
May 27,2005 

f i e  Business of Innovation 
505 King Avenue 

Columbus, Ohio 43201 -2693 
(614) 424-6424 Fax (614) 424-5263 

Mr. Mike McCann 
U.S. Nuclear Regulatory Commission 
Region I11 
2443 Warrenville Road 
Suite 210 
Lisle, IL 60532-4352 

Dear Mr. McCann: 

Subject: Submittal of part of Battelle’s documentation for the groundwater monitoring 
program as requested at the conclusion of the telecom meeting on 5/17/05 

I am submitting the following items from Battelle’s actions of the 5/17/05 telecon 
meeting with John Peckenpaugh while at the Battelle site: 

The state of Ohio rules for sinking wells for drinking purposes as to required 
minimum depths 
NOTE: We verified with the Ohio EPA that for non-public water wells the rules 
are the same- twenty five feet of casing 

The 1995 DOE Report “Groundwater Assessment” 

The 2001 -2002 report that discusses the groundwater directional mapsltext for the 
site 

Raw Data for the sampling events from 2001 thru the first half of 2004 
NOTE: Due to the size of this data package I will follow up with you next week 
to see if you want this to be continued to be sent all the way back to 1989. 

I have also sent an identical package to John Peckenpaugh as well. 

If you have any questions or comments please do not hesitate to call me at 614-424-4098. 

Sincerely, 

yKP- Jo Jacobsen 
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Drinking Water Rules and Reguli 
4&&- 

Subscribe to our rules update electronic mailing list: Subscribe Agency Links 
b Public Participation 
b Offices (L Programs 

Small Business 
Anderson Publishing 

* Assistance Drinking Water Program 
Division Links 

@ Forms & Publications 
b Rules and Laws 
b DDAGWHome 
b DDAGWStaff 

Security 
b Expertise 
b DRlNKware 

Rules of the Ohio Administrative Code (OAC) administered by the Divi! 
Drinking and Ground Waters, which constitute the primary drinking wat 
Ohio public water systems, are located on this page. They include rule! 
following chapters of OAC: 

Division Programs 

b What's New 
b Links 

Print Tips 

3745-7 Operator Certification for Water Supply Works and 
Wastewater Works 
Water Well Standards 

3745-34 Underground Injection Control 
3745-81 Primary Drinking Water Rules 
3745-82 
3745-83 
37 45 -84 
3745-85 
3745-86 
3745-87 
3745-89 
3745-91 
3745-92 
3745-95 

Secondary Contaminant Standards 
Operational Requirements 
Licenses to Operate 
Contingency Plans 
Emergency Loans 
Capability Assurance Plans 
Laboratory Certification 
Plans Approval 
Escrow Requirements 
Backflow Prevention and Cross-Connection Contro 

3745-96 Consumer Confidence Reports 
3745-99 Miscellaneous 

Electronic versions of currently effective rules in these chapters may bc 

http: //www. epa. state.oh.us/ddagw/oac. html 5/25/2005 
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scrolling down this page to the section labeled Effective Rules or by clic 
link above. These rules in paper format are published in copies of the ( 
are available at many Ohio libraries or can be purchased from: 

Ohio €PA 
Legal Records Section 
P.O. Box 1049 
Columbus, OH 43216-1049 

Proposing new rules and amendments to existing rules is a regular act 
conducted by the Ohio EPA in response to laws passed by the Genera 
and federal rule requirements. The Agency is also required by state lav 
rules at least once every five years to ensure their continued need and 

During the Ohio rule-making process, rules are in one of four phases: c 
proposed, final but not yet effective and effective. Electronic versions o 
each of these various phases may be viewed by scrolling down this pal 
clicking on the appropriate links above. 

Ohio EPA distributes draft rules to interested parties for review and cor 
they are filed with the Ohio General Assembly's Joint Committee on A i  
(JCARR). Ohio EPA considers comments received from this preliminar 
makes changes to the rules as appropriate. Ohio EPA then files propo: 
JCARR and other agencies as required by Ohio Revised Code 119.03. 
opportunity for public comment is offered. After Ohio EPA considers p~ 
comments and makes additional changes to the rules as appropriate, i 
review by JCARR is completed, the agency adopts final rules. Final rull 
enforceable requirements found in OAC. 

We have tried to make this printing agree with the official versions of th 
of the OAC. However, this printing is still likely to include some mis-prir 
notice any parts of our rules which appear to be in error, please call thc 
errors to our attention, preferably by sending a note to: 

Ohio EPA DDAGW 
Enforcement & Water Quality Section 
P.O. Box 1049 
Columbus, OH 43216-1049 

Many of the following documents are Adobe PDF documents. If you do 
free Adobe PDF viewer, please visit the Adobe web site. 

Draft Rules 

Draft Plan Approval Update Rules 

http://www.epa.state.oh.us/ddagw/oac.htmi 5/25/2005 

http://www.epa.state.oh.us/ddagw/oac.htmi
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3745-91-03 Requirements for plan drawings (amend) 

3745-91-08 Procedure for approval; changes (amend) 

Proposed Rules 

Proposed Arsenic Rules 

3745-81-01 Definitions 

3745-81-1 1 Maximum contaminant levels and best available tech 
inorganic contaminants 

3745-81-1 9 Use of non-centralized treatment devices (rescind) 

3745-81-19 Use of bottled water and point-of-use or point-of-entr 
devices (new) 

3745-81 -23 Inorganic chemical monitoring requirements 

3745-81 -24 Organic chemical monitoring requirements 

3745-96-02 Required report content; Appendix 

3745-96-03 Required additional health information 

Final But Not Yet Effective Rules 

Water Supply Works and Wastewater Works Personnel 

Note: Rule number followed by effective date. 

http://www.epa.state.oh.us/ddagw/oac. html 5/25/2005 

http://www.epa.state.oh.us/ddagw/oac
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[Adobe PDF] 

3745-07-01 (01 January 1999) Definitions. 
3745-07-02 (12 February 2001 ) Certified operators required. 
3745-07-03 (12 February 2001) Classification of public water sys 
3745-07-04 (01 January 1999) Classification of wastewater work: 
3745-07-05 (12 February 2001) Classification of operator certificz 
3745-07-06 (1 2 February 2001) Certification of operators. 
3745-07-07 ( I  8 February 2002) Operator in training. 
3745-07-08 (12 February 2001) Limited certificate. 
3745-07-1 0 (01 January 1999) Advisory board of examiners 
3745-07-1 1 (01 January 1999) Duties of the board 
3745-07-12 (01 January 1999) Suspension of revocation of cert 
3745-07-1 3 (01 January 1999) Reciprocity 
3745-07-14 (01 January 1999) Replacement of certificate 
3745-07-1 5 (1 8 February 2002) Expiration and renewal of opera 

3745-07-1 7 (1 2 February 2001 ) Operator certification fees. 
3745-07-18 (01 January 2004) Conduct at test site and during re’ 

certification. 

Water Well Standards 

[Adobe PDF] 

3745-9-01 effective 5-1-03 
3745-9-02 effective 5-1 -03 
3745-9-03 effective 5-1 -03 

effective 5-1-03 
effective 5-1 -03 

3745-9-06 effective 5-1 -03 
3745-9-07 effective 5-1-03 

e 3745-9-08 effective 5-1-03 
3745-9-09 effective 5-1 -03 
3745-9-1 0 effective 5-1 -03 

Definitions. 
Scope and Exemptions. 
Monitoring Well. 

ction. 
Well Construction, Specific Geologic 
Well Grouting for Construction or CIl 
Well Disinfection. 
Well Development and Pump Test. 
Abandoned Well Sealing. 

Underground injection Control 

3745-34-01 - Definitions 
e 3745-34-02 - Considerations under federal law 

3745-34-03 - Confidentiality of information 
3745-34-04 - Classification of wells 

e 3745-34-05 - Identification of underground sources of drinking W E  
3745-34-06 - Prohibition of unauthorized injection 

e 3745-34-07 - Prohibition of movement of fluid into underground ir 
3745-34-08 - Elimination of class IV wells 
3745-34-09 - Requirements for wells injecting hazardous waste 

e 3745-34-10 - Waiver of requirement by director 
3745-34-1 3 - Class V wells 
3745-34-1 6 - (17 October 2003) Application for a permit; authoriz 
permit 

http ://www. epa. state.oh.us/ddagw/oac. html 5 125 /200 5 
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3745-34-17 - (25 July 1984) Signatories to permit applications an 
3745-34-18 - (20 January 1995) Class V Injection Well Area Pern 
3745-34-19 - (25 July 1984) Emergency permits 
3745-34-20 - Effect of a permit 
3745-34-21 - Duration of permits 
3745-34-22 - Transfer of permits 
3745-34-23 - (24 January 2000) Modification or revocation and re 

3745-34-24 - Termination of permits 
3745-34-25 - Minor modifications of permits 
3745-34-26 - (20 January 1995) Conditions applicable to all perm 
3745-34-27 - Establishing drilling permit and injection permit con( 
3745-34-28 - Schedule of compliance 
3745-34-29 - Requirements for recording and reporting of monito 
3745-34-30 - Plan of corrective action 
3745-34-32 - Area of review 
3745-34-33 - Corrective action 
3745-34-34 - (24 January 2000) Mechanical integrity 
3745-34-35 - Criteria for establishing permitting priorities 
3745-34-36 - Plugging and abandoning class I wells 
3745-34-37 - Construction requirements for class I wells 
3745-34-38 - Operating, monitoring, and reporting requirements f 

3745-34-39 - Information to be considered by the director in authl 

3745-34-40 - Seismic Reflection Survey Requirements for Class 
3745-34-50 - Criteria and standards for class I injection wells 
3745-34-51 - (24 January 2000) Minimum criteria for siting class 
waste injection wells 
3745-34-52 - Area of review 
3745-34-53 - Corrective action for wells in the area of review 
3745-34-54 - Construction requirements 
3745-34-55 - Logging, sampling, and testing prior to new well opt 
3745-34-56 - Operating requirements 
3745-34-57 - Testing and monitoring requirements 
3745-34-58 - Reporting requirements 
3745-34-59 - Information to be evaluated by the director 
3745-34-60 - Closure 
3745-34-61 - Post closure 
3745-34-62 - Financial responsibility for closure and post closure 

permits 

wells 

wells 

Primary Drinking Water Rules 

3745-81-01 (03 August 2004) Definitions. 
3745-81 -02 (27 December 1978) Coverage. 
3745-81 -03 (27 December 1978) Siting Requirements. 

http://www. epa. state.oh.us/ddagw/oac. html 5/2 5 1200 5 
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3745-81 -04 (1 7 October 2003)Administrative penalties 
3745-81-10 (01 January 2002) Maximum residual disinfectant lei 
3745-81-1 1 (01 January 2002) Maximum contaminant levels and 
available technologies for inorganic contaminants. 
3745-81-12 (01 January 2002) Maximum contaminant levels and 
available technologies for organic contaminants. 
3745-81-14 (03 August 2004) Maximum contaminant levels for m 
contaminants. [Adobe PDF] 

0 3745-81-1 5 (15 September 2004) Maximum contaminant levels fi 
226, radium-228, and gross alpha particle radioactivity in commu 
systems. 
3745-81 -17 (1 3 September 1993) Treatment techniques. 
3745-81-19 (13 September 1993) Use of non-centralized treatme 
3745-81-21 (01 April 1999) Coliform monitoring requirements 
3745-81-23 (01 January 2003) Inorganic chemical monitoring req 
3745-81-24 (01 January 2003) Organic chemical monitoring requ 
3745-81 -26 (1 5 April 2005) Monitoring frequency for radioactivity 

3745-81-27 (28 June 2003) Analytical techniques. 
3745-81 -28 (01 November 2004) Acceptability of analytical result 

3745-81-29 (27 December 1978) Monitoring of consecutive public 

3745-81-31 (01 April 1999) Reporting requirements for public wal 
3745-81-32 (01 November 2004) Public notification. 
3745-81-33 (01 November 2004) Record maintenance 
3745-81-60 (03 August 2004) Sanitary Surveys. 
3745-81 -70 (01 January 2004) Monitoring requirements for disinfl 

3745-81 -71 (01 January 2005) General requirements for filtratior 

3745-81 -72 (01 January 2005) Disinfection of water from surface 

3745-81-73 (01 January 2005) Filtration of water from surface Wi 
3745-81-74 (01 January 2005) Turbidity and disinfection monitor 

3745-81-75 (01 January 2005) Reporting and recordkeeping req 
3745-81-76 (01 January 2002) Water source designation. 
3745-81-77 (01 January 2004) Treatment techniques for control ( 
byproduct (DBP) precursors 
3745-81 -78 (01 January 2004) Optimization of distribution systen 
of disinfection byproducts 
3745-81-79 (03 August 2004) Filter backwash recycling 
3745-81 -80 (1 7 October 2003)Control of lead and copper - gener 
requirements 
3745-81-81 (17 October 2003)Control of lead and copper; applic: 
corrosion control treatment steps to small, medium-size, and larg 
systems 
3745-81-82 (17 October 2003)Control of lead and copper; descril 
corrosion control treatment requirements 
3745-81-83 (17 October 2003)Control of lead and copper; source 

water systems. 

PDF] 

systems. 

residuals 

disinfection of surface water sources. 

sources. 

requirements for surface water systems. 

http://www. epa. state.oh.us/ddagw/oac. html 5/25/2005 
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treatment requirements 
3745-81 -84 (I 7 October 2003)Control of lead and copper - lead s 
replacement requirements 
3745-81-85 (1 7 October 2003)Control of lead and copper - public 
and supplemental monitoring requirements 
3745-81 -86 ( I  7 October 2003)Control of lead and copper - monk 
requirements for lead and copper in tap water 
3745-81-87 (1 7 October 2003)Control of lead and copper - monitl 
requirements for water quality parameters 
3745-81-88 (1 7 October 2003)Control of lead and copper - monit' 
requirements for lead and copper in water entering the distributio 
3745-81-89 (1 7 October 2003)Analytical methods 
3745-81-90 (1 7 October 2003)Control of lead and copper - reporf 
record keeping requirements 

Secondary Contaminant Standards 

3745-82-01 (26 November 1980) Definitions. 
3745-82-02 (1 3 September 1993) Secondary maximum contamir 
3745-82-03 (29 March 1988) Monitoring. 

Operational Requirements 

3745-83-01 (03 August 2004) Operational requirements [Adobe F 

Licenses 

3745-84-01 (03 August 2004) Public water system licenses [Adot 

Contingency Plans 

3745-85-01 (21 April 2001). [Adobe PDF] 

Emergency Loans 

3745-86-01 (21 April 2001). [Adobe PDF] 

Capability Assurance Plans 

[Adobe PDF] 

3745-87-01 (01 October 1999) Definitions. 
3745-87-02 (01 October 1999) Capability assurance plans. 

Laboratory Certification 

[Adobe PDF] 

3745-89-01 (1 8 June 2004) Definitions 

http ://www. epa. stat e. oh. uslddagwloac . html 5/25/2005 
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3745-89-02 (1 8 June 2004) Analyses requiring laboratory certifici 
approval 

3745-89-03 (1 8 June 2004) Procedure for laboratory approval 

3745-89-04 (18 June 2004) Renewal of laboratory certificate of a 

3745-89-05 (1 8 June 2004) Requirements for maintaining laboral 
certification 

3745-89-06 (18 June 2004) Director's actions for laboratory certif 

3745-89-07 (09 April 1990) Laboratory certificate property of stat( 
3745-89-08 (18 June 2004) Reporting of analytical results 

3745-89-09 (18 June 2004) Interim authorization for plant control 

3745-89-10 (18 June 2004) Interim authorization for new contami 
new methods 

Plans Approval 

3745-91-01 (01 January 2002) Definitions. 
3745-91-02 (01 January 2002) Application for approval of plans. I 
3745-91 -03 (1 7 October 2003) Requirements for plan drawings 
3745-91 -04 (26 November 1980) Requirements for specifications 
3745-91-05 (01 January 2002) Requirements for data sheet. 
3745-91 -06 (01 January 2002) Requirements for supporting infor 
3745-91-07 (01 January 2002) Requirements for submittal letter. 
3745-91 -08 (01 July 2004) Procedure for approval; changes 
3745-91 -09 (01 January 2002) Iron and manganese treatment. 
3745-91-12 (01 January 1999)Certification by political subdivisior 
investor-owned utilities 

€scrow Requirements 

3745-92-01 (26 November 1980) Definitions. 
3745-92-02 (26 November 1980) Escrow deposit required. 
3745-92-03 (26 November 1980) Amount of deposit. 
3745-92-04 (26 November 1980) Release of escrow. 
3745-92-05 (26 November 1980) Orders of the director, notice to 
3745-92-06 (26 November 1980) Fee for escrow deposit. 

Backflow Prevention and Cross-Connection Control 

3745-95-01 effective 5-1-03 Definitions. 
3745-95-02 effective 5-1 -03 Cross-connections. 
3745-95-03 (26 November 1980) Surveys and investigations. 
3745-95-04 effective 5-1 -03 Where protection is required. 

http://www.epa.state.oh.us/ddagw/oac.html 512 5 I2005 
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3745-95-05 effective 5-1-03 Type of protection required. 
3745-95-06 effective 5-1 -03 Backflow prevention devices. 
3745-95-07 effective 5-1 -03 Booster pumps. 
3745-95-08 (26 November 1980) Violations. 

Consumer Confidence Reports 

3745-96-01 (01 July 2004) Applicability and definitions 
3745-96-02 (01 September 2003)Required report content. 

3745-96-03 (01 September 2003) Required additional health info 

3745-96-04 (01 May 2001) Report delivery and recordkeeping 

Miscellaneous 

3745-99-01 (26 November 1980) Yard hydrants. 

Back to DDAGW Homepage 

Ohio EPA Home Ohio.gov Topic Index 

http://www.epa.state.oh.us/ddagw/oac.html 

Contact Us 
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3745-9-05 Well construction. 

(A) Material used in the drilling process or well construction shall meet these 
requirements. 

(1) All material used in the construction of the well shall be free of 
contaminants. 

(2) Unless otherwise noted in this chapter, all chemicals, substances, and 
materials added to or brought in contact with water in a public water 
system well shall have either standard ANSIlNSF 60 or 61 certification 
in accordance with paragraph (C) of rule 3745-83-01 of the 
Administrative Code. Standard ANSUNSF 60 refers to Standard 
ANSllNSF 60, Drinking Water Treatment Chemicals - Health Effects", 
February 9, 2001, Document Number NSFlANSI 60-2001, and 
Standard ANSVNSF 61 refers to "Standard ANSllNSF 61, Drinking 
Water System Components - Health Effects", February 9, 2001, 
Document Number NSFlANSI 61-2001. 

(3) All drilling mud, additives, and lubricants shall have either standard 
ANSIlNSF 60 or 61 certification. Drilling fluid or additives that contain 
guar gum, or other such biodegradable organic material, shall not be 
used during the drilling of a well. 

(4) Potable water shall be used for drilling purposes. Surface water shall 
not be used for drilling purposes. If necessary, the potable water shall 
be treated for drilling purposes in accordance with the drilling mud 
manufacturer recommendations. 

(6) Well casing, other than in a point well or radial collector well, shall meet these 
requirements. 

(1) Nominal pipe size of permanent casing shall be a minimum of five 
inches and sized to allow the well to produce water that is adequate for 
the intended use, and to allow for the installation and maintenance of 
the well and related pumping equipment. 

(2) Steel pipe or tubing used as permanent well casing or liners shall: 

(a) Be new pipe or tubing that has a minimum wall thickness of 
0.188 inches if the nominal pipe size is less than eight inches; 

(b) Be new pipe or tubing that has a minimum wall thickness in 
accordance with "Table I, Steel Well Casing", if the nominal 
pipe size is eight through twenty inches; 
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Nominal Pipe Size 
(inch) 

8 

2 

Minimum Wall Thickness 
(inch) 

0.322 

Table 1 
Steel Well Casing 

I 10 I 0.365 I 
I 12 I 0.375 I 
I 14 I 0.375 I 
I 16 I 0.375 I 
I 18 I 0.375 I 
I 20 I 0.375 I 

(c) Be new pipe or tubing that has a minimum wall thickness of 
0.500 inches if the nominal pipe size is greater than twenty 
inches; 

(d) Be manufactured in compliance with one of these standards or 
specifications: 

(i) "ASTM A53/A53M-01, Standard Specification For Pipe, 
Steel, Black And Hot-dipped, Zinc-Coated, Welded And 
Seamless" (2001); or 

(ii) "ASTM A589-96, Standard Specification For Seamless 
And Welded Carbon Steel Water-Well Pipe" (1 996); or 

(iii) "ASTM A I  06-99e1 Standard Specification For Seamless 
Carbon Steel Pipe For High-Temperature Service" 
(1999), excluding pipe marked with "NH", which is pipe 
with neither a hydrostatic test nor a nondestructive 
electric test; or 

(iv) "API 5L, Specification for Line Pipe", forty-second edition, 
effective date July 1, 2000, Product Number G05L42, 
Document Number API SPEC 5L; or 

(v) "ASTM A500-01 a, Standard Specification for Cold- 
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Formed Welded and Seamless Carbon Steel Structural 
Tubing in Rounds and Shapes" (2001), except this tubing 
shall not be used in a public water system well; 

(e) Have standard ANSUNSF 61 certification for use in a public 
water system well; 

(f) Be greater than minimum wall thickness and weightwhen 
required either to withstand the stresses of installation, grouting 
and operation, or corrosion; 

(9) Be equipped with a drive shoe when driven; 

(h) Be legibly marked on each length, by the manufacturer, with all 
of the following information: 

(i) Name of the manufacturer; 

(ii) Kind of pipe (continuous welded, electric resistance 
welded or seamless); 

(iii) Weight or schedule; 

(iv) Nominal or outside diameter; 

(v) Specification number; 

(vi) Heat or lot number; and 

(vii) A certification mark that verifies compliance with standard 
ANSVNSF 61 certification for use in a public water 
system well; 

(i) Be structurally sound, watertight throughout its length, and shall 
have threaded and coupled, or welded joints. 

(i) Well couplings shall have a design, taper, and type of 
thread that is consistent with the thread of the pipe. No 
more than three threads shall be exposed on fourteen 
thread pipe and no more than two threads shall be 
exposed on eight thread pipe. Threaded pipe and 
couplings shall meet one of these standards: "ASTM 
A53/A53M-01", "ASTM A589-96", or "API RP 5B1 
Threading, Gauging, and Thread Inspection of Casing, 
Tubing, and Line Pipe Threads", fifth edition, August 
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1999, Product Number G05B15, Document Number API 
RP 561. 

(ii) Well welded joints shall form a structurally sound and 
watertight joint. Well welded joints may include butt- 
welds, band rings, flared joints or welding collars. Butt- 
welds shall be made using a guide. Steel pipe that is 
equal to or less than eight inches in diameter shall have 
a minimum of two weld passes. Steel pipe that is greater 
than eight inches in diameter shall have a minimum of 
three weld passes. 

(a) Welding procedures shall be in accordance with 
specifications in the "American Welding Society" 
manual, "AWS DIO. 12M/D10.12:2000, Guide for 
Welding Mild Steel Pipe", for plain end well casing 
pipe that are eight inches nominal pipe size or 
less, and with wall thickness up to 0.5 
inch; or 

(b) Welding procedures shall be in accordance with 
specifications in standard "AWWA C206-97, Field 
Welding of Steel Water Pipe", December 1,1997, 
catalog number 43206. 

(3) Thermoplastic pipe that is used as permanent well casing, liners, well 
screen risers, blanks, or tail pipes shall: 

Be new pipe that is manufactured in compliance with the 
standards of "ASTM F480-00, Standard Specification For 
Thermoplastic Well Casing Pipe And Couplings Made in 
Standard Dimension Ratios (SDR), SCH 40 And SCH 80" 
(2000), and "ANSVNSF 14, Plastics Piping System Components 
and Related Materials", January 14, 2002, 
document number NSF/ANSI 14-2002; 

Be standard dimension ratio (SDR) 21, or thicker pipe wall, for 
casings with diameters of five to eight inches; 

Be SDR 17, or thicker pipe wall, for casings that are either larger 
than eight inches in diameter or installed at two hundred feet or 
greater below ground surface; 

Be SDR 13.5, or thicker pipe wall, for casings that are installed 
at five hundred feet or greater below ground surface; 
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(e) Have greater than minimum wall thickness and weight when 
required either to withstand stresses of installation, or grouting, 
or operation, or because of collapse considerations; 

(f) Be legibly marked, by the manufacturer, with all of the following 
information: 

(i) Nominal pipe size; 

(ii) Standard dimension ratio or schedule; 

(iii) Type of plastic; 

(iv) Words "well casing"; 

(v) Impact classification (IC); 

(vi) Specification number; 

(vii) Manufacturer's name or trademark: 

(viii) Lot number and date of manufacture; 

(ix) A certification mark that verifies compliance with standard 
ANSllNSF 14 (NSF-WC); 

(9) Be structurally sound, watertight throughout its length with 
casing joints or couplings: 

(i) Thermoplastic casing joints and couplings shall meet 
standards ASTM F480-00 and ANSUNSF 14: 

(ii) Thermoplastic spline lock joints may be installed and 
need not meet standards ASTM F480-00 or ANSVNSF 
14. For purposes of this rule, a spline lock joint is a 
nonmetallic, watertight coupling designed for 
thermoplastic pipe which incorporates the use of a bell or 
coupling with machined grooves on the interior of the bell 
or coupling, and is joined by inserting thermoplastic pipe 
with an elastomeric sealing gasket which seats into the 
machined grooves, and is locked in place by insertion of 
a high-strength flexible thermoplastic spline to provide full 
360 degree restraint with evenly distributed loading on 
the joint; 



3745-9-05 6 

(iii) Thermoplastic couplings shall be legibly marked as 
applicable with the nominal well casing pipe coupling 
size, type of plastic, designation of compliance with 
standards ASTM F480-00 and ANSVNSF 14, and the 
manufacturer's name or trademark; 

(h) Not be installed where potential or known contaminants may 
degrade or permeate plastic; 

(i) Not be driven. 

Defective, visibly damaged, or reject pipe shall not be used as casing or liner 
pipe for wells. 

A radial collector well shall comply with these requirements. 

The caisson shall be constructed of watertight reinforced portland 
cement concrete with watertight joints. 

The caisson wall shall be reinforced to withstand the forces to which it 
will be subjected. 

Radial well collectors shall be in areas and at depths accepted by the 
director. The area around the laterals shall be under the control of the 
public water system for a distance of three hundred feet beyond the 
laterals. 

Provisions shall be made to assure that radial collectors are essentially 
horizontal. 

The top of the caisson shall be covered with a watertight floor. 

All openings in the floor shall be curbed and protected from entrance 
of foreign material. 

The pump discharge piping shall not be placed through the caisson 
walls. 

Casing shall extend continuously either to the top of the aquifer, or to the top 
of the non-water bearing consolidated formations above an aquifer. 

Public water system well casing shall extend at least twenty-five feet below 
ground surface. If nonpotable water is encountered: 

(1) Above an aquifer containing potable water, the casing shall extend to 
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the bottom of the aquifer containing the nonpotable water and shall be 
grouted as deep as necessary to prevent the nonpotable water from 
entering the aquifer containing potable water; or 

(2) Below an aquifer containing potable water, the lower portion of the well 
shall be filled with cement grout or bentonite grout, to a height sufficient 
to prevent entrance of nonpotable water into the aquifer containing 
potable water. 

Casing and borehole shall be sufficiently straight and vertical to allow the 
normal installation and operation of the pump and uniform placement of grout. 

(1) For a public water system well with vertical turbine or line shaft pumps, 
a well shall be tested for plumbness and alignment in accordance with 
appendix D of standard "AWWA A100-97, Water Wells", February 1, 
1998, catalog number 41 100, or alternative procedures acceptable to 
the director. 

(2) The maximum allowable horizontal deviation of a public water system 
well from vertical shall not exceed two thirds of the smallest inside 
diameter of that part of the well being tested per one hundred feet of 
depth. 

Well screen shall be installed in a public water system well in unconsolidated 
or incompetent geologic formations. 

Screen shall be constructed of steel, stainless steel, thermoplastic, or 
lead free brass. A lead free brass screen shall have a dielectric 
connection to the casing to reduce corrosion. 

Thermoplastic or lead free brass screen shall have standard ANSI/NSF 
61 certification. 

For a public water system well with a design pumping rate greater than 
three hundred fifty gallons per minute, screen shall have size of 
openings determined upon sieve analysis of the aquifer formation, or 
filter pack, in accordance with standard "AWWA A I  00-97, Water 
Wells", and screen shall have uniform openings and a maximum 
entrance velocity of 0.1 feet per second. 

The screen shall provide sufficient column and collapse strength to 
withstand installation and borehole pressures. 

Screen joints between screen sections and blank casing shall be 
welded, or threaded and coupled. 
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Screen installation using telescoping methods shall be attached either 
directly to the bottom of the casing or to a packer. 

Screen shall be installed that minimizes corrosion caused by contact 
with dissimilar steel casing. Thermoplastic screen may be attached to 
steel casing with the use of an appropriate coupler. 

Screen shall be provided with a bottom plate or washdown bottom 
fitting of the same material as the screen. Neither lead shot nor lead 
wool shall be installed to seal the screen bottom. 

Where filter pack or formation stabilizer is installed, screen shall have 
centralizers outside the top and bottom of the screen to ensure an even 
filter pack. 

( I )  Filter pack or formation stabilizer for a public water system well shall consist 
of well-rounded particles that are: 

(1 ) Ninety-five percent siliceous in composition; 

(2) Smooth, uniform and free of foreign matter; and 

(3) Properly sized, washed and disinfected prior to installation in the well. 

(J) Filter pack shall be installed in a public water system well where the formation 
is nonhomogeneous, the uniformity coefficient of the aquifer formation is less 
than 3.0, and the effective grain size is less than 0.01 inches. Filter pack or 
formation stabilizer installed in unconsolidated or incompetent formations shall 
be placed in accordance with these specifications. 

Filter pack or formation stabilizer shall extend a minimum of two feet 
above the screen for a well less than or equal to six inches in diameter, 
or a minimum of four feet above the screen for a well greater than six 
inches in diameter. Filter pack or formation stabilizer shall be at least 
twenty-five feet below ground surface. 

Filter pack or formation stabilizer shall be no less than three inches 
thick and no more than eight inches thick to facilitate proper well 
development. 

Filter pack effective grain size shall be determined by a sieve analysis 
of the aquifer formation. The seventy percent retained size of the filter 
pack shall be four to six times greater than seventy percent retained 
size of the aquifer formation. The uniformity coefficient of the filter pack 
shall not exceed 2.5. 
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(4) If installed, filter pack refill pipes shall be standard weight steel or 
plastic pipe incorporated within the pump foundation and terminate with 
screwed or welded caps at least twelve inches above the pumphouse 
floor or concrete apron. Filter pack refill pipes shall pass through the 
grouted annular space where they shall be surrounded by a minimum 
of 1.5 inches of grout. 

(K) Packers and shale baskets installed for a public water system well shall be 
constructed of materials that have standard ANSllNSF 61 certification. Lead 
packers shall not be used. 

(L) A pitless adapter or pitless unit may be installed when piping from the casing 
is below ground surface. The pitless adapter or pitless unit and installation 
procedures in above and below ground surface installations shall adequately 
prevent the entrance of surface water, dirt, animals, insects, or other foreign 
matter. The pitless adapter or pitless unit for a public water system well: 

(1) Shall be lead free; 

(2) Shall conform with "Water System Council Pitless Adapter Standard 
PAS-97, Performance Standards For Sanitary Water Well Pitless 
Adapters, Pitless Units, and Watertight Well Caps," (1997) or with an 
alternative standard acceptable to the director; 

(3) If welded, shall have connections to steel well casing made watertight 
in accordance with welding procedures in the "American Welding 
Society Structural Welding Code, AWS D1 .I /DI .M:2002" (2002). 

(M) A pitless adapter or pitless unit connection to a well casing that is made either 
below ground surface or less than twelve inches above ground surface shall 
be installed through these methods. 

(1) The pitless adapter or pitless unit shall be connected by welding or 
threading as required by the type of unit and the manufacturer. A 
pitless adapter may be attached by clamping. Any hole penetrating the 
side of the casing for access by the pitless adapter or pitless unit shall 
be of the size and dimension as required by the manufacturer, and 
shall be made using a hole saw or other tool capable of making a clean 
and uniform hole to allow proper sealing. A cutting torch shall not be 
used to install a pitless adapter except for a noncircular hole in the 
casing where the manufacturer's recommended guide is used and all 
edges and the exterior casing surface are ground or filed to a smooth 
and uniform surface. 

(2) The inside diameter of the pitless unit shall not be smaller than the 
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inside diameter of the casing. No part of a pitless adapter or pitless unit 
shall extend into the inside diameter of a well casing so that setting or 
removal of the pump, pump piping or drop pipe, or the use of tools for 
well rehabilitation or disinfection is impeded. 

(3) Upon installation of the pitless adapter or pitless unit below ground 
surface, the annular space that is required in accordance to paragraph 
(V) of this rule surrounding the casing and pitless adapter or pitless unit 
shall be filled with either re-compacted clean cohesive native soil or 
grout. 

(4) Pitless adapter or pitless unit connections to thermoplastic pipe shall 
meet these requirements. 

(a) Where pitless adapter is installed by clamping on thermoplastic 
casing, a backing plate, wide steel strap or casting shall be 
installed to protect the integrityof the thermoplastic casing at the 
point of the pitless adapter connection. 

(b) Steel well casing pipe extension, pitless unit and pitless adapter 
shall not be welded after they are attached to thermoplastic well 
casing. Thermoplastic coupling shall be threaded onto the 
pitless unit before it is solvent cemented to the top of the casing. 

( c )  Threaded connections shall only be installed on a pitless unit or 
pitless adapters after attachment to the well casing pipe. 

( 5 )  When steel well casing pipe is not terminated at the desired depth for 
the installation of a pitless unit, the well casing pipe shall be cut off at 
the desired height, and the pitless unit may be welded or threaded and 
coupled to the top of the well casing pipe by one of the these methods. 

(a) Cutting of the well casing pipe squarely, providing a bevel for the 
top of the well casing pipe and welding the beveled end of the 
unit to the beveled end of the well casing pipe. 

(b) Welding a pipe nipple having threads at one end and beveled on 
the other end to the cut off top beveled end of the well casing 
pipe and threading a full length standard recessed coupling 
watertight to the threaded end of the unit and to the nipple. The 
top of the well casing pipe and the bottom of the pipe nipple to 
be welded shall both have beveled ends. If the pitless unit has 
female threads, the unit may be threaded watertight to the 
threaded end of the pipe nipple. 
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(c) Reaming out the threads of a full standard recessed coupling at 
least one-third the length of the coupling, and welding the 
coupling to the top of the cut off well casing pipe. 

A connection to a well casing that is made above ground shall be installed 
through these methods: 

(1) Threaded connection; 

(2) Welded connection; 

(3) Bolted flanges with rubber gaskets at twelve inches or greater above 
ground surface; 

(4) Extension of the casing at least 0.5 inch into the base of a pump 
mounted on and sealed to a concrete pedestal. 

Well casing height above finished grade shall be at least twelve inches, and 
at least twelve inches above the well house floor or concrete apron surface. 

(1) Where a well house is constructed, the floor surface shall be at least six 
inches above the finished grade. 

(2) The finished grade shall be sloped for surface water runoff away from 
the well. 

A well shall have a well cap or seal to prevent the entrance of water, dirt, 
animals, insects, or other foreign matter. The top of the casing at its finished 
height shall be cut so that the surface will fit flush with the well cap and provide 
a tight seal. The well cap or seal shall fit securely to jhe top of the well casing, 
be secured with screws or other appropriate connections, and vent to the 
atmosphere. A point well that is not a public water system well may have a 
watertight well cap that does not vent to the atmosphere. Electrical conduit 
connections on the well cap or seal shall be threaded and sealed to prevent 
the entrance of insects and water. A well cap for a public water system well 
shall conform with "Water System Council Pitless Adapter Standard PAS-97, 
Performance Standards for Sanitary Water Well Pitless Adapters, Pitless 
Units, and Watertight Well Caps" (1997), or with an alternative standard 
acceptable to the director. 

A public water system well located in a floodplain shall comply with these 
requirements. 

(1) A public water system well shall have the casing, well cap, well vent, 
and pumphouse floor extending a minimum of three feet above the one 
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hundred year floodplain elevation, or highest known flood elevation, 
whichever is higher. With prior acceptance of the director, in lieu of 
extending the casing a minimum of three feet above the one hundred 
year floodplain, a noncommunity public water system well may have 
both a watertight well cap and a well vent extending a minimum of three 
feet above the one hundred year floodplain elevation, or highest known 
flood elevation, whichever is higher. 

The one hundred year flood elevation shall be determined by reference 
to the FEMA flood map for the well location. The director may require 
the wellhead and floodplain elevations to be determined by a 
professional surveyor or professional engineer. For purposes of this 
rule, professional surveyor and professional engineer shall have the 
same meanings as divisions (A) and (E) of section 4733.01 of the 
Revised Code. 

A room housing pumping equipment, well house or pumphouse, shall: 

(1) Allow access for maintenance, alteration, removal and repair of the 
public water system components; 

(2) Be constructed above ground surface. 

Pump construction, installation, design and maintenance shall comply with 
these requirements. 

(1) A pump shall be constructed so that there are no unprotected openings 
into the interior of the pump or well casing. 

(2) If an aboveground pump or line shaft pump are used, it shall be 
attached to the casing, or suction or discharge line by a watertight 
connection, or shall have a base plate that conforms to paragraph (N) 
of this rule. 

(3) A submersible pump motor shall not have a mercury seal. 

(4) Below ground water service pipe shall be maintained under system 
pressure at all times. A check valve shall not be installed between a 
pitless adapter or pitless unit and the pressure tank. 

(5) To prevent contaminants from entering the well, a temporary watertight 
well cap or seal shall be provided until the pumping equipment is 
installed. 

A vent shall be provided on all well caps and seals except for those used on 
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deep well single pipe packer jet installations, or a point well that is not a public 
water system well, or flowing wells where the flow rate is greater than the 
pumping rate of the permanent pump. A well vent shall be self-draining, 
screened with a noncorroding mesh screen of fifteen to thirty mesh, pointed 
downward at or above the top of the casing or pitless unit. A vent shall 
terminate not less than twelve inches above ground surface, and at least 
twelve inches above the well house floor or concrete apron surface. 

(U) Maintenance, modification, and alteration of a well shall comply with these 
requirements. 

(1) Casing and top of well shall be protected against contamination or 
inadvertent damage. 

(2) A well shall be altered, modified, or repaired in accordance with chapter 
3745-9 of the Administrative Code, or a well shall be sealed in 
accordance with rule 3745-9-1 0 of the Administrative Code if: 

(a) The pump, or any part of a well, malfunctions or is defective; or 

(b) The top of the casing is buried below ground surface; or 

(c) Potential or actual risk of contamination of ground water exists 
due to casing deterioration or the condition of the well. 

(V) If the casing is not driven and the drilling method requires the drilling of an 
oversized borehole, the annular space shall be a minimum of 1.5 inches for 
a well less than or equal to fourteen inches in diameter, and a minimum of two 
inches for a well greater than fourteen inches in diameter. 

[Comment: "Standard ANSINSF 60. Drinking Water Treatment Chem icals - Health Effects", 
February 9, 2001, Document Number NSF/ANSI 60- 2001; and "Standard ANSVNSF 61, 
Drinking Water System Components - Health Effects", February9, 2001, Document Number 
NSFlANSl 61-2001; and, "Standard ANSUNSF 14, Plastics Piping System Components and 
Related Materials", January 14, 2002, Document Number NSFlANSl 14- 2002. This rule 
incorporates these standards or specifications by reference. At the effective date of this rule, 
a copy may be obtained from NSF International, 789 N Dixboro Road, PO Box 130140, Ann 
Arbor, MI 481 13-0140, (734)769-8010, www.nsf.org. These documents are available forreview 
at Ohio EPA, Lazarus Government Center,122 South Front Street, Columbus, OH, 43215- 
3425.1 

[Comment: "Standard API 5L, Specification for Line Pipe", forty-second edition, effective dale 
July 1,2000, Product Number G05L42, Document Number API SPEC 5L; and "Standard API 
RP 581, Threading, Gauging, and Thread Inspection of Casing, Tubing, and Line Pipe 
Threads", fifth edition, August 1999, Product Number G05B15, Document Number API RP 
581. This rule incorporales these standards orspecifications by reference. At the effective date 
of this rule, a copy may be obtained from API, 1220 L Street NW, Washington DC 2005-4070, 
(202)682-8000, www.api.org. These documents are available for review at Ohio EPA, Lazarus 

http://www.nsf.org
http://www.api.org
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Government Center, 122 South Front Street, Columbus, OH, 43215-3425.1 

[Comment: "Standard ASTM A53/A53M-01. Standard Specification For Pipe, Steel, Black 
And Hot-dipped. Zinc-Coated, Welded And Seamless", and "ASTM A589-96, Standard 
Specification For Seamless And Welded Carbon Steel Water-Well Pipe"; and "ASTM A106- 
99e1, Standard Specification For Seamless Carbon Steel Pipe For High-Tem perature Service"; 
and "ASTM F480-00, Standard Specification For Thermoplastic Well Casing Pipe And 
Couplings Made in Standard Dimension Ratios (SDR). SCH 40 And SCH 80"; and "ASTM 
A500-01a, Standard Specification for Cold-Formed and Seamless Carbon Steel Structural 
Tubing in Rounds and Shapes". This rule incorporates these standards or specifications by 
reference. At the effective date of this rule, a copy may be obtained from ASTM International, 
100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, (610)832-9585, 
www.astm.org. These documents are available for review at Ohio EPA, Lazarus Government 
Center, 122 South Front Street, Columbus, OH, 43215-3425.) 

[Comment: "AWS D10.12M/D10.12:2000, Guide for Welding Mild Steel Pipe;" and "AWS 
D1.1101 .M:2002, American Welding Society Structural Welding Code". This rule incorporates 
these standards or specifications by reference. At the effective date of this rule, a copy may 
be obtained from American Welding Society, 550 NW LeJeune Road, Miami, FL 33126-5699, 
(305)443-9353, www.aws.org. These documents are available for review at Ohio EPA, Lazarus 
Government Center, 122 South Front Street, Columbus, OH, 432153425,] 

[Comment: "Standard AWWA C206-97, Field Welding of Steel Water Pipe", effective date 
December 1, 1997,catalog number43206; and"AWWAAl00-97, WaterWells", effectivedate 
February 1, 1998, catalog number 41100. This rule incorporates these standards or 
specifications by reference. At the effective date of this rule, a copy may be obtained from 
AWWA Bookstore, 6666 W Quincy Avenue, Denver, CO, 80235-3098, (303)795-2114, 
www.awwa.org. These documents are available for review at Ohio EPA, Lazarus Government 
Center, 122 South Front Street, Columbus, OH, 432153425.] 

[Comment: "The Water System Council Pitless Adapter Standard PAS-97, Performance 
Standards For Sanitary Wate rwe l l  Pitless Adapters, Pitless Units, and Watertight Well  Caps". 
This rule incorporates this standard or specification by reference. At the effective date of this 
rule, a copy may be obtained from Water Systems Council, 1101 30th Street NW STE 500, 
Washington DC, 20007-3772, (202)625-4387, www.watersystemscouncil.org. This document 
is available for review at Ohio EPA, Lazarus Government Center, 122 South Front Street, 
Columbus, OH, 432153425,] 

Replaces: 3745-9-05, 3745-9-06, 3745-9-07, 3745-9-09 
Effective: May 1, 2003 
R.C. 119.032 review dates: March 22, 2003, May 1, 2008 

Promulgated Under: 11 9.03 
Statutory Authority: 61 11.42, 6109.04 
Rule Amplifies: 6109.04(B), 6109.04(C)(l)(a), 61 11.42(E) 
Prior Effective Dates: February 15, 1975 

http://www.astm.org
http://www.aws.org
http://www.awwa.org
http://www.watersystemscouncil.org
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Outside Wall Wall Wall Wall 
Diameter Thickness Thickness Thickness Thickness 

(inch) SDR 21 SDR 17 SDR 13.5 SCH 80 
(inch) (inch) (inch) (inch) 

5.563 0.265 0.327 0.412 0.375 

6.625 0.316 0.390 0.491 0.432 

8.625 0.410 0.508 - 0.500 

, 10.750 - 0.632 - - 

15 

16 

Appendix 

16.000 - - - 0.843 I 

Nominal Pipe 
Size 

(inch) 

5 

6 

8 

10 

14 I 14.000 I - I - I - I 0.750 I 
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I 

10 14 

12 (12.75 OD) 16 

14 (14.0 OD) 18 

16 (16.0 OD) 20 

Appendix 

0.44 3.28 

0.51 3.81 

0.70 5.22 

0.79 5.87 

16 



ANUESDTTM-139 

Assessing Environmental Risk of the Retired 
Filter Bed Area, Battelle West Jefferson 

by S.F. Miller, M.D. Thompson, M.A. Glennon, B.E. Davies, M.A. Benson, 
C.A. Padar, L.D. McGinnis, and J. Paulson‘ 

Center for Environmental Restoration Systems, Energy Systems Division, 
Argonne National Laboratory, 9700 South Cass Avenue, Argonne, Illinois 60439 

April 1997 

Work sponsored by United States Department of Energy, 
Columbus Environmental Management Project and Chicago Operations Office 

‘Paulson is affiliated with the United States Deparfment of Energy, Chicaga4perations Office. 



U. S. Department of Energy 

Columbus Area Office 
555 Metro Place North, Suite 415 

Dublin, Ohio 43017 
May22, 1997 

Steve Layendecker, Manager ES&H Support 
Decontamination & Decommissioning Operations 
Battelle Memorial Institute 
505 King Avenue 
Columbus, OH 43201-2693 

Dear Mr. Layendecker: 

Enclosed is an unbound copy of the final report entitled “Assessing Environmental Risk of the Retired 
Filter Bed Area, Battelle West Jefferson”. I will send you several additional bound copies of the report 
in a few weeks. 

Should you have any question, please contact Sheree Davis on 760-7375. 

Sincerely, 

,), Thomas A. Baillieul, Director 
Columbus Environmental Management Project c 

TAE3lSGDIpsrlC97-089 

Enclosure: 
As stated 

cc wlo encl: 
L. Ermold, Battelle 
H. Latham, Battelle 
J. Tholen, Battelle 
E. Swindell, Battelle 
S. Davis, DOE-CEMP 



This report is printed on recycled paper. @ 

.. 
11 



Contents 

......................................................................................................... Abstract 1 

................................................................................................ 1 Introduction 1 

1.1.1 General Overview ......................................................................... 4 
1.1.2 Surface Soils ............................................................................... 4 
1.1.3 Till Deposits ................................................................................ 6 
1 1.4 

1.1.6 Fill Materials 15 
1.1.7 Bedrock 17 

1.1 Geology and Hydrogeology ....................................................................... 4 

Outwash and Alluvium Deposits., ..................................................... 12 
1.1.5 Lacustrine Deposits ...................................................................... 15 . 

............................................................................. 
................................................................................... 

2 Equipment and Procedures ............................................................................. 20 

Electromagnetic. Resistivity. and Magnetic Measurements .................................. 20 
Electrical Conductivity Mapping with the EM-3 1 and EM-34 ...................... 20 
Vertical Electrical Sounding ............................................................ 20 
Magnetic Gradiometer and Cable Locator ............................................ 21 

2.2 Ground-Penetrating-Radar Surveys ............................................................ 21 
Seismic Refraction Profiling .................................................................... 22 

2.1 
2.1.1 
2.1.2 
2.1.3 

2.3 
2.4 Cone Penetrometer Testing ...................................................................... 22 
2.5 Piezometer Installation ........................................................................... 23 
2.6 Surveying 25 .......................................................................................... 

3 Electromagnetic Surveys ............................................................................... 27 

3.1 EM-31 Mapping .................................................................................. 27 
3.2 EM-34 Mapping 29 .................................................................................. 

4 

5 Ground-Penetrating Radar 38 

6 

Vertical Electrical Soundings ........................................................................... 36 

Seismic Refraction Profiling ........................................................................... 44 

............................................................................. 

7 Cone Penetrometer Testing ............................................................................. 50 

8 Piezometer Measurements 60 

9 Discussion 69 

9.2 Bedrock Topography 72 

.............................................................................. 

................................................................................................ 

9.1 PleistocenelHolocene Stratigraphy and Structure ................................................ 69 

10 Conclusions and Recommendations .................................................................. 74 

............................................................................... 

................................................................................................ 11 References 75 

... 
11I 



Contents (Cont.) 

Appendix A: 

Appendix B: 

Appendix C: 

Appendix D: 

Appendix E: 

1 

2 

3 

4 

5 

6 

7 

8 

1 

2 

3 

Resistivity Depth Sounding Curves ..................................................... 79 

Coordinates of Ground-Penetrating-Radar Profiles 
at Battelle West Jefferson ................................................................ 99 

CPT Soundings ........................................................................... 103 

EM-3 1 and GPR Data from Area 1 ..................................................... 139 

Analytical Chemistry Results at Battelle West Jefferson ............................. 145 

Tables 

Comparison of Particle Size Distributions in Lacustrine Clay at 
Battelle West Jefferson Site ............................................................................ 17 

Revised Elevation Data for 2.in . Groundwater Monitoring Wells 
at the BWJ Retired Filter Bed Area .................................................................... 26 

CPT Locations and Elevations at West Jefferson Filter Bed Area ................................. 50 

Information from Cone Penetrometer Soundings ................................................... 55 

Temporary Piezometer Locations ...................................................................... 60 

Groundwater Elevation Data for Six Well Points in the Battelle West Jefferson 
Retired Filter Bed Area ................................................................................. 61 

Groundwater Elevation Data at the Battelle West Jefferson Retired Filter Bed Area ............ 61 

Anomalies Detected by Electromagnetic Instruments ............................................... 69 

Figures 

General Location Map of the Battelle West Jefferson Site ........................................... 2 

Detailed Site Map of the Battelle West Jefferson Site ................................................ 3 

Generalized Soil Map of the Battelle West Jefferson Site ........................................... 5 

iv 



Figures (Cont.) 

4 Diagram Showing the Quaternary Surficial Deposits and Silurian-Devonian 
Formations in Jefferson Township. Madison County. Ohio ........................................ 7 

5 Structure Contour Map on the Top of Gray Till at Battelle West Jefferson Site .................. 8 

6 Location of Deep Borings at Battelle West Jefferson Site ........................................... 9 

7a Geological Descriptions for Deep Borings/Wells at Battelle West Jefferson. 
Right Panel .............................................................................................. 10 

7b Geological Descriptions for Deep BoresNells at Battelle West Jefferson. 
Left Panel ................................................................................................ 11 

8 Soil Borings in Area 1 along the North Bank of Silver Creek .................................... 13 

9 Geologic Profile of Retired Filter Bed Area at Battelle West Jefferson Site ..................... 14 

10 Location of Teays River and Related Preglacial Drainage ......................................... 16 

11 Regional Bedrock Topography Map of Norris and Spicer ....................................... 18 

12 Schematic Drawing of Piezometer Construction .................................................... 24 

13 Map of Terrain Conductivity Anomalies Measured by the EM-3 1 at 
Battelle West Jefferson ................................................................................ 28 

14 Map of Terrain Conductivity Anomalies Measured by the EM-3 1 
in the North Subarea ................................................................................... 30 

15 Map of Terrain Conductivity Anomalies Measured by the EM-3 1 
in the Southeast Subarea .............................................................................. 31 

16 Map of Terrain Conductivity Anomalies Measured by the EM-3 1 in a 
Portion of the Southeast Subarea .................................................................... 32 

17 Map of In-Phase Conductivity Anomalies Measured by the EM-31 
at Battelle West Jefferson .............................................................................. 33 

18 Map of Terrain Conductivity Anomalies Measured by the EM-34 at 
Battelle West Jefferson ................................................................................ 34 

19 Map of Locations of Resistivity Soundings Conducted at Battelle West Jefferson ........... 37 

V 



Figures (Cont.) 

20 Map of GPR Profile Locations .................................................................... 39 

2 1 

22 

23 

24 Map Showing Locations of Seismic Refraction Profiles. CPT and Piezometer Sites ......... 45 

25 

26 

27 

28 

29 

30 

3 1 

GPR Profile #4 across Retired Filter Beds .......................................................... 40 

North-South GPR Profile (#2) along Geophysical Grid Coordinate 870E ..................... 42 

East-West GPR Profile (#16) along Geophysical Grid Coordinate 500N ..................... -43  

Results of Modeling along Seismic Lines 1 and 2. ................................................. 46 

Results of Modeling along Seismic Lines 3 and 4 .................................................. 47 

Results of Modeling along Seismic Lines 5 and 6 .................................................. 48 

Comparison of Geologic Log from Borehole R144 and CPT17 Electronic Log ............... 52 

Structural Contour Map of the Top of the Glacial Till ............................................. 54 

Correlation of CPT Electric Log Data from CPTO 1 and CPTO2 .................................. 56 

Correlation of CPT Electric Log Data from CPTO3, CPTO5, and CPTO6 ....................... 57 

32a Interpreted N-S Profile of CPT Borings, Left Panel ............................................... 58 

32b Interpreted N-S Profile of CPT Borings, Right Panel ............................................. 59 

33 

34 

35 

36 

37 

38 

39 

Hydrographs at Battelle West Jefferson Retired Filter Bed Area ................................. 62 

Intrepreted Generalized Geology at Piezometer Locations ........................................ 63 

Potentiometric Surface Map for November 22. 1995. at Battelle West Jefferson .............. 65 

Potentiometric Surface Map for June 6. 1995. at Battelle West Jefferson ....................... 66 

Hydrogeologic Profile A-A’ at Battelle West Jefferson ............................................ 67 

Contours of EM-3 1 Anomalies ....................................................................... 71 

Map of Bedrock Elevations Determined from Seismic Modeling ................................. 73 

Map of Terrain Conductivities Measured by the EM.34. Overlayed with 

v i  



ASSESSING ENVIRONMENTAL RISK OF THE RETIRED FILTER BED AREA, 
BATTELLE WEST JEFFERSON 

S.F. Miller, M.D. Thompson, M.A. Glennon, 
B.E. Davies, M.A. Benson, C.A. Padar, L.D. McGinnis, and J. Paulson 

Abstract 

Initial investigations conducted by the U.S. Department of Energy, Chicago 
Operations Office, and by Argonne National Laboratory used seismic refraction 
profiling, electrical resistivity depth sounding, conductivity profiling, magnetic 
gradiometry, and ground-penetrating radar to study environmental geophysics in 
the area of the Battelle West Jefferson site’s radiologically contaminated retired filter 
beds. The investigators used a combination of nonintrusive technologies and 
innovative drilling techniques to assess environmental risk at the filter beds and to 
improve understanding of the geology of the Big Darby Creek floodplain. The 
geophysical investigation, which showed that the preferred groundwater pathway is 
associated with a laterally extensive deposit of silty sand to sand that is less than 
12 ft deep in the floodplain area, also guided the location of cone penetrometer test 
sites and piezometer installation. Cone penetrometer testing was useful for 
comparing continuous logging data with surface geophysical data in establishing 
correlations among unconsolidated materials. 

1 Introduction 

An environmental geophysics study was conducted at the radiologically contaminated 
retired filter beds at the Battelle West Jefferson (BWJ) site (Figure I ) ,  in order to define the 
hydrogeologic framework, characterize potential contaminant pathways, identify possible leakage 
points in buried pipelines and drainage tile, and install piezometers. 

The BWJ site includes a Nuclear Sciences Area (known as the JN site) and the 
radiologically contaminated retired filter beds that are located on the flood plain of the Big Darby 
Creek, designated as a National Scenic River (Figure 2). Battelle conducted a number of 
characterization efforts in 1989 and 1990 at the West Jefferson Site that involved an intrusive 
sampling approach for radiological contaminants. Although extensive work was done in some 
areas, a historical data review jointly conducted by the U.S. Department of Energy, Chicago Office 
(DOUCH), and by the Battelle Project Office (DOE-BPO) and Battelle Columbus Laboratory 
Decommissioning Project (BCLDP) personnel in 1995 indicated that a need existed for 
understanding the environmental risk at the retired filter beds. It was also recognized that more 
thorough characterization of potential contaminant pathways along buried pipelines in the vicinity 
of the retired filter beds and of the risk to Big Darby Creek was needed. 
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Figure 1. General Location Map of the Battelle West Jefferson Site 
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Figure 2. Detailed Site Map of the Battelle West Jefferson Site 
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In the summer of 1995, after consultation with the Geosciences group in the Center for 
Environmental Restoration Systems (CERS), Argonne National Laboratory (ANL), and with 
DOE/CH staff, DOE-BPO and BCLDP determined that a combination of nonintrusive technologies 
and innovative drilling techniques was needed to assess the environmental risk associated with 
radiological contamination at the retired filter beds. ANL/CERS had responsibility for technical 
management and for contractual arrangements for the cone penetrometer and piezometer 
installations. 

Initial geophysical investigations were conducted by ANUCERS and DOE/CH during the 
week of August 18, 1995. Geophysical technologies used at the BWJ site included seismic 
refraction profiling, electrical resistivity depth sounding, conductivity profiling with the EM-34 and 
the EM-3 1, magnetic gradiometry, and ground-penetrating radar (GPR). The geophysical 
investigation was used to establish the geologic framework in the floodplain area and to guide the 
placement of cone penetrometer testing (CPT) sites and piezometer locations. Seventeen CPT sites 
were investigated, six piezometers were installed, and additional GPR transects were completed 
during the week of September 19, 1995. A supplemental geophysical investigation was also 
conducted in Area 1, but this was limited to conductivity mapping with the EM-31 and to ground- 
penetrating radar. The Area 1 work was done in January 1996. 

1.1 Geology and Hydrogeology 

1.1.1 General Overview 

The BWJ site is located in the Till Plains area of the Central Lowland Physiographic 
province. The site is underlain by unconsolidated deposits that range from 20 to 200 ft in 
thickness. The unconsolidated materials underlying the uplands part of the site consist primarily of 
Pleistocene glacial drift and a relatively thin veneer of recent alluvial/fluvial sediments in the surface 
drainage areas. The glacial drift sediments or till consist of a heterogeneous and unsorted mixture 
of clay, silt, and sand-sized particles, with variable amounts of gravel. Outwash deposits are 
present as discontinuous lenses within the till in upland areas. In the floodplain of Big Darby 
Creek, including the retired filter bed area, outwash and fluvial (reworked outwash) sediments are 
present as a thin but continuous layer below the recent alluvium. Locally, beneath the glacial drift, 
remnants of lacustrine sediments are present in areas of abandoned Tertiary-age drainage. 

1.1.2 Surface Soils 

Four types of surface soils are present at the BWJ site: the Crosby-Lewisburg, Lewisburg- 
Celina, Miamian, and Medway soils (Couchot 1975; USDA 1981). The distribution of surficial 
soils is shown in Figure 3. The Crosby-Lewisburg soils develop on nearly level to gentle slopes, 
and the Lewis-Celina soils are situated on gentle slopes. Miamian soils formed in areas of gentle to 
steep sloping topography. Medway soils occupy floodplain areas and develop where the 
underlying substrate is alluvium. 
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1.1.3 Till Deposits 

The glacial drift exposed at the surface in Madison County developed in response to 
multiple advances and retreats of the ice front during the Wisconsin age. Goldthwait (1969) 
reported that the drift was deposited from the Scioto Sublobe of the Erie Lobe of the Late 
Wisconsin glacier. The Scioto and Miami sublobes formed after the Wisconsin age glacier reached 
the highlands of Bellefontaine, Logan County, and then split into two ice masses that advanced 
along the respective river valleys (Goldthwait 1952). The BWJ site is geographically located in the 
area that Orton (1878) referred to as the “Darby Plains,” an interfluve between Little Darby Creek 
and Big Darby Creek. The uppermost drift in the vicinity of the BWJ site involved Late 
Woodfordian ice deposits that were deposited between 18,000 and 14,000 years ago (Goldthwait 
and Van Horn 1993). Figure 4, which shows the general stratigraphy of the Quaternary and 
bedrock units, was compiled from available information for the Jefferson Township area. 
Although there is evidence that Illinoisan and multiple Wisconsin age glaciers advanced across 
western Ohio, only the near-surface till has been mapped. 

Steiger and Holowaychuck (1971) reported that the Darby Till consists of 34% sand, 46% 
silt, and 21% clay, on the basis of grain size characterization data. We obtained comparable 
characteristics for the Darby Till underlying the Battelle site, with particle size fractions of 32% 
sand, 37% silt, and 27% clay (as mean values), through analysis of existing BatteUe geotechnical 
reports (Burgess and Niple, Ltd. 1966; Jewel 1971). Battelle also conducted numerous soil bores 
as part of its environmental investigations during 1989-1990 in the north area of the site, also 
referred to as the “JN Area” and the “Nuclear Science Area.’’ More than 168 environmental soil 
bores, largely concentrated in six areas, were conducted by Battelle at the BWJ during that period. 

The previous Battelle environmental characterization effort involved extensive soil sampling 
activities; however, the use of the information for stratigraphic purposes is partially limited because 
liners were pervasively utilized. The geotechnical studies at the dam (Burgess and Niple, Ltd. 
1966) and bores at the Hot Cell Area (Jewel 1971) provided the most detailed descriptions of the 
stratigraphy of the overburden. ,Most of the environmental bores and associated sampling activities 
focused on the characterization of the till deposits at upland locations where contamination was 
known or suspected near the Battelle JN research facilities. Some till and alluvial materials were 
also penetrated by earlier Battelle soil bores along the north bank of Silver Creek and at the Big 
Darby Floodplain, particularly at the retired filter bed area. 

On the basis of the available Battelle subsurface information, a brown till in the JN area 
ranges from 11 to 12 ft in thickness. Figure 5 shows the structure contours on the top of a gray 
till, according to the available Battelle soil bore information. The attitude of this interface appears 
to exhibit a northwest-to-southeat-trending depression or re-entrant between the dam and the JN- 1 
area. The thicknesses of the gray and reddish brown till units are variable under the BWJ site, and 
the information is spatially limited. Figure 6 shows the locations of geologic descriptions that were 
previously obtained at deep bore sites. Figures 7a and 7b provide a summary of the geological 
descriptions that have been obtained from the deep bores/wells at the site and from the Camp Ken 
Jockety area just east of Big Darby Creek. Note that on Figure 7, the top of the reddish brown unit 



AGE SU B D IVI S ION 

0 
5 
8 
7 w 
0 

LITHOLOGY 

7 

I 

' E  ' a  

j 
I- 

- 

I- z 
W 

IY 
Y 

- - - -  Lacustrine 
(Minford Silt) 

z 

- - - -  
Y i = e  

& 
E& 

W z 
W 

L 
5 a 

Columbus Limestone 
I I I I 

I 

Darby Till 

! 

I 
1 

! I 

I I I I !  ! 

Bass Islands 
Dolomite 

I / 

Figure 4. Diagram Showing the Quaternary Surficial Deposits and Si lur ian-Devonian 
Formations in Jefferson Township, Madison County, Ohio 



m
 \ 

I \ 

c
 

c
 

CT: 

0
 
0
 

0
 

0
 

0
 

cu 

0
 

0
 

0
 

0
 

m
 

- 0
 
0
 

0
 
0
 

co 
c
 

0
 
c
 

0
 

0
 

v
. 
- 0
 

0
 

0
 

0
 

CJ 

0
 
0
 

c
 

c
 

c
 

- 0
 

0
 

0
 

0
 

0
;
 

0
 

0
 

0
 
0
 

co 



9 

0
 
c
 

c
 
c
 

c
 

c\1 

0
 

0
 

0
 

0
 

co 

0
 
0
 

0
 
0
 

CD 
c
 

c
 

0
 

0
 
0
 

w
 

- 0
 

0
 

0
 

0
 

0
 

0
 

0
 

0
 

c
 

0
 

cc 
v
 

c
 

- 

0
 

0
 

0
 

c
 

0
 

0
 

0
 

0
 

0
 

co 
c
 

0
 

0
 

c
 

0
 

LD 

0
 

0
 

0
 

0
 

-
r
 

0
 

c
 

cc 



E
LE

V
A

TIO
N

 A
B

O
VE M

EA
N

 S
E

A
 LEVEL (FEET) 

8 CD 

U
 

4
 

0
 

g- 
-..-- 

8
8

 
ID

 

I ii P 

0
0
 



E
LE

V
A

TIO
N

 A
B

O
V

E
 M

E
A

N
 S

E
A

 LE
V

E
L (FE

E
T) 

s 2. 0 7
 

m
 

n
 

(u
 

m
 

n
 

(u
 

v
 

m
 

n
 

(D
 

7
 

m
 

n
 

0
 

T
- 

m
 

n
 

v) 

0
 
a
 

1 
L 

0
 
0
 

Q
) 

0
 

m
 

a0 

0
 
0
 

00 

'
3

 
m

3
y

 
n

o
 

x
7

 

-
.
~

 
.
 
.
 

.
 



underlying the BWJ site is generally encountered below an elevation of 850 ft above mean sea 
level. 

Review of the ODNR water well logs for the surrounding area indicated that drillers often 
reported that “red clay” was encountered below depths of 40 to 60 ft. Typically, this red clay has 
been identified just below a gray-blue clay unit or below an underlying sand or gravel unit. On the 
basis of well log information and estimated surface elevations, a clay characterized by red color 
was encountered at an elevation of 830 ft in the Battelle North well and at elevations of 841 and 
852 ft in the Camp Ken Jockety wells #1 and #2, respectively. It was indicated to range from 20 
to 42 ft in thickness. 

In previous environmental investigations of the retired filter bed area, between 1988 and 
1990, Battelle performed 44 soil bores, which were located both inside and outside the filter bed 
area. No detailed drawings of the construction of the retired filter beds were available to evaluate 
the maximum excavation depths. The Battelle soil bores ranged from 10 to 14.5 ft deep, and soil 
bore logs were prepared for 10 of the holes (R135-R144). Review of the availabIe logs for the 
retired filter bed area indicated that the base of the fill averaged a depth of 6 ft and was as deep as 
9 ft in one location (R138). In the floodplain area, Battelle soil investigations were shallow, and 
the thickness of the till beneath the alluvial and fill materials was not ascertained. Glacial till was 
observed at the bases of six of the Battelle environmental soil bores that were performed at the 
retired filter bed area. 

1.1.4 Outwash and Alluvium Deposits 

Beard and Gupta (1990) have mentioned that near the Storm Sewer Outfall at the BWJ site 
(also referred to as Area 1) sandy silty layers that overlie the glacial till along the north bank of 
Silver Creek (Area 1) are either outwash or alluvium deposits (Figure 8). It is not known, 
however, if the granular materials described by Beard and Gupta (1990) represent natural 
deposition or if they may possibly involve fill related to the dam construction. Norris (1959) 
indicated that the Little Darby Creek valley near West Jefferson features extensive valley train 
deposits (outwash deposits) that constitute an undeveloped aquifer. 

A coarse-grained interval was encountered in the Battelle soil bores at the retired filter bed 
area below the reported depth of fill and above the identified till. The interval consists of silty 
sand, gravelly sand, and sand and gravel sediments; this unit was directly underlain by till in six 
bores. Figure 9 provides a geologic profile based on soil bore data at the retired filter bed area. 
Although the available soil bore data offer useful information about the glacial and recent 
stratigraphy in the retired filter bed area, there are some inherent limitations in the reported accuracy 
of the observations due to the sampling procedures that were employed. Soil cores were 
continuously collected in plastic liners, but the descriptions of soils were limited to visual 
examination through the transparent liner and to direct observation at the ends of the liners. 
Nevertheless, review of the soil characterization data did illustrate that granular sediments 
(probable outwash deposits) underlie the retired filter bed area. This interpretation would also be 
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consistent with what is known about the surficial geology in the region. Concerning the recent 
deposits, Norris (1959) reported that recent alluvium deposits are present along the floodplains in 
Madison County as thin layers, consisting of sand and silt. Beard and Gupta (1990) reported that 
the alluvium in the vicinity of the Big Darby Creek floodplain consists “primarily of stratified silt, 
fine to medium sand, and clay” and that “very thin layers of fine sand were also observed in the 
clay/silt zones.” They also mentioned that the color of the alluvial deposits was “black, gray, red, 
or brown, and was mottled” in response to the oxidationheduction environments. 

1.1.5 Lacustrine Deposits 

Remnants of lacustrine deposits locally underlie the glacial till (Battelle 1961). More 
extensive lacustrine deposits were also recognized by Norris and Spicer (1958) in their 
investigation of the ancient Teays River Valley system in Champaign, Clark, and Madison 
counties. Figure 10 illustrates where the Teays River Valley and related preglacial rivers once 
existed in Ohio and other nearby states (Teller and Goldthwait 1995). 

Bigham et al. (1991) characterized the Minford unit through study of trace elements and 
particle size distribution, on samples collected near Waverly, Ohio, and from locations in Pike, 
Jackson, and Scioto counties, Ohio. Table 1 provides a comparison of Bigham’s (1991) 
characterization of the Minford sediments, based on grain size, with information for the lacustrine 
deposits that locally underlie the Battelle site. Minford sediments were penetrated in two, possibly 
three, bores that were conducted by Battelle in 1961 to investigate the unconsolidated materials 
underlying the Silver Creek valley, a tributary to Big Darby Creek. The lacustrine clay is gray to 
reddish-brown in color with carved or laminated structures. Figures 7a and 7b illustrate where the 
lacustrine deposits have been recognized in soil bore data. Numerous soil borings (with detailed 
descriptions) and a suite of soil mechanics tests were performed at that time to investigate the site 
prior to the design and construction of the Battelle Dam. 

1.1.6 Fill Materials 

Artificial materials are present at the BWJ site at both the JN areas, in the dam area, and 
along the floodplain areas of Big Darby Creek. These materials are present at the site due to 
previous construction activities and underground piping and utility installations. The fill 
composition varies, depending on whether native materials were solely utilized or if fill was 
brought in from another area, either on- or off-site. Some granular fill was also emplaced in the 
retired filter bed area as filter material. According to Beard and Gupta (1990), two types of fill are 
present at the BWJ site, general fill and engineered fill. General fill consists of reworked native 
materials, with some addition of crushed rock, and is density-controlled. Engineered fill consists 
of native or nonnative materials that are emplaced under engineering specifications. 
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Figure 10. Location of Teays River and Related Preglacial Drainage 
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Table 1. Comparison of Particle Size Distributions in 
Lacustrine Clay (Minford Clay) at Battelle West Jefferson Site 

Data Source Clay Silt 

Battelle Dam' 

Bore 4, 28.5-30 ft 

Bore 5, 48.5-50 ft 

Bore 5, 63.5-65.0 ft 

Minford Data (1991)b 

Taylor Hill Road Section, Waverly, Ohio' 

Pike, Jackson, Scioto, Ohio Sitesd 

Post-Minford Data 

Pike, Jackson, Scioto, Ohio Sites' 

6 7  2 3  

59 20  

88  9 

71.9 27.9 

73.5 25.4 

56.0 

36.4 

' Depths reported from original ground surface. 
Note that percentages are mean values. 
Reported ranges for clay and silt fractions were 59.1-86.3 and 13.7-40.9, 
respectively. 
Reported ranges for clay and silt fractions were 64.3-84.3 and 15.5-35.2, 
respectively. 
Reported ranges for clay and silt fractions were 18.9-64.2 and 29.4-70.8, 
respectively. 

1.1.7 Bedrock 

Elevation of the bedrock surface was estimated, from previous Battelle studies, to be 
approximately 79 1 to 797 ft below mean sea level in the northern part of the B WJ area. Available 
bedrock information consists of the geotechnical bore and water well records that BCLDP 
personnel obtained from the Ohio Department of Natural Resources (ODNR), Division of the 
Geological Survey. Our review of well records also included information on water supplies for the 
Camp Ken Jockety property, which is located on the eastern side of Big Darby Creek near BWJ. 

Review of the bedrock topography map of Norris and Spicer (1958) indicates that a major, 
subglacial tributary valley appears to connect the BWJ area with the main trunk of the buried Teays 
Valley to the southwest (Figure 11). Bedrock topography maps compiled by the ODNR, Division 
of the Geological Survey, between 1990 and 1993 were also reviewed and generally agreed with 
the results obtained by Norris and Spicer (1958). While the main trunk of the Teays River Valley 
may possess 400 ft of relief from the general land surface, according to Norris and Spicer (1958), 
some of the ODNR test holes also encountered lacustrine clay in the shallower portions of the 
valleys. Their results for the southeastern Madison County area indicate that ODNR Test Hole 
No. 8, located along the edge of a buried valley, penetrated approximately 90 ft of lacustrine clay, 
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where bedrock elevation is approximately 760 ft. They also indicate that the 850-ft elevation of 
those lacustrine deposits at Test Hole No. 8 is the highest Occurrence in Madison County. 

Groundwater supplies are obtained from the limestone and dolomite rocks that underlie that 
BWJ site. Klaer and Associates (1963) evaluated the carbonate aquifer at BWJ for the north and 
middle wells. The tests showed that the yields were 250 gallons per minute (gpm) from the north 
well and 500 gpm from the middle well. 
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2 Equipment and Procedures 

2.1 Electromagnetic, Resistivity, and Magnetic Measurements 

2.1.1 Electrical Conductivity Mapping with the EM-31 and EM-34 

Apparent conductivities in the West Jefferson site were measured by means of the Geonics 
EM-31 and EM-34 electromagnetic (EM) induction instruments. The induction coil of the EM-31 
and EM-34 transmits an EM field into the ground. and a receiver measures the secondary 
electromagnetic field caused by the low-intensity eddy currents induced in the subsurface. The 
field strength of the secondary currents is almost linearly proportional to the electrical conductivity 
of the surrounding sediment. The effective depth of penetration is determined by the coil spacing 
and coil orientation. Conductivities are dependent upon the moisture content and sedimentlmk 
mineralogy. Although the EM-3 1 provides an effective depth of penetration (approximately 19 ft), 
the conductivities at roughly 7.7 fi in depth are weighted most heavily (McNeill 1980). Data were 
collected at 0.5s intervals with the EM-3 I and were stored on the OMNI 720 data logger, which 
can log quad-phase electrical conductivity data and in-phase inductive data for metals 
simultaneously, as well as storing survey geometry. For this survey, data were recorded in both 
quad-phase and in-phase. Internal software permits downloading data directly into an on-site 
computer. 

Apparent conductivities (in mS/m) were obtained with the EM-34 by holding the 
transmitting and receiving coils on the earth’s surface in the same vertical plane (horizontal dipoles) 
at a spacing of 65.6 ft (20 m). The apparent conductivity values represent weighted averages of 
the conductivities of the unconsolidated deposits and rocks between the earth’s surface and a 
maximum depth of approximately 49.2 ft (15 m), with the conductivities of geologic units near the 
Earth’s surface weighted most heavily (McNeill 1980). The EM-34 complements the EM-3 1 
observations by providing an understanding of the distribution of electrical conductivities with 
depth. A longer coil spacing (40 m) was not possible due to cultural interference from the oil 
pipeline and the metal fencing. Data were collected at 33-ft intervals along N-S lines and were 
manually recorded in field notebooks. 

2.1.2 Vertical Electrical Sounding 

Vertical electrical soundings (VES) using the ABEM/BOSS Wenner system were 
conducted at 20 locations from the dam road to the east. These soundings were used to calibrate 
the EM data and also to obtain information on depth to bedrock. Twelve soundings were 
conducted on the flood plain of the creek and eight along the road crossing the dam. One deep 
sounding using the Schlumberger technique with a maximum-current electrode separation of 600 m 
was conducted on Route 142, located due west of the survey area and centered between the main 
facility gate and the south access road. 

Apparent resistivities were inverted to layering parameters (resistivities and thickness). 
Resistivities ranged from 10 to 70 ohm-m in the overburden; whereas, bedrock resistivities ranged 
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from 100 to several hundred ohm-m. Norris and Spicer (1958) indicated that overburden 
resistivities range from 16 to 155 ohm-m, while resistivities range from 136 to 410 ohm-m for the 
limestone bedrock. Wolfe and kchard ( 1992) published bedrock resistivity values that ranged 
from 100 to 300 ohm-m for the limestone/dolomite in this area. 

2.1.3 Magnetic Gradiometer and Cable Locator 

Limited surveys were performed with the Schonstedt MAC-51B magnetic gradiometer and 
cable locator to assist in defining buried obstacles. It is a dual-mode instrument designed for 
detecting shallow buried iron and steel objects and tracing underground cables and pipes. The 
system consists of a transmitter and a dual-function receiver designed to detect anomalous magnetic 
gradients. The MAC-51B is an audio device used only for rapid detection of magnetic materials 
for further analysis with complementary instrumentation. A Schonstedt MAC-5 1B gradiometer 
was used, in conjunction with the EM-31 data sets, to locate the Shell petroleum pipeline. The 
trend of pipe was marked across the site with plastic pin flags (Figure 2). 

Maps or models are not constructed on the basis of observations made with this instrument 
because it is not a calibrated system, nor does it have digital data recording. Anomalies are 
identified by changes in sound amplitude and frequency and are identified on the ground surface 
with non-metallic markers. 

2.2 Ground-Penetrating-Radar Surveys 

Ground-penetrating-radar surveying and data processing were accomplished by using the 
Geophysical Survey Systems, Inc., Radan 111 software (Galinovsky and Levin 1990) and a model 
SIR-? radar connected to a transceiver with a cable approximately 100 ft long. The transmitting 
and receiving antennas were attached to a rigid frame and separated by a fixed distance of 4.5 ft. 
Both the 100- and 300-iMHz antennas were tested in the bistatic mode. The 3C)O-MHz antenna 
provided the better data and was used at the site. Profiles were collected in a continuous mode. 
Adjustments in gains were made to limit interference and enhance signal strength. Data from the 
SIR-2 system were downloaded directly to the personal computer. The computer was located in a 
field office so that the radar operator could download, check data quality, and do preliminary 
processing after a day's run. 

Wave-velocity characteristics of near-surface materials were derived from tables of travel- 
time to depth conversion for various earth materials (Geophysical Survey Systems 1987). For 
example, the two-way conversion to depth for an average soil (fresh-water-saturated clay to silty 
sand) is 7-9 ns/ft. As the degree of soil saturation and clay content increase, the maximum 
penetration depth decreases. At the West Jefferson site, both the 100- and 300-MHz antennas, in a 
bistatic configuration, were tested. The GPR profiles collected with the 300-MHz antennas at a 
range setting of 250 ns provided the best data and were used over the entire site. 
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2.3 Seismic Refraction Profiling 

Seismic refraction profiles were recorded at six sites at BWJ. Energy sources consisted of 
a 16-lb sledge hammer and a Bison Instrument EWG I11 weight drop. A 24-channel, EG&G 
ES-2401 seismograph was used to record the refraction data, and 14-Hz geophones manufactured 
by Geosense, Inc., were used as the receivers. A sampling interval of 0.5 milliseconds (ms) was 
used for each shot record; the total recording time varied from 256 to 500 ms, depending on the 
shot-receiver geometry. Geophone spacings were 5 and 10 m (16.7 and 32.1 ft). For the 
refraction lines on the dam and south entrance road, the geophone spacing was 10 m (32.1 ft). 
Five-meter (16.7-ft) geophone spacings were used for the four profiles near the filter beds. A 
maximum shot-to-far-detector distance of 392 m (1,286 ft) was achieved along the dam road 
seismic profile (Line-1), and a maximum shot-to-far-detector spacing of 180 m (590 ft) was used 
for the profiles acquired on the flood plain. All profiles were shot in reverse directions to correct 
for apparent dip on refracting surfaces. The refraction data were processed by using the SIPT 
program of Scott (1973 and 1977), which is a robust seismic refraction inversion program that 
uses iterative ray tracing and model adjustment to produce a velocity-depth model. 

2.4 Cone Penetrometer Testing 

Cone penetrometer testing (CF'T) was accomplished at BWJ during the week of September 
18, 1995. The CPT tests performed for this investigation were conducted using a 30-ton Applied 
Research Associates ( A M )  penetrometer truck. Electronic cone penetrometers consist of cones at 
the ends of one-meter sections of 1.7-in-diameter steel rods that are pushed into the ground with 
hydraulic rams. At BWJ, the cone was configured to measure tip resistance, sleeve resistance, 
pore pressure, and electrical resistivity. The data from the cone sensors is transmitted to the 
surface from the probe assembly via a cable running through the push rods. The analog data are 
digitized, recorded, and plotted by computer in the CPT truck. The depth of penetration is 
measured by using a string potentiometer mounted on the hydraulic rams. The CPT was 
performed in accordance with ASTM-D3441 procedures. Cone sensors were checked and 
calibrated prior to the start of each day or when sensors were replaced. 

Tip resistance and sleeve friction together measure the geotechnical properties (strength, 
compaction, cohesiveness, etc.) of the material being penetrated. As the cone is pushed through a 
cohesive clay horizon, the cone forms a cavity with relatively little caving-in of the walls. 
Consequently, both the tip resistance and sleeve friction are relatively low. In low sandy horizons 
with a low degree of compaction, the less cohesive material generally is difficult to push aside and 
is likely to keep caving in on the cone, resulting in higher tip resistance and possibly higher sleeve 
friction. Because of the disturbance of the material around rhe cone during penetration, in-situ pore 
pressures are altered. Significantly high pore pressures are developed in cohesive materials with 
lower permeability, such as clays, because of consolidation around the cone. Pore pressures may 
also increase initially in sand layers with higher permeability, but the buildup is relatively less 
compared with clay layers. 

Electrical resistivity was also measured during the CPT investigation at BWJ. The 
resistivity probe consisted of four electrodes separated by high-strength, plastic-reinforced 
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insulators. The two outer electrodes induce an electric current into the soil, and the two inner 
electrodes measure the potential drop, which is proportional to the resistivity of the soil. The 
resistivity is useful for better defining lithologic boundaries. Higher resistivities indicate vadose 
zone sands and saturated sands below the water table. Lower resistivity measurements indicate an 
increasing clay content, even when obtaining readings below the water table. 

Upon completion of each CPT hole, the rods were removed, steam-cleaned, and screened 
Wastewater was placed in containers until after for radiological contamination by Battelle. 

equipment screening and then properly disposed of by BCLDP personnel. 

The ability to effectively use CPT to characterize site geology has been reported in literature 
by Smolley and Kappmeyer (1991), Chiang et al. (1992), and Zemo et al. (1994). Those 
investigators reported that they used CPT soundings to define stratigraphy, recognize electronic log 
signatures indicating major changes in lithology, and identify preferred pathways for migration of 
contaminants. In those reports, the stratigraphy was unraveled through application of published 
charts (e.g., Robertson and Campanella 1986) that correlate CPT responses to soil behavior and 
control points where detailed soil descriptions were obtained from on-site bores. Smolley and 
Kappmeyer ( 199 1 ) reported success in applying CPT soundings to screen for well locations that 
met a state regulatory criterion involving a minimum of three feet of aquifer thickness. In the 
published studies, various investigators have used CPT soundings to determine the optimal 
location and number of groundwater monitoring wells. 

2.5 Piezometer Installation 

Six shallow piezometers were installed near the retired filter bed area of BWJ. The 
piezometers were installed by means of an innovative method that involved the use of the CPT 
truck. Initially, a pilot hole was pushed to within 1-2 ft above the desired well completion depth, 
using 1.4-in-diameter penetrometer push rods. The rods were then removed, steam-cleaned, and 
screened for radiological contamination. All six wells were installed by advancing a 1.5-in-I.D., 
schedule 80 PVC pipe down the pilot hole outside the 1.4-inch-O.D. penetrometer push rods. A 
sacrificial steel tip was matched to the outside diameter of a PVC slotted screen, thus leaving no 
annular space and eliminating the need to backfill and grout. Once the desired depth was reached 
the penetrometer push rods were withdrawn, leaving the piezometer pipe, screen, and tip in place 
(Figure 12). 

Each piezometer was constructed with a one-meter-long slotted PVC screen and 
approximately one meter of riser pipe extending above the ground surface. An outer, 4-in.- 
diameter, schedule 40 PVC casing was cemented around the inner casing and fitted with a sealed, 
locking cap. The piezometers were all developed by bailing several well volumes (when feasible). 
Development water was containerized and properly disposed of by BCLDP personnel. 



40 PVC 
outercasing 

1.5 in. 1.0. sch.80 PVC 
4--- (flush threaded) 

1 m PVC screen I I  
1 1 4 -  

threaded I I  (1 0 slots/inch) 
steel t i p \ v  (0.01 in. slot size) 

Figure 12. Schematic Drawing of Piezometer Construction 
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2.6 Surveying 

A 100 ft by 100 ft grid was established over a 600 ft  by 525 ft study area by Woolpert of 
Columbus, Ohio. in September 1995, to provide ground control for nonintrusive geophysical 
surveys. The grid comers and grid nodes were also surveyed for elevations. CPT locations were 
surveyed for coordinates and ground elevations. Well points were surveyed for coordinates and 
for ground and top of riser pipe elevations. AU elevations were based on the United States 
Geological Survey (U.S.G.S.) data for the area. 

In the fall and winter of 1995-1996, as the data were analyzed, it became apparent to the 
investigators that the elevations for the existing 2-in. PVC groundwater monitoring wells at the 
BWJ retired filter beds were suspect. Approximately 13 wells were installed at that location in 
1990 by Battelle; these wells were previously surveyed by R.T. Patridge and Associates. The 
elevations for the tops of the PVC monitoring well casings were suspected to be incorrect when 
recent groundwater measurements obtained in the existing wells and well points were utilized to 
plot contours of equal groundwater elevation. R.T. Patridge and Associates were contacted and 
asked about previous survey records, and in January 1996, they provided copies of the previous 
survey records that had been completed for Battelle. After available data were checked with 
Patridge and Associates, they indicated to us in January that the elevations in question were 
probably casing elevations. 

Consequently, Woolpert returned to the BWJ site on April 21, 1996, to resurvey the 
ground surface and the tops of the casing elevations for the 13 Battelle 2-in. monitoring wells in 
the retired filter bed area. Woolpert determined that due to differences in data selection 
(R.T. Patridge data vs. U.S.G.S.), the previous data would need to be shifted -0.79 f t  and that 
after accounting for the data shft ,  the previous casing elevations were not correct. Table 2 shows 
the revised elevation data and the earlier data. 
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Table 2. Revised Elevation Data for 2-in. Groundwater 
Monitoring Wells at the BWJ Retired Filter Bed Area 

Casing Elevation Ground Elevation 

Well 1990 Data 1996 Data 1996 Data 

101 861.58 863.76 860.67 

103 862.72 864.90 861.81 

110 864.50 865.47 863.36 

1 1 1  865.99 868.24 865.21 

112 864.46 866.96 863.48 

113 

116 

118 

122 

124 

125 

NA' 

863.30 

861.24 

862.59 

862.59 

863.12 

863.65 

865.60 

863.64 

864.97 

865.03 

865.40 

861.10 

862.45 

860.1 1 

861.72 

86 1.90 

862.28 

129 864.02 866.80 863.18 

130 863.08 865.30 862.20 
'= not available. 
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3 Electromagnetic Surveys 

3.1 EM-31 Mapping 

EM-3 1 conductivity profiles were collected along north-south lines spaced at 1 0-ft 
intervals. Figure 13 was created by gridding and contouring 16,347 conductivity values collected 
with the EM-3 1. 

The filter bed area proper is readily apparent, as indicated by a high-conductivity perimeter 
caused by the surrounding chain-link fence. This area extends from about 675N to 960N and from 
500E to 760E. Metal covers and pipes, along with electrical utilities, all associated with the water 
treatment system, are the source of the anomalies within this perimeter. 

Another prominent feature in Figure 13 is an abandoned steel petroleum pipeline. It is seen 
as a conductivity low bordered on either side by a conductivity high. The observed "high-low- 
high" conductivity anomaly is typical of electromagnetic profiles collected perpendicular to a 
pipeline or cable by using the EM-31 (McNeill 1980). The pipeline enters the survey area near 
survey coordinate (940N, 500E) and trends east-southeast until it leaves the survey area at 
coordinate (850N, 1050E). 

A similar type of anomaly is observed along an east-west trend from (480N, 560E) to 
(460N, 880E). It lies south of the geophysical survey area, but some profiles were extended to the 
south and crossed this feature. The electromagnetic signature is the same as that observed across 
the petroleum pipeline. A strong conductivity high is present, extending from the southwest comer 
of the fenced area to the southern edge of the survey. A discharge pipe and corresponding outfall 
at the eastern end of the dam spillway are associated with this feature. 

Two other lineaments (pipes) are indicated by the EM-3 1 data in the western portion of the 
survey area. A pipe(s) extends from near the southwest comer of the fenced area (720N, 550E) 
toward the south-southeast, intersecting the discharge pipe mentioned above at approximately 
(480N, 620E). In the northwest comer of the survey area, a linear conductivity minimum, 
corresponding to a metallic effluent pipe from the north filter site, is located between approximately 
(1070N, 500E) and (1060N, 570E). The truncation of this anomaly is the result of either a change 
in pipe material and/or depth or the removal of portions of the pipe. The slight nonlinearity is 
probably due to a positioning error associated with surveying perpendicular to the steep slope that 
leads to the fenced north filter site. The maxima along the 500E profile between 980N and 1080N 
are associated with this fence. 

Other high-amplitude anomalies shown in Figure 13 are seen at about (600N, 900E) and 
(940N, 960E). The source of these generally north-south trending anomalies was noted to be the 
remnants of a barbed-wire fence. This fence was semicontinuous through the site; it is located 
about 100 ft west of, and roughly parallel to, the river. 
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Figure 13. Map of Terrain Conductivity Anomalies Measured by the EM-31 at Battelle West 
Jefferson 
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Two subareas in the northern and southeastern portions of the survey area are outlined in 
Figure 13 and are enlarged as Figures 14 and 15, respectively. These subareas were contoured 
with a finer interval in order to examine more subtle features that appear at distances away from the 
higher-amplitude, anthropogenic anomalies. 

The subsurface conductivity of the surrounding area is strongly controlled by the degree of 
saturation, and subsequently, the topography. Figure 14 shows a conductive zone from about 
710E to 820E. This broad zone, which bifurcates to the south, corresponds with a topographically 
low, wet area. The relative conductivity minima on either side of this zone have been correlated 
with higher ground on topographic maps, the low conductivity being suggestive of a lower degree 
of saturation. South of the pipeline, the lower conductivity area has an elevation a few feet higher 
than the adjacent material (Figure 15). 

Two lineaments are also observed in the data. The first, in the north subarea (Figure 14), 
extends from about (lOOON, 620E) to (1020N, 710E) and has a positive amplitude of about 
6 mS/m. The second lineament, indicated in Figure 15 as an expansion of the southeast subarea, 
extends from (830N, 805E) to (745N, 915E) and also has a positive amplitude of about 6 mS/m. 
Also within this expanded portion (Figure 16), other positive EM anomalies, including a U-shaped 
positive anomaly east of the lineament, are present. These subtle conductivity differences may 
correlate with previous meander channels of Big Darby Creek. None of the features detected 
during the survey are thought to represent continuous geologic features, such as thick paleochannel 
deposits with relatively high hydraulic conductivities in the near-surface zone measured with the 
EM-3 1 instrument. Consequently, the EM-3 1 results did not suggest significant lateral changes in 
stratigraphy in the shallow subsurface that might serve as preferential groundwater flow pathways. 

Figure 17 was generated by using the in-phase component of the EM-31. The in-phase 
measurements help in delineating anomalies that are produced by metallic objects vs. 
sedimentological variations. The metallic pipelines, fence, barbed wire, and grates appear clearly 
in this figure. EM-3 1 data were also collected in Area 1. These data are presented in Appendix D. 

3.2 EM-34 Mapping 

Apparent conductivities measured with the EM-34, using a 0.50-mS/m contour interval, are 
shown in Figure 18. The three-banded conductivity anomaly (higMowhgh) caused by the oil 
pipeline is an artifact of EM measuring devices. Interference effects bias the data, and apparent 
conductivities within at least 65 ft of this feature are obscured. A similar feature trending 
approximately E-W south of about 500N is associated with a discharge pipe and outfall at the Big 
Darby Creek. 

North of the pipeline, the pattern of conductivities seems to be influenced by the degree of 
ground saturation, which is, in turn, controlled by local topography. The conductivity high along 
the western border of the survey correlates with a topographically low, wet region. On the other 
hand, the broad conductivity low corresponds with a topographic high. Within this broad 
conductivity low is a narrow, 4-mS/m minimum of unknown origin. 



1 
__ 

e11.5 " '  ' 

4O.6 
.39.7 
30.0 
:3:.9 
37.0 
:3fl 1 
15.7 
34.3 
00.4 
32.5 
31.6 
30.7 
29.0 
20.9 
2U.0 I 

(mS/m)  
Argonne Notional Lob.  

m S / m  

1 

I Ba t te l le ,  West Je f fe rson  1 1  

(mS/m)  
Argonne Notional Lob.  

I North Subarea I1 

Figure 14. Map of Terrain Conductivity Anomalies Measured by the EM-31 in the North Subarea 
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Figure 15. Map of Terrain Conductivity Anomalies Measured by the EM-31 in the Southeast 
Subarea 
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Figure 17. Map of In-Phase Conductivity Anomalies Measured by the EM-31 at Battelle West 
Jefferson 
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South of the pipeline, broad areas of conductivity highs and lows JSO correlate with 
relative lows and highs in the topography. Ground saturation and electrical conductivity increase 
within a topographically low region. 
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4 Vertical Electrical Soundings 

Electrical depth soundings were conducted at 12 locations on the flood plain (stations 
WJE1 through WJD7) and eight locations along the road crossing the dam (Figure 19). The earth 
layer models derived from the resistivity data are shown in Appendix A. In all cases, the resistivity 
of the bottom-most layer was fixed at 500 ohm-m to ensure model convergence. 

The 12 resistivity soundings located on the flood plain were conducted along two N-S 
profiles, along 900E and 800E. Station spacing was 100 ft and each transect started at 1100N. 
Resistivity values ranged from 10 to 50 ohm-m in the upper 30 to 145 ft (overburden). Distinct 
layers in the overburden material could not easily be correlated between soundings; however, depth 
to bedrock was generally consistent. Few estimates of bedrock resistivities are available, because 
in most cases, bedrock was modeled with a fixed value of 500 ohm-m. In four earth resistivity 
models, however, bedrock resistivities ranged between 94 and 184 ohm-m. 

Along profile 900E, the depth to bedrock generally increases from approximately 35 ft in 
the north to about 145 ft in the south. Bedrock depths along the 800E profile are estimated to be as 
much as 50 ft deeper than those determined along profile 900E. Noise produced by poor coupling 
between the electrodes and the soil can cause unrealistic estimates of depth. 

Electrical resistivity stations WJCIO to WJCI500 (Appendix A) show the resistivity-with- 
depth models for the six stations acquired along the road south of the dam. The stations were 
spaced every 100 ft along a south-to-north profile, with the first station (WJCIO, Appendix A) 
located adjacent to the oil storage tanks. Resistivities for the overburden range from 16 to 
60 ohm-m and from 200 to more than 400 ohm-m for the bedrock. An average depth of 
approximately 60 ft was determined for the top of the bedrock, with the bedrock surface deepening 
to the north to approximately 85 ft. 

Two resistivity soundings (Stations ND80 and NDO, Figure 19) were acquired on the 
northeast side of the dam, adjacent to the access road to the filter bed (Appendix A). Resistivities 
from 10 to 60 ohm-m are interpreted to be representative of the overburden and earthen fill for the 
dam. At ND80 and NDO, bedrock depths are 79 and 141 ft, respectively. These estimates 
correlate favorably with two deep borings drilled further south along the dam, which yielded 
bedrock depths of 108 and 85 ft. 

A Schlumberger resistivity sounding was acquired along Rt. 142, with the north end of the 
electrode array located at the entrance gate to the main facility (Appendix A). The greater electrode 
spacings used by this array enabled sampling of a larger volume of the bedrock material than that 
used for the BOSSNenner arrays. A three-layer model is required to match the sounding data, 
with the upper two layers interpreted as overburden (16 and 75 ohm-m). Depth to bedrock is 
approximately 139 ft. 
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5 Ground-Penetrating Radar 

The primary objective of the GPR survey was to help to better understand the shallow 
stratigraphy in and around the retired filter bed area at BWJ. GPR also proved useful in helping to 
locate some buried anthropogenic features. The dense vegetation within most of the study area 
limited opportunities for GPR surveying. Profiles were collected in open areas, along existing 
paths, and along cleared and graded swaths in the more densely vegetated areas. In all, 21 GPR 
profiles were collected. The location of GPR profiles is shown in Figure 20, and a complete list of 
the corresponding grid coordinates is given in Appendix B. 

Both the 100- and 300-MHz antennas, in a bistatic configuration, were tested at BWJ. The 
GPR profiles collected with the 300-MHz antennas at a range setting of 250 ns provided the best 
data and were used over most of the site. The antennas were separated by a fixed distance of 
4.5 ft, and profiles were collected in a continuous mode. An all-terrain vehicle was used to tow the 
antennas for most of the profiles; some profiles required that the antennas be pulled by hand in 
more densely vegetated areas. All of the profiles shown have been computer-processed with a 
vertical and horizontal low-pass, finite-impulse-response (FIR) boxcar filter. This filtering helps 
remove high-frequency noise and enhances structure at depth. Most of the profiles were also 
migrated by a hyperbolic summation method. Migrating the GPR data helps to remove diffracted 
reflectors and correct dipping layers. The data quality is quite variable across the entire site, most 
likely due to highly variable moisture and clay content in the upper 4-6 ft. The interpreted 
lithologies from the CPT data, which are discussed in Section 9, were used to help guide 
interpretation of the GPR data. On the basis of a correlation with CPT data, a two-way travel time 
of 12 ndft  is used in the following discussion. The maximum resolvable depth was 10-15 ft in 
most profiles. 

Two GPR profiles were collected inside the fence of the current filter bed area at BWJ. 
GPR profile #4 (Figure 21), collected from south to north, appears to image portions of the two 
retired filter beds, including underground piping and some dipping reflectors. The shallow, flat- 
lying reflectors shown in Figure 21 correspond very closely with the locations of the retired filter 
beds in Figure 20. The interpreted pipes in the middle of the profile required some additional 
processing in order to better resolve the feature. After this profile was migrated, the hyperbolas 
resolved into at least two underground pipes. Locations and depths of these pipes, shown in 
Figure 21, are based on the migrated data. The steeply dipping, V-shaped reflector may be 
associated with excavation work, and the deeper reflectors may be natural in origin. The profile 
collected 20 ft east of profile #4 also images the pipes, the dipping V-shaped reflector, and the 
deeper reflector. However, the shallow flat-lying reflector associated with the retired filter beds is 
absent, which corresponds with Figure 20. The pipes that are imaged inside the fence are not seen 
in the GPR profiles collected outside the fence. 

The profiles from outside the fence were collected primarily to help gain a better 
understanding of the shallow stratigraphy at BWJ. At some locations outside the fence, uneven 
surface conditions and dense vegetation limited the effectiveness of GPR observations. However, 



39 

Figure 20. Map of GPR Profile Locations 
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Figure 21. GPR Profile #4 across Retired Filter Beds 
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geologic structures of interest were imaged where surface conditions were favorable and where 
lithologic boundaries were sharp and well-defined. Profile #16, which was collected from west to 
east at the southern boundary of the survey area, is shown in Figure 22. Between 50 and 150 ns, 
bright yellow/orange reflectors are nearly continuous throughout the profile. The upper and lower 
boundaries are difficult to define with certainty. Accurate mapping of lithologies with GPR 
requires contacts of soilshock with sharply contrasting electrical properties (Le., electrical 
resistivity ). 

Figure 23 shows the first 400 ft of profile #2 (Figure 20). This profile, collected from 
south to north along the river trail road (roughly along 870E grid coordinates), crosses over four 
CPT sites (CPT-03 to CPT-06). After a low-pass FIR filter was applied and the profile was 
migrated, the reflectors became more resolvable. Similar to the profile shown in Figure 22, bright 
yellow/orange reflectors are observed in the middle of the profile. The top of this unit is not clearly 
defined, which is also most Uely associated with the gradational nature of the contact. On the 
other hand, the bottom of this unit is more discernible in the first 200 ft of the profile. 

Some limited GPR work was performed in Area 1 in an effort to make comparisons with 
previous Battelle soil bore data. GPR work in Area 1 consisted of several profiles. One of the 
GPR profiles is presented in Appendix D. 
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Figure 23. East-West GPR Profile (#16) along Geophysical Grid Coordinate 500N 



6 Seismic Refraction Profiling 

Seismic refraction profiles were recorded at six sites at BWJ. Four of the profiles (Lines 2, 
3 ,4 ,  and 6) were located within or near the geophysical survey grid established around the retired 
filter beds (Figure 24); one profile (Line 1) was shot along the road crossing the Battelle Lake 
Dam, and one refraction station (Line 5) was sited along the south entrance road near Route 142. 
Figures 25-27 show the velocity and depth models obtained from the refraction data. Seismic 
velocities range from 6,234 to 7,744 fds for the overburden and 11,150 to 15,420 ft/s for the 
bedrock. These velocities are consistent ,with published results for glacial till and limestone in the 
western Ohio region (Wolfe and Richard 1992). 

The velocity-depth structure determined from the refraction profile shot along the road 
crossing the Battelle Lake Dam (Line 1) is shown in Figure 25. The seismic line is oriented north- 
to-south, with the northern end of the profile starting near the access road to the filter beds. A 
four-layer earth model is required to convert the measured travel times into velocities and depths. 
The upper two layers (2,625 and 3,609 ft/s) are interpreted to represent near-surface soils and 
earthen fill used for construction of the dam. The third layer, with a velocity of 7,723 fds, is 
interpreted as glacial till. The fourth layer (15,528 ft/s) is interpreted as bedrock. At the northern 
end of the profile, a bedrock valley is identified beneath the BattelIe Lake Dam. However, the 
bedrock depth at borehole DB-5 is approximately 60 fi shallower than the seismic refraction 
bedrock surface (Figure 25). indicating that the velocity perturbations associated with the dam fill 
material were not successfully modeled. The bedrock depths at the southern end of the profile 
should be unaffected by dam fill material and suggest that the bedrock surface is relatively flat 
along this profile. 

Seismic Line 2 was recorded on a NNW-SSE strike in the grassy area between the dam and 
the access road to the filter beds. Line 2 extends the velocity-depth information north from Line 1; 
the velocity-depth structure is shown in Figure 25. Velocities of 7,477 fds indicated for the 
overburden and 12,O 1 1 ft/s for the bedrock compare favorably with those obtained along refraction 
Line 1. The bedrock surface is relatively flat and averages 774 to 792 ft in elevation. 

Figures 26 and 27 are velocity-depth cross sections constructed from refraction lines 3, 4,  
and 6. These profiles were recorded on the flood plain. Line 4 is oriented north-to-south; Line 6, 
south-to-north along grid coordinate 800E; and Line 3, west-to-east. Seismic velocities in this area 
range from 6,014 to 7,477 ft/s for the overburden and from 12,418 to 13,285 ft/s for the 
underlying bedrock. Both Line 4 and Line 6 indicate that the bedrock surface slopes toward the 
south, changing in elevation from approximately 820 ft on the north to 760-770 ft at the south end 
of each profile. At the intersections between Line 3 and Lines 4 and 6 (Figure 26), bedrock depths 
differ by less than 20 ft. The bedrock surface is approximately 33 ft higher in the northwest part of 
the survey grid than that observed along refraction Line 2 to the west. 

The velocity-depth structure determined from refraction Line 5 (south entrance road) is 
shown in Figure 27. Surface elevations and grid coordinates are unavailable for this profile 
because it was obtained outside of the geophysical survey area. This refraction information was 



45 

1230 13301 
1130 a Geophysical Survey Grid 

CPT-16. 
wp- 0 

CPT-17. 
wp4Y 0 

"' 

Figure 24. Map Showing Locations of Seismic Refraction Profiles, CPT and Piezometer Sites 
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Figure 25. Results of Modeling along Seismic Lines 1 and 2 
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Figure 26. Results of Modeling along Seismic Lines 3 and 4 
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Figure 27. Results of Modeling along Seismic Lines 5 and 6 
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acquired along the south entrance road to BWJ and is useful in that it provides a more regional 
definition of the velocity and depthhhickness for the bedrock and overburden material. A three- 
layer model was used to convert the refraction information into velocities and thicknesses. 
Bedrock velocities ranged from 13,000 to 16,000 ft/s, with a mean velocity of 14,246 fds used in 
the model. For the overburden, velocities ranged from 6,171 to 7,874 fus, and a mean velocity of 
7,080 ft/s was used to invert the refraction data. The bedrock surface deepens to the west, 
changing from approximately 92 ft in depth at the east end of the profile to a maximum depth of 
117 ft toward the west end of the profile. 
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7 Cone Penetrometer Testing 

Seventeen CPT soundings were performed along three north-to-south transects in the 
floodplain of Big Darby Creek just east of the retired filter beds. The locations of the CPT 
soundings are indicated in Figure 24 and in Table 3; they are labeled CPTOl through CPT17. The 
soundings were performed over a three-day period, and decisions about the CPT coordinates and 
the investigation depths were made by the project team in real time. Soundings were located where 
geophysical results, principally the ground-penetrating radar, suggested that coarser, 
unconsolidated units might be more developed, and where it was necessary to better understand the 
geologic and hydrogeologic frameworks. 

Table 3 CPT Locations and Elevations at West Jefferson Filter Bed 
Area 

Grid Coordinates Ground Surface 

Total Depth 
Elevation Below Ground 
(MSL, ft) Surface (ft) CPT 1.D North East 

0 1  
0 2  
0 3  
04b  
0 5  
0 6  
0 7  
0 8  
0 9  
10 
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  

499.41 
495.62 
758.37 
790 
902.62 
981.66 

1000.27 
1337.01 

700.06 
450.36 
496.18 
706.59 
81 5.81 
949.80 
985.48 
851 - 6 9  

670.94 
729.57 
901.44 
94 1 
947.30 
932.32 
926.21 
892.42 
890.83 
845.67 
860.62 
845.91 
841.35 
844.92 
763.49 
774.81 

859.48 
859.69 
859.61 

-859 
859.37 
859.49 
859.39 
859.91 
860.65 
858.34 
858.40 
86 1.82 
856.72 
857.26 
857.72 
857.49 

45.8 
77.9 
52.8' 
51.9 a 

41.9 ' 
37.1 ' 
35.1 
19.8 a 

57.7' 
74.3 
58.0 
50.0 
51 .O 
44.2 a 

22.7 
37.1 

1 7  768.23 750.1 4 860.43 50.0 
Field Interpretations of Refusal on Bedrock. 
CPT-04 was not surveyed by contracted land surveyor. AN1 measured location 
based on existing survey grid and estimated elevation from other nearby CPT 
locations. 

The primary objectives of the CPT sounding work at the BWJ site were to determine the 
optimal placement and target depth for the wellpoints and to provide ground truth to the 
geophysical surveys. Relevant factors that had to be carefully considered while performing this 
intrusive investigative task included concerns about the proximity of the subject area to a Federal 



Scenic River, access limitations with the CPT truck, and a need for streamlined project scope and 
cost. With respect to the nearby Federal Scenic River, the scope of the nonintrusive and intrusive 
investigations addressed the concern about preservation of existing vegetation, to the greatest 
extent possible, and CPT soundings and wells were placed at appropriate setback distances from 
the Big Darby Creek. Access through the heavily wooded areas of the floodplain was provided by 
means of selective removal of younger growth trees, less than 6 in. in diameter, in conjunction 
with limited grading. Access was limited to that existing along the river trail road and to three 
north-south-trending transects that were utilized to collect supplementary GPR data for establishing 
the CPT locations in real time. Grading was necessary to remove loose ground litter prior to GPR 
data collection and to remove terrain obstacles to the CPT truck. Grading, performed with a bobcat 
and a D5 Caterpillar bulldozer, was done while GPR and CPT work were being performed 
elsewhere on the site. 

The scope of the intrusive investigation was streamlined by utilizing the CPT electrical 
logging information, tip resistance, sleeve resistance, pore pressure, and soil resistivity curves to 
establish stratigraphic correlations between CPT holes. As the CPT logging results between holes 
became available, preliminary stratigraphic interpretations were made in the field to guide the 
location and depth of the succeeding CPT locations. Figure 28 illustrates the proposed 
correspondence between stratigraphic correlations established at CPT 17 with a previously drilled 
Battelle shallow soil bore, R144, located inside the fenced retired filter bed area. Good correlation 
does exist between the electronic logging data at CPT17 and the soil descriptions from that shallow 
bore. The distance between the CPT17 control hole and R144 is approximately 70 ft. Although 
the CPT data have been helpful for understanding the stratigraphy, significant enhancements can be 
made by conducting some deep soil bores and obtaining soil descriptions as improved CPT control 
points. 

On the basis of electric logging data, available subsurface information, and other published 
literature on CPT responses, the unconsolidated overburden materials were tentatively subdivided 
into three units, in descending order: ( 1 )  an alluviaVfluvial layer consisting of silty clay to silt 
(CL-ML according to the Unified Soil Classification System), (2) an outwash layer consisting of 
silty sand (SM) to sand, and (3) a cohesive layer probably consisting of till. The silty clay to silt 
layer corresponds to the Medway Series soils that were mapped at the BWJ floodplain area (USDA 
198 1). In Madison County, those Medway Series soils may also include an underlying silty sand 
or clayey sand (SM or SC) layer at depths of 3 to 5 ft. 

Results of this investigation indicate that the recent alluviaYfluvia1 silty clay and an 
underlying sand drape over approximately 12 ft of relief on the till surface. The silty clay and the 
underlying sand unit are continuous in the study area. The sand layer, in particular, was 
scrutinized to detect thickening trends or areas of enhanced transmissivity. It ranges from 2 to 5 ft 
in thickness, based on careful scrutiny of the Battelle soil descriptions. At some Battelle bore 
locations in the retired filter bed area, it appears that further confirmation of the soil stratigraphy 
may be warranted to better understand the conditions. Figure 9 is a geologic profile, based on 
Battelle soil bore dara, that illustrates the distribution of granular deposits that underlie the retired 
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filter bed area. Analysis of the electrical logging data was fully exploited as a mechanism to 
recognize subtle trends regarding the thickness of the sand in the CPT holes; however, those 
possible trends require confirmation with additional soil sampling descriptions. The top of the 
glacial till in the floodplain area was previously reported in a number of shallow Battelle soil 
borings, at depths of approximately 12 ft. A structure contour map of the top of the till, based 
primarily on the CPT correlations, is shown in Figure 29. The surface of the till declines 
eastward, and a broad ridge of low relief extends east to west. Analysis of the CPT logging curve 
correlations and characteristics also shows that those deposits and one or more subunits thicken in 
a south-southeast direction. 

Initially, CPT soundings were performed along the river trail road; these involved eight 
holes (CPT03 through CPT08, CPTlO and CPT11) that penetrated between 78 and 20 ft of 
unconsolidated overburden materials. Another two CPT soundings, CPTO 1 and CPT02, were 
performed just east of the Battelle Lake Dam and reached depths of 46 and 78 ft, respectively. The 
continuous logging curve data from CPTOl and CPTO2 are shown as a geologic profile on 
Figure 30; this profile corresponds with GPR line #16 (Figure 23). Table 4 provides depths to 
lithologies of all of the CPT soundings. Figure 31 illustrates the geologic profile, utilizing the 
electric logging curve data from CPT03 through CPT06 along the frontage trail road. This profile 
corresponds with the transect of GPR line #4 (Figure 22). The geologic profiles provided in this 
report can only represent a generalized interpretation of the subsurface geology at this time. More 
detailed interpretation of the CFT records cannot be performed until some selected deep soil bores 
are conducted at some of the CPT holes. Additional soil bore data would facilitate detailed 
delineation of stratigraphic units by enabling the electronic responses to be calibrated with direct 
observations of the subsurface geology. 

Some of the CPT holes were terminated because the sensor tip encountered refusal 
conditions (Le., bedrock or, alternatively, very coarse unconsolidated materials). Evaluation of the 
nonintrusive geophysical survey data supports the conclusion that the observed refusal depths 
coincide with the top of bedrock. (Note that six out of the eight of the CPT holes along this 
traverse encountered refusal). An interpreted north-south geologic profile is provided as 
Figure 32a and b. The profile is an interpretation of the CPT data and portrays a generalized view 
of the stratigraphy. Numerous localized changes were recognized in the CPT data, but they cannot 
be confidently interpreted on the basis of the available subsurface geologic information. This 
diagram does illustrate that the bedrock surface noticeably declines toward the south, with 
approximately 32 ft of relief between CPT08 and CPT03. 
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Table 4. Information from Cone Penetrometer Soundings 

~~~ 

Surf ace Top of Sand Top of Till Unit Top of Clay Bottom Hole 
Elevation TOC Unit Elevation Elevation Unit Elevation Elevation 

Location (ft, MSL) ( f t )  ( f t )  ( f t )  ( f t )  

C PTO 1 859.48 853.08 848.28 nde 813.68 

CPT02 859.69 851.09 845.79 81 1.09 781.79 

CPT03 859.61 852.81 849.51 absent 806.81 

CPT04 859.44 807.1 

CPTO5 859.37 849.37 847.17 820.67 8 17.47 

CPTO6 859.49 850.19 847.19 826.09 822.39 

CPT07 859.39 850.39 847.59 826.79 824.29 

CPT08 859.92 851.62 846.72 absent 840.12 

CPTO9 860.65 852.45 849.45 81 4.65 802.95 

CPT10 858.34 849.94 847.04 809.54 784.04 

C P T l l  858.4 849.8 846.5 809.2 800.4 

CPTl2 861.82 852.52 849.62 814.32 81 1.82 

CPTl3 856.72 849.72 845.92 813.12 805.72 

CPT14 857.26 848.76 845.96 818.26 81 3.06 

CPTl5  857.72 849.32 846.42 absent 835.02 

CPT16 859.69 852.69 848.49 nde 822.59 

CPT17 848.28 850.93 848.43 81 1.63 81 0.43 

a a a 

Elevation was measured, but coordinates for this CPT hole are estimated. a 

Three additional CPT soundings were performed along a north-south transect at the 845 
east coordinate line and on a north-south transect along the 750 to 780 east coordinate line. The 
CPT soundings along the 845 east line included CPT 12 through CPT14 and ranged in depth from 
44 to 51 ft. The other transect, involving CPT15 through CpT17, ranged from 23 to 50 ft in 
depth. At CPT 15, refusal was encountered at a depth of approximately 23 ft. 



. .. 

I n t e r p r e t e d  Geologic C r o s s  S e c t i o n  
Cone Penetr-orneter D a t a  a t  R e t  i r e d  F i  I ter-bed Area 

Hor 4 zanto  I 0 I etonce (Feet  1 
0 50 . A_._ .__- . . --L.- A - __. 

CP ro1 CPT02 
RfSISlIVIlf RFSISIIVIIi 

I ;1r 120 

0 

$ 0  

i' 

-. . . . __ 

Figure 30. Correlation of CPT Electric Log Data from CPTOl and CPT02 



I 

I 

is Yi 
'

/
I

 
8
 

N
 

I 1 

0
2
 

C
' 
c
 
0
 

-
 

1 
I

1
 

i 1 
, 

0
7
+
-
 

0
0

 
cn 
0
 

-
 

-
 

L
 

0
 
I
 

n
 

= 
t 6

 

W 

R P
 

N
 

0
 

5
 

m
 
!! 



Figure 32a. Interpreted N-S Profile of CPT Borings, Left Panel 
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8 Piezometer Measurements 

Groundwater levels were measured on five occasions at the six wellpoints: September 
1995; October 9, 1995; November 8, 1995; November 22, 1995; and June 6, 1996. The 
measurements were obtained in an effort to better understand the fluctuation of groundwater in 
response to seasonal and climatic changes. The water levels were measured with an electric tape 
and reported to kO.01 ft. ANL personnel took the initial water level measurements in September 
1995, and BCLDP personnel obtained the measurements on the other events. In conjunction with 
the collection of groundwater levels, Battelle personnel also record barometric pressure and 
temperature at the time of measurements. As a result of the survey work that Woolpert performed 
on April 21, 1996, elevation control was obtained at the two Battelle surface water monitoring 
stations along Big Darby Creek. This was done so that Battelle, in the future, could measure water 
levels in the river in conjunction with the collection of groundwater measurements. 

Details of well construction are listed in Table 5. Table 6 shows the groundwater 
measurements for the six piezometers, and Figures 33a and 33b illustrate the hydrographs for 
them. In Figure 33a, WPOI, WP02, WP04, and WP06 behave similarly and have groundwater 
fluctuations between elevations 854 and 857. Figure 33b shows that WP03 and WP05 have a 
narrower range of groundwater fluctuations, 853 to 854 ft, because of the proximity to the river 
stage. Associated with the groundwater measurements at the piezometers, BCLDP personnel also 
measured the groundwater levels in 13 existing monitoring wells in the retired filter bed area on 
November 22, 1995, and June 6, 1996. Groundwater elevation data for the 13 wells are presented 
in Table 7. The 13 wells were installed by Battelle in the 1990 investigation and were indicated to 
be approximately 10 ft deep, with 2.5 ft screens at the base. BCLDP recently sounded the depths 
of the wells. Although the existing 2-in.-diameter wells were installed blind, a number of wells are 
situated close to soil bores that were continuously sampled by Battelle. Among the limitations of 
these wells, the position of the screen may not coincide with the same lithologic unit between the 
holes or be optimal for monitoring the groundwater conditions. In terms of the new piezometers, 
five were located adjacent to a CPT hole, and one was installed without an adjacent CPT hole. 
Figure 34 shows the generalized geology associated with the piezometers at the retired filter bed 
area. 

Table 5. Temporary Piezometer Locations 

Grid Coordinates Elevation (MSL, ft) Total Depth 

Top of Below Ground 
Piezometer I.D. North East Inner Casing Surface (f t )  

WP-01 765.10 749.04 863.81 12.06 
WP-02 845.23 772.43 863.17 12.85 
WP-03 819.71 839.06 859.99 9.80 
WP-04 712.13 843.06 865.36 12.84 
WP-05 505.08 661.44 863.11 12.72 
WP-06 645.28 774.07 866.69 12.84 



61 

Table 6. Groundwater Elevation Data for Six Well Points in the Battelle West 
Jefferson Retired Filter Bed Area 

~~ _ _ _ ~ ~  

Groundwater Elevation (ft) 
Reference 
Elevation 

Well (ft, MSL) 9 / 2 4 / 9 5  1019195 1 1 / 8 / 9 5  1 1  / 2 2 / 9 5  6 / 6 / 9 6  

WPOl 863.81 854.31 855.94 855.3 855.82 857.00 

WP02 863.17 854.34 856.04 855.32 855.93 857.22 

WP03 859.99 851.82 853.48 852.8 853.35 854.59 

WP04 865.36 854.27 855.85 855.22 855.72 856.96 

WP05 863.1 1 848.90 853.37 852.81 853.35 854.30 

WP06 866.69 854.26 855.74 855.12 855.59 856.84 

Table 7. Groundwater Elevation Data at the Battelle West Jefferson Retired 
Filter Bed Area 

November 22, 1995 June 6, 1996 

Reference 
Elevation Groundwater Groundwater Groundwater Groundwater 

Well (ft, MSL) Depth (ft) Elevation (ft) Depth (11) Elevation (ft) 

WPOl 863.81 7.99 855.8 6.81 857 

WP02 863.17 7.24 855.9 5.95 857.22 

WP03 859.99 6.64 853.4 5.4 854.59 

WP04 865.36 9.64 855.7 8.4 856.96 

WP05 863.1 1 9.76 853.4 8.81 854.3 

WP06 866.69 11.1 855.6 9.85 856.84 

122 864.97 8.82 856.2 7.36 857.61 

116 865.6 9.41 856.2 7.82 857.78 

118 863.64 7.65 856 5.78 857.86 

112 866.96 10.71 856.3 9.19 857.77 

863.76 7.83 855.9 6.5 857.26 101 

124 865.03 8.96 856.1 7.43 857.6 

125 865.4 9.38 856 7.81 857.59 

103 864.9 8.99 855.9 7.58 857.32 

129 866.8 10.77 856 9.31 857.49 

130 865.3 9.19 856.1 7.57 857.73 

111 868.24 11.96 856.3 10.31 857.93 

113  863.65 7.81 855.8 6.89 856.76 



62 

854 -- c 
0 
3 a w 

a57 

856 

a55 

854 

0 

-c - -/ 
d -/ 

#-r 
-2- e - + 4 

- e *  / 

9/24/1995 1 0/9/1995 1 1/6/1995 1 1/22/1995 6/6/1996 I I 

/ 
/ 

L ... I 

- - . W 0 3  

- * -WPOS 

Figure 33. Hydrographs at Battelle West Jefferson Retired Filter Bed Area 



8 

Figure 34. Interpreted Generalized Geology at Piezometer Locations t 
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Groundwater elevations from November 22, 1995, and June 6, 1996, were compiled into 
estimated potentiometric surface maps (Figures 35 and 36) for the retired filter bed area. The maps 
are based on groundwater-level measurements from the existing 2-in., PVC-cased wells in the 
fenced retired filter bed area and from six piezometers. It is recommended that a complete synoptic 
round of groundwater levels from all the BWJ monitoring wells be collected on the same day 
sometime in the future. These figures both show that an east-to-west-trending divide exists in the 
groundwater flow system that extends from the eastern side of the abandoned retired filter beds 
toward Big Darby Creek. The low-relief topographic ridge on the top of the till that is visible from 
the CPT data suggests that a groundwater divide exists (Figure 32). Because of the groundwater 
divide feature, groundwater flow at the site has northeast and southeast components, and that 
relationship did not change with a rise in water levels during the observation period. On the basis 
of the November data, the hydraulic gradient between Well 113 and WP03 is calculated to be 
0.023 ft per foot for the northeast flow direction. This was determined by dividing the head 
difference (4.45 ft) by the corresponding well separation distance (193.6 ft). Likewise, the 
hydraulic gradient in the southeast flow direction was calculated to be 0.017 ft per foot between 
Well 110 and WP05, by dividing 2.49 ft of head change by 145.45 ft of map distance. Hydraulic 
conductivity values are not known at the retired filter bed area, but the hydraulic conductivity 
averaged 4.1 ft per day from previous Battelle field measurements on similar coarse sediments 
present on the north bank of Battelle Lake (formerly Silver Creek). An estimate of horizontal 
groundwater velocity can be made by multiplying the hydraulic gradient by the hydraulic 
conductivity and dividing the product by effective porosity. A horizontal groundwater velocity or' 
0.38 feet per day was obtained by using 0.25 as the estimated effective porosity value 
([0.023 ft/foot x 4.1 ft/day]/0.25). That amounts to a groundwater velocity of about 138 ft per 
year. 

Figure 37 is an east-to-west-trending hydrogeologic profile (A-A') that illustrates the 
groundwater conditions in the vicinity of the filter bed, based on available well data. The 
configuration of the potentiometric surface is shown for the two observation periods and there was 
approximately 1 - 1.5 ft of fluctuation along the profile. 

Groundwater sampling was performed in the piezometers on two occasions, October 1995 
and June 1996. 

BCLDP Environmental Support Group personnel performed groundwater sampling at the 
six piezometers (WPO1 through WP06) on October 9, 1995, and on June 5, 1996. The purpose of 
the sampling was to screen for the possible presence of radionuclide contamination in the 
groundwater immediately east of the retired filter bed area. According to discussions with John 
Tholen of BCLDP, those sampling activities were conducted according to approved Battelle 
procedures, EM-SP-009 (Revision l) ,  and those procedures require purging of at least three well 
volumes prior to sample collection. The analytical work, involving gross alpha, gross beta, and 
gamma spectroscopy, was performed by the Battelle Laboratory facility at West Jefferson. A 
summary of the test results is provided in Appendix E. A number of duplicates were also tested 
for gross alpha and beta as a quality control measure. These analytical test results will also be 
reported in the next annual BCLDP Site Environmental Report. The data presented in Appendix E 
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shows that gross,beta levels in WP06 were 206 and 200 pCi/L. This is elevated relative to the 
other piezometers sampled on October 5, 1995. In contrast, the gross beta results for WP06 from 
the June 5, 1996, sampling were not elevated with respect to the other piezometers. 
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9 Discussion 

By characterizing the bedrock surface beneath the area and the overburden sediments, 
nonintrusive geophysical surveys conducted at BWJ have placed constraints on the hydrogeologic 
framework. Piezometers were installed at six locations to test the groundwater for radiological 
contamination. 

9.1 PI e i s t oc e n e/H o I ocene Stratigraphy and Structure 

Surveys employing EM, GPR, and CPT technologies were used to characterize any 
structures within the overburden that might be a pathway for contaminant migration and to locate 
the underground oil pipeline and any other anthropogenic structures in the geophysical survey area. 
A list of anomalies detected with the electromagnetic tools is presented in Table 8. 

Table 8. Anomalies Detected by Electromagnetic Instruments 

Coordinates 

E N EM-31 EM-34 Possible Source 

500-1 050 940-850 4 J Pipeline 

675-960 500-760 J Filter bed 

500-740 640-957 J Fence 

560-880 480-460 J J Discharge pipe and outfall 

550-480 720-620 J Buried metallic pipeline 

500-570 1070-1 060 J Buried metallic pipeline 

500 980-1 080 J Fence 

900  600 J Barbed wire 

960  940  4 Barbed wire 

71 0-820 920-1 100 J Topographic low and wet area 

620-71 0 1000-1 020 J Unknown 

805-91 5 830-745 J Unknown 

970  770  J Unknown 

980  960-1 120 J Unknown 

600 1010 J Concrete pit 

EM-31, when compared with a topographic map of a segment of the survey area, shows a 
correlation between the surface topography and the electrical character of the sediments. This 
correlation arises from the degree of saturation of the soil, with the lower areas being more 
saturated and thus, more conductive. A more detailed topographic map of the survey area is 
needed to distinguish the difference due to saturated vs. unsaturated surface topography, as well as 
subsurface sediment variation. 
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Conductivities measured with the EM-34 correlate closely with those of the EM-31 
(Figure 38). The subtle conductivity minimum detected with the EM-34 along 900E is absent 
from the EM-31 data, suggesting a deeper source for this anomaly. Differences detected within 
about 60-70 ft of the pipeline can be attributed to cultural interference. 

Three geologic units within the unconsolidated overburden material have been interpreted 
from comparison of CPT logs with existing knowledge of the geology in the area and published 
tables of CPT responses. However, without other geologic control (such as a deep borehole), the 
exact composition of each unit must be considered speculative. An alluviaVfluvial layer, probably 
consisting of silty clay to silt, is interpreted to lie near the surface. At a depth of 6-10 ft, a 
distinctive unit 2-5 f t  thick is observed in all CPT logs (Figures 30 and 31); it is probably an 
outwash layer consisting of coarser-grained sediments, probably silty sand to sand. A cohesive 
layer, consisting primarily of tills, is observed beneath the sandy layer. 

GPR profiles alone are often difficult to interpret. However, several CPT holes lie adjacent 
to profiles 2 (Figure 22) and 16 (Figure 23), providing a unique “ground-truthing” for the GPR 
observations. Note that both GPR profiles suggest the presence of a reflective geologic unit within 
the unconsolidated overburden at depth. However, the unit’s upper and lower boundaries are not 
always well-defined and may be gradational in places. The bottom of this contact is more difficult 
to pick out on both GPR profiles and CPT electric logs. Both techniques may be mapping the 
same geologic unit; the lower boundary of this unit is distinct near the southern end of GPR 
profile 16 (Figure 22) and at 10 ft below the ground surface on the electric log from CPT-03 to 
CPT-04 and CPT-05 (Figure 30). If the GPR anomalies correlate with the outwash layer defined 
from CPT observations, then a relatively high two-way travel time of 12 ns/ft is needed, 
suggesting a material of very high porosity. 

Although distinct channels were not detected by means of geophysical observations, the 
outwash deposit, consisting of a thin silty sand to sand layer observed at depths of less than 12 f t ,  
represents a significant pathway for contaminant migration at Battelle West Jefferson. 

The location of the buried oil pipeline is defined by anomalies in the EM-3 I ,  EM-34, and 
magnetic gradiometer observations. Failure to detect the oil pipeline as a GPR anomaly suggests 
that the pipe diameter is small and/or that the pipe is deeply buried. Two other lineaments (pipes) 
were detected as EM-3 1 anomalies in the western half of the survey area, between (720N, 550E) 
and (480N, 620E) and between (1070N, 500E) and (1060N, 570E). 

Other anthropogenic structures are detected within the fenced filter bed area. GPR transects 
depict at least two EW-trending buried pipes adjacent to the retired filter beds. Since interference 
from surface metals within the fenced area prevents the electromagnetic methods (EM-31 and 
EM-34) from detecting these pipes, the lateral extent of these pipes is unknown; they were not 
detected by any geophysical technique outside of the fenced area. Inside this area, GPR reflections 
from the former filter beds are observed. Other GPR reflections at greater depths may originate 
from fill material or geologic sources. 
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9.2 Bedrock Topography 

Measured resistivities for the overburden and bedrock are consistent with previously 
published values. Overburden resistivities ranged from 16 to 70 ohm-m with layer thicknesses 
from 30 to 180 ft. Resistivities measured from CPT 103s are comparable, ranging from 18 to 
80 ohm-m in the upper 78 ft of overburden. The resistivity of the bedrock showed the greatest 
variation, ranging from approximately 95 to greater than 500 ohm-m. Norris and Spicer (1958) 
also noted variations in the bedrock resistivity values and determined that the bedrock resistivity 
within preglacial valleys will be lower that than observed in bedrock uplands. 

Is it of concern that the bedrock surface could be misidentified because the lower limit of 
the bedrock resistivity (100 ohm-m) is within the range of resistivities observed for till and gravel 
deposits (22 to 600 ohm-m; see Norris and Spicer 1958). Comparison between the bedrock 
elevations determined from the refraction and resistivity data is required to verify that observed 
changes in resistivity (from 16 to 70 ohm-m to greater than 100 ohm-m) correspond to the 
overburden bedrock interface. In Figures 25 and 27, the depths obtained from the resistivity 
inversion are overlain on the velocity-depth cross sections for refraction Lines 1 and 6. Each 
resistivity depth point is indicated on the cross section by a solid circle and station number label. 
For Line 1, four of the resistivity depths plot within 15 ft of the seismic refraction bedrock surface. 
Agreement between the two depth estimates varies between about 15 ft at the northern end of 
Line 6 to about 25-30 ft at the southern end. 

Depths to bedrock obtained by CPT observations provide ground truth for seismic 
refraction modeling along Line 4. Bedrock depths of six of the CPT holes (3-7, 9) plot on the 
bedrock surface determined from seismic refraction modeling (Figure 26). At CPT holes #3 and 
#4, the differences in bedrock elevations are slightly larger because of high gradients in the 
bedrock surface at this location. 

A bedrock topography map constructed from elevations obtained from seismic refraction 
modeling and CPT holes is shown in Figure 39. Bedrock elevations obtained from seismic 
refraction Line 1 were excluded from this figure because of the possible bias introduced from the 
anthropogenic structures associated with the dam. The seismic profiles are plotted as heavy lines. 
Within the survey area, the bedrock surface slopes to the southwest, changing in elevation from 
approximately 840 ft in the NE comer to 730 ft near the southern boundary of the geophysical 
survey area. The configuration of the bedrock surface beneath the dam was not resolvable with the 
data collected. 
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10 Conclusions and Recommendations 

The geophysical investigation yielded an improved understanding of the geology of the 
filter bed area and of the floodplain of the Big Darby Creek. The study established that the 
preferred groundwater pathway is associated with a laterally extensive, silty-sand to sand deposit 
that is less than 12 ft deep in the floodplain area. Resistivity and seismic refraction data provide a 
framework to improve understanding of the geology of the till deposits and the bedrock surface in 
the area of the floodplain. The intrusive CPT technology is particularly useful for comparing 
continuous logging data with surface geophysical data and in establishing correlations among the 
unconsolidated geologic materials. 

The following recommendations are made with respect to geophysical surveys: 

1. Conduct a geophysical survey involving resistivity and seismic refraction 
profiles and soundings to determine the depth of bedrock and suspected buried 
valley underlying the JNBattelle Lake area, as well as on the south shore of 
BatteUe Lake. T h s  information will help in understanding the geological 
framework of the BatteUe site and the distribution of granular and more 
transmissive layers as potential pathways. 

2. Conduct natural gamma logging on the existing groundwater monitoring wells. 
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W J E l A  

Resistivity Thickness 
L #  ( n - m )  (meters) 
1 25.6 1.1 
2 49.4 2.5 
3 8 . 4  2.3 
4 132.7 58.4 
5 500 .0 '  

' Indicates Fixed Parameter 

WJEP 

Resistivity Thickness 
L #  ( n - m )  (meters) 
1 23.1 5 .7  
2 54.8 24.4 
3 64.1 2.1 
4 500.0 '  

Indicates Fixed Parameter 

W J E 3  

Resistivity Thickness 
L #  ( a - m )  (meters) 
1 25.7 0.3 
2 21.4 1.7 
3 27.1 ' 8.1 
4 59.6 23.2 
5 500 .0 '  

Indicates Fixed Parameter 
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W J E 4  

Resistivity Thickness 
L# ( R - m l  (meters) 
1 31.3 0.3 
2 20.1 1.8 
3 29.0 12.4 
4 46.9 15.3 
5 500  . O w  

Indicates Fixed Parameter 

WJES 

Resistivity Thickness 
L #  ( n - m )  (meters) 
1 37.7 0.6 
2 12.9 0 .4  
3 28.2 6.6 
4 39.0 29.3 
5 500.0'  

Indicates Fixed Parameter 

WJD1 

Resistivity Thickness 
L #  ( n - m )  (meters) 
1 16.6 2 . 7  
2 26.8 7.7 
3 94.2 49 .2  
4 500 .0 '  

Indicates Fixed Parameter 



W J D P  

Resistivity Thickness 
L# (S2-m) (meters) 
1 4.6 1.7 
2 0.1 0.0 
3 21.5 

All parameters are free 

WJD3 

Resistivity Thickness 
L #  ( n - m )  (meters) 
1 16.4 0.5 
2 141.9 0.2 
3 26.7 19.5 
4 180.0 108.6 
5 500.0'  

Indicates Fixed Parameter 

W J D 4  

Resistivity Thickness 
L #  (Q-m)  (meters) 
1 29.7 1.3 
2 38.8 8.3 
3 6.9 5.0 
4 500.0'  

' Indicates Fixed Parameter 
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WJDSA 

Resistivity Thickness 
L# (Q-m)  (meters) 
1 235.4 0.2 
2 35.5 23.8 
3 11.3 8 .5  
4 500.0'  

' Indicates Fixed Parameter 

WJD6 

Resistivity Thickness 
L#  (Cf-m) (meters 1 
1 46984.7 0.1 
2 30.1 32.6 
3 183.6 179.7 
4 500.0' 

Indicates Fixed Parameter 

W J D 7  

~~ ~ 

Resistivity Thickness 
L #  (S2-m) (meters) 
1 83.5 0.5  
2 6.2 0.2 
3 24.9 12.4 
4 41.2 31.4 

' Indicates Fixed Parameter 
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W J C 1 0  

Resistivity Thickness 
L #  (S2-m) (meters) 
1 11.0 0 .8  
2 24.1 4 . 9  
3 35.0 2 0 . 4  

~~~ 

' Indicates Fixed Parameter 

WJC1100 

Resistivity Thickness 
L#  ( a - m )  (meters) 
1 13.7 1.3 
2 24.1 15.0 
3 194.3 94.9 
4 500.0' 

Indicates Fixed Parameter 

W J C l 2 0 0  

Resistivity Thickness 
L #  ( n - m )  (meters) 
1 21 97.3 0.1 
2 22.0 2.6 
3 27.1 18.4 
4 240.1 235.7  
5 500.0 '  

Indicates Fixed Parameter 
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W J C 1 3 0 0  

Resistivity Thickness 
L *  ( n - m )  (meters) 
1 3.7 0.0 
2 16.6 2 .8  
3 27.8 23.1 
4 2128.9 19.0 
5 500 .0 '  

Indicates Fixed Parameter 

WJC1400 

Resistivity Thickness 
L #  ( n - m )  (meters) 
1 14.5 0.6 
2 23.3 10.3 
3 6.0 2.6 
4 500.0' 

Indicates Fixed Parameter 

WJC1500 

Resistivity Thickness 
L# ( n - m )  (meters) 
1 47.5 0.2 
2 18.1 4.2 
3 28.3 21 .7  
4 500 .0 '  

~~ 

' Indicates Fixed Parameter 
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WJNDO 

Resistivity Thickness 
L #  (Q-m)  (meters) 
1 25.3 0.9 
2 41 5.9 0.9 
3 28.2 41 .4  
4 500.0 '  

Indicates Fixed Parameter 

WJNDBO 

Resistivity Thickness 
L #  (a -m)  (meters) 
1 113.0 0.2 
2 24.8 3.0 
3 66.8 10.2 
4 10.2 10.8 
5 500.0'  

Indicates Fixed Parameter 

W JEFF 

Resistivity Thickness 
L# ( a - m )  (meters) 
1 15.8 3.8 
2 74.5 38.7 
3 500.0 '  

indicates Fixed Parameter 
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APPENDIX B: 

COORDINATES OF GROUND-PENETRATING-RADAR 
PROFILES AT BAlTELLE WEST JEFFERSON 



100 



101 

West Jefferson Filter Bed 
Ground-Penetrating Radar Profile Line Coordinates 

Profile It  

Start Coordinates 

North 
1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
1 1  
12 
1 3  
1 4  
1 5  
1 6  
17 
18  
1 9  
2 0  

East 
620 
8 70 
680 
660 
712 
743 
760 
790 
840 
840 
840 
960 
880 
880 
880 
660 
845 
900 
890 
840 
940 

480 
50 0 
700 
700 
670 
787 

1040 
740 
500 
560 
890 
850 

1100 
900 
810 
500 
450 
695 
695 
700 

End Coordinates 

North 

480 
1340 
900 
900 
787 
947 
740 
500 
560 
890 

1100 
787 
900 
700 
81 0 
500 
51 0 
705 
760 
800 

1340 

East 
900 
900 
680 
660 
743 
660 
790 
790 
840 
840 
840 
743 
880 
880 
960 
740 
860 
830 
900 
950 
890 
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APPENDIX C: 

CPT SOUNDINGS 
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Objectives and Background 

The purpose of hydraulic monitoring at the Battelle West Jefferson North Site was to characterize 
the groundwater system in vicinity of buildings JN-1, JN-2, and JN-3 to aid in decontamination 
and deconstruction of these buildings. At the site, the water table has risen above the buildings’ 
foundation. Test borings in the foundation of building JN-3 were pressurized, indicating that 
water may flood the building during excavation. While pictures taken during construction of the 
buildings indicate that conditions were dry during building construction, damming of a stream 
adjacent to the site appears to have increased groundwater levels in the area. This report outlines 
hydraulic measurements taken to determine the nature of the shallow groundwater flow system at 
the North Site and provides information to aid in development of a dewatering demolition of 
building JN-3. 

Geology and hydrogeology of the West Jefferson North Site were characterized by Beard and 
Gupta (1990), and this work forms the basis of most of the background information. The shallow 
geology of the site is dominated by glacial till deposits which change from brown to gray with 
depth. The till consists of a mixture of clay, silt, sand, gravel and cobles of glacial origin. Sand 
and gravel channel deposits of limited extent were also observed. Fill is also present at some 
excavated areas. Limestone bedrock is found at 40 to 160 ft  below the ground surface at the site. 
Surface water controls are the dammed Battelle Lake and the Big Darby Creek. Groundwater 
levels are generally 6 to 10 ft below ground surface and indicate flow toward Battelle Lake in 
southwestern portions of the site and flow toward the Big Darby in northeastern portions of the 
site (Figure 1). Slug tests in wells at the site suggest permeability of less than 1 ft/day as 
expected for till materials. 

Piezometer Network Installation 

A network of monitoring wells exists at the North Site for monitoring groundwater at the site. To 
aid in understanding the hydrology at the site, six additional piezometers were installed. A 
piezometer is a device used to measure water levels and perform hydraulic tests. The piezometers 
consisted of a 1 inch diameter, 3 ft long, galvanized steel drivepoint screen with additional 
sections of galvanized steel pipe. Locations were cleared for utilities before installation. The 
piezometers were installed by a direct push method with a tractor mounted Geoprobe soil probing 
machine. The piezometers were installed by preprobing the hole with a dummy tip, then pushing 
the well. The screen on well PZ-6 was damaged during initial push, so a replacement had to be 
ordered and reinstalled. Otherwise, no impediments were encountered. A bentonite seal and 
well monument were added to protect the devices at the surface. 

The location of the piezometers is shown in Figure 1. The locations were chosen to supplement 
the existing wells and allow for a more detailed understanding of water levels near the buildings. 
As the building area may have been backfilled after construction, the piezometers were installed 
close to the building to determine effects of the fill on conditions near the building. The 
piezometers were screened at a depth of approximately 22 ft below ground surface to obtain 
information on the hydrology of the zone of interest. Well stickups were capped with an 
expanding plug. Protective well monuments were driven over the stickups to offer additional 
protection. The piezometers were installed by a tractor mounted GeoProbe, eliminating the 
production of any investigative derived waste. The piezometers were surveyed for casing 
elevation on November 12 by Patridge Surveyors. Table 1 summarizes piezometer details. 



Table 1. Piezometer and Well Details. 

Well 
Pz- 1 

Instay;? 1 TOP of Casing I 
(ft msl) De th (ft) 

10/04/2001 912.20. 22.00 
PZ-2 
PZ-3 
Pz-4 
Pz-5 
PZ-6 
150 
155 

10/04/200 1 912.10 22.00 
10/04/2001 91 1.60 22.00 
10/04/2001 912.20 22.00 
10/04/2OO 1 91 1.60 22.00 
10/08/200 1 908.60 22.00 

(1989) 894.46 10.0 
(1989) 989.46 14.5 

Water Level Monitoring 

Water level monitoring and continuous water level monitoring was performed to track 
water level fluctuations and understand groundwater flow directions at the site. Monthly 
water level surveys were performed from early October 2001 to August 2002. Water 
levels were measured with a water level tape from top of casing. During initial surveys 
less than two weeks after installation, some of the new piezometers were found to be dry. 
However after about three weeks (during the first comprehensive survey on October 26), 
water levels had recovered within the piezometers, indicating that the piezometers were 
slowly recharging. This variably nature of recharge suggests that piezometers are 
screened in different material. Some of the wells may be screened in the glacial till while 
others are screened in the fill material surrounding the building. 

Table 2 summarizes the water levels monitoring events. Figure 2 shows maps of the 
water levels from winter and summer. Monthly water level maps are included in 
Appendix A. Examination of the water levels indicates water levels ranging from 890 to 
906 fi msl. Near JN-3, PZ-1 and PZ-2, water levels were somewhat lower. A radial 
pattern toward Battelle Lake was evident. Water levels were high in buildings area and 
decreased toward Battelle Lake. Based on these map, it appears that the water levels in 
most of the wells have reached an equilibrium by December, 2001. Levels in the shallow 
wells are higher than the deepest well at the site, well 300 which is screened at 35.5 ft. 
This indicates a downward gradient. Similar pattern was observed through the year of 
monitoring with only minor seasonal fluctuations of generally less than 5 ft (Figure 3). 

Figure 4 shows a cross section from Battelle lake through the area around JN-3. Water levels 
slope from JN-3 to Battelle Lake. Assuming that an excavation of 15 ft is need for JN-3 and a 

Battelle 1 Hydraulic Monitoring 
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ground surface elevation of 9 1 1 ft near JN-3, the excavation will have to proceed to a depth of 
896 ft. Water levels around JN-3 are about 6-8 ft above this level at approximately 902-904 ft. 
However, the sediments around the building are relatively low permeability glacial tills, which do 
not readily contribute water. 

Continuous Water Level Monitoring 

Continuous water level logging was performed in wells 506 and 206 from 10/10/01 to 11/16/01. 
This information was tracked to determine how water levels fluctuate seasonally and with 
precipitation at the site. Water levels were monitored with a Troll pressure transducer data 
collection device. These probes were temporarily installed in the wells, and data was downloaded 
to a laptop computer. The Trolls were removed to facilitate groundwater monitoring. 

Figure 5 shows water levels in the two wells. As shown, water levels in 206 decreased 1.8 ft over 
the period. Levels in 506 showed more fluctuations over time. The wells correspond, suggesting 
that they are both responding to precipitation events. Well 506 is screened 14.4 to 19.5 ft below 
the surface, while 506 is screened 6 to 11 fi below the surface. As would be expected, water level 
changes in the deeper well are less than the shallower well. Overall, the continuous water level 
monitoring indicates that both wells respond to precipitation events. Water level patterns indicate 
a propagating recharge wave. 

Conclusions 

0 

Six piezometers were installed near buildings JN- 1, JN-2, JN-3, and JN-4. 
Water levels were surveyed monthly for one year. 
Water levels recharged slowly in the piezometers, taking several weeks to fil l  in the 
devices. 
A radial pattern with water levels decreasing towards Battelle Lake was apparent in the 
water level surveys. 
A downward gradient was measured between shallow wells and the deeper well at the 
site. 
Continuous water level monitoring showed the wells respond to precipitation events and 
a downward gradient was evident. 
Water levels near JN-3 were at elevations of 902-904 ft, some 6-8 ft above the 896 ft 
bottom foundation of JN-3. 
Recharge to the shallow aquifer occurs from precipitation. 

Surficial sediments appear to form a marginal aquifer. The aquifer is recharged by precipitation 
forming a higher water table around the West Jefferson North buildings. Water levels slope 
toward Battelle Lake and portions of the site at lower elevations. Some groundwater may be 
present in artificial fill around the buildings within the low permeability clay till. In general, it 
does not appear that large quantities of groundwater are present in the surticial sediments; 
although, deeper geology was not investigated in this report. 

Battelle 2 Hydraulic Monitoring 
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Table 2. Water Level Survey Summary (ft msl) 

~ ~~ 

155 NA - NA 895.02 894.37 893.57 893.68 895.37 892.9 892.67 892.67 894.60 891.22 
206 NA 901.30 892.63 898.97 901.12 901.70 902.11 902.54 902.99 902.72 900.53 901.85 
300 NA 891.22 888.85 890.10 890.62 890.13 890.09 890.1 890.68 890.87 889.88 890.42 
506 NA 902.60 902.19 903.51 902.60 903.33 904.56 902.78 902.84 902.90 903.69 902.1 1 

I601 07.69-47 I 907.66 I 908.07 1905.72 
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Figure 1. Water Table Surface Map (5/3/90) and Installed Piezometers for JN Facilities. 
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Water Levels- West Jefferson North Site: 4/25/02 

Water Levels- West Jefferson North Site: 8/30/02 

Figure 2. Water Levels from the April and August Surveying Events. 
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Water Level Cross Section Through West Jefferson North Site: 7/24/02 
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APPENDIX A 

WATER LEVEL SURVEY M A P S  AND CROSS SECTIONS 



Water Levels- West Jefferson North Site: 10/26/01 
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Water Levels- West Jefferson North Site: 11/30/01 

Water Level Cross Section Through West Jefferson North Site: 11/30/01 
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Water Levels- West Jefferson North Site: 12/24/01 
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Battelle A-3 Hydraulic Monitoring 



Water Level Cross Section Through West Jefferson North Site: 1/24/02 
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Battelle A 4  Hydraulic Monitoring 



Water Levels- West Jefferson North Site: 2/22/01 

906.2 Water Level 

- CrossSedion 

- / - -  

(216- ,--- 

Water Level Cross Section Through West Jefferson North Site: 2/22/02 
920 -A! A 

91 0 
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PJI bcatlons Appordmate 
Vertical Exaggeration= 13 3 880 

Battelle A-5 
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. 080 

Hydraulic Monitoring 



Water Levels- West Jefferson North Site: 3/26/01 
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Battelle A-6 Hydraulic Monitoring 



Water Levels- West Jefferson North Site: 4/25/02 

Water Level Cross Section Through West Jefferson North Site: 4/25/02 I 
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Battelle A-7 Hydraulic Monitoring 



Water Levels- West Jefferson North Site: 5/24/02 
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Battelle A-8 

920 

910 
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890 

880 

Hydraulic Monitoring 



Water Levels- West Jefferson North Site: 6/13/02 

Water Level Cross Section Through West Jefferson North Site: 6/13/02 
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Battelle A-9 Hydraulic Monitoring 



Water Levels- West Jefferson North Site: 7/24/02 
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Battelle A-10 Hydraulic Monitoring 



Water Levels- West Jefferson North Site: 8/30/02 

e 
306.2 Water Level 
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Water Level Cross Section Through West Jefferson North Site: 8/30/02 
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A-1 1 Hydraulic Monitoring 



*Project # "Submitted BylDate: KT *Needed By: 

lJ.?Y 4 - J  (1, 7Wc.n ( 7 -  7hllOl - U T  &g/ 
Soil Sediment Water Filter 'Smear Other (Specify) *Type of 

Sample 0 8 0 0 
R a w 3  

"Sample Origin s( Description: 

Special R e q u e s t l S u b m i t t ; r ' C o d e ~ V ~ P S :  ' / A  

*Return To/hL:iil Stop: 

/&/cd cl-7- 2 
*Surnber ofS:imples: 

' Collcc tio n D :I t e (  5 ) :  

P 
!m 

Other (SpeciFy Belobv) 

Ed Plutonium Isotope 
$1 Uranium Isotope 
0 Thorium Isotope 

Strontium 90 
Cl Actinide Screen 

*Sample Disposition: 
C4 Return to Submitter 
0 
0 Archive** 

Dispose (The Lab will not be responsible for disposal of chemicals) 

#PRIORITY (Manager's Approval) 

System: 2 

Disk: 2 12 
Corn rnents: 1 

cL3 Completion Date: s c/o * o/ 

C H A I N - O F - C U S T O D Y  R E C O R D  

The wmple(s) named below have been evaluated to procedure TR-OP-001 for tnnsponation in commerce over public roads Check applicable box below 
0 The matcnals x e  regulated by DOT Contact Site Shipping Officer 
0 The matenals are ewnpted from regdation  SI^ below and transpon matenals in accordance wlrh procedure TR-OP-00 I 
0 N/A - matenals not going on public roadway 

Date Evaluator's Signature 

# R q u i r a  Building Mannagets or Health Physics S~pervlsors approval for pnonry samples only Contact Labontow M m a c e r  m o r  lo submlctinq ' 
** Requires Laboratory Manager's and DcpanmentlBuild~ng Manager's approval 

Mandatory enmes for acceptance of samples 

/ 7 99t ds ) Pg. __ of - DDO-017. Rev I 4  



SA; JUL 1 4 ,  2 c z 1  
GGUP i GiiOSS A I B  CO?lkT OF THE SOL 6 IN301 RESIDLES OF n'J SUPP WELLS - 1ST hALF 2001. 

,? t 'S i  bvC 
UbTL-1 

BETA CLOCK 
C% HR:HI(:SEC 

SAMPLE TIHE ALPHA BETA 
SN CODE iMiN. I COUNTS COUNTS 

10 WATlEW 
1 1  WATlEW 
12 YATlEW 
13 WATIEU 
14 YAT/EW 
15 WATlEW 
15 UATlEW 
11 WATIFff 

19 WATIEW 
20 WATltW 
21 WAT/EY 
22 W A T l i 3  
23 V A T I N  
24 W A i l E W  
25 WATIEW 
26 U A T l i I  
2 1 YAT I Ed 

ia UATIEU 

45.00 5 11 
45.0O 9 126 
45.00 12 63 
45-00  10 133 
45,ilC 455 234 
45 50 23 156 
45.  N 25 2023 
45.00 21 163 

65.00 19 176 
45 IC0 2a 93 
4 5 . R  ii 54 
45.00 1076 4 9 i  
45. 00 26 146 
45.00 :a 2012 
!5 I :o 2 2  154 
45 .CG 10 56 
45.00 13 137 

45,OO 16 a3 

ALPHA 
CPM 

0.11 
0.20 
0.26 
0.22 

; o , t ;  
5.51 
0.55 
0.46 
3.35 
0.42 
0,62 
0,37 
23.31 
0.44 
0.35 
0.4d 
0.22 
0,23 

1.57 

1.40 

5.20 
3.46 
44,95 
3,62 

3.31 
2 -20 
3.42 
11.04 
3,24 
46.04 
3,42 
i .24 
3.04 

?.a0 

3.08 

I .a4 

22:2a:oa 
23:13:30 
23:58:51 
00:4d:12 
G1:23:33 
02: 1 4 5  
03 : 00: 15 
03: 45: 36 

05: 16: 19 
06:01:41 
06:47:02 
07: 32 : 23 
0d:17:45 
09 :G3:G6 
$9: 4d: 2 i 
i 0: 33:49 
1i:lg:liI 

04:30:5a 
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. . Putting Technology To Work 

Sample Preparation Record Sheet 

I 

I 

Comments Tare Plus S a b l e  Sample Weight/ 
Weight Volume & 

I 7 

967?,9 I 67.7 I 

7 3 3  /,o 
I I 

?4t I 6 I 

b .  

Pg. L of .2L 9/00(dt) DDO-02 1, Rev. 4 



. . . Putting Technology To Wori TENNELEC LB5100 SAMPLE/HOLDER GUIDE 

Date: 7- 13- 0 I 
System No.: 2 Backpround (cpm) Efficiencv IDercent) 

Operator: WELCH RL NO.: ROl- ' i /8  7->AOl-?,V 

Disk No: 212 a: 5 :  01 I 2  py: $% I* 0% a: 2 3 , \ g  py: 43.13 

File Name: dol - Lil h ? ,  DAT 5' 6825 P 2.53 



aBattelle 
. . . Putting Technology To W r k  

R A D I O A N A L Y T I C A L  L A B O R A T O R Y  A N A L Y T I C A L  REQUEST 

*Return To/\[;iil Stop: 

Other (Specify Below) 
B bInaSpectrometry 
Ed ”- Plutoniu 
El Uranium Isotope 
0 Thorium Isotope 
@ Strontium 90 
0 Actinide Screen 

*Sample Disposition: 
a Return to Submitter 
0 
0 Archive** 

Dispose (The Lab will not be responsible for disposal ofchemicals) - 
#PRIORITY (Manager’s Approval) 

F O P  L A B  U S E  O N L Y  

Received By: - L-aS-OI 15’51) 

L -  2 7 - 0  ( Completion Date: 

C H A I N - O F - C U S T O D Y  R E C O R D  

The sample(s) named below have &en evaluated to procedure TR-OP-001 for transportation in commerce over public roads Check applicable box below 
0 The matenals are regulated by W T  Contact Site Shipping Officer 
0 The matenals are exempted from regulation Sign below and transport matenals in accordance wlth procedure TR-OP-00 I 
0 N/A - matenals not going on public roadway 

Relinquished: 

Relinquished: 
Date u Evaluator’s Signature 

Received By: / <&*isposedArchived: Eugene H. Sands L--L% o 

,+4 Requires Building Manager‘s or Healrh Physics Supervisor‘s approval for pnonty samples only Contact Laboratow Manaeer m o r  to submittine 
’ Mandatory entnes for acceptance of samples 
** Rqulres Laboratory Manager’s and DepanmentlBuilding Manager‘s approval 

DDO-027. Rev  I4 7.99(dS) 



Radioanalytical Laboratory 
Gamma Sample Information Sheet , 

/ 
22 

23 

24 



Sample ID : R01-9187 
Page : 1 

Acquisition date : 26-JUN-2001 10:57:28 

Battelle Radioanalytical Laboratory Report 

Configuration : DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R019187 - GAMMAl - 15LQMARMG-2888.C 
Report Generated : 27-JUN-2001 03:42:36.04 

Lab Number : R01-9187 
Description : W.J.SUPPLY WELL 1ST HALF 2001 NO.JN-W 

Deposition date : 
Sample date : 20-JUN-2001 11:15:00 Acquisition date : 26-JUN-2001 10:57:28 
Sample quantity : 1.72500E+03 ML Critical level : Yes 
Sample type : WATER 

Detector name : GAMMAl Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 1 6 : 4 5 : 0 0 . 0 0  Elapsed real time: 0 16:45:03.82 0.0% 
Pk start channel : 100 Pk end channel : 4000 

Bkg Filename : DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG0106011 - GAMMAl - 2744.CNF;l 
Nuclide library : DKAO:[GAMMA.SCUSR.LIB]ENVIRO - LIQUID.NLB; 
ASF Filename : ENVIRONMENTAL LIQUID 

Brief Report 

Sensitivity : 7.00000 Gaussian : 7.00000 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
c o r  = to MDA 

6.- Reviewed by: Eugene H. Sands 



Combined Activity-MDA Report 
Sample ID : R01-9187 

Page : 2 
Acquisition date : 26-JUN-2001 10:57:28 

- - - -  Non-Identified Nuclides - - - -  

Key - Line 
. Activity K . L .  Act error MDA MDA error Act /MDA 

Nuclide (uCi/ML) Ided (uCi /ML) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

1.1893-09 
1.0423-09 
-1.8653-10 
4.0673-12 
2.114E-09 
-1.5263-10 
-9.9333-09 
-2.604E-09 
-4.762E-09 

1.163E-D9 
3.257E-09 
1.2743-09 
1.3173-09 
2 -9993-09 
2.1243-09 
3.8873-08 
1.114E-08 
3.4383-09 

2.1483-09 . 
5.447E-09 
1.888E-09 
2.2523-09 
4.9183-09 
3.4263-09 
4.027E-08 
3.3033-09 
5.5523-09 

O.OOOE+OO 
O.OOOE+OO 
0.000Et-00 
0.000Et-00 
O.OOOE+OO 
0 .  OOOEcOO 
0 .  OOOEcOO 
0 .  OOOEcOO 
O.OOOE+OO 

0.554 
0.191 
-0.099 
0.002 
0.430 
-0.045 
-0.247 
-0.788 
-0.858 



Sample ID : R01-9188 
Page : 1 

Acquisition date : 26-JUN-2001 10:58:52 

Battelle Radioanalytical Laboratory Report 

Configuration : DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R019188-GAMMA2 - 15LQMARMG-2889.C 
Report Generated : 27-JUN-2001 03:44:09.42 

Lab Number : RO1-9&J3& 
Description : W.J.SUPPLY WELL 1ST HALF 2001 NO.JM-W 

Deposition date : 
Sample date : 20-JUN-2001 09:20:00 Acquisition date : 26-JUN-2001 10:58:52 
Sample quantity : 1.725003+03 ML Critical level : Yes 
Sample type : WATER 

Detector name : GAMMA2 Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 16:45:00.00 Elapsed real time: 0 16:45:15.21 0.0% 
Pk start channel : 100 Pk end channel : 4000 

Bkg Filename : DKAO: [GAMMA.SCUSR.ARCHIVE]BKG BACKGROUND-GAMMA2-15LQMARMG - 118 
Nuclide library : DKAO:[GAMMA.SCUSR.LIB]ENVIRO-cIQUID.NLB; 
ASF Filename : ENVIRONMENTAL LIQUID 

Sensitivity : 7.00000 Gaussian : 7.00000 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
< o r  = to MDA 

6RETCHEH FARNUNG 
4 + l  



Combined Activity-MDA Report 
Sample ID : R01-9188 

Page : 2 
Acquisition date : 26-JUN-2001 10:58:52 

- - - -  Non-Identified Nuclides - - - -  

Key-Line 
Activity K.L. Act error  MDA MDA error Act /MDA 

Nuclide (uCi/ML) Ided (uCi /ML) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

6.0483-10 
-2.7163-10 
2.114E-10 
-1.5953-10 
-1.9243-09 
-1.4953-09 
2.1313-08 
-7.2363-09 
1.3743-09 

9.4613-10 . 1.6193-09 
2.5513-09 4.3833-09 
1.0083-09 1.4913-09 
9.9443-10 1.6653-09 
3.4373-09 4.2403-09 
2.4193-09 2.9773-09 
3.781E-08 3.4803-08 
1.090E-08 2.8283-09 
4.2223-09 4.8533-09 

O.OOOE+OO 
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
O.OOOE+OO 
O f O O O E + O O  

0.374 
-0.062 
0.142 
-0.096 
-0.454 
-0.502 
0.612 
-2.559 
0.283 



Sample ID : R01-9189 

Conf iguratiqn 
Report Generated : 

Lab Number 
Description 

Deposition date : 
Sample date 
Sample quantity : 
Sample type 

Detector name 
Serial Number 
Elapsed live time: 
Pk start channel : 
Sensitivity 
Bkg Filename 
Nuclide library : 
ASF Filename 

Page : 1 
Acquisition date : 26-JUN-2001 11:00:18 

Battelle Radioanalytical Laboratory Report 

DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R019189 - GAMMA3 - 15LQMARMG-2890.C 
27-JUN-2001 03:45:46.22 

R01-9189 
W.J.SUPPLY WELL 1ST HALF 2001 NO.JS-W 

,I* 

20-JUN-2001 1O:OO:OO Acquisition date : 26-JUN-2001 11:00:18 
1.725003+03 ML Critical level : Yes 
WATER 

GAMMA3 Detector geometry: 1.SLQMAR M/G 

0 1 6 : 4 5 : 0 0 . 0 0  Elapsed real time: 0 16:45:03.57 0.0% 
100 Pk end channel : 4000 
7.00000 Gaussian : 7.00000 
DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG0106013-GAMMA3 - 2746.CNF;l 
DKAO:[GAMMA.SCUSR.LIB]ENVIRO - zIQUID.NLB; 
ENVIRONMENTAL LIQUID 

Critical level : Yes 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  
All nuclides reported 

(or = to MDA 

z&/ L - ' L  Analyzed by : Eugene H. Sands 

GRETCHEN F A R N U N c 4 ,   io ~ 



Combined Activity-MDA Report 
Sample ID : R01-9189 

- - - -  Non-Identified Nuclides - - - -  

Nuclide 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

Key - Line 
Activity K.L. Act error 
(uCi/ML) Ided 

5.5393-10 
-1.116E-09 
2.017E-10 
-2.006E-10 
5.819E-10 
2.9353-10 
-1.1543-08 
-4.4413-09 
-2.2223-09 

1.204E-'D9 
3.117E-09 
1.2263-09 
1.178E-09 
2.6213-09 
1.8393-09 
4.1793-08 
1.121E-08 
3.0633-09 

Page : 2 
Acquisition date : 26-JUN-2001 11:00:18 

MDA 
(UCi/ML) 

2.125E-09 
5.0983-09 
1.8443-09 
2.001E-09 
4.3273-09 
3.030E-09 
4.045E-08 
3.0823-09 
5.106E-09 

MDA e r ro r  Act/MDA 

0.261 
-0.219 
0.109 
-0.100 
0.134 
0.097 
-0.285 
-1.441 
-0.435 



a Baltelle 

'Type of 
S a m p l e  

. . . Potting Technology To Work 

u o t m  3 
Soil S e d i m e n t  W a t e r  Fi l ter  O t h e r  (Specify) * .Uumber ofSxrnples: 
0 0 81 0 I3 U 

'Sample Or ig in  Sr Descript ion:  *Collection D;ite(s): 

Qb\" MClI 5 \.& \-t 7001 I 6 h / n  
Special  Reques t ISubmi t t e r  Codef iVUHPS:  f r  

c - 
*Type of Analysis: I \ 

Ed Gross Alpha Beta Other (Specify Below) 
B Gamma Spectrometry 
E3 Plutonium Isotope 
$I Uranium Isotope 
0 Thorium Isotope 
Pp Strontium90 4 
0 Actinide Screen 

*Sample Disposition: 
a Return to Submitter 

Dispose ( n e  Lab will not be responsible for disposal of chemicals) 
0 Archive** 

#PRIORITY (Manager's Approval) 

F O R  L A B  USE O N L Y  

Received By: -ds.Ol I s m  

CHAIN-OF-CUSTODY RECORD 

The sample(s) named below have been evaluated to p r w e d m  TR-Op-001 for cmsponation in  commerce over public roads Check applicable box below 
0 The matenals are regulated by DOT Contact Site Shipping Officer 
0 The mafenals are exempted from replation Sign below and transp01-1 matenals in accordance wrth procedure TR-OP-UOI 
0 NIA - rnalenals not going on public roadway 

Evaluator's Signature 

- Relinquished: 

-b.XQl \$30 Relinquished: Dare : 
Received By: e i s p o s e d i l r c h i v e d :  8-20-0 f 

i# Requirts Building Mylaget's or Health physics S ~ p e r ~ ~ s o t ' s  approval for pnonty samples only Contact Labonlow Mana?er Drier to submitrlnq 
Mmdatory entncs for accepc~lce of sampla 

** Requires Laboratory Manager's md DepanrnentrButldrng Manager's approval 

/ 

DDO-027. Rev I4 7.99(JS) 



SA; AJG 18. 200: 
GROUP 0 SR90 CObNT OF WEST JEFF SLIPPLY WELLS - 1ST HALF 2001. ( 4 0 0  MIN COUNTI, 

SAMPLE TINE ALPHA BETA ALPHA BETA TOD CLOCK 
SN CODE (Hiri. I COUNTS COUNTS CPM CPM riR:MN:SiC 

1 SI90 400.00  66 380 0 .16  0.95 0 7 : 2 2 : 5 9  
2 SR95 400.50  51 38 1 J ,  12 0,96 14:03 :26  
3 SR90 400,OO 104 19976 0.26 49.94 2 0 : 4 3 : 4 9  
4 SA90 405.0C 22 341 0.05 0.85 03:23:14 
5 SR90 400,GO 3E 3 i 5  0 .09  0.93 10:0&:38 
5 SR90 4C0,SO 21 303 0.05 0.77 16:J5:02 
i sa90 4oo.00 5a 13522 0 .14  33.80 2 3 2 5 2 7  



Strontium-90 Analysis of West Jeff. Supply Wells - 1st Half 2001. 

Method : RL-TP-035 

Dates of Collection: 6/20/01 

Sample Size (ml) : 100.00 
Separation Date: 8/16/01 
Separation Time: 1 O : l O  

First Count : 

BLANK NA 8/19/01 16:45 9.9 11.6 85.3 2 400 309 1.08 37.96 -2.72E-09 1.42E-09 3.46E-09 
BLANK SPIKE NA 8/19/01 23:25 9.9 11.6 85.3 2 400 13522 1.08 37.96 2.84E-07 8.12E-09 3.46E-09 

I l m  Welch W Reviewed By: 
Date: 

Page 3 - of - 5- 



Sample Preparation Record Sheet 

Preparation Date 6. - / !? - 0 1 

Analysis 

Sample Identification Tare Weight Tare Plus Samble Sample Weightl Comments Weight ;v(9 Volume nu, 
J 

Pq. y of 1" 
9/00( d t) DDO-02 1, Rev. 4 



TEMYELEC LB5100 SAMPLElHOLDER GUIDE 

DDO-020, Rev. 3 (4/93, Ilr) 



-..- 
. . . Putting rechnology To M r k  

'Needed By: 

7/3i/o I 
'Type of Sediment ;ir Other (Specify) 
Sample 17 0 a 0 0 0 

Ro uiy3 
'Sample Origin s( Description: 

RADIOANALYTICAL LABORATORY ANALYTICAL REQUEST 

*Return To/\l;lil Stop: 
L 

77; n/l? n LJ& 2 
"Number of S:impics: 

'Collcction D:ite(s): 

*Type of Analysis: 
ea Gross Alpha Beta Other (Specib Below) 

1 

B Gamma Spectrometry h 
i 

0' Thorium Isotope L 
Strontium 90 

0 Actinide Screen 

"Sample Disposition: 
E' Return to Subminer 

0 Archive+* 
Dispose (The Lab will not be responsible for disposal of chemicals) 

#PRIORITY (Manager's Approval) 

C H A I N - O F - C U S T O D Y  RECORD 

The wmplc(s) named below have been evalued to procedure TR-OP-001 for rnasponation In commerce over publlc roads Check applicable box below 
0 The rnarenals arc regulated by W T  Contact Site Shipping Officer 
0 The rnatenals arc exempted from regulation. Sign below and rranspon marenals In accordance with procedure TR-OP-OO I 
0 N/A - rnatenals not going on public roadway 

Eva1 uator ' s SI gnacure Date 



- 0 . -  

. . . Putting Technology To Work 

Sample Preparation Record Sheet 

Comments Tare Plus Sadfile Sample Weight/ 
Weight Volume Sample Identification Tare Weight 

L 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
23-JUL-2001 08:54:22 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 2OJuLOl$JNW-U W.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 20JuL01 * SAMPLE ID: JNW-u 
SAMPLE DATE: 20-JUL-2001 0o:oo * AL I QUOT : 4.000E+02 ml 

* DETECTOR NUMBER: 003 
AVERAGE EFFICIENCY: 22.88% 

SAMPLE TITLE: WELL J W  
ACQ DATE: 20-JUL-2001 ll:c19 
ELAPSED LIVE TIME: 60001. * RECOVERY: 101.76% 
TRACER ID: U2 3 2 -MAR0 1 * TRACER FWHM (kev) : 80.99 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.486 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 

* 

ENERGY CAL DATE: 8-JUL-2001 15~02 * EFF CAL DATE: 8-JUL-2001 15:02 
B 003 3JUL01 * BKG ELAPSED TIME: 60001. BKG FILENAME: - - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uci/ ml 2-SIGMA uCi/ ml 

U232 5302.5 1275.00 5.00 99.8 6.178E-09 7.603E-10 6.3513-11 

1.5223-09 2.6293-10 1.313E-11 U-234 4761.5 314.00 0.00 99.8 

2.391E-11 2.4llE-11 1.620E-11 U-235 4385.5 4.00 0.00 80.9 

78.00 0.00 100.0 3.7723-10 9.865E-11 1.3llE-11 U-238 4184.4 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * *  Tracer FWHM > 80.0 Kev ***  

T o m i ! !  712 
Analyst 

3 - 2 3 - 0 /  
Date 

3 1,s I d ,  GRETCMEN FARNUNG 
I Reviewer Date 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
15-AUG-2001 10:40:01 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 20JULOl$JNW-PU PU.CNF 
..................................................................................... 

BATCH ID: 20JuL01 

SAMPLE TITLE: )WELL a - w  
SAMPLE DATE: 20-JUL-2001 0 Q ; O O  

ACQ DATE: 20-JUL-3001 11:17 
ELAPSED LIVE TIME: 60000. 

LAMBDA VALUE: 250. 
TRACER DPM AT SAMPLE DATE: 5.295 
SAMPLE MATRIX: WATER 

BKG FILENAME: B - 011 - 3JULO1 

TRACER ID: PU242A-OCTOOR 

ENERGY CAL DATE: 6-JUL-2001 11:13 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

SAMPLE ID: JNW - PU 
4.000E+02 ml ALIQUOT: 

011 DETECTOR NUMBER: 
18.71% AVERAGE EFFICIENCY: 

RECOVERY: 86.54% 
TRACER FWHM (kev) : 59.87 
ROI TYPE: MANUAL 
CONFIDENCE FACTOR: 4.65 
LLD CONSTANT: 2.71 

BKG ELAPSED TIME: 60000. 
EFF CAL DATE: 6-JUL-2001 11:13 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 
BKG %ABN ACTIVITY TPU/ERROR MDC 

uCi/ ml 
NUCLIDE ENERGY NET 

AREA uci/ r n l  2-SIGMA 

PU-238 5487.1 7.00 1.00 99.9 4.8723-11 4.201E-11 5.1233-11 ’ 

PU-239 5147.7 0.00 3.00 99.9 O.OOOE+OO O.OOOE+OO 7.4923-11 

PU242 4890.7 861.00 1.00 100.4 5.9633-09 4.8853-10 5.097E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Eeddick 8- lY-61 
Analyst Date 

CRETCHE# FARNUNG j , , g  p /IC/=, 
Reviewer Date 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
23-JUL-2001 08:55:37 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 20JULOl$JMW-U W.CNF 
*****************T***~*******T***~*************~******************************* 

BATCH ID: 20JuL01 * SAMPLE ID: JMW-U SAMPLE DATE: 2 0 -JUL- 2 0 0 1 0 Q.: 00 * 
SAMPLE TITLE: "WBLL mw * DETECTOR NUMBER: 
ACQ DATE: 20-JUL-2001 11:lO * AVERAGE EFFICIENCY: 22.95% 
ELAPSED LIVE TIME: 60004. * RECOVERY: 100.97% 
TRACER ID: U232-MAR01 * TRACER FWHM (kev) : 85.06 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 

CONFIDENCE FACTOR: 4.65 TRACER DPM AT SAMPLE DATE: 5.486 * 
2.71 SAMPLE MATRIX: WATER * LLD CONSTANT: 

ENERGY CAL DATE: 8-JUL-2001 15:02 * EFF CAL DATE: 8-JUL-2001 15:02 
BKG FILENAME: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 

ALIQUOT : 4.000E+02 ml 
004 

B 004 3JUL01 * BKG ELAPSED TIME: 60002. - - * 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

U232 5302.5 1269.00 4.00 99.8 6.1783-09 7.7373-10 5.8473-11 

U-234 4761.5 331.00 1.00 99.8 - 1.611E-09 2.807E-10 3.583E-11 

U-235 4385.5 3.00 0.00 80.9 1.802E-11 2.095E-11 1.6283-11 

U-238 4184.4 84.00 0.00 100.0 4.081E-10 1.047E-10 1.317E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * *  Tracer FWHM > 80.0 Kev * * *  

3 -2 3 -o/  
Analyst Date 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
23-JUL-2001 09:03:11 

Spectral File: ND AMs ARCHIVE S:S 20JULOl$JMW-PU PU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BATCH ID: 2 o m 0  1 
SAMPLE DATE: 20-JUL-2001 0o:oo 
SAMPLE TITLE: \,WELL JM-W 
ACQ DATE: 20-JUL-2001 11:18 
ELAPSED LIVE TIME: 60000. 
TRACER ID: PU242A-OCTOOR 
LAMBDA VALUE: 250. 
TRACER DPM AT SAMPLE DATE: 5.295 
SAMPLE MATRIX: WATER 
ENERGY CAL DATE: 6-JUL-2001 11:13 
BKG FILENAME: B - 012 - 3JUL01 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

SAMPLE ID: JMW - PU 
ALIQUOT : 4.000E+02 ml 
DETECTOR NUMBER: 012 
AVERAGE EFFICIENCY: 18.57% 
RECOVERY: 77.71% 
TRACER FWHM (kev) : 45.88 
ROI TYPE: MANUAL 
CONFIDENCE FACTOR: 4.65 
LLD CONSTANT: 2.71 

BKG ELAPSED TIME: 60000. 
EFF CAL DATE: 6-JUL-2001 11~13 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 
BKG %ABN ACTIVITY TPU/EEZROR MDC 

uci/ ml uci/ ml 
NET 
AREA 2-SIGMA 

NUCLIDE ENERGY 

9.383E-111 PU-238 5487.1 -1.00 4.00 99.9 -7.8133-12 4.135E-11 

PU-239 5147.7 -2.00 3.00 99.9 -1.5633-11 3.129E-11 8 -; 4 1 OE- 11 

PU242 4890.7 767.00 0 . 0 0  100.4 5.9633-09 5.2713-10 2.107E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3- 23 -o/ 
Date 

Tom Beddick 
Analyst 

GRETGMLl FARNUNG qw ?/I>-- /a / 
Reviewer Date 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
23-JUL-2001 08:56:44 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 2OJULOl$JSW-U W.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 2OJULO1 
SAMPLE DATE: 20-JUL-2001 0o:oo 
SAMPLE TITLE: YELL JS-W I 
ACQ DATE: 20-JUL-2001 11:11 
ELAPSED LIVE TIME: 60000. 

LAMBDA VALUE: 250. 
TRACER DPM AT SAMPLE DATE: 5.486 
SAMPLE MATRIX: WATER 

BKG FILENAME: B - 005 - 3JULO1 

TRACER ID: U2 3 2 -MAR0 1 

ENERGY CAL DATE: 3-JUL-2001 12:43 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

SAMPLE ID: JSW-U 
ALIQUOT: 4.000E+02 ml 
DETECTOR NUMBER: 005 
AVERAGE EFFICIENCY: 18.27% 
RECOVERY: 102.46% 87.61 
TRACER FWHM (kev) : 
ROI TYPE: MANUAL 
CONFIDENCE FACTOR: 4.65 
LLD CONSTANT: 2.71 

BKG ELAPSED TIME: 60000. 
EFF CAL DATE: 3-JUL-2001 12:43 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 
NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

NUCLIDE ENERGY 

6.1783-09 8.024E-10 4.4363-11 
U-234 4761.5 177.00 0.00 99.8 1.0673-09 2.198E-10 1.633E-11 

U-235 4385.5 3.00 0.00 80.9 ' 2.2313-11 2.595E-11 2.015E-11 

U-238 4184.4 59.00 2.00 100.0 3 -5493-10 1.078E-10 5.5863-11 

U232 5302.5 1025.00 1.00 99.8 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * *  * * *  Tracer FWHM > 80.0 Kev 

? - 2 3 - 0 1  
Analyst Date 

9 //>-A, GRETCHEN FARNUNG cpF 
, Date Rev1 ewer 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
23-JUL-2001 09:03:42 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 20JULOl$JSW-PU PU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 20JUL01 * SAMPLE ID: JSW- PU 
* 

SAMPLE DATE: 20-JUL-2001 0o:oo * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL JS - W * DETECTOR NUMBER: 013 
ACQ DATE: 20-JUL-2001 11:19 * AVERAGE EFFICIENCY: 18.14% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 82.24% 
TRACER ID: PU242A-OCTOOR * TRACER FWHM (kev) : 41.64 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.295 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 5-JUL-2001 07:16 * EFF CAL DATE: 5-JUL-2001 07:16 

B 013 3JUL01 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

PU-238 5487.1 -4.00 4.00 99.9 -3.0233-11 3.039E-11 9.076E-11 

PU-239 5147.7 5.00 1.00 99.9 3.7783-11 4.018E-11 5.5623-11 

PU242 4890.7 793.00 0.00 100.4 5.9633-09 5.336E-10 2.038E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

70-k -7& 7 - 2 3  -o/  
Analyst Date 

Pg. of 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
23 -JUL-2001 08 : 57 : 25 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 20JULOl$JSW-U-D UU.CNF 
............................................................................... 

BATCH ID: 20JUL01 * SAMPLE ID: JSW-U-D 
* 

SAMPLE DATE: 20-JUL-2001 0o:oo * ALIQUOT: 4.000E+02 ml 
SAMPLE TITLE: WELL JS-W DUP * DETECTOR NUMBER: 006 

AVERAGE EFFICIENCY: 18.51% ACQ DATE: 20-JUL-2001 11:13 * 
ELAPSED LIVE TIME: 60000. * RECOVERY: 105.26% 
TRACER ID: U232-MAR01 * TRACER FWHM (kev)  : 75.72 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.486 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 006 - 3JUL01 * BKG ELAPSED TIME: 60000. 
ENERGY CAL DATE: 5-JUL-2001 09:36 * EFF CAL DATE: 5-JUL-2001 09:36 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

U232 5302.5 1067.00 1.00 99.8 6.1783-09 7.9833-10 4.2623-11 

U-234 4761.5 163.00 0.00 99.8 9.438E-10 1.9843-10 1.569E-11 

U-235 4385.5 0.00 0.00 80.9 O.OOOE+OO 0.000E+00 1.9363-11 

U-238 4184.4 64.00 0.00 100.0 3.6983-10 1.060E-10 1.5663-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

P / , 5 /u ,  
GRE7CHEN FARMUNG cM 

Reviewer 1 -  Date 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
23-JUL-2001 09:04:12 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 20JULOl$JSW-PU-D PU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 20JuL01 * SAMPLE ID: JSW- PU-D 
* 

SAMPLE DATE: 20-JUL-2001 0o:oo * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL JS-W DUP * DETECTOR NUMBER: 014 
ACQ DATE: 20-m-2001 11:19 * AVERAGE EFFICIENCY: 17.92% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 86.91% 
TRACER ID: PU242A-OCTOOR * TRACER FWHM (kev) : 56.18 
LAMBDA VALUE: 250. * ROI TYPE: I’WNUAL 
TRACER DPM AT SAMPLE DATE: 5.295 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 014 - 3JULO1 * BKG ELAPSED TIME: 60000. 
ENERGY CAL DATE: 5-JUL-2001 07:16 * EFF CAL DATE: 5-JUL-2001 07:16 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

PU-238 5487.1 1-00 1.00 99.9 7.2383-12 2.508E-11 5.327E-11 

PU-239 5147.7 -1.00 2.00 99.9 -7.2373-12 2.508E-11 6.721E-11 

PU242 4890.7 828.00 0.00 100.4 5.9633-09 5.2623-10 1.9523-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3 -ZJ--C, 
Date 

7bm Be&k % 
Analyst 

GRETCHEN FARMUNG Ti+ c 2 /,a- 0 J 
Reviewer Date 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
23-JUL-2001 08:51:37 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE R:R 20JULO1$BLKWELLS-1_UUIJ.CNF 
*****************i***~********+***************************************** 

SAMPLE ID: BLKWELLS - 1 BATCH ID: 2OJULO1 * 
SAMPLE DATE: 20-JUL-2001 0o:oo * ALIQUOT : 4.000E+02 r n l  
SAMPLE TITLE: WJ SUP WELLS BLK * DETECTOR NUMBER: 001 

* 

ACQ DATE: 20-JUL-2001 11:05 * AVERAGE EFFICIENCY: 
ELAPSED LIVE TIME: 60002. * RECOVERY: 

21.22% 
107.83% 

TRACER ID: U232-MAR01 * TRACER FWHM (kev) : 68.73 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.486 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 001 - 3JUL01 * BKG ELAPSED TIME: 60000. 
ENERGY CAL DATE: 8-JUL-2001 15:02 * EFF CAL DATE: 8-JUL-2001 15:02 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ r n l  

U232 5302.5 1253.00 1.00 99.8 6.178E-09 7.8373-10 3.6293-11 

U-234 4761.5 0.00 0.00 99.8 O.OOOE+OO 0.000E+00 1.3363-11 

U-235 4385.5 1.00 0.00 80.9 6.083E-12 1.219E-11 1.6483-11 

U-238 4184.4 0.00 0.00 100.0 O.OOOE+OO O.OOOE+OO 1.3343-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

'hWBeddick 
Analyst 

3 - 23-01 
Date 

.p I ITL t 6 R EIC H E N FAR NUN G 
Reviewer I Date 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
23-JUL-2001 09:01:02 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE R:R 20JULOl$BLKWELLS-l PU.CNF 
* * * * * * * * * * * * * * * * * T * * * ~ * * * * * * * T * * * T * * * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * *  

BATCH ID: 20JUL01 * SAMPLE ID: BLKWELLS-1 
* 

SAMPLE DATE: 20-JUL-2001 0o:oo * ALIQUOT: 4.000E+02 ml 
SAMPLE TITLE: SUP WELLS BLK * DETECTOR NUMBER: 009 
ACQ DATE: 20-JUL-2001 11:16 * 
ELAPSED LIVE TIME: 60000. * 
TRACER ID: PU2 4 2A- OCTO OR * TRACER FWHM (kev) : 58.83 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.295 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

3-JUL-2001 14:48 ENERGY CAL DATE: 3-JUL-2001 14:48 * EFF CAL DATE: 

AVERAGE EFFICIENCY: 18.02% 
RECOVERY: 76.72% 

B 009 3JUL01 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

PU-238 5487.1 2.00 7.00 99.9 1.631E-11 6.5253-11 1.224E-10 

PU-239 5147.7 0.00 1.00 99.9 O.OOOE+OO O.OOOE+OO 6.001E-11 

PU242 4890.7 735.00 0.00 100.4 5.9633-09 5.4683-10 2.199E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick % 
Analyst 

GRETCHEN FARMUNG cM 
Reviewer 1 -  

3-2-r-Ul 
Date 



VERIFIED TO BE A TRUE & 
h CORRECT COPY 

GBaftelle . 
Pg. I of 2 . . . Putting Technology To M r k  

RADIOANALYTICAL LABORATORY ANALYTICAL REQUEST 

'Number of S:iniplus: 

Other (Specib Below) 

II Plutonium Isotope 
Uranium Isotope 

0 Thorium Isotope 
m Strontium 90 
0 Actinide Screen 

*Sample Disposition: 
H Return to Submitter 
0 
0 Archive** 

Dispose (The Lab will  not be rcsponsib!e for disposal of chemicals) 

CHAIN-OF-CUSTODY R E C O R D  

The sample(s) named below have been eva~mccd to procedure TR-OP-001 for rmspomtlon In commerce over publlc roads Check applicable box below 
CI The maunals arc replatea by W T  Contact Sltc Shipping Otliccr 
(1 The matenals arc exempted from replation. Sign below and tmsport maknals In accordance wlth procedure TR-OP-OO I 
0 N/A - maunals not going on public roadway 

Evaluator's S ignatu  Date 

\c 

Sample Subm&ed By: Re I inquis hed: 

.- isposedlArchived: g-6 -o/ 

a Requires Building Mylagets of H a l t h  Physics Superviso(s approval for p r i o r i ~ ~  s m p l a  only Contact Labontow Manager Dnor to submirtlne 

** R q u i r n  Labomtory Manager's and Dep~menVBu~lding Mznager's appmval. 
M W t q  entries for acceptance ofsynplu. 

000-017. Rev I4 Pg. I of E. 7!99( ds 1 



VERIFIED TO BE A TRUE & 
CORRECT COPY 

-.. - . . . Putting Tkchnology To W r k  

6 0  .d 0 I%. 1S-d. 15oQ.tob.kkf i  

Other (Specify Belo~v) 
E 
0 Plutonium Isotope 

Uranium Isotope 
0 Thorium Isotope 
m Strontium 90 
0 Actinide Screen 

*Sample Disposition: 
E Return to Submitter 
0 

Archive** 
Dispose (The Lab will not be responsib!e for dispsal of chemicals) 

#PRIORITY (iLIanager’s Approval) 

A B  U S E  O N L Y  

Received By: L14~ci  i a a  

System: 

Disk: 

Comments: 

Corn p I et io n Date: 

CHAIN-OF-CUSTODY R E C O R D  

Evaluator’s Signature Date 

DDO-017. Rev. I J  



'i(1 JEL 96. 2061 
GRGUP C GROSS A l l  COUNT OF THE SOLUABLE RESIDUES OF YJ S ITE SMEI-ANNUAL GROUND WATER YELLS 2001 I100 HLi. 

r* )Gt  (uq) 
SAHPLE TIME A L B A  BETA ALPHA BETA CLOCK RES4 Db€ 

I SN CODE (H IN .  1 COUNTS COUNTS CPM CPM HR:HN:SEC 

160 1 WATlGW 145.00 36 236 0,24 1.62 1a:oa: io GY 
2 WATlGW 145.00 45 zag 0,31 1.99 20:33:31 9 0  

Il'R 3 WATiGY 145.00 42 293 0.28 2.02 22:5a:53 sl) 
( 1 %  4 WATlGW 145,Oil 53 45 1 0.43 3.11 01:24:15 77 

C-dr B WATiGW 145.60 42 685 0.28 4.72 06:14:5a ?O 
C-lk 7 UATlGU 145.00 41 232 0.28 1.60 oa:4o:ig 91 

'O' 30b 5 WAT/GY l a 5 , 0 0  36 192 0.24 1,32 i)3:49:36 q J  

SAT JUL 07. 2001 
GROUP D GROSS Ai! COUNT OF THE SOLbA8LE RESIDUES OF W J  S I T E  SEMI-ANNUAL GROUNDWATER WELLS 2C01 ; 150 ML 1 ,  

SAIlPLE TINE ALPHA BETA 
SN COGE I M I N ,  I COUNTS COUNTS 

' O 3 - 1  8 YATiGU 70.00 15 13 1 
- 2  9 VATiGd 10.00 17 111 
-3 10 IATIGW 10.00 641 389 
- 3  1 1  WATiGW 70,dO 2a 3456 

LSQ 12 iJATiGY 70,OO 19 121 
iroUfP 13 YATlGU 1 0 , O O  
iroS 14 WATlGW i 0 .00  6 15 
1Ss-1 15 UAT/GW lC,SO 24 161 

$0' jCS-2 16 WAT/GW 70.00 23 124 
zob 17 UATlGU 70.00 12 122 
300 18 WAT/GU 10.00 28 154 
5ob 19 UATlGW 70.00 19 111 
C-03 20 WATiGW 10.00 12 133 
B 5 - A  21 WATlGW 70.00 1800 146 
R S - P  22 WATlGW 10.00 14 3678 

11 1 a4 

i 

~ L K  23 WATlGW 70.00 13 60 

ALFHA 
CPH 

0.21 
0.24 
9.15 
0.40 
0,21 
0.24 

0,34 
0.32 
0.11 
0.40 
0.21 
0-17 
25,ll 
0.20 
0,18 

0.08 

BETA 
CP# 

1,8i 
2,44 
5 , 5 5  
49-31 
1 *12 
2.62 
1.01 
2.30 
1.17 
1-14 
2.20 
2,52 
1,90 
10.65 
52.54 
0.85 

C L K K  
HA: HN: SEC 

09 : 50: 42 
I 1  :01:03 
12: 1 1  :24 
1321 :46 
14: 32 : 07 

16:52:49 

19:13:31 
20: 23: 52 
21:34:14 
22:44:35 
2334 : 51 
01 :05: 19 
02: 15 : 41 
03: 26: 03 

i 5 : 42 : 2a 

1a:o::io 

SUN JUL 08, 2001 
GROUP E GROSS Ai! COUNT OF THE SOL RESIDUES OF UJ S ITE GROUNO WATER WELLS SEMI-ANNUAL 2001 150 RL), 

SAMPLE TIME ALPHA BETA ALPHA BETA CLOCK 
SN CODE IMIN .  1 COUNTS COUNTS CPM CPH HR:MN:SEC 

;oL lo \ 24 WATlGV 505.00 101 BO4 0,21 1.59 11:51:31 GO 

SUN Jut 08, 2001 
GROUP F GROSS A / 8  COUNT OF THE INSOL RESIDUES OF YJ S I T E  GROVNO VATEil SEMI-ANNULA SAMPLES 2001, 

SAMPLE TIME ALPHA BETA ALPHA BETA CLOCK 
SN CODE I M I N .  1 COUNTS COUNTS CPM CPH HR:WN:SEC 

Io0 25 WAT/GW 60.00 23 22 1 0.38 3,68 i2:51:55 3 0  
to(  26 WATlGY 60,OO 31 267 0.51 4,45 13:52:11 3- 2 
a2? VATlGW 60.00 39 201 0,65 3.35 14:52:39 1 8  

18 +%! 28 WATlGW 60,OO 18 217 0,30 3,61 15:53:01 
/63-2 R€:ulwea ; Tim Welch 



4 7  YAT/C-W 
LK 48 NATIGW 

8 s-p 

31i I I"  

60 I 00 
60.00 
BO I so 
69.00 
60.00 
60.00 
60.00 
60,OO 
60.00 
60,OO 
60,iiO 
60.00 
60.00 
60.00 
60 IO0 
50 I O 0  

50.00 
60.00 
60.00 

*A>i lLOl-9 167-9186 

d L  l l 3  
36 225 
36 3 6 i  
33 324 
32 296 
43 233 
29 196 

39 239 
29 222 
2 1  169 

9 159 
18 173 
29 260 

27 192 
21 168 
1 6  195 

7 176 
12 171 

1 4  i ao 

15 i 78 

l i .33 1.53 
13.60 3 ,75  
0.60 6.11 
0.65 5 - 4 0  
0.52 4.93 
0.71 3.88 
0 , 4 a  3.26 
0.23 3.00 
0.65 3 .98  
0,4a 3.10 

0.15 2 I 6 5  
0.30  2 . 3 8  
0 .48  4 * 3 3  
0 , 2 5  2.96 
0 .45  3 .20  
0.35 2.80 
0.26 3.25 
0.11 2.93 

0 .35  - 2 , a i  

0.20 2-85 

10:33:14 

1 7 : 5 3 : J i  
16 :54:06 
19:54:29 
20:54:50 
21 :55: 11 
2 2 %  :32 
23:55:53 
00:56:i4 
01:56:35 
02:56:56 
03:57:18 
04: 57 :39 
0 5 :  5 7 :  59 
06 : 58: 20 
07: 58 : 32 
08: 59 :03 
09 :53 :24  
10:59:45 
12:00:06 



F A i  i U L  13. 200. 
GROUP C GROSS A l a  COUNT Of THE MON YELL 168 AND 172 SOLUBLE - 1ST HALF 2001. 

SAMPLE T I M E  ALPHA BETA ALPHA BETA CLOCK 
SN CODE INN, 1 COUNTS COUNTS CPH CPH HR:MN:SEC 

5 1 WATlEU 145.00 19 4a 1 0.13 3,31 17:45:41 
2 5 2 WATiEW 145.130 35 40 5 0,24 2,73 20:11:03 

SAT JUi 14. 2CO; 
GFiOlrP 0 GROSS Ai8 COUNT Of WJ HON WELL 601 SOLLBLE - 1ST hALF 2061. 

SAMPLE T I M E  ALPHA BETA AL?HA aETA CLOCK 
SN CODE l H ! N . !  COUNTS COUNTS CPM CPH HR:IN:SEC 

d o \  5 3 WATiEW 1350.00 218 1421 0.16 1.05 ia:41:3a 

SAT J u t  14. 2001 
GROUP E GROSS Ai! COUWT OF THE RESIDUES Of i l J  HON YELLS 168. 172, 601 - I S T  H A L i  20C1. 

SAMPLE TIME ALPHA BETA ALPHA BETA C L X K  
SN CODE IHIH. I COUNTS COUNTS CPN CPH HR:NN:SEC 

t h b 1  4 WATlEh 60.00 5 153 0,oa 2,55 19:42:01 2 
5 WATIET 60.00 23 194 0.38 3.23 20:42:22 t 

wir 6 W A T i M  60.00 ia 161 0.30 2,6a 2 1 ~ 2 : ~  b 

172E 

5- 6' Pg. c_ of - 



-UE JUL i 7 .  2001 
GROUP C RECOUNT OF YJ NOH WELLS 103-1. 103-2. 155-1, 155-2 (SOlUBLEi ,  

SAMPLE TIME ALPHA BETA ALPHA BETA ALPHA ACTIVITY BETA ACTIVITY 
SN CODE IWIN, 1 COUNTS COUNTS CPW CPH don +I-2S dom +I-h 

103-1 1 WATIGW 70.00 9 171 0.12 2 , 4 4  111111.11 11.11 1111Zl.11 11.11 M A  i a i o h a l  
r O 3 - Z  2 YATIGY 70.00 1 4  149 0.20 2 # 1 2  111111.11 11,lZ 111111.11 11.11 
fs-C-/ 3 WAiiGW 70.00 15 1 5 7  0 , 2 1  2.24 111111.11 11.11 221111.11 11.11 
1S5-1 4 I A T I G U  70.00 14 137 0.20 1.95 22ZZlZ.ZZ 22.21 221217.21 Z Z . Z Z  





TimWeIch QC ~ I W -  

s + o (  
Reviewed By: 

Date: 



. . . Putting Technology To work 

l m  Welch Sample Preparation Record Sheet 7-, 

-. 9/00(dt) 1 / f  Pg. - Of - DDO-02 1, Rev. 4 



-..- . . . Puning Technology To Work 

Sample Preparation 

ppJlFwEb 
fm Welch 
pL4J 7-r9-@( 

Record Sheet 



3 

ct 

S 

6 

7 

.. ~ . . . Putring Technology To Work 

Sample Preparation Record Sheet p ' I - / $  -01 

Preparation Date 6 - 22 - 0 ( 

Sample Identification 

I I I 

d;-s > DDO-02 1, Rev. 4 9/00( d t) 



dk 
R e ~ l  E*% 

%&Battelle 
. . . Putting 'Technology To Work 

tiwelch - 7i.J 7-15-0; Sample Preparation Record Sheet 

DDO-021, Rev. 4 Pg./O 2- f / 5  - !XOO(dt) 



@Ba~elle 
. . . Pumng Technology To Work TENNELEC LB5100 SAMPLE/HOLDER GUIDE 

DDO-020, Rev. 3 Pg. c_ 1304-  (4/93, Ilr) 



&dW& qflBallelle . . . Putting Technology To Work TENNELEC LB5100 SAMPLEMOLDER GUIDE 

Date: 7-13- O (  Operator: E u H RL No.: & & I  -9 / 3 ? , - 6 1 7  , 8, -'i/63 
System No.: 2 Background (cpm) Efficiencv (Dercent) 
Disk No: 212 a: S =  O ~ I Z  py: 5 = 1.0% a: 2.3,) 8 py: y3. sq 
File Name: ROl- 9 I 7 7 , (> r= 0.2c z= 2 - 9 3  

I.- I I I I 

DDO-020, Rev. 3 Pg. I'c of I) (4/93, Ilr) 



@BaIlelle 
. . . PUKlng Technology To Work TEMVELEC LB5100 SAMPLE/HOLDER GUIDE 

Date: 7- I 7 - 0 1 
S y s t e m ~ o . :  2 Background (cDrn) Efficiencv (Dement) 

Operator: W FU-H RL NO.: RQf- S tby .  - V ?  6 

Disk No: 21 2 a: S: 0.12 py: S’ 1.08 a: 2 3 . 1 8  PY: u3 slc 
File Name: R ~ I  flb 9 A I BAT F’ 2 . 9 3  - 
Tray 
No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

/ 
DDO-020, Rev. 3 Pg. &of /3 (7U93, Ilr) 



-..- 
Pg. 1 of 2 . . . Putting Technology To M r k  

RADIOANALYTICAL LABORATORY ANALYTICAL REQUEST 

m Uranium Isotopk 
0 Thorium Isotope 

Strontium 90 
0 Actinide Screen 

Other (Specify Below) 

'Sample Disposition: 

El 
El Archive** 

Return to Submitter 
Dispose (The Lab will not be responsible for disposal of chemicals) 

.. . 
#PRIORITY (Manager's Approval) 

Disk: z-0 I 

Comments: .r- 

Completion Date: 6 - Z L - 0  I 

CHAIN-OF-CUSTODY RECORD 

The sample(s) named below have been cvaluakd to procedwe TR-OP-001 for trampomtion in commerce over public roads. Check applicable box below 
0. The materials arc regulated by DOT. Contact Site Shipping O&cer. 
0 The materials are exempted from regulation. Sign below and transport mntenals in accordance with procedure TR-OP-001 
0 N/A - materials not going on public roadway 

Evaluator's Signahre Date 

Relinquished: 

L'19a l a w  Relinquished: r I 

ReceivedBy: - -isposedArchived: Eugene H. Sands 4 -2z5, 

,Y R q u i m  Building Manager's or Heallh Physics Supervisor's approval for prionty samples only Sontact Labontow Manaeer mor IO submittlne 
Mandatory entries for acceptance of samples. 

*. R q u i m  Lobontory Manager's and DepanmenVBuild~ng Manager's approval. 

D00-027. Rev. I4 Pg. I of LJ- 7;9V(&) 



-..- . . . Putting Technology To Mbrk pg. 2 of 2 
RADIOANALYTICAL LABORATORY ANALYTICAL REQUEST 

)60,] ,6J , 1 0 3 ,  I l b R ,  ( / L R ,  d, i) I I so &LPCrak t6 
*Type of Analysis: , I 

Other (Specify Below) 

Uranium Isotope 
CI Thorium Isotope 
I Strontium 90 
0 Actinide Screen 

*Sample Disposition: 
Return to Submitter 

CI Archive** 
Dispose (The Lab will not be responsible for disposal of chemicals) 

#PRIORITY (Manager's Approval) 

0 F O R  & A B  USE O N L Y  

System: 

Disk: 

Comments: 

Completion Date: 

CHAIN-OF-CUSTODY RECORD 

The wmple(s) named belcw have been evaluated to p r o c c ~ ~  TR-OP-001 for t m p n a t i o n  in commerce over publlc roads Check applicable boy below 
a The ratends are regulated by DOT Contact Site Shipping Ofticcr 
CI The matenals m exempted from regulation. Sign below and tmspon matenals in accordance with procedure TR-OP-00 I 

NIA - matenals not going on public roadway 

Evaluator's Signature Date 

Relinquished: 

n Re I inquis hed: 

,Y Requires Building btanagets or H a l h  Physics S~pervlsots  approval for pnonry samples only Contact Lsbom~orv Manager onor fo stibmittlnq 
M d t o t y  enmes for Jcceponce of wmples. 
Requires L h n t o r y  Manager's and DepanmentlBuilding Manager's approval. 

000-017. Rev. I 4  
pg. d of tL, 7.99(&) 



Radioanalytical Laboratory 
Gamma Sample Information Sheet 

Volume/ Date 
Weight Sampled Sample Description 

21 I I I 
22 I I I 
23 

24 

Completed By: Eugene H. Sands u!. 
Date: 6-1 9 - Pg. 3 of 

Time 
Samplec 

I 3 1 0  

lo00 



___- 

Sample ID : R01-9167 
Page : 1 

Acquisition date : 19-JUN-2001 14:47:11 

Battelle Radioanalytical Laboratory Report 

Configuration : DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R019167 - GAMMA1 - 15LQMARMG-2859.C 
Report Generated : 20-JUN-2001 07:32:16.45 

Description : W.J.GROUND WATER WELL 1ST HALF 2001 WELL NO.1OQ 

Deposition date : 
Sample date : 15-JUN-2001 14:20:00 Acquisition date : 19-JUN-2001 14:47:11 
Sample quantity : 1.725003+03 ML Critical level : Yes 
Sample type : WATER 

Lab Number : R01-9167 

Detector name 
Serial Number 
Elapsed live time: 
Pk start channel : 
Sensitivity 
Bkg Filename 
Nuclide library : 
ASF Filename 

GAMMA1 Detector geometry: 1.5LQMAR M/G 

0 16:45:00.00 Elapsed real time: 0 16:45:03.86 0.0% 
100 Pk end channel : 4000 
7.00000 Gaussian : 7.00000 
DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG0106011 - GAMMA1 - 2744.CNF;l 
DKAO: [GAMMA.SCUSR.LIB]EWIRO - ZIQUID.NLB; 
ENVIRONMENTAL LIQUID 

Critical level : Yes 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  

All nuclides reported 

Reviewed by: Eugene H. Sands ' ' 
7A.F r c / & ? b  

GRETCHEN FARNUNG 



Combined Activity-MDA Report 
Sample ID :““RO1~,l.rr9d67 

Page : 2 
Acquisition date : 19-JUN-2001 14:47:11 

- - - -  Non-Identified Nuclides - - - -  

Key-Line 
. Activity K.L. Act error MDA MDA error Act /MDA 

Nuclide (uCi/ML) Ided ( uCi /ML) 

CO-60  
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

-6.7333-10 
2.8913-09 
7.181E-10 

-7.6153-10 
1.942E-09 

-2.0893-09 
2.0373-08 
-2.7113-09 
-8.7883-09 

1.222E-”O9 2.0133-09 
3.4103-09 ; 5.7913-09 
1.2493-09 1.9223-09 
1.2803-09 2.1403-09 
3.000E-09 4.9143-09 
2.1603-09 3.4203-09 
3.9413-08 4.0693-08 
1.118E-08 3.3023-09 
3.5233-09 5.5683-09 

0 . 0 0 0 E + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0.000E+00 

-0.335 
0.499 
0.374 

0.395 

0.501 

-0.356 

-0.611 

-0.821 
-1.578 



Sample ID : R01-9168 
Page : 1 

Acquisition date : 19-JUN-2001 14:49:02 

Battelle Radioanalytical Laboratory Report 

Configuration : DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R019168 - GAMMA2-15LQMARMG-2860.C 
Report Generated : 20-JUN-2001 07:34:23.57 

Lab Number : R01-9168 
Description : 

Deposition date : 
Sample date : 15-JUN-2001 13:15:00 Acquisition date : 19-JUN-2001 14:49:02 
Sample quantity : 1.725003+03 ML Critical level : Yes 
Sample type : WATER 

W.J.OROUND WATER WELL 1ST HALF.2001 WELL NO.101 

Detector name 
Serial Number 
Elapsed live time: 
Pk start channel : 
Sensitivity 
Bkg Filename 
Nuclide library : 
ASF Filename 

GAMMA2 Detector geometry: 1.5LQMAR M/G 

0 16:45:00.00 Elapsed real time: 0 16:45:18.42 0.0% 
100 Pk end channel : 4000 
7.00000 Gaussian : 7.00000 
DKAO : [GAMMA. SCUSR.ARCHIVE] BKG BACKGROUND-GAMMA2-15LQMARMG-118 
DKAO: [GAMMA.SCUSR.LIB]ENVIRO - LIQUID.NLB; 
ENVIRONMENTAL LIQUID 

Critical level : Yes 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
<or = to MDA 

Reviewed by: Eugene H. Sands .EL@ 6- ( 

T&= r o b d o t  
GRETCHEN FARNUNG 



Combined Activity-MDA Report 
Sample ID : 801~9168 

_ _ _ -  Non-Identified Nuclides - - - -  

Nuclide 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

Page : 2 
Acquisition date : 19-JUN-2001 14:49:02 

Key-Line 
Activity K . L .  Act error MDA 
(uCi/ML) Ided ( uCi /ML ) 

MDA error Act /MDA 

-2.8953-10 
2.9533-09 
8.8083-10 
7.8523-11 
-1.7653-09 
-2.1233-11 
-3.0693-08 
-1.4803-08 
-6.7983-09 

1.1093-”09 
3.1663-09 
1.1483-09 
1.2563-09 
3.9273-09 
2.765E-09 
4.2973-08 
1.1803-08 
4.8763-09 

1.8493-09 O.OOOE+OO 

1.7263-09 0 . 0 0 0 3 + 0 0  
1.8303-09 0 . 0 0 0 3 + 0 0  
5.2113-09 O.OOOE+OO 
3.6973-09 0 . 0 0 0 3 + 0 0  
3.9133-08 O.OOOE+OO 
3.3073-09 0 . 0 0 0 3 + 0 0  

0.000E+00 

5.5323-09 . 0.000E+00 

6.5343-09 

- 0 . 1 5 7  
0.534 
0.510 
0.043 
-0.339 
-0.006 
-0.784 
-4.474 
-1.040 



Sample ID : R01-9169 
Page : 1 

Acquisition date : 19-JUN-2001 14:50:52 

Battelle Radioanalytical Laboratory Report 

Configuration : DKAO:[GAMMA.SCUSR.ARCHIVE]SMP-R019169 - GAMMA3 - 15LQMARMG - 2861.C 
Report Generated : 20-JUN-2001 07:36:22.01 

Lab Number : R 0 1 - 9 1 6 9  I 

Description : W.J.GROUEID WATER WELL 1ST HALF 2001 WELL N0.103 

Deposition date : 
Sample date : 15-JUN-2001 13:40:00 Acquisition date : 19-JUN-2001 14:50:52 
Sample quantity : 1.725003+03 ME Critical level : Yes 
Sample type : WATER 

Detector name : GAMMA3 Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 16:45:00.00 Elapsed real time: 0 16:45:03.62 0.0'1; 

Bkg Filename : DKAO: [GAMMA.SCUSR.ARCHIVE]BKG BKG0106013 - GAMMA3-2746.CNF;l 
Nuclide library : DULO: [GAMMA.SCUSR.LIB]ENVIRO - zIQUID.NLB; 
ASF Filename : ENVIRONMENTAL LIQUID 

Pk start channel : 100 Pk end channel : 4000 
Sensitivity : 7.00000 Gaussian : 7.00000 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
< o r  = to MDA 

Analyzed by : Eugene H. Sands e =  L- ;L - 

Reviewed by : Eugene H. Sands 



Combined Activity-MDA Report 
Sample ID : .RQ1-9169 

- - - -  Non-Identified Nuclides - - - -  

Key-Line 
, Activity K.L. Act error 

Nuclide (uCi/ML) Ided 

CO-60  
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

5.4943-10 
-2.0683-09 
1.5983-10 
-4.6753-10 
-1.2233-09 
-4.9623-10 
-3.3813-08 
-9.7083-09 
-9.2423-10 

1.28OE-'D9 
3.2813-09 
1.2523-09 
1.2503-09 
2.6543-09 
1.8723-09 
4.1953-08 
1.146E-08 
3.120E-09 

Page : 2 
Acquisition date : 19-JUN-2001 14:50:52 

MDA MDA error 
( uCi /ML) 

2.1503-09 0 . 0 0 0 3 + 0 0  
5.3103-09 , O.OOOE+OO 
1.8783-09 O.OOOE+OO 
2.1023-09 O.OOOE+OO 
4.310E-09 0.0003+00 
3.0533-09 0 . 0 0 0 3 + 0 0  
4.030E-08 0.000E+00 
3.0883-09 O.OOOE+OO 
5.2473-09 O.OOOE+OO 

Act/MDA 

0.255 
-0.389 
0.085 
-0.222 
-0.284 
-0.163 
-0.839 
-3.144 
-0.176 



Sample ID : R01-9170 
Page : 1 

Acquisition date : 20-JUN-2001 15:13:00 

Battelle Radioanalytical Laboratory Report 

Configuration : D K A O : [ G A M M A . S C U S R . A R C H I V E ] S M P _ R 0 1 9 1 7 0 _ G A l  - 15LQMARMG-2866.C 
Report Generated : 21-JUN-2001 07:58:08.50 

Description : W.J.GROUND WATER WELL 1ST HALF 2001 NO.11OR 

Deposition date : 
Sample date : 15-JUN-2001 14:55:00 Acquisition date : 20-JUN-2001 15:13:00 
Sample quantity : 1.725003+03 ML Critical level : Yes 
Sample type : WATER 

Lab Number : R01-9170 ' 

Detect or name 
Serial Number 
Elapsed live time: 
Pk start channel : 
Sensitivity 
Bkg Filename 
Nuclide library : 
ASF Filename 

GAMMAl Detector geometry: 1.5LQMAR M/G 

0 16:45:00.00 Elapsed real time: 0 16:45:04.64 0.0% 
100 Pk end channel : 4000 
7.00000 Gaussian : 7.00000 
DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG0106011 - GAMMAl - 2744.CNF;l 
DKAO: [GAMMA.SCUSR.LIB]ENVIRO - EIQUID.NLB; 
ENVIRONMENTAL LIQUID 

Critical level : Yes 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

CS-137 8.1923-09 1.9093-09 - - - - - - - - 
Total Activity : 8.1923-09 

Pg. - /o of=- 



Combined Activity-MDA Report 
Sample ID : R01-9170 

- - - -  Identified Nuclides - - - -  

Activity Act error 
Nuclide . (uCi/ML) 

cs-137 8.1923-09 1.909E-,09 

- - - -  Non-Identified Nuclides - - - -  

Key-Line 
Activity K . L .  Act error 

Nuclide (uCi/ML) Ided 

CO-60  
SB-125 
CS-134 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

1.2763-09 
3.3473-09 
-7.4723-10 
8.010E-10 
-1.3883-09 
-6.238E-10 
-8.7713-09 
-2.543E-09 

Page : 2 
Acquisition date : 20-JUN-2001 15:13:00 

1.4603-09 
4.016E-09 
1.4513-09 
3.5773-09 
2.557E-09 
4.399E-08 
1.2593-08 , 

4.3753-09 

MDA MDA error Act/MDA 
(uCi/ML) 

2.2983-09 O.OOOE+OO 3.565 

MDA 
( uCi /ML) 

2.4603-09 
6.764E-09 
2.107E-09 
5.7893-09 
4.081E-09 
4.3893-08 
3.7583-09 
7.1693-09 

MDA error Act/MDA 

0.519 
0.495 
-0.355 
0.138 
-0.340 
-0.014 
-2.334 
-0.355 



Sample ID : R01-9170A 
Page : 1 

Acquisition date : 21-JUN-2001 14 :55 ' 0 0  

Battelle Radioanalytical Laboratory Report 

. 
Configuration 
Report Generated : 22-JUN-2001 0 7 : 4 0 : 3 4 . 3 0  

Description : W.J.GROUND WATER 1ST HALF 2001 WELL NO.11OR (FILTERED) 

: DKAO: [GAMMA.SCUSR.ARCHIVE]SMP - R019170A - GAMMA3 - 15LQMARMG - 2869. 

Lab Number : R01-9170A 

Deposition date : 
Sample date 
sample quantity : 
sample type 

Detector name 
Serial Number 
Elapsed live time: 
Pk start channel : 
Sensitivity 
Bkg Filename 
Nuclide library : 
ASF Filename 

15-JUN-2001 14:55:00 Acquisition date : 21-JUN-2001 14:55:00 
1.725003+03 ML Critical level : Yes 
WATER 

GAMMA3 Detector geometry: 1.5LQMAR M/G 

0 16:45:00.00 Elapsed real time: 0 16:45:03.85 0.0% 
100 Pk end channel : 4000 
7.00000 Gaussian : 7.00000 
DKAO: [GAMMA.SCUSR.ARCHIVE]BKG BKG0106013-GAMMA3-2746.CNF;l 
DKAO: [GAMMA.SCUSR.LIB]ENVIRO-EIQUID.NLB; 
ENVIRONMENTAL LIQUID 

Critical level : Yes 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

****  There are no nuclides meeting brief criteria ****  

,411 nuclides reported 
< O r  = to MDA 

Analyzed by : Eugene H. Sands , f~d 6. - 2 G - 

Reviewed by: Eugene H. Sands SHA 1 5 - t G - ~ 1  

GRETCHEN FARNUNG ?w 41d?/q 

Pg. of cl_rT 



Combined Activity-MDA Report 
Sample ID : R01-9170A 

- - - -  Non-Identified Nuclides - - - -  
, Key-Line 

. Activity K . L .  Act error 
Nuclide (uCi/ML) Ided 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

1.0653-09 
-1.4623-09 
-5.6933-10 
-3.4923-10 
4.730E-10 
-4.5523-10 
-1.8913-08 
-1.4083-09 
-7.0843-09 

1 . 262E-”09 
3.3023-09 
1.3173-09 
1.2823-09 
2.810E-09 
1.9913-09 
4.2893-08 
1.1563-08 
3.2953-09 

Page : 2 
Acquisition date : 21-JUN-2001 14:55:00 

MDA 
( uC i /ML ) 

2.1163-09 
5.3793-09 
1.9173-09 
2.1643-09 
4.6253-09 
3.2473-09 
4.181E-08 
3.1983-09 
5.3363-09 

MDA error 

0 . 0 0 0 3 + 0 0  
0 .0003+00  
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 E + 0 0  

Act/MDA 

0.503 
-0.272 
-0.297 
-0.161 
0.102 
-0.140 
-0.452 
-0.440 
-1.328 



._ 

I .  

Sample ID : R01-9171 
Page : 1 

Acquisition date : 20-JUN-2001 15:11:21* 

Battelle Radioanalytical Laboratory Report 

Configuration : DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R019171-GAMMA2 - 15LQMARMG-2865.C 
Report Generated : 21-JUN-2001 07:56:38.56 

Lab Number 
Description 

: R01-913IT ’ 
WATER WELL 1ST HALF 2001 N0.1J.6R 

Deposition date : 
sample date : 15-JUN-2001 12:20:00 Acquisition date : 20-JUN-2001 15:11:21 
Sample quantity : 1.725003+03 ML Critical level : Yes 
Sample type : WATER 

Detector name 
Serial Number 
Elapsed live time: 
Pk start channel : 
Sensitivity 
Bkg Filename 
Nuclide library : 
ASF Filename 

GAMMA2 Detector geometry: 1SLQMAR M/G 

0 16:45:00.00 Elapsed real time: 0 16:45:15.96 0.0% 
100 Pk end channel : 4000 
7.00000 Gaussian : 7.00000 

Critical level : Yes 

DKAO: [GAMMA.SCUSR.ARCHIVE]BKG BACKGROUND - GAMMA2-15LQMARMG-118 
D U O :  [GAMMA.SCUSR.LIB] ENVIRO - zIQUID.NLB; 
ENVIRONMENTAL LIQUID 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
( o r  = to MDA 

T w  44q 
6RETCHEN FARNUNG 



Combined Activity-MDA Report 
Sample ID :+- RO1-9171 

- - - -  Non-Identified Nuclides - - - -  

Nuclide 

CO-60 
SB-125  
CS-134 
CS-137  
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

Key - Line 
. Activity 

(uCi /ML ) 

- 3 . 1 9 3 3 - 1 2  
- 1 . 3 1 7 3 - 0 9  

3 . 0 1 4 3 - 1 0  
- 1 . 1 3 8 3 - 0 9  
- 1 . 7 6 7 3 - 0 9  
- 2 . 3 0 8 3 - 0 9  

1 . 6 6 2 3 - 0 9  
- 1 . 2 5 0 3 - 0 8  
- 8 . 5 2 9 3 - 0 9  

K . L .  Act error 
Ided 

9 . 9 4 2 ~ - ” i o  
2 . 7 2 3 3 - 0 9  
1 . 0 4 5 3 - 0 9  
1 . 0 4 4 3 - 0 9  
3 . 5 3 5 3 - 0 9  
2 . 4 9 9 3 - 0 9  
3 . 9 1 7 3 - 0 8  
1 . 0 7 3 3 - 0 8  
4 . 2 9 0 3 - 0 9  

Page : 2 
Acquisition date : 2 0 - J U N - 2 0 0 1  1 5 : 1 1 : 2 1  

MDA 
(uC i /ML ) 

1 . 6 5 0 3 - 0 9  
: 4 . 6 3 1 E - 0 9  
’ 1 . 5 4 8 3 - 0 9  

1 . 6 9 3 3 - 0 9  
4 . 4 4 5 3 - 0 9  
3 . 1 1 7 E - 0 9  
3 . 6 1 6 3 - 0 8  
2 . 9 3 4 3 - 0 9  
5 . 2 7 5 3 - 0 9  

MDA error 

0 . 0 0 0 3 + 0 0  I 0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O f O O O E + O O  
0 . 0 0 0 E + 0 0  
O.OOOE+OO 
0.000E+00 

Act/MDA 

- 0 . 0 0 2  
- 0 . 2 8 4  

0 . 1 9 5  
- 0 . 6 7 2  

- 0 . 7 4 0  
0 . 0 4 6  

- 4 . 2 6 1  
- 1 . 6 1 7  

- 0 . 3 9 8  



Page : 1 
Acquisition date : 20-JUN-2001 15:08:32 Sample ID : R01-9172 

Battelle Radioanalytical Laboratory Report 

Configuration 
Report Generated : 21-JUN-2001 07:54:00.16 

: DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R019172 - GAMMA3 - l5LQMARMG - 2864.C 

Lab Number : R01-9172 * 

Description : W.J.GROm WATER WELL 1ST HALF 2001 NO.$l8* 

Deposition date : 
Sample date 
Sample quantity : 1.725003+03 ML Critical level : Yes 
Sample type : WATER 

Detector name : GAMMA3 Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 16:45:00.00 Pk start channel : 100 Pk end channel : 4000 

Bkg Filename 
Nuclide library : DKAO:[GAMMA.SCUSR.LIB]ENVIRO-zIQUID.NLB; 
ASF Filename : ENVIRONMENTAL LIQUID 

: 15-JUN-2001 12:50:00 Acquisition date : 20-JUN-2001 15:08:32 

Elapsed real time: 0 16:45:03.55 0.0% 

DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG0106013 - GAMMA3 - 2746.CNF;l 
Sensitivity : 7.00000 Gaussian : 7.00000 

: 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

**** There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
(or = to MDA 

CRETCHEN FARNUNG7, la--+ 1 
01 



Combined Activity-MDA Report 
Sample ID : 619.$-$%172 

- - - -  Non-Identified Nuclides - - - -  

Key-Line 
. Activity K.L. Act error 

Nucl ide (uCi/ML) Ided 

CO-60 
S B - 1 2 5  
CS-134 
C S - 1 3 7  
EU-152 
EU-154 
TH-234 
U-235  
AM-241 

8 . 2 8 4 3 - 1 0  
- 2 . 3 7 4 E - 1 0  
- 1 . 3 8 6 3 - 1 0  
- 1 . 9 6 3 3 - 1 0  

2 . 1 5 5 E - 0 9  
1 . 2 7 4 3 - 0 9  

- 3 . 1 8 7 3 - 0 8  
- 8 . 7 1 7 3 - 0 9  
- 4 . 1 4 1 3 - 0 9  

1 . 2 0 l E - ” o 9  
3 - 0 8 3 3 - 0 9  
1 . 2 5 2 3 - 0 9  
1 . 2 2 8 3 - 0 9  
2 . 4 9 2 3 - 0 9  
1 . 7 4 7 3 - 0 9  
4 . 1 3 2 3 - 0 8  
1 . 1 0 9 E - 0 8  
2 . 9 2 5 3 - 0 9  

Page : 2 
Acquisition date : 2 0 - J U N - 2 0 0 1  1 5 : 0 8 : 3 2  

MDA : 

(UCi/ML) 

2 . 1 1 2 3 - 0 9  
5 . 0 9 5 3 - 0 9  4 

1 1 . 8 5 5 3 - 0 9  
2 . 0 8 4 3 - 0 9  
4 . 1 8 4 3 - 0 9  
2 . 9 2 2 3 - 0 9  
4 . 0 8 8 3 - 0 8  
3 . 0 4 2 E - 0 9  
4 . 8 0 2 3 - 0 9  

MDA error 

OfOOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 

Act/MDA 

0 . 3 9 2  
- 0 . 0 4 7  
- 0 . 0 7 5  
- 0 . 0 9 4  

0 . 5 1 5  
0 . 4 3 6  

- 0 . 7 8 0  
- 2 . 8 6 6  
- 0 . 8 6 2  



Sample ID : R01-9173 
Page : 1 

Acquisition date : 21-JUN-2001 14:51:28 

Battelle Radioanalytical Laboratory Report 

Configuration : DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R019173 - GAMMAl - 15LQMARMG-2867.C 
Report Generated : 22-JUN-2001 07:36:37.41 

Lab Number 
Description 

: ROl-9174.- 
: W:J.GROUND WATER WELL 1ST HALF 2001 WELL N0.150 

Deposition date : 
Sample date : 14-JUN-2001 12;55:00 Acquisition date : 21-JUN-2001 14:51:28 
Sample quantity : 1.725003+03 ML Critical level : Yes 
sample type : WATER 

Detector name : GAMMAl Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 16:45:00.00 Elapsed real time: 0 16:45:04.23 0.0% 
Pk start channel : 100 Pk end channel : 4000 
Sensitivity : 7.00000 Gaussian : 7.00000 
Bkg Filename : DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG0106011 - GAMMA1 - 2744.CNF;l 
Nuclide library : DKAO:[GAMM?i.SCUSR.LIB]ENVIRO-rIQUID.NLB; 
ASF Filename : ENVIRONMENTAL LIQUID 

Brief Report 

Nuc 1 ide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
< o r  = to MDA 



Combined Activity-MDA Report 
Sample ID .:: RQl-9173 . 

Page : 2 
Acquisition date : 21-JUN-2001 14:51:28 

- - - -  Non-Identified Nuclides - - - -  

Key-Line 
. Activity K . L .  Act error MDA MDA error Act/MDA 

Nuclide (uCi/ML) Ided (uci/fiiL) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

-6.069E-10 
-9.7143-10 
-9.2513-11 
-9.861E-10 
2.2713-09 
-8.119E-10 
-1.223E-08 
-2.8923-09 
-9.460E-09 

1.246E-b9 
3.686E-09 
1.3643-09 
1.363E-09 
3.298E-09 
2.3373-09 
4.127E-08 
1.178E-08 
3.900E-09 

2.0993-09 
6.0263-09 1 
2.0263-09 
2.2663-09 
5.3933-09 
3.7453-09 
4.2573-08 
3 -4923-09 
6.191E-09 

-0.289 
-0.161 
-0.046 
- 0 . 4 3 5  
0.421 
-0.217 
-0.287 
-0.828 
-1.528 



Page : 1 
Sample ID : R01-9174 Acquisition date : 21-JUN-2001 14:53:22 

Battelle Radioanalytical Laboratory Report 

Configuration : DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R019174 - GAMMA2-15LQMARMG-2868.C 
Report Generated : 22-JUN-2001 07:38:40.49 

Description : W.J.GROUND WATER 1ST HALF 2001 WELL N0.150 REPLICATE 
Lab Number : R01-9174 

Deposition date : 
Sample date : 14-JUN-2001 12:55:00 Acquisition date : 21-JUN-2001 14:53:22 
Sample quantity : 1.72500E+03 ML Critical level : Yes 
Sample type : WATER 

Detector name : GAMMA2 Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 1 6 : 4 5 : 0 0 . 0 0  Elapsed-real time: 0 16:45:16.08 0.0% 

Bkg Filename : DKAO: [GAMMA.SCUSR.ARCHIVE]BKG BACKGROUND - GAMMA2 - 15LQMARMG-118 
Nuclide library : DKAO: [GAMMA.SCUSR.LIB] ENVIRO - zIQUID.NLB; 
ASF Filename : ENVIRONMENTAL LIQUID 

Pk start channel : 100 Pk end channel : 4000 
sensitivity : 7.00000 Gaussian : 7.00000 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
<or  = to MOA 

Analyzed by: Eugene H. Sands &7//6 -26 - I 

7@ +?IO/ 
GRETCHEN FARNUNG 



. I  

Combined Activity-MDA Report 
Sample ID : RO1-9174 

- - - -  Non-Identified Nuclides - - - -  

Key-Line 
. Activity K.L. Act error 

Nuclide (uCi/ML) Ided 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

2.9563-10 
6.3983-10 
-2.9173-10 
-1.1883-09 
-4.5993-09 
-4.6323-10 
5.4213-09 
-1.0733-08 
-1.312E-08 

9.732E-"IO 
2.690E-09 
1.104E-09 
1.0723-09 
3.5223-09 
2.467E-09 
3.924E-08 
1.072E-08 
4 -3213-09 

Page : 2 
Acquisition date : 21-JUN-2001 14:53:22 

MDA MDA error Act /MDA 
(uCi/ML) 

1.6723-09 
4.6563-09 
1.5973-09 
1.7393-09 
4.3343-09 
3.1063-09 
3.5943-08 
2.9543-09 
5.2213-09 

O.OOOE+OO 0.177 
0 . 0 0 0 3 + 0 0  0.137 

-0.183 0 . 0 0 0 3 + 0 0  
O.OOOE+OO -0.683 
O.OOOE+OO -1.061 
O.OOOE+OO -0.149 
O.OOOE+OO 0.151 
0 . 0 0 0 3 + 0 0  -3 -634 
O.OOOE+OO -2.513 



Sample ID : R01-9175 
Page : 1 

Acquisition date : 22-JUN-2001 13:53:56 

Battelle Radioanalytical Laboratory Report 

Configuratiqn 
Report Generated : 23-JUN-2001 06:39:02.63 

: DKAO:[GAMMA.SCUSR.ARCHIVE]SMP_R019175 - GAMMAl - 15LQMARMG - 2874.C 

Lab Number 
Description 

: R01-9175 
: W.J.GROUND WATER WELL 1ST HALF 2001 N0.150 BLANK 

Deposition date : 
Sample date 
Sample quantity : 1.725OOE+O3 ML Critical level : Yes 
Sample type : WATER 

: 14-JUN-2001 14:15:00 Acquisition date : 22-JUN-2001 13:53:56 

Detector name 
Serial Number 
Elapsed live time: 
Pk start channel : 
Sensitivity 
Bkg Filename 
Nuclide library : 
ASF Filename 

GAMMAl Detector geometry: 1.5LQMAR M/G 

0 16:45:00.00 Elapsed real time: 0 16:45:03.60 0.0% 
100 Pk end channel : 4000 

DKAO : [GAMMA. SCUSR.ARCHIVE] BKG BKG0106011 - GAMMAl - 2744 .CNF; 1 
DKAO: [GAMMA.SCUSR.LIB]ENVIRO - EIQUID.NLB; 
ENVIRONMENTAL LIQUID 

Critical level : Yes 

7.00000 Gaussian : 7.00000 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

All nuclides reported 
<or  = to MDA 

Eugene H. Sands ea L - 2 - I 
Analyzed by : 

ERETC HEN FARN UN G 
?w 4?b, 



Combined Activity-MDA Report 
Sample ID : R01-9175 

_ - - -  Non-Identified Nuclides - - - -  

Key - Line 
. Activity K.L. Act error 

Nuclide (uCi/ML) Ided 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

8.4483-10 
-7.5703-10 
-8.1063-10 
8.5473-11 

-2.6903-09 
-2.0883-09 
8.4203-09 
4.755E-09 
-8.4633-09 

1.1463-"09 
3.2053-09 
1.2623-09 
1.1883-09 
2.7303-09 
1.916E-09 
3.7273-08 
1.0623-08 
3.2173-09 

Page : 2 
Acquisition date : 22-JUN-2001 13:53:56 

MDA 
( uC i /ML ) 

2.0273-09 
5.2573-09 
1.8203-09 
2.0453-09 
4.3193-09 
3.0223-09 
4.0333-08 
3.1493-09 
5.05lE-09 

Act/MDA MDA error 

O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 E + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 E + 0 0  
0 . 0 0 0 E + 0 0  
0 . 0 0 0 E + 0 0  
O.OOOE+OO 

0.417 
-0.144 
-0.445 
0.042 
-0.623 
-0.691 
0.209 
1.510 
-1.675 

23 Pg. - of *- 



1 
Acquisition date : 22-JUN-2001 13:55:31 

Page : 
Sample ID : R01-9176 

Battelle Radioanalytical Laboratory Report 

Configuration : DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R019176 - GAMMA2-15LQMARMG-2875.C 
Report Generated : 23-JUN-2001 06:40:46.65 

Description 
Lab Number : R01-9176 

: W.J.GROUND WATER WELL 1ST HALF 2001 N0.155 

Deposition date : 
Sample date Sample quantity : 1.725003+03 ML Critical level : Yes 
Sample type : WATER 

: 13-JUN-2001 13:55:00 Acquisition date : 22-JUN-2001 13:s 

Detector name : GAMMA2 Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 16:45:00.00 
Pk start channel : 100 Pk end channel : 4000 Elapsed real time: 0 16:45:15.02 0 

:31 

0 %  
_ _ _  Sensitivity : 7.00000 Gaussian : 7.00000 
Bkg Filename 
Nuclide library 
ASF Filename : ENVIRONMENTAL LIQUID 

: DKAO: [GAMMA.SCUSR.ARCHIVE]BKG BACKGROUND - GAMMA2 - 15LQMARMG-118 
: DKAO: [GAMMA.SCUSR.LIB]ENVIRO - zIQUID.NLB; 

Brief Report 

All nuclides reported 
<or  = to MDA 

by: Eugene H. SandslpJL I - , 

?e' d.lq 3 b, 
GRETCHEN FARNUNG 



Combined Activity-MDA,Report 
Sample ID : ROI-9176 

- - - -  Non-Identified Nuclides - - - -  

Key - Line 
. Activity K.L. Act error 

Nuclide (uCi/ML) Ided 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

-1.1553-10 
6.0693-10 
-3.7183-10 
-7.7193-10 
-2.1493-09 
-9.5163-10 
-4.3533-08 
-1.6493-08 
-9.1133-09 

9. i8i~-”io 
2.4513-09 
1.0053-09 
9.7613-10 
3.3613-09 
2.3673-09 
3.7543-08 
1.0273-08 
4.0213-09 

Page : 2 
Acquisition date : 22-JUN-2001 13:55:31 

1.5493-09 
4.2533-09 
1.4483- 09 
1.6003-09 
4.0743-09 
2.8863-09 
3.4693-08 
2.7963-09 
4.6533-09 

MDA error 

0 . 0 0 0 E + 0 0  
0. OOOEtOO 
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 .0003+00  

Act /MDA 

-0.075 
0.143 
-0.257 
-0.482 
-0.527 
-0.330 
-1.255 
-5.896 
-1.958 



Sample ID : R01-9177 
1 

Acquisition date : 22-JUN-2001 13:56:47 
Page : 

Battelle Radioanalytical Laboratory Report 

Configuration 
Report Generated : 23-JUN-2001 06:42:16.42 

: DKAO: [GAMMA.SCUSR.ARCHIVE]SMP - R019177 - GAMMA3 - 15LQMARMG-2876.C 

Lab Number 
Description 

: RQ&;$l7-7 
: w.3.GROUND WATER WELL 1ST HALF 2001 N0.168 

Deposition date : 
Sample date Sample quantity : 1.725003+03 ML Critical level : Y e s  
Sample type : WATER 

: 14-JUN-2001 13:20:00 Acquisition date : 22-JUN-2001 1 3 ~ 5 6 ~ 4 7  

Detector name 
Serial Number 
Elapsed live time: 
Pk start channel : 
Sensitivity 
Bkg Filename 
Nuclide library : 
A S F  Filename 

GAMMA3 Detector geometry: 1.5LQMAR M/G 

0 16:45:00.00 Elapsed real time: 0 16:45:04.48 0.0% 
100 Pk end channel : 4000 

DKAO : [GAMMA. SCUSR .ARCHIVE] BKG BKGO 106013 - GAMMA3 - 2746. CNF; 1 
DKAO: [GAMMA.SCUSR.LIB]ENvIRO - LIQUID-NLB; 
ENVIRONMENTAL LIQUID 

Critical level : Yes 

7.00000 Gaussian : 7.00000 

Brief Report 

Nuclide Activity 2 -Sigma 
uCi/ML Error 

All nuclides reported 
<Or = to MDA 

Analyzed by: 
Eugene H. Sands E&c-a c - Q  

GRETCHEN FARNUNG 
%f= la? lo, 



Combined Activity-MDA Report 
Sample ID : W81-9177 '1. 

Page : 2 
Acquisition date : 22-JUN-2001 13:56:47 

- - - -  Non-Identified Nuclides - - - -  

Key- Line 
. Activity K . L .  Act error MDA " MDA error Act/MDA 

Nuclide (uCi/ML) Ided ( UC i / MG) 
CO-60  
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

1.6253-10 
4.3973-11 
1.1893-09 
7.1233-10 
-2.360E-09 
-1.5983-09 
-1.6493-08 
2.3953-10 
-1.5993-09 

1.3853-"09 
3.9223-09 
1.4183-09 
1.6143-09 
3.3903-09 
2.3823-09 
4.6323-08 
1.3073-08 
3 -9613-09 

2.3213-09 
6.4643-09 
2.1853-09 
2.4343-09 
5.4713-09 
3.8453-09 
4.4613-08 
3.6413-09 
6.6343-09 

0 .0003+00  
0 . 0 0 0 3 + 0 0  t 

~ 0.000E+00 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 .0003+00  
0 .0003+00  

0.070 
0.007 
0.544 
0.293 
-0.431 
-0.416 
-0.370 
0.066 

-0.241 

Pg. 27_ of 31 



Sample ID : R01-9178 
Page : 1 

Acquisition date : 23-JUN-2001 16:57:00 

Battelle Radioanalytical Laboratory Report 

configuration : DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R019178-GAMMAl - 15LQMARMG-2880.C 
Report Generated : 24-JUN-2001 09:42:07.47 

Lab Number : R01-9178 
Description : 'W3. GROUND WATER WELL 1ST HALF' 2001 NO. I.ZZ 

Deposition date : 
Sample date : 14-JUN-2001 13:45:00 Acquisition date : 23-JUN-2001 16:57:00 
Sample quantity : 1.725003+03 M L .  Critical level : Yes 
Sample type : WATER 

Detector name : GAMMA1 Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 1 6 : 4 5 : 0 0 . 0 0  Elapsed real time: 0 16:45:04.05 0.0% 
Pk start channel : 100 Pk end channel : 4000 
Sensitivity : 7.00000 Gaussian : 7.00000 
Bkg Filename : DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG0106011 - GAMMAl-2744.CNF;l 
Nuclide library : DKAO:[GAMM?i.SCUSR.LIB]ENVIRO-~IQUID.NLB; 
ASF Filename : ENVIRONMENTAL LIQUID 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
cor = to MDA 

g& &-ZG-"' Reviewed by: Eugene H. Sands 

GRETCHEN FARNUNG fw  6 la?- Io,  

Pg. - 23 of A'/ 



Combined Activity-MDA Report 
Sample ID : R01-9178 

Page : 2 
Acquisition date : 23-JUN-2001 16:57:00 

- - - -  Non-Identified Nuclides - - - -  

Key - Line 
Act /MDA MDA error Activity K . L .  Act error ma 

Nuclide (uCi/ML) Ided (uc i /ML ) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

2.2603-10 
1.7373-09 

-1.0813-09 
-5.5213-10 
8.0133-10 

-7.6353-10 
2.6613-08 
1.2543-09 

-6.9383-09 

1.238E-"09 
3.3763-09 
1.3913-09 
1.3563-09 
3.1363-09 
2.2323-09 
4.0653-08 
1.2223-08 
3.7123-09 

2.1703-09 I 0.000E+00 
5.6763-09 0 . 0 0 0 3 + 0 0  
1.9943-09 0 . 0 0 0 3 + 0 0  
2.2833-09 O.OOOE+OO 
5.0923-09 0.0003+00 
3.579E-09 O.OOOE+OO 
4.2133-08 0 . 0 0 0 3 + 0 0  
3.3623-09 0 . 0 0 0 3 + 0 0  
5.9463-09 0,00OE+00 

0.104 
0.306 
-0.542 
-0.242 
0.157 
-0.213 
0.632 
0.373 
-1.167 

Pg. oi g 



Page : 1 
Sample ID : R01-9179 Acquisition date : 23-JUN-2001 16:57:56 

Battelle Radioanalytical Laboratory Report 

Configuration : DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R019179 - GAMMA2 - 15LQMARMG - 2881.C 
Report Generated : 24-JUN-2001 09:43:10.47 

Lab Number 
Description 

: RO1-9128' 
: WJ GROUND WATER WELL 1ST HALF 2001 NO. 206 

Deposition date : 
Sample date : 13-JUN-2001 10:45:00 Acquisition date : 23-JUN-2001 16:57:56 
Sample quantity : 1.725003+03 ML Critical level : Yes 
Sample type : WATER 

Detector name 
Serial Number 
Elapsed live time 
Pk start channel 
Sensitivity 
Bkg Filename 
Nuclide library 
ASF Filename 

GAMMA2 Detector geometry: 1.5LQMAR M/G 

0 16:45:00.00 Elapsed real time: 0 16:45:14.46 0.0% 
100 Pk end channel : 4000 

DKAO: [GAMMA.SCUSR.ARCHIVE]BKG BACKGROUND - GAMMA2-15LQMARMG-118 
DKAO: [GAMMA.SCUSR.LIB]ENvIRO - EIQUID-NLB; 
ENVIRONMENTAL LIQUID 

Critical level : Yes 

7.00000 Gaussian : 7.00000 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
< o r  = to MDA 

Eugene H. Sands J'd c - LC- 0 Analyzed by : 

6RETCHEN FARNUNG 
$W(r h h  



Combined Activity-MDA Report 
Sample ID : 801-9179 

_ _ _ -  Non-Identified Nuclides - - - -  

Key-Line 
. Activity K.L .  Act error 

Nuclide (uCi/ML) Ided 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

2.7333-10 
-4.2393-09 
-4.6533-09 
-3.7133-10 
9.6533-10 
-1.1883-09 
-1.2323-08 
-1.1803-08 
-1.2793-08 

8 . 7 0 1 ~ - " i o  
2.3013-09 
9.5963-10 
9.046E-10 
3.2293-09 
2.2713-09 
3.6073-08 
1.043E-08 
3.8733-09 

Page : 2 
Acquisition date : 23-JUN-2001 16:57:56 

w! 
(uC i /ML ) 

I. 506E-09 
3.7643-09 

1.5043-09 
3.8943-09 
2.6743-09 
3.4193-08 
2.6223-09 
4.1833-09 

' 1.3833-09 

MDA error 

0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0.000E+00 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  

Act/MDA 

0.182 
-1.126 
-3.364 
-0.247 
0.248 
-0.444 
-0.360 
-4.499 
-3.057 



Sample ID : R01-9180 
Page : 1 

Acquisition date : 23-JUN-2001 16:55:51 

Battelle Radioanalytical Laboratory Report 

Configuration : DKAO:[GAMMA.SCUSR.ARCHIVE]SMP-R019180 - GAMMA3 - 15LQMARMG-2879.C 
Report Generated : 24-JUN-2001 09:41:19.22 

Lab Number 
Description 

Deposition date : 
Sample date : 13-JUN-2001 11:45:00 Acquisition date : 23-JUN-2001 16:55:51 
Sample quantity : 1.725003+03 ML, Critical level : Yes 
Sample type : WATER 

Detector name : GAMMA3 Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 16:45:00.00 Elapsed real time: 0 16:45:03.34 0.0% 
Pk start channel : 100 Pk end channel : 4000 

Bkg Filename : DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG0106013 - GAMMA3 - 2746.CNF;l 
Nuclide library : DKAO: [GAMMA.SCUSR.LIB]ENvIRO - EIQUID.NLB; 
ASF Filename : ENVIRONMENTAL LIQUID 

Sensitivity : 7.00000 Gaussian : 7.00000 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  

Reviewed by: Eugene H. Sands f"( 6 -  2 6 - 0 / 

d w ,  CRETCHEN FARNUN 



Combined Activity-MDA Report 
Sample ID 7 RO;L.-&@Q. . ,  

- - - -  Non-Identified Nuclides - - - -  

Nuclide 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

Key-Line 

(uCi/ML) Ided 
. Activity K.L. Act error 

3.7683-10 
1.9683-10 
-4.835E-10 
3.202E-10 
1.4503-09 
-2.1273-09 
-3.108E-08 
-1.3063-09 
-3.329E-09 

1.131E-”09 
2.9253-09 
1.2253-09 
1.150E-09 
2.3263-09 
1.6583-09 
4.015E-08 
1.0683-08 
2.6083-09 

Page : 2 
Acquisition date : 23-JUN-2001 16:55:51 

Act/MDA MDA MDA error 
(uCi/ML) 

1.9903-09 0.000E+00 
4.8693-09 $ 0 . 0 0 0 E + 0 0  
1.7883-09 0.000E+00 
1.992E-09 O.OOOE+OO 
3.892E-09 , O.OOOE+OO 
2.6323-09 0.000E+00 
3.9523-08 0.000E+00 
2.974E-09 0.000Et-00 
4.289E-09 O.OOOE+OO 

0.189 
0.040 

0.161 
0.372 

-0.270 

-0.808 
-0.786 
-0.439 
-0.776 



Page : 1 
Sample ID : R01-9181 Acquisition date : 24-JUN-2001 12:32:25 

Battelle Radioanalytical Laboratory Report 

Configuration : DKAO: [GAMMA.SCUSR.ARCHIVE]SMP - R019181 - GAMMAl - 15LQMARMG-2882.C 
Report Generated : 25-JUN-2001 05:17:33.07 

Description : WJ GROUND WATER WELL 1ST HALF 2001 NO. 306 
Lab Number : R01-9181 " 

Deposition date : 
Sample date : 13-JUN-2001 12:20:00 Acquisition date : 24-JUN-2001 12:32:25 
Sample quantity : 1.725003+03 ML Critical level : Yes 
Sample type : WATER 

Detector name 
Serial Number 
Elapsed live time: 
Pk start channel : 
Sensitivity 
Bkg Filename 
Nuclide library : 
ASF Filename 

GAMMAl Detector geometry: 1.5LQMAR M/G 

0 1 6 : 4 5 : 0 0 . 0 0  Elapsed real time: 0 16:45:03.60 
100 Pk end channel : 4000 
7.00000 Gaussian : 7.00000 
DKAO: [GAMMA.SCUSR.ARCHIVE]BKG BKG0106011 - GAMMAl-2744 
DKAO: [GAMMA.SCUSR.LIB]ENVIRO-zIQUID.NLB; 
ENVIRONMENTAL LIQUID 

Critical level : Yes 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  
All nuclides reported 

(or = to MDA 

Analyzed by: Eugene H. Sands f&4 G -2 c - 6 

0 . 0 %  

CNF; 1 

% 61a?k 
GRETCHEN FARNUNG 



Combined Activity-MDA Report 
S a m p l e  ID :* ROl-9181 I 

Page : 2 
Acquisition date : 24-JUN-2001 12:32:25 

_ _ _ -  Non-Identified Nuclides - - - -  

K e y -  Line 
. Activity K . L .  Act error MDA i MDA error Act/MDA 

Nuclide (uCi/ML) Ided CuCi/ML) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

2.4943-10 
-2.9123-09 
5.9213-10 
1.1353-09 
-1.8833-10 
-8.1193-10 
2.356E-08 
4.614E-09 
-4.384E-09 

1.163E-b9 2.0503-09 
3.1723-09 5.0713-09 ~ 

1.2383-09 1.8963-09 * 

1.2403-09 2.2013-09 
2.7823-09 4.4963-09 
1.9493-09 ’ 3.1223-09 
3.7033-08 3.9933-08 
1.1383-08 3.0633-09 
3.107E-09 5.0083-09 

0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  

0.122 
-0.574 
0.312 
0.516 
-0.042 
-0.260 
0.590 
1.506 
-0.875 



Page : 1 
Sample ID : R01-9182 Acquisition date : 24-JUN-2001 12:33:27 

Battelle Radioanalytical Laboratory Report 

Configuration : DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R019182 - GAMMA2 - 15LQMARMG - 2883.C 
Report Generated : 25-JUN-2001 05:18:41.07 

Description : WJ GROUND WATER WELLS 1ST HALF 2001 NO. 506' 

Deposition date : 
Sample date : 13-JUN-2001 10:25:00 Acquisition date : 24-JUN-2001 12:33:27 
Sample quantity : 1.725003+03 ML Critical level : Yes 
Sample type : WATER 

Lab Number : ROI-9FiwC "e 

Detector name 
Serial Number 
Elapsed live time: 
Pk start channel : 
Sensitivity 
Bkg Filename 
Nuclide library : 
ASF Filename 

GAMMA2 Detector geometry: 1.5LQMAR M/G 

0 16:45:00.00 Elapsed real time: 0 16:45:14.41 0.0% 
100 Pk end channel : 4000 
7.00000 Gaussian : 7.00000 

Critical level : Yes 

DKAO: [GAMMA.SCUSR.ARCHIVE]BKG BACKGROUND-GAMMA2 - l5LQMARMG - 118 
DKAO : [GAMMA. SCUSR. LIB] ENVIRO - LIQUID. NLB; 
ENVIRONMENTAL LIQUID 

Brief Report 

Nuclide Act ivi ty 2 - S igma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
c o r  = to MDA 

z,& b - ~ G - - a /  Reviewed by: Eugene H. Sands 

yw 6/d3.I.l GRETCHEN FARNUNG 



Combined Activity-MDA Report 
Sample ID :'RG1-918-2, 1 

Page : 2 
Acquisition date : 24-JUN-2001 12:33:27 

_ _ - -  Non-Identified Nuclides - - - -  

Key-Line 
. Activity K . L .  Act error MDA 1 MDA error Act /MDA 

Nuclide (uCi/ML) Ided (uci /ML 1 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

3.112E-11 
1.2813-09 
-4.512E-10 
1.4553-10 
3.0813-09 
-1.9073-09 
-1.8993-08 
-4.2243-09 
-1.2093-08 

1.50233-09 O.OOOE+OO 
2.3683-09 4.1473-09 O.OOOE+OO 

9.2113-10 ~ 
1.5633-09 ! O.OOOE+OO 

3.271E-09 I 4.0503-09 e O.OOOE+OO ' 2.7603-09 O.OOOE+OO 
3.651E-08 . 3.3433-08 0 . 0 0 0 3 + 0 0  
1.0443-08 2.6143-09 O.OOOE+OO 
3.9183-09 4.3173-09 0 . 0 0 0 E + 0 0  

8.817E-IO 

9.9443-10 ' 1.4283-09 ' 0.000E+00 

2.322E-09 

0.021 
0.309 
-0.316 
0.093 
0.761 
-0.691 
-0.568 
-1.616 
-2.801 



, 

Sample ID : R01-9183 
Page : 1 

Acquisition date : 24-JUN-2001 12:34:30 

Battelle Radioanalytical Laboratory Report 

Configuration 
Report Generated : 25-JUN-2001 05:19:58.71 

Lab Number : R01-9183 
Description : WJ GROUND WATER WELLS 1ST HALF 2001 NO. 601 

Deposition date : 
Sample date : 18-JUN-2001 13:lO:OO Acquisition date : 24-JUN-2001 12:34:30 
Sample quantity : 1.725003+03 ML Critical level : Yes 
Sample type : WATER 

Detector name : GAMMA3 Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 16:45:00.00 Elapsed real time: 0 16:45:04.01 0.0% 
Pk start channel : 100 Pk end channel : 4000 
Sensitivity : 7.00000 Gaussian : 7.00000 

: DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R019183 - GAMMA3 - 15LQMARMG - 2884.C 

n, 

Bkg Filename : DKAO: [GAMMA.SCUSR.ARCHIVE]BKG BKGO106013-GAMMA3-2746.CNF;l 
Nuclide library : DKAO: [GAMMA.SCUSR.LIB]ENVIRO - zIQUID.NLB; 
ASF Filename : ENVIRONMENTAL LIQUID 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  

Eugene ti. Sands Z”dR -z ‘ - c3 I Analyzed by : 

Reviewed by: ’/A L - z G - o l  
Eugene H. Sands 5 



Combined Activity-MDA Report 
Sample ID r,<R0179A83 . 

Page : 2 
Acquisition date : 24-JUN-2001 12:34:30 

- - - -  Non-Identified Nuclides - - - -  

Key-Line 
Activity K.L. Act error MDA MDA error Act/MDA 

Nuclide (uCi/ML) Ided ( uC i /ML 1 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

-4.7883-10 
-1.0103-09 
-3.31l.E-10 
-2.4413-09 
-5.2353-10 
-9.0293-10 
-5.209E-08 
-8.4553-09 
-2.6773-09 

1.336E-”09 2.2273-09 0 . 0 0 0 3 + 0 0  

1.377E-09 ‘ 2.0223-09 O.OOOE+OO 
1.3633-09 2.1663-09 0 . 0 0 0 3 + 0 0  
3.0483-09 4.975E-09 0 . 0 0 0 3 + 0 0  
2.1403-09 3.4733-09 O.OOOE+OO 
4.3713-08 4.210E-08 O.OOOE+OO 
1.2103-08 3.311E-09 O.OOOE+OO 
3.4543-09 5.7513-09 0 . 0 0 0 3 + 0 0  

3.516E-09 5.7533-09 0 . 0 0 0 3 + 0 0  
-0.215 
-0.176 
-0.164 
-1.127 
-0.105 
-0.260 
-1.237 
-2.554 
-0.466 



Sample ID : R01-9184 
Page : 1 

Acquisition date : 25-JUN-2001 13:33:45 

Battelle Radioanalytical Laboratory Report 

Configuration : DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R019184 - GAMMA1 - 15LQMARMG-2885.C 
Report Generated : 26-JUN-2001 06:18:55.53 

Lab Number : k01-9184 '' 
Description : W.J.GROUND WATER 1ST HALF 2001 N0.C-03 

Deposition date : 
Sample date : 13-JUN-2001 13:OO:OO Acquisition date : 25-JUN-2001 13:33:45 
Sample quantity : 1.725003+03 ML Critical level : Yes 
Sample type : WATER 

Detector name 
Serial Number 
Elapsed live time: 
Pk start channel : 
Sensitivity 
Bkg Filename 
Nuclide library : 
ASF Filename 

GAMMA1 Detector geometry: 1.5LQMAR M/G 

0 16:45:00.00 Elapsed real time: 0 16:45:03.55 0.0% 
100 Pk end channel : 4000 
7.00000 Gaussian : 7.00000 
DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG0106011 - GAMMA1 - 2744.CNF;l 
DKAO:[GAMMA.SCUSR.LIB]ENVIRO - zIQUID.NLB; 
ENVIRONMENTAL LIQUID 

Critical level : Yes 

Brief Report 

Nuclide Activity 2-Siqma 
uCi/ML- Error 

****  There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
<or  = to MDA 

&=&f L - Z z . . - -  I Eugene H. Sands Analyzed by : 

,g=& ,5-2&- ' 
Eugene H. Sands Reviewed by : 

CRETCHEN FARNUNG 7~ 6 la 



Combined Activity 
Sample ID : "Q 

Page : 2 
Acquisition date : 2 5 - J U N - 2 0 0 1  1 3 : 3 3 : 4 5  

_ _ - -  Non-Identified Nuclides - - - -  

Key-Line 
. Activity K.L. Act error MDA MDA error Act /MDA 

Nuclide (uCi/ML) Ided (uCi/Mz) 

CO-60 
S B - 1 2 5  
C S - 1 3 4  
C S - 1 3 7  
EU-152 
EU-154 
TH-234 
U-235  
AM-241 

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

1 . 1 9 1 3 - 0 9  
-5 .5963-11  

1 . 5 9 3 3 - 0 8  
- 7 . 1 5 3 3 - 1 0  
- 8 . 0 8 6 3 - 0 9  

1 . 12lE"O 9 1 . 9 5 5 3 - 0 9  O.OOOE+OO 
3 . 0 5 2 3 - 0 9  5 . 0 5 5 3 - 0 9  i O.OOOE+OO 
1 . 2 3 8 3 - 0 9  1 . 7 3 8 3 - 0 9  O.OOOE+OO 
1 . 1 9 2 3 - 0 9  2 . 0 0 3 3 - 0 9  O.OOOE+OO 
2 . 7 2 0 3 - 0 9  4 . 4 4 9 3 - 0 9  0 .  OOOEcOO 
1 . 9 0 1 E - 0 9  3 . 0 7 5 3 - 0 9  O.OOOE+OO 
3 . 7 2 7 3 - 0 8  4 . 0 4 5 3 - 0 8  O.OOOE+OO 
1 . 1 2 9 E - 0 8  3 - 0 5 4 3 - 0 9  O.OOOE+OO 
3 . 1 3 0 3 - 0 9  4 . 9 1 5 3 - 0 9  O.OOOE+OO 

0 . 1 5 3  
- 0  - 0 0 9  
- 0 . 7 8 7  
- 0 . 2 9 2  

0 . 2 6 8  
- 0 . 0 1 8  

0 . 3 9 4  
- 0 . 2 3 4  
- 1 . 6 4 5  

Pg. of c- 



Page : 1 
Sample ID : R01-9185 Acquisition date : 25-JUN-2001 1 3 : 3 5 : 1 1  

Battelle Radioanalytical Laboratory Report 

Configuration 
Report Generated : 26-JUN-2001 06:20:27.90 

: DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R019185 - GAMMA2 - 15LQMARMG - 2886.C 

Lab Number 
Description 

: 
: W.J.GROUND WTER 1ST HALF 2001 NQ:C-OQ 
RO 1 - 9 185, 

Deposition date : 
Sample date 
Sample quantity : 
Sample type 

Detector name 
Serial Number 
Elapsed live time: 
Pk start channel : 
Sensitivity 
Bkg Filename 
Nuclide library : 
ASF Filename 

15-JUN-2001 1O:OO:OO Acquisition date : 25-JUN-2001 1 3 : 3 5 : 1 1  
1.725003+03 ML . Critical level : Yes 
WATER 

GAMMA2 Detector geometry: 1.5LQMAR M/G 

0 16:45:00.00 Elapsed real time: 0 16:45:14.97 0.0% 
100 Pk end channel : 4000 

DKAO: [GAMMA.SCUSR.ARCHIVE]BKG BACKGROUND - GAMMA2-15LQMARMG-118 
DKAO: [GAMMA. SCUSR.LIB] ENVIRO - LIQUID.NLB; 
ENVIRONMENTAL LIQUID 

Critical level : Yes 

7.00000 Gaussian : 7.00000 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  

Ail nuclides reported 
< o r  = to MDA 

g=lJ 6 - Z 6 - " I  Reviewed by : Eugene H. Sands 

CRETCHEN FARNUN6fw 6 /a ?lo/ 



Combined Activity-MDA Report 
Sample ID : I&O3-9185 . 

Page : 2 
Acquisition date : 25-JUN-2001 13:35:11 

_ _ _ -  Non-Identified Nuclides - - - -  

Key-Line 
. Activity K.L. Act error MDA MDA error Act/MDA 

Nuclide (uCi/ML) Ided (uCi/ML) 

C O - 6 0  
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

6.089E-10 
5.805E-10 
-2.8893-10 
-5.2123-10 
-2.2333-09 
-2.1883-09 
-8.7913-09 
-1.4773-09 
-9.3463-09 

9.2223-20 
2.4223-09 
1.0033-09 
9.5783-10 
3.3853-09 
2.3893-09 
3.7343-08 
1.0783-08 
4.0583-09 

1.618E-09 0 . 0 0 0 3 + 0 0  

1.4513-09 ' 0 . 0 0 0 3 + 0 0  
1.5843-09 0 . 0 0 0 3 + 0 0  
4.120E-09 O.OOOE+OO 

3.5283-08 0 .0003+00  
2.7613-09 0 . 0 0 0 3 + 0 0  
4.7343-09 0 . 0 0 0 3 + 0 0  

4.204E-09 . 0 . 0 0 0 3 + 0 0  

2.893E-09 ' 0 . 0 0 0 3 + 0 0  

0.376 
0.138 
-0.199 
-0.329 
-0.542 
-0.756 
-0.249 
-0.535 
-1.974 



Page : 1 
Acquisition date : 25-JUN-2001 13:36:34 Sample ID : R01-9186 

Battelle Radioanalytical Laboratory Report 

Configuration : DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R019186 - GAMMA3 - 15LQMARMG - 2887.C 
Report Generated : 26-JUN-2001 06:22:05.63 

Lab Number 
Description 

n. 

WATER 1ST HALF 2001 N0.C-16 

Deposition date : 
Sample date 
Sample quantity : 1.725003+03 ML f Critical level : Yes 
Sample type : WATER 

: 13-JUN-2001 09:45:00 Acquisition date : 25-JUN-2001 13:36:34 

Detector name 
Serial Number 
Elapsed live time: 
Pk start channel : 
Sensitivity 
Bkg Filename 
Nuclide library : 
ASF Filename 

GAMMA3 Detector geometry: 1.5LQMAR M/G 

0 16:45:00.00 Elapsed real time: 0 16:45:03.39 0.0% 
100 Pk end channel : 4000 

DKAO: [GAMMA.SCUSR.ARCHIVE]BKG BKG0106013 - GAMMA3 - 2746.CNF;l 
DKAO: [GAMMA.SCUSR.LIB]EWIRO - EIQUID.NLB; 
ENVIRONMENTAL LIQUID 

Critical level : Yes 

7.00000 Gaussian : 7.00000 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
e or = to MDA 

Analyzed by : Eugene H. Sands Zd-d 6 -  2 G - I 

Reviewed by: Eugene H. Sands f%!! - - 

pf G(4 3 lo, GRETCHEN FARNUNG 



Combined Activity-MDA Report 
Sample ID : R01-91868 

Page : 2 
Acquisition date : 25-JUN-2001 13:36:34 

- - - -  Non-Identified Nuclides - - - -  

Key-Line 
Activity K.L. Act error MDA MDA error Act/MDA 

Nuclide (uCi/ML) Ided ( uCi /ML ) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

-3.5873-10 
-6.4393-10 
6.357E-10 
5.747E-10 
8.113E-10 
4.2853-10 
-1.9693-08 
-2.9163-09 
-3.546E-09 

1. 173E-”O9 
2.9833-09 
1.1963-09 
1.1993-09 
2.4133-09 
1.7033-09 
4.0333-08 
1.0703-08 
2.713E-09 

1.9803-09 
4.9103-09 . 
1.8353-09 
2.0903-09 
4.0033-09 
2.8183-09 

2 3.9213-08 
2.9013-09 

. 4.461E-09 

O.OOOE+OO 
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  

-0.181 
-0.131 
0.346 
0.275 
0.203 
0.152 
-0.502 
-1.005 
-0.795 



VERIFIED TO BE A TRUE & 
CORRECT COPY 

h 

&JQ a$Baflelle E 

Pg. of 2 . . . Putting Technology To M r k  

FUDIOANALYTICAL L A B O W T O R Y  ANALYTICAL REQUEST 

'Project # *Needed By: 'Return To/>[;iil Stop: 

-lLi-oI 
Sediment W a t e r  # I t e r  Smear Other(Spe/ciry) *1\(umber of S.iniplcs: 'Type o f  

2 0  Sample 0 Q Rl U 0 

'Aarnple Origin 9( Description: 'Collection Darc(s): 

E Gross Alpha Beta Other (Specify Below) 
a 
# 
0 Thorium Isotope 
8 Strontium 90 . 

Actinide Screen 

"Sample Disposition: 
I Return to Subminer 
0 
CI kch ive*+  

Dispose (The Lab will not be responsible for disposal ofchernicals) 

#PRIORITY (Manager's Approval) 

System: 

Disk: &a i 

Comments: --- 
Completion Date: -j?&o I O (  . 

CHAIN-OF-CUSTODY R E C O R D  -7 
.J 

The samplc(s) named below have been evaluated to procedure TR-OP-001 for trvlsponation in commerce over public roads Check applicable box below 
0 The materials arc regulated by DOT Contact Site Shipp~ng Omcer 
0 The rnatcnals we exempted from regulation. Sign below and tmspon mtends in accordance with procedure TR-OP-00 I 
a N/A - matends not gotng on publrc madway 

Evaluator's Signature Date 

Relinquished: 

Relinquished: 
GRETCHEN FARNUNG c-w rb/o, 

e i s p o s e d A K h i v e d :  

DOO-027. Rev I 4  



VERIFIED TO BE A TRUE & 
CORRECT COPY 

-..- 
. . . Putting THhnology To !&rk 

RXDIOAi‘4ALYTICAL LABOFLATORY ANALYTICAL REQUEST 

‘Needed By: ’Rcrurn To/\I.iiI Stop: 

- / ? - O l  
Water ilter Srne:ir Other (Sp/citi) ’Yurnber ofS.iniplcs: 

20 a a d 

.Project # . ‘ 
(&@I \ 34 c 3 

Simple 0 0 m 
T y p e  of  Soil Sediment 

Gm.& U. c 
OAarnple Origin Sr Description: ‘Col lcct ion D.lre(>): 

E Gross Alpha Beta Other (Specifi Below) 

Uranium [sot 
CI Thorium Isotope 
a Strontium 90 - 

Actinide Screen 

*Sample Disposition: 
H Return to Submitter 
[7 Dispose (The Lab will not be rcsponsib!e for disposal ofchemicals) 
CI Archive** 

#PRIORITY (Manager’s Approval) 

System: 

Disk: 

Comments: 

Completion Date: . 

CHAIN-OF-CUSTODY RECORD 

The sunpk(s) named below have been eva lwed to procedure TR-OP-001 for mmponatlon in commerce over publlc roads Check appllcable box below 
0 The matends are regulsted by W T  Contact Slte Slrtpplng OfXcer 
[7 The rnatenals are exempted from regulation. Sign below a d  tmspon mtenals In accordvlce with procedure TR-OP-00 I 
fl NIA - matenals not going on public roadway 

/ ’  

Evalwor’s Signatwe Date 

Relinquished: 

Relinquished: 

RetumedDisposedA rch i v 

I I 



Sample Preparation Record Sheet 

Preparation Date 7. - 2 6  - 0 ( 

Analysis fL LS R / R L #  

DDO-02 1, Rev. 4 9/00(dt) 



. . Putting Technology To Work 

Sample Preparation Record Sheet 

Preparation Date 3 - I g - (3 

Analysis . Pk i 4  R / F U #  

DDO-02 1, Rev. 4 9/00(dt) 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
25-JUL-2001 08:23:12 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 24JULOl$R01-9167-U W.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 24JULO1 * SAMPLE ID: R01-9167-U 
* 

SAMPLE DATE: 24-JUL-2001 0O:OO ~ * ALIQUOT : 4.000E4-02 ml 
SAMPLE TITLE: WELL 100 ' * DETECTOR NUMBER: 011 
ACQ DATE: 24-JUL-2001 14:26 * 
ELAPSED LIVE TIME: 60000. * RECOVERY: 
TRACER ID: U2 3 2 -MAR0 1 * TRACER FWHM (kev) : 91.59 
LAMBDA VALUE: 250. * ROI TYPE: m A L  
TRACER DPM AT SAMPLE DATE: 5.486 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 011 - 3JULO1 * BKG ELAPSED TIME: 60000. 

AVERAGE EFFICIENCY: 18.71% 
87.36% 

ENERGY CAL DATE: 6-JUL-2001 11:13 * EFF CAL DATE: 6-JUL-2001 11:13 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uci / ml 2-SIGMA uCi/ ml 

U232 5302.5 895.00 2.00 99.8 6.1783-09 7.9463-10 6.409E-11 

U-234 4761.5 333.00 1.00 99.8 2.2983-09 4.0263-10 5.080E-11 

U-235 4385.5 9.00 0.00 80.9 7.663E-11 5.2153-11 2.3073-11 

U-238 4184.4 273.00 0.00 100.0 1.8813-09 3 -4293-10 1.8676-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * *  Tracer FWHM > 80.0 Kev * * *  

3- 2r-01 
Date 

h~ Beddick 7?!3 
Analyst 

GRETTCHEN FARNUNG p .> 0 1  
I Date' Reviewer 

Pg. of s/c, 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
26-JUL-2001 07:47:04 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 25JULOl$R01-9167-PU PU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BATCH ID: 25JUL01 

SAMPLE TITLE: WELL lob- 

ELAPSED LIVE TIME: 60000. 

SAMPLE DATE: 25-JUL-2001 0O:OO 

ACQ DATE: 25-JUL-2001 10:56 

TRACER ID: PU242A-OCTOOR LAMBDA VALUE: 250. 
TRACER DPM AT SAMPLE DATE: 5.295 
SAMPLE MATRIX: WATER -~ 

ENERGY CAL DATE: 6-JUL-2001 11:13 
BKG FILENAME: B - 011 - 3JULO1 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

SAMPLE ID: R01-9167-PU 
4.000E+02 ml 

011 
AL I QUOT : 
DETECTOR NUMBER: 
AVERAGE EFFICIENCY: 18.71% 
RECOVERY: 88.45% 
TRACER FWHM (kev) : 43.62 
ROI TYPE: MANUAL 
CONFIDENCE FACTOR: 4.65 
LLD CONSTANT: 2.71 

BKG ELAPSED TIME: 60000. 
EFF CAL DATE: 6-JUL-2001 11:13 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 
BKG %ABN ACTIVITY TPU/ERROR MDC 

uci/ ml 
NUCLIDE ENERGY NET 

AREA uci/ ml 2-SIGMA 

PU-238 5487.1 3.00 1.00 99.9 2.043E-11 3.051E-11 5.012E-11’ 

PU-239 5147.7 0.00 3.00 99.9 O.OOOE+OO O.OOOE+OO 7.330E-11‘ 

PU242 4890.7 880.00 1.00 100.4 5.9633-09 4.8493-10 4.9873-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick % 
Analyst 

3 - Z L - O I  
Date 

6RETCHEN FARNUNG 4 , ~  -El- l o1  
Reviewer I Date 

Pg. 4 of sa 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
25-JUL-2001 08:24:09 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 24JULOl$R01-9168-U W.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 24JULO1 * SAMPLE ID: R01-9168-U 
SAMPLE DATE: 24-JUL-2001 O O : O O ,  * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 101 * DETECTOR NUMBER: 0 12 
ACQ DATE: 24-JUL-2001 14:29 * AVERAGE EFFICIENCY: 18.57% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 90.71% 
TRACER ID: U2 3 2 - MAR0 1 * TRACER FWHM (kev) : 84.87 
LAMBDA VALUE: 250. * ROI TYPE: MAEJ[JAL 
TRACER DPM AT SAMPLE DATE: 5.486 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 012 - 3JUL01 * BKG ELAPSED TIME: 60000. 

* 

ENERGY CAL DATE: 6-JUL-2001 11:13 * EFF CAL DATE: 6-JUL-2001 11:13 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

U232 5302.5 922.00 1.00 99.8 6.1783-09 8.042E-10 4.931E-11 

U-234 4761.5 152.00 0.00 99.8 1.018E-09 2.181E-10 1.816E-11 

U-235 4385.5 2.00 1.00 80.9 1.6533-11 3.314E-11 6.083E-11 

U-238 4184.4 143.00 0.00 100.0 9.5623-10 2.084E-10 1.812E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * *  Tracer FWHM > 80.0 Kev * * *  

Tom Beddick a 3 - ZY-0 / 
Analyst Date 

GRETCHEN FARNUNG 
Glzl' 0 b*ltr 

Reviewer Date 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
26-JUL-2001 07:47:44 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 25JULOl$R01-9168-PU PU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 25JUL01 * SAMPLE ID: R01-9168-PU 
* 

SAMPLE DATE: 25-JUL-2001 0O:OO * AL I QUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 101 
ACQ DATE: 25-JUL-2001 10:57 
ELAPSED LIVE TIME: 6 0 0 0 0 .  
TRACER ID: PU242A-OCTOOR 
LAMBDA VALUE: 250. 
TRACER DPM AT SAMPLE DATE: 5.295 
SAMPLE MATRIX: WATER 

BKG FILENAME: B - 012-3JULO1 
ENERGY CAL DATE: 6-JUL-2001 11~13 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

DETECTOR NUMBER: 012 
AVERAGE EFFICIENCY: 18.57% 
RECOVERY: 82.17% 
TRACER FWHM (kev) : 41.19 
ROI TYPE: MANUAL 
CONFIDENCE FACTOR: 4.65 
LLD CONSTANT: 2.71 

BKG ELAPSED TIME: 60000. 
EFF CAL DATE: 6-JUL-2001 11:13 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

PU-238 5487.1 1.00 4.00 99.9 7.3893-12 4.4343-11 8.8743-11 

PU-239 5147.7 -2.00 3.00 99.9 -1.4783-11 2.9593-11 7 9543-11 

PU242 4890.7 811.00 0.00 100.4 5.9633-09 5.174E-10 1.9923-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick % 
Analyst 

GRETCHEN FARNUNG 
(?&E 

Reviewer 

3-26-01 
Date 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
25-JUL-2001 08:25:02 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 24JULOl$R01-9169-U UU.CNF 
* * * * * * * * * * * * * * * * * T * * * ~ * * * * * * * T * * * ~ * * * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * *  

* 
BATCH ID: 24JUL01 * SAMPLE ID: R01-9169-U 
SAMPLE DATE: 24-JUL-2001 0 O : O O  * ALIQUOT: 4.000E+02 ml 
SAMPLE TITLE: WELL 103 *. * DETECTOR NUMBER: 013 
ACQ DATE: 24-JUL-2001 14:30 * AVERAGE EFFICIENCY: 
ELAPSED LIVE TIME: 60000. * RECOVERY: 

18.14% 
87.01% 

TRACER ID: U2 3 2 -MAR0 1 * TRACER FWHM (kev) : 52.45 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.486 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 013 - 3JULO1 * BKG ELAPSED TIME: 60000. 
ENERGY CAL DATE: 5-JUL-2001 07:16 * EFF CAL DATE: 5-JUL-2001 07:16 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

U232 5302.5 864.00 0.00 99.8 6.1783-09 8.194E-10 1.9383-11 

U-234 4761.5 135.00 0.00 99.8 9.6523-10 2.162E-10 1.938E-11 

U-235 4385.5 2.00 0.00 80.9 1.7643-11 2.508E-11 2.390E-11' 

U-238 4184.4 100.00 0.00 100.0 7.136E-10 1.7563-10 1.9343-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick 4 3 - ZS-0) Analyst b Date 

GRETCHEN FARNUNG 3 A d )  
Date Reviewer 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
26-JUL-2001 07:48:51 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Spectral F i l e :  ND AMs ARCHIVE S:S 25JULOl$R01-9169-PU PU.CNF 

BATCH ID: 25JUL01 
SAMPLE DATE: 25-JUL-2001 0 O : O O  
SAMPLE TITLE: WELL 103 
ACQ DATE: 25-JUL-2001 10:58 
ELAPSED LIVE TIME: 60000. 
TRACER ID: PU242A-OCTOOR 
LAMBDA VALUE: 250. 
TRACER DPM AT SAMPLE DATE: 5.295 
SAMPLE MATRIX: WATER 

BKG FILENAME: B - 013-3JUL01 
ENERGY CAL DATE: 5-JUL-2001 07:16 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
f 

SAMPLE ID: R01-9169-PU 
4.000E+02 ml 

013 
ALIQUOT : 
DETECTOR NLTMBER: 
AVERAGE EFFICIENCY: 18.14% 
RECOVERY: 80.58% 
TRACER FWHM (kev) : 58.58 
ROI TYPE: MANUAL 
CONFIDENCE FACTOR: 4.65 
LLD CONSTANT: 2.71 

BKG ELAPSED TIME: 
EFF CAL DATE: 5-JUL-2001 07:16 

6 0 0 0 0 .  

ACTIVITY TPU/ERROR MDC 
ml 

BKG %ABN 
ml 2-SIGMA uci/ 

NUCLIDE ENERGY NET 
AREA uci/ 

PU-238 5487.1 -2.00 4.00 99.9 -1.5433-11 3.782E-11 9.2633-11 

PU-239 5147.7 -1.00 1.00 99.9 -7.7123-12 1.5453-11 5.6763-11 

PU242 4890.7 777.00 0.00 100.4 5.9633-09 5.3703-10 2.080E-11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3-ZL-01 
Date 

Tom Beddick 
Analyst 

GRETCHEN FARMUNG f,y 3 I ab101 

I Date ' Reviewer 

Pg. /c) of 2 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
23-JUL-2001 08:59:39 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S  2OJULOl$WllOR-U UU.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 20JuL01 
SAMPLE DATE: 20-m-2001 0o:oo 
SAMPLE TITLE: WELL llOR 

ELAPSED LIVE TIME: 60000. 

LAMBDA VALUE: 250. 
TRACER DPM AT SAMPLE DATE: 5.486 
SAMPLE MATRIX: WATER 

BKG FILENAME: B - 008 - 3JUL01 

ACQ DATE: 20-JUL-2001 11~15 

TRACER ID: U232-MAR01 

ENERGY CAL DATE: 3-JUL-2001 12:43 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

SAMPLE ID: W11OR-U 
ALIQUOT : 4.000E+02 ml 
DETECTOR NUMBER: 008 
AVERAGE EFFICIENCY: 18.08% 
RECOVERY: 98.82% 
TRACER FWHM (kev) : 71.24 
ROI TYPE: MANUAL 
CONFIDENCE FACTOR: 4.65 
LLD CONSTANT: 2.71 

BKG ELAPSED TIME: 60000. 
EFF CAL DATE: 3-JUL-2001 12~43 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NUCLIDE ACTIVITY SUMMARY 

NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uci/ ml NUCLIDE ENERGY 

U232 5302.5 978.00 4.00 99.8 6.1783-09 7.9923-10 7.587E-11 

U-234 4761.5 314.00 2.00 99.8 1.9843-09 3.5623-10 5.8663-11 

U-235 4385.5 10.00 0.00 80.9 7.7933-11 5.0463-11 2.112E-11 

U-238 4184.4 279.00 0.00 100.0 1.7593-09 3.2283-10 1.709E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick - 3-23-61 
Analyst Date 

3 /3y !D I 
6R ETC HEN FARN UN G 

Reviewer I Date' 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
23-JUL-2001 09:05:36 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Spectral File: ND AMs ARCHIVE S:S 20JULOl$WllOR-PU PU.CNF 

BATCH ID: 20JUL01 
SAMPLE DATE: 20-JUL-2001 oo:oo, 
SAMPLE TITLE: WELL llOR 
ACQ DATE: 20-JUL-2001 11:21 
ELAPSED LIVE TIME: 60000. 
TRACER ID: PU242A-OCTOOR 
LAMBDA VALUE: 250. 
TRACER DPM AT SAMPLE DATE: 5.295 
SAMPLE MATRIX: WATER 

BKG FILENAME: B - 016 - 3JUL01 
ENERGY CAL DATE: 5-JUL-2001 07:16 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

SAMPLE ID: W11OR-PU 
ml ALIQUOT: 4.000E+02 

DETECTOR NUMBER: 016 
AVERAGE EFFICIENCY: 17.61% 
RECOVERY: 84.72% 
TRACER FWHM (kev) : 59.42 

CONFIDENCE FACTOR: 4.65 
LLD CONSTANT: 2.71 

BKG ELAPSED TIME: 60000. 

ROI TYPE: MANUAL 

EFF CAL DATE: 5-JUL-2001 07:16 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

ACTIVITY TPU/ERROR MDC BKG %ABN 
uci/ ml 

NUCLIDE ENERGY NET 
AREA uci/ ml 2-SIGMA 

PU-238 5487.1 -1.00 2.00 99.9 -7.5573-12 2.619E-11 7.017E-11 

PU-239 5147.7 1.00 1.00 99.9 7.5573-12 2.619E-11 5.562E- 11' 

PU242 4890.7 793.00 0.00 100.4 5.9633-09 5.221E-10 2.038E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

T-2-3-6 / 
Date 

Tom Beddick '7% 
Analyst 

CRETCHKPj FARNUNG f /J+I 
Reviewer 1 -  Date 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
25-JUL-2001 08 :25: 57 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 24JULOl$R01-9171-U W.CNF 
................................................................................. 

BATCH ID: 24JUL01 * SAMPLE ID: R01-9171-U 
* 

SAMPLE DATE: 24-JUL-2001 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 116R * DETECTOR NUMBER: 014 

AVERAGE EFFICIENCY: 17.92% ACQ DATE: 24-JUL-2001 14~31 * 
ELAPSED LIVE TIME: 60000. * RECOVERY : 87.76% 
TRACER ID: U232 -MAR0 1 * TRACER FWHM (kev) : 55.53 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.486 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 5-JUL-2001 07:16 * 
BKG FILENAME: - - 

EFF CAL DATE: 5-JUL-2001 07:16 
B 014 3JUL01 * BKG ELAPSED TIME: 60000. * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

U232 5302.5 861.00 2.00 99.8 6.178E-09 8.201E-10 6.663E-11 

U-234 4761.5 329.00 0.00 99.8 2.3603-09 4.271E-10 1.944E-11 

U-235 4385.5 6.00 0.00 80.9 5.311E-11 4.4023-11 2.3993-11 

1.9693-09 3.691E-10 1.940E-11 U-238 4184.4 275.00 0.00 100.0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick 

CRETCHEN FARNUNG G M  

‘3 - ZY-0 I 

a /  4 0  1.1 

Analyst Date 

Reviewer I Date ‘ 

Pg. of 2 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
26-J73L-2001 07:50:09 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 25JULOl$R01-9171-PU PU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 2 5JULO 1 * SAMPLE ID: R01-9171-PU 
* 

SAMPLE DATE: 25-JUL-2001 0O:OO ~ * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 116R 
ACQ DATE: 25-JUL-2001 10:59 
ELAPSED LIVE TIME: 60000. 
TRACER ID: PU242A-OCTOOR 
LAMBDA VALUE: 250. 
TRACER DPM AT SAMPLE DATE: 5.295 
SAMPLE MATRIX: WATER 

BKG FILENAME: B - 014 - 3JUL01 
ENERGY CAL DATE: 5-JUL-2001 07~16 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

DETECTOR NUMBER: 014 
AVERAGE EFFICIENCY: 17.92% 
RECOVERY : 78.93% 
TRACER FWHM (kev)  : 67.23 
ROI TYPE: MANUAL 
CONFIDENCE FACTOR: 4.65 
LLD CONSTANT: 2.71 

BKG ELAPSED TIME: 6 0 0 0 0 .  
EFF CAL DATE: 5-JUL-2001 07:16 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uci/ ml 2-SIGMA uCi/ ml 

PU-238 5487.1 1.00 1.00 99.9 7.9693-12 2.7623-11 5.8653-12 

PU-239 5147.7 -2.00 2.00 99.9 -1.5943-11 2.260E-11 7.400E-1L 

PU242 4890.7 752.00 0.00 100.4 5.9633-09 5.4253-10 2.149E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddlck ' T> 
Analyst 

GRETCHEPl FARYUNG 4M p /a- IC  
I Date Reviewer 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
25-JUL-2001 08:26:35 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 24JULOl$R01-9172-U UIJ.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 24JULO1 * SAMPLE ID: R01-9172-U 
* 

SAMPLE DATE: 24-JUL-2001 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 118 * DETECTOR NUMBER : 015 
ACQ DATE: 24-JUL-2001 14 : 32 * AVERAGE EFFICIENCY: 17.51% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 86.36% 
TRACER ID: U232-MAR01 * TRACER FWHM (kev) : 85.16 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.486 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 5-JUL-2001 0 7 ~ 1 6  * EFF CAL DATE: 5-JUL-2001 07:16 

B 015 3JUL01 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

U232 5302.5 828.00 1.00 99.8 6.1783-09 8.038E-10 5.4913-11 

U-234 4761.5 273.00 0.00 99.8 2.0373-09 3.7373-10 2.022E-11 

8.2833-11 5.6393-11 2.4943-11 U-235 4385.5 9.00 0.00 80.9 

2.018E-11 U-238 4184.4 242.00 0.00 100.0 1.802E-09 3.39731-10 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * *  Tracer FWHM > 80.0 Kev * * *  

3- zs-o/ 
Date 

Tom Bedd ick % 
Analyst 

CRETCHEN FARNUHG q,+ j w l o i  
Reviewer I Date 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Spectral File: ND AMs ARCHIVE S:S 25JULOl$R01-9172-PU PU.CNF 

BATCH ID: 25JULO1 
SAMPLE DATE: 25-JUL-2001 0 O : O O  
SAMPLE TITLE: WELL 118' 
ACQ DATE: 25-JUL-2001 10:59 
ELAPSED LIVE TIME: 60000. 
TRACER ID: PU242A-OCTOOR 
LAMBDA VALUE: 250. 
TRACER DPM AT SAMPLE DATE: 5.295 
SAMPLE MATRIX: WATER 

BKG FILENAME: B - 015 - 3JULO1 
ENERGY CAL DATE: 5-JUL-2001 07:16 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

SAMPLE ID: R01-9172-PU 
ALIQUOT : 4.000E+02 ml 
DETECTOR NUMBER: 015 
AVERAGE EFFICIENCY: 17.51% 
RECOVERY: 90.33% 
TRACER FWHM (kev) : 56.68 

CONFIDENCE FACTOR: 4.65 
LLD CONSTANT: 2.71 

BKG ELAPSED TIME: 60000. 

ROI TYPE: MANUAL 

EFF CAL DATE: 5-JUL-2001 07:16 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 
BKG %ABN ACT1 VI TY TPU/ ERROR MDC 

ml 
NET AREA uCi/ ml 2-SIGMA uCi/ 

NUCLIDE ENERGY 

PU-238 5487.1 1.00 0.00 99.9 7.1263-12 1.4273-11 1.931E-11 ' 
PU-239 5147.7 0.00 1.00 99.9 O.OOOE+OO O.OOOE+OO 5.2443-11 

PU242 4890.7 841.00 0.00 100.4 5.9633-09 4.9323-10 1.921E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick TI$ 
Analyst 



BATTELLE 
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ALPHA SPECTROMETRY REPORT 
25-JUL-2001 08:27:30 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 24JULOl$R01-9173-U W.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 24JULO1 * SAMPLE ID: R01-9173-U 
SAMPLE DATE: 24-JUL-2001 0 O : O O  * ALIQUOT: 4.000E+02 ml 
SAMPLE TITLE: WELL 150 * DETECTOR NUMBER: 016 
ACQ DATE: 24-JUL-2001 14 :32 * 
ELAPSED LIVE TIME: 60000. * RECOVERY: 93.47% 

* 

AVERAGE EFFICIENCY: 17.61% 

TRACER ID: U232-MAR01 * TRACER FWHM (kev) : 58.97 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.486 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 5-JUL-2001 07:16 * EFF CAL DATE: 5-JUL-2001 07:16 

B 016 3JUL01 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

5302.5 901.00 0.00 99.8 6.1783-09 8.070E-10 1.8583-11 U232 

U-234 4761.5 129.00 2.00 99.8 8.8453-10 2.010E-10 6.3673-11 

U-235 4385.5 4.00 0.00 80.9 3.3833-11 3.416E-11 2.2923-11 

8.006E-10 1.8583-10 1.8543-11 U-238 4184.4 117.00 0.00 100.0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3 - 2 s - 0  I 
Date 

Tiom Beddick 
Analyst 

Pia ClOl  
Date ' 

CIIETCHEN FARNUNG qV 
Reviewer 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
26-JUL-2001 07:52:15 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 25JULOl$R01-9173-PU PU.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 
BATCH ID: 25JUL01 
SAMPLE DATE: 25-JUL-2001 0O:OO 
SAMPLE TITLE: WELL 150 
ACQ DATE: 25-JUL-2001 11:OO 
ELAPSED LIVE TIME: 60000. 
TRACER ID: PU242A-OCTOOR 
LAMBDA VALUE: 250. 
TRACER DPM AT SAMPLE DATE: 5.295 
SAMPLE MATRIX: WATER 

BKG FILENAME: B - 016-3JULO1 
ENERGY CAL DATE: 5-JUL-2001 07:16 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

SAMPLE ID: R01-9173-PU 
ALIQUOT: 4.000E+02 ml 
DETECTOR NUMBER: 016 
AVERAGE EFFICIENCY: 17.61% 
RECOVERY : 87.60% 
TRACER FWHM (kev) : 65.69 
ROI TYPE: MANUAL 
CONFIDENCE FACTOR: 4.65 
LLD CONSTANT: 2.71 

BKG ELAPSED TIME: 60000. 
EFF CAL DATE: 5-JUL-2001 07:16 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uciy ml 2-SIGblA uCi/ ml 

-1.00 2.00 99.9 -7.3083-12 2.5333-11 6.7863-11' PU-238 5487.1 

PU-239 5147.7 0.00 1.00 99.9 0.000E+00 O.OOOE+OO 5.3793-11* 

PU242 4890.7 820.00 0.00 100.4 5.9633-09 5.164E-10 1.971E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick +26-01 
Analyst Date 

.e jdq'q GRETCHEN FARNUNG 
Reviewer I Date' 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
2-AUG-2001 09:06:46 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SAMPLE TITLE: WELL 150 REP DETECTOR NUMBER: 012 

TRACER ID: U2 3 2 -MAR0 1 TRACER FWHM (kev) : 77.47 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Spectral . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  File: ND AMs ARCHIVE S:S OlAUGOl$R01-9174-U W.CNF 

* 
* SAMPLE ID: RO 1 - 9 174 -U 0 lAUGO 1 

ml ALIQUOT : 4.000E+02 
BATCH ID: * SAMPLE DATE: 1-AUG-2001 0O:OO 

* 
* 
* 
* 
* 
* 
* 
* 
* 

ACQ DATE: 1-AUG-2001 14:38 AVERAGE EFFICIENCY: 18.57% 
ELAPSED LIVE TIME: 60000. RECOVERY: 95.16% 

LAMBDA VALUE: 250. ROI TYPE: MANUAL 

CONFIDENCE FACTOR: 4.65 TRACER DPM AT SAMPLE DATE: 5.485 SAMPLE MATRIX: WATER LLD CONSTANT: 2.71 

BKG FILENAME: B - 012-31JuLOl * BKG ELAPSED TIME: 60000. EFF CAL DATE: 6-JUL-2001 11:13 ENERGY CAL DATE: 6-JUL-2001 11:13 

NUCLIDE ACTIVITY SUMMARY 

TPU/ERROR MDC 
NUCLIDE ENERGY NET BKG %ABN ACTIVITY ml 

2-SIGMA uci/ ml AREA uci/ 

U232 5302.5 967.00 0.00 99.8 6.17631-09 7.990E-10 1.731E-11 

U-234 4761.5 159.00 0.00 99.8 1.016E-09 2.1423-10 1.731E-11 

U-235 4385.5 9.00 1.00 80.9 7.091E-11 5.319E-11 5.7993-11 

U-238 4184.4 157.00 1.00 100.0 1.001E-09 2.126E-10 4.691E-11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8- 2-01 

Y /!e /d, 

Date 
Tom Beddick 

Analyst 

GRETCHEN FARNUNG k+ 

/ Date Reviewer 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
2-AUG-2001 09:02:04 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S OlAUGOl$RO1-9174-PU PU.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 0 lAUGO 1 
SAMPLE DATE: 1-AUG-2001 0 O : O O  * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 150 REP * DETECTOR NUMBER: 006 

* AVERAGE EFFICIENCY: 18.56% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 57.88% 
TRACER ID: PU242A-OCTOOR * TRACER FWHM (kev) : 60.77 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.295 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 
* SAMPLE ID: RO 1 - 9 174 - PU 

ACQ DATE: 1-AUG-2001 14:30 

ENERGY CAL DATE: 1-AUG-2001 11:57 * EFF CAL DATE: 1-AUG-2001 11:57 
B 006 31JUL01 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

PU-238 5487.1 -2.00 7.00 99.9 -2.099E-11 7.275E-11 1.576E-10 

PU-239 5147.7 0.00 0.00 99.9 O.OOOE+OO 0 . 0 0 0 E + 0 0  2.844E-11 

5.9633-09 5.9543-10 7.6863-11 PU242 4890.7 571.00 1.00 100.4 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Torn Beddick @ f- 2-61 
Analyst Date 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
2-AUG-2001 09:05:45 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S OlAUGOl$R01-9175-U ULJ.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BATCH ID: 0 lAUGO 1 * SAMPLE ID: R01-9175-U 
SAMPLE DATE: 1-AUG-2001 0O:OO * ALIQUOT: 4.000E+02 ml 

ACQ DATE: 1-AUG-2001 14:36 AVERAGE EFFICIENCY: 18.71% 
ELAPSED LIVE TIME: 60000. RECOVERY: 80.93% 
TRACER ID: U232-MAR01 * TRACER FWHM (kev) : 63.00 

ROI TYPE: MANUAL LAMBDA VALUE: 
TRACER DPM AT SAMPLE DATE: 5.485 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 6-JUL-2001 11:13 BKG FILENAME: B - 011 - 31JULO1 BKG ELAPSED TIME: 60000. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 

SAMPLE TITLE: WELL 150 BLK * DETECTOR NUMBER: 011 
* 
* 

250. * 

EFF CAL DATE: 6-JUL-2001 11:13 * 
* 
* 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA ucil ml 2-SIGMA uCi/ ml 

U232 5302.5 829.00 2.00 99.8 6.1763-09 8.030E-10 6.918E-11 

U-234 4761.5 2.00 0.00 99.8 1.490E-11 2.117E-11 2.019E-11 

U-235 4385.5 0.00 0.00 80.9 O.OOOE+OO O.OOOE+OO 2.491E-11 

U-238 4184.4 1.00 1.00 100.0 7.4353-12 2.5783-11 5.472E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

g.-- 2-0 1 
Date 

Torn Beddick @ 
Analyst 

I * GRETCHEN FARNUNG 4@ 
Reviewer 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
2-AUG-2001 09:01:27 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S OlAUGOl$RO1-9175-PU PU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 0 lAUGO 1 

SAMPLE TITLE: WELL 150 BLK 

ELAPSED LIVE TIME: 60000. 

LAMBDA VALUE: 250. 
TRACER DPM AT SAMPLE DATE: 5.295 
SAMPLE MATRIX: WATER 

BKG FILENAME: B - 005-31JULO1 

SAMPLE DATE: 1-AUG-2001 0O:OO 

ACQ DATE: 1-AUG-2001 14:29 

TRACER ID: PU242A-OCTOOR 

ENERGY CAL DATE: 1-AUG-2001 11:57 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

SAMPLE ID: R01-9175-PU 
ALIQUOT : 4.000E+02 ml 
DETECTOR NUMBER: 005 
AVERAGE EFFICIENCY: 17.99% 
RECOVERY: 67.74'1; 
TRACER FWHM (kev) : 62.49 
ROI TYPE: MANUAL 

4.65 CONFIDENCE FACTOR: 
2.71 LLD CONSTANT: 

BKG ELAPSED TIME: 60000. 
EFF CAL DATE: 1-AUG-2001 11:57 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 
BKG %ABN ACTIVITY TPU/ERROR MDC 

uci/ ml 
NUCLIDE ENERGY NET 

AREA uci/ ml 2-SIGMA 

PU-238 5487.1 -3.00 9.00 99.9 -2.7743-11 7.170E-11 1.541E-10 

PU-239 5147.7 0.00 0 . 0 0  99.9 O.OOOE+OO O.OOOE+OO 2.506E-11 

PU242 4890.7 648.00 1 . 0 0  100.4 5.9633-09 5.706E-10 6.773E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3-2-61 
Date 

Tom Beddick *n 
Analyst 

GRETCHEN FARNUNG 
B /d+l Reviewer 4"" Date 

Pg. of 2 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
2-AUG-2001 09:09:27 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

................................................................................ * Spectral File: ND AMs ARCHIVE S:S OlAUGOl$R01-9176-U UU.CNF 

BATCH ID: 
SAMPLE DATE: 
SAMPLE TITLE: 
ACQ DATE: 
ELAPSED LIVE TIME 
TRACER ID: 
LAMBDA VALUE: 
TRACER DPM AT SAM 
SAMPLE MATRIX: 
ENERGY CAL DATE: 
BKG FILENAME: 

0 lAUGO 1 

WELL 155 

60000. 

1-AUG-2001 0 O : O O  

1-AUG-2001 14:39 

U232-MAR01 
250. 

iPLE DATE: 5.485 
WATER 

5-JUL-2001 07:16 
B - 013 - 31JUL01 

I 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SAMPLE ID: 
ALIQUOT: 4.0 
DETECTOR NUMBER: 
AVERAGE EFFICIENCY: -~ 

RECOVERY: 
TRACER FWHM (kev) : 
ROI TYPE: 
CONFIDENCE FACTOR: 

R01- 
00E+02 

9176-U 
ml 
013 

18.14% 
77.46% 
73.01 

MANUAL 
4.65 - 0 -  LLD CONSTANT: L .  II 

EFF CAL DATE: 5-JUL-2001 07:16 BKG ELAPSED TIME: 6 0 0 0 0 .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * * *  

NUCLIDE ACTIVITY SUMMARY 

TPU/ERROR MDC BKG %ABN ACTIVITY ml 
ml 2-SIGMA uCi/ 

NUCLIDE ENERGY NET 
AREA uCi/ 

U232 5302.5 769.00 1.00 99.8 6.1763-09 8.3273-10 5.911E-11 

U-234 4761.5 249.00 1.00 99.8 2.000E-09 3.86431-10 5.911E-11 

U-235 4385.5 3.00 0.00 80.9 2.972E-11 3 -4593-11 2.68531-11 

U-238 4184.4 273.00 1.00 100.0 2.188E-09 4.146E-10 5.8993-11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8- 2-01 
Date 

Tom Beddick 1% 

Analyst 

CRETCHEM FARNUNG 

Reviewer I'  Date 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
2-AUG-2001 09:02:35 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*****************T***;F*******T***~*******************~************************* 
Spectral File: ND AMs ARCHIVE S:S OlAUGOl$R01-9176-PU PU.CNF 

BATCH ID: 
SAMPLE DATE: 
SAMPLE TITLE 
ACQ DATE: 
ELAPSED LIVE TIME 
TRACER ID: 

1- 
0 lAUG 

WELL 1 

6 0 0 0  

AUG-2001 00: 

1-AUG-2001 14: 

PU242A-OCTO ~- 

01 
00 
55 
31 
0. 
OR LAMBDA VALUE: 250. 

TRACER DPM AT SAMPLE DATE: 5.295 SAMPLE MATRIX: WATER 
ENERGY CAL DATE: 1-AUG-2001 11:57 
BKG FILENAME: B - 007 - 31JULO1 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
.L 

SAMPLE ID: R01-9176-PU ml 
ALIQUOT : 4.000E+02 
DETECTOR NUMBER: 007 
AVERAGE EFFICIENCY: 18.57% 
RECOVERY: 58.65% 
TRACER FWHM (kev) : 40.16 
ROI TYPE: MANUAL 
CONFIDENCE FACTOR: 4.65 

2.71 LLD CONSTANT: 
BKG ELAPSED TIME: 60000. 
EFF CAL DATE: 1-AUG-2001 11:57 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
n 

NUCLIDE ACTIVITY SUMMARY 

MDC ACTIVITY TPU/ ERROR NUCLIDE ENERGY NET BKG %ABN m l  2-SIGMA uci/ ml 
AREA uci/ 

PU-238 5487.1 -1.00 4.00 99.9 -1.035E-11 5.4783-11 1.2433-10 

PU-239 5147.7 0.00 1.00 99.9 O.OOOE+OO 0.000E+00 7-.618E-11 

PU242 4890.7 579.00 0.00 100.4 5.9633-09 5.6473-10 2.791E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

g- z-01 
Date 

Tom Beddick /i7p7 
Analyst 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
2-AUG-2001 09:10:20 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S OlAUGOl$R01-9177-U UU.CNF 
*****************F***~*******~***~******************~************************** 

SAMPLE DATE: 1-AUG-2001 O O : O O c s  * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 168 * DETECTOR NUMBER: 014 
ACQ DATE: 1-AUG-2001 14:40 AVERAGE EFFICIENCY: 17.92% 
ELAPSED LIVE TIME: 60000. RECOVERY: 85.13% 
TRACER ID: U2 3 2 - MAR0 1 TRACER FWHM (kev) : 60.67 

* CONFIDENCE FACTOR: 4.65 TRACER DPM AT SAMPLE DATE: 5.485 * LLD CONSTANT: 2.71 SAMPLE MATRIX: WATER 

BKG FILENAME: B - 014 - 31JULO1 BKG ELAPSED TIME: 60000. 

* 
* BATCH ID: OlAUGOl SAMPLE ID: R01-9177-U 

* 
* 
* 

LAMBDA VALUE: 250. * ROI TYPE: MANUAL 

EFF CAL DATE: 5-JUL-2001 07:16 * 
* 
* 

ENERGY CAL DATE: 5-JUL-2001 07:16 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uci/ ml 2-SIGMA uCi/ ml 

U232 5302.5 835.00 0.00 99.8 6.1763-09 8.2283-10 2.004E-11 

U-234 4761.5 316.00 1.00 99.8 2.3373-09 4.2743-10 5.444E-11 

U-235 4385.5 11-00 0.00 80.9 1.004E-10 6.2223-11 2.473E-11 

U-238 4184.4 335.00 0.00 100.0 2.4733-09 4.4683-10 2.000E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick 
Analyst 

GRETCHEN FA'ARNUNC 

8-2-01 
Date 

I .  



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
2-AUG-2001 09:03:09 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S OlAUGOl$RO1-9177-PU PU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BATCH ID: 0 lAUGO 1 * SAMPLE ID: R01-9177-PU 

* 
SAMPLE DATE: 1-AUG-2001 0O:OO * ALIQUOT : 4.000E+02 m l  
SAMPLE TITLE: WELL 168' * DETECTOR NUMBER: 008 

18.02% ACQ DATE: 1-AUG-2001 14:32 * AVERAGE EFFICIENCY: 
ELAPSED LIVE TIME: 60000. * RECOVERY : 63.78% 

LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.295 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 008 - 31JULO1 * BKG ELAPSED TIME: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TRACER ID: PU2 4 2A-OCTO OR * TRACER FWHM (kev) : 59.33 

ENERGY CAL DATE: 1-AUG-2001 11:57 * EFF CAL DATE: 1-AUG-2001 11:57 
6 0 0 0 0 .  * 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

PU-238 5487.1 1.00 3.00 99.9 9.8083-12 5.191E-11 1.056E-10 

PU-239 5147.7 1.00 0.00 99.9 9.8083-12 1.9643-11 2.658E-li 

5.963E-09 5.706E-10 2.6453-11 PU242 4890.7 611.00 0.00 100.4 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Torn Beddick 9 
Analyst Date 

GRETCHEN FARNUNG 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
2-AUG-2001 09:11:17 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S OlAUGOl$R01-9177-U-D UU.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 0 lAUGO 1 * SAMPLE ID: R01-9177-U-D 
* 

SAMPLE DATE: 1-AUG-2001 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 168 DUP 

ELAPSED LIVE TIME: 60000. 

LAMBDA VALUE: 250. 
TRACER DPM AT SAMPLE DATE: 5.485 
SAMPLE MATRIX: WATER 

BKG FILENAME: B - 015 - 31JULO1 

ACQ DATE: 1-AUG-2001 14:41 

TRACER ID: U2 3 2 -MAR0 1 

ENERGY CAL DATE: 5-JUL-2001 07:16 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

DETECTOR NUMBER: 
AVERAGE EFFICIENCY: 
RECOVERY: 
TRACER FWHM (kev) : 
ROI TYPE: 
CONFIDENCE FACTOR: 
LLD CONSTANT: 

BKG ELAPSED TIME: 
EFF CAL DATE: 5 - JUL 

015 
17.51% 
81.27% 
76.23 

MANUAL 
4.65 
2.71 

2001 07:16 
60000. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uci/ ml 

U232 5302.5 779.00 4.00 99.8 6.1763-09 8.117E-10 9.5223-11 

U-234 4761.5 299.00 1.00 99.8 2.371E-09 4.295E-10 5.8353-11 

U-235 4385.5 11-00 0.00 80.9 1.076E-10 6.658E-11 2.651E-11 

U-238 4184.4 328.00 1.00 100.0 2.59533-09 4.616E-10 5.824E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick -r-a ,y- 2-01  
Analyst Date 

;I! 31 
GRETCHEN FARNUNG 

Reviewer Date. 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
2-AUG-2001 09:03:42 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S OlAUGOl$RO1-9177-PU-D PU.CNF 
* * * * * * * * * * * * * * * * * 3 * * * 3 * * * * * * * ~ * * * ~ * * * * * * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * *  

BATCH ID: 0 lAUGO 1 * SAMPLE ID: R01-9177-PU-D 
* 

SAMPLE DATE: 1-AUG-2001 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 168 DUP * DETECTOR NUMBER: 009 

18.02% ACQ DATE: 1-AUG-2001 14:33 * AVERAGE EFFICIENCY: 
ELAPSED LIVE TIME: 60000. * RECOVERY: 58.56% 
TRACER ID: PU242A-OCTOOR * TRACER FWHM (kev) : 60.39 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.295 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 3-JUL-2001 14:48 * EFF CAL DATE: 3-JUL-2001 14:48 

B 0 0 9  31JULO1 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

PU-238 5487.1 -4.00 6.00 99.9 -4.2733-11 6.062E-11 1.506E-10 

PU-239 5147.7 0.00 0.00 99.9 O.OOOE+OO 0.000E+00 2.8953-11 

PU242 4890.7 561.00 0.00 100.4 5.9633-09 5.991E-10 2.880E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick 9 
Analyst 

2- z-o i  
Date 

GRETCHEN FARNUNG 4% 
Reviewer I Date 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
3-AUG-2001 08:04:30 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 02AUGOl$R01-9178-U W.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BATCH ID: 02AUGO1 * SAMPLE ID: R01-9178-U 

* 

SAMPLE DATE: 2-AUG-2001 0 O : O O  * ALIQUOT: 4.000E+02 ml 
SAMPLE TITLE: WELL 172' * DETECTOR NUMBER: 011 
ACQ DATE: 2-AUG-2001 15:06 * AVERAGE EFFICIENCY: 18.37% 
ELAPSED LIVE TIME: 60000. * RECOVERY : 92.80% 
TRACER ID: U2 3 2 -MAR0 1 * TRACER FWHM (kev) : 56.49 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.484 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

EFF CAL DATE: 2-AUG-2001 09:21 * ENERGY CAL DATE: 2-AUG-2001 09:21 
B 011 31JUL01 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

5302.5 933.00 1.00 99.8 6.176E-09 7.900E-10 4.8723-11 

4.4553-09 6.954E-10 1.7943-11 

U232 

U-234 4761.5 673.00 0.00 99.8 

2.123E-10 8.812E-11 2.213E-11 

4.5383-09 7.070E-10 4.8623-11 

U-235 4385.5 26.00 0.00 80.9 

U-238 4184.4 687.00 1.00 100.0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8- 3-0  I 
Date 

Tom Beddick 
Analyst 

GRETCHEN FAARNUHG 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
3-AUG-2001 07:58:45 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 02AUGOl$R01-9178-PU PU-CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 0 2AUGO 1 * SAMPLE ID: R01-9178-PU 
* 

SAMPLE DATE: 2-AUG-2001 0 O : O O  * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 172 

ELAPSED LIVE TIME: 60000. 

LAMBDA VALUE: 250. 
TRACER DPM AT SAMPLE DATE: 5.295 
SAMPLE MATRIX: WATER 

B 005 - 31JULO1 

ACQ DATE: 2-AUG-2001 15~01 

TRACER ID: PU242A-OCTOOR 

ENERGY CAL DATE: 1-AUG-2001 11:57 
BKG FILENAME: - 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

DETECTOR NUMBER: 005 
AVERAGE EFFICIENCY: 17.99% 
RECOVERY: 67.95% 
TRACER FWHM (kev) : 59.52 
ROI TYPE: MANUAL 
CONFIDENCE FACTOR: 4.65 
LLD CONSTANT: 2.71 

BKG ELAPSED TIME: 60000. 
EFF CAL DATE: 1-AUG-2001 11:57 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

PU-238 5487.1 -7.00 9.00 99.9 -6.454E-11 6.157E-11 1.5363-10' 

PU-239 5147.7 0.00 0.00 99.9 0.000E+00 0.000E+00 L498E- 11. 

PU242 4890.7 650.00 1.00 100.4 5.963E-09 5.700E-10 6.7523-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

T u c k  .G 8 -  3-01 
Analyst Date 

3 3 " J j  
CRETCHEM FARNUNG 

Date' 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
3-AUG-2001 08:05:35 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 02AUGOl$R01-9178-U-D W.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 02AUGO1 * SAMPLE ID: R01-9178-U-D 
* 

SAMPLE DATE: 2-AUG-2001 0 O : O O  * ALIQUOT: 4.000E+02 ml 
SAMPLE TITLE: WELL 172 DUP * DETECTOR NUMBER: 012 
ACQ DATE: 2-AUG-2001 15:08 * AVERAGE EFFICIENCY: 18.70% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 94.18% 

62.67 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER ID: 

TRACER DPM AT SAMPLE DATE: 5.484 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

U2 3 2 -MAR0 1 * TRACER FWHM (kev) : 

ENERGY CAL DATE: 2-AUG-2001 09:21 * EFF CAL DATE: 2-AUG-2001 09:21 
60000. B 012 - 31JUL01 * BKG ELAPSED TIME: BKG FILENAME: - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

5302.5 964.00 0.00 99.8 6.176E-09 7.9923-10 1.7363-11 

4.600E-09 7.2603-10 1.7363-11 

U232 

U-234 4761.5 718.00 0.00 99.8 

11.00 1.00 80.9 8.6943-11 5.8263-11 5.817E-11 

4.143E-09 6.620E-10 4.706E-11 

U-235 4385.5 

U-238 4184.4 648.00 1.00 100.0 

o m k  % 8 - 7  -o /  - 
Analyst Date 

I L 6AETCHEW FARNUSJG 
Reviewer 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
3-AUG-2001 07:59:49 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 02AUGOl$R01-9178-PU-D PU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 02AUGO1 * SAMPLE ID: R01-9178-PU-D 
* 

SAMPLE DATE: 2-AUG-2001 0 O : O O  * ALIQUOT: 4.000E+02 ml 
SAMPLE TITLE: WELL 172 DUP * DETECTOR NUMBER : 006 

AVERAGE EFFICIENCY: 18.56% ACQ DATE: 2-AUG-2001 15:02 * 
ELAPSED LIVE TIME: 60000. * RECOVERY: 56.66% 
TRACER ID: PU242A-OCTO OR * TRACER FWHM (kev) : 64.48 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.295 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 1-AUG-2001 11:57 * EFF CAL DATE: 1-AUG-2001 11:57 

B 006 31JUL01 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

PU-238 5487.1 -3.00 7.00 99.9 -3.2163-11 7.121E-11 1.609E-10 

PU-239 5147.7 0.00 0.00 99.9 0.000E+00 O.OOOE+OO 2.905E-11 

PU242 4890.7 559.00 1.00 100.4 5.9633-09 5.999E-10 7.851E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick a 
I -- Analyst Date 

y 19 4, 
Date 

cl.w 
CRETCHEM FARMUNG 

Reviewer 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
3-AUG-2001 08:06:40 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S : S  02AUGOl$R01-9179-U W.CNF 
* * * * * * * * * * * * * * * * * T * * * ~ * * * * * * * T * * * ~ * * * * * * * * * * * * * * * * * * T * * * * * * * * * * * * * * * * * * * * * * * * * *  

BATCH ID: 02AUGO1 * SAMPLE ID: R01-9179-U 
* 

SAMPLE DATE: 2-AUG-2001 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 206 ' * DETECTOR NUMBER: 013 
ACQ DATE: 2-AUG-2001 15:08 * AVERAGE EFFICIENCY: 18.02% 

RECOVERY : 90.92% ELAPSED LIVE TIME: 60000. * 
TRACER ID: U2 3 2 - MAR0 1 * TRACER FWHM (kev) : 83.45 

ROI TYPE: MANUAL LAMBDA VALUE: 250. * 
TRACER DPM AT SAMPLE DATE: 5.484 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ENERGY CAL DATE: 2-AUG-2001 11:26 * EFF CAL DATE: 2-AUG-2001 11:26 
60000. B 013 31JUL01 * BKG ELAPSED TIME: - - * 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uCi/ r n l  2-SIGMA uCi/ ml 

U232 5302.5 897.00 1.00 99.8 6.1763-09 8.155E-10 5.067E-11 

U-234 4761.5 290.00 1.00 99.8 1.9973-09 3.6973-10 5.0673-11 

U-235 4385.5 5.00 0.00 80.9 4.2473-11 3.84733-11 2.302E-11 

U-238 4184.4 115.00 1.00 100.0 7.902E-10 1.8663-10 5.057E-11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * *  Tracer FWHM > 8 0 . 0  Kev * * *  

3 - 3 - 0 (  
Date 

Gv= 2 / J O  J/ 
GRETCHEN SARNUNG 

Reviewer Date 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
3-AUG-2001 08:00:30 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S : S  02AUGOl$RO1-9179-PU PU.CNF 
*****************7***~*******k*************~*************************  

BATCH ID: 02AUGO1 * SAMPLE ID: R01-9179-PU 
* 

SAMPLE DATE: 2-AUG-2001 0 O : O O  * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 206 * DETECTOR NUMBER: 007 
ACQ DATE: 2-AUG-2001 15:03 * AVERAGE EFFICIENCY: 18.57% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 58.34% 
TRACER ID: PU242A-OCTOOR * TRACER FWHM (kev) : 49.95 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.295 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 1-AUG-2001 11:57 * EFF CAL DATE: 1-AUG-2001 11~57 

B 007 31JULO1 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

PU-238 5487.1 2.00 4.00 99.9 2.081E-11 6.5843-11 1.250E-10 ' 
PU-239 5147.7 -1.00 1.00 99.9 -1.040E-11 2.084E-11 7.657E-11 

PU242 4890.7 576.00 0.00 100.4 5.9633-09 5.6583-10 2.805E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick 
Analyst 

GRETCHEN FARNUNG 
Reviewer I '  



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
3-AUG-2001 08:07:27 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 02AUGOl$RO1-9180-U W.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 0 2AUGO 1 * SAMPLE ID: R01-9180-U 
* 

SAMPLE DATE: 2-AUG-2001 0 O : O O  * ALIQUOT: 4.000E+02 ml 
SAMPLE TITLE: WELL 300 * DETECTOR NUMBER: 014 
ACQ DATE: 2-AUG-2001 15:12 * AVERAGE EFFICIENCY: 18.22% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 89.34% 
TRACER ID: U2 3 2 - MAR 0 1 * TRACER FWHM (kev) : 87.04 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.484 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 2-AUG-2001 11:26 * EFF CAL DATE: 2-AUG-2001 11:26 

B 014 31JULO1 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

U232 5302.5 891.00 0.00 99.8 6.176E-09 8.156E-10 1.8783-11 

U-234 4761.5 93.00 1.00 99.8 6.4463-10 1.635E-10 5.102E-11 

U-235 4385.5 1.00 0.00 80.9 8.5513-12 1.715E-11 2.317E-11 

U-238 4184.4 32.00 0.00 100.0 2.214E-10 8.441E-11 1.8753-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * *  Tracer FWHM > 80.0 Kev * * *  

B - W /  
Date 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
3-AUG-2001 08:01:06 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*****************T***T*******~***T*******************T************************* 
Spectral File: ND AMs ARCHIVE S:S 02AUGOl$RO1-9180-PU PU.CNF 

BATCH ID: 02AUGO1 

SAMPLE TITLE: WELL 300' 

ELAPSED LIVE TIME: 60000. 

LAMBDA VALUE: 250. 
TRACER DPM AT SAMPLE DATE: 5.295 
SAMPLE MATRIX: WATER 
ENERGY CAL DATE: 1-AUG-2001 11:57 
BKG FILENAME: B - 008 - 31JULO1 

SAMPLE DATE: 2-AUG-2001 0 O : O O  

ACQ DATE: 2-AUG-2001 15: 04 

TRACER ID: PU242A-OCTOOR 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

SAMPLE ID: R01-9180-PU 
ALIQUOT : 4.000E+02 ml 
DETECTOR NUMBER: 008 
AVERAGE EFFICIENCY: 18.02% 
RECOVERY: 68.06% 
TRACER FWHM (kev) : 66.06 
ROI TYPE: MANUAL 
CONFIDENCE FACTOR: 4.65 
LLD CONSTANT: 2.71 

BKG ELAPSED TIME: 60000. 
EFF CAL DATE: 1-AUG-2001 1 1 ~ 5 7  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 
NET BKG %ABN ACTIVITY TPU/ERROR MDC 

ml 
NUCLIDE ENERGY 

AREA uCi/ ml 2-SIGMA uci/ 

PU-238 5487.1 2.00 3.00 99.9 1.8383-11 5.203E-11 9.8933-11 ' 

PU-239 5147.7 1.00 0.00 99.9 9.191E-12 1.841E-11 2..491E-11 ! 

PU242 4890.7 652.00 0.00 100.4 5.9633-09 5.5763-10 2 -4783-11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TM&&i& % 
Analyst 

GRETCflEN FARNUNG 

8-3  -0 I 
Date 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
3-AUG-2001 08:08:21 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 02AUGOl$R01-9181-U W.CNF 
........................................................................... 

BATCH ID: 0 2AUGO 1 
SAMPLE DATE: 2-AUG-2001 0 O : O O  
SAMPLE TITLE: WELL 3061 
ACQ DATE: 2-AUG-2001 15~13 
ELAPSED LIVE TIME: 60000. 
TRACER ID: U232-MAR01 
LAMBDA VALUE: 250. 
TRACER DPM AT SAMPLE DATE: 5.484 
SAMPLE MATRIX: WATER 
ENERGY CAL DATE: 2-AUG-2001 11:26 
BKG FILENAME: B - 015 - 31JUL01 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

SAMPLE ID: R01-9181-U 
ALIQUOT : 4.000E+02 ml 
DETECTOR NUMBER: 015 
AVERAGE EFFICIENCY: 17.78% 
RECOVERY : 87.84% 

ROI TYPE: MANUAL 
CONFIDENCE FACTOR: 4.65 

2.71 LLD CONSTANT: 

BKG ELAPSED TIME: 60000. 

TRACER FWHM (kev) : 73.49 

EFF CAL DATE: 2-AUG-2001 11~26 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 
BKG %ABN ACTIVITY TPU/ ERROR MDC 

uCi/ ml uCi/ ml 
NET 
AREA 2-SIGMA 

NUCLIDE ENERGY 

U232 5302.5 855.00 4.00 99.8 6.1763-09 8.005E-10 8.675E-11 

U-234 4761.5 385.00 1.00 99.8 2.7813-09 4.7623-10 5.3163-11 

U-235 4385.5 13.00 0.00 80.9 1.158E-10 6.620E-11 2.415E-11 

U-238 4184.4 366.00 1.00 100.0 2.6383-09 4.560E-10 5.3063-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick a 
Analyst 

GRETCHEN FARNUNG 

Reviewer 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
3-AUG-2001 08:01:57 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 02AUGOl$R01-9181-PU PU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SAMPLE DATE: 2-AUG-2001 0O:OO * ALIQUOT : 4.000E+02 ml 

ACQ DATE: 2-AUG-2001 15:04 * AVERAGE EFFICIENCY: 18.49% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 59.71% 
TRACER ID: PU242A-OCTOOR * TRACER FWHM (kev) : 72.97 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.295 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 009 - 31JuL01 * BKG ELAPSED TIME: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 
BATCH ID: 02AUGO1 * SAMPLE ID: R01-9181-PU 

SAMPLE TITLE: WELL 306 * DETECTOR NUMBER: 009 

EFF CAL DATE: 2-AUG-2001 09:21 * ENERGY CAL DATE: 2-AUG-2001 09:21 
60000 .  * 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uCi/ ml 2-SIGMA uti/ ml 

1.021E-11 7.3633-11 1.4393-10 ' PU-238 5487.1 1.00 6.00 99.9 

PU-239 5147.7 2.00 0.00 99.9 2.042E-11 2.8973-11 2.7673-11 

PU242 4890.7 587.00 0.00 100.4 5.9633-09 5.8943-10 2.7533-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8-3-01 
Date 

Tom Beddick I-& 
Analyst 

2 p 6 r  GRETCHEN FARNUNG 
R e v 1  ewer Date I 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
3-AUG-2001 08:09:37 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  File: ND AMs ARCHIVE S:S 02AUGOl$R01-9182-U UU.CNF 

ml ALIQUOT : 4.000E+02 SAMPLE TITLE: WELL 5069 * DETECTOR NUMBER: 016 

AVERAGE EFFICIENCY: 17.50% 
ELAPSED LIVE TIME: 60000. 

ROI TYPE: MANUAL 
250. CONFIDENCE FACTOR: 4.65 

TRACER DPM AT SAMPLE DATE: 5.484 SAMPLE MATRIX: WATER LLD CONSTANT: 2.71 

BKG FILENAME: B - 016 - 31JULO1 * BKG ELAPSED TIME: 60000. 

* 
* 02AUGO1 SAMPLE ID: R01-9182-U 

BATCH ID: * 

ACQ DATE: * 
TRACER ID: * 
LAMBDA VALUE: * 

SAMPLE DATE: 2-AUG-2001 0 O : O O  

2-AUG-2001 15:14 

U232-MAR01 

* RECOVERY: 93.21% 
TRACER FWHM (kev) : 53.02 * 

* 
* 
* EFF CAL DATE: 2-AUG-2001 11:26 ENERGY CAL DATE: 2-AUG-2001 11:26 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

%ABN ACTIVITY 
uci/ ml 

TPU/ERROR 
2 -SIGMA 

8.078E-10 

7.4393-10 

7.9993-11 

5.3773-10 

* * * * * * * * * *  

MDC 
uci/ ml 

BKG NET 
AREA 

ENERGY NUCLIDE 

1.8743-11 6.1763-09 99.8 

99.8 

80.9 

100.0 

. * ****  

893.00 0 . 0 0  5302.5 

4761.5 

4385.5 

4184.4 

* * * * * * *  

U232 

U-234 

U-235 

U-238 

* * * * * * *  

1.8743-11 

2.3123-11 

4.641E-09 0 . 0 0  671.00 

1.706E-10 

3.1893-09 

0 . 0 0  20.00 

462.00 5.080E-11 1.00 

* * * * *  ****  * * * * * * * * * * *  * *  * * * * * * * * * * *  * *  * * *  * *  * * * * * * *  * *  * 

s- -3 -o( 
Date 

Torn Be& ‘ck % 
Analyst 

I 
GAETGMEN FARMUNG Gw 

Reviewer 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
3-AUG-2001 0 8 : 0 2 : 3 3  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 02AUGOl$R01-9182-PU PU.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 02AUGO1 SAMPLE ID: RO 1 - 9182 - PU 
* 
* 

SAMPLE DATE: 2-AUG-2001 0 O : O O  * ALIQUOT: 4.000E+02 ml 

ACQ DATE: 2-AUG-2001 1 5 ~ 0 5  * AVERAGE EFFICIENCY: 18.45% 
ELAPSED LIVE TIME: 60000. * RECOVERY : 56.89% 
TRACER ID: PU2 4 2A-OCTO OR * TRACER FWHM (kev) : 45.71 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.295 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

SAMPLE TITLE: WELL 506. * DETECTOR NUMBER: 010 

ENERGY CAL DATE: 2-AUG-2001 09:21 * EFF CAL DATE: 2-AUG-2001 09:21 
6 0 0 0 0 .  BKG ELAPSED TIME: B 010-31JULO1 * 

* BKG FILENAME: - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uti/ ml 2-SIGMA uCi/ ml 

PU-238 5487.1 3.00 3.00 99.9 3.2223-11 6.454E-11 1.156E-10 

PU-239 5147.7 0.00 1.00 99.9 O.OOOE+OO O.OOOE+OO 7.9043-11 ’ 

PU242 4890.7 558.00 0.00 100.4 5.9633-09 5.9963-10 2.8963-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8 - 3  -61 
Date 

ih Beddick 
Analyst 

GRETCHEN FARNUNG 
Rev1 ewer 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
9-AUG-2001 11:06:45 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 08AUGOl$R01-9183-U UU.CNF 
* * * * * * * * * * * * * * * * * T * * * ~ * * * * * * * T * * * T * * * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * *  

BATCH ID: 08AUGO1 * SAMPLE ID: R01-9183-U 
SAMPLE DATE: 8-AUG-2001 0O:OO * ALIQUOT : 4.000E+02 ml 

* DETECTOR NUMBER: 001 
* AVERAGE EFFICIENCY: 21.13% 

SAMPLE TITLE: WELL 601 

ELAPSED LIVE TIME: 60003. * RECOVERY: 104.88% 
TRACER ID: U2 3 2 -MAR0 1 * TRACER FWHM (kev) : 59.80 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.484 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 

ACQ DATE: 8-AUG-2001 10:25 

ENERGY CAL DATE: 1-AUG-2001 09:49 * EFF CAL DATE: 1-AUG-2001 09:49 
B 001 3JUL01 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACT IVI TY TPU/ ERROR MDC 
AREA uci/ ml 2-SIGMA uCi/ ml 

U232 5302.5 1213.00 1.00 99.8 6.1753-09 7.860E-10 3.747E-11 

U-234 4761.5 187.00 0.00 99.8 9.5203-10 1.915E-10 1.380E-11 

U-235 4385.5 11.00 0.00 80.9 6.908E-11 4.2743-11 1.702E-11 

U-238 4184.4 198.00 0.00 100.0 1.006E-09 1.9943-10 1.3773-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Toil Bedrlick 4 I I-lq-Ol 
Analyst Date 

GRETCHEN FARNUNG 
Reviewer 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
9-AUG-2001 10:51:19 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 08AUGOl$R01-9183-PU PU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 0 8AUGO 1 * SAMPLE ID: R01-9183-PU 
* 

SAMPLE DATE: 8-AUG-2001 0O:OO * ALIQUOT: 4 4.000E+02 ml 
SAMPLE TITLE: WELL 601 * DETECTOR NUMBER: 005 
ACQ DATE: 8-AUG-2001 10:29 * 
ELAPSED LIVE TIME: 60000. * 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.295 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: 

AVERAGE EFFICIENCY: 17.99% 
RECOVERY: 67.32% 

TRACER ID: PU242A-OCTOOR * TRACER FWHM (kev) : 28.19 

ENERGY CAL DATE: 1-AUG-2001 1 1 : 5 7  * EFF CAL DATE: 1-AUG-2001 11:57 
B 005 31JULO1 * BKG ELAPSED TIME: 60000. - - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG &ABN ACTIVITY TPU/ERROR MDC 
AREA u C i /  ml 2-SIGMA uCi/ ml 

PU-238 5487.1 0.00 8.00 99.9 0.000E+00 0.000E+00 1.4763-10 

PU-239 5147.7 0.00 0.00 99.9 0.000E+00 0.000E+00 2. 522E-11r 

PU242 4890.7 644.00 1.00 100.4 5.9633-09 5.718E-10 6.815E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
9-AUG-2001 11:08:02 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 08AUGOl$RO1-9184-U W.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BATCH ID: 08AUGO 1 * SAMPLE ID: R01- 9184 -U 

* 
SAMPLE DATE: 8-AUG-2001 0O:OO * ALIQUOT : 4.000E+02 ml 

ACQ DATE: 8-AUG-2001 10:25 * AVERAGE EFFICIENCY: 21.53% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 90.56% 
TRACER ID: U232-MAR01 * TRACER FWHM (kev) : 86.96 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.484 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

SAMPLE TITLE: WELL C-032 * DETECTOR NUMBER: 002 

ENERGY CAL DATE: 1-AUG-2001 09:49 * EFF CAL DATE: 1-AUG-2001 09:49 
B 002 3JULO1 * BKG ELAPSED TIME: 60001 - BKG FILENAME: - - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uci / ml 2 -SIGMA uci/ ml 

U232 5302.5 1067.00 10.00 99.8 6.1753-09 7.979E-10 1.008E-10 

U-234 4761.5 524.00 4.00 99.8 3.033E-09 5.013E-10 6.950E-11 

U-235 4 3 8 5 . 5  17.00 1.00 80.9 1.214E-10 6.4513-11 5.254E-11 

7.571E-11 U-238 4184.4 538.00 5.00 100.0 3,107E-09 5.120E-10 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* **  Tracer FWHM > 80.0 Kev * * *  

GRETCHEN FARNUNG JM 2 I d o h  
Reviewer Date I '  



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
9-AUG-2001 10:52:30 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 08AUGOl$R01-9184-PU PU.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 08AUGO1 * SAMPLE ID: RO 1 - 9 184 - PU 
SAMPLE DATE: 8-AUG-2001 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL C-03’ * DETECTOR NUMBER: 006 
ACQ DATE: 8-AUG-2001 10:32 * AVERAGE EFFICIENCY: 18.56% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 71.46% 
TRACER ID: PU242A-OCTOOR * TRACER FWHM (kev) : 56.75 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.295 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 

ENERGY CAL DATE: 1-AUG-2001 11:57 * EFF CAL DATE: 1-AUG-2001 11:57 
B 006 31JUL01 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

PU-238 5487.1 1.00 7.00 99.9 8.500E-12 6.5853-11 1.2763-10‘ 

PU-239 5147.7 6.00 0.00 99.9 5.10OE-11 4.200E-11 2.3043-11 

PU242 4890.7 705.00 1.00 100.4 5.9633-09 5.5393-10 6.2253-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

6/)4 9 /soh [IRETCMEN FARHUNG 
Reviewer Date 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
9-AUG-2001 11:09:15 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 08AUGOl$R01-9185-U UU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 
* BATCH ID: 0 8AUGO 1 SAMPLE ID: R01-9185-U 

SAMPLE DATE: 8-AUG-2001 0 O : O O  
SAMPLE TITLE: WELL C-09s 
ACQ DATE: 8-AUG-2001 10:26 AVERAGE EFFICIENCY: 22.83% 
ELAPSED LIVE TIME: 60002. * RECOVERY: 101.39% 
TRACER ID: U232-MAR01 TRACER FWHM (kev) : 81.20 

ROI TYPE: MANUAL LAMBDA VALUE: 
4.65 CONFIDENCE FACTOR: TRACER DPM AT SAMPLE DATE: 5.484 
2.71 LLD CONSTANT: SAMPLE MATRIX: WATER 

BKG ELAPSED TIME: 60001. 

* ALIQUOT: 4.000E+02 ml 
* DETECTOR NUMBER: 003 
* 
* 

250. * 
* 
* 
* EFF CAL DATE: 1-AUG-2001 09:49 ENERGY CAL DATE: 1-AUG-2001 09:49 

BKG FILENAME: - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

B 003-3JULO1 * 
* 

NUCLIDE ACTIVITY SUMMARY 
NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 

AREA uCi/ ml 2-SIGMA uci/ ml 

U232 5302.5 1267.00 5.00 99.8 6.1753-09 7.604E-10 6.3883-11 

U-234 4761.5 342.00 0.00 99.8 1.6673-09 2.831E-10 1.321E-11 

U-235 4385.5 20.00 1.00 80.9 1.202E-10 5.8563-11 4.425E-11 

U-238 4184.4 270.00 0.00 100.0 1.3133-09 2.3483-10 1.318E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * *  * * *  Tracer FWHM > 80.0 Kev 

GRETCHEN FARNUNG 
Reviewer 

Pg. of Jz/ 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
9-AUG-2001 10:53:25 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S : S  08AUGOl$RO1-9185-PU PU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 08AUGO 1 * SAMPLE ID: R01-9185-PU 
* 

SAMPLE DATE: 8-AUG-2001 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL C-09 * DETECTOR JWMBER: 007 
ACQ DATE: 8-AUG-2001 10:33 * AVERAGE EFFICIENCY: 18.57% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 69.79% 
TRACER ID: PU242A-OCTOOR * TRACER FWHM (kev) : 68.77 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.295 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 1-AUG-2001 11:57 * EFF CAL DATE: 1-AUG-2001 11:57 

BKG ELAPSED TIME: 60000. B 007 31JuL01 * BKG FILENAME: - - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA ' uCi/ ml 2-SIGMA uCi/ ml 

PU-238 5487.1 1.00 4.00 99.9 8.6983-12 5.2193-11 1.045E-10 

PU-239 5147.7 2.00 1.00 99.9 1.740E-11 3.4833-11 6.401E-11' 

PU242 4890.7 689.00 0.00 100.4 5.9633-09 5.2883-10 2.3453-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

GRETCHEN FARNUNG 
9 L& 

Reviewer Date ' 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
9-AUG-2001 11:09:55 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 08AUGOl$R01-9186-U W.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 0 8AUGO 1 * SAMPLE ID: R01-9186-U 
* 

SAMPLE DATE: 8-AUG-2001 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL C-16 * DETECTOR NUMBER: 004 
ACQ DATE: 8-AUG-2001 10:27 * AVERAGE EFFICIENCY: 22.93% 
ELAPSED LIVE TIME: 60002. * RECOVERY: 98.18% 
TRACER ID: U232-MAFt01 * TRACER FWHM (kev) : 82.68 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.484 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 1-AUG-2001 09:49 * EFF CAL DATE: 1-AUG-2001 09:49 

B 004 3JULO1 * BKG ELAPSED TIME: 60002. BKG FILENAME: - - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

U232 5302.5 1232.00 3.00 99.8 6.1753-09 7.755E-10 5.3953-11 

U-234 4761.5 172.00 1.00 99.8 8.621E-10 1.7633-10 3.6893-11 

U-235 4385.5 6.00 0.00 80.9 3.710E-11 3.070E-11 1.6763-11 

U-238 4184.4 174.00 0.00 100.0 8.704E-10 1.768E-10 1.356E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * *  Tracer FWHM > 80.0 Kev * * *  



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
9-AUG-2001 10:54:28 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 08AUGOl$R01-9186-PU PU.CNF 
............................................................................... 

SAMPLE DATE: 8-AUG-2001 0O:OO * ALIQUOT: 4.000E+02 ml 
BATCH ID: 

SAMPLE TITLE: WELL C-16 * DETECTOR NUMBER: 008 
ACQ DATE: 8-AUG-2001 10:34 * AVERAGE EFFICIENCY: 18.02% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 70.26% 
TRACER ID: PU242A-OCTOOR * TRACER FWHM (kev) : 61.70 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.295 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 
SAMPLE ID: R01-9186-PU 08AUGO1 * 

ENERGY CAL DATE: 1-AUG-2001 11:57 * EFF CAL DATE: 1-AUG-2001 11:57 
B 008-31JULOl * BKG ELAPSED TIME: 60000. BKG FILENAME: - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uci/ rnl 2-SIGMA uCi/ ml 

PU-238 5487.1 1.00 4.00 99.9 8.9043-12 5.3443-11 1.069E-10 

PU-239 5147.7 0.00 0.00 99.9 O.OOOE+OO O.OOOE+OO 2.413E-11 

PU242 4890.7 673.00 1.00 100.4 5.9633-09 5.521E-10 6.521E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

$-Icf -O(  
Date 

6 R ETC I4 EN FARM UN G 
Reviewer 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
25-JUL-2001 08:20:45 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE R:R 24JULOl$BLKWELLS-2 UU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 24JUL01 * SAMPLE ID: BLKWELLS-2 
SAMPLE DATE: 24-JUL-2001 0 O : O O  * ALIQUOT: 4.000E+02 ml 
SAMPLE TITLE: WJ GRD WELLS BLK * DETECTOR NUMBER: 009 
ACQ DATE: 24-JUL-2001 14:25 * AVERAGE EFFICIENCY: 18.02% 

RECOVERY: 83.32% ELAPSED LIVE TIME: 60000. * 
TRACER ID: U2 3 2 - MAR0 1 * TRACER FWHM (kev) : 80.91 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.486 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 

ENERGY CAL DATE: 3-JUL-2001 14:48 * EFF CAL DATE: 3-JUL-2001 14:48 
* BKG ELAPSED TIME: 60000. B 009 - 3JULO1 BKG FILENAME: - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

U232 5302.5 822.00 3.00 99.8 6.1783-09 8.2583-10 8.089E-11 

U-234 4761.5 2.00 0.00 99.8 1.503E-11 2.137E-11 2.037E-11 

U-235 4385.5 -1.00 1.00 80.9 -9.2713-12 1.8593-11 6.8233-11 

U-238 4184.4 -1.00 1.00 100.0 -7.5003-12 1.504E-11 5.520E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * *  Tracer FWHM > 80.0 Kev * * *  

Tom Beddick qt, 3-u-01 
Analyst Date 

CRETCHEW FARNUNG, 
Reviewer Date' ' 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
26-JUL-2001 07:45:45 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE R:R 25JULOl$BLKWELLS-2 PU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 25JUL01 * SAMPLE ID: BLKWELLS-2 
* 

SAMPLE DATE: 25-JUL-2001 0O:OO * ALIQUOT: 4.000E+02 ml 
SAMPLE TITLE: WJ WELLS 1ST HALF BL 

ELAPSED LIVE TIME: 60000. 

LAMBDA VALUE: 250. 
TRACER DPM AT SAMPLE DATE: 5.295 
SAMPLE MATRIX: WATER 

B 009 3JULO1 

ACQ DATE: 25-JUL-2001 10:55 

TRACER ID: PU242A-OCTOOR 

ENERGY CAL DATE: 3-JUL-2001 14:48 
BKG FILENAME: - - 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

DETECTOR NUMBER: 
AVERAGE EFFICIENCY: 
RECOVERY: 
TRACER FWHM (kev) : 
ROI TYPE: 
CONFIDENCE FACTOR: 
LLD CONSTANT: 
EFF CAL DATE: 3 -JuL- 
BKG ELAPSED TIME: 

0 0 9  
18.02% 

' 77.45% 
70.98 

MANUAL 
4.65 
2.71 

6 0 0 0 0 .  
,2001 14:48 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uCi/ ml 2-SIGMA uci/ ml 

PU-238 5487.1 -2.00 7.00 99.9 -1.615E-11 5.59831-11 1.212E-10 

PU-239 5147.7 -1.00 1.00 99.9 -8.0763-12 1.618E-11 5.9443-11 

PU242 4890.7 742.00 0.00 100.4 5.9633-09 S.451E-10 2.178E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3-Zd-01 
Date 

Tom Beddick ---& 
Analyst 

9 /.P /2/ 
CRETCHEN FWRNUNG 

R e v i e w e r  Date' ' 



VERIFIED TO BE A TRUE & 
CORRECT COPY 

@ Baltelle iopsA& W"t-0 ( 
Pg. I of 2- . . . Putting Technology To Work 

RADIOANALYTICAL LABORATORY ANALYTICAL REQUEST 

'Project # 'Needed By: 'Re turn  Toi1I:lil Stop: 

-/+-or 
Soil Sediment  W a t e r  ilter Srnenr  O t h e r  (Splcicify) "Xurnber  o f  S:iniplcs: 

, I;s'o I \ 'Jil c 3 
'Type o f  

2 0  
Sample 0 0 II 0 La 

G m u . ~  *, I 

lt(jR, iI(,R. \ [h. I F  0 , 1s" (LOLA& kq 
I I 

I Gross Alpha Beta Other (Specify Below) 
P Gamma Spectrometry 

Plutonium Isotope 
a Uranium Isotope 

"Sample Disposition: 
Return to Submitter 

0 kch ive**  
Dispose (The Lab will not be responsible for disposal ofchemicals) 

#PRIORITY (Manager's Approval) 
Completion Date: 8-8-cji @ 

CHAIN-OF-CUSTODY R E C O R D  

The sample(s) named below have been evaluated to pmcenure TR-OP-001 for tr;uupomtlon In commerce over publlc roads Check applicable box below 
a The msrcnals arc regulated by DOT Contact Sire Shipping Otfcer 
0 The malcnals arc exempted from rqulation. Sign below and tmspon mrenals tn sccord;mce with procedure TR-OP-001 
0 NJA - marenals not going on public roadway 

Evaluator's Signatu~e Date 

Relinquished: 

b'14ai car0 Relinquished: 

000-027. Rev, I 4  Pg. L at 20 7.99)(ds) 



VERIFIED TO BE A TRUE & 
CORRECT COPY 

-..- . . . Putting Technology To M r k  pg. 2- of 2 
RADIO.AiV.ALYTICAL LABORATORY ANALYTICAL REQUEST 

Other (Specify Below) 
'Type of Analysis! 
II Gross Alpha Beta 
I Gamma Spectrometry 
CI Plutonium Isotope 
H Uranium Isotope 

I 

'Sample Disposition: 
Return to Submitter 

0 Archive** 
Dispose (The Lab will not 2 responsible for dispsal of chemicals) 

#PRIORITY (Manager's .i\pproval) 

CHAIN-OF-CUSTODY R E C O R D  

The smple(s) named below have been evaluated to procedure TR-OP-001 for trylspnation in commerce over public roads. Check clpplictble box below 
0 The matenah are regdated by DOT. Contact Site Sliipping Oficer. 
a The materials arc exempted from rcqulation sig below and tmspot~  mtenals in accordance wiih proc- -dure TR-OP-00 I 
(7 NIA - materials not goins on public roadway 

Evaluator's Sigaturr Dace 

Relinquished: 

Ret inquished: 

Received By: 7 (m S-&-O/ 



YE[! Jut i 1 .  200: 
GROUP 3 SrlO COUNT RESULTS OF GROUND YATEil WELLS I1ST i iALF l  YELL 101. 103,  11OR. 6-18-01. 

SAMPLE TIME ALPHA BETA ALPHA BETA TOO CLOCK 
SN CODE I M i N .  I COUNTS COUNTS CPM CPM HR:WN:SEC 

I d /  - 32 Sr9G 100,OG 21 166 0.21 1.66 03:58:35 
to3  - 33 Sr90 100,OO 12 193 0.12 1.93 05:38:57 
, 1 0 ~  - 34 Si-90 100.00  14 139 0 .14  1.39 07: 19: 18 



2-10 0.99 I 

35 WATlGW 60,OO 
36 rlAT/GU 60.00 
37 WATIGW 60.00 

'Isyl 38 YAT/GY 60 ,OO 
7-rz-ol 39 YATlGW 60.00 

40 WATlGW 60.00 3.62 .15 (NOA ( a l p h a 1  
41 WAT/GU 60.00 
42 W A i i G W  60.00 

0,17 0 . 4 4  4.28 

/ 

WED JllL 11, 2001 
GROUP C SR90 COUNT RESbLTS OF GROUND WATER YELLS (FIRST HALF) HELL 100,10ODUP,100 HS,i16R,118,155,168,172.BLANK SPiQ,JLANK.16-18-01 I 

SAHPLE 
SN COCE 

TIME ALPHA 
INN. I COUNTS 

100.00  4 
100.00 5 
100.00 23 
100.00 r2 
100.00 12 
100.00 15 
100.00 16 
1 0 0 . 0 0  25 
100.00 20 
100.00 23 

W I 0 1 - 9 1 6 i  THRb ROl-!ld6 

BETA 
COUNTS 

111 
132 

3053 
87 

2 1 1  
120 
419 
3 4 8  

2664 
124 

ALPHA 
CPH 

0,04 
0,05 
0.23 
0.12 
0.12 
0. I5  
0.16 
0.25 
0.20 
0.23 

BETA TOO CLOCK 
CPH HR:HN:SEC 

1 , 1 1  15:40:49 
1,32 I7:Zl:ll 

30.53 19 :01 :33  
0.87 20:41:54 
2.17 22 22: 15 
1.20 00 :02 :31  
4.19 01 :42 :58  
3 .48  i13:23:19 

26.64 05:03:4; 
1.24 06 :44 :02  

Tim Welch 
P 
g - m l  



-rill JUL 12,  2001 
GROUP C SR90 COUNT RESULTS OF GROUND V A i E R  WELLS I FIiiST HALF1 UELL 150.150AEPq150 dtK, 206.3CO.~OOD1P.30~.5il6~6Ol .C-O3.C-09.C-l5, 

SAMPLE TIME ALPHA BETA AL?HA BETA TOD CLOCK 
SN CODE IMIN ,  I COUNTS COUNTS CPM CPH HR:MN:SEC 

1 1  SR90 100.00 
12 SR90 100.0C 
13 SR90 : O O , O O  
14  SR90 1Oi1.00 
15  Sfi90 100,OG 
16 SR90 i00.00 
11 9 9 0  1Oii.OG 
18 SR90 100.00 
19 SR90 iOO.00 
20 Sfi90 100.00 
2 1  SR90 100,OO 
22 SR90 100.00 

I9 
5 

13 
9 

11 
20 
15 
29 
39  
27 
21 
16 

122 0.19 1.22 

194 0 - 1 2  1.94 
131 0,09 1.31 
l O i  0,;; 1.07 
101 C,20 i .01 
129 6.15 1,29 
135 6.29 1.35 
150 0.39 1 S O  
170 0.27 1 .70  
658 0.27 6,58 
110 C . 1 6  1.10 

108 0.35 i ,oa 
15 : 42 : 27 
1 1 : 2 2 : 4 9  
19:03: iO 
20: 4 3 3 2  
22 : 23 : 53 

01 : 44 :36 
33 :24 :58  
05:05:19 
06: J j : 4 l  

10: 0 6 2 4  

O0:04: i 5 

0826 :o; 

*A>ROl ' -s31 13.DAT 



TUE JllL 17,  200: 
GAOUP E SA40 7 DAY RECOUNT OF YJ MON YELLS 101 AND 103. 

SAMPLE TIME ALPHA BETA ALPHA BETA TOD CLOCK 
SN CODE I H I N . 1  COUNTS COUNTS CPH CPH HA:HN:SEC 

1 1 SR90 iOO.00 13 244 0.13 2-44 16:59:15 i o /  
12 SA90 100,ilo 16 229 0.16 2.29 18:39:38 / o  3 



I E O  Jut 18, 2001 
IGROUP C 3 9 0  COUNT OF WELLS 118. 168,  172 ,  ELI( SPY, - 7 DAY RECOUNT, 

SAMPLE TIME ALPHA BETA ALPtiA BETA TOO CLOCK 
SN CODE IM IN . )  COUNTS COUNTS CPW CPH 4R:  MN: SEC 

rib 11 SR90 100,OO 6 306  0.06 3 . 0 6  16:47:29 
12 SR90 100 ,oo  11 51 7 0.11 6 , 1 7  18:27:51 

:7L 13 5R90 1 O O . O G  13 61 1 0,13 6 . 1 1  20308:G 
fi$ 13 SF90 100 .00  27 4324 3 , U  4 3 - 2 4  21 :18 :35  

Pg. "2 of - 20 



YED JUL l a .  2001 
GROUP 0 SR90 COUNT OF WELLS 1508. C-43. C-09 - DAY JECOUNT. 

SAMPLE TIME ALPHA 8ETA ALPHA BETA TOO CLOCK 
SN CODE I W I N ,  1 COUNTS COUNTS CPM CFM HP:#N:SEC 

1 si390 100,oo a 100 0,08 1.00 23:29:01 IsOkw 
2 3 9 0  1OO.CO 21 173 d,21  1.73 01:09:26 C - 0 3  

3 SI390 100,oo ia  1008 0.18 io,oa 02:49:47 t - o f  



Dates of Collection: 6/13-I 8/01 
Sample Size (ml) : 400.00 

Separation Date: 7/10/01 
Separation Time: 11 :00 

Strontium-90 Analysis of West Jeff. Ground Water Wells - 1st Half 2001. 
Method: RL-TP-035 

First Count: 

Analyzed By: R , k w  MePCP 
Date: g-g-Gi 

Reviewed By: Em Welch '137c, 
Date: 

k & O (  



Strontium-90 Analysis of West Jeff. Ground Water Wells - 1st Half 2001. 
Dates of Collection: 6/13-18/01 
Sample Size (ml) : 400.00 

Separation Date: 7/11/01 
Separation Time: 0955 

Method: RL-TP-035 

First Count: 

R01-9167MS received 2.0ml SrN03 carrier. 

I I I I 

BLKSPK 1 NA I 7/18/01 21:48 I 10.1 [ 11.6 1 87.1 I 2 1 100 I 4324 I 1.08 I 39.96 1 7.35E-08 I 4.31E-09 I 1.66E-09 



Dates of Collection: 6/13-18/01 
Sample Size (ml) : 400.00 

Separation Date: 7/12/01 
Separation Time: 1O:OO 

First Count: 

R01-9175 
R01-9184 
R01-9185 

Strontium-90 Analysis of West Jeff. Ground Water Wells - 1st Half 2001. I 
Method: RL-TP-035 

1 SOBLK 7/18/01 23:29 10.6 11.6 91.4 2 100 100 1.08 39.96 -1.36E-10 8.90E-10 1.58E-09 
~ 

C-03 7/19/01 1:09 10.5 11.6 90.5 2 100 173 1.08 39.96 1.1 1 E-09 1.04E-09 1.59E-09 
c-09 7/19/01 2:49 10.8 11.6 93.1 2 100 1008 1.08 39.96 1.49E-08 2.02E-09 1.55E-09 

Second Count (preferred value): 

Analyzed By: P - L -  H‘FgK 
Date. Q-P-0  I 



bx. GxCludD l&Us dPL %&Battelle 
. . . Puffing Technology To Work m $ L F  mj 

Sample Preparation Record Sheet 
HdCF LE G L I E M ~ S  

Preparation Date 6.'- Z p - b  

Analysis Sf 70 @ / ~ ~ # 0 1 - ? / 6 7 d e <  01-9irl"d 



W I T .  GnOLl!Jb l.Adzccs 

I P r k h L F  2 0 0 1  
qflBaltelle 

. . . Putting Technology To Work 
2 f t  

Sample Preparation Record Sheet 
PRE fiC3Fg’L-E 

Preparation Date 

Analysis 5 p  9 o @RL itc 01 -9/b7 G ~ c ,  0/-9/& 
6 - u-13 I 

Tare Plus Sm$e Sample Weight/ 
Weight Volume Comments Sample Idenhficahon Tare Weight 

BMflK EPIRG ?8 b44r- 9 I GdO? //. z ? - I / -  0 I TIMC = O$S!T 

Llfflv): y< 6777 ?, 6 9 0 ?  /It 0 c/o0 d mp L e3 

\ PEWEUJrn 
Jm Welch 

6-bra/ 

\ 

A ,R 

9!00(dt) 
Lv 

DDO-021, Rev. 4 Pg. f2 of - 



-I.- 

. . . Putting Technology To Work 

Sample Preparation Record Sheet 

Analysis Sr V 0 

Tare Plus San$le Sample Weight/ Comments Weight Volume cWsJ Sample Identification Tare Weight 

Nb R 9 b b 3 S  fb733.3 

DDO-02 1, Rev. 4 Pg. I4 of 20 9/00(dt) 



. . . Putting Technology To Work 

Sample Preparation Record Sheet 

Preparation Date U El G N F f i  0 hl 7-23-0/ 

Analysis S P $ O  

/ / O R  

c ,20 Pg. I o  - 
DDO-02 1, Rev. 4 9/00( dt) 



-..- . . . Puning Technology To Work TENNELEC LB5100 SAMPLE/HOLDER GUIDE 

DDO-020, Rev. 3 Pg. l(p of E! (4193, Ilr) 



<B Baltelle 
. . . Puning Technology To Work TENNELEC LB5100 SAMPLE/HOLDER GUIDE 

Date: 7-11-0/ Operator:&..AFW M @X. N0.01-  ?/L 7&k o b  786 
SystemNo.: 2 Background fcpm) Efficiencv (percent) 
DiskNo: 2 / 2  a: u/fi py: /,dg a: d h  p y : 3 7 .  ? 6  
File varne;- 

Flag  co r;c 96 

DDO-020, Rev. 3 Pg. Lz of 2!? (4193, Ilr) 



$BBafelle . . . Puning Technology To Work TENNELEC LB5100 SAMPLELHOLDER GUIDE 

Date: 7-1 2 -0 1 Operator: R.L. hbFd d 
SystemNo.: ;L Backmound (cum) E ffi ci en cv (Dercent) 

@L NO. 91- 9/6?& 01- ?/a6 



. . . PUKhg Technology To Work TENNELEC LB5100 SAMPLE/HOLDER GUIDE 

Date: 7- 1 7 - 0 I 

DiskNo: 2 2 2  a: Air)- py: /. 0 3  a: N b  py: JS70Z 

Operator: d t ' C ~ f i  RL No.: ROk 9lb s : -?I& 9 
SystemNo.: I Background (cprn) Efficiency (De rcent) 

DDO-020, Rev. 3 29. B of 20 (4193, Ilr) 



@BaNelle 
. . . Puaing Technology To Work TENNELEC LB5100 SAMPLEMOLDER GUIDE Ro, .q,72 ,. 7/77, - s,7% 

RL No.: -411<,- 4/3(4,-4l8C 
Date: 7-1b01 
System No.: 2 
Disk No: 2 I 2  a: rJk py: 1.0% a: N A  py: 3$. 9 b  

Operator: w E L  C t I  
Backpround (cprn) Efticiencv fw  rcentl 

DDO-020, Rev. 3 (4193, Ilr) 



_c_ 

. -  1 VERIFIED TO BE A TRUE & 
n CORRECT cow 

I 

'Sub mttted ByiDate: *Needed By: *Return To/hIarl Stop: 

C T 5 0 \ \ 3 +  Y 3  a*&& n Jr , /29 /a, \/m/oa J . n \ O \ C r \  IJd- 2 
Soil Sediment Water Filter ' Smear Other \Specify) 'Number o f  Samples: *Type of + Sample 0 0 a a 0 

* Collect ion Date( s)/Ti rn e( s) : *Sample Origin Sr Description: 

Ocl3Q- , \slag to I \eta : w sitc S \ , O D \ . l  lA/C\\5 (24 %a01 ~ a J  
Special Request/Subrnine: CodfiVVHPS: Ac;&&&& k& For Lab Use Only 

0 Dlspose (The Lab will not be responsible for disposal ofchemicals) 
I3 Archive** 

I 

sis: 

Other (Specify Below) (TOR P B  USE O N L Y  - I .- 

Disk: 22 8 

comments:Sw U- I 4 - 2 ~ l d  k 12-rrl*Q / 

V X l 7  1 Received By: 1r130-0[ 
. Qd GamaSpectrometry 

a Plutonium rsotope 
~- 

I 

#: OI-94W - W 3  I 
File Name: O/ - 9 92 8. bpb7 

R Americium Is0 tope 
@ Uranium tsatope 
0 Thorium Isotope 
E4 Strontium90 

#PRIORITY (Manager's Approval) Completion Date: f 2-17-0 I 7s -d 
CHAIN-0 F-CUSTODY RECORD 

The sampk(s) named below have been evaluated to procedure TR-OP-001 for transportation in commerce over public roads. Check applicable box below 
0 f h e  materials are regulated b y  DOT. Contact Site Shipping OtTicer. 
0 Thc materials are exempted from regulatiorr. Sign below and n;msport materials in accordance with procedure TR-OP-001. 
0 N/A - materials not going on public roadway. 

Evaluator's Signature Date 

Sample Submitted By: Relinquished: 

Received By: Relinquished: 

Received By: 

~~ ~ ~ 

Requires Building Manager's or Heilth Physics Supervisor's apprnvaitir priorify samples only. Contaz-Laboratory Manager Dnor [o submiitins. 
Mandatory enrnes for acceptance ot'somples. 

* Requires Laboratory blanager's and Departmcnr/Building Manager's approval. 

DDO-027, Rev. 15 1010 I (DT) 
29. I of 7 



-UE DEC 1 1 .  2011 
3W C Gi133S A i 8  CGLNT GF THE SGiLAaLE AND INSGLUAELE RESIDUES OF WJ S i T E  SUPPLY WELLS IZND HALF 20C1! 

SAMPLE 
SN CODE 

TIHE AL?HA 
[MIN. 1 COUNTS 

85 -00 21 
85,OO 40 
85,OO 33 
a 5 , ~ o  22 
85.00 111 
85, CC 26 
85,03 29 
85,DO 34 
85.00 41 
85, oo 64 
a5.00 48 
a5.00 36 
85.00 25 
85,OO 32 
a5.00 1697 
85.00 30 
85.00 25 
85.00 49 
85.00 25 
85, Oil 16 

BETA 
COUNTS 

178 
279 
190 
291 
$8 1 
250 

?TOO 
284 
2 74  
363 
249 
2i8 
175 
32 7 
932 
267 
3956 
310 
160 
308 

ALPHA 
CPH 

0,24 
0.47 
0.38 
5,25 
9,36 
5.30 
0.34 
0.40 
0.48 
0.51 
0.55 
0.42 
0.29 
0,37 
19.96 
0.35 
0.29 
0.57 
0,29 
0.18 

BETA CLOCK 
CPH HR:MN:SEC 

2.09 13:00:50 

2.23 15:51:38 
3.62  1 7 : 1 7 : 5 1  
5.65 ! 8 :42 :24 
3.03 20:07:48 
43,52 21:33:11 
3,31 22;58;34 
3.22 00:23:58 
4,27 01:49:21 
2,92 03:14:45 
3.27 04:40:07 
2,05 06:05:29 

10.96 08:56:13 
3.14 ll:OI:33 
46.54 12:26:55 
3.64 13:52:18 
1.88 15: 17:40 
3.62 16:43:03 

3.28 i d : z e : r j  

3,a4 07:30:51 

' .  - .  . 







. . . Putring Technology To Work 

Sample Preparation Record Sheet 

Preparation Date /a  - 7- 0 / & 

7q p L - T p - 0 8 S  

Tare Plus Sample Sample Weightl 
Comments 

IkQ Weight ho Volume fiq 
Sample Identification Tare Weight 

I / 

o /nn/A&\ DDO-02 1, Rev. 4 



ALPHNBETA COUNTER SAMPLE HOLDER GUIDE && ad3aftelle 
Date: /3-/[ - 0 1  Operator: R L. Hofer &c/ @I- i~~.:oi-942&~~ a/- ?93i 
DiskNo: sag (s) a: 0. 23 By: /&66  a: d O . C /  By: 36. 833 
File Name: 01- yqz6. D 4 7  

. . . Putting Technology To Work 

System No.: / Background (cpm) Efficiencv (percent) 

(J- a: 0.. 3" By: 3.36  



ALPHNBETA COUNTER SAMPLE HOLDER GUIDE h+k& ~Balrelle 
. . . Putling Technology To Work 

Operator: u t ~ l  L# RLNo.: A O l - 9 4 2 k  Date: (7- jq-  Q I 
System No.: / Background (cprn) E ffi cien cv (percent ) 

File Name: O~-c jqZfR ,  />47- a: ,v By: 
DiskNo: 2 2  % * L a :  O r t 3  pi: CI.cI(D 1 a: 20.b \ Br: (3b.56)  

N e  



*Project # 

CT50\\3 q-  Y 3 
Soil Sediment *Type of 

Sample 0 0 

*Type of Analysis: 
Other (Specify Below) 

*Needed By: *Return To/rvIail Stop: *Submitted By/Date: 

S.71\6\* n sr \ /2-q lo I \!23/0a S.&O\Cr \  J SH- 2 
Water Filter 'Smear Other (Specify) *Number of Samples: 

T W  Lf- Et 0 0 0 

0 Americium Isotope 
El Uranium Isotope 
0 Thorium Isotope 
e9 Strontium90 

*Sample Origin 9r Description: 

*Sample Disposition: 
El Return to Submitter 
0 Dispose (The Lab wdl not be responsible for disposal of chemicals) 
0 Archive** 

#PRIORITY (Manager's Approval) 

*Collection Date(s)/Time(s): 
0930- 

Comments: Y 

CompletionDate: I L- 1 ' - 
CHAIN-OF-CUSTODY RECORD 

The sample(s) named below have been evaluated to procedure TR-OP-001 for transportation in commerce over public roads. Check applicable box below. 
0 The materials are regulated by DOT. Contact Site Shipping Officer. 
0 The materials are exempted from regulation. Sign below and transport materials in accordance with procedure TR-OP-001. 
0 N/A - materials not going on public roadway. 

Evaluator's Signature Date 

Sample Submitted By: Relinquished: 

Received By: Relinquished: 

Received By: 

DDO-027, Rev. 15 10/01 (DT) 



. . . Putting Technology To Work 

Gamma Sample Information 

17 

18 

19 
/ 

Time 
Sampled 

f 

DDO-485 04/01 (DT) 



Sample ID : R01-9428 
Page : 1 

Acquisition date : 7-DEC-2001 14:13:57 

Battelle Radioanalytical Laboratory Report 

: DKAO:[GAMMA.SCUSR.ARCHIVE]SMP R019428-GAMMA2 15LQMAFtMG 3366.C - - - Configuration 
Report Generated : 8-DEC-2001 06:59:14.74 

Lab Number : €201-9428 
Description : JM-W W.J.SITE SUPPLY WELLS 2ND HALF 2G03 

Deposition date : 
Sample date : 28-NOV-2001 09:40:00 Acquisition date : 7-DEC-2001 14:13:57. 
Sample quantity : 1.725003+03 ML. Critical level : Yes 
Sample type : WATER 

Detector name : GAMMA2 Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 16:45:00.00 Elapsed real time: 0 16:45:17.14 

: DKAO : [GAMMA. SCUSR.ARCHIVE1 BKG BKG1203012 GAMMA2 3340 Bkg Filename 
Nuclide library : DKAO: [GAMMA.SCUSR.LIB]ENVIRO - zIQUID.NLB; 
ASF Filename : ENVIRONMENTAL LIQUID 

Brief Report 

Pk start channel : 100 Pk end channel : 4000 
Sensitivity : 7.0000q Gaussian : 7.00000 

- - 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
01 = to MDA 

Analyzed by: Eugene H. Sands Cd!. ’ 2  - 4  b- 0 I 

Reviewed by : Eugene H. Sands fL/y f t --I - I 

0.0% 

CNF; 1 

3 of.-  lo Pg. __ 



Combined Activity-MDA Report 
Sample ID : R01-9428 

- _ - -  Non-Identified Nuclides - - - -  

Key -Line 
Activity K.L. Act error 

Nuclide (uCi/ML) Ided 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

-2.1333-09 
-6.845E-10 
-9.3643-11 
-3.226E-10 
3.547E-11 
1.119E-10 
4.0883-09 
-7.4123-09 
2.135E-10 

1.5133-09 
2 -4163-09 
1.0443-09 
9.1883-10 
2.4503-09 
1.7343-09 
3.4463-08 
9.5873-09 
3.021E-09 

Page : 2 
Acquisition date : 7-DEC-2001 14:13:57 

MDA 
(uCi  /ML 1 

1.5273-09 
4.1363-09 i 
1.4363-09 
1.531E-09 
3.9343-09 
2.7853-09 
3.3933-08 
2.6583-09 
4.464E-09 

MDA error Act/MDA 

-1.397 
-0.165 
-0.065 
-0.211 
0.009 
0.040 
0.120 
-2.788 
0.048 

I 



Sample ID : R01-9429 
Page : 1 

Acquisition date : 10-DEC-2001 11:26:46 

Battelle Radioanalytical Laboratory Report 

: DKAO:[GAMMA.SCUSR.ARCHIVE]SMP R019429-GAMMA1-15LQMARMG 3372.C - - Configuration 
Report Generated : 11-DEC-2001 04:11:52.55 

Lab Number : R01-9429 
Description : WELL JS-W W. 2ND HALF 2 0 8 1  

Deposition date : 
Sample date : 28-NOV-2001 1O:OO:OO Acquisition date : 10-DEC-2001 11:26:46 
Sample quantity : 1.72500E+03 ML Critical level : Yes 
Sample type : WATER 

Detector name 
Serial Number 
Elapsed live time: 
Pk start channel : 
Sensitivity 
Bkg Filename 
Nuclide library : 
ASF Filename 

GAMMA1 Detector geometry: 1.5LQMAR M/G 

0 16:45:00.00 Elapsed real time: 0 16:45:03.64 0.0% 
100 Pk end channel : 4000 

DKAO: [GAMMA.SCUSR.ARCHIVE]BKG BKG1203011 GAMMA1 3339.CNF;l 
DKAO: [GAMMA.SCUSR.LIB]ENVIRO - ZIQUID-NLB; 
ENVIRONMENTAL LIQUID 

Critical level : Yes 

7.00000, Gaussian : 7.00000 
- - 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
c o r  = to MDA 

Reviewed by: Eugene H. Sands z/+J / 2 - 1 f - Q (  



Combined Activity-MDA Report 
Sample ID : R01-9429 

- - - -  Non-Identified Nuclides - - - -  

Page : 2 
Acquisition date : 10-DEC-2001 11:26:46 

Key-Line 
Activity K.L. Act error MDA 

Nuclide (uCi/ML) Ided ( UCi /ML) 
MDA error Act /MDA 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

1.5433-11 
-1.051E-09 
3.5493-10 
-4.9653-10 
-1.376E-11 
1.303E-09 
-1.788E-09 
-1.5713-09 
-9.700E-09 

1.1333-09 1.9753-09 . O.OOOE+OO 
3.070E-09 5.0193-09 ' O.OOOE+OO 
1.6673-09 ' 1.9913-09 O.OOOE+OO 

2.146E-09 O.OOOE+OO 
2.8443-09 4.601E-09 O.OOOE+OO 
1.981E-09 3.251E-09 O.OOOE+OO 
3.7523-08 4.0373-08 O.OOOE+OO 

3.101E-09 0.000E+00 
3.251E-09 5.068E-09 O.OOOE+OO 

1.2733-09 

1.0393-08 

0.008 
-0.209 
0.178 
-0.231 
-0.003 
0.401 
-0.044 
-0.507 
-1.914 

I 



Page : 1 
Sample ID : R01-9430 Acquisition date : 9-DEC-2001 16:44:17 

Battelle Radioanalytical Laboratory Report 

: DKAO:[GAMMA.SCUSR.ARCHIVE]SMP R019430 GAMMA2-15LQMARMG 3368.C - - - Configuration 
Report Generated : 10-DEC-2001 09:29:36.47 

Lab Number : R01-9430 
Description : JNW WJ SITE SUPPLY WELL 2ND HALF 20'01 

Deposition date : 
Sample date : 28-NOV-2001 11:lO:OO Acquisition date : 9-DEC-2001 16:44:17. 
Sample quantity : 1.725003+03 ML Critical level : Yes 
Sample type : WATER 

Detector name : GAMMA2 Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 16:45:00.00 Elapsed real time: 0 16:45:17.23 
Pk start channel : 100 Pk end channel : 4000 

: DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG1203012 GAMMA2 3340 Bkg Filename 
Nuclide library : DKAO:[GAMMA.SCUSR.LIB]ENVIRO~~IQUID.NLB; 
ASF Filename : ENVIRONMENTAL LIQUID 

Brief Report 

Sensitivity : 7.00000, Gaussian : 7.00000 
- - 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
(or = to MDA 

eAJ ~ t - l o -  0 1 
Reviewed by : Eugene H. Sands 

0.0% 

CNF; 1 



Combined Activity-MDA Report 
Sample ID : R01-9430 

Page : 2 
Acquisition date : 9-DEC-2001 16:44:17 

- - - -  Non-Identified Nuclides - - - -  

Key - Line 
Activity K.L. A c t  error MOA MDA error Act/MDA 

Nuclide (uCi/ML) Ided ( ai fhL 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

-3.0323-09 
-1.0173-09 
-5.8743-10 
4.108E-10 
3.0583-09 
-2.465E-09 
-3.2673-08 
-1.4063-08 
-9.2143-09 

1.536E-09 
2.415E-09 
1.017E-09 
9.571E-10 
2 S05E-09 
1.7993-09 
3.4783-08 
9.0783-09 
2.914E-09 

t 
1.510E-09 
4.1203-09 t 

' 1.4523-09 
1.6373-09 

, 4.1143-09 
' 2.8083-09 
3.4523-08 
2.7283-09 
4.5323-09 

-2.008 
-0.247 
-0.404 
0.251 
0.743 
-0.878 
-0.946 
-5.15s 
-2.033 



Page : 1 
Sample ID : R01-9431 Acquisition date : 9-DEC-2001 16:45:46 

Battelle Radioanalytical Laboratory Report 

Configuration 
Report Generated : 10-DEC-2001 09:31:17.08 

: DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R019431 - GAMMA3 - l5LQMARMG - 3369.C 

Lab Number : R01-9431 
Description : WJ-B WJ SITE SUPPLY WELL BACKGROUND 2ND HALF 2001 

Deposition date : 
Sample date : 28-NOV-2001 11:40:00 Acquisition .date : 9-DEC-2001 16:45:46. 
Sample quantity : 1.725OOE+O3 ML Critical level : Yes 
Sample type : WATER 

Detector name 
Serial Number 
Elapsed live time: 
Pk start channel : 
Sensitivity 
Bkg Filename 
Nuclide library : 
ASF Filename 

GAMMA3 Detector geometry: 1.5LQMAR M/G 

0 16:45:00.00 Elapsed real time: 0 16:45:03.56 0.0% 
100 Pk end channel : 4000 

DKAO: [GAMMA.SCUSR.ARCHIVE]BKG BKG1203013 - GAMMA3 - 3341.CNF;l 
DKAO: [GAMMA.SCUSR.LIB]ENVIRO - LIQUID.NLB; 
ENVIRONMENTAL LIQUID 

Critical level : Yes 

7 .  O O O O Q  Gaussian : 7.00000 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
< o r  = to MDA 

Analyzed by: Eugene H. Sands eld/B l L - l O - - O  ' 

ff$J / z  - 1 0 -  e1 
Eugene H. Sands Reviewed by : 



Combined Activity-MDA Report 
Sample ID : R01-9431 

_ _ - -  Non-Identified Nuclides - - - -  

Page : 2 
Acquisition date : 9-DEC-2001 16:45:46 

Key - L i ne 
Activity K . L .  Act error MDA 

Nuclide (uCi/ML) Ided (uCi/ML) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

-5.4723-10 
-5.1443-10 
6.1503-11 
-6.7683-11 
3.7363-10 
-6.6693-10 
-5.6313-09 
7.7343-10 
-5.0963-09 

1.1663-09 
2.9993-09 
1.2183-09 
1.210E-09 
2.4993-09 
1.7533-09 
3.8363-08 
1.0023-08 
2.8413-09 

1.9473-09 
4.9443-09 
1.8213-09 
2.0643-09 
4.1233-.09 
2.8523-09 
4.012E-08 
3.0133-09 
4.6213-09 

MDA error Act /MDA 

0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  

-0.281 
-0.104 
0.034 
-0.033 
0.091 
-0.234 
-0.140 
0.257 
-1.103 

I 



VERIFIED TO 5E A TRUE & 
n CORRECT copy 

*Sample Disposition: 

0 Dqose  (The Lab wll not be responsible for disposal of chemicals) 
0 Archive** 

Return to Submitter 

. . . Putring rechmlogy To t4h-k 

‘Project X *Submitted By/D?te: 

System: 4LPA9 

Disk: d o 0  2- 

Comments: f‘mceQ-e Q-L-T- OW Lt-9 

Sample 0 0 0 
“Sample Origin s( Description: 

*Needed By: *Return ToliClail Stop: 

Other (Specify) ‘Number of Samples: 
0 

*Collection Date(s)/Timetsl: 

Other (Specify Below) F O R  F B  USE O N L Y  

t3l Strontium90 

Completion Date: - #PRIORITY ( M a n a g e r ’ s  Approval) a J , \ o 2 q d 

CHAIN-OF-CUSTODY RECORD 

The sample(s) named below have been evaluated to procedure TR-OP-001 for tnnsportation in commerce over public roads. Check applicable box below. 
0 The materials are regulated by DOT. Contact Site Shipping Otlicer. 
0 The materials are exempted from regulation. Sign below and transport materials in accordance with procedure TR-OP-001. 
0 N/A - materials not going on public roadway. 

Evaluator’s Signature Date 

Sample Submitted By: Relinquished: 

Relinquished: 

Received By: e i s p o s e d / A r c h i v e d :  / +, 
Received By: 

/- 
, 

.I Requires Building Manager‘s or Health Physics Supervisor’s approval lor pnot-ity samples only. Contact Laboratory Manager prior to submittinq, 

**  Requires Labonrorj Manager’s and Deparrrnent‘Building Manager’s approval. 

DDO-027, Rev. 15 

Mandatory ennies for acceptance of samples. 

lO/O I (DT) 



-I.- . . . Putting Technology To Work 

Sample Preparation Record Sheet 

Preparation Date / - Zq - 0 '2 

Analysis fA cc @RL# 

DDO-02 1, Rev. 4 Pg. - Z L !  o f .  9/00(dt) 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
31-JAN-2002 08:08:05 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral F i l e :  ND AMs ARCHIVE S:S 30JAN02$R01-9428-U W.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 30JAN02 * SAMPLE ID: R01-9428-U 
* 

SAMPLE DATE: 30- ALIQUOT : 4.000E+02 rnl 
DETECTOR NUMBER: 006 

ACQ DATE: 3 0 -  AVERAGE EFFICIENCY: 19.02% 
SAMPLE TITLE: 

RECOVERY: 9 2 . 6 6 %  ELAPSED LIVE TIME: 
TRACER ID: TRACER FWHM (kev) : 86.72 

ROI TYPE: MANUAL LAMBDA VALUE: 250. * 
CONFIDENCE FACTOR: 4.65 TRACER DPM AT SAMPLE DATE: 5.402 * 
LLD CONSTANT: 2.71 SAMPLE MATRIX: WATER * 

ENERGY CAL DATE: 4-JAN-2002 09:OO * EFF CAL DATE: 4-JAN-2002 09:OO 
BKG FILENAME: 6 0 0 0 0 .  B 006 7JAN02 * BKG ELAPSED TIME: - - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN R MDC 
AREA uci/ r n l  

U232 5302.5 950.00 3.00 99.8 7.891E-10 6.893E-11 

U-234 4761.5 267.00 1.00 99.8 1.710E-09 3.176E-10 4.713E-11 

U-235 4385.5 2.00 1.00 80.9 1.580E-11 3.168E-11 

U-238 4184.4 66.00 0.00 100.0 4.218E-10 1.193E-10 1.7323-11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * *  Tracer FWHM > 80.0 Kev * * *  

Torn Beddick q$ / - - - g - b L  
Analyst Date 

GRETCHEN FARNUNG 
Reviewer 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
31-JAN-2002 08:16:24 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 30JAN02$R01-9428-PU PU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 
SAMPLE DATE: 30-JAN-2002 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: DETECTOR NUMBER: 014 
ACQ DATE: 30- AVERAGE EFFICIENCY: 18.14% 
ELAPSED LIVE TIME: RECOVERY: 88.06% 

TRACER FWHM (kev) : 54.11 
ROI TYPE: MANUAL 

TRACER ID: 
LAMBDA VALUE: 
TRACER DPM AT SAMPLE DATE: 5.342 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 
SAMPLE ID: R01-9428-PU 30JAN02 * 

EFF CAL DATE: 3-JAN-2002 08:17 * ENERGY CAL DATE: 3-JAN-2002 08~17 
BKG FILENAME: - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BKG ELAPSED TIME: 60000. B 014-4JANO2 * 
* 

NUCLIDE ACTIVITY SUMMARY 
NUCLIDE ENERGY NET BKG %ABN R a  MDC 

PU-238 5487.1 1.00 1.00 99.9 

ml AREA uci/ 
7.0553-12 2.445E-11 -% 

XJ PU-239 5147.7 1.00 0.00 99.9 7.0553-12 1.413E-11 

PU242 4890.7 857.00 0.00 100.4 6.016E-09 5.300E-10 1.902E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick a 
Analyst 

1-31 - 0 z  
Date 

,A+ .r/31/OL GRETTC#€H FllRNUNG 
Date Reviewer 

Pg. A of 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
31-JAN-2002 08:05:36 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral  File: ND AMs ARCHIVE S:S 30JAN02$R01-9429-U W.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 30JAN02 * SAMPLE ID: R01-9429-U 
* 

SAMPLE DATE: 30- ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: DETECTOR NUMBER: 003 
ACQ DATE: 30- AVERAGE EFFICIENCY: 22.78% 
ELAPSED LIVE TIME: RECOVERY: 95.68% 
TRACER ID: TRACER FWHM (kev) : 79.66 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.402 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 2-JAN-2002 13:49 * EFF CAL DATE: 2-JAN-2002 13 :49 

B 003 3JAN02 * BKG ELAPSED TIME: 60001. BKG FILENAME: - - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 
* 

NUCLIDE ENERGY NET BKG %ABN AGTIVITY R MDC 
AREA q m  / ml uci/ ml 

U232 5302.5 1175.00 4.00 99.8 6.084E-09 7.4853-10 6.218E-11 

U-234 4761.5 223.00 1.00 99.8 1.155E-09 2.158E-10 3.811E-11 

U-235 4385.5 2.00 0.00 80.9 1.2773-11 1.814E-11 1% 

U-238 4184.4 89.00 1.00 100.0 4.599E-10 1.152E-10 .3.803E-ll 
ri +.16 

s c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I-3r-o-z 
Date 

Tom Beddick % 
Analyst 

GRETCHEN FARNUNG ,q 
Reviewer I 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
31-JAN-2002 08:14:05 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 30JAN02$R01-9429-PU PU.CNF 
* * * * * * * * * * * * * * * * * T * * * T * * * * * * * k * * * * * * * * * * * * * * * * * * * * * * * * * *  * 
BATCH ID: 30JAN02 
SAMPLE DATE: 
SAMPLE TITLE: I 

ACQ DATE: 
, B 

ELAPSED LIVE TIME: 
TRACER ID: 
LAMBDA VALUE: 
TRACER DPM AT SAMPLE DATE: 5.342 
SAMPLE MATRIX: WATER 

BKG FILENAME: B - 011 - 8JAN02 
ENERGY CAL DATE: 7-JAN-2002 16:27 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

SAMPLE ID: RO 1 - 94 2 9 - PU 
ALIQUOT : 4.000E+02 ml 
DETECTOR NUMBER: 011 
AVERAGE EFFICIENCY: 18.49% 
RECOVERY: 89.42% 
TRACER FWHM (kev) : 56.89 
ROI TYPE: MANUAL 
CONFIDENCE FACTOR: 4.65 
LLD CONSTANT: 2.71 

BKG ELAPSED TIME: 
EFF CAL DATE: 7-JAN-2002 16~27 

60000. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN R MDC 
AREA 

PU-238 5487.1 -3.00 3.00 99.9 -2.0453-11 2.3693-11 

PU-239 5147.7 2.00 3.00 99.9 1.3633-11 3.8583-11 

PU242 4890.7 887.00 1.00 100.4 6.016E-09 4.941E-10 4.9923-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I-33--0% 
Date 

Tom Beddick a 
Analyst 

I 
CRETCHEN FARNUNG qw- 

Reviewer 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
31-JAN-2002 08:06:20 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral  File: ND AMs ARCHIVE S:S 30JAN02$R01-9429-U-D UU.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 30JAN02 * 
SAMPLE DATE: 30-JAN-2002 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: JS - W DUP DETECTOR NUMBER: 004 

AVERAGE EFFICIENCY: 22.86% ACQ DATE: 30-JAN-2002 10:47 * 
RECOVERY: 88.76% ELAPSED LIVE TIME: 60003. * 

TRACER ID: U232-SEP01 * TRACER FWHM (kev) : 87.51 
ROI TYPE: MANUAL LAMBDA VALUE: 250. * 

TRACER DPM AT SAMPLE DATE: 5.402 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 2-JAN-2002 13:49 * EFF CAL DATE: 2-JAN-2002 13:49 
BKG FILENAME: B - 004 - 3JAN02 * BKG ELAPSED TIME: 60002. 

* 
SAMPLE ID: R01-9429-U-D 

* 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY , 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uci/ ml 2-SIGMA uCi/ ml 

U232 5302.5 1094.00 3.00 99.8 6.084E-09 7.6683-10 5.9863-11 

U-234 4761.5 216.00 0.00 99.8 1.201E-09 2.2993-10 1.507E-11 

U-235 4385.5 4.00 0.00 80.9 2.744E-11 2.7693-11 1.859E-11 

U-238 4184.4 71.00 2.00 100.0 3.940E-10 1.098E-10 5.154E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * *  Tracer FWHM > 80.0 Kev * * *  

Tom Beddick % 
Analyst 

) -  u - o z  
Date 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
31-JAN-2002 08:14:45 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 30JAN02$R01-9429-PU-D PU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BATCH ID: 3 0 JAN02 SAMPLE ID: R01- 942 9-PU-D 

* 
* 

SAMPLE DATE: 30-JAN-2002 0O:OO * ALIQUOT: 4.000E+02 ml 

ACQ DATE: 30-JAN-2002 10~55 * AVERAGE EFFICIENCY: 18.44% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 80.87% 
TRACER ID: PU242B-OCTO0 * TRACER FWHM (kev) : 63.24 

ROI TYPE: MANUAL LAMBDA VALUE: 
TRACER DPM AT SAMPLE DATE: 5.342 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

SAMPLE TITLE: JS - W DUP * DETECTOR NUMBER: 012 

250. * 

EFF CAL DATE: 7-JAN-2002 16:27 * ENERGY CAL DATE: 7-JAN-2002 16:27 
B 012 8JAN02 * BKG ELAPSED TIME: 60000. 

* BKG FILENAME: - - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY . 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

PU-238 5487.1 1.00 4.00 99.9 7.5583-12 4.5353-11 9.077E-11 

PU-239 5147.7 2.00 0.00 99.9 1.512%-11 2.143E-11 2.048E-11 

PU242 4890.7 800.00 1.00 100.4 6.016E-09 5.2943-10 5.535E-11 

k 3 h L  
Date 

Torn Beddick 
Analyst 

GRETCHEN FARNUNG f l  

qfv- 
Reviewer Date 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
31-JAN-2002 08:09:00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*****************T***~*******~***~******************~************************** 
Spectral File: ND AMs ARCHIVE S:S 30JAN02$R01-9430-U UU.CNF 

* 
BATCH ID: 30JAN02 ~ ._ 

SAMPLE DATE: 0. 
SAMPLE TITLE: f 
ACQ DATE: 0 

TRACER ID: i 
ELAPSED LIVE TIME: 

LAMBDA VALUE: 
TRACER DPM AT SAMPLE DATE: 5.402 
SAMPLE MATRIX: WATER 

B 007 7JAN02 BKG FILENAME: 
ENERGY CAL DATE: 4-JAN-2002 09:OO 

- - 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

SAMPLE ID: R01-9430-U 
ml AL I QUOT : 4.000E+02 
007 DETECTOR NUMBER: 

AVERAGE EFFICIENCY: 18.42% 
RECOVERY: 88.93% 
TRACER FWHM (kev) : 62.43 
ROI TYPE: MANUAL 
CONFIDENCE FACTOR: 4.65 
LLD CONSTANT: 2.71 

BKG ELAPSED TIME: 60000. 
EFF CAL DATE: 4-JAN-2002 09:OO 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN u g ~ % v r + ~  TPU/EQROR MDC ml AREA ml 2-SIGMA uci/ 

U232 5302.5 883.00 0.00 99.8 6.0843-09 7.756E-10 1.8673-11 

U-234 4761.5 200.00 1.00 99.8 1.3783-09 2 -6923-10 5.071E-11 

U-235 4385.5 2.00 0.00 80.9 1.700E-11 2.415E-11 8 

U-238 4184.4 45.00 0.00 100.0 3.0943-10 1.OllE-10 ~ 1.8633-11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

j - - 3 l - O Z  
Date 

Tom Beddick % 
Analyst 

GRETCHEN FARMUNG 
Reviewer I 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
31-JAN-2002 08:16:56 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 30JAN02$R01-9430-PU PU.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 3 0 JAN02 * SAMPLE ID: R01-9430-PU 
* 

SAMPLE DATE: 30- -2002 0o:oo * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: F' * DETECTOR NUMBER: 015 
ACQ DATE: 30- 1 * AVERAGE EFFICIENCY: 17.43% 
ELAPSED LIVE TIME: * RECOVERY: 91.04% 
TRACER ID: 0 "  * TRACER FWHM (kev) : 49.52 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.342 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 3-JAN-2002 08~17 * EFF CAL DATE: 3-JAN-2002 08~17 

B 015 4JAN02 * BKG ELAPSED TIME: 60000. - * BKG FILENAME: - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

R MDC 
uti/ ml 

NCTCLIDE ENERGY NET BKG %ABN 
AREA 

UT PU-238 5487.1 1.00 1.00 99.9 7.105E-12 2.4623-11 5.2293-11 

PU-239 5147.7 2.00 1.00 99.9 1.421E-11 2.8453-11 4!$ ? 

PU242 4890.7 851.00 1.00 100.4 6.016E-09 5.013E-10 ' 5.2033-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick % 
Analyst 

1-31 - 0 z  
Da'te 

GRETGHEPJ FARNUMG 
Reviewer 



BATTELLE 
RADIOANUYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
31-JAN-2002 08:09:39 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 30JAN02$R01-9431-U W.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 30JAN02 * 
SAMPLE DATE: 30-JAN-2002 0O:OO * 
SAMPLE TITLE: WJ-B 2ND HALF * 

17.90% ACQ DATE: 30-JAN-2002 10:52 * AVERAGE EFFICIENCY: 
ELAPSED LIVE TIME: 60000. RECOVERY: 93.36% TRACER ID: U2 32 -SEPO1 * 
LAMBDA VALUE: 250. * ROI TYPE: 
TRACER DPM AT SAMPLE DATE: 5.402 * 
SAMPLE MATRIX: WATER 
ENERGY CAL DATE: 4-JAN-2002 O9:OO * EFF CAL DATE: 4-JAN-2002 09:OO 
BKG FILENAME: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 
SAMPLE ID: R01-943 1-U 
ALIQUOT : 4.000E+02 ml 
DETECTOR NUMBER: 008 

* 
TRACER FWHM (kev) : 72.88 

MANUAL 
CONFIDENCE FACTOR: 4.65 

2.71 * LLD CONSTANT: 

BKG ELAPSED TIME: 60000. B 008 7JAN02 * - - * 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

U232 5302.5 901.00 4.00 99.8 6.0843-09 7.8653-10 8.109E-11 

U-234 4761.5 -1.00 1.00 99.8 -6.7523-12 1.3543-11 4.9693-11 

U-235 4385.5 1.00 0.00 80.9 8.3293-12 1.670E-11 2.257E-11 

U-238 4184.4 -1.00 1.00 100.0 -6.739E-12 1.351E-11 4.960E-11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

/ - 3 / - 0 2  
Date 

Torn Beddick % 
Analyst 

GRETCHEN FARIIUNG 
Reviewer 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
31-JAN-2002 08:17:43 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 30JAN02$R01-9431-PU PU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 30JAN02 * SAMPLE ID: RO 1 - 94 3 1 - PU 
* 

SAMPLE DATE: 30-JAN-2002 0 O : O O  * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WJ-B 2ND HALF * DETECTOR NUMBER: 016 
ACQ DATE: 30-JAN-2002 11:Ol * 
ELAPSED LIVE TIME: 60000. * RECOVERY: 
TRACER ID: PU242B-OCTO0 * TRACER FWHM (kev) : 57.10 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.342 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

AVERAGE EFFICIENCY: 17.82% 
86.12% 

ENERGY CAL DATE: 3-JAN-2002 08~17 * EFF CAL DATE: 3-JAN-2002 08:17 
B 016 4JAN02 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

PU-238 5487.1 -4.00 5.00 99.9 -2.9393-11 3.611E-11 9.630E-11 

PU-239 5147.7 1.00 0.00 99.9 7.3473-12 1.471E-11 1.991E-11 

PU242 4890.7 823.00 0.00 100.4 6.0163-09 5.2433-10 1.981E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Torn Beddick 7.63 1 - / J ( - O Z  
Analyst Date 

CR ETC HEN FAR N U fy G 
Reviewer 

Pg. .&of Lj! 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
31-JAN-2002 08:03:25 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE R:R 30JAN02$BLKSW-U UU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 30JAN02 * 
SAMPLE DATE: 30-JAN-2002 0 O : O O  * 
SAMPLE TITLE: SUP WELLS 2ND HALF * 
ACQ DATE: 30-JAN-2002 10:44 * 
ELAPSED LIVE TIME: 60005. * 
TRACER ID: U232-SEP01 * 
LAMBDA VALUE: 250. * 
TRACER DPM AT SAMPLE DATE: 5.402 * 
SAMPLE MATRIX: WATER * 
ENERGY CAL DATE: 2-JAN-2002 13:49 * EFF CAL DATE: 2-JAN-2002 13:49 B 001 3JAN02 * BKG FILENAME: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 
SAMPLE ID: BLKSW-U 
ALIQUOT : 4.000E+02 ml 
DETECTOR NUMBER: 001 
AVERAGE EFFICIENCY: 21.74% 
RECOVERY: 95.55% 
TRACER FWHM (kev) : 77.36 
ROI TYPE: MANUAL 
CONFIDENCE FACTOR: 4.65 
LLD CONSTANT: 2.71 

BKG ELAPSED TIME: 60000. - - * 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uti/ ml 2-SIGMA uCi/ ml 

U232 5302.5 1120.00 4.00 99.8 6.0843-09 7.7373-10 6.5243-11 

3.00 0.00 99.8 1.630E-11 1.8953-11 1.4723-11 U-234 4761.5 

U-235 4385.5 0.00 0.00 80.9 O.OOOE+OO O.OOOE+OO 1.816E-11 

U-238 4184.4 2.00 0.00 100.0 1.084E-11 1.540E-11 1.4693-11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick a 1 -  32-0 ’2 
I Analyst Date 

I ‘  

GRETCHEN FARNUNG 
Reviewer 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
31-JAN-2002 08:11:02 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE R:R 30JAN02$BLKSW-PU PU.CNF 
*****************T***~*******~***~****************T**************************** 

30JAN02 * BATCH ID: 
SAMPLE DATE: 30-JAN-2002 0O:OO * ALIQUOT: 4.000E+02 ml 
SAMPLE TITLE: SUP WELLS 2ND HALF * DETECTOR NUMBER: 009 
ACQ DATE: 30-JAN-2002 lot53 * 

LAMBDA VALUE: 250. * ROI TYPE: MANUAL 

* 
SAMPLE ID: BLKSW- PU 

AVERAGE EFFICIENCY: 17.98% 
60000. * RECOVERY: 87.71% ELAPSED LIVE TIME: 

TRACER ID: PU242B-OCTO0 * TRACER FWHM (kev) : 51.32 

TRACER DPM AT SAMPLE DATE: 5.342 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 7-JAN-2002 16~27 * EFF CAL DATE: 7-JAN-2002 16:27 

60000. B 009 - 8JAN02 * BKG ELAPSED TIME: BKG FILENAME: - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

PU-238 5487.1 -3.00 6.00 99.9 -2.1443-11 4.2943-11 1.008E-10 

PU-239 5147.7 2.00 0.00 99.9 1.4293-11 2.027E-11 1.9373-11 

PU242 4890.7 846.00 0.00 100.4 6.016E-09 5.321E-10 1.927E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick /ns 
Analyst 

/ - 3 I - O Z  
Date 

GRETG H E W FARHUN G 
Reviewer 

Pg. /$ of & 
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'Project # *Submitted BylDate: *iYeeded By. *Return To/&li i l  Stop: 

\IT.- n \ /Aq /Q , \ la102 J s o \ c r \  I S d - 2  G50\\3c\- ~3 sr 

Sample 0 0 0 0 0 
Sod Sediment Water Filter 'Smear Other (Specify) *Xurnber of Samples: *Type of 

Lt- 
'Sample Origin SC Description: 'Collection D-~te(s)/Time(s): 

0930- , 
W s  si+ c S\JDD\U I 9  w\$ . l d r \ - a s )  XLaal \rlaelor \ \  40  *~ 
Special RequestiSubmitte: CodefiVUHPS: A&,u&A u m i -  kc;& For Lab Use Only 

. J M - W .  XS W .  c N - \rJ. W S  - B T-qN 4 2  Sample(s) . A c c e p t e d : m e s  0 i\io 

*Type of inalysis: . 
Gross Alpha Beta 

QI Gamma Spectrometry 
rxl Plutonium Isotope 
0 Americium Is0 tope 
@ Uranium Isotope 

Other (Specify Below) 

*Sample Disposition: 
@I Return to Submitter 
0 
0 Archive** 

Dispose (The Lab will not be responsible for disposal ofchemicals) 

Received By: 

#PRIORITY (Manager's Approval) I Completion Date: 2i-e 0 L 
CHAIN-OF-CUSTODY RECORD 

The sarnplc(s) named below have been evaluated to procedure TR-OP-001 for transportation in commerce over public roads Check applicable box below 
0 The matenals are regulated by DOT Contact Site Shipping OtXicer. 
0 The matenals are exempted from regulation. Sign below and ansport matenals in accordance with procedure TR-OP-001 
0 N/A - matenals not going on public roadway 

Evaluator's Signature Date 

Sample Submitted By: Relinquished: 

Received By: Relinquished: 

Received By: 

* Requires Bu~lding Manager's or Health Physics Supcrviso<s approval for pnonty samples only Contact Labontow Manager m o r  to submittino, 
Mandatory entnes for acceptance of samples 

.* Requires Laboratory Manager's and DepaflmenliBulldlng Manager's approval 

DDO-027, Rev. 15 l O i O l  (DT) 





Strontium-90 Analysis of West Jeff. Supply Wells - 2nd Half 2001. 

Method: RL-TP-035 

Dates of Collection: 11/28/01 

Sample Size (mi) : 100.00 
Separation Date: 1/16/02 
Separation Time: 15:OO 

First Count: 

I BLANK SPIKE1 NA I 1/18/02 0:Ol I 10.6 I 11.9 I 89.1 I 2 I 100 I 2948 I 1.09 I 39.91 I 2.77E-07 I 1.40E-08 I 6.51E-09 I 



. . . Putting Technology To Work 

Sample Preparation Record Sheet 

Preparation Date /- in - 02 
\ 

Tare Plus Sample Sample Weight/ 
Weight w.= Sample Identification Tare Weight 

MSL 
I 

I I I \ 

Comments 

DDO-02 1, Rev. 4 9/00(dt) 





Other (Specify Below) 

*Sample Disposition: 
€3 Return to Submitter 
0 Dlspose (The Lab will not be responsible for disposal of chemicals) 
0 Archive** 

a Americium Isotope 9 @#: 
IXI Uranium Isotope 
0 Thorium Isotope 

System: 2 

Disk 219 

Comments: - 

€3 Strontium90 

#PRIORITY (Manager's Approval) Completion Date: I& -2C -01 $# 

Evaluator's Signature Date 

Sample Submtted By: 1 Relmquished: 

Received By: Relmquuhed: 

Received By: -spore ,a->La i 

X Requires Building Manager's or Health Physics Supervisor's approval for priority samples only. Contact Laboratow Manager Pnor to submittins. 
Mandatory entries for acceptance of samples. 

** Requires Laboratory Manager's and Depamnenr/Building Manager's approval. 

DDO-027, Rev. 15 10/01 (DT) 



'Project # *Submitted Bymate: *Needed By: *Return To/hIail Stop: 

30 days J. Tholen 4-5354 G501134-43 P. Adams 11/26/01 

1 

*Type of Soil Filter 

Special Request/Submitter CodefiVYHPS: 100, 101,103, llOR, 116R, 118,150, For Lab Use Only n 150 Replicate, 150 Blank, 155, 168, 172,206,300,306,506,601, C-03, C-09, C-16 Sample(s) Accepted:&es 0 N~ 

"Number of Samples: 

20 

Other (Specify Below) 

I I I I I I 

*Sample Origin Sr Description: 

Ground Water Wells Acidified to a pH <2 with nitric acid 

El Plutonium Isotope 
0 Americium Isotope I 

*Collection Date(s)/Time(s): 

11/14/01 to 11/19/01 

Ix1 Uranium Isotope 
0 Thorium Isotope 
El Strontium90 

*Sample Disposition: 
[XI Return to Submitter 
0 
0 Archive** 

Dispose (The Lab will not be responsible for disposal of chemicals) 

#PRIORITY (Manager's Approval) 

I1 

F O R  L A B  USE O N L Y  

Received By: 

R/RL #: 

File Name: 

System: 

Disk: 

Comments: 

Completion Date: 

CHAIN-OF-CUSTODY RECORD 

The sample(s) named below have been evaluated to procedure TR-OP-001 for transponation in commerce over public roads. Check applicable box below 
0 The materials are regulated by DOT. Contact Site Shipping Officer. 
0 The materials are exempted from regulation. Sign below and transport materials in accordance with procedure TR-OP-001. 
0 N/A - materials not going on public roadway. 

Evaluator's Signature Date 

Sample Submitted By: Relinquished: 

Received By: Relinquished: 

Received By: , / Retumed/Disposed/Archived: 

# Requires Building Manager's or Health Physics Supervisor's approval for priority samples only. Contact Labontow Manager pnor to subrnittinq, 
iMandatory entries for acceptance of samples. 

** Requires Laboratory Manager's and Depat-tmcnVBuilding Manager's approval. 

DDO-027, Rev. 15 
I'g. 2, of _I(_ 1010 1 (DT) 



' $2 .GZ 
'iO.00 
!40.,'C 
:1O.C: 
160.00 
14o.co 
140.03 
140.00 
ikO.00 

SUEl OEC 1 6 ,  2001 
GRCCP E GROSS A i !  G O U T  Gi THE SGLIBLE RESX1'ES OF Yd MGN WELLS - 2N0 HALF 2CO:. 

SAX?:: 
S~ CODE 

7 G ,  CS 3 

70 I C3 ' 2  
7O.CC 738 
;s.oc 23 
i5 .00  

2 '  
70 $00 5 
7c I co 17 
73.00 20  
i3.00 24  
13.oc ' d  
?C.SC 2 6  
?,7.03 27 
70, GC : 454 
10.00 20 
7O.CO 5 

4 -  

:? ?n > L J , h  

BETA 
COUNTS 

; 48 
153 
12 B 

3522 
145 
161 

79 

117 
165 
141. 
164 

611 
3565 
68 

1 3 8  

384 
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db& aFBaltelle 
. . . Putting Technology To Work 

Sample Preparation Record Sheet 

Preparation Date 12 - 5 -c 1 g~) 

Analysis GRO ss Abjq I /  /A IdATZ&\ RL-rP-QQS @ FU 0/-940g dRq C+ q y a  7 

DDO-02 1, Rev. 3 

7U.S 

Comments 

/oo:y 1 
V I 

I 

9/00( dt) 



. . . Putring Technology To bVork 

Sample Preparation Record Sheet 

Sample Identification 

306 (2) 

Tare Plus Sample Sample Weight/ 
Weight Volume 4% 5L 

I I 

?at 3 q2.0 I - 6 . 3  

93.c' 93.1 I &.I  

V i .  5 

92.0 
9453.7 

Comments 

,SdLUL 

JmWC 
I 

DDO-02 1, Rev. 4 9/00( d t) 



. . . Puning Technology To LVork 

Sample Preparation Record Sheet 

Preparation Date 3 - 5-et 

Analysis &..SS 

Tare Plus Sample Sample Weight/ 
Volume fi0 Comments 

A5 
Sample Identification Tare Weight 

Weight 
, I I 

DDO-02 1, Rev. 4 9/00(dt) 



ALPHNBETA COUNTER SAMPLE HOLDER GUIDE 

Operator: R T .  wr 4 
hqP& ~Battelle 
Date :D -/I- o/ 

DiskNo: 214 0-12 PI: i , O S  (1: 2 3 , 4 s  py: 42,7t/ 

. . . Pulting Technology To Work 

@L NO.: 01- ~ w Z $ , ~ N  01- 9 $a 7 
System No.: 2 Background (cpm) E ffi E i e n cv (per ce n t )  

File Name: 9t/Og, DgT $).": 0 ~ 2 3  By: a + Y $  



I 

‘7 

23 

3 i 

@ Balrelle ALPHNBETA COUNTER SAMPLE HOLDER GUIDE 
. . . Pumng Technology To Work 

Date: i2-tq-01 

File Name: Oi-”lG~A.~,47- 

0 pera t o r :-o fer & @ No.: 0 - ?t‘o6rl& 01 -?92 7 
System No.: a Background (cpm) Efliciencv [percent) 
DiskNo: ;Lj9 &: o.[a U: 2 3 ; l f . S  Pu: q2 a ?f 

B Y  q u :  0. a3 



d W &  
qp BaneJle RADIOANALYTICAL LABORATORY ANALYTICAL REQUEST 

. . Puaiq Technology To Mrk 

*Type of Analysis: 
Other (Specify Below) 

Americium Isotope 
(XI Uranium Isotope 

Thorium Isotope 
(XI Strontium90 

*Sample Disposition: 
(XI Return to Submitter 
0 Dlspose (The Lab will not be responsible for disposal of chemicals) 
0 Archive** 

#PRIORITY (Manager’s Approval) 

14: p F O R  LAB USE O N L Y  

Disk: 2 , 6 0 (  

Comments: > 
I L - - I U  - e Completion Date: 

CHAIN-OF-CUSTODY RECORD 

The sample(s) named below have been evaluated to procedure TR-OP-001 for transportation in commerce over public roads. Check applicable box below. 
0 The materials are regulated by DOT. Contact Site Shipping Officer. 
0 The materials are exempted from regulation. Sign below and transport materials in accordance with procedure TR-OP-001. 
0 NIA - materials not going on public roadway. 

Evaluator’s Signature Date 

Sample Submitted By: Relinquished: 

Received By: Relinquished: 

Received By: 

# Requires Building Manager’s or Health Physics Supervisor‘s approval for priority samples only. Contact Laboratory Manager prior to submitting, 
* Mandatory entries for acceptance of samples. 
** Requires Laboratory Manager’s and Dcpamnent/Building Manager’s approval. 

DDO-027, Rev. 15 1010 1 (DT) 



g& 
qp Baftelle RADIOANALYTICAL LABORATORY ANALYTICAL REQUEST 

. . Punin,g Technology To Work 

*Type of Analysis: 
IXI Gross Alpha Beta Other (Specify Below) 
[XI Gamma Spectrometry 
IXI Plutonium Isotope 
0 Americium Isotope I 

IXI Uranium Isotope 
0 Thorium Isotope 
(XI Strontium90 

*Sample Disposition: 
IXI Return to Submitter 
0 Dispose (The Lab will not be responsible for disposal of chemicals) 
0 Archive** 

#PRIORITY (Manager’s Approval) 

F O R  LAB USE ONLY 

Received By: 

Rn2L #: 

File Name: 

System: 
P 

Disk: 

Comments: 

Completion Date: 

CHAIN-OF-CUSTODY RECORD 

The sample(s) named below have been evaluated to procedure TR-OP-001 for transportation in commerce over public roads. Check applicable box below. 
0 The materials are regulated by DOT. Contact Site Shipping Oficer. 
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Sample ID : R01-9408 
Page : 1 

Acquisition date : 27-NOV-2001 14:28:32 

Battelle Radioanalytical Laboratory Report 

: DKAO:[GAMMA.SCUSR.ARCHIVE]SMP R019408 GAMMA1 15LQMARMG 3316.C - - - - Configuration 
Report Generated : 28-NOV-2001 07:13:37.02 

Lab Number 
Description N0.100 GROUND WATER WELLS 2ND HALF 2001 

Deposition date : 
Sample date : 14-NOV-2001 08:,45:00 Acquisition date : 27-NOV-2001 14:28:32 
Sample quantity : 1.725003+03 ML’ Critical level : Yes 
Sample type : WATER 

Detector name : GAMMAl Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 16:45:00.00 Elapsed real time: 0 16:45:03.58 0.0% 
Pk start channel : 100 Pk end channel : 4000 
Sensitivity : 7.00000, Gaussian : 7.00000 
Bkg Filename : DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG110201 GAMMAl - 3220.CNF;l 
Nuclide library : DKAO:[GAMMA.SCUSR.LIB]ENVIRO - CIQUID.NLB7 
ASF Filename : ENVIRONMENTAL LIQUID 

Brief Report 

Nuc 1 i de Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  
All nuclides reported 

< o r  = to MDA 

/ i-L,b- 01 
Reviewed by: Eugene H. Sands fdA 

GRETCHEW FARNUNG qw , z l , , , lo ,  



Combined Activity-MDA Report 
Sample ID : R01-9408 

- - - -  Non-Identified Nuclides - - - -  

Key-Line 
Activity K.L. Act error 

Nuclide (uCi/ML) Ided 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

4.6623-10 
-4.1803-10 
-3.9923-10 
-7.5223-11 
-7.1383-10 
5.5923-10 
-1.7563-08 
2.8423-09 
-5.94333-09 

1.2123-09 
3.0723-09 
1.1923-09 
1.2193-09 
2.7213-09 
1.924E-09 
3.8903-08 
1.0683-08 
3.1643-09 

Page : 2 
Acquisition date : 27-NOV-2001 14:28:32 

MDA 
( UCi /ML) 

2.088E-09 ' 
5.0643-09 
1.7513-09 
2.0843-09 
4.3793-09 
3.1333-09 
3.9633-08 
3.112E-09 
5.050E-09 

MDA error 

0 . 0 0 0 E + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  

Act/MDA 

0.223 
-0.083 
-0.228 
-0.036 
-0.163 
0.178 
-0.443 
0.913 
-1.177 



Sample I D  : R01-9409 
Page : 1 

Acquisition date : 27-NOV-2001 14:30:14 

Battelle Radioanalytical Laboratory Report 

Configuration 
Report Generated : 30-NOV-2001 08:06:44.70 

Lab Number : R01-9409 
Description : WELL”’~O”.’Ol GROUND WATER WELLS 2ND HALF 2001 I 

Deposition date : 
Sample date : 14-NOV-2001 1O:OO:OO Acquisition date : 27-NOV-2001 14:30:14 
Sample quantity : 1.725003+03 ML’ Critical level : Yes 
Sample type : WATER 

: DKAO:[GAMMA.SCUSR.ARCHIVEISMP - R019409 - GAMMA2 - 1SLQMARMG - 3317.C 

Detector name 
Serial Number 
Elapsed live time: 
Pk start channel : 
sensitivity 
Bkg Filename 
Nuclide library : 
ASF Filename 

GAMMA2 Detector geometry: 1.5LQMAR M/G 

0 16:45:00.00 Elapsed real time: 0 16:45:15.60 0.0% 
100 Pk end channel : 4000 

Critical level : Yes 

7. O O O O q  Gaussian : 7.00000 
DKAO:[GAMMA.SCUSR.ARCHIW]BKG BKG1102012 - GAMMA2 - 3221.CNF;l 
DKAO : [GAMMA. SCUSR.LIB] ENVIRO - LIQUID .NLB; 
ENVIRONMENTAL LIQUID 

Brief Report 

Nuclide Act ivi t y 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
< o r  = to MDA 

Analyzed by: 

Reviewed by: 

Eugene H. Sands 

11-  3 6 -  0 I Eugene H. Sands f ~ ! !  



Combined Activity-MDA Report 
Sample ID : R01-9409 

Page : 2 
Acquisition date : 27-NOV-2001 14:30:14 

- - - -  Non-Identified Nuclides - - - -  

Key-Line 
Activity K.L. Act error MDA ' MDA error Act /MDA 

Nuclide (uCi/ML) Ided ( u C i  /ML) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

1.4233-09 
1.8263-09 
6.456E-11 
1.5083-10 
1.9663-09 
1.4373-10 

-6.0963-09 
-6.2183-09 
-5.184E-09 

8.923E-10 
2.3793-09 
9.7003-10 
9.4583-10 
2.4313-09 
1.7453-09 
3.4593-08 
9.6193-09 
2.7753-09 

1 1.6123-09 0 .0003+00  
4.190E-09 O.OOOE+OO 
1.4273-09 0 .0003+00  
1.6033-09 O.OOOE+OO 
3.9663-09 0 . 0 0 0 E + 0 0  
2.8033-09 . 0.000E+00 
3.4673-08 0 . 0 0 0 3 + 0 0  
2.6973-09 O.OOOE+OO 
4.421E-09 O.OOOE+OO 

0.883 
0.436 
0.045 
0.094 
0.496 
0.051 
-0.176 
-2.306 
-1.172 



Sample ID : R01-9410 
Page : 1 

Acquisition date : 27-NOV-2001 14:31:41 

Battelle Radioanalytical Laboratory Report 

Configuration 
Report Generated : 28-NOV-2001 07:17:03.41 

Lab Number 
Description : WELL N0.103 GROUND WATER WELLS 2ND HALF 2001 

Deposition date : 
Sample date : 14-NOV-2001 09:25:00 Acquisition date : 27-NOV-2001 14:31:41 
Sample quantity : 1.725003+03 Md Critical level : Yes 
Sample type : WATER 

: DKAO: [GAMMA.SCUSR.ARCHIVE]SMP - R019410 - GAMMA3 - 15LQMARMG - 3318.C 

: ROe&'fO I 

Detector name : GAMMA3 Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 16:45:00.00 Elapsed real time: 0 16:45:03.43 
Pk start channel : 100 Pk end channel : 4000 

Bkg Filename : DKAO: [GAMMA.SCUSR.ARCHIVE]BKG BKG1102013 - GAMMA3-3222 
Nuclide library : DKAO: [GAMMA.SCUSR.LIB]ENVIRO - cIQUID.NLB; 
ASF Filename : ENVIRONMENTAL LIQUID 

Sensitivity : 7.00000, Gaussian : 7.00000 

Brief Report 

Nuclide Activity 2 - S igma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  
All nuclides reported 

c o r  = to MDA 

Analyzed by: Eugene H. Sands - 2, - 

Reviewed by : 
/ / - X 8 - 0 i  

Eugene H. Sands 

0 . 0 %  

CNF; 1 



-- 

Combined Activity-MDA Report 
Sample ID : R01-9410 

- - - _  Non-Identified Nuclides - - - -  

Key- Li ne 
Activity K.L. Act error 

Nuclide (uCi/ML) Ided 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

4.3043-10 
7.404E-10 
-5.4703-09 
1.028E-09 
-3.2703-10 
-7.139E-10 
-1.9213-08 
-8.081E-09 
-2.3043-09 

1.5983-09 
2.911E-09 
1.2063-09 
1.2103-09 
2.4193-09 
1.6963-09 
3.6433-08 
9.3833-09 
2.6703-09 

Page : 2 
Acquisition date : 27-NOV-2001 14:31:41 

MDA 
(uCi /ML) 

i 2.021E-09 
4.8813-09 
1.727E- 09 

. 2.1383-09 
3.966E-.O9 
2.758E-09 
3.915E-08 
2.9413-09 
4 -4373-09 

MDA error 

0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0.000E+00 
0 . 0 0 0 3 + 0 0  
0.000E+00 

Act/MDA 

0.213 
0.152 
-3.167 
0.481 
-0.082 
-0.259 
-0.491 
-2.747 
-0.519 

I 



Sample ID : R01-9411 1 
Acquisition date : 27-NOV-2001 14:33:09 

Page : 

Battelle Radioanalytical Laboratory Report 

: DKAO: [GAMMA.SCUSR.ARCHIVE]SMP R019411 GAMMA5 15LQMARMG-3319.C - - 
Configuration - 
Report Generated : 28-NOV-2001 07:18:24.09 

Lab Number 
Description 

: R01-941;1 ' 
:f ,. F E U  NQ.llOR GROUND WATER YELLS 2ND HALF $dbl -  

Deposition date : 
Sample date Sample quantity : 1.725003+03 ML Critical level : Yes 
Sample type : WATER 

: 14-NOV-2001 12:45:00 Acquisition date : 27-NOV-2001 14:33:09 

Detector name : GAMMA5 Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 16:45:00.00 Pk start channel : 100 Pk end channel : 4000 

Bkg Filename : DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG1102015-GAMMA5-3224.CNF;l 
Nuclide library 
ASF Filename : ENVIRONMENTAL LIQUID 

Elapsed real time: 0 16:45:12.83 0.0% 
Sensitivity : 7.00000, Gaussian : 7.00000 

: DKAO: [GAMMA.SCUSR.LIB]EWIRO - ZIQUID-NLB; 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

CS-137 5.6773-09 2.0163-09 C k n C ; l t * r C Q  
_ _ _ - - - - -  

Total Activity : 5.6773-09 

L2dJ //-A 8 -* 1 Eugene H. Sands Analyzed by: 

g - 0  1 f&/ N -  2 
Eugene H. Sands Reviewed by: 



Combined Activity-MDA Report 
Sample ID : R01-9411 

Page : 2 
Acquisition date : 27-NOV-2001 14:33:09 

- _ _ _  Identified Nuclides - - - -  

Activity Act error MDA MDA error Act/MDPI 
Nuclide (uC i /ML) (uCi /ML) 

CS-137 5.6773-09 2.016E-09 1.598E-09 0.000E+00 3.1552 

- - _ -  Non-Identified Nuclides - - - -  

Key-Line 
Activity K.L. Act error MDA . MDA error Act/MDA 

Nuclide (uCi/ML) Ided (uci/U) 

CO-60 
SB-125 
CS-134 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

-1.4473-09 
2.7093-09 
-4.7543-10 
-3.975E-10 
2.7873-11 
2.3703-08 , 
-2.2153-09 
-1.4283-09 

1.5183-09 
2.5383-09 
1.0943-09 
2.3913-09 
1.6733-09 
3.9153-08 
9.0873-09 
2.6593-09 

1.701E-09 0.000E+00 
4.3683-09 0.000E+00 
1.5673-09 0 . 0 0 0 E + 0 0  
3.8753-09 O.OOOE+OO 
2.7193-09 O.OOOE+OO 
3.5993-08 O.OOOE+OO 
2.7063-09 0.000E+00 
4.512E-09 O.OOOE+OO 

-0.850 
0.620 
-0.303 
-0.103 
0.010 
0 . 6 5 9  

-0.317 
-0.818 



Sample ID : R01-9411A 
Page : 1 

Acquisition date : 28-NOV-2001 13:23:52 

Battelle Radioanalytical Laboratory Report 

Configuration : D K A O : [ G W . S C U S R . A R C H I V E ] S M P  - R019411A-GAMMA3 - l5LQMARMG - 3320. 
Report Generated : 29-NOV-2001 06:09:22.97 

Description : WELL NO.11OR GROUND WATER WELLS 2ND HALF 2001 ( F I L m E D )  

Deposition date : 
Sample date 
Sample quantity : 1.725003+03 M L ’  
Sample type : WATER 

Detector name : GAMMA3 Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 1 6 : 4 5 : 0 0 . 0 0  Elapsed real time: 0 16:45:03.50 0.0% 
Pk start channel : 100 Pk end channel : 4000 

Bkg Filename : DKAO:[GA.MMA.SCUSR.ARCHIVE]BKG BKG1102013-GAMMA3 - 3222.CNF;l 
Nuclide library : DKAO: [GAMMA.SCUSR.LIB]ENVIRO - zIQUID.NLB; 
ASF Filename : ENVIRONMENTAL LIQUID 

Lab Number : R&lrs94&%A 

: 14-NOV-2001 12:45:00 Acquisition date : 28-NOV-2001 13:23:52 
Critical level : Yes 

Sensitivity : 7.00000, Gaussian : 7.00000 

Brief Report 

Nuclide Activity 2 -Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
< o r  = t o  MDA 

Eugene H. Sands 9 - Analyzed by: 

Reviewed by: Eugene H. Sands 



Combined Activity-MDA Report 
Sample ID : R01-9411A 

Page : 2 
Acquisition date : 28-NOV-2001 13:23:52 

- - - -  Non-Identified Nuclides - - - -  

Key-Line 
Activity K . L .  Act error MDA ' MDA error Act/MDA 

Nuclide (uCi/ML) Ided (uCi /ML) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

-2.0023-09 
-2.9303-10 
-6.3503-09 
1.7823-09 
-6.4203-10 
-1.1083-09 
-1.1453-08 
3.2723-09 
-1.3983-09 

1.5783-09 5 1.9193-09 0 . 0 0 0 3 + 0 0  
2.8783-09 ', 4.7623-09 . 0.0003+00 
1.2843-09 1.8253-09 0 . 0 0 0 3 + 0 0  
1.1833-09 5 2.1473-09 0 . 0 0 0 3 + 0 0  
2.3863-09 ' 3.898E-.O9 0 . 0 0 0 3 + 0 0  
1.6913-09 2.7333-09 0 . 0 0 0 3 + 0 0  
3.6543-08 3.9293-08 0 . 0 0 0 3 + 0 0  
9.9323-09 2.9693-09 0 . 0 0 0 3 + 0 0  
2.7493-09 4.6073-09 0 .0003+00  

I 

-1.043 
-0.062 
-3.479 
0.830 
-0.165 
-0.405 
-0.291 
1.102 
-0.303 



Sample ID : R01-9412 
Page : 1 

Acquisition date : 28-NOV-2001 14:11:39 

Battelle Radioanalytical Laboratory Report 

Configuration : DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R019412-GAMMA1 - 15LQMARMG - 3324.C 
Report Generated : 29-NOV-2001 06:56:42.33 

Description : W E L G - W . Y ~ ~ R  GROUND WATER WELLS ~ N D  HALF 2001 
Lab Number : R01-9442 

Deposition date : 
Sample date : 14-NOV-2001 10:55:00 Acquisition date : 28-NOV-2001 14:11:39 
Sample quantity : 1.725003+03 ML Critical level : Yes 
Sample type : WATER 

Detector name : GAMMAl Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 16:45:00.00 Elapsed real time: 0 16:45:03.64 0.0% 
Pk start channel : 100 Pk end channel : 4000 

Bkg Filename : DKAO: [GAMMA.SCUSR.ARCHIVE]BKG BKG110201 GAMMA1 - 3220.CNF;l 
Nuclide library : DKAO:[GAMMA.SCUSR.LIB]ENVIRO-XIQUID.NLB7 
ASF Filename : ENVIRONMENTAL LIQUID 

Brief Report 

Sensitivity : 7.00004 Gaussian : 7.00000 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
<or  = to MOA 

by : Eugene H. Sands L4.8 I f - 2 9  -01 



Combined Activity-MDA Report 
Sample ID : R01-9412 

Page : 2 
Acquisition date : 28-NOV-2001 14:11:39 

- - - -  Non-Identified Nuclides - - - -  

Key-Line 
Activity K.L. Act error MI?? MDA error Act/MDA 

Nuclide (uCi/ML) Ided (uCi /ML ) 

CO-60  
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

-5.9103-10 
8.2203-10 
-3.3613-10 
1.4323-11 
1.8023-09 
9.5993-10 
-9.004E-09 
-1.3603-09 
-7.4343-09 

1.1443-09 
3.166E-09 
1.192E-09 
1.1793-09 
2.7753-09 
1.9503-09 
3.9153-08 
1.108E-08 
3.194E-09 

1.925E-09 
5.2903-09 
1.7563-09 ' 
2.0243-09 
4.5573-.09 1 

3.1893-09 
4.OllE-08 
3.115E-09 
5.0483-09 

0.000E+00 
O.OOOE+OO 
O.OOOE+OO 
0.000E+00 
O.OOOE+OO 
0. OOOEcOO 
O.OOOE+OO 
O.OOOE+OO 
0. OOOEcOO 

-0.307 
0.155 
-0.191 
0.007 
0.395 
0.301 
-0.225 
-0.436 
-1.473 



Sample ID : R01-9413 
Page : 1 

Acquisition date : 29-NOV-2001 13:47:31 

Battelle Radioanalytical Laboratory Report 

: DKAO:[GAMMA.SCUSR.ARCHIVE]SMP R019413 GAMMAl lSLQMARMG 3326.C - - - - Configuration 
Report Generated : 30-NOV-2001 06:32:36.71 

Lab Number : R01-9413' 
Description : WELL ~0.118 GROUND WATER WELLS ~ N D  HALF a o o i  
Deposition date : 
Sample date : 14-NOV-2001 1 0 : 4 0 : 0 0  Acquisition date : 29-NOV-2001 13:47:31 
Sample quantity : 1.725003+03 MIA Critical level : Yes 
Sample type : WATER 

Detector name : GAMMAl Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 16:45:00.00 Elapsed real time: 0 16:45:03.66 0.0% 
Pk start channel : 100 Pk end channel : 4000 

Bkg Filename 
Nuclide library : DKAO: [GAMMA.SCUSR.LIB]ENVIRO - KIQUID.NLB7 
ASF Filename : ENVIRONMENTAL LIQUID 

Brief Report 

Sensitivity : 7.00000, Gaussian : 7.00000 
: DKAO: [GAMMA.SCUSR.ARCHIVE]BKG BKG110201 GAMMA1 3220.CNF;l - 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
<or = to MDA 

/ / - 3 0 - 0 /  Analyzed by : Eugene H. Sands 

/ / - 3 0 . -  0 I 
Reviewed by: Eugene H. Sands 5 



Combined Activity-MDA Report 
Sample ID : R01-9413 

- - - -  Non-Identified Nuclides - - - -  

Nuclide 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
A M - 2 4 1  

Key-Line 
Activity 
( uC i /ML) 

-8.3323-11 
-2.1653-09 
-7.6733-10 
1.0973-09 
2.8033-09 
4.5083-10 
-4.3663-09 
-4.6393-09 
-5.4763-09 

Page : 2 
Acquisition date : 29-NOV-2001 13:47:31 

, 
K . L .  Act error MDA 
Ided (uCi /ML 

1.2023-09 2.0793-09 
3.041E-09 4.9013-09 
1.2383-09 1.7883-09 
1.2153-09 2.1583-09 
2.7623-09 4.5723-.09 
1.954E-09 3.1783-09 
3.9143-08 4.018E-08 
1.101E-08 3.0863-09 
3.1173-09 4.9863-09 

MDA error 

O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0.0003+00 
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0.000E+00 

Act/MDA 

-0.040 
-0.442 
-0.429 
0.508 
0.613 
0.142 
-0.109 
-1.503 
-1.098 

I 



Page : 1 
Acquisition date : 29-NOV-2001 13:49:40 Sample ID : R01-9414 

Battelle Radioanalytical Laboratory Report 

Configuration 
Report Generated : 30-NOV-2001 07:45:03.91 

: DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R019414 - GAMMA2 - 15LQMARMG - 3327.C 

Lab Number 
Description 

: R01-9414 ’ 
: WELL NO.150 GROUND WATER WELLS 2ND HALF 2@Ol 

Deposition date : 
Sample date Sample quantity : 1.725003+03 ML Critical level : Yes 
Sample type : WATER 

: 16-NOV-2001 09:20:00 Acquisition date : 29-NOV-2001 13:49:40 

Detector name 
Serial Number 
Elapsed live time: 
Pk start channel : 
Sensitivity 
Bkg Filename 
Nuclide library : 
ASF Filename 

GAMMA2 Detector geometry: 1.5LQMAR M/G 

0 16:40:00.00 Elapsed real time: 0 16:40:15.64 
100 Pk end channel : 4000 

DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG1102012-GAMMA2-3221 
DKAO: [GAMMA.SCUSR.LIB]ENvIRO - EIQUID.NLB; 
ENVIRONMENTAL LIQUID 

Critical level : Yes 

7.00000, Gaussian : 7.00000 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
c o r  = to MDA 

Analyzed by : Eugene H, Sands &?hf h - 3 0 - 0  I 

/g N - 3 0 -  ‘ Reviewed by: Eugene H. Sands e 

0 . 0 %  

.CNF;l 



Combined Activity-MDA Report 
Sample ID : R01-9414 

Page : 2 
Acquisition date : 29-NOV-2001 13:49:40 

- - - -  Non-Identified Nuclides - - - -  

Key-Line 
Activity K . L .  Act error M A  MDA e r ro r  Act /MDJ 

Nuclide (uCi/ML) Ided (;uC i /ML ) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

-2.0963-10 
-6.134E-10 
-7.6833-10 
-1.9223-11 
1.503E-09 
1.2653-09 
-1.9393-08 
8.3273-10 
1.112E-09 

9.1673-10 1.5383-09 2, O.OOOE+OO 
2.3843-09 4.0853-09 * O.OOOE+OO 
9.9933-10 1.4143-09 0 . 0 0 0 E + 0 0  
9.2973-10 1.5673-09 O.OOOE+OO 
2 -4753-09 4.020E-09 0 . 0 0 0 3 + 0 0  
1.7463-09 2 -8423-09 O . O O O E + O O  
3.4563-08 3.3743-08 0 . 0 0 0 E + 0 0  
9.5823-09 2 -6863-09 O.OOOE+OO 
2.9613-09 4.411E-09 O.OOOE+OO 

-0.136 
-0.150 
-0.543 
-0.012 
0.374 
0.445 
-0.575 
0.310 
0.252 



. 
Sample ID : R01-9415 

Page : 1 
Acquisition date : 29-NOV-2001 13:51:14 

Battelle Radioanalytical Laboratory Report 

Configuration : DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R019415 - GAMMA3-15LQMARMG - 3328.C 
Report Generated : 30-NOV-2001 06:36:42.61 

Lab Number : R01-9415, 
Description : WELL N0.150 REP. GROUND WATER WELLS 2PRHALF 2001 

Deposition date : 
Sample date : 16-NOV-2001 09:20:00 Acquisition date : 29-NOV-2001 13:51:14 
Sample quantity : 1.725003+03 ML I Critical level : Yes 
Sample type : WATER 

Detector name : GAMMA3 Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 16:45:00.00 Elapsed real time: 0 16:45:03.63 0.0% 
Pk start channel : 100 Pk end channel : 4000 

Bkg Filename : DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG1102013 - GAMMA3 - 3222.CNF;l 
Nuclide library : DKAO: [GAMMA.SCUSR.LIB]ENVIRO - zIQUID.NLB; 
ASF Filename : ENVIRONMENTAL LIQUID 

Brief Report 

Sensitivity : 7 . 0 0 0 0 g  Gaussian : 7.00000 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
< o r  = to MDA 

I f - 3 6 -  * I  Reviewed by: Eugene H. Sands fkA 



Combined Activity-MDA Report 
Sample ID : R01-9415 

- - - -  Non-Identified Nuclides - - - -  

Key-Line 
Activity K.L. Act error 

Nuclide (uCi/ML) Ided 

CO-60  
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

-1.7273-09 
2.036E-10 
3.7723-10 
5.4603-10 
-1.3663-09 
1.346E-09 
-2.6743-08 
-4.6253-09 
-2.1663-09 

I 

1.6613-09 
3.115E-09 
1.2703-09 
1.2613-09 
2.5353-09 
1.779E-09 
3.7373-08 
1.0343-08 
2.9033-09 

Page : 2 
Acquisition date : 29-NOV-2001 13:51:14 

MDA 
(uCi/ML) 

1.9273-09 
5.176E-09 
1.9213-09 
2.1893-09 
4.110E-.09 
2.9763-09 
3.9873-08 
3.0473-09 
4.8383-09 

MDA error 

0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0 . 0 0 0 E + 0 0  

Act/MDA 

-0.896 
0.039 
0.196 
0.249 
-0.332 
0.452 
-0.671 
-1.518 
-0.448 



Sample ID : R01-9416 
Page : 1 

Acquisition date : 29-NOV-2001 13:52:48 

Battelle Radioanalytical Laboratory Report 

Configuration : DKAO:[GAMMA.SCUSR.ARCHIVE]SMP_R019416-GM5-15LQWRMG - 3329.C 
Report Generated : 30-NOV-2001 06:38:01.42 

Lab Number : R01-9416 
Description : WELL N0.150 BLANK GROUND WATER WELLS 2ND HALF 2001 

Deposition date : 
Sample date 
Sample quantity : 
Sample type 

Detector name 
Serial Number 
Elapsed live time: 
Pk start channel : 
Sensitivity 
Bkg Filename 
Nuclide library : 
ASF Filename 

16-NOV-2001 09:20:00 Acquisition date : 29-NOV-2001 13:52:48 
1.725003+03 ML Critical level : Yes 
WATER 

GAMMA5 Detector geometry: 1.SLQMAR M/G 

0 16:45:00.00 Elapsed real time: 0 16:45:12.33 0.0% 
100 Pk end channel : 4000 
7.00000 Gaussian : 7.00000 
DKAO: [dAMMA.SCUSR.ARCHIvE]BKG BKG1102015 - GAMMA5 - 3224.CNF;l 
DKAO : [GAMMA. SCUSR. LIB] ENVIRO - LIQUID. NLB ; 
ENVIRONMENTAL LIQUID 

Critical level : Yes 

Brief Report 

Nuclide Activity 2 -Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  

Ail nuclides reported 
<or  = t o  MDA 

d / /  f l -30-  e9 J 
Eugene H. Sands Reviewed by : 



Combined Activity-MDA Report 
Sample ID : R01-9416 

- - - -  Non-Identified Nuclides - - - -  

Nuclide 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

Key -Line 
Activity K.L. Act e r ro r  
(uCi/ML) Ided 

-1.7593-09 
-5.300E-10 
-2.9603-09 
-2.8563-10 
6.6253-10 

-1.3493-09 
-2.6903-08 
5.0213-09 
-2.3033-09 

1.4873-09 
2.3823-09 
9.5473-10 
1.516E-09 
2.2563-09 
1.5883-09 
3.7033-08 
8 6253-09 
2.458E-09 

Page : 2 
Acquisition date : 29-NOV-2001 13:52:48 

MDA 
(uCi /ML ) 

1.5983-09 
3.964E-09 
1.478E-09 
1.732E-09 
3.6963-.09 
2.536E-09 
3.4083-08 
2.5433-09 
4.1393-09 

MDA error 

O.OOOE+OO 
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  

Act /MDA 

-1.101 
-0.134 
- 2 . 0 0 2  
-0.165 
0.179 
-0.532 

1.975 
-0.556 

-0.789 

I 



Sample ID : R01-9417 
Page : 1 

Acquisition date : 30-NOV-2001 09:59:30 

Battelle Radioanalytical Laboratory Report 

Configuration : DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R019417 - GAMMA1-15LQMARMG - 3331.C 
Report Generated : 1-DEC-2001 02:44:35.83 

Description : WELL N0.155 GROUND WATER WELLS 2ND HALF 2001 

Deposition date : 
Sample date : 16-NOV-2001 1 2 : 5 5 : 0 0  Acquisition date : 30-NOV-2001 09:59:30 
Sample quantity : 1.725003+03 ML Critical level : Yes 
Sample type : WATER 

Detector name : GAMMA1 Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 1 6 : 4 5 : 0 0 . 0 0  Elapsed real time: 0 16:45:03.73 0.0% 
Pk start channel : 100 Pk end channel : 4000 

Bkg Filename : DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG110201 GAMMA1 - 3220.CNF;l 
Nuclide library : DKAO: [GAMMA.SCUSR.LIB]ENVIRO - zIQUID.NLB7 
ASF Filename : ENVIRONMENTAL LIQUID 

Lab Number : R01-9417 

Sensitivity : 7.00000, Gaussian : 7.00000 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * *+  There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
< o r  = to MDA 

Analyzed by: Eugene H. Sands ES/d 12- 3 - 0 I 

g/d 12-3 -0 1 
Reviewed by: Eugene H. Sands 



. .  

Combined Activity-MDA Report 
Sample ID : R01-9417 

- - - -  Non-Identified Nuclides - - - -  

Nuclide 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

Key-Line 
Activity K.L. Act e r r o r  
(uCi/ML) Ided 

3.7753-10 
-2.8923-09 
4.0973-10 
2.0683-10 
-5.7043-11 
-6.5693-10 
-1.6233-08 
5.099E-09 
-4.1153-09 

1.1733-09 
3.1493-09 
1.200E-09 
1.211E-09 
2.7833-09 
1.9693-09 
3.9173-08 
1.106E-08 
3.2243-09 

Page : 2 
Acquisition date : 30-NOV-2001 09:59:30 

1.9883-09 
5.0343-09 
1.829E-09 
2.0923-09 
4.5023-.09 
3.1623-09 
3.9923-08 
3.171E-09 
5.2143-09 

MDA e r r o r  

0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0.000E+00 
O.OOOE+OO 
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 E + 0 0  

Act/MDA 

0.190 
-0.575 
0.224 
0.099 

-0.013 
-0.208 
-0.407 
1.608 
-0.789 



Sample ID : R01-9418 
Page : 1 

Acquisition date : 30-NOV-2001 10:00:59 

Battelle Radioanalytical Laboratory Report 

Configuration 
Report Generated : 1-DEC-2001 02:46:20.40 

: DUO: [GAMMA.SCUSR.ARCHIVE] SMP - R019418-GAMMA2 - l5LQMARMG - 3332 .C 

Lab Number : R01-9418 . 
Description : WELL N0.168 GROUND WATER WELLS 2ND HALF2001 

Deposition date : 
Sample date : 16-NOV-2001 09:45:00 Acquisition date : 30-NOV-2001 10:00:59 
Sample quantity : 1.725003+03 ML Critical level : Yes 
Sample type : WATER 

Detector name : GAMMA2 Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 16:45:00.00 Elapsed real time: 0 16:45:16.20 0.0% 
Pk start channel : 100 Pk end channel : 4000 

Bkg Filename : DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG1102012 - GAMMA2 - 3221.CNF;l 
Nuclide library : DKAO: [GAMMA.SCUSR.LIB]ENVIRO - zIQUID.NLB; 
ASF Filename : ENVIRONMENTAL LIQUID 

Sensitivity : 7.00004 Gaussian : 7.00000 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
car = to MDA 

Analyzed by: 

Reviewed by: 

Eugene H. Sands 

f/J /2-3-*1 Eugene H. Sands 



Combined Activity-MDA Report 
Sample ID : R01-9418 

- - - -  Non-Identified Nuclides - - - -  

Nucl ide 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
A M - 2 4 1  

Key-Line 
Activity 
( uCi /ML ) 

-3.5553-10 
-2.9863-10 
1.087E-10 
-4.0543-10 
2.2883-09 
-1.9293-10 
-1.1563-08 
-3.0493-09 
-5.1583-09 

K.L. Act error 
Ided 

9.4083-10 
2.4883-09 
9.8743-10 
9.5503-10 
2.5743-09 
1.8283-09 
3.5453-08 
9.8523-09 
2.9363-09 

Page : 2 
Acquisition date : 30-NOV-2001 1 0 : 0 0 : 5 9  

m& 
( uCi /ML ) 

, 1.5653-09 
4.2763-09 
1.4553-09 
1.5863-09 
4.1983-09 
2.9253-09 
3.4653-08 
2.7153-09 
4.6933-09 

MDA error 

A, 

L 0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0.000E+00 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  

Act/MDA 

-0.227 
-0.070 
0.075 
-0.256 
0.545 
-0.066 
-0.333 
-1.123 
-1.099 

I 



. .  

Sample ID : R01-9419 
Page : 1 

Acquisition date : 30-NOV-2001 10:02:38 

Battelle Radioanalytical Laboratory Report 

Configuration 
Report Generated : 1-DEC-2001 02:48:10.08 

: DKAO: [GAMMA.SCUSR.ARCHIVEISMP - R019419 - GAMMA3 - 15LQMARMG - 3333.C 

Lab Number 
Description 

. I  

172 GROUND WATER WELLS 2ND HALF 2001 
: w  
: WEL 

Deposition date : 

Sample quantity : 1.725003+03 ML 
Sample type : WATER 

Detector name : GAMMA3 
Serial Number 
Elapsed live time: 0 16:45:00.00 
Pk start channel : 100 

Sample date : 16-NOV-2001 1 0 : 2 5 : 0 0  Acquisition .date : 30-NOV-2001 10:02:38 
Critical level : Yes 

Detector geometry: 1.5LQMAR M/G 
Critical level : Yes 
Elapsed real time: 0 16:45:03.65 0.0% 
Pk end channel : 4000 
Gaussian : 7.00000 sensitivity : 7.00000, 

Bkg Filename : DKAO: [GAMMA.SCUSR.ARCHIVE]BKG BKG1102013 - GAMMA3-3222.CNF;l 
Nuclide library : DKAO:[GAMMA.SCUSR.LIB]ENVIRO - LIQUID-NLB; 
ASF Filename : ENVIRONMENTAL LIQUID 

Brief Report 

Nuc 1 ide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
<or = to MDA 

Analyzed by: Eugene H, Sands 2- 3 - / 

f& / 2 - 3 - & /  
Reviewed by: Eugene H. Sands 



Combined Activity-MDA Report 
Sample ID : R01-9419 

- - - -  Non-Identified Nuclides - - - -  

Key- Li ne 
Activity K . L .  Act error 

Nuclide (uCi/ML) Ided 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

-1.106E-09 
3.1933-09 
-1.6903-09 
-5.4793-10 
5.7443-10 
-5.2993-10 
-1.426E-08 
-1.4373-09 
-1.050E-09 

1.543E-09 
3.1233-09 
1.2963-09 
1.2353-09 
2.5733-09 
1.8143-09 
3.7913-08 
9.7953-09 
2.913E-09 

Page : 2 
Acquisition date : 30-NOV-2001 10:02:38 

( uCi /ML ) 

1.9483-09 
5.3663-09 ' 
1.7973-09 
2.0723-09 
4.249E-.O9 , 

2.9573-09 
4.016E-08 
3.071E-09 
4.8963-09 

1 

MDA error 

O.OOOE+OO 
0 .0003+00  
O.OOOE+OO 
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 

Act/MDA 

-0.568 
0.595 
-0.941 
-0.265 
0.135 
-0.179 
-0.355 
-0.468 
-0.215 



Sample ID : R01-9420 
Page : 1 

Acquisition date : 5-DEC-2001 14:54:52 

Battelle Radioanalytical Laboratory Report 

Configuration 
Report Generated : 6-DEC-2001 07:40:03.70 

: DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R019420 - GAMMA1 - l5LQMARMG - 3355.C 

Lab Number : RO1-94-20 
Description : WELL N0.206 GROUND WATER WELLS 2ND HALF 2001 

Deposition date : 
Sample date : 16-NOV-2001 1 1 : O O : O O  Acquisition .date : 5-DEC-2001 14:54:52. 
Sample quantity : 1.725003+03 ML Critical level : Yes 
Sample type : WATER 

Detector name : GAMMA1 Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 16:45:00.00 Elapsed real time: 0 16:45:03.45 0.0% 
Pk start channel : 1 0 0  Pk end channel : 4000 

Bkg Filename : DUO: [GAMMA.SCUSR.ARCHIVE]BKG BKG1203011-GAMMAl - 3339.CNF;l 
Nuclide library : DKAO: [GAMMA.SCUSR.LIB]ENWRO - EIQUID.NLB; 
ASF Filename : ENVIRONMENTAL LIQUID 

Sensitivity : 7 . 0 0 0 0 q  Gaussian : 7.00000 

Brief Report 

Nuclide Act ivi t y 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
( o r  = to MOA 

Analyzed by: Eugene H. Sands €..! - - O 

Reviewed by: Eugene H. Sands 



Combined Activity-MDA Report 
Sample ID : R01-9420 

_ ^ _ _  Non-Identified Nuclides - - - -  

Nuclide 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU- 154 
TH-234 
U-235 
AM-241 

Page : 2 
Acquisition date : 5-DEC-2001 14:54:52 

Key-Line 
Activity K . L .  Act error ' MDA MDA error Act/MDA 
(uCi/ML) Ided (uCi/ML) 

2.8863-11 
-1.9683-09 
-3.7073-09 
-1.2813-11 
-8.9643-11 
1.6413-09 

-5.66133-09 
-1.179E-10 
-9.5993-09 

1.136E-09 
3.1283-09 
1.1273-09 
1.1753-09 
2.746E-09 
1.9173-09 
3.6443-08 
1.010E-08 
3.081E-09 

1.9793-09 - 
' 5.0573-09 

1.6953-09 
2 2.0173-09 
4.441E-09 
3.1623-09 
3.9523-08 
3.006E-09 
4.7753-09 

O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0 . 0 0 0 E + 0 0  
O.OOOE+OO 

0.015 

-2.187 
- 0 . 0 0 6  
-0.020 
0.519 
-0.143 
- 0 . 0 3 9  
-2.010 

-0.389 

I 



Sample ID : R01-9421 
Page : 1 

Acquisition date : 5-DEC-2001 14:56:23 

Battelle Radioanalytical Laboratory Report 

Configuration 
Report Generated : 6-DEC-2001 07:41:42.54 

: DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R019421 - GAMMA2 - 15LQMAFtMG - 3356.C 

Lab Number : R01-9421, 
Description :,WELL NO.300 GROUND WATER WELLS 2ND HALF 2001 

Deposition date : 
Sample date : 15-NOV-2001 12:45:00 Acquisition date : 5-DEC-2001 14:56:23. 
Sample quantity : 1.725003+03 ML Critical level : Yes 
Sample type : WATER 

Detector name : GAMMA2 Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 16:45:00.00 Elapsed real time: 0 16:45:16.46 0.0% 
Pk start channel : 100 Pk end channel : 4000 
Sensitivity : 7.00000 Gaussian : 7.00000 
Bkg Filename : DKAO: [dAMMA.SCUSR.ARCHIVE]BKG BKG1203012 - GAMMA2 - 3340.CNF;l 
Nuclide library : DKAO: [GAMMA.SCUSR.LIB]ENvIRO - f;IQUID.NLB; 
ASF Filename : ENVIRONMENTAL LIQUID 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
< o r  = to MDA 

Analyzed by: Eugene H. Sands fd I 2 - L -  I 

Reviewed by: f&IC;L-L.-. Eugene H. Sands 



Combined Activity-MDA Report 
Sample ID : R01-9421 

- - - -  Non-Identified Nuclides - - - -  

Nuclide 

(20 -60  
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

Key - Line 
Activity K.L. Act error 
(uCi/ML) Ided 

-1.6343-09 
-1.5133-09 
-2.0863-09 
1.6543-10 
-5.8623-10 
5.5553-11 
4.7663-10 
-6.2243-09 
1.4563-09 

1.480E-09 
2.2653-09 
9.0573-10 
8.820E-10 
2.3683-09 
1.6593-09 
3.3303-08 
9.2073-09 
2.6943-09 

Page : 2 
Acquisition date : 5-DEC-2001 14:56:23 

a( uC i /ML 1 

1.4713-09 
3.8393-09 
1.4223-09 
1.500E-09 
3.783E-.O9 
2.6663-09 
3.2813-08 
2.5833-09 
4.0413-09 

MDA error 

0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0.000E+00 
0.000E+00 
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 

Act/MDA 

-1.111 
-0.394 
-1.467 
0.110 
-0.155 
0.021 
0.015 
-2.409 
0.360 

J 



Sample ID : R01-9422 

I 

Page : 1 
Acquisition date : 5-DEC-2001 14:40:38 

Battelle Radioanalytical Laboratory Report 

Configuration : DKAO: [GAMMA.SCUSR.ARCHIVE]SMP - R019422 - GAMMA3 - 15LQMARMG - 3354.C 
Report Generated : 6-DEC-2001 07:26:13.10 

Lab Number 
Description 

Deposition date : 
Sample date : 15-NOV-2001 11:55:00 Acquisition date : 5-DEC-2001 14:40:38. 
Sample quantity : 1.72500E+03 ML Critical level : Yes 
Sample type : WATER 

: : WELL' R01-g%306 GROUND WATER WELLS 2ND HALF 2001 

Detector name : GAMMA3 Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 16:45:00.00 Elapsed real time: 0 16:45:03.40 
Pk start channel : 100 Pk end channel : 4000 
Sensitivity : 7.0000q Gauss i an 
Bkg Filename : DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG1203013 - GAMMA3-3341 
Nuclide library : DKAO: [GAMMA.SCUSR.LIB]ENVIRO - zIQUID.NLB; 
ASF Filename : ENVIRONMENTAL LIQUID 

Brief Report 

: 7.00000 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
(o r  = to MOA 

Reviewed by: r& 1 7 - 4  L -  e( 
Eugene H. Sands 

0 . 0 %  

CNF; 1 



Combined Activity-MDA Report 
Sample ID : R01-9422 

_ _ _ _  Non-Identified Nuclides 

Key-Line 
Activity K.L. 

Nuclide (uCi/ML) Ided 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

-1.3033-09 
5.9063-10 

-3.8553-09 
1.4483-09 

-6.4123-10 
1.1903-09 
1.5513-08 
6.8483-09 
-2.2833-09 

- - - -  

Act error 

1.2043-09 
2.8913-09 
1.1683-09 
1.2173-09 
2.3813-09 
1.6613-09 
3.7363-08 
9.9963-09 
2.6553-09 

Page : 2 
Acquisition date : 5-DEC-2001 14:40:38 

MDA 
( uCi /ML ) 

1 
1.9083-09 f 
4.8423-09 
1.7593-09 
2.1783-09 
3 -8913-09 
2.7843-09 
3.9613-08 
2.9343-09 
4.4133-09 

MDA error 

O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  

Act /MDA 

-0.683 
0.122 
-2.192 
0.665 
-0.165 
0.428 
0.392 
2.334 
-0.517 



Sample ID : R01-9423 Page : 1 
Acquisition date : 6-DEC-2001 13 :35 :59  

Battelle Radioanalytical Laboratory Report 

: DKAO:[GAMMA-SCUSR.ARCHIVE]SMP R019423 GAMMA1 15LQMARMG-3359.C - - 
Configuration - 
Report Generated : 7-DEC-2001 06:21:07.44 

Lab Number 
Description 

1 : R  : w  586 GROUND WATER WELLS 2ND HALF 2001 ' 

Deposition date : 
Sample date Sample quantity : 1.725003+03 ML Critical level : Yes 
Sample type : WATER 

: 16-NOV-2001 11:30:00 Acquisition date : 6-DEC-2001 13:35:59. 

Detect or name : GAMMAl Detector geometry: 1.SLQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 16:45:00.00 Pk start channel : 100 Pk end channel : 4000 

Bkg Filename 
Nuclide library : DKAO: [GAMMA.SCUSR.LIB]ENVIRO-rIQUID.NLB; 
ASF Filename : ENVIRONMENTAL LIQUID 

Elapsed real time: 0 16:45:03.54 0.0% 
Sensitivity : 7.00000 Gaussian : 7.00000 

: DKAO: [dAMMA.SCUSR.ARCHIVE]BKG BKG1203011 GAMMA1 - 3339.CNF;l - 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

**** There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
c o r  = to MDA 



Cohined Activity-MDA Report 
Sample ID : R01-9423 

Page : 2 
Acquisition date : 6-DEC-2001 13:35:59 

_ - _ _  Non-Identified Nuclides - - - -  

Key-Line 
Activity K.L. Act error . MDA MDA error Act/MDA 

Nuclide (uCi/ML) Ided (uC i /ML ) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

1.5973-10 
1.5633-09 

-2.2573-09 
1.5443-10 
1.7423-09 
2.1633-09 
-1.5163-11 
5.9303-09 
-7.6643-09 

1.0993-09 
2.9503-09 
1.1193-09 
1.1943-09 
2.8013-09 
1.9683-09 
3.6943-08 
1.0633-08 
3.1243-09 

i 1.9363-09 
1 4.9953-09 

1.7783-09 
2.060E-09 
4.5963-09 
3.2613-09 
4.018E-08 
3.0363-09 
4.9203-09 

Pg . - 3 2  oi 'SL. 

4 

) 0.000E+00 
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 E + 0 0  
0 . 0 0 0 3 + 0 0  
0.000E+00 

0.083 
0.313 
-1.269 
0.075 
0.379 
0.663 
0.000 
1.953 

-1.558 



. 
I i 

Sample ID : R01-9424 
Page : 1 

Acquisition date : 6-DEC-2001 13:38:30 

Battelle Radioanalytical Laboratory Report 

Configuration : DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R019424 - GAMMA2-15LQWG - 3360.C 
Report Generated : 7-DEC-2001 06:23:43.00 

Lab Number : R01-942% 
Description : flWEEfi''N@.601 GROUND WATER WELLS 2ND HALF 2001 ' 

Deposition date : 
Sample date : 19-NOV-2001 09:OO:OO Acquisition date : 6-DEC-2001 13:38:30. 
Sample quantity : 1.725003+03 MLI Critical level : Yes 
Sample type : WATER 

Detector name 
Serial Number 
Elapsed live time: 
Pk start channel : 
Sensitivity 
Bkg Filename 
Nuclide library : 
ASF Filename 

Brief Report 

* * * *  There are 

Analyzed by: 

Reviewed by: 

GAMMA2 Detector geometry: 1.5LQMAR M/G 

0 16:45:00.00 Elapsed real time: 0 16:45:14.64 0.0% 
100 Pk end channel : 4000 

Critical level : Yes 

7.00000, Gaussian : 7.00000 
DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG1203012 - GAMMA2 - 3340.CNF;l 
DKAO : [GAMMA. SCUSR. LIB] ENVIRO - EIQUID. NLB; 
ENVIRONMENTAL LIQUID 

Nuclide Activity 2-Sigma 
uCi/ML Error 

no nuclides meeting brief criteria * * * *  

Eugene H. Sands e&d IL- 7-b I 

E&/ 12- +-& ' 
Eugene H. Sands 



Combined Activity-MDA Report 
Sample ID : R01-9424 

- - _ _  Non-Identified Nuclides - - - -  

Nuclide 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

Key - Line 
Activity K . L .  Act error 
(uCi/ML) Ided 

-2.0233-09 
1.9623-09 
-4.4313-09 
-7.1363-11 
2.0793-09 
5.7843-10 
-4.3463-08 
-1.9203-09 
-7.4933-09 

1.5153-09 
2.3533-09 
9.556340 
8.806340 
2.3703-09 
1.6713-09 
3.3723-08 
9.285E-09 
2.7063-09 

Page : 2 
Acquisition date : 6-DEC-2001 13:38:30 

* MDA 
(uCi/ML) 

, 1.4893-09 P 
4.1533-09 

. 1.3863-09 
1.4833-09 
3.8753-09 
2.7023-09 
3.3673-08 
2.6133-09 
4.2293-09 

I 

MDA error 

0 . 0 0 0 3 + 0 0  
0 . 0 0 0 E + 0 0  
0 . 0 0 0 3 + 0 0  
0. OOOEcOO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0.000E+00 

Act/MDA 

-1.359 
0.472 
-3.196 
-0.048 
0.537 
0.214 
-1.291 
-0.73s 
-1.772 



Page : 1 
Sample ID : R01-9425 Acquisition date : 6-DEC-2001 13:40:03 

Battelle Radioanalytical Laboratory Report 

Configuration : DKAO:[GAMMA.SCUSR.ARCHIVE]SMP-ROl9425-GW3 - 15LQMARMG - 3361.C 
Report Generated : 7-DEC-2001 06:25:34.79 

Lab Number 
Description 

: R01-9425 ' 
: WELL N0.CO-3 GROUND WATER WELLS 2ND HALF 2001' 

Deposition date : 
Sample date : 15-NOV-2001 12:20:00 Acquisition date : 6-DEC-2001 13:40:03. 
Sample quantity : 1.725003+03 ML Critical level : Yes 
Sample type : WATER 

Detector name 
Serial Number 
Elapsed live time 
Pk start channel 
Sensitivity 
Bkg Filename 
Nuclide library 
ASF Filename 

GAMMA3 Detector geometry: 1.5LQMAR M/G 

0 16:45:00.00 Elapsed real time: 0 16:45:03.44 
100 Pk end channel : 4000 

Critical level : Yes 

7.00000, Gaussian : 7.00000 
DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG1203013 - GAMMA3 - 3341 
DKAO: [GAMMA.SCUSR.LIB]ENvIRO-zIQUID.NLB; 
ENVIRONMENTAL LIQUID 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  
All nuclides reported 

<or = to  MOA 

ek'R / 2 . - 3 - - " 1  Analyzed by: Eugene H. Sands 

g&/ /2-3-"' 
by : Eugene H. Sands 

0 . 0 %  

, CNF ; 1 



Combined Activity-MDA Report 
Sample ID : R01-9425 

Page : 2 
Acquisition date  : 6-DEC-2001 13:40:03 

- - - -  Non-Identified Nuclides - - - -  

Key-Line >!" 
Activity K.L. Act er ror  &pi. - MDA e r ro r  Act /MDA 

Nuclide (uCi/ML) Ided (&'i/ML) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

-3.9843-10 
3.6573-10 
-2.4783-09 
1.112E-09 
1.491E-09 
8.714E-11 
-1.73OE-09 
5.9873-09 
-2.9733-09 

1.1993-09 
2.9123-09 
1.1663-09 
1.181E-09 
2 -2783-09 
1.6183-09 
3.7363-08 
9.5323-09 
2.667E-09 

f 2.0193-09 < 0 . 0 0 0 3 + 0 0  
4.861E-09 0 . 0 0 0 3 + 0 0  
1.846E-09 0 . 0 0 0 3 + 0 0  
2.0983-09 O.OOOE+OO 
3.8183-09 0 . 0 0 0 E + 0 0  
2 -6673-09 0 . 0 0 0 3 + 0 0  
3 -9713-08 0 . 0 0 0 3 + 0 0  
2.9263-09 0 . 0 0 0 3 + 0 0  
4.406E-09 0 . 0 0 0 3 + 0 0  

-0.197 
0.075 
-1.342 
0.530 
0.391 
0.033 

2.046 
-0.044 

-0.675 

I 



Page : 1 
Sample ID : R01-9426 Acquisition date : 6-DEC-2001 13:42:02 

Battelle Radioanalytical Laboratory Report 

Configuration : DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R019426-GAMMA5 - l5LQMARMG - 3362.C 
Report Generated : 7-DEC-2001 06:27:19.20 

Lab Number : R01-9426 
Description : WEEL H E " O - 9  GROUND WATER WELLS 2ND HALF 2001 ' 

Deposition date : 
Sample date : 16-NOV-2001 13:30:00 Acquisition date : 6-DEC-2001 13:42:02. 
Sample quantity : 1.725003+03 ML 1 Critical level : Yes 
Sample type : WATER 

Detector name 
Serial Number 
Elapsed live time: 
Pk start channel : 
Sensitivity 
B k g  Filename 
Nuclide library : 
ASF Filename 

GAMMA5 Detector geometry: 1.5LQMAR M/G 

0 16:45:00.00 Elapsed real time: 0 16:45:12.47 
100 Pk end channel : 4000 

DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG1203015 - GAMMA5 - 3343 
DKAO: [GAMMA.SCUSR.LIB]ENvIRO - EIQUID.NLB; 
ENVIRONMENTAL LIQUID 

Critical level : Yes 

7.00000, Gaussian : 7.00000 

Brief Report 

Nuclide Activity 2 -Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
< o r  = to  MDA 

Analyzed by: Eugene H. Sands f # J  t i - ? - "  1 

f/&f / 2 - 3 - 0 1  Reviewed by: Eugene H. Sands 

0 . 0 %  

CNF; 1 

Pg. * of 



Combined Activity-MDA Report 
Sample ID : R01-9426 

Page : 2 
Acquisition date : 6-DEC-2001 13:42:02 

- - - -  Non-Identified Nuclides - - - -  

Key - Line 
Activity K.L. Act error MDA MDA error Act/MDA 

Nuclide (uCi/ML) Ided ( u c i  /ML 1 
CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU- 154 
TH-234 
U-235 
AM-241 

1.2173-09 
1.411E-09 
-5.9833-09 
6.169E-10 
1.3393-09 
-1.0743-09 
-2.405E-08 
-6.7933-09 
-2.7153-09 

1.013E-09 
2.3583-09 
1.043E-09 
1.6953-09 
2.272E-09 
1.6283-09 
3.4323-08 
9.8203-09 
2.5233-09 

1.6023-09 \ O.OOOE+OO 
4.021E-09 O.OOOE+OO 
1.4963-09 0 . 0 0 0 3 + 0 0  
1.694E-09 0 . 0 0 0 3 + 0 0  
3.745E-.O9 O.OOOE+OO 
2.611E-09 0 . 0 0 0 3 + 0 0  
3.4353-08 0.000E+00 
2.6123-09 O.OOOE+OO 
4.235E-09 O.OOOE+OO 

0.760 
0.351 
-3.999 
0.364 
0.358 
-0.411 
-0.700 
-2.600 
-0.641 



Sample ID : R01- 9427 
Page : 1 

Acquisition date : 7-DEC-2001 09:57:34 

Battelle Radioanalytical Laboratory Report 

Configuration : D K A O : [ G A M M A . S C U S R . A R C H I V E ] S M P _ R 0 1 9 4 2 7 _ G A M M A 3 _ R M G  - 3364.C 
Report Generated : 8-DEC-2001 02:43:05.84 

Lab Number : R01;,2A27 
Description : WELL N0.C-16 GROUND WATER WELLS 2ND HALF 2 0 0 1  

Deposition date : 
Sample date : 15-NOV-2001 13:45:00 Acquisition date : 7-DEC-2001 09:57:34. 
Sample quantity : 1.725003+03 ML f Critical level : Yes 
Sample type : WATER 

Detector name : GAMMA3 Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 16:45:00.00 Elapsed real time: 0 16:45:03.46 
Pk start channel : 100 Pk end channel : 4000 

Bkg Filename : DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG1203013 - GAMMA3 - 3341 
Nuclide library : DKAO: [GAMMA.SCUSR.LIB]ENVIRO-cIQUID.NLB; 
ASF Filename : ENVIRONMENTAL LIQUID 

Sensitivity : 7 . 0 0 0 0 q  Gaussian : 7.00000 

Brief Report 

Nuclide Act ivi ty 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  

0 . 0 %  

CNF; 1 



, \ ,  1 

Combined Activity-MDA Report Page : 2 
Sample I D  : R01- 9427 Acquisition date : 7-DEC-2001 09:57:34 

- - - -  Non-Identified Nuclides - - - -  

Key-Line 
Activity K.L. Act e r r o r  

Nuclide (uCi/ML) Ided 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

-1.4423-10 
-4.9833-10 
-5.086E-09 
1.3383-09 
5.551E-10 
-7.063E-10 
1.476E-08 
5.413E-09 
-3.578E-09 

1.162E-09 
3.004E-09 
1.218E-09 
1.1893-09 
2.354E-09 
1.6593-09 
3.7913-08 
1.009E-08 
2.7653-09 

MDA 
(uCi /ML) 

1.9713-09 
4.9543-09 
1.7743-09 
2.1263-09 
3.898E-.O9 
2.6983-09 
3.901E-08 
2.8943-09 
4.549E-09 

MDA e r r o r  Act /MDA 

-0.073 
-0.101 
-2.867 
0.629 
0.142 

0.378 
1.870 

-0.262 

-0.787 

I 



VERIFIED TO BE A TRUE & 

94 qp Banelle RADIOANALYTICAL LABORATORY ANALYT 
. Putting Technology To Wrk 

*Project # *Submitted By/Date: 'Needed By: 

G501134-43 P. A d a m  11/26/01 30 days 
*Type o f  Soil Sediment Water Filter Smear Other (Specify) 

Sample 0 0 €3 0 0 0 
*Sample Origin Sr Description: 

p@fdand.WateP 'we l1~2~~  Half Acidified to a pH <2 with nit r ic acid 
Special RequesffSubmitter Cod&VUHPS: ~ o o , ~ o $ ,  103JlOR, 116R9 118,150, 
lS&RepIiWe, 150 Blank 155,168,172,206,300,106,506,601, C-03, C-09, @J6 ,' 
*Type of Analysis: 
IxI Gross Alpha Beta Other (Specify Below) 
rx) Gamma Spectrometq 
(XI Plutonium Isotope 
0 Americium Isotope 
IXI Uranium Isotope 

*Sample Disposition: 
IXI Return to Submitter 
0 Dlspose (The Lab will not be responsible for disposal of chemicals) 
0 Archive** 

#PRIORITY (Manager's Approval) 

*Return To/klail Stop: 

J. Tholen 4-5354 
*Number of Samples: 

20 
*Collection Date(s)/Time(s): 

11/141io1 to 11/19/01 f 

For Lab Use Only 

Snrnple(s) Accepted: . d y e r  n NO 

p . F O R  L A B  USE O N L Y  f I I &a 

- 
Comments: 

CHAIN-OF-CUSTODY RECORD 

The sample(s) named below have been evaluated to procedure TR-OP-OOI for transportation in commerce over public roads. Check applicable box below 
The materials are regulated by DOT. Contact Site Shipping Officer. 

0 The materials are exempted from regulation. Sign below and transport materials in accordance with procedure TR-OP-001 . 
0 N/A -materials not going on public roadway. 

Evaluator's Stgnature Date 

Sample Submitted By: Relinquished: 

Received By: Relinquished: 

Received By: 

# Requires Building Managefs or Health Physics Supervisor's approval for priority samples only. Contact Labonrow Manaaer prior to submittinq, 
* Mandatory entries for acceptance of samples. 
** Requires Laboratory Manager's and Depanmenr/Building Manager's approval. 

DDO-027, Rev. 15 10/01 (DT) 



\IERlFIED TO BE A TRUE & 

q6 BaNelle RADIOANALYTICAL LABORATORY ~i 
. . . Putting Technology To W 

*Project # *Submitted Bymate: *Needed By: *Return To/Mail Stop: 

GSOll34-43 P. Adams 11/26/01 30 days J. Tholen 4-5354 
Soil Sediment Water Filter Smear Other (Specify) *Number of Samples: *Type of 

Sample 0 0 Ix1 0 0 0 20 
*Sample Origin & Description: *Collection Date(s)/Time(s): 

Ground Water Wells Acidified to a pH <2 with nitric acid 11/14/01 to 11/19/01 

Special RequesffSubmitter Code/lVI/HPS: 
150 Replicate, 150 Blank, 155, 168,172,206,300, 306,506,601, C-03, C-09, C-16 

100, 101,103, llOR, 116R, 118, 150, For Lab Use Only 

Sampie(s) Accepted:&es 0 N,-, 
1 

*Type of Analysis: 
IXI Gross Alpha Beta Other (Specify Below) 
(XI Gamma Spectrometry 
(XI Plutonium Isotope 
0 Americium Isotope 
€3 Uranium Isotope 

*Sample Disposition: 
(XI Return to Submitter 
0 Dispose (The Lab will not be responsible for disposal of chemicals) 
0 Archive** 

#PRIORITY (Manager’s Approval) 

FOR LAB USE O N L Y  

Received By: 

RiRL #: 

File Name: 

System: 

Disk: 

Comments: 

Completion Date: 
d 

CHAIN -0 F-C UST 0 D Y RE C 0 RD 

The sample(s) named below have been evaluated to procedure TR-OP-001 for transportation in commerce over public roads. Check applicable box below 
0 The materials are regulated by DOT. Contact Site Shipping Officer. 
0 The materials are exempted from regulation. Sign below and transport materials in accordance with procedure TR-OP-001. 
[3 N/A -materials not going on public roadway. 

Evaluator’s Signature Date 

Sample Submitted By: Relinquished: 

Received By: Relinquished: 

Received By: RetumecUDisposedIArchived: 

# Requires Building Manager‘s or Health Physics Supervisor‘s approval for priority samples only. Contact Laboratow Manager prior to submitting 
* Mandatory entries for acceptance of samples. 
** Requires Laboratory Manager’s and DepartmenVBuilding Manager’s approval. . I  

DDO-027, Rev. 15 
Pg. - 1 o f E  

10/01 (DT) 



3 i d 
Pg. - of - 





Strontium-90 Analysis of West Jeff. Ground Water Wells - 2nd Half 2001. 
Dates of Collection: 11114-1 9/01 
Sample Size (ml) : 400.00 

Separation Date: 1/11/02 
Separation Time: 09:20 

Met hod : RL-TP-035 

First Count: 

Second Count fDreferred value): 



t a  
9 

; 5  
15 
2: 
20 
i 3  
1% 
i 5  
25 
15 
10 

t 7  

R. L. Hofef .W 

k?hA 
CPW 

o . ! a  
C.09 
9, :i 
,;, :5 
0. i5 
0.21 
0.20 
0.13 
0.!8 
i). 15 
0.25 
0,13 
0.10 



NOH JAN 28 ,  2002 
GRociP C SR30 14 DAY RECOUNT OF GROUND WATER WELLS 2ND HALF (168,172,506,C-09)  

SAMPLE TIME ALPHA aETA ALPHA BETA TOO CLbCK 
SN CODE (H IN ,  1 COUNTS COUNTS CPW CPH HR: HN : SEC 

21  781 0 , 2 1  1,81 13:20:06 

5 0 ~  - 3 SR90 100,OO m 166 0.08 1,66 1 6 : 4 0 : 4 9  
- 4 SR90 100,OO 6 1032 0,06 10.32 18:21 :10  

/68 - 1 SR90 100,Oo 
172 - 2 SR30 103,OO 18 614 0 .18  6.14 1 5 : 0 0 : 2 a  

c-07 



Strontium-90 Analysis of West Jeff. Ground Water Wells - 2nd Half 2001. 
Dates of Collection: 11/14-19/01 
Sample Size (ml) : 400.00 

Separation Date: 1/14/02 
Separation Time: 10:40 

Method: RL-TP-035 



.. - 

. . . Putting Technology To work 

Sample Preparation Record Sheet 

Tare Plus Sample Sample Weight/ 
Weight ue Volume fi0 Comments Sample Idenhifcation Tare Weight 

e 

9/00(dt) DDO-02 1, Rev. 4 



. . . Putting Technology To Work 

Sample Preparation Record Sheet 

Preparation Date /J - ~q - a 
Analysis 

I 

Comments 

9/00(dt) DDO-021, Rev. 3 



@ Batlelle AL,PHA/BETA COUNTER SAMPLE HOLDER GUIDE 

Date: j -  I / -  O A  operator: RL.HafW RL No.: Ol4?qag&4 0/-9413- 
System No.: 2 Back~round (cpm) Efficiencv (percent) 

File Name: Oi- 940B. bA r a: .',!A By: 

. . . PUKlng Technology To Work 

DiskNo: 221 a: d/f i  By: /&09 a: f i  / r t  By: .39.9/ 



ALPHAlBETA COUNTER SAMPLE HOLDER GUIDE d4k 

Date: /-/q -0 2 Operator: R L. Hofer &f 
System No.: 3 Background (cprn) Efficiency (percent) 

qfl Baltelle 

Disk No: 224 a:  &/A BY /no<! u: By: 39. ?/ 
File Narne:Ol- 791 6,  bvtT a:& PY:& 

. . . Putting Technology To Work 

NO.: a/- 94/6 Tkm a/- Y q J  7 

Tray 
No. 

3 

4 

- 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

- 
- 
- 
- 
- 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

- 
- 
- 
- 
- 
,DO-C 

Identity 

\ 

I /50 BIK 

I /7a 

0, Rev. 4 



ALPHABETA COUNTER SAMPLE HOLDER GUIDE 
o/-?qop, 4yo?,  ?V4'(Q 

@Baflelfe 
Date: i - aS-oZ  Operator: R L- Hofm & @ N o . : ~ / - ? q / z  , ?+' / 3  

. . . Putting Technology To Work 
/ 

System No.: ;L Background (cprn) E fficiencyqpercen t) 
Disk No: a 1 a: U ~ P  BY: !d a: PIA By: 4 2 , Y T  
File Name:&/ - 74(0%, 3 +T a: 9 j H  py: + / H  



&& 

qfl . . . Battelle Putting Technology To Worlt 

Date: -2g-aZ 
System No.: 3 Background (cpm) Efficiency (bercent) 
DiskNo: 221 a: P/14- BY: /<O? u: &!#- fly: 42-97 

ALPHA/BETA COUNTER SAMPLE HOLDER GUIDE 
01- ?L//E-,aJ- ?4/lCj 

@$ No.:Q/-  yc(23 d/- ?qzd 0perator:R.  / . &b &- 

File Name: IBO [-7 4 tg, hfr a: d& BY: & 



VERIFIED TO BE A TRUE 8i 

hqw& qs Baftelle RADIOANALYTICAL LABORATORY AN 
. . Putting Technology To ubrk  

*Type of Analysis: 
El Gross Alpha Beta Other (Specify Below) 

0 Thorium Isotope 
Ix1 Strontium90 

*Sample Disposition: 
IxI Return to Submitter 
0 
0 Archive** 

Dispose (The Lab will not be responsible for disposal of chemicals) 

#PRIORITY (Manager's Approval) 

I - .  
a p F O R  LAB U S E  O N L Y  Q e ' dl' 

CHAIN-OF-CUSTODY RECORD 

The sample(s) named below have been evaluated to procedure TR-OP-001 for transportation in commerce over public roads. Check applicable box below. 
0 The materials are regulated by DOT. Contact Site Shipping Officer. 
0 The materials are exempted from regulation. Sign below and transport materials in accordance with procedure TR-OP-001 
0 N/A - materials not going on public roadway. 

Evaluator's Signature Date 

Sample Submitted By: Relinquished: 

Relinquished: 

ReturnedDisposedArchived: 

Received By: 

Received By: 

/# Requires Building Manager's or Health Physics Supervisor's approval for priority samples only. Contact Laboratow Manager urior to submininq. 
Mandatory enmes for acceptance of samples. 

**  Requires Labontory Manager's and DepanmentlBuilding Manager's approval. Pg. L of yj 
DDO-027, Rev. 15 10/0 1 (DT) 



I 

AqPL ( +,$ Banelie RADIOANALYTICAL LABORATORY 
. . Puning Techmlogy To !No& 

*Return TolkIail Stop: *Project # *Submitted Bymate: *Needed By: 

G501134-43 P. Adams 11/26/01 30 days J. Tholen 4-5354 
*Type of Soil Sediment Water Filter Smear Other (Specify) *Number of Samples: 

Sample 0 0 (XI 0 0 0 20 
*Sample Origin & Description: *Collection Date(s)/Time(s): 

I Ground Water Wells Acidified to a pH <2 with nitric acid I 11/14/01 to 11/19/01 

Special RequesUSubmitter CodeWUHPS:  
150 Replicate, 150 Blank, 155,168, 172,206,300, 306,506,601, C-03, c-09, C-16 

100,101,103, llOR, 116R, 118, 150, For Lab Use Only 

SnmpIe(s) Accepted:&es 0 N~ 
*Type of Analysis: 
€4 Gross Alpha Beta Other (Specify Below) 

€4 Strontium90 

”Sample Disposition: 
€4 Return to Submitter 
0 Dispose (The Lab will not be responsible for disposal of chemicals) 
0 Archme** 

#PRIORITY (Manager’s Approval )  

FOR LAB USE O N L Y  

Received By: 

File Name: 

System: 9s 
J- 

Disk: 

Comments: 

Completion Date: 

CHAIN-OF-CUSTODY RECORD 

The sample(s) named below have been evaluated to procedure TR-OP-001 for transportation in commerce over public roads. Check applicable box below. 
0 The materials are regulated by DOT. Contact Site Shipping Ofticer. 
0 The materials are exempted from regulation. Sign below and transport materials in accordance with procedure TR-OP-001. 
0 N/A - materials not going on public roadway. 

Evaluator’s Signature Date - 

Sample Submitted By: 

RetumedKIisposedArchived: 

# Requires Building Manager‘s or Health Physics Supervisor‘s approval for priority samples only. Contact Laboraton, Manager prior to submininq, 
Mandatory entries for acceptance of samples. 

** Requires Laboratory Manager’s and DepartmentfBuilding Manager’s approval. 

DDO-027, Rev. 15 Pg. L of .3p 10/0 1 (DT) 



2 n d  IQLF Z O O /  . . . Putting Technology To Work 

Sample Identification 

Sample Preparation Record Sheet 

Tare Plus Sample Sample Weight/ 
Weight Volume Comments Tare Weight 

Preparation Date 

Analysis 

/ - 3 / - a z  

50 6 
I I I I 

DI%lO? 1, Rev. 4 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
6-FEB-2002 07:49:24 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 05FEB02$R01-9408-U W.CNF 

* 
BATCH ID: 05FEB02 
SAMPLE DATE: 5-FEB-2002 0O:OO 
SAMPLE TITLE: -s?J&Jt. 200 
ACQ DATE: 5-FEB-2002 14:51 
ELAPSED LIVE TIME: 60000. 
TRACER ID: TSEP01 
LAMBDA VALUE: 250. 
TRACER DPM AT SAMPLE DATE: 5.401 
SAMPLE MATRIX: WATER 

BKG FILENAME: B - 003 - 4FEB02 
ENERGY CAL DATE: 4-FEB-2002 07:lO 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

SAMPLE ID: R01-9408-U 
ALIQUOT : 4.000E+02 ml 
DETECTOR NUMBER: 003 
AVERAGE EFFICIENCY: 22.97% 
RECOVERY: 95.08% 
TRACER FWHM (kev) : 48.35 
ROI TYPE: MANUAL 
CONFIDENCE FACTOR: 4.65 
LLD CONSTANT: 2.71 

BKG ELAPSED TIME: 60004. 
EFF CAL DATE: 4-FEB-2002 07:lO 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUJNARY 
d** 

.* NUCLIDE ENERGY NET BKG %ABN &$!TIVITY 'i- .TPU/ERRQJ? MDC 
AREA udi / ml '3 .&&$%a u C i /  rnl 

U232 5302.5 1177.00 7.00 99.8 6.0833-09 7.4863-10 7.7583-11 

U-234 4761.5 343.00 3.00 99.8 1.7733-09 3.004E-10 5.5633-11 

U-235 4385.5 12.00 0.00 80.9 7.650E-11 4.5273-11 1.7283-11 

U-238 4184.4 276.00 1.00 100.0 2.524E-10 '7, 3.7963-11 

*******************************f*n*************************************** 

Tom Beddick T, 
Analyst 

2 - 6 - 6 7 -  
Date 

G,&f ZI& Reviewer Date 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
7-FEB-2002 08:21:47 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 06FEB02$R01-9408-PU PU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BATCH ID: 06FEB02 * 
SAMPLE DATE: 6-FEB-2002 0 O : O O  * ALIQUOT: 4.000E+02 ml 

DETECTOR NUMBER : 003 
22.97% ACQ DATE: 6-FEB- 0:16 * AVERAGE EFFICIENCY: 

RECOVERY: 73 -39% ELAPSED LIVE TIME: 60002. * 
TRACER ID: PU242Ej-OCTOP * TRACER FWHM (kev) : 75.68 

ROI TYPE: MANUAL LAMBDA VALUE: 250. * 
CONFIDENCE FACTOR: 4.65 TRACER DPM AT SAMPLE DATE: 5.342 * 

SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 4-FEB-2002 07:lO * EFF CAL DATE: 4-FEB-2002 07:lO 
BKG FILENAME: B - 003 - 4FEB02 * BKG ELAPSED TIME: 60004. 

* 
SAMPLE ID: R01-9408-PU 

SAMPLE TITLE: L &OO j * 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN v m  TPU/ERROR MDC 
AREA ml Z-SIGIm uCi/ ml 

PU-238 5487.1 2.00 18.00 99.9 1.3383-11 8.2473-11 

PU-239 5147.7 -3.00 3.00 99.9 2.3243-11 . 
i-i 

PU242 4890.7 904.00 1.00 100.4 6.0163-09 4.904E-10 4.898E-11 
i 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TON Beddick 
Analyst 

2 - 7 - 0 2  
Date 

C p L  211& 
Reviewer Date 



BATTELLE 
RADIOANALYTICAL LABORATORY 

1 

ALPHA SPECTROMETRY REPORT 
6-FEB-2002 07:50:24 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 05FEB02$R01-9409-U UU.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: OSFEB02 
~ 

SAMPLE DATE: 5-FEB-2002 0O:OO 

ACQ DATE: 5-FEB-2 
SAMPLE TITLE: 

ELAPSED LIVE TIME: 60002. -~ 

TRACER ID: 
LAMBDA VALUE: 
TRACER DPM AT SAMPLE DATE: 5.401 _ - - _ _ ~ ~  
SAMPLE MATRIX: WATER 

BKG FILENAME: B - 004 - 4FEB02 
ENERGY CAL DATE: 4-FEB-2002 07:lO 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

SAMPLE ID: R01-9409-U 
ALIQUOT : 4.000E+02 ml 
DETECTOR NUMBER: 004 
AVERAGE EFFICIENCY: 22.81% 
RECOVERY: 90.66% 
TRACER FWHM (kev) : 74.17 
ROI TYPE: MANUAL 
CONFIDENCE FACTOR: 4.65 
LLD CONSTANT: 2.71 

BKG ELAPSED TIME: 
EFF CAL DATE: 4-FEB-2002 07:lO 

6 0 0 0 1 .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY .bPa$"W&;,'. 
NET BKG %ABN *$IVITY TP R MDC 

ml 
NUCLIDE ENERGY 

AREA k i /  ml 2 

U232 5302.5 1115.00 4.00 99.8 6.0833-09 7.652E-10 6.5523-11 

U-234 4761.5 93.00 1.00 99.8 5.073E-10 1.263E-10 4.015E-11 

U-235 4385.5 0.00 1.00 80.9 1.903E-11 4:$,g@$@:ql ,+ 
-8 

U-238 4184.4 87.00 1.00 100.0 1.208E-10 ' 4.007E-11 
4 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick 
Analyst 

Z-6-OZ 
Date 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
7-FEB-2002 08:22:17 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 06FEB02$R01-9409-PU PU.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 0 6FEBO 2 * 
SAMPLE DATE: ALIQUOT: 4.000E+02 r n l  
SAMPLE TITLE: DETECTOR NUMBER: 004 
ACQ DATE: AVERAGE EFFICIENCY: 22.81% 
ELAPSED LIVE TIME: RECOVERY: 77.96% 
TRACER ID: TEWCER FWHM (kev) : 70.20 
LAMBDA VALUE: ROI TYPE: MANUAL 

CONFIDENCE FACTOR: 4.65 TRACER DPM AT SAMPLE DATE: 5.342 * 
SAMPLE MATRIX: WATER LLD CONSTANT: 2.71 
ENERGY CAL DATE: 4-FEB-2002 07~10 * EFF CAL DATE: 4-FEB-2002 07:lO 
BKG FILENAME: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 
SAMPLE ID: R01-9409-PU 

* 

60001, B 004 4FEB02 * BKG ELAPSED TIME: - - * 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN YVf+Y TPU/ ERRQR MDC 
AREA ml 2-SIGMA uCi/ r n l  

PU-238 5487.1 4.00 5.00 99.9 , 2.5353-11 4.7493-11 

PU-239 5147.7 0.00 0.00 99.9 

PU242 4890.7 954.00 0.00 100.4 6.016E-09 5.000E-10 1.709E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

O.OOOE+OO O.OOOE+OO 1 4, 

i 

Tom Beddick Z-?--d2 
Analyst Date 



BATTELLE 
RADIOANALYTICAL LABORATORY 

1 
I 

ALPHA SPECTROMETRY REPORT 
6-FEB-2002 07:51:17 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 05FEB02$R01-9409-U-D W.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 05FEB02 * SAMPLE ID: 
SAMPLE DATE: 5-FEB-2002 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 101 DUP * DETECTOR NUMBER: 005 
ACQ DATE: 5-FEB-2002 14:53 * AVERAGE EFFICIENCY: 18.08% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 85.16% 
TRACER ID: U232-SEP01 * TRACER FWHM (kev) : 64.58 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.401 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 
R01-9409-U-D 

ENERGY CAL DATE: 1-FEB-2002 15~18 * EFF CAL DATE: 1-FEB-2002 15:18 
B 005 7JAN02 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

U232 5302.5 830.00 0.00 99.8 6.0833-09 8.027E-10 1.9863-11 

U-234 4761.5 81.00 0.00 99.8 5.9363-10 1.5643-10 1.9863-11 

U-235 4385.5 6.00 0.00 80.9 5.4243-11 4.4953-11 2.450E-11 

U-238 4184.4 78.00 1.00 100.0 5 . 7 0 5 3 - 1 0  1.5373-10 5.3833-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

T o m W k  
Analyst 

2-6 -OZ 
Date 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
7-FEB-2002 08 :22 :49 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 06FEB02$R01-9409-PU-D PU.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 06FEB02 * SAMPLE ID: R01-9409-PU-D 
* 

SAMPLE DATE: 6-FEB-2002 00: 00 * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 101 DUP * DETECTOR NUMBER: 005 

AVERAGE EFFICIENCY: 18.08% ACQ DATE: 6-FEB-2002 10: 18 * 
ELAPSED LIVE TIME: 6 0 0 0 0 .  * RECOVERY: 80.32% 
TRACER ID: PU242B-OCTO0 * TRACER FWHM (kev) : 64.60 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.342 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 1-FEB-2002 15:18 * EFF CAL DATE: 1-FEB-2002 15 : 18 

BKG ELAPSED TIME: 6 0 0 0 0 .  B 005 7JAN02 * BKG FILENAME: - - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

PU-238 5487.1 -2.00 5.00 99.9 -1.5523-11 4.3943-11 1.017E-10 

PU-239 5147.7 0.00 0.00 99.9 O.OOOE+OO O.OOOE+OO 2.103E-11 

PU242 4890.7 779.00 0.00 100.4 6.016E-09 5.4583-10 2.093E-11 

Tom Beddick 7’6: 
Analyst 

7/-? -0% 
Date 

4 M  
Reviewer 



BATTELLE 
FADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
6-FEB-2002 07:53:07 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

............................................................................... 
Spectral File: ND AMs ARCHIVE S:S OSFEB02$R01-9410-U ULT.CNF 

BATCH ID: 
SAMPLE DATE: 
SAMPLE TITLE: 
ACQ DATE: 
ELAPSED LIVE TIME 
TRACER ID: 
LAMBDA VALUE: 
TRACER DPM AT SAM 
SAMPLE MATRIX: 
ENERGY CAL DATE: 
BKG FILENAME: 

05FEB02 
5 

5 

LPL 

1 

E DATE: 5.401 
WATER 

B - 007-7JANO2 
-FEB-2002 15 : 18 

t 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

SAMPLE ID: R01- 9410 -U 
ml 
007 

ALIQUOT : 4.000E+02 
DETECTOR NUMBER: 
AVERAGE EFFICIENCY: 18.14% 
RECOVERY: 84.29% 
TRACER FWHM (kev) : 59.41 
ROI TYPE: MANUAL 
CONFIDENCE FACTOR: 4.65 
LLD CONSTANT: 2.71 

BKG ELAPSED TIME: 60000. 
EFF CAL DATE: 1-FEB-2002 15~18 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

R MDC 
uCi/ ml 

NUCLIDE ENERGY NET BKG %ABN 
AREA 

U232 5302.5 824.00 0.00 99.8 6.083E-09 7.8323-10 2.000E-11 

U-234 4761.5 126.00 1.00 99.8 9.301E-10 2.091E-10 5.433E-11 

U-235 4385.5 4.00 0.00 80.9 3.64333-11 3.6763-11 2.4683-11 

U-238 4184.4 77.00 0.00 100.0 5-6733-10 1.9963-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

7 / 4  -0z 
Date 

Tom Beddick % 
Analyst 

G N  
Date Reviewer 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
7-FEB-2002 08:24:37 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S : S  06FEB02$R01-9410-PU PU.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 06FEB02 * SAMPLE ID: R01-9410-PU 
ALIQUOT : 4.000E+02 ml SAMPLE DATE: 6-FEB-2002 0 0 :  00 * 

SAMPLE TITLE: NE& .183& * DETECTOR NUMBER: 007 
AVERAGE EFFICIENCY: 18.14% ACQ DATE: 6-FEB-2002 10: 19 * 
RECOVERY : 82.65% ELAPSED LIVE TIME: 60000. * 
TRACER FWHM (kev) : 61.28 Rf,J2,42B- QCTQ * 
ROI TYPE: MANUAL 
CONFIDENCE FACTOR: 4.65 

25oBb * 
TRACER ID: 
LAMBDA VALUE: 
TRACER DPM AT SAMPLE DATE: 5.342 * 

LLD CONSTANT: 2.71 SAMPLE MATRIX: WATER * 
ENERGY CAL DATE: 1-FEB-2002 15:18 * EFF CAL DATE: 1-FEB-2002 15:18 

BKG ELAPSED TIME: 60000. B 007 7JAN02 * BKG FILENAME: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 

- - * 

NUCLIDE ACTIVITY SUMMARY 
Ac$~vI'Ty 

NUCLIDE ENERGY NET BKG %ABN TPU/ER~OR MDC 
AREA $i / rnl  2 -@&$& uCi/ ml 

PU-238 5487.1 -2.00 9.00 99.9 -1.504E-11 6.018E-11 1Q 

PU-239 5147.7 1.00 0.00 99.9 7.5203-12 1.506E-11 6.038E-If 

PU242 4890.7 804.00 0.00 100.4 , 6.0163-09 5.106E-10 2.028E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2-3--b.z 
I Date lorn Beddick 4 

Analyst 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
6-FEB-2002 07:54:08 

I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 05FEB02$R01-9411-U W.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 

BATCH ID: 

SAMPLE TITLE: 
SAMPLE DATE: 5 

ACQ DATE: 5 
ELAPSED LIVE TIME: 

05FEB02 * 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
a. 

SAMPLE ID: R01-9411-U ml 
ALIQUOT : 4.000E+02 
DETECTOR NUMBER: 008 
AVERAGE EFFICIENCY: 17.94% 
RECOVERY: 88.94% 
TRACER FWHM (kev) : 70.00 
ROI TYPE: MANUAL 
CONFIDENCE FACTOR: 4.65 

2.71 LLD CONSTANT: 
BKG ELAPSED TIME: 60000. EFF CAL DATE: 1-FEB-2002 15~18 

TRACER ID: LAMBDA VALUE: 250. 
TRACER DPM AT SAMPLE DATE: 5.401 SAMPLE MATRIX: WATER 

BKG FILENAME: B - 008 - 7JAN02 
ENERGY CAL DATE: 1-FEB-2002 15:18 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  n 

NUCLIDE ACTIVITY SUMMARY .~ 

c 
MDC 

ml uCi/ 
BKG %ABN ACTTUITY w U . E W R  

ml 2-SIGMA 
NUCLIDE ENERGY NET 

AREA uc3r 
U232 5302.5 860.00 4.00 99.8 6.0833-09 7.914E-10 8.4943-11 

U-234 4761.5 263.00 1.00 99.8 3.4543-10 5.206E-11 

U-235 4385.5 18.00 0.00 80.9 1.571E-10 7.716E-11 ,. 2.3653-11 

U-238 4184.4 232.00 1.00 100.0 3.131E-10 LI 5.1953-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

T o m k  ''??- 2 - 6  - 0 2  Analyst Date 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
7-FEB-2002 08 : 25 : 14 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S p e c t r a l  File: ND AMs ARCHIVE S:S 06FEB02$R01-9411-PU PU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 06FEB02 * SAMPLE ID: R01-9411-PU 
ALIQUOT : 4.000E+02 ml SAMPLE DATE: 6-FEB-2002 0O:OO * 

SAMPLE TITLE: W$L..k10% * DETECTOR NUMBER: 008 
ACQ DATE: 6-FEB-2002 10 : 2 0  ’ * AVERAGE EFFICIENCY: 17.94% 

RECOVERY: 78.16% ELAPSED LIVE TIME: * 
61.58 TRACER ID: q@@&$@!&) - v  -% * TRACER FWHM (kev) : 

LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
CONFIDENCE FACTOR: 4.65 TRACER DPM AT SAMPLE DATE: 5.342 * 
LLD CONSTANT: 2.71 SAMPLE MATRIX: WATER * 

ENERGY CAL DATE: 1-FEB-2002 15~18 * EFF CAL DATE: 1-FEB-2002 15 : 18 
BKG FILENAME: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 

B 008 7JAN02 * BKG ELAPSED TIME: 60000. - - * 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN &CTIVL M O R  MDC 
AREA u&./ 

PU-238 5487.1 -5.00 6.00 99.9 -4.020E-11 

PU-239 5147.7 4.00 3.00 99.9 3.216E-11 

PU242 4890.7 752.00 1.00 100.4 6.016E-09 5.404E-10 5.8883-11 

7om Beddick f l  
Analyst I 

2-? - 0 7 2  
Date 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
11-FEB-2002 09:55:34 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S : S  08FEB02$R01-9412-U W.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 08FEB02 * SAMPLE ID: R01-9412-U 
* 

SAMPLE DATE: ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: DETECTOR NUMBER: 005 
ACQ DATE: AVERAGE EFFICIENCY: 18.08% 
ELAPSED LIVE TIME: RECOVERY : 92.45% 

TRACER FWHM (kev) : 70.82 
ROI TYPE: MANUAL 

TRACER ID: 
LAMBDA VALUE: 
TRACER DPM AT SAMPLE DATE: 5.401 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 005 - 7JAN02 * BKG ELAPSED TIME: 60000. 
ENERGY CAL DATE: 1-FEB-2002 15~18 * EFF CAL DATE: 1-FEB-2002 15:18 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN q$!T?VITY" TBU&J@OR MDC 
AREA uCi/ ml 2 SIGMA uCi/ ml 

U232 5302.5 901.00 0.00 99.8 6.0823-09 7.9383-10 1.8293-11 

U-234 4761.5 384.00 0.00 99.8 2.5923-09 4.4933-10 1.8293-11 

U-235 4385.5 19.00 0.00 80.9 1.5823-10 7.591E-11 2.2573-11 

U-238 4184.4 369.00 1.00 100.0 2 -4863-09 4.3433-10 1 4.9583-11 

Tom Beddick T5 
Analyst 

2 - / I - O Z  
Date 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
12-FEB-2002 10:28:23 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S llFEB02$R01-9412-PU PU.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 11FEB02 * SAMPLE ID: RO 1 - 94 12 - PU 
* 

SAMPLE DATE: * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: ? % *  DETECTOR NUMBER: 005 
ACQ DATE: * AVERAGE EFFICIENCY: 18.08% 

* RECOVERY: 67.74% 
* TRACER FWHM (kev) : 57.32 

ELAPSED LIVE TIME: 
TRACER ID: 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.342 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 005 - 7JAN02 * BKG ELAPSED TIME: 60000. 
ENERGY CAL DATE: 1-FEB-2002 15~18 * EFF CAL DATE: 1-FEB-2002 15:18 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR ' MDC 
AREA y w  ml 2 - s9eMA uCi/ ml 

PU-238 5487.1 -2.00 5.00 99.9 -1.841E-11 5.210E-11 

PU-239 5147.7 0.00 0.00 99.9 0.000E+00 O.OOOE+OO Y 
PU242 4890.7 657.00 0.00 100.4 6.016E-09 5.7653-10 2.482E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick a 
Analyst 

9* 
Reviewer 

2 - 1 2 - O Z  
Date 

Date 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
11-FEB-2002 09:56:16 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

............................................................................... Spectral File: ND AMs ARCHIVE S:S 08FEB02$R01-9413-U UU.CNF 

IME 

BATCH ID: 
SAMPLE DATE: 
SAMPLE TITLE: 
ACQ DATE: 
ELAPSED LIVE T 
TRACER ID: 
LAMBDA VALUE: 
TRACER DPM AT SAM 
SAMPLE MATRIX: 
ENERGY CAL DATE: 
BKG FILENAME: 

08FEB02 
8-FEB-2002 0 O : O O  

!..&.* 8-FEB-20 4 : 4 5  
60000. 

250. 
*33@3.p#4 w 

PLE DATE: 5.401 
WATER 

1-FEB-2002 15: 18 
B - 006 - 7JAN02 

* 
* 
* 
* 
* 
* 
* 
' *  
* 
* 
* 
* 
* 

SAMPLE ID: R01-9413-U ml 
ALIQUOT : 4.000E+02 
DETECTOR NUMBER: 006 

RECOVERY: 92.97% 
TRACER FWHM (kev) : 43.23 
ROI TYPE: MANUAL 
CONFIDENCE FACTOR: 4.65 
LLD CONSTANT: 2.71 

BKG ELAPSED TIME: 60000. 

AVERAGE EFFICIENCY: 19.00% 

EFF CAL DATE: 1-FEB-2002 15~18 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

MDC NUCLIDE ENERGY NET BKG %ABN gci1 Z$TIVITY- ml ucil ml 
AREA 

U232 5302.5 952.00 3.00 99.8 6.0823-09 7.8873-10 6.877E-11 

U-234 4761.5 357.00 0.00 99.8 2.2813-09 3.990E-10 1.731E-11 

U-235 4385.5 10.00 0.00 80.9 7.881E-11 5.104E-11 2.136E-11 

U-238 4184.4 284.00 0.00 100.0 1.811E-09 3.314E-10 .>, 1.7283-11 

Tom Beddick % 2-H -07- 
Analyst Date 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
12-FEB-2002 10:28:50 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S p e c t r a l  File: ND AMs ARCHIVE S:S llFEBOZ$RO1-9413-PU PU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 11FEB02 * SAMPLE ID: R01- 94 13 - PU 
* 

ALIQUOT: 4.000E+02 ml 
SAMPLE TITLE: &+$&@.s1 * DETECTOR NUMBER: 006 

19.00% ACQ DATE: 11-FEB-200 lot23 * AVERAGE EFFICIENCY: 
RECOVERY: 78.61% 

* TRACER FWHM (kev) : 52.63 
ELAPSED LIVE TIME: 

ROI TYPE: MANUAL 
TRACER ID: Plk42 kks-dCTO 8 
LAMBDA VALUE: 250. 

CONFIDENCE FACTOR: 4.65 TRACER DPM AT SAMPLE DATE: 5.342 * 
LLD CONSTANT: 2.71 SAMPLE MATRIX: WATER * 

ENERGY CAL DATE: 1-FEB-2002 15:18 * EFF CAL DATE: 1-FEB-2002 15:18 
BKG ELAPSED TIME: 60000. B 006 7JAN02 * BKG FILENAME: 

SAMPLE DATE: 11-FEB-20 .O-O,j 00  * 

* ,6 0 Q 0 D . 
* 

- - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 
3 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/@@OR MDC 
AREA uci / ml 2-SI&MA uCi/ ml 

8 3 
PU-239 5147.7 0.00 0.00 99.9 O.OOOE+OO .**&':I9 

PU-238 5487.1 -1.00 3.00 99.9 3.3773-11 

PU242 4890.7 801.00 0.00 100.4 6.016E-09 5.4083-10 2.035E-11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2- 12-o'L 
Date 

'h Beddick % 
Analyst 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
11-FEB-2002 09:57:24 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 08FEB02$R01-9414-U UU.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 08FEB02 SAMPLE ID: R01- 9414 -U  
* 
* 

ALIQUOT : 4.000E+02 ml 
DETECTOR NUMBER: 007 

SAMPLE DATE: 
SAMPLE TITLE: 
ACQ DATE: AVERAGE EFFICIENCY: 18.14% 
ELAPSED LIVE TIME: RECOVERY : 96.67% 
TRACER ID: TRACER FWHM (kev) : 53.16 
LAMBDA VALUE: ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.401 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 1-FEB-2002 15:18 * EFF CAL DATE: 1-FEB-2002 15:18 

B 007 7JAN02 * BKG ELAPSED TIME: 60000. - * BKG FILENAME: - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SU?PIARY . I+:*, ~ 

4 
NUCLIDE ENERGY NET BKG %ABN ACTIVITY' * TPU/ ERROR MDC uei / ml 2.,t,q,-,GMA uti/ ml 

y i  AREA 

U232 5302.5 945.00 0.00 99.8 6.0823-09 7.684E-10 1,7443-11 

U-234 4761.5 94.00 1.00 99.8 6.050E-10 4 .a37E;iP 

4.00 0.00 80.9 3.176E-11 3.204E-11 2.152E-11 U-235 4385.5 

U-238 4184.4 78.00 0.00 100.0 p4 5.010E-10 1.316E-10 * 1.741E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Torn Beddick q-g 2-If QZ 
Analyst Date 

(7.M 
Reviewer 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
12-FEB-2002 10:29:21 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Spectral File: ND AMs ARCHIVE S:S llFEB02$R01-9414-PU PU.CNF 
* 

BATCH ID: 11FEB02 
SAMPLE DATE: 11-FEB-2002 00: 00 
SAMPLE TITLE: 
ACQ DATE: 11 -FEB- 2 0 
ELAPSED LIVE TIME: 
TRACER ID: 
LAMBDA VALUE: 256. 
TRACER DPM AT SAMPLE DATE: 5.342 
SAMPLE MATRIX: WATER 

B 007 7JAN02 BKG FILENAME: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ENERGY CAL DATE: 1-FEB-2002 15~18 
- - * 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

SAMPLE ID: R01-9414-PU 
4.000E+02 ml 

007 
ALIQUOT: 
DETECTOR NUMBER: 
AVERAGE EFFICIENCY: 18.14% 
RECOVERY: 82.65% 
TRACER FWHM (kev) : 54.61 
ROI TYPE: MANUAL 

4.65 CONFIDENCE FACTOR: 
2.71 LLD CONSTANT: 

EFF CAL DATE: 1-FEB-2002 15:18 
BKG ELAPSED TIME: 60000. 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN AGTIVITY T P V L ~ R O R  ' MDC 
AREA uei  / ml 2 - 9  &MA uCi/ ml 

PU-238 5487.1 -5.00 9.00 99.9 -3.7603-11 5.4353-1 4 1.253E-fi? 

PU-239 5147.7 1.00 0.00 99.9 , 7.5203-12 1.506E-1 c .  03aE-13 

PU242 4890.7 804.00 0.00 100.4 6.016E-09 5.106E-10 ' 2.028E-11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Beddick \x 2-12-6z 
Analyst Date 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
11-FEB-2002 09:57:56 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 08FEB02$R01-9415-U UU.CNF 
*****************T***~*******~***~******************~************************** 

SAMPLE DATE: 8-FEB-2002 0O:OO * ALIQUOT : 4.000E+02 ml 
BATCH ID: 

SAMPLE TITLE: WELL 150 REP * DETECTOR NUMBER: 008 
8-FEB-2002 14:46 * AVERAGE EFFICIENCY: 17.94% 

ELAPSED LIVE TIME: 60000. * RECOVERY: 92.57% 
ACQ DATE: 

LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.401 * CONFIDENCE FACTOR: 4.65 

WATER * LLD CONSTANT: 2.71 SAMPLE MATRIX: 

* 
SAMPLE ID: R01-9415-U 08FEB02 * 

TRACER ID: U232-SEP01 * TRACER FWHM (kev) : 73.73 

* EFF CAL DATE: 1-FEB-2002 15:18 ENERGY CAL DATE: 1-FEB-2002 1 5 ~ 1 8  
B 008 7JAN02 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

U232 5302.5 895.00 4.00 99.8 6.082E-09 7.870E-10 8.162E-11 

U-234 4761.5 77.00 1.00 99.8 5.233E-10 1.407E-10 5.002E-11 

U-235 4385.5 4.00 0.00 80.9 3.3533-11 3.385E-11 2.2723-11 

83.00 1.00 100.0 5.6293-10 1.471E-10 4.992E-11 U-238 4184.4 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
12-FEB-2002 10:30:14 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S llFEB02$R01-9415-PU PU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 11FEB02 * SAMPLE ID: R01-9415-PU 
ALIQUOT : 4.000E+02 ml SAMPLE DATE: 11-FEB-2002 0O:OO * 
DETECTOR NUMBER: 008 SAMPLE TITLE: WELL 150 REP * 
AVERAGE EFFICIENCY: 17.94% ACQ DATE: 11-FEB-2002 10:24 * 
RECOVERY: 78.89% ELAPSED LIVE TIME: 60000. * 
TRACER FWHM (kev) : 56.15 TRACER ID: PU242B-OCTO0 * 
ROI TYPE: MANUAL LAMBDA VALUE: 250. * 
CONFIDENCE FACTOR: 4.65 TRACER DPM AT SAMPLE DATE: 5.342 * 

SAMPLE MATRIX: WATER LLD CONSTANT: 2.71 
ENERGY CAL DATE: 1-FEB-2002 15:18 * EFF CAL DATE: 1-FEB-2002 15:18 
BKG FILENAME: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 

* 

BKG ELAPSED TIME: 60000. ' B  008 7JAN02 * - - * 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

PU-238 5487.1 1.00 6.00 99.9 7.9663-12 5.745E-11 1.123E-10 

PU-239 5147.7 -1.00 3.00 99.9 -7.9663-12 3.5643-11 8.575E-11 

PU242 4890.7 759.00 1.00 100.4 6.016E-09 5.3873-10 5.834E-11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom B e U -  
Analyst 

G f y  
Reviewer 

2-(/Z*Z 
Date 

q , o / o  2- 
Date 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
11-FEB-2002 09:58:52 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Spectral File: ND AMs ARCHIVE S:S 08FEB02$R01-9416-U UU.CNF 

BATCH ID: 08FEB02 

SAMPLE TITLE: WELL 150 BLK 

ELAPSED LIVE TIME: 60000. 

LAMBDA VALUE: 250. 
TRACER DPM AT SAMPLE DATE: 5.401 SAMPLE MATRIX: WATER 

BKG FILENAME: B - 009 - 7FEB02 

SAMPLE DATE: 8-FEB-2002 0 O : O O  

ACQ DATE: 8-FEB-2002 14~47 

TRACER ID: U232-SEP01 

ENERGY CAL DATE: 6-FEB-2002 13~27 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

SAMPLE ID: RO 1 - 9416 -U 
4.000E+02 ml 

009 
ALIQUOT : 
DETECTOR NUMBER: 
AVERAGE EFFICIENCY: 17.89% 
RECOVERY: 76.34% 
TRACER FWHM (kev) : 53.60 
ROI TYPE: MANUAL 
CONFIDENCE FACTOR: 4.65 
LLD CONSTANT: 2.71 

BKG ELAPSED TIME: 60000. 
EFF CAL DATE: 6-FEB-2002 13:27 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

ACTIVITY TPU/ ERROR MDC BKG %ABN 
uci/ ml 

NUCLIDE ENERGY NET 
AREA uci/ ml 2-SIGMA 

U232 5302.5 736.00 4.00 99.8 6.0823-09 8.180E-10 9.9253-11 

U-234 4761.5 5.00 0.00 99.8 4.132E-11 3.743E-11 2.2393-11 

U-235 4385.5 0.00 0.00 80.9 O.OOOE+OO O.OOOE+OO 2.7633-11 

U-238 4184.4 1.00 0.00 100.0 8 -2473-12 1.6543-11 2 -2353-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2-11 uz 
Date 

Tom Beddick @= 
Analyst 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
12-FEB-2002 10:30:41 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spect ra l  File: ND AMs ARCHIVE S:S llFEB02$R01-9416-PU PU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 11FEB02 * SAMPLE ID: R01- 94 16 -PU 
SAMPLE DATE: 11-FEB-2002 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 150 BLK * DETECTOR NUMBER: 009 
ACQ DATE: 11-FEB-2002 10~25 * AVERAGE EFFICIENCY: 17.89% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 70.98% 
TRACER ID: PU242B-OCTO0 * TRACER FWHM (kev) : 57.24 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.342 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 

ENERGY CAL DATE: 6-FEB-2002 13~27 * EFF CAL DATE: 6-FEB-2002 13:27 
B 009 7FEB02 * BKG ELAPSED TIME: 6 0 0 0 0 .  BKG FILENAME: - - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uci/ ml 2-SIGMA uCi/ ml 

PU-238 5487.1 -4.00 8.00 99.9 -3.5523-11 6.163E-11 1.408E-10 

PU-239 5147.7 0.00 0.00 99.9 0.000E+00 O.OOOE+OO 2.406E-11 

PU242 4890.7 681.00 0.00 100.4 6.016E-09 5.6983-10 2.394E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2-rzaz 
D a t e  

Tom Beddick % 
Analyst 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
11-FEB-2002 09:59:24 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Spectral File: ND AMs ARCHIVE S:S 08FEB02$R01-9417-U UU.CNF 

* 
BATCH ID: 
SAMPLE DATE: 
SAMPLE TITLE: 
ACQ DATE: 
ELAPSED LIVE TIME: 
TRACER ID: 
LAMBDA VALUE: 
TRACER DPM AT SAME 
SAMPLE MATRIX: 
ENERGY CAL DATE: 
BKG FILENAME: 

08FEB02 * 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

)LE DATE: 5.401 
WATER 

B - 010 - 6FEB02 
5-FEB-2002 11:16 

SAMPLE ID: R01-9417-U 
4.000E+02 ml 

010 
ALIQUOT : 
DETECTOR NUMBER: 
AVERAGE EFFICIENCY: 18.22% 
RECOVERY: 84.10% 
TRACER FWHM (kev) : 46.02 

CONFIDENCE FACTOR: 4.65 
LLD CONSTANT: 2.71 

BKG ELAPSED TIME: 

ROI TYPE: MANUAL 

EFF CAL DATE: 5-FEB-2002 11:16 
60000. 

NUCLIDE ACTIV 

T~U/ER$OR 9 MDC BKG %ABN 
ml 

NET 
AREA ml '2"$%1@ uci/ 

NUCLIDE ENERGY 

U232 5302.5 826.00 5.00 99.8 8.044E-10 9.65233-11 

U-234 4761.5 244.00 2.00 99.8 1.797E-09 3.4443-10 6-8383-11 

U-235 4385.5 13.00 0.00 80.9 1.181E-10 6.761E-11 2.4623-11 

U-238 4184.4 220.00 1.00 100.0 1.617E-09 3.169E-10 5.409E-11 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * X * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

Z-I( -0 2 
Date 

fom Beddick % 
Analyst 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
12-FEB-2002 10:31:13 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Spectral File: ND AMs ARCHIVE S:S llFEB02$R01-9417-PU PU.CNF 
* 

BATCH ID: 11FEB02 
SAMPLE DATE: 11-FEB-2002 0 O : O O  

ACQ DATE: 11-FEB-2002 10:26 SAMPLE TITLE: wz@ks5 f&@ 

ELAPSED LIVE TIME: 
TRACER ID: 
LAMBDA VALUE: 250. 
TRACER DPM AT SAMPLE DATE: 5.342 
SAMPLE MATRIX: WATER 
ENERGY CAL DATE: 5-FEB-2002 11:16 

B 010 6FEB02 BKG FILENAME: - - 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

SAMPLE ID: RO 1 - 94 17 - PU 
ml ALIQUOT : 4.000E+02 

AVERAGE EFFICIENCY: 18.22% 
RECOVERY: 74.89% 
TRACER FWHM (kev) : 50.75 
ROI TYPE: MANUAL 
CONFIDENCE FACTOR: 4.65 
LLD CONSTANT: 2.71 

BKG ELAPSED TIME: 60000. 

DETECTOR NUMBER: 010 

EFF CAL DATE: 5-FEB-2002 11:16 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. NUCLIDE ACTIVITY SUMMARY 

R MDC NUCLIDE ENERGY NET BKG %ABN uCi/ ml AREA 

5.2363-11 %8.891E-X&, @ PU-238 5487.1 4.00 3.00 99.9 93.304E-11 

PU-239 5147.7 
-2.00 4.00 99.9 '-1.6523-11 4.050E-11 J . b . 9 2 0 E - l l q  

PU242 4890.7 732.00 1.00 100.4 6.0163-09 5.570E-10 e 6.049E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

7- .% 
Analyst 

2- IZ-OZ 
Date 

GW 
Reviewer 



. 
BATTELLE 

RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
11-FEB-2002 10 : 00 : 31 

Spectral File: ND AMs ARCHIVE S:S 08FEB02$R01-9418-U W.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BATCH ID: 08FEB02 
SAMPLE DATE: 
SAMPLE TITLE: 
ACQ DATE: 
ELAPSED LIVE TIME: 
TRACER ID: 
LAMBDA VALUE: 
TRACER DPM AT SAMPLE DATE: 5.401 
SAMPLE MATRIX: WATER 

BKG FILENAME: B - 011 - 6FEB02 
ENERGY CAL DATE: 5-FEB-2002 11~16 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

SAMPLE ID: R01-9418-U 
ALIQUOT : 4.000E+02 ml 
DETECTOR NUMBER: 011 
AVERAGE EFFICIENCY: 18.27% 
RECOVERY: 88.84% 
TRACER FWHM (kev) : 69.95 
ROI TYPE: MANUAL 
CONFIDENCE FACTOR: 4.65 
LLD CONSTANT: 2.71 

BKG ELAPSED TIME: 
EFF CAL DATE: 5-FEB-2002 11:16 

60000. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 
.L >-.ty.. NUCLIDE ENERGY NET BKG %ABN I'VITY - %;:TPU/ERROR ." MDC 

ml AREA U ml 2;SIGMA ,.. uti/ 
. .  

U232 5302.5 875.00 3.00 99.8 6.0823-09 7.7723-10 7.4823-11 

U-234 4761.5 270.00 1.00 99.8 1.8773-09 3.408E-10 5.116E-11 

U-235 4385.5 9.00 0.00 80.9 7.717E-11 5.2483-11 2.324E-11 

U-238 4184.4 299.00 1.00 100.0 2.0743-09 3.6823-10 5.106E-11 

Tom Beddick a 2-I( -02 
Analyst Date 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
12-FEB-2002 10:31:42 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S llFEB02$R01-9418-PU PU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BATCH ID: 11FEB02 * 

SAMPLE TITLE: 
AVERAGE EFFICIENCY: 18.27% ACQ DATE: 11-FEB-2002 10:26 * 

ELAPSED LIVE TIME: 6,Q.O 0 0 . * RECOVERY : 64.79% 
* TRACER FWHM (kev) : 48.70 
* ROI TYPE: MANUAL 

TRACER ID: *@@CrVO 
LAMBDA VALUE: 250. 
TRACER DPM AT SAMPLE DATE: 5.342 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 011 - 6FEB02 * BKG ELAPSED TIME: 60000. 

* 
SAMPLE ID: R01-9418-PU 

* ALIQUOT: 4.000E+02 ml 
* DETECTOR NUMBER: 011 

SAMPLE DATE: ll-FEB-204&##g~ 

ENERGY CAL DATE: 5-FEB-2002 11:16 * EFF CAL DATE: 5-FEB-2002 11:16 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 

PU-238 5487.1 -4.00 5.00 99.9 4.681E-1 f '1':'248E-1;9 j 

AREA uCi/ ml 2-SqGMA uCi/ ml 

PU-239 5147.7 1.00 2.00 99.9 4.2593-1 4, '8 - &$@$r?<119 
PU242 4890.7 635.00 0.00 100.4 6.016E-09 5.5553-10 2.5683-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick '7% 
Analyst 

2-12-02 
Date 

z l , g  /42- 
Date 



, * 
BATTELLE 

RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
11-FEB-2002 10:02:31 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*****************T***f*******f***f******************f************************** 
Spectral File: ND AMs ARCHIVE S:S 08FEB02$R01-9419-U ULT.CNF 

* 
BATCH ID: 08FEB02 
SAMPLE DATE: 8-FEB-2002 0 O : O O  

ACQ DATE: 8-FEB-2002 14:49 
SAMPLE TITLE: m L  132' 

ELAPSED LIVE TIME: 60-000. 
TRACER ID: U2'3 2 CflePO iL 
LAMBDA VALUE: 250. 
TRACER DPM AT SAMPLE DATE: 5.401 
SAMPLE MATRIX: WATER 

BKG FILENAME: B - 012 - 6FEB02 
ENERGY CAL DATE: 5-FEB-2002 11:16 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

SAMPLE ID: R01-9419-U 
4.000E+02 ml ALIQUOT : 

012 DETECTOR NUMBER: 
AVERAGE EFFICIENCY: 18.48% 

87.02% RECOVERY: 
TRACER FWHM (kev) : 66.09 
ROI TYPE: MANUAL 
CONFIDENCE FACTOR: 4.65 
LLD CONSTANT: 2.71 

BKG ELAPSED TIME: 60000. 
EFF CAL DATE: 5-FEB-2002 11:16 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SIJMMARY 

MDC 
uCi/ ml 

NUCLIDE ENERGY NET BKG %ABN V I T Y  TPqp;RROR 
AREA ml 2-$kEGMA 

U232 5302.5 867.00 4.00 99.8 6.0823-09 7.904E-10 8.4253-11 

U-234 4761.5 425.00 2.00 99.8 2.9813-09 5.043E-10 6.514E-11 

17.00 0.00 80.9 1.471E-10 7.42OE-11 2.3453-11 U-235 4385.5 
'+? U-238 4184.4 418.00 0.00 100.0 '' 2.926E-09 4.95631-10 1.8973-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 

Z-H-OZ 
Analyst Tom Bedbck 9 Date 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
12-FEB-2002 10:32:16 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral  File: ND AMs ARCHIVE S:S llFEB02$R01-9419-PU, PU.CNF 

* 
BATCH ID: 11FEB02 
SAMPLE DATE: 11-FEB-2002 Q Q O O  
SAMPLE TITLE: &-fi- ~ 7 2  
ACQ DATE: 11-FEB-2002 10:27 
ELAPSED LIVE TIME: 60000. 

LAMBDA VALUE: 250. 
TRACER DPM AT SAMPLE DATE: 5.342 
SAMPLE MATRIX: WATER 

B 012 6FEB02 BKG FILENAME: 

TRACER ID: WLO'rnO 0 

ENERGY CAL DATE: 5-FEB-2002 11:16 
- - 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

SAMPLE ID: R01- 94 19 - PU 
4.000E+02 ml ALIQUOT : 

012 DETECTOR NUMBER: 
18.48% AVERAGE EFFICIENCY: 
72.32% RECOVERY: 

TRACER FWHM (kev) : 32.63 
ROI TYPE: MANUAL 
CONFIDENCE FACTOR: 4.65 
LLD CONSTANT: 2.71 

BKG ELAPSED TIME: 
EFF CAL DATE: 5-FEB-2002 11:16 

60000. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NET BKG %ABN &f&TY -,,TPU/ERROR MDC 
AREA u ml '+@,@@3+f.A :r uci/ ml 

NUCLIDE ENERGY 

PU-238 5487.1 -3.00 4.00 99.9 -2.5303-11 3.780E-11 (k;l.013E-101 

PU-239 5147.7 1 . 0 0  1.00 99.9 8.4333-12 2.9233-11 

PU242 4890.7 717.00 0.00 100.4 6.016E-09 5.485E-10 2.274E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick 2-12-0 2 
Analyst Date 

Reviewer 
q.& 2 / 1 2  b L  

Date 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
15-FEB-2002 09:36:28 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Spectral File: ND AMs ARCHIVE S:S 14FEB02$R01-9420-U UU.CNF 

* BATCH ID: 14FEB02 SAMPLE ID: R01-9420-U ml * 
* 
* 
* 

SAMPLE DATE: 14-FEB-2002 0O:OO ALIQUOT: 4.000E+02 
DETECTOR NUMBER: 005 
AVERAGE EFFICIENCY: 18.08% 

SAMPLE TITLE: $@%& 206 

ELAPSED LIVE TIME: 60000. 
TRACER FWHM (kev) : 40.21 
ROI TYPE: MANUAL LAMBDA VALUE: 250. 

* CONFIDENCE FACTOR: 4.65 TRACER DPM AT SAMPLE DATE: 5.400 WATER * LLD CONSTANT: 2.71 

14-FEB-2002 14 :37 
RECOVERY: 95.54% ACQ DATE: * 

* TRACER ID: €p32f;'!&PO 1 * 

EFF CAL DATE: 1-FEB-2002 15:18 
SAMPLE MATRIX: * 
ENERGY CAL DATE: 1-FEB-2002 15:18 B 005-7JANO2 BKG ELAPSED TIME: 60000. * 

* BKG FILENAME: - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 
. ? l .  BKG %ABN ACT IV I TY TPU/E~OR MDC NUCLIDE ENERGY NET ml AREA uCi/ ml ~ - S & M A  uci/ 

U232 5302.5 931.00 0.00 99.8 . 6.0813-09 7.903E-10 1.770E-11 

U-234 4761.5 304.00 0.00 99.8 1.9863-09 3.5873-10 1.770E-11 

U-235 4385.5 6.00 0.00 80.9 4.83531-11 4.005E-11 2.184E-11 

U-238 1.0563-09 4184.4 162.00 1.00 100.0 2.2273-10 '; 4.7983-11 

Tom Beddick 9 2 - IC-OZ 
Date Analyst 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
18-FEB-2002 09:06:21 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 15FEB02$R01-9420-PU PU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 15FEB02 * SAMPLE ID: R01-9420-PU 
* 

SAMPLE DATE: 15-FEB-2002 0O:OO * ALIQUOT: 4.000E+02 ml 
SAMPLE TITLE: (2 7-2 0 6 * DETECTOR NUMBER: 005 
ACQ DATE: 15 -FEB- 2 0 3: 02 * AVERAGE EFFICIENCY: 18.08% 
ELAPSED LIVE TIME: 60000. * RECOVERY : 84.14% 
TRACER ID: P"vi if 2 B -OCTO 0 * TRACER FWHM (kev) : 59.63 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.342 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 1-FEB-2002 15:18 * EFF CAL DATE: 1-FEB-2002 15:18 

BKG ELAPSED TIME: 60000. B 005 7JAN02 * BKG FILENAME: - - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACT~VITY TBU/ERROR MDC 

PU-238 5487.1 -2.00 5.00 99.9 -1.4823-11 4.194E-11 %iT23E-11 ' AREA uci/ ml 2's.E- uCi/ ml 

PU-239 5147.7 1.00 0.00 99.9 7.41031-12 1.4843-11 @@'o$Jg.&4~1 br 

PU242 4890.7 816.00 0.00 100.4 6.016E-09 5.380E-10 1.9983-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2- ( E ; - O Z  
Date 

Tom Beddick 9 
Analyst 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
15-FEB-2002 09:37:34 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 14FEB02$R01-9420-U-D W.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SAMPLE DATE: 14-FEB-2002 0O:OO * ALIQUOT : 4.000E+02 ml 
BATCH ID: 

SAMPLE TITLE: WELL 206 DUP * DETECTOR NUMBER: 006 
AVERAGE EFFICIENCY: 19.00% 

ELAPSED LIVE TIME: 60000. * RECOVERY: 90.06% 
ACQ DATE: 

TRACER FWHM (kev) : 84.41 TRACER ID: 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.400 * CONFIDENCE FACTOR: 4.65 

WATER * LLD CONSTANT: 2.71 SAMPLE MATRIX: 

BKG FILENAME: B - 006-7JANO2 * BKG ELAPSED TIME: 60000. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 
SAMPLE ID: R01-9420-U-D 14FEB02 * 

14-FEB-2002 14:39 * 
U232-SEP01 * 

* EFF CAL DATE: 1-FEB-2002 15:18 ENERGY CAL DATE: 1-FEB-2002 15:18 
* 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG &ABN ACT1 VI TY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

U232 5302.5 922.00 3.00 99.8 6.081E-09 7.918E-10 7.100E-11 

U-234 4761.5 320.00 0.00 99.8 2.lllE-09 3.7783-10 1.7873-11 

U-235 4385.5 6.00 0.00 80.9 4.8823-11 4.044E-11 2.205E-11 

2.312E-10 1.78413-11 U-238 4184.4 169.00 0.00 100.0 1.112E-09 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * *  * * *  Tracer FWHM > 80.0 Kev 

Tom Beddick 2 - r r - o c  
Analyst Date 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
18-FEB-2002 09:06:50 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: NE AMs ARCHIVE S:S 15FEB02$R01-9420-PU-D PU.CNF 
* * * * * * * * * * * * * * * * *3 * * *~* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

BATCH ID: 15FEB02 * SAMPLE ID: R01-9420-PU-D 
ALIQUOT : 4.000E+02 ml SAMPLE DATE: 15-FEB-2002 0O:OO * 
DETECTOR NUMBER: 006 SAMPLE TITLE: WELL 206 DUP * 

RECOVERY: 86.76% ELAPSED LIVE TIME: 60000. * 
TRACER FWHM (kev) : 62.17 TRACER ID: PU242B-OCTO0 * 

LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
4.65 TRACER DPM AT SAMPLE DATE: 5.342 * CONFIDENCE FACTOR: 

LLD CONSTANT: 2.71 SAMPLE MATRIX: WATER * 
ENERGY CAL DATE: 1-FEB-2002 15:18 * EFF CAL DATE: 1-FEB-2002 15 : 18 
BKG FILENAME: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 

ACQ DATE: 15-FEB-2002 13 :02 * AVERAGE EFFICIENCY: 19.00% 

B 006 7JAN02 * BKG ELAPSED TIME: 60000. - - * 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

7.3623-11 PU-238 5487.1 -1.00 3.00 99.9 -6.8403-12 3.060E-11 

PU-239 5147.7 0.00 0.00 99.9 0.000E+00 O.OOOE+OO 1.8543-11 

PU242 4890.7 884.00 0.00 100.4 6.016E-09 5.2493-10 1.8443-11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick 
Analyst 

Z- ,8 -OZ 
Date 



BATTELLE 
RADIOANALYTICAL LABORATORY 

. 

ALPHA SPECTROMETRY REPORT 
15-FEB-2002 09:38:25 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 14FEB02$R01-9421-U UU.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 14FEB02 * SAMPLE ID: R01- 94214 
SAMPLE DATE: 14-FEB-2002 0 O : O O  * ALIQUOT : 4.000E+02 ml 

* DETECTOR NUMBER: 007 
ACQ DATE: 14-FEB-2002 14:39 * AVERAGE EFFICIENCY: 18.14% 
SAMPLE TITLE: 

ELAPSED LIVE TIME: 60000. * RECOVERY: 91.16% 
TRACER FWHM (kev) : 52.26 
ROI TYPE: MANUAL 
CONFIDENCE FACTOR: 4.65 

TRACER ID: 
LAMBDA VALUE: 25 
TRACER DPM AT SAMPLE DATE: 5.400 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 

* Y *  * 

EFF CAL DATE: 1-FEB-2002 15:18 * ENERGY CAL DATE: 1-FEB-2002 15:18 
BKG FILENAME: - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

60000. BKG ELAPSED TIME: B 007-7JANO2 * 
* 

WCLIDE ACTIVITY SUMMARY 

MDC 
ml 

NUCLIDE ENERGY NET BKG %ABN 
AREA 

U232 5302.5 891.00 0.00 99.8 6.081E-09 7.7443-10 1.850E-11 

U-234 4761.5 232.00 1.00 99.8 '& 1.583E-09 2.976E-10 5.023E-11 

U-235 4385.5 3.00 0.00 80.9 P' .. 2.5263-11 2.2823-11 
*$e !> . 

U-238 4184.4 85.00 0.00 100.0 5.790E-10 1.4763-10 - 1.846E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
4. 

Torn Beddick % 2- Ir-05 
Analyst Date 

Date' 
9 rQ-F 

R e v 1  ewer 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
18-FEB-2002 09:07:49 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S : S  15FEB02$R01-9421-PU PU.CNF 
* * * * * * * * * * * * * * * * * 3 * * * 3 * * * * * * * * * ~ * * * ~ * * * * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * *  

* 
BATCH ID: 15FEB02 * SAMPLE ID: R01- 942 1-PU 

ALIQUOT: 4.000E+02 ml SAMPLE DATE: 15-FEB-2002 0O:OO * 
SAMPLE TITLE: Wg&b 3004% * DETECTOR NUMBER: 007 

AVERAGE EFFICIENCY: 18.14% ACQ DATE: 15-FEB-2002 13 : 03 * 
RECOVERY: 82.34% ELAPSED LIVE TIME: 60000. * 

TRACER ID: l?,U2;42B-OCTOfh * TRACER FWHM (kev) : 48.35 
ROI TYPE: MANUAL LAMBDA VALUE: 250. * 

TRACER DPM AT SAMPLE DATE: 5.342 * CONFIDENCE FACTOR: 4.65 
LLD CONSTANT: 2.71 SAMPLE MATRIX: WATER * 

ENERGY CAL DATE: 1-FEB-2002 15:18 * EFF CAL DATE: 1-FEB-2002 15:18 
BKG FILENAME: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
60000. B 007 7JAN02 * BKG ELAPSED TIME: - - * 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ BRROR MDC 
AREA uci/ ml 2-SIGMA uCi/ ml 

PU-238 5487.1 -6.00 9.00 99.9 -4.5293-11 5.2473-11 

PU-239 5147.7 1.00 0.00 99.9 7.5493-12 1.511E-11 

PU242 4890.7 801.00 0.00 100.4 6.016E-09 5.113E-10 2.035E-11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Torn Beddick --7'+6 
Analyst 

2-1 g - o z  
Date 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
15-FEB-2002 09:39:10 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 14FEB02$R01-9422-U UU.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 
* BATCH ID: 14FEB02 

SAMPLE DATE: 
SAMPLE TITLE: 

ELAPSED LIVE TIME: 60000. * 

TRACER DPM AT SAMPLE DATE: 5.400 
SAMPLE MATRIX: WATER * 

* 
* 

ACQ DATE: 14-FEB-2002 14:40 

TRACER ID: q!@qIY.q$@!P ?. 
LAMBDA VALUE: - zs'c9. * * 

* 
ENERGY CAL DATE: 1-FEB-2002 15:18 * 

* B 008 7JAN02 - BKG FILENAME: - 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SAMPLE ID: R01-9422-U 
ALIQUOT : 4.000E+02 ml 

008 DETECTOR NUMBER: 
AVERAGE EFFICIENCY: 17.94% 
RECOVERY: 89.69% 

ROI TYPE: MANUAL 
4.65 CONFIDENCE FACTOR: 

LLD CONSTANT: 2.71 

BKG ELAPSED TIME: 60000. 

TRACER FWHM (kev) : 47.44 

EFF CAL DATE: 1-FEB-2002 15:18 

NUCLIDE ACTIVITY S v Y  
..;.a;.-*$- ' 

BKG %ABN ACTIVITY TPU/ERROR MDC 
ml 

NET 
AREA %t-! i / ml 2-SIGMA ' uCi/ NUCLIDE ENERGY 

6.0813-09 7.903E-10 8.424E-11 
U-234 4761.5 408.00 1.00 99.8 3 2.86233-09 4.871E-10 5.162E-11 

U-235 4385.5 17.00 0.00 80.9 ;$ 1.471E-10 7.419E-11 2.3453-11 

U232 5302.5 867.00 4.00 99.8 . '1 

g 
-, U-238 4184.4 406.00 1.00 100.0 2.8423-09 4.8423-10 * 5.1523-11 

c " 

2 - I F b L  
Date 

Tom Beddick % 
Analyst 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
18-FEB-2002 09:08:21 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 15FEB02SR01-9422-PU PU.CNF 
*****************T***~**********~*******************~************************* 

SAMPLE DATE: 15-FEB-2092 00 :00 * 
* 

BATCH ID: 15FEB02 * SAMPLE ID: R01-9422-PU 
ALIQUOT: 4.000E+02 ml 
DETECTOR NUMBER: 008 SAMPLE TITLE: $@j@,T3()6b * 

ACQ DATE: 15-FEB-2002 i3:03 * AVERAGE EFFICIENCY: 17.94% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 88.14% 

52.21 TRACER ID: PI@@ 2 @-OCTO @ * TRACER FWHM (kev) : 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 

CONFIDENCE FACTOR: 4.65 TRACER DPM AT SAMPLE DATE: 5.342 * 
LLD CONSTANT: 2.71 SAMPLE MATRIX: WATER * 

ENERGY CAL DATE: 1-FEB-2002 15:18 * EFF CAL DATE: 1-FEB-2002 15:18 
BKG FILENAME: B 008 7JAN02 * BKG ELAPSED TIME: 60000. - - * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU ERROR'?! MDC 
AREA uci  / ml 2-itGMA uCi/ ml 

7.130E-12 5.1423-11 ~ 

1.4263-11 2.856E-lI! 

6.016E-09 5.1973-10 ' 5.2223-11 
t PU-238 5487.1 1.00 6.00 99.9 

PU-239 5147.7 -2.00 3.00 99.9 

PU242 4890.7 848.00 1.00 100.4 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick % 2 -/%-OL 
Analyst Date 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
15-FEB-2002 09:40:23 

tt***************************************************************************** 

Spectral File: ND AMs ARCHIVE S : S  14FEB02SR01-9423-U W.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 
SAMPLE DATE: 
SAMPLE TITLE: 
ACQ DATE: 
ELAPSED LIVE T 
TRACER ID: 
LAMBDA VALUE: 
TRACER DPM AT 
SAMPLE MATRIX: 
ENERGY CAL DAT 
BKG FILENAME: 

1 

1 
'IME: 

14FEB02 
4-FEB-2 

'al; 
4 - FEB- 2 0 02 14.: '41 

SAMF 

'E : 

'LE DATE: 5.400 
WATER 

B - 009 - 7FEB02 
6-FEB-2002 13:27 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
t 

SAMPLE ID: R01-9423-U ml 
ALIQUOT : 4.000E+02 

AVERAGE EFFICIENCY: 17.89% 
RECOVERY: 92.64% 
TRACER FWHM (kev) : 76.91 
ROI TYPE: MANUAL 
CONFIDENCE FACTOR: 4.65 
LLD CONSTANT: 2.71 

BKG ELAPSED TIME: 60000. 

DETECTOR NUMBER: 009 

EFF CAL DATE: 6-FEB-2002 13:27 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

MDC 
uci/ ml 

NET BKG %ABN 
AREA ml 

NUCLIDE ENERGY 

U232 5302.5 893.00 5.00 99.8 6.081E-09 7.958E-10 8.9263-11 

6.844E-09 1.05431-09 1.8453-11 U-234 4761.5 1005.00 0.00 99.8 

1.680E-10 7.8753-11 2.2773-11 U-235 4385.5 20.00 0.00 80.9 , 
i U-238 4184.4 631.00 1.00 100.0 a 4.2883-09 6.9253-10 * 5.002E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2- /';"-o 7. 
Date 

Tom Beddick 
Analyst 

Y M  z/, P l0-C 
Date Reviewer 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
18-FEB-2002 09:08:51 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 15FEB02SR01-9423-PU PU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 15FEB02 * SAMPLE ID: RO 1 - 942 3 -PU 
ALIQUOT : 4.000E+02 m l  SAMPLE DATE: 15-FEB-200 * 
DETECTOR NUMBER: 009 SAMPLE TITLE: * 

ACQ DATE: * AVERAGE EFFICIENCY: 17.89% 
82.86% ELAPSED LIVE TIME: * RECOVERY: 
62.36 TRACER ID: * TRACER FWHM (kev) : 

LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.342 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 

ENERGY CAL DATE: 6-FEB-2002 13:27 * EFF CAL DATE: 6-FEB-2002 13:27 
BKG ELAPSED TIME: 60000. B 009 7FEB02 * - - * 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN .$CTIVITY TPU/ERROR MDC 

PU-238 5487.1 -2.00 7.00 99.9 -1.521E-11 5.272E-11 1;142E-10' 

PU-239 5147.7 1.00 0.00 99.9 7.6053-12 1.5233-11 2.061s-11 

PU242 4890.7 795.00 0.00 100.4 6.016E-09 5.4243-10 2.051E-11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

AREA &!i/ r n l  2-SIGMA uCi/ r n l  

Tom Beddick -16 - 0 L  
Analyst Date 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
15 -FEB-2 002 09 : 41 : 28 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 14FEB02$R01-9424-U UU.CNF 
*****************~***~*******7***~******************~************************** 

BATCH ID: 14FEB02 
SAMPLE DATE: 
SAMPLE TITLE: 
ACQ DATE: 14-FEB-2002 14 :41 
ELAPSED LIVE TIME: 
TRACER ID: _ _  LAMBDA VALUE: 250. 
TRACER DPM AT SAMPLE DATE: 5.400 
SAMPLE MATRIX: WATER 

BKG FILENAME: B - 010-6FEB02 ENERGY CAL DATE: 5-FEB-2002 11:16 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

SAMPLE ID: R01-9424 -U 
ALIQUOT : 4.000E+02 ml 

010 DETECTOR NUMBER: 
AVERAGE EFFICIENCY: 18.22% 
RECOVERY: 92.15% 
TRACER FWHM (kev) : 63.20 
ROI TYPE: MANUAL 

4.65 CONFIDENCE FACTOR: 
2.71 LLD CONSTANT: 

BKG ELAPSED TIME: 60000. 
EFF CAL DATE: 5-FEB-2002 11:16 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 
NUCLIDE ENERGY NET BKG %ABN 9W1q . TPULF.~S;ROR MDC 

ml AREA / ml ? T $ $ i & h  uCi/ 
U232 5302.5 905.00 5.00 99.8 6.081E-09 7.943E-10 8.808E-11 

U-234 4761.5 294.00 2.00 99.8 1.9763-09 3.612E-10 6.240E-11 

U-235 4385.5 6.00 0.00 80.9 4.9743-11 4.120E-11 2.2463-11 

U-238 4184.4 264.00 1.00 100.0 \; 1.7703-09 4.9363-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Z-IT-OZ 
Date 

Tom Beddick % 
Analyst 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
18-FEB-2002 09:09:26 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 15FEB02$R01-9424-PU PU.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 15FEB02 * SAMPLE ID: R01-9424-PU 
ALIQUOT : 4.000E+02 r n l  SAMPLE DATE: 15-FEB-2002 0O:OO * 
DETECTOR NUMBER: 010 

15-FEB-2002 13:O AVERAGE EFFICIENCY: 18.22% 
RECOVERY: 82.26% 

SAMPLE TITLE: 
ACQ DATE: 
ELAPSED LIVE TIME: 60000. * 
TRACER ID: PU242E&OqTQO ,% * TRACER FWHM (kev) : 55.93 

ROI TYPE: MANUAL LAMBDA VALUE: 250. * 
CONFIDENCE FACTOR: 4.65 TRACER DPM AT SAMPLE DATE: 5.342 * 
LLD CONSTANT: 2.71 SAMPLE MATRIX: WATER * 

ENERGY CAL DATE: 5-FEB-2002 11:16 * EFF CAL DATE: 5-FEB-2002 11:16 
BKG ELAPSED TIME: 60000. B 010 6FEB02 * BKG FILENAME: 

* 

* 
wB=L*-60+ * 

- - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 

PU-238 5487.1 1.00 3.00 99.9 7.5203-12 3.980E-113 8.095E-19. 

AREA uCi/ rnl 2-5fGM.A uCi/ r n l  

$ 
PU-239 5147.7 -4.00 4.00 99.9 -3.008E-11 3.024E-11 &p@#qgL .:.. jpj 

PU242 4890.7 804.00 1.00 100.4 ' 6.0163-09 5.4083-10 5.507E-11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

T o w  7% 
Analyst 

4,M 
Reviewer 

2 - 1 6  - 0 2  
Date 



n -3 

BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
15-FEB-2002 09:42:41 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * * * * * * * * * * * * * * T * * * T * * * * * * * ? * * * T * * * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * *  
Spectral File: ND AMs ARCHIVE S:S 14FEB02$R01-9425-U W.CNF 

BATCH ID: 

SAMPLE TITLE: 
SAMPLE DATE: 1 

ACQ DATE: 1 
ELAPSED LIVE TIME: 

14FEB02 
4-FEB-2002 0 0 :  00  

4-FEB-2 
6 0 0 0 0 .  

TRACER ID: 
LAMBDA VALUE: 
TRACER DPM AT SAMPLE DATE: 5.400 SAMPLE MATRIX: WATER 
ENERGY CAL DATE: 5-FEB-2002 11:16 
BKG FILENAME: B - 011 - 6FEB02 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
c 

SAMPLE ID: R01-9425-U 
ml ALIQUOT : 4.000E+02 

AVERAGE EFFICIENCY: 18.27% 
RECOVERY: 92.82% 

67.50 TRACER FWHM (kev) : 
ROI TYPE: MANUAL 
CONFIDENCE FACTOR: 4.65 
LLD CONSTANT: 2.71 

BKG ELAPSED TIME: 60000. 

DETECTOR NUMBER: 011 

EFF CAL DATE: 5-FEB-2002 11:16 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

ACjTIVITY MDC ml wf ml uCi/ 
NUCLIDE ENERGY NET BKG %ABN 

AREA 
U232 5302.5 914.00 2.00 99.8 6.081E-09 7.721E-10 6.178E-11 

' 1.803E-11 t U-234 4761.5 436.00 0.00 99.8 .r" 2.901E-09 4.768E-10 

U-235 4385.5 18.00 0.00 80.9 ' 5 1.4773-10 7.2393-11 :; 2.2243-11 
U-238 4184.4 436.00 2.00 100.0 * 2.8953-09 4.7663-10 6.166E-11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick Z - K - O L  
Analyst Date 

4;A.F Reviewer Date 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
18-FEB-2002 09: 10: 06 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Spectral File: ND AMs ARCHIVE S:S 15FEB02$R01-9425-PU PU.CNF 

BATCH ID: 15FEB02 15-FEB-2902 0O:OO SAMPLE DATE: 
SAMPLE TITLE: 
ACQ DATE: 15-FEB-2002 13:05 
ELAPSED LIVE TIME: 
TRACER ID: 
LAMBDA VALUE: 250. 
TRACER DPM AT SAMPLE DATE: 5.342 
SAMPLE MATRIX: WATER 
ENERGY CAL DATE: 5-FEB-2002 11:16 

B 011 6FEB02 BKG FILENAME: 

.?$y@&qy!.a*3 

- - 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

SAMPLE ID: RO 1 - 942 5 - PU ml ALIQUOT: 4.000E+02 

AVERAGE EFFICIENCY: 18.27% 
RECOVERY: 89.28% 
TRACER FWHM (kev) : 60.29 
ROI TYPE: MANUAL 
CONFIDENCE FACTOR: 4.65 
LLD CONSTANT: 2.71 
EFF CAL DATE: 5-FEB-2002 11:16 
BKG ELAPSED TIME: 60000. 

DETECTOR NUMBER: 011 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

MDC NUCLIDE ENERGY NET BKG %ABN ml AREA uCi/ 
PU-238 5487.1 2.00 4.00 99.9 1.3823-11 

PU-239 5147.7 i~~16.00 0.00 99.9 1.106E-10 
;& h.s t+wz(rsib t 

PU242 4890.7 875.00 1.00 100.4 * 6.016E-09 4.9643-10 5.061E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tam_Beddick 
Analyst 

2 - / Y  - 0 2  
Date 



BATTELLE 
RAD1 OANALYTI CAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
15-FEB-2002 09 : 43 : 16 

Spectral File: ND AMs ARCHIVE S:S 14FEB02$R01-9426-U W.CNF 
* * * * * * * * * * * * * * * * * T * * * ~ * * * * * * * T * * * ~ * * * * * * * * * * * * * * * * * * T * * * * * * * * * * * * * * * * * * * * * * * * * *  

BATCH ID: 14FEB02 
SAMPLE DATE: 14-FEB-2g0.3 OQ: 0 0  
SAMPLE TITLE: @%EL . (2- 0 9 -~ 

ACQ DATE: 14-FEB-2002 14:42 
ELAPSED LIVE TIME: 
TRACER ID: 
LAMBDA VALUE: 250. 
TRACER DPM AT SAMPLE DATE: 5.400 
SAMPLE MATRIX: WATER 

BKG FILENAME: B - 012 - 6FEB02 
ENERGY CAL DATE: 5-FEB-2002 11:16 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

RO 1 SAMPLE ID: 
ALIQUOT : 4.000E+02 
DETECTOR NUMBER: 
AVERAGE EFFICIENCY: 
RECOVERY: 
TRACER FWHM (kev) : 
ROI TYPE: 
CONFIDENCE FACTOR: 

-9426-U 
ml 
012 

18.48% 
90.24% 
25.36 

MANUAL 
4.65 

LLD CONSTANT: 2.71 
EFF CAL DATE: 5-FEB-2002 11:16 _ _  ~ ~~ ~~~ 

BKG ELAPSED TIME: 60000. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 
,..-,-*; . 

BKG %ABN AE~PIVITY TPU/ERROR MDC 
uCi/ ml 

NUCLIDE ENERGY NET 
AREA tiei / ml 2-SIGMA 

U232 5302.5 899.00 4.00 99.8 6.081E-09 7.8633-10 8.124E-11 

U-234 4761.5 110.00 2.00 99.8 7.441E-10 1.771E-10 6.281E-11 

U-235 4385.5 5.00 0.00 80.9 4.172E-11 3.7763-11 2.261E-11 

U-238 4184.4 74.00 0.00 100.0 4.9963-10 1.350E-10 
.;' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 

Analyst ~ 

Date 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
18-FEB-2002 09:10:46 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Spectral File: ND AMs ARCHIVE S:S 15FEB02$R01-9426-PU PU.CNF 
* 

BATCH ID: 15FEB02 

SAMPLE TITLE: 
ACQ DATE: 
ELAPSED LIVE TIME: 
TRACER ID: 
LAMBDA VALUE: 
TRACER DPM AT SAMPLE DATE: 5.342 
SAMPLE MATRIX: WATER 

B 012 6FEB02 BKG FILENAME: 

SAMPLE DATE: 15-FEB-2002 0 O : O O  

ENERGY CAL DATE: 5-FEB-2002 11:16 
- - 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

SAMPLE ID: R01- 942 6 -PU ml ALIQUOT : 4.000E+02 

AVERAGE EFFICIENCY: 18.48% 
RECOVERY: 84.32% 52.66 TRACER FWHM (kev) : 
ROI TYPE: MANUAL 
CONFIDENCE FACTOR: 4.65 
LLD CONSTANT: 2.71 

BKG ELAPSED TIME: 60000. 

DETECTOR NUMBER: 012 

EFF CAL DATE: 5-FEB-2002 11:16 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

PU-238 5487.1 3.00 4.00 99.9 2.170E-11 4.802E-11 ' 8,&$6E-11 It 

PU-239 5147.7 2.00 1.00 99.9 t 1.4463-11 2.897E-11 9 .st 

PU242 4890.7 836.00 0.00 100.4 6.016E-09 5.216E-10 1.950E-11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick /ias 
Analyst 

pf= 
Reviewer 

z -15 -0L 
Date 

z / s  O'C 

Date 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
15-FEB-2002 09 :44 : 01 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 14FEB02$R01-9427-U UIJ.CNF 

* BATCH ID: 14FEB02 SAMPLE ID: R01-9427-U * 
* 
* 
* 
* 

rnl 
013 

SAMPLE DATE: 14-FEB- ALIQUOT : 4.000E+02 
DETECTOR NUMBER: SAMPLE TITLE: ACQ DATE: 14-FEB- AVERAGE EFFICIENCY: 18.02% 

RECOVERY: 97.08% 
* TRACER FWHM (kev) : 79.18 

LAMBDA VALUE: 250. ROI TYPE: MANUAL 

ELAPSED LIVE TIME: 
TRACER ID: 
TRACER DPM AT SAMPLE DATE: 5.400 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: - - BKG ELAPSED TIME: 60000. 

* 

EFF CAL DATE: 4-FEB-2002 17:22 * 
* 
* 

ENERGY CAL DATE: 4-FEB-2002 17~22 
B 013 5FEB02 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

MDC 
uci/ ml 

NUCLIDE ENERGY NET BKG %ABN 
AREA 

4.7463-11 U232 5302.5 943.00 1.00 99.8 6.081E-09 7.8933-10 

U-234 4761.5 158.00 0.00 99.8 1.019E-09 2.155E-10 ': $ 1.7483-11 

U-238 4184.4 153.00 2.00 100.0 -8- 9.8473-10 2.118E-104b 5.9763-11 

2.156E-11 U-235 4385.5 5.00 0.00 80.9 3.601E-11 'r'r 1. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2 - / s- b L  
Date 

Tom Beddick % 
Analyst 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
18-FEB-2002 09:11:13 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SAMPLE TITLE: wF% c-16 

ELAPSED LIVE TIME: q a o o o .  * 
TRACER ID: P & ~ ~ B  - OCTO o 

Spectral File: ND AMs ARCHIVE S:S 15FEB02$R01-9427-PU PU.CNF 

BATCH ID: 
* 
* SAMPLE ID: R01- 942 7 -PU 

ALIQUOT : 4.000E+02 ml 
DETECTOR NUMBER: 013 

ACQ DATE: 15-FEB-2002 13 : 06 * AVERAGE EFFICIENCY: 18.02% 
RECOVERY: 83.27% 

* t5;E * SAMPLE DATE: 15-FEB-200 

* TRACER FWHM (kev) : 52.07 
* ROI TYPE: MANUAL LAMBDA VALUE: 250. 

CONFIDENCE FACTOR: 4.65 TRACER DPM AT SAMPLE DATE: 5.342 * 
LLD CONSTANT: 2.71 SAMPLE MATRIX: WATER * 

ENERGY CAL DATE: 4-FEB-2002 17:22 * EFF CAL DATE: 4-FEB-2002 17:22 
BKG FILENAME: B 013 5FEB02 * BKG ELAPSED TIME: 60000. - - * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

MDC 
ml 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY 
AREA &i/ ml 

PU-238 5487.1 0.00 1.00 99.9 O.OOOE+OO 0 . 0 0 0 E + 0 0  1 E-11’ 
i 

PU-239 5147.7 0.00 0.00 99.9 >: 0.000E+00 0.000E+00 0 B-11 
k 

5.403E-10 2.025E-11 PU242 4890.7 805.00 0.00 100.4 ’ 6.0163-09 
***************************kf***************************************** 

Toin Beddick % 
Analyst 

2-1s - 0 z  
Date 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
6-FEB-2002 07:47:30 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE R:R OSFEBO2$BLKGW-U UU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BATCH ID: 05FEB02 SAMPLE ID: BLKGW-U 

* 
* 

SAMPLE DATE: 5-FEB-2002 0 O : O O  * ALIQUOT : 4.000E+02 ml 

ACQ DATE: 5-FEB-2002 14:50 * AVERAGE EFFICIENCY: 21.79% 
ELAPSED LIVE TIME: 60004. * RECOVERY: 90.50% 
TRACER ID: U232-SEP01 * TRACER FWHM (kev) : 62.37 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.401 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

SAMPLE TITLE: G WELLS 2ND HALF BLK * DETECTOR NUMBER: 001 

ENERGY CAL DATE: 4-FEB-2002 07:lO * EFF CAL DATE: 4-FEB-2002 07:lO 
B 001 4FEB02 * BKG ELAPSED TIME: 60002. - * BKG FILENAME: - 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

6.0833-09 7.7793-10 5.314E-11 

U-234 4761.5 1.00 1.00 99.8 5.722E-12 1.9843-11 4.211E-11 

0.00 0.00 80.9 O.OOOE+OO O.OOOE+OO 1.913E-11 U-235 4385.5 

1.00 1.00 100.0 5.710E-12 1.980E-11 4.2033-11 U-238 4184.4 

U232 5302.5 1063.00 2.00 99.8 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2- 6 - 0 2  
Date 

Tom Beddick q$ 
Analyst 

IVW 
GRETCHEN FARNUB? 

Reviewer 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
7-FEB-2002 08:20:10 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE R:R-OGFEB02$BLKGW-PU PU.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 06FEB02 * SAMPLE ID: BLKGW - PU 
* 

SAMPLE DATE: 6-FEB-2002 00 :00 * ALIQUOT: 4.000E+02 ml 
SAMPLE TITLE: G WELLS 2ND HALF BLK 

ELAPSED LIVE TIME: 60001. 

LAMBDA VALUE: 250. 
TRACER DPM AT SAMPLE DATE: 5.342 
SAMPLE MATRIX: WATER 

BKG FILENAME: B - 001'4FEB02 - 

ACQ DATE: 6-FEB-2002 10:15 

TRACER ID: PU242B-OCTO0 

ENERGY CAL DATE: 4-FEB-2002 07:lO 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

DETECTOR NUMBER: 001 
AVERAGE EFFICIENCY: 21.79% 
RECOVERY: 81.80% 

ROI TYPE: MANUAL 
CONFIDENCE FACTOR: 4.65 
LLD CONSTANT: 2.71 

BKG ELAPSED TIME: 60002. 

TRACER FWHM (kev) : 54.39 

EFF CAL DATE: 4-FEB-2002 07:lO 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uci/ ml 2-SIGMA uci/ rnl  

PU-238 5487.1 -1.00 5.00 99.9 -6.3243-12 3.7953-11 8.290E-11 

PU-239 5147.7 -1.00 2.00 99.9 -6.324E-12 2.192E-11 5.873E-11 

PU242 4890.7 956.00 1.00 100.4 6.016E-09 5.130E-10 4.6323-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick Q3 Z-?-OZ 
Analyst Date 



VERIFIED TO BE A TRUE & 

&#Balfefle RADIOANALYTICAL LABORATORY 
. . . rn rcchnoloav ro w 

*Submitted Bymate: eturn ToMail Stop: 

Other (Specify Below) 
B GammaSpectrometry 

0 Americium Isotope 
B Uraniumbotope . 

0 ThoriumIsotope 

gf Plutonium Isotope 

Strontium90 4 

*Sample Disposition: 
H ReturntoSubmitter 
0 
0 Archive** 

Dispose me Lab will not be responsible for disposal of chemicals) 

#PRIO-m manager's Approval) 

FOR LAB J J S W N L Y  

System: 2 t 

CHAIN-OF-CUSTODY RECORD 

The sample(s) namcd below have been evaluated to procedure TR-OPM)I for transportation in commerce over public roads. Check applicable box below. 
0 The materials arc regulated by DOT. Contact Site Shipping Officer. 
0 The materials arc exempted h m  regulation. Sign below and transport materials in accordance with procedure TR-OP-001. 
0 NIA -materials not going on public roadway. 

Evaluator's Signature Date 

Sample Submitted By: Relinquished: 

Received By: 

Received By: 

# Rtquircs Buildkg Manager's or Health Physics Supervisor's approval for priority samples only. Contact Laboratow Manager prior to submitting 
* Mandatory m b ~ e s  for acceptance of samplcs. 
** Requires Laborntory Manager's and Departmcnt53uilding Manager's approval. 

DDO-027, Rev. 15 



Po. a of & 



TUE JUL 09, 2002 
GWUP C GAOSS A/B COUNT OF THE SOLUBLE AND INSOLUBLE RESIDUES OF YJ S I T E  EULL JH-U 1ST HALF 2002 

S A R L E  TIME ALPHA BETA ALPHA BETA CLOCK 
SN CODE (MIN,)  COUNTS COUNTS CPU CPM HR:MN:SEC C! ! )  P( a 

S h  1 s  WT S A  

1 Y A T / f l  90.00 33 270 0.36 3,OO 12:19:36 3ed-I sol 34 ~ . q b  I . O /  

2 VAT/EY 90.00 13 271 0,14 3.01 13:49:58 .+ 8 nPI I 1.03 I .CO 
3 YAT/EU 90.00 23 271 0,25 3.01 15:20:20 S ~ c s  - E SO, 3 z 2 . q s  1.01 

;as01 \ 1. 03 1. -  4 YAT/EW 90.00 14 269 0.15 2,98 16:50:42 . + 
5 YAT/EM 90,OO 24 119 0.26 1.32 18:21:04dl;kh SO! 3 \ . Z b  I . * -  - 
6 YAT/EY 90,OO 12 270 0.13 3.00 19:51:25 ' L J/ rfi..l I 1. 0-3 I .  00 

TUE JUL 09, 2002 
GROUP D GROSS A/B COUNT OF THE SOLUBLE MD INSOLUBLE RESIDUES OF YJ SITE WELL JM-Y 1ST HALF 2002 

SAMPLE T I H E  ALPHA BETA 
SN CODE ( M I N . )  COUNTS COUNTS 

7 WAT/EW 
8 VAT/EW 
9 YAT/Ei  
10 YAT/EY 
11 YAl/EW 
12 YAT/EW 
13 W A T / f l  
14 WAT/Eh' 
15 YAT/EV 
16 Y A T / M  
17 YAT/Ew 
18 Y A T l E i  
19 Y A T / f l  
20 WAT/EW 
21 iAT/EV 
22 Y A T I f l  

45.00 320 270 
45.00 10 130 
45.00 9 2045 
45,OO 9 129 
45 .OO 912 450 
45.00 67 159 
45.00 973 466 
45.00 19 175 
45.00 960 463 
45.00 14 130 
45.00 1 1  2133 
45 00 12 131 
45.00 12 2111 
45.00 12 148 
45.00 12 2023 
45,OO 10 157 

ALPHA 
CPH 

7.11 
0.22 
0.20 
0.20 
20.26 
1.48 
21.62 
0.42 
21.33 
0.31 
0.24 
0.26 
0.26 
0.26 
0,26 
0.22 

BETA 
CPM 

6,OO 
2.88 
45.44 
2.86 
10.00 
3.53 
10.35 
3.88 
10,28 
2,88 
47.40 
2.91 
46,91 
3.28 
44.95 
3,4a 



THU JUL 11 2002  
GROUP C GROSS A/B RECOUNT OF THE SOLUBLE RESIDUES OF YJ S ITE  UELL JR-Y 1ST HALF 2002  

SAMPLE TIME ALPHA BETA ALPHA BETA CLOCK 

@l s&zY PM CPH HR:RN:SEC -J-o mg w- SN CODE (# IN.  1 COUNTS COUNTS CP H 

REVIEWED BY 9 GRETCHEN FARNUN6 
4w 

Pg. of (0 



Gross alphdbeta Water Final Results 

Method: SW846-9310 (modified) 

West Jefferson Site Supply Wells - 1st Half 2002 

.:<.:.:.:.: ..... "' . , .. .. \.,.... . _ .  ::,::?<:-%% 
SOL alpha MDA (uCi/rnL)= 2.41E-09 

SOL beta MDA (uCi/rnL)= 3.60E-09 

*Alpha BS ais calculated using Am-241 Efficiency and Self Absorption Factor. 



Gross alphalbeta Water Final Results 

Method: SW846-9310 (modified) 

West Jefferson Site Supply Well R m n  - 1st Half 2002 

Analyzed By: 
Date: 
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. . Putting Technology To Work 

Sample Preparation Record Sheet 

Preparation Dated-//- 02. , scLs\ss. 

Analysis ALPHf, 
I 

I 

~ 

I I I I 

-1 

DDO-021, Rev. 4 9/00(dt) 



dkBattelle Q F  
. . . Putting Technology To Work 

Sample Preparation Record Sheet 

Preparation Date 'f / / l o t  G .  S - J S .  

DDO-021, Rev. 4 9/00(dt) 



I '  

ALPHNBETA COUNTER SAMPLE HOLDER GUIDE A4k 

P 
RflBaftelle . . . Putting rkddogv ro work 

Date: 6 - 1  3 -0 2- Operator: &, I f ,  s)9ufl3 
System No.: 2 Background (cpm) 
Disk No: 2zc ~ o ~ a :  0, 12, $7: 1.  08 
File N a m e : R d -  4 I4 6 .  Oar /#so' a: 0, 23 py: 2 , q  + 

Efficiency (percent) 
a: 23.6-t- &: 41-87 



Battelle ALPHABETA COUNTER SAMPLE HOLDER GUIDE 
. . . Putting Technology To Work 

Date: F - S - O Z  Operator: g, &. S W J ~  -&q0.: 0 2 -, 91 9 7- 
System No.: 1 BackEround (cpm) Efficimcy (percent) 
Disk No: L 3  \s' 9QL-a: 0.2 3 fly: 1.46 a: Z.6,?3 Br: I Z  .3 b 
File Name: lhz- I 9 7, 0 k T  /urn&: 2 9 By: 3 . 4  2 8  

Tray Remarks 
Grp Identity Grp Identity 

Remarks Tray 
No. 

25 
DDO-020, Rev. 4 4/0 1 @R 

pg. &of - l o  



I J *Type of &lysis: 
Other (Spectfy Below) 

0 Americium Isotope 
lid UraniumIsotope 
0 Thorium Isotope 

Strontium90 

*Sample Disposition: 

0 
0 Archive** 

Retum to Submitter 
Dqmse (The Lab will not be responsible for -sal of chemicals) - 

#PRIORITY (Manager’s Approval) 

FOR LAB JJSi$&NLY 

Disk: L-0-L 

Comments: 

Completion Date: - lo - ?-- 

CHAIN-OF-CUSTODY RECORD 

The sample(s) named below have been evaluated to procedure TR-OP-001 for transportation in commerce over public roads. Check applicable box below. 
0 Thc materials are regulated by DOT. Contact Site Shipping Officer. 
0 The materials are exempted from regulation. Sign below and transport materials in accordance with procedure TR-OP-OO I .  
0 N/A - materials not going on public roadway. 

Evaluator’s Signature 

Sample Submitted By: Relinquished: 

Relinquished: Received By: 

Received By: Eugene H. Sands 6 - 1 0 - 0 ~  

# Requires Building Manager‘s or Health Physics Supervisor’s approval for priority samples only. Contact Laboratory Manager prior to submittinn. 
* Mandatory entries for acceptance of samples. 
** Requires Laboratory Manager’s and DeparbmntlBuilding Manager’s approval. 

DDO-027, Rev. 15 1 0/0 1 (DT) 
Pg. - I o f l o  

c h E . d l ~ c k ;  7/iG$3- Q& 



. . . Putting Technology To Work 

Gamma Sample Information 

Completed BY: Eugene H. Sands @A 
Date: b -C- 0 2, Pg. of 

Time 
Sampled Date I Sampled 

DDO-485 04/01 (DT) 



Sample ID : R02-9196 
Page : 1 

Acquisition date : 6-JUN-2002 13:38:12 

Battelle Radioanalytical Laboratory Report 

Configuration 
Report Generated : 7-JUN-2002 06:23:13.04 

Description 9T €€ALP 2002 

Deposition date : 
Sample date 09:45:00. Acquisition date : 6-JUN-2002 13:38:12. 
Sample quantity : ML Critical level : Yes 
Sample type 

Detector name : GAMMA1 Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 16:45:00.00 Elapsed real time: 0 16:45:05.33 0.0% 
Pk start channel : 100 Pk end channel : 4000 

Bkg Filename : DKAO: [GAMMA.SCUSR.ARCHIVE]BKG BKG31MAY021 - GAMMA1 - 3768.CNF;l 
Nuclide library : DKAO:[GAMMA.SCUSR.LIB]ENVIRO zIQUID.NLB; 
ASF Filename : ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

: DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R029196 - GAMMA1 - 15LQMARMG - 3791.C 

Lab Number : R02-9196 

Sensitivity : 7.00000 Gaussian : 7.00000 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

**** There are,no nuclides meeting brief criteria * * * *  

All nuclides reported 
<or t to MDA 

& &(o- o z  
Reviewed by: Eugena H. Sands 



Combined Activity-MDA Report 
Sample ID : R02-9196 

- - - -  Non-Identified Nuclides - - - -  

Nuclide 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

Page : 2 
Acquisition date : 6-JUN-2002 13:38:12 

MDA error Act/MDA 
Key-Line 
Activity K.L .  Act error 
(uCi/ML) Ided 

7.210E-10 
3.6773-09 
-8.4543-10 
9.516E-10 
9.053E-10 
5.812E-10 
-1.5893-08 
-2.0313-08 
-3.9383-09 

1.5263-09 
4.3873-09 
1.5843-09 
1.7363-09 
4.040E-09 
2.8393-09 
4.9323-08 
1.3653-08 
4.9973-09 

2.5483-09 0.000E+00 
7.3623-09 0.000E+00 
2.2973-09 O.OOOE+OO 
2.6323-09 0 .0003+00  
6.5273-09 O.OOOE+OO 
4.5833-09 0.0003+00 4 4.6543-08 :! 0 .0003+00 
4.040E-09 0.0003+00 I? 

i 8.1633-09 O.OOOE+OO 
4 

0.283 
0.499 
-0.368 
0.362 
0.139 
0.127 
-0.341 
-5.026 
-0.482 

Pg. 3 of lo 



Page : 1 
Sample ID : R02-9197 Acquisition date : 6-JUN-2002 13:39:40 

Battelle Radioanalytical Laboratory Report 

Configuration 
Report Generated : 7-JUN-2002 06:24:56.82 

: DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R029197 - GAMMA2 - 15LQMARMG - 3792.C 

Lab Number 
Description 

Deposition date : 
Sample date : 5-JUN-2002 11:lS:OO. Acquisition date : 6-JUN-2002 13:39:40. 
Sample quantity : :ri-,*Mb@@3143 M& . I* Critical level : Yes 
Sample type : WATER 

Detector name : GAMMA2 Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 16:45:00.00 Elapsed real time: 0 16:45:19.30 0.0% 
Pk start channel : 100 Pk end channel : 4000 

Bkg Filename : DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG31MAY022-GAMMA2 - 3769.CNF;l 
Nuclide library : DKAO:[GAMMA.SCUSR.LIB]ENVIRO-LIQUID.NLB; 
ASF Filename : ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

Sensitivity : 7.00000 Gaussian : 7.00000 

Brief Report 

Nuclide Act ivi t y 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
<or = to MOA 

A & - / o - o -  
Reviewed by: Eugene H. Sands 

GRETCHEN FARNUNG qcfF (. I ,o /oz 



Combined Activity-MDA Report 
Sample ID : R02-9197 

Page : 2 
Acquisition date : 6-JUN-2002 13:39:40 

- - - -  Non-Identified Nuclides - - - -  
'* 

Key-Line 
Activity K.L. Act error MDA error Act/MDA 

Nuclide (uCi/ML) Ided 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

-7.0826-10 
-2.7193-09 
1.2803-10 
1.2393-10 
-1.1413-09 
2.2453-09 
-3.6353-08 
-1.4273-08 
-4.0173-09 

1.124E-09 
3.1763-09 
1.1853-09 
1.2793-09 
3.4143-09 
2.3773-09 
4.1753-08 
1.0443-08 
4.0973-09 

1.8433-09 O.OOOE+OO 
5.3523-09 O.OOOE+OO 
1.7373- 09 O.OOOE+OO 
1.8663-09 0 .0003+00  
5.4313-09 0 .0003+00  
3.8493-09 0 . 0 0 0 3 + 0 0  

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

-0.384 
-0.508 
0.074 
0.066 
-0.210 
0.583 

-0.916 
-4.229 
-0.604 

Pg. of (0 



Sample ID : R02-9198 
Page : 1 

Acquisition date : 7-JUN-2002 09:53:58 

Battelle Radioanalytical Laboratory Report 

Configuration : DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R029198-GAMMA1-15LQMG - 3795.C 
Report Generated : 8-JUN-2002 02:39:08.02 

Lab Number 
Description LB aom. 
Deposition date : 
Sample date : 5-JUN-2002 11:40:00. Acquisition date : 7-JUN-2002 09:53:58. 
Sample quantity qQHfj;03 ML Critical level : Yes 
Sample type 

Detector name 
Serial Number 
Elapsed live time: 
Pk start channel : 
Sensitivity 
Bkg Filename 
Nuclide library : 
ASF Filename 

GAMMA1 Detector geometry: 1.5LQMAR M/G 

0 16:45:00.00 Elapsed real time: 0 16:45:04.22 0.0% 
100 Pk end channel : 4000 
7.00000 Gaussian : 7.00000 
DKAO:[GAMMA.SCUSR.Al?CHIVE]BKG BKG31MAY021 - GAMMA1 - 3768.CNF;l 
DKAO: [GAMMA.SCUSR.LIB]ENVIRO-KIQUID-NLB; 
ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

Critical level : Yes 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
e 01 = to MOA 

Pg. 3- of 



Combined Activity-MDA Report 
Sample ID &9@ 

- _ - -  Non-Identified Nuclides - - - -  

Nuclide 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

Key - Line 
Activity K.L. 
(uCi/ML) Ided 

-3.8233-10 
-1.3763-10 
4.2673-10 
-1.071E-09 
-1.3963-09 
8.641E-10 

-3.8933-08 
-6.7913-09 
-5.717E-09 

Act error 

Page : 2 
Acquisition date : 7-JUN-2002 09:53:58 

MDA error 
( 

1.2213-09 O.OOOE+OO 
3.5873-09 .9093-09 0.0003+00 
1.2933-09 .9613-09 O.OOOE+OO 
1.3553-09 .2483-09 0.000E+00 
3.2733-09 .2403-09 O.OOOE+OO 
2.2953-09 0.000E+00 
4.3563-08 O.OOOE+OO 
1.1833-08 
3.9073-09 

P P 

Act/MDA 

-0.184 
-0.023 
0.218 
-0.477 
-0.266 
0.232 

-0.922 
-1.955 
-0.906 



Page : 1 
Sample ID : R02-9199 Acquisition date : 7-JUN-2002 09:55:36 

Battelle Radioanalytical Laboratory Report 

Configuration 
Report Generated : 8-JUN-2002 02:40:57.40 

: D U O :  [GAMMA.SCUSR.ARCHIVE]SMP - R029199 - GAMMA2 - 15LQMARMG - 3796.C 

Lab Number : R02-9199 
Description : JB-W W.J.SITE SUPPLY WELL 1ST HALF 2002 

Deposition date : 
Sample date : 6-JUN-2002 09:30:00. Acquisition date : 7-JUN-2002 09:55:36. 
Sample quantity : 1.725003+03 ML Critical level : Yes 
Sample type : WATER 

Detector name : GAMMA2 Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 16:45:00.00 Elapsed real time: 0 16:45:14.84 0.0% 
Pk start channel : 100 Pk end channel : 4000 

Bkg Filename : DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG31MAY022 - GAMMA2 - 3769.CNF;l 
Nuclide library : DKAO: [GAMMA.SCUSR.LIB]ENVIRO-cIQUID.NLB; 
ASF Filename : ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

Sensitivity : 7.00000 Gaussian : 7.00000 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  

Eugene H. Sands EJA 6 - 1 0 4  2, Analyzed by : 

Reviewed by : Eugene H. Sands &=&g 6-10 - 0 2  

GRETCHEN FARNUNG 5w b/Plbt 

Pg. I- of 



Combined Activity-MDA Report 
Sample ID : R02-9199 

- - - -  Non-Identified Nuclides - - - -  

Key - Line 
Activity K.L. Act error 

Nuclide (uCi/ML) Ided 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

3.9963-10 
-6.0243-10 
-1.1453-09 
-2.7623-10 
1.2853-09 
1.0823-10 
-2.010E-08 
-1.8013-08 
-6.9103-09 

9.2143-10 
2.3363-09 
9.4853-10 
9.2133-10 
2.3923-09 
1.6873-09 
3.4243-08 
8.2043-09 
2.7163-09 

Page : 2 
Acquisition date : 7-JUN-2002 09:55:36 

MDA 
(UC~/ML) 

1.5423-09 
4.0053-09 
1.3123-09 
1.5383-09 
3.8833-09 
2.7123-09 
3.3453-08 
2.6543-09 
4.2653-09 

MDA error 

0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0 .0003+00  
O.OOOE+OO 
O.OOOE+OO 
0.0003+00 
0 .0003+00 
0 .0003+00  
O.OOOE+OO 

Act/MDA 

0.259 
-0.150 
-0.873 
-0.180 
0.331 
0.040 
-0.601 
-6.787 
-1.620 



~ _ _ _  

J 
c 

Balfefle RADIOANALWCAL LABORATORY A N A L ~ C A L  REQUEST 
. . . punkie Teahnology To W 

Spedal ReqnestlSubmittk;Cdde/WI/WS: \ 

a GrossAlphaBeta m e r  (Specify Below) , 

*Sample Disposition: 
H Returntosubmitter 

Archive** 
0 I ) l sposepLabwi l lno tberespons ib le for~  of&&&) 

#PRIORITY (Manager's Approval) 

FOR LAB J J S W N L Y  

Received B 
/ 

system: Pr-Cfi 

CHAIN-OF-CUSTODY RECORD 

Tht samplc(s) named below have been evaluated to procedure TR-OP-001 for transportation m m- over public roads. Check applicable box below. 
0 Thc: nmterials arc regulated by DOT. Contact Site Shipping Officer. 
0 The tuaterials arc exempted !%om regulation. Sign below and transport materials in accordance with procedure TR-OP-001. 
0 NIA - rnatcsiala not going on public roadway. 

Evaluator's Signature Date 

Sample Submitted By: 

I 

# RcquircS Building Manager's or Health Physics Supervisor's approval for priority samples only. Contact Laboratow Manager mior to submittink 
Mandatory entries for acceptance of aampla. 

** Rcquh Laboratory Manager's and DeparbncntBuilding Manager's approval. 

. DDO-027, Rev. 15 Pg. I of 2!/ 1 o/o 1 @T) 



Sample Preparation Record Sheet 

Preparation Date 6 - 7 -02 

Analysis fk A 

. 
9/00(dt) DDO-02 1, Rev. 4 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
13-JUN-2002 14:11:58 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 12JUN02$R02-9196 W.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BATCH ID: 12JUN02 * SAMPLE ID: R02-9196 
SAMPLE DATE: 1 * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: * DETECTOR NUMBER: 003 

23.10% ACQ DATE: 1 
86.85% ELAPSED LIVE TIME: * RECOVERY: 
67.71 TRACER ID: * TRACER FWHM (kev) : 

LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.383 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 

AVERAGE EFFICIENCY: * 

EFF CAL DATE: 31-MAY-2002 09:58 * ENERGY CAL DATE: 31-MAY-2002 09:58 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
B 003-1JUN02 * BKG ELAPSED TIME: 60000. BKG FILENAME: - * 

NUCLIDE ACTIVITY SUMMARY 
’. *& 

NUCLIDE ENERGY NET BKG %ABN &!TI VI Ty i;%,.T PU R MDC 
AREA Uei / ml 90 uCi/ ml 

U232 5302.5 1078.00 7.00 99.8 6.0623-09 7.5393-10 8.4433-11 

U-234 4761.5 262.00 0.00 99.8 1.4733-09 2.6543-10 1.5243-11 

u-235 4385.5 3.00 0.00 80.9 2.081E-11 2.419E-11 1.880E-11 

U-238 4184.4 79.00 0.00 100.0 .. 4.4343-10 1.155E-10” 1.521E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C ’  

Thomas Beddick 6 - WOL 
Analyst Date 

6RETCHEN FARNUNG 4~ 6 ! 1 ~ ( 0 2  
Reviewer 1 -  Date 

Procedure number RL-CP-012 
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BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
13-JUN-2002 14:07:26 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 12JUN02$R02-9196 PU236.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 12JUN02 * SAMPLE ID: R02-9196 
* 

SAMPLE DATE: 1 ,2 0o:oo * ALIQUOT : 4.000E+02 ml 

ACQ DATE: 12-JUN-2002 11: 06 * AVERAGE EFFICIENCY: 18.95% 
ELAPSED LIVE TIME: * RECOVERY: 57.80% 
TRACER ID: * TRACER FWHM (kev) : 31.33 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.041 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 2-JUN-2002 12:34 * EFF CAL DATE: 2-JUN-2002 12:34 

SAMPLE TITLE: h * & . I f ) g p  * DETECTOR NUMBER: 011 

B 011 - 5JUN02 * BKG ELAPSED TIME: 60000. * BKG FILENAME: - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN MDC 
AREA uCi/ ml 

PU236 5755.0 552.00 2.00 100.0 5.6773-09 7.830E-10 9.5453- 11 

PU-238 5487.1 1.00 2.00 99.9 1.029E-11 4.604E-11 

PU-239 5147.7 2.00 1.00 99.9 2.058E-11 4.126E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

T-k a 
Analyst 

6 - 1 3 - O Z  
Date 

GRETCHEN FARNUNG qw Datj2b 102 
Reviewer I 

Procedure number RL-CP-012 

Pg. 3 of Lt 



BATTELLE 
RAD1 OANALYT I CAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
13-JUN-2002 14:12:23 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral F i l e :  ND AMs ARCHIVE S : S  12JUN02$R02-9197 UU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* SAMPLE ID: R02-9197 BATCH ID: 12JuN02 
SAMPLE DATE: 12-JUN-2002 -0o:oo * ALIQUOT : 4.000E+02 rnl 
SAMPLE TITLE: ~~~~~~~ * DETECTOR NUMBER: 004 
ACQ DATE: 12-JUN-2002 10:57 * AVERAGE EFFICIENCY: 22.96% 

60002. * RECOVERY: 95.66% 
* TRACER FWHM (kev) : 72.65 

ELAPSED LIVE TIME: 

ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.383 * CONFIDENCE FACTOR: 4.65 

TRACER ID: 
LAMBDA VALUE: 

SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 

P *  
ENERGY CAL DATE: 31-MAY-2002 09~58 * EFF CAL DATE: 31-MAY-2002 09:58 

B 004 1JUN02 * BKG ELAPSED TIME: 60001. BKG FILENAME: - - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 
'?4 

R MDC 
uCi/ ml 

NUCLIDE ENERGY NET BKG %ABN 
AREA 

U232 5302.5 1180.00 1.00 99.8 6.0623-09 7.5743-10 3.781E-11 

U-234 4761.5 289.00 1.00 99.8 1.4853-09 

U-235 4385.5 -1.00 2.00 80.9 6.3383-12 2.197E-11 

3.8973-10 1.034E-10 1.3893-11 
2 rc U-238 4184.4 76.00 0.00 100.0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Thomas Beddick % 6 - 13 -02 
Analyst Date 

8 1. 26 102 GRETCHEN FARNUNG 
Reviewer I Date 

Procedure number RL-CP-012 

Pg. - s of!!?!- 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
13-JUN-2002 14:07:52 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S : S  12JUN02$R02-9197 PU236.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BATCH ID: 1 2 m 0 2  * SAMPLE ID: R02 - 91 97 
SAMPLE DATE: 12-JUN-2002 0o:oo * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: * DETECTOR NUMBER: 012 
ACQ DATE: AVERAGE EFFICIENCY: 18.67% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 51.14% 
TRACER ID: <Q* * TRACER FWHM (kev) : 58.27 
LAMBDA VALUE: 0. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.041 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 

ENERGY CAL DATE: 2-JUN-2002 12:35 * EFF CAL DATE: 2-JUN-2002 12:35 
BKG ELAPSED TIME: 60000. B 012 5JUN02 * BKG FILENAME: - - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

MDC 
uci/ ml 

NUCLIDE ENERGY NET BKG %ABN A W Z r n l a :  ~ ,.T,p 
AREA q i /  my' %* 

PU236 5755.0 481.00 1.00 100.0 5.6773-09 8.144E-10 8.6823-11 

PU-238 5487.1 6 . 0 0  2.00 99.9 7.085E-11 7.5443-11 &&97$$1@? 
PU-239 5147.7 0.00 0.00 99.9 O.OOOE+OO O.OOOE+OO 4 2 4  
***************************************** ' * *************************************  

Thomas Beddick a 6-17-rtz 
Analyst Date 

GRETCHEN FARNUNG I. I -  b(26 l o r  
Reviewer I Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
13-JUN-2002 14:13:14 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 12JUN02$R02-9198 UU.CNF 
* * * * * * * * * * * * * * * * * T * * * T * * * * * * * ~ * * * T * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

BATCH ID: 12JuN02 * SAMPLE ID: R02-9198 
* 

SAMPLE DATE: * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: * DETECTOR NUMBER: 006 
ACQ DATE: * AVERAGE EFFICIENCY: 18.92% 

RECOVERY: 92.46% ELAPSED LIVE TIME: * 
TRACER ID: * TRACER FWHM (kev) : 58.58 
LAMBDA VALUE: * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.383 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 1-JUN-2002 11:29 * EFF CAL DATE: 1-JUN-2002 11:29 

B 006 2JUN02 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY h 

A, *$IVITY TBU R MDC f ml 2 L  uCi/ ml 
NUCLIDE ENERGY NET BKG %ABN 

AREA uc I 
U232 5302.5 940.00 2.00 99.8 6.0623-09 7.8723-10 5.9893-11 

U-234 4761.5 194.00 0.00 99.8 1.2513-09 2.504E-10 1.7483-11 

U-235 4385.5 1.00 0.00 80.9 . 7.9563-12 1.5953-11 2.1.56E-;Cle, 

U-238 4184.4 65.00 0.00 100.0 4.184E-10 1.191E-10 1.7443-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a P 

Thomas Beddick '7& L-\+OZ 
Analyst Date 

O ' L  
GRETCMEW FARNUNG 

Reviewer 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
13 -JUN-2002 14 : 08 : 43 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 12JUN02$R02-9198 PU236.CNF 
............................................................... 

BATCH ID: 12JUN02 * SAMPLE ID: R02-9198 
SAMPLE DATE: ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: DETECTOR NUMBER: 014 
ACQ DATE: AVERAGE EFFICIENCY: 17.89% 
ELAPSED LIVE TIME: RECOVERY: 51.82% 
TRACER ID: TRACER FWHM (kev) : 63.80 
LAMBDA VALUE: ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.041 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 014 - 5JUN02 * BKG ELAPSED TIME: 60000. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 

ENERGY CAL DATE: 4-JUN-2002 12:43 * EFF CAL DATE: 4-JUN-2002 12:43 

* 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN MDC 
AREA U uCi/ ml 

PU236 5755.0 467.00 2.00 100.0 5.6773-09 8.2723-10 1.128E-10 

PU-238 5487.1 -2.00 3.00 99.9 -2.4323-11 4.8793-11 1 : 3 @ S b f Q 4  

PU-239 5147.7 1.00 0.00 99.9 1.216E-11 2.440E-11 J@?f#&-l$' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Thomas Beddick 4 1 %z 
Analyst Date 

GRETCHEN FARMUNG AF ( . ( Z b l O Z  
I Date. Reviewer 

Procedure number RL-CP-012 
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BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
13-JUN-2002 14:13:45 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 12JUN02$R02-9198D W.CNF * * * * * * * * * * *+*** * *~***~*** * * * *~*** * * * * * *~*** * * * * * * * * * * * * * * * * * *  

SAMPLE ID: R02-9198D BATCH ID: 12JuN02 * 
SAMPLE DATE: 12-JUN-2002 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: JS-W DUP * DETECTOR NUMBER: 007 
ACQ DATE: 12-JUN-2002 10:59 * 
ELAPSED LIVE TIME: 60000. * 
TRACER ID: U232-SEP01 * TRACER FWHM (kev) : 58.61 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.383 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 007 - 2JUN02 * BKG ELAPSED TIME: 60000. 

* 

AVERAGE EFFICIENCY: 18.38% 
RECOVERY: 90.34% 

ENERGY CAL DATE: 1-JUN-2002 11:29 * EFF CAL DATE: 1-JUN-2002 11:29 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uci/ ml 

U232 5302.5 892.00 0.00 99.8 6.0623-09 7.718E-10 1.8423-11 

U-234 4761.5 219.00 0.00 99.8 1.4883-09 2.8323-10 1.8423-11 

U-235 4385.5 3.00 0.00 80.9 2.515E-11 2.9243-11 2.2723-11 

U-238 4184.4 59.00 1.00 100.0 4.002E-10 1.187E-10 4.9923-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

G, -/“r-oz 
Date 

Thomas Beddick (ID 
Analyst 

GRETCHEN FARNUNG 
<iw b(sb(02- 

Reviewer Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
13-JUN-2002 14: 09: 06 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S : S  12JUN02$R02-9198D PU236.CNF 
* * * * * * * * * * * * * * * * *T*** ' ; * * * * * * *T***T*** * * * * * * * * * * * * * *T*** * * * * * * * * * * * * * * * * * * * * * * * *  

BATCH ID: 12JuN02 * SAMPLE ID: R02 -9198D 
* 

SAMPLE DATE: 12-JUN-2002 00: 00 * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: JS-W DUP * DETECTOR NUMBER: 015 
ACQ DATE: 12-JUN-2002 11 : 09 * AVERAGE EFFICIENCY: 17.71% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 46.63% 
TRACER ID: PU2 3 6 - FEB02 * TRACER FWHM (kev) : 92.91 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.041 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 4-JUN-2002 12:43 * 
BKG FILENAME: B - 015 - 5JUN02 * BKG ELAPSED TIME: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

EFF CAL DATE: 4-JUN-2002 12~43 
60000. * 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uti/ ml 2-SIGMA uCi/ ml 

PU236 5755.0 416.00 0.00 100.0 5.6773-09 8.2943-10 3.6963-11 

PU-238 5487.1 0.00 1.00 99.9 O.OOOE+OO O.OOOE+OO 1.005E-10 

PU-239 5147.7 -1.00 1.00 99.9 -1.3653-11 2.7383-11 1.005E-10 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
***  Tracer FWHM > 80.0 Kev *** 

Thomas Beddick a L I ? -wL 
Analyst Date 

Q bl2b \OL 
GRETCHEN FARMUNG 
N Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
13-JUN-2002 14:12:47 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 12JUN02$R02-9199 UU.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 12JUN02 * SAMPLE ID: R02-9199 
* 

SAMPLE DATE: 12-JUN-2002 0 O : O O  * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: JB-W 1ST HALF 02 * DETECTOR NUMBER: 005 
ACQ DATE: 12-JUN-2002 10: 58 * AVERAGE EFFICIENCY: 
ELAPSED LIVE TIME: 60000. * RECOVERY: 
TRACER ID: U232-SEP01 * TRACER FWHM (kev) : 68.23 

MANUAL 
4.65 

SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 005 - 2JUN02 * BKG ELAPSED TIME: 60000. 

18.19% 
86.87% 

ENERGY CAL DATE: 1-JUN-2002 11:29 * EFF CAL DATE: 1-JUN-2002 11:29 

* 

LAMBDA VALUE: 250. * ROI TYPE: 
TRACER DPM AT SAMPLE DATE: 5.383 * CONFIDENCE FACTOR: 

*******************************************************************************  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

U232 5302.5 849.00 0.00 99.8 6.0623-09 7.9753-10 1.9353-11 

U-234 4761.5 2.00 0.00 99.8. 1.4283-11 2.030E-11 1.9353-11 

U-235 4385.5 0.00 0.00 80.9 O.OOOE+OO O.OOOE+OO 2.3873-11 

U-238 4184.4 4.00 0.00 100.0 2.850E-11 2.879E-11 1.931E-11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Thomas Beddick % 
Analyst 

GRETCHEM FAR NUNG b(2b I o t  Reviewer I Date 

Procedure number RL-CP-012 
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BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
13-JUN-2002 14:08:17 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 12JUN02$R02-9199 PU236.CNF 
............................................................................... 

BATCH ID: 12JuN02 * SAMPLE ID: R02 - 9 19 9 
* 

SAMPLE DATE: 12-JUN-2002 0o:oo * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: JB-W 1ST HALF 02 * DETECTOR NUMBER: 013 

AVERAGE EFFICIENCY: 18.10% ACQ DATE: 12-JUN-2002 11:08 * 
ELAPSED LIVE TIME: 60000. * RECOVERY: 49.56% 
TRACER ID: PU236-FEB02 * TRACER FWHM (kev) : 78.14 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.041 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 013 - 5JuN02 * BKG ELAPSED TIME: 60000. 
ENERGY CAL DATE: 4-JUN-2002 12:43 * EFF CAL DATE: 4-JUN-2002 12:43 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

PU236 5755.0 452.00 0.00 100.0 5.6773-09 8.313E-10 3.402E-11 

PU-238 5487.1 3.00 1.00 99.9 3.770E-11 5.650E-11 9.2483-11 

PU-239 5147.7 1.00 0.00 99.9 1.2573-11 2.521E-11 3.405E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

7-m 6 -\3--0’t 
Analyst Date 

GRETCHEN FARNUNG 
QM b(2b \02 

Reviewer Date 

Procedure number RL-CP-012 



, 

BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
13-JUN-2002 14 : 11 : 03 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE R:R 12JUN02SBLKSW-lH UU.CNF 
* * * * * * * * * * * * * * * * *T* * *T*+* * * * * * *T* * *T* * * * * * * * * * * * * * * *~* * * * * * * * * * * * * * * * * * * * * * * * * * * *  

BATCH ID: 12JUN02 * SAMPLE ID: BLKSW-1H 
* 

SAMPLE DATE: 12-JUN-2002 0o:oo * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: SUPPLY WELLS BLANK * DETECTOR NUMBER: 001 
ACQ DATE: 12-JUN-2002 10: 54 * AVERAGE EFFICIENCY: 21.37% 

60001. * RECOVERY: 92.74% ELAPSED LIVE TIME: 
TRACER ID: U232-SEP01 * TRACER FWHM (kev) : 77.26 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.383 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME : B - 001 - 1JUN02 * BKG ELAPSED TIME: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

EFF CAL DATE: 31-MAY-2002 09:58 * ENERGY CAL DATE: 31-MAY-2002 09:58 
60006. * 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

5302.5 1065.00 6.00 99.8 6.0623-09 7.7583-10 8.026E-11 U232 

U-234 4761.5 2.00 1.00 99.8 1.138E-11 2.2823-11 4.189E-11 

U-235 4385.5 2.00 0.00 80.9 1.404E-11 1.9963-11 1.903E-11 

U-238 4184.4 2.00 1.00 100.0 1.136E-11 2.2783-11 4.181E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

GRETCHEN FARHUNG 
9 M  I 6(16[0L 

Reviewer Date 

Procedure number RL-CP-012 



RADIOA 
BATTELLE 

JALYTICAL LABORATOR r 

ALPHA SPECTROMETRY REPORT 
13-JUN-2002 14:06:39 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE R:R 12JUN02$BLKSW-lH PU236.CNF 
*****************T***T*********T********************************** 

BATCH ID: 12JuN02 * SAMPLE ID: BLKSW- 1H 
SAMPLE DATE: 12-JUN-2002 0o:oo * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: SUPPLY WELLS BLK * DETECTOR NUMBER: 009 
ACQ DATE: 12-JUN-2002 11:05 * AVERAGE EFFICIENCY: 18.51% 
ELAPSED LIVE TIME: 6 0 0 0 0 .  * RECOVERY: 49.12% 
TRACER ID: PU23 6 - FEB02 * TRACER FWHM (kev) : 61.28 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.041 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 2-JUN-2002 12:34 * EFF CAL DATE: 2-JUN-2002 12:34 

* 

B 009 5JuN02 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

N”UCL1DE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uci/ ml 

PU236 5755.0 458.00 1.00 100.0 5.6773-09 8.298E-10 9.118E-11 

PU-238 5487.1 1.00 0 . 0 0  99.9 1.240E-11 2.4883-11 3.361E-11 

PU-239 5147.7 3.00 1.00 99.9 3.720E-11 5.5763-11 9.127E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

f u t k  @ 
Analyst 

6-13-0% 
Date 

GRETCHEN FARYIIW QAB I‘ 6 / 2 b l O Z  
Reviewer Date 

Procedure number RL-CP-012 

Pg. /1/ of _lk! 



G#Bamelle RADIOANALYTICAL LABORATORY ANALYTICAL REQUEST 
. . . Pultfrm T~mloaY To UMC " I, - - 

I *Submitted Bymate: I *NeededBy: I *Return ToMail Stop: 1 

I *Sample Origin & Description: I *Collection Date(s)lTime(s): I 

w.4-3-w SB -4 
I 

a- &oss Alpha Beta 
B GammaSpectrometry 

Plutonium Isotope 
0 Americium Isotope 

0 Thorium Isotope 

Other (Spec@ Below) 

rn UraniumISOtOpe 

*Sample Disposition: 
S Return to Submitter 
0 Dispose ('"he Lab will not be mponsiile for disposal of chemicals) 
0 Archive** 

~~ 

#PRIORITY (Manager's Approval) 

FOR LAB JJS&bNLY 

Received B 
/ 

System: 2 / t  I 2 

I 

CHAIN-OF-CUSTODY RECORD 8 I L Y f e  2 

The sample(s) named below have been evaluated to p d u r e  TR-OP-001 for bansportation in c o m r c e  over public roads. Check applicable box below 
0 The materials 8 ~ t  regulated by DOT. Contact Site Shipping Officer. 

'Ihe materials arc cxcmpted from regulation. Sign below and trpnsport materials in accordance with procedure TR-OP-001. 
0 N/A -materials not going on public roadway. 

Eva~uator's Signature Date 

Sample Submitted By: 

# R e g u h  Building Manager's or Health Ph sics Supervisor's approval for priority samples only. Contact Laboratow Manager prior to submittin% * Mandatory mtrica for acceptance of sampE. 
** Requirts Laboratory Manager's and Dcp-tlBuilding Manager's approval. pg* 1 of - 

. DDO-027, Rev. 15 10/01 @T) 

PA 



YED A N  28, 2002 
GROUP C SR90 COUNT OF WJ SUPPLY UATER YELLS 1ST HALF 2002.(RWN WITH DOUBLE SR CARTRIDGES) 

SAMPLE TIME ALPHA BETA ALPHA BETA TOD CLOCK 
SN CODE (MIN.) COUNTS COUNTS CPH CPH HR:MN:SEC 

1 SR90 
2 SR90 
3 SR90 
4 SR90 
5 SA90 
6 SR90 
7 SR90 
8 SR90 

100.00 
100.00 
100,00 
100.00 
100.00 
100.00 
100.00 
100.00 

15 96 0,15 0.96 
11 89 0,11 0.89 
12 95 0.12 0-95 
13 87 0.13 0.87 
12 a7 0.12 0,87 
16 4701 0.16 47,Ol 
13 90 0.13 0.90 
14 2433 0,14 24.33 

*A>R02-9196 THRR 9199 

tew-rlEb By .. 
R L. Hofer &r( 

8*2?-02 



Dates of Collection: 6/56/02 

Sample Size (ml) : 100.00 
Separation Date: 8/28/02 
Separation Time: 1 O : l O  

First Count: 

Strontium-90 Analysis of West Jeff. Supply Wells - 1st Half 2002. 

Method: RL-TP-035 

Analyzed By: 
Date: 

Thomas Eeddick 
2 F ) O - O ~  

Reviewed BY: GREfCHLN FARNUN%w 
Date: - P / Z V / ~  L 

. 



Sample Preparation Recapd Sheet 

Preparation Date 8- - O Z  

Analysis SI? YO 

DDO-02 1, Rev. 4 9/OO(dt) 



ALPHAIBETA COUNTER SAMPLE HOLDER GUIDE 
. . . Pulnng Technology To Work 

Date: g- 18-  0 2  Operator: R L. Hofer &r/ @ NO.: 0 3-9 1% ?! SC 
System No.: 2 Background (cpm) Efficiency (percent) 
DiskNo: 229 a: ~ I J H  &: /.e? a: MH fly: .39,p/ 
File Name:- ’ -9/96,bc(T a: r3/y &r: - 



Gr/, \-l3-.20~,3001%~, 6& 

Other (Spec* Below) 

B Plutonium Isotope 
0 AmericiumIsotope 

UraniumIsotope 
0 Thorium Isotope 
d Strontium90 

*Sample Disposition: 
B Return to Submitter 
0 
0 Archive** 

Dispose (Ihe Lab will not be responsible for dLr;posal of chemicals) 

#pRIORI"y (Manager's Approval) 

f @ O R  I A B  ILSE ONLY 

Q -. 
Completion Date: 

CHAIN-OF-CUSTODY RECORD 

The sample(s) named below have been evaluated to procedure TR4P-001 for transportation in commerce over public roads. Check applicable box below. 
0 The mterials are regulated by DOT. Contact Site Shipping Officer. 
0 The materials are exempted from regulation. Sign below and transport materials in accordance with procedure TR-oP-001. 
0 NIA -materials not going on public roadway. 

Evaluator's Signature Date 

Sample Submitted By: Relinquished: 

Relinquished: Received By: ~ //'c3 / / 2 6  

Received By: Returne isposedkchived: 
qw 

3 b ( *  L 

# R q u k  Building Manager's or Health Physics Supervisor's approval for priority samples only. Contact Labontow Manager prior to submittin& 
Manetory entries for acceptance of samples. 

** Requlns Laboratory Manager's and DepartmenVBuilding Manager's approval. 

DDO-027, Rev. 15 10/01 (DT) 



, 

VERIFIED TO BE A TRUE & 

RADIOANALYTICAL LABORATORY ANAL 

7%.~,?ou,bcp,SbG,G 0 b 
I 

Other (Specify Below) 
B Gammaspectrometry 
a Plutoniumisotope 
0 Americiumlsotope 
8 U r a n i ~ I S O t O p e  
0 Thorium Isotope 
P Strontium90 

*Sample Disposition: 
B Retmi to Submitter 
0 
0 Archive** 

Dispose me Lab will not "2 responsible for @sal of chemicals) 

#PRIORITY (Manager's Approval) 

f i O R  LAB JJSE ONLY 

Received By: 

Completion Date: 

CHAIN-OF-CUSTODY RECORD 

The sample(s) nand  below have been evaluated to procedure TR-OP-001 for transportation in commerce over public roads. Check applicable box below. 
0 Tbc materials are regulated by DOT. Contact Site Shipping Officer. 
0 The materials are exempted from regulation. Sign below and tnnsport materials in accordance with procedure TR-OP-001. 
0 NIA - materials not going on public roadway. 

Evaluator's Signature Date 

Sample Submitted By: Relinquished: 

Received By: Relinquished: 

# Requires Building Manager's or Health Ph sics Supervisor's approval for priority sarnples only. Contact Laboratory Manager prior to submitting. 

** Requires Laboratory Manager's and DepartmcntO3uilding Manager's approval. 
~Pndatoxy entries for acceptance of 8wL. 

DDO-027, Rev. 15 10/01 (DT) 
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Y E  JUL 02, 2002 
GROUP C GROSS A/B COUNT OF THE SOLUBLE AND INSOLbBLE RESIDUES OF GROUND WATER YELLS 1ST HALF 2002. A 

SAMPLE TIME ALPHA BETA ALPHA BETA CLOCK 
SN CODE ( K I N . )  COUNTS COUNTS CPM CPM HR:HN:SEC 

1 YAT/EU 140.00 31 212 0.22 1.51 
2 U A T / E i  140.00 30 236 0.21 1.68 
3 V A T / f l  140.00 21 193 0.15 1.37 

5 WAT/EU 140.00 38 460 0.27 3-28 
6 WAT/EW 140.00 46 365 0,32 2,60 
7 VAT/& 140.00 49 248 0,35 1.77 
8 HAT/EW 140.00 39 405 0,27 2.89 
9 W A T B  140,OO ia 152 0.12 1,0a 

4 HAT/EW 140.00 21 279 0.19 i,ga 

WED JUL 03, 2002 
GROUP D GROSS A/B COUNT OF THE SOLUBLE AND INSOLUBLE RESIGUES GF GROUND WATER WELLS 1ST HALF 2002. 

SAMPLE TIME ALPHA BETA ALPHA BETA CLOCK 
SN CODE ( H l N . 1  COUNTS COUNTS CPH CPM HR:HN:SEC r /  

10 W A T / M  
11 WAT/EW 
12 WAT/EU 
13 W A T / f l  
14 UAT/ f l  
15 WT/EW 
16 IAT/EU 
17 UAT/EH 
18 UAT/EW 
19 WAT/EY 
20 W A T / M  
21 U A T / f l  
22 WAT/€H 
23 VAT/EU 
21 WAT/M 
25 W / E W  

70,OO 10 
70,OO 9 
70.00 749 391 10.10 5,58 
10.00 12 3397 0.11 48.52 
10,oo 13 
70,OO 5 
70.00 2 
10.00 12 
70.00 1 1  
70,OO 12 
70.00 18 
70.00 30 
70,OO 22 
10.00 1821 174 26.01 11.05 
70,OO 13 
70,oo 1 1  

4 5 r - I C  a 5  * 4 hMez 

R L. Hofer +W 
7 - S - C L  



- 1  Gross alpha/beta Water Final Results 

Method: SW846-9310 (modified) 

West Jefferson Site - Monitoring Wells - 1st Half 2002. 



LM fl-urcr-cr GRETCHEN FARNUNG q4F c 
Reviewed By: 

Date: 
3 13olol. 



y .  . Putting Technology To Work 

Sample Preparation Record Sheet 

DDO-021, Rev. 4 9/00( dt) 



-I.-  

. . . Putting Technology To Work 

Sample Preparation Record Sheet 

DDO-02 1, Rev. 4 9/00( d t) 



I 

; . . Putting Technology To Work 

Sample Preparation Record Sheet 

Preparation Date 612 J/o 1 R L. Hofer &t/ 

Analysis 

r - a  

I I 

I 

I I I I 1 
DDO-021, Rev. 4 9/00(dt) 



aBatelle ALPHA./BETA COUNTER SAMPLE HOLDER GUIDE 

Date: 6 -27-0 2 Operator: R L. Hofer @t @ N O . : C G I - Y ~ ~ = L ~ & +  ~S-?Jcld 
System No.: ;3 Background (cpm) Efficiency (percent) 
DiskNo: 216 a: 2qt BY: .C[*SF 
File Name:& a 

. . . Punlng Tshnology To Work 

WC(*~[Q z 



##Batelle ALPHA/BETA COUNTER SAMPLE HOLDER GUIDE 
. . . PuUfng Technology To Work 

Date: 7 4 - 0 2  Operator: R. T.. ~lafi=t GL NO.: 02-0223fi- 02- 
SystemNo.: 2 Background (cpm) Efficiency (percent) 
DiskNo: 226 By: /'OB a: ,2q .oa Br: 
FileName: b;L-qaqL- D d -  Ls a: By: 2'97 



b 

OBatelle RADIOANALYTICAL LABORATORY ANALYTICAL REQUEST 
. . . Putt14 Technology To Wxk 

w ,  \ > Z W  3 & G  
*Type of Analysis: 
es Other (Spec@ Below) 
P 
eo 
0 Americium Isotope 
eP UraniumIsotope 
0 Thorium Isotope 
4 Strontium90 

*Sample Disposition: 
B Return to Submitter 
0 
Cl Archive** 

Dispose (The Lab will not be responsible for disposal of chemicals) 

#PRIORITY (Manager's Approval) 

[kOR I+-+B U,SE ONLY 

Received By: O w 5  

CHAIN-OF-CUSTODY RECORD 

The sample@ named below have been evaluated to procedure TR-OP-001 for transportation in commerce over public roads. Check applicable box below. 
Thc materials arc regulated by DOT. Contact Site Shipping Officer. 

0 The materials arc exempted from regulation. Sign below and transport materials in accordance with procedure TR-OP-001. 
0 N/A - materials not going on public roadway. 

Evaluator's Signature Date 

Sample Submitted By: Relinquished: 

Received By: Relinquished: 

Received By: 

# Requires Building Manager's or Health Physics Supervisor's approval for priority samples only. Contact Laboratory Manager prior to submitting, 
* Mandatory entries for acceptance of samples. 
** Requires Laboratory Manager's and Depaitment/Building Manager's approval. 

DDO-027, Rev. 15 10/01 (DT) 
Pg. I of 



##melle RADIOANALYTICAL LABORATORY ANALYTICAL REQUEST 
. . . Puftlng Technology To W 

*Type of Analysis: 
8 r; Beta ~ O t h e ; y z > /  
Ed GammaSpectrome 

Puomum sotope 
0 Americium Isotope 
H Uranium Isotope 
0 Thorium Isotope 
P Strontium90 

*Sample Disposition: 
B Return to Submitter 
0 
0 Archive** 

Dispose (%e Lab will not be respomiile for chsposal of chemicals) 

#PRIORITY CManager’s Approval) 

h O R  LAB USE ONLY 

Received By: 

File Name: 

System: 

Disk: 
<’ 

Comments: 

Completion Date: 

CHAIN-OF-CUSTODY RECORD 

The sample(s) named below have been evaluated to p d u r e  TR-OP-001 for transportation in conrme~ct over public mads. Check applicable box below. 
0 The materials arc regulated by DOT. Contact Site Shipping Officer. 
0 The materials are exempted from regulation. Sign below and transport materials in accordance with procedure TR-OP-001. 
0 NIA - materials not going on public madway. 

Evaluator’s Signature Date 

Sample Submitted By: Relinquished: 

Relinquished: Received By: 

Received By: Eugene H. Sands 7-3-02 

# Requirts Building Manager’s or Health Physics Supervisor‘s approval for priority samples only. Contact Laboratow Manaaer prior to s u b m i ~ n g  
Mandatory entnes for acceptance of samples. 

** Requircs Laboratory Manager’s and DepartmentlBuilding Manager’s approval. 

10/01 (DT) DDO-027, Rev. 15 



- 8 . -  . - . Putting Technology To Work 

Gamma Sample Information 

DDO-485 REVIEWED BY: GRETCHEN FARNUNGYM 7 /3 /sz  
04/01 @T) 



Page : 1 
Sample ID : R02-9227 Acquisition date : 24-JCTN-2002 11:37:41 

Battelle Radioanalytical Laboratory Report 

Configuration : DKAO: [GAMMA.SCUSR.ARCHIVE]SMP - RO29227-GAMMAl-15LQWG-3832.C 
Report Generated : 25-JUN-2002 04:22:49.47 

Lab Number : R02-9227,i 
Description : M L  NO.100 GROUND WATER WELL 1ST HALF 2002 

Deposition date : 
Sample date : 14-JUN-2002 10:35:00 Acquisition date : 24-JUN-2002 11:37:41 
Sample quantity : 1.725003+03 ML Critical level : Yes 
Sample type : WATER 

Detector name 
Serial Number 
Elapsed live time: 
Pk start channel : 
Sensitivity 
Bkg Filename 
Nuclide library : 
ASF Filename 

GAMMA1 Detector geometry: 1.5LQMAR M/G 

0 16:45:00.00 Elapsed real time: 0 16:45:03.64 
100 Pk end channel : 4000 
7.00000 Gauss i an : 7.00000 
DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG31MAY021 - GAMMAl-3768 
DKAO: [GAMMA.SCUSR.LIB] ENVIRO EIQUID.NLB; 
ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

Critical level : Yes 

Brief Report 

Nuclide Activity 2 -Sigma 
uCi/ML Error 

****  There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
(or = to MDA 

0.0% 

.CNF; 1 



I 

Combined Activity-MDA Report 
Sample ID : R02-9227 

Page : 2 
Acquisition date : 24-JUN-2002 11:37:41 

- - - -  Non-Identified Nuclides - - - -  

Key-Line 
Activity K.L. Act error MDA MDA error Act/MDA 

Nuclide (uCi/ML) Ided (UC ~ ' / M L )  

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

6.4073-10 
2.3273-09 
-9.9173-10 
2.5093-10 
4.454E-11 
1.2983-09 
-1.3893-08 
-3.8793-09 
-8.3223-09 

1.1933-09 2.1393-09 0 . 0 0 0 3 + 0 0  
3.0483-09 , f. 5.1953-09 . 0 . 0 0 0 3 + 0 0  
1.2523-09 1.7903-09 0 . 0 0 0 3 + 0 0  
1.2173-09 r 2.1043-09 O.OOOE+OO 
2.8193-09 ? 4.5633-09 . 0 . 0 0 0 3 + 0 0  
1.9573-09 3.2133-09 0 . 0 0 0 3 + 0 0  
3.9743-08 3.9653-08 0 . 0 0 0 3 + 0 0  
1.071E-08 3.0873-09 O.OOOE+OO 
3.2133-09 5.0503-09 0 . 0 0 0 3 + 0 0  

0.299 
0.448 
-0.554 
0.119 
0.010 
0.404 
-0.350 
-1.257 
-1.648 



Sample ID : R02-9228 
Page : 1 

Acquisition date : 24-JUN-2002 11:39:13 

Battelle Radioanalytical Laboratory Report 

Configuration : DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - RO29228-GAMMA2-15LQMARMG - 3833.C 
Report Generated : 25-JUN-2002 04:24:25.07 

Lab Number : R02-9228. 
Description : WELL NO.101 GROUND WATER WELL 1ST HALF 2002 

Deposition date : 
Sample date : 14-JUN-2002 09:30:00 Acquisition date : 24-JUN-2002 11:39:13 
Sample quantity : 1.725003+03 ML Critical level : Yes 
Sample type : WATER 

Detector name 
Serial Number 
Elapsed live time: 
Pk start channel : 
Sensitivity 
Bkg Filename 
Nuclide library : 
ASF Filename 

GAMMA2 Detector geometry: 1.SLQMAR M/G 

0 16:45:00.00 Elapsed real time: 0 16:45:15.16 0.0% 
100 Pk end channel : 4000 
7.00000 Gaussian : 7.00000 
DKAO: [GAMMA.SCUSR.ARCHIVE]BKG BKG31MAY022-GAMMA2 - 3769.CNF;l 
DKAO: [GAMMA.SCUSR.LIB]ENVIRO EIQUID.NLB; 
ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

Critical level : Yes 

Brief Report 

Nuclide Activity 2 -Sigma 
uCi/ML Error 

**** There are no nuclides meeting brief criteria ****  
All nuclides reported 

< o r  = to MDA 

Reviewed by: Eugene H. Sands 



Combined Activity-MDA Report 
Sample ID : R02-9228 

Page : 2 
Acquisition date : 24-JUN-2002 11:39:13 

- - - -  Non-Identified Nuclides - - - -  

Key - Line 
Activity K.L. Act error rn& MDA error Act /MDA 

Nuclide (uCi/ML) Ided (uCi/m) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

-2.4643-10 
-5.8693-10 
-1.165E-10 
5.8973-10 
1.4633-09 
8.2133-11 
-9.1093-09 
-3.4573-10 
-3.8363-09 

8.7183-10 
2.4563-09 
1.0553-09 
9.3823-10 
2.5153-09 
1.7823-09 
3.4963-08 
8.9453-09 
2.8203-09 

.~~1.4613-09 A. ' 
34.2093-09 
'1.4503-09 
1.6173-09 
4.0813-09 
2.8613-09 
3.4393-08 
2.7933-09 
4.5383-09 

O.OOOE+OO 
O.OOOE+OO 
0 .0003+00  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0.0003+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

-0.169 
-0.139 
-0.080 
0.365 
0.359 
0.029 
-0.265 
-0.124 
-0.845 



Sample ID : R02-9229 
Page : 1 

Acquisition date : 24-JUN-2002 11:41:03 

Battelle Radioanalytical Laboratory Report 

Configuration : DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R029229-GAMMA5-15LQMG - 3834.C 
Report Generated : 25-JUN-2002 04:26:24.42 

Lab Number 
Description 

. I  

03 GROUND WATER WELL 1ST HALF 2002 

Deposition date : 
Sample date : 14-JUN-2002 1O:lO:OO Acquisition date : 24-JUN-2002 11:41:03 
Sample quantity : 1.725003+03 YL Critical level : Yes 
Sample type : WATER 

Detector name 
Serial Number 
Elapsed live time: 
Pk start channel : 
Sensitivity 
Bkg Filename 
Nuclide library : 
ASF Filename 

GAMMA5 Detector geometry: 1.5LQMAR M/G 

0 16:45:00.00 Elapsed real time: 0 16:45:17.02 0.0% 
100 Pk end channel : 4000 
7.00000 Gauss i an : 7.00000 
DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG31MAY025 - GAMMAS - 3773.CNF;l 
DKAO: [GAMMA.SCUSR.LIB]ENvIRO zIQUID.NLB; 
ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

Critical level : Yes 

Brief Report 

Nuclide Activity 2-Sigma 
~ C ~ / M L  Error 

****  There are no nuclides meeting brief criteria ****  

All nuclides reported 
c o r  = to MDA 

Analyzed by : Eugene H. Sands r d !  $-3 -O 'L  

&j # - 3 - 0 2 -  
Reviewed by : Eugene H. Sands 

GRETCHEN FARNUNG 9 



Combined Activity-MDA Report 
Sample ID : R02-9229 

Page : 2 
Acquisition date : 24-JUN-2002 11:41:03 

- - - -  Non-Identified Nuclides - - - -  

Key - Line 
Activity K . L .  Act error w, MDA error Act/MDA 

Nuclide (uCi/ML) Ided (&Ci /M&l  

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

9.5583-10 
1.7653-09 
-1.8173-09 
2.1223-10 
-8.5393-11 
-9.0483-10 
-1.4383-08 
-4.7523-09 
1.115E-10 

4 
9.3983-10 1.6783-09 a’- 
2.4683-09 4.2133-09 2:. 
1.6703-09 1.4713-09 ‘ 

1.3733-09 1.7683-09 , 
2.301E-09 3.7433-09 I 

1.6313-09 2.6223-09 ’ 

3.4513-08 3.4753-08 
9.4553-09 2.5823-09 
2.5273-09 4.3383-09 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.0003+00 
O.OOOE+OO 
0.0003+00 
0 .0003+00 

0.570 
0.419 
-1.236 
0.120 

- 0 -  023 
-0.345 
-0.414 
-1.840 
0.026 



Sample ID : R02-9230 
Page : 1 

Acquisition date : 25-JUN-2002 14:08:15 

Battelle Radioanalytical Laboratory Report 

Configuration 
Report Generated : 26-JUN-2002 06:53:22.99 

Description : WELL NO.11OR GROUND WATER WELL 1ST HALF 2 0 m  

Deposition date : 
Sample date : 14-JUN-2002 10:55:00 Acquisition date : 25-JUN-2002 14:08:15 
Sample quantity : 1.725093+03 MLF, Critical level : Yes 
Sample type : WATER 

Detector name : GAMMA1 Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 16:45:00.00 Elapsed real time: 0 16:45:03.82 0.0% 
Pk start channel : 100 Pk end channel : 4000 

B k g  Filename : DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG31MAY021-GAMMA1-3768.CNF;l 
Nuclide library : DKAO:[GAMMA.SCUSR.LIB]ENVIRO zIQUID.NLB; 
ASF Filename : ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

: DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R029230 - GAMMA1 - 15LQMARMG - 3835.C 

Lab Number : R02-9236 

Sensitivity : 7.00000 Gaussian : 7.00000 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

CS-137 4.294E-09 2.094E-09 - _ _ - - - - -  
Total Activity : 4.2943-09 

Analyzed by: Eugene H. Sands fd!A 7-3 .-*% 

'14F W 3 / 0 L  GRETCHEN FARNUNG 



Combined Activity-MDA Report Page : 2 
Sample ID : R02-9230 Acquisition date : 25-JUN-2002 14:08:15 

- - - -  Identified Nuclides - - - -  

Act ivi t y 
Nuclide (uCi /ML 

CS-137 4.2943-09 

- - - -  Non-Identified Nuclides 

Nut 1 ide 

CO-60 
SB-125 
CS-134 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

Key-Line 
Activity 
(uCi/ML 

1.2463-09 
2.9523-09 
7.1063-11 
1.5393-09 

-6.3263-10 
-1.9363-08 
-3.3103-09 
-7.8533-09 

Act. error 

2.0943-09 

- - - -  

Act error 

1.2183-09 
3.2913-09 
1.3153-09 
2.9443-09 
2.0873-09 
4.0653-08 
1.1623-08 
3.510E-09 

MDA 
(uCi/ML) 

2.3533-09 

2.1003-09 
5.610E-09 
1.9683-09 
4.8123-09 
3.3523-09 , 

4.0463-08 
3.2763-09 
5.5753-09 

MDA error 

0 . 0 0 0 3 + 0 0  

MDA error 

O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0.0003+00 
0 . 0 0 0 3 + 0 0  

Act/MDA 

1.825 

Act /MDA 

0.593 
0.526 
0.036 
0.320 
-0.189 
-0.478 
-1.011 
-1.409 



Page : 1 
Sample ID : R02-9230A Acquisition date : 26-JUN-2002 11:11:31 

Battelle Radioanalytical Laboratory Report 

Configuration 
Report Generated : 27-JUN-2002 03:56:37.84 

Lab Number U&- 
Description .llOR G WATER WELL 1ST HALF 2002 (FILTERED) 

Deposition date : 
Sample date 
Sample quantity : ' 

Sample type : WATER 

Detector name : GAMMA1 Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 16:45:00.00 Elapsed real time: 0 16:45:03.62 0.0% 
Pk start channel : 100 Pk end channel : 4000 
Sensitivity 
Bkg Filename : DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG31MAY021-GAMMAl - 3768.CNF;l 
Nuclide library : DKAO:[GAMMA.SCUSR.LIB]ENVIRO zIQUID.NLB; 
ASF Filename : ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

: DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R029230A - GAMMA1 - 15LQMARMG - 3838. 

5 5 : O O  Acquisition date : 26-JUN-2002 11:11:31 % Critical level : Yes 

: 7.00000 Gaussian : 7.00000 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

**** There are no nuclides meeting brief criteria ****  
All nuclides reported 

( 0 1  = to MDA 

by: Eugene H. Sands 7-3-0- 

&$?. ?- 3 - OZ, 
Reviewed by: Eugene K Sands 



Combined Activity-MDA Report 
Sample ID : R02-9230A 

Page : 2 
Acquisition date : 26-JUN-2002 11:11:31 

- - _ -  Non-Identified Nuclides - - - -  

Key-Line 
Activity K.L .  Act error MDA error Act/MDA 

Nuclide (uCi/ML) Ided 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

4.2133-10 
8.9453-10 
-2.4763-10 
-2.3913-11 
-1.1413-09 
-5.8473-10 
2.6723-08 
-7.2163-09 
-1.0453-08 

1.1553-09 : %  2.0553-09 
3.086E-09 c. 5.1673-09 
1.2493-09 ”’ 1.8473-09 
1.2013-09 2.0593-09 
2.7553-09 ,$ 4.4173-09 
1.9253-09 . 3.0933-09 
3.9663-08 ,’ 3.9133-08 
1.1233-08 “ 3.0763-09 
3.2483-09 5.0363-09 

k, 0 .0003+00  
0 .0003+00 
0 .0003+00 

.f* O.OOOE+OO 
;r‘ O.OOOE+OO $ 0 .0003+00  

0 . 0 0 0 3 + 0 0  
0.0003+00 
0.000E+00 

%$ E’- 

h 

0.205 
0.173 
-0.134 
-0.012 
-0.258 
-0.189 
0.683 
-2.346 
-2.075 



Sample ID : R02-9231 
Page : 1 

Acquisition date : 25-JUN-2002 14:09:54 

Battelle Radioanalytical Laboratory Report 

Configuration : DKAO:[GAMMA.SCUSR.ARCHIVE]SMP_R02923l-G~2-15LQ~G-3836.C 
Report Generated : 26-JUN-2002 06:55:08.80 

Lab Number 
Description 

Deposition date : 
Sample date : 13-JUN-2002 13:40:00 Acquisition date : 25-JUN-2002 14:09:54 
Sample quantity : 1,725003+03 ML, Critical level : Yes 
Sample type : WATER ’ 

Detector name : GAMMA2 Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 16:45:00.00 Elapsed real time: 0 16:45:14.85 0.0% 
Pk start channel : 100 Pk end channel : 4000 

Bkg Filename : DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG31MAY022 - GAMMA2 - 3769.CNF;l 
Nuclide library : DKAO:[GAMMA.SCUSR.LIB]ENVIRO zIQUID.NLB; 
ASF Filename : ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

Sensitivity : 7.00000 Gaussian : 7.00000 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

**** There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
<or  = to MDA 

&I&/ 7-3-02- 
Reviewed by: Eugene H. Sands 



Combined Activity-MDA Report 
Sample ID : R02-9231 

- - _ -  Non-Identified Nuclides - - - -  

Key - Line 

Nuclide 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

AcEivity K . L .  
(uCi/ML) Ided 

7.036E-10 
4.7623-11 
-1.4853-10 
5.6383-10 
4.174341 
1.9663-09 
-2.7083-08 
-1.6853-08 
-4.3603-09 

Act error 

9.5803-10 
2.347E-09 
9.7323-10 
9.2643-10 
2.4843-09 
1.7423-09 
3.4463-08 
8.4213-09 
2.7423-09 

Page : 2 
Acquisition date : 25-JUN-2002 14:09:54 

1.5443-09 
4.0553-09 
1.4183-09 
1.5963-09 
3.9873-09 
2.8573-09 
3.4333-08 
2.6863-09 

; 4.3913-09 
5;; 

MDA error Act /MDA 

0.456 
0.012 
-0 .lo5 
0.353 
0.010 
0.688 
-0.789 
-6.273 
-0.993 



Page : 1 
Sample ID : R02-9232 Acquisition date : 25-JUN-2002 14:11:42 

Battelle Radioanalytical Laboratory Report 

Configuration : DKAO: [GAMMA.SCUSR.ARCHIVE]SMP - R029232-GAMMA5-15LQMG - 3837.C 
Report Generated : 26-JUN-2002 06:57:01.01 

Lab Number 
Description L, 28 GR WEGL 1ST HALF 2003 

Deposition date : 
Sample date : 13-JUN-2002 14:OO:OO Acquisition date : 25-JUN-2002 14:11:42 
Sample quantity : 1.72500~+a3 ML Critical level : Yes 
Sample type : WATER 

Detector name 
Serial Number 
Elapsed live time: 
Pk start channel : 
Sensitivity 
Bkg Filename 
Nuclide library : 
ASF Filename 

GAMMA5 Detector geometry: 1.5LQMAR M/G 

0 16:45:00.00 Elapsed real time: 0 16:45:17.21 0.0% 
100 Pk end channel : 4000 
7.00000 Gaussian : 7.00000 
DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG31MAY025-GAMMA5 - 3773.CNF;l 
DKAO: [GAMMA.SCUSR.LIB]ENVIRO LIQUID-NLB; 
ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

Critical level : Yes 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

**** There are no nuclides meeting brief criteria ****  

All nuclides reported 
(01 = to MDA 

Reviewed by: Eugene H. Sands rd$4%3--- 

GRETCHEN FARNUNG ?ij+= +b 1.r 

/ 

Pg. !?.of .* 



Combined Activity-MDA Report 
Sample ID : R02-9232 

_ _ - _  Non-Identified Nuclides - - - -  

Nuclide 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

Key-Line 
Activity K.L. Act error 
(uCi/ML) Ided 

8.817E-10 
-8.7813-10 
-8.2963-10 
-8.3153-11 
1.7493-10 
-6.2733-10 
-2.7213-08 
-4.1713-09 
-5.4843-10 

9.750E-10 
2.4413-09 
2.0463-09 
1.3533-09 
2.2833-09 
1.6203-09 
3.4373-08 
9.4523-09 
2.5083-09 

Page : 2 
Acquisition date : 25-JUN-2002 14:11:42 

4 
MDA error 

: 1.6433-09 0.000E+00 
4.0443-09 O.OOOE+OO 
1.4753-09 0 . 0 0 0 3 + 0 0  
1.7093-09 0 . 0 0 0 3 + 0 0  
3.7223-09 O.OOOE+OO 
2.6133-09 O.OOOE+OO 
3.4963-08 0.000E+00 
2.6383-09 O.OOOE+OO 
4.2843-09 O.OOOE+OO 

Act /MDA 

0.537 
-0.217 
-0.562 
-0.049 
0.047 
-0.240 
-0.778 
-1.581 
-0.128 

Pg. - h o f  .w 



Sample ID : R02-9233 
Page : 1 

Acquisition date : 26-JUN-2002 11:13:14 

Battelle Radioanalytical Laboratory Report 

Configuration 
Report Generated : 

Lab Number 
Description 

Deposition date : 
Sample date 
Sample quantity : 
Sample type 

Detector name 
Serial Number 
Elapsed live time: 
Pk start channel : 
Sensitivity 
Bkg Filename 
Nuclide library : 
ASF Filename 

Brief Report 

**** There are no 

DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R029233 - GAMMA2 - 15LQMARMG - 3839.C 
27-JUN-2002 03:58:25.90 

360 GROUND WATER 1ST HALF 2006 

12-JUN-2002 13:lO:OO Acquisition date : 26-JUN-2002 11:13:14 
1.725003+03 ML Critical level : Yes 
WATER 

GAMMA2 Detector geometry: 1.5LQMAR M/G 

0 16:45:00.00 Elapsed real time: 0 16:45:14.32 0.0% 
100 Pk end channel : 4000 
7.00000 Gaussian : 7.00000 
DKAO: [GAMMA.SCUSR.ARCHIVE]BKG BKG31MAY022-GAMMA2-3769.CNF;l 
DKAO : [GAMMA. SCUSR. LIB] ENVIRO 'fIQUID. NLB ; 
ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

Critical level : Yes 

Nuclide Activity 2 -Sigma 
uCi/ML Error 

nuclides meeting brief criteria * * * *  

All nuclides reported 
<or  = to MOA 

fJJ -7-3-02. Analyzed by: Eugene H. Sands 

GRETCHEN FARNUNC 9 3- 3 /e% 



Combined Activity-MDA Report 
Sample ID : R02-9233 

Page : 2 
Acquisition date : 26-JUN-2002 11: 13 : 14 

_ _ - -  Non-Identified Nuclides - - - -  

Key-Line 
Activity K . L .  Act error MDA error Act/MDA 

Nuclide (uCi/ML) Ided 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

3.4773-11 
7.5813-10 
-4.3263-10 
-8.4013-10 
8.813E-11 
4.213E-10 
-1.7973-08 
-1.2223-08 
-6.5253-09 

9.5783-10 
2.3533-09 
1.1493-09 
9.4333-10 
2.4703-09 
1.7393-09 
3.4953-08 
8.4773-09 
2.8043-09 

1.5983-09 
4.0983-09 

5 1.4393-09 * 1.5403-09 2 3.9683-09 
+ 2.8033-09 
; 3.4233-08 
’ 2.6543-09 
4.4283-09 

O.OOOE+OO 
0.0003+00 
0.0003+00 
0 .0003+00  
0 .0003+00 $ 0 .0003+00  

3 0.000E+00 

’ 0.000E+00 
”. 0 .0003+00  

0.022 
0.185 
-0.301 
-0.545 
0.022 
0.150 
-0.525 
-4.604 
-1.474 

Pg. 19 of .$c 



Page : 1 
Sample ID : R02-9234 Acquisition date : 26-JUN-2002 11:14:32 

Battelle Radioanalytical Laboratory Report 

Configuration 
Report Generated : 27-JUN-2002 03:59:51.08 

: DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R029234 - GAMMA5 - 15LQMARMG - 3840.C 

Lab Number : R02-9234 
Description : WELL N0.150 REPLICATE GROUND WATER WELL 1ST HALF 2002 

Deposition date : 
Sample date : 12-JUN-2002 13:lO:OO Acquisition date : 26-JUN-2002 11:14:32 
Sample quantity : 1.725003+03 ML Critical level : Yes 
Sample type : WATER 

Detector name : GAMMA5 Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Y e s  
Elapsed live time: 0 16:45:00.00 Elapsed real time: 0 16:45:17.34 
Pk start channel : 100 Pk end channel : 4000 

Bkg Filename : DKAO: [GAMMA. SCUSR.ARCHIVE] BKG BKG31MAY025-GAMMA5-3773 
Nuclide library : DKAO:[GAMMA.SCUSR.LIB]ENVIRO 5IQUID.NLB; 
ASF Filename : ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

Sensitivity : 7 . 0 0 0 0 0  Gaussian : 7.00000 

Brief Report 

Nuclide Activity 2 -Sigma 
uCi/ML Error 

**** There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
(01 = to MOA 

Analyzed by : 

Reviewed by : 

Eugene H. Sands 7- 3 '03 

7-3-02 Eugene H. Sands 5 

0.0% 

.CNF;l 



Combined Activity-MDA Report 
Sample ID : R02-9234 

Page : 2 
Acquisition date : 26-JUN-2002 11:14:32 

- - - -  Non-Identified Nuclides - - - -  

Key- Line 
Activity K.L. Act error MDA MDA error Act /MDA 

Nuclide (uCi/ML) Ided (uCi /ML) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

1.381E-10 
2.2883-11 
-1.6143-09 
-9.117E-10 
-2.2413-09 
-3.3733-11 
-1.0593-08 
-1.7993-09 
1.8663-09 

1.0033-09 
2.5453-09 
1.6933-09 
1.3813-09 
2.361E-09 
1.6473-09 
3.4723-08 
9.5923-09 
2.5853-09 

1.6863-09 
4.2583-09 
1.5273-09 
1.7283-09 
3.7673-09 
2.6773-09 
3.4963-08 
2.6383-09 
4.4923-09 

0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  

0.082 
0.005 

-1.057 
-0.528 
-0.595 
-0.013 
-0.303 
-0.682 
0.415 



Page : 1 
Sample ID : R02-9235 Acquisition date : 27-JUN-2002 09:02:54 

Battelle Radioanalytical Laboratory Report 

Configuration : DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R029235-GAMMA1 - 15LQMARMG - 3841.C 
Report Generated : 28-JUN-2002 01:47:59.80 

Description : WELL N0.150 BLANK GROUND WATER WELL 1ST HALF 2002 

Deposition date : 
Sample date : 12-JUN-2002 13:lO:OO Acquisition date : 27-JUN-2002 09:02:54 
Sample quantity : 1.725003+03 ML Critical level : Yes 
Sample type : WATER 

Detector name : GAMMA1 Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 16:45:00.00 Elapsed real time: 0 16:45:03.60 0.0% 
Pk start channel : 100 Pk end channel : 4000 

Bkg Filename : DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG31MAYO21 - GAMMA1 - 3768.CNF;l 
Nuclide library : DKAO:[GAMMA.SCUSR.LIB]ENVIRO EIQUID.NLB; 
ASF Filename : ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

Lab Number : R02-9235 

Sensitivity : 7.00000 Gaussian : 7.00000 

Brief Report 

Nuclide Activity 2 -Sigma 
uCi/ML Error 

****  There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
(01 = to MDA 

by: Eugene H. Sands Th'B 3-3-0% 



Combined Activity-MDA Report 
Sample ID : R02-9235 

- _ _ _  Non-Identified Nuclides - - - -  

Nuclide 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

Key-Line 
Activity K.L. 
(uCi/ML) Ided 

-1.0153-10 
6.147E-11 
-2.4393-09 
4.2123-10 
-2.7373-09 
-9.4533-10 
-1.0513-08 
6.285E-09 
-7.2143-09 

Act error 

1.1563-09 
3.0663-09 
1.1733-09 
1.1493-09 
2.7043-09 
1.8913-09 
3.9063-08 
1.0923-08 
3.0653-09 

Page : 2 
Acquisition date : 27-JUN-2002 09:02:54 

MDA 
(uCi /ML) 

2.001E-09 
5.0853-09 
1.8643-09 
2.0053-09 
4.2743-09 
3.0253-09 
3.9023-08 
3.0643-09 
4.8353-09 

MDA error 

0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  

Act/MDA 

-0.051 
0.012 
-1.308 
0.210 
-0.640 
-0.312 
-0.269 
2.051 
-1.492 



__- 

Sample ID : R02-9236 
Page : 1 

Acquisition date : 27-JUN-2002 09:16:43 

Battelle Radioanalytical Laboratory Report 

Configuration 
Report Generated : 

Lab Number 
Description 

Deposition date : 
Sample date 
Sample quantity : 
Sample type 

Detector name 
Serial Number 
Elapsed live time: 
Pk start channel : 
Sensitivity 
Bkg Filename 
Nuclide library : - 
ASF Filename 

4 

DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R029236 - GAMMA2-15LQMARMG - 3843.C 
28-JUN-2002 02:01:55.85 

sfX65~GROUNJ3 WATER WELL 1ST HALF $002 

12-JUN-2002 12:55:00 Acquisition date : 27-JUN-2002 09:16:43 
Critical level : Yes 

*&00q*a3 ML 

GAMMA2 Detector geometry: 1.5LQMAR M/G 

0 16:45:00.00 Elapsed real time: 0 16:45:14.04 
100 Pk end channel : 4000 

DKAO: [GAMMA.SCUSR.ARCHIVE]BKG BKG31MAY022-GAMMA2 - 3769 
D U O  : [GAMMA. SCUSR. LIB] ENVIRO LIQUID. NLB ; 
ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

Critical level : Yes 

7.00000 Gaussian : 7.00000 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

**** There are no nuclides meeting brief criteria * * * *  

0 . 0 %  

CNF; 1 



Combined Activity-MDA Report 
Sample ID : R02-9236 

Page : 2 
Acquisition date : 27-JUN-2002 09:16:43 

- - - -  Non-Identified Nuclides - - - -  

Key - Line 
Activity K.L. Act error MDA error Act /MDA 

Nuc 1 ide (uCi/ML) Ided 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

1,9103-10 
5.8053-10 
5.5653-10 
-4.5763-10 
1.9683-09 
1.3563-09 
-3.1493-08 
-3.1923-09 
-5.9133-09 

9.2813-10 
2.3223-09 
9.7863-10 
9.4723-10 
2.3873-09 
1.6773-09 
3.4193-08 
8.6243-09 
2.6903-09 

1.5923-09 
4.0373-09 
1.4723-09 
1.5703-09 
3.8973-09 
2.7363-09 
3.4063-08 
2.6063-09 
4.2533-09 

0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0.000E+00 
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  

0.120 
0.144 
0.378 

-0.291 
0.505 
0.496 
-0.925 
-1.225 
-1.390 



Page : 1 
Sample ID : R02-9237 Acquisition date : 27-JUN-2002 09:18:24 

Battelle Radioanalytical Laboratory Report 

Configuration : DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R029237 - GAMMA5-15LQMARMG - 3844.C 
Report Generated : 28-JUN-2002 02:03:42.32 

Lab Number 
Description 

3 
;168 GROUND WATER WELL 1ST HALF 20Q2 

Deposition date : 
Sample date : 12-JUN-2002 13:25:00 Acquisition date : 27-JUN-2002 09:18:24 
Sample quantity : 2,72eQOE+O3 ML Critical level : Yes 
Sample type : WATER 
Detector name : GAMMAS Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 16:45:00.00 Elapsed real time: 0 16:45:17.45 
Pk start channel : 100 Pk end channel : 4000 

Bkg Filename : DKAO: [GAMMA.SCUSR.ARCHIVE]BKG BKG31MAY025-GAMMAS-3773 
Nuclide library : DUO: [GAMMA.SCUSR.LIB]ENVIRO zIQUID.NLB; 
ASF Filename : ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

Sensitivity : 7.00000 Gauss i an : 7.00000 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

****  There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
C 01 = to MDA 

- 0 9  Analyzed by: Eugene H. Sands 3-3 

0 . 0 %  

CNF; 1 

GRETCHEN FARNUIC T p  3/3 / b L  



Combined Activity-MDA Report 
Sample ID : R02-9237 

- - - -  Non-Identified Nuclides - - - -  

Nuclide 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

Page : 2 
Acquisition date : 27-JUN-2002 09:18:24 

Key-Line 
Activity K.L. Act error MDA error 
(uCi/ML) Ided 

8.617340 
6.9363-10 

-1.8373-09 
6.3493-11 
1.1673-09 
6.2803-10 
-2.3473-08 
2.3093-09 
-6.9393-10 

9.9153-10 1.7413-09 O.OOOE+OO 
2.5313-09 4.2663-09 0 . 0 0 0 3 + 0 0  
1.7083-09 1.5473-09 f,, 0 . 0 0 0 3 + 0 0  
1.4113-09 $9 1.8413-09 ?: 0 . 0 0 0 3 + 0 0  
2.3953-09 3.9343-09 +’; 0 . 0 0 0 3 + 0 0  
1.6683-09 I- 2.7323-09 $ 0 . 0 0 0 3 + 0 0  
3.4973-08 3.4873-08 y$ 0 . 0 0 0 3 + 0 0  
9.5383-09 2.6873-09 0 . 0 0 0 3 + 0 0  
2.6553-09 4.5283-09 O.OOOE+OO 

Act/MDA 

0.495 
0.163 
-1.187 
0.034 
0.297 
0.230 
-0.673 
0.859 
-0.153 

Pg. Z j F  of g. 



Sample ID : R02-9238 
Page : 1 

Acquisition date : 28-JUN-2002 13:55:34 

Battelle Radioanalytical Laboratory Report 

Configuration : DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - RO29238-GAMMA1-15LQMRMG-3851.C 
Report Generated : 3-JUL-2002 08:33:38.51 

Lab Number : R02-923& 
Description : WELL N0.172 GROUND WATER WELL 1ST HALF 2’Q02 

DeDosition date : 
Sakple date : 12-JUN-2002 14:OO:OO Acquisition date : 28-JUN-2002 13:55:34 
Sample quantity : Critical level : Yes 
Sample type 

Detector name : GAMMA1 Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 16:45:00.00 Elapsed real time: 0 16:45:03.67 0.0% 
Pk start channel : 100 Pk end channel : 4000 

Bkg Filename : DKAO: [GAMMA.SCUSR.ARCHIVE]BKG BKG31MAY021-GAMMAl - 3768.CNF;l 
Nuclide library : DKAO: [GAMMA.SCUSR.LIB]ENVIRO zIQUID.NLB; 
ASF Filename : ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

Sensitivity : 7.00000 Gaussian : 7.00000 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria ****  

All nuclides reported 
<or  = to MDA 

&l 
Reviewed by: Eugene H. Sands 



Combined Activity-MDA Report Page : 2 
Sample ID : R02-9238 Acquisition date : 28-JUN-2002 13:55:34 

- - - -  Non-Identified Nuclides - - - -  

Nuclide 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

Key - Line 
Activity K.L. 
(uCi/ML) Ided 

-2.4153-10 
1.4353-09 
-1.6303-09 
4.2383-10 
-2.6623-10 
3.3943-10 
-1.040E-08 
-1.2623-08 
-1.1253-08 

Act error 

1.1583-09 
3.1133-09 
1.2273-09 
1.2363- 0 9  
2.7773-09 
1.9663-09 
3.9903-08 
1.0793-08 
3.2633-09 

1.9293-09 
5.2443-09 
1.6983-09 
2.1473-09 
4.4853-09 
3 -1933-09 
4.0143-08 
3.1313-09 
5.0353-09 

MDA error 

0 . 0 0 0 3 + 0 0  
0 .000E- tOO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 

Act /MDA 

-0.125 
0 ,274  
-0.960 
0.197 
-0.059 
0.106 
-0.259 
-4.032 
-2.234 



Sample I D  : R02-9239 
Page : 1 

Acquisition date : 28-JUN-2002 13:57:16 

Battelle Radioanalytical Laboratory Report 

Configuration : DKAO:[GAMMA.SCUSR.ARCHIVE]SMP-R029239 - GAMMA2 - 15LQMARMG-3852.C 
Report Generated : 29-JUN-2002 06:42:30.21 

Lab Number 
Description 0 6 .  ff 

Deposition date : 
Sample date : ?2-JUN-2002 09:25:00 Acquisition date : 28-JUN-2002 13:57:16 
Sample quantity : 1.725003+03 Mb, Critical level : Yes 
Sample type : WATER 

Detector name 
Serial Number 
Elapsed live time: 
Pk start channel : 
Sensitivity 
Bkg Filename 
Nuclide library : 
ASF Filename 

GAMMA2 Detector geometry: 1.5LQMAR M/G 

0 16:45:00.00 Elapsed real time: 0 16:45:13.92 
100 Pk end channel : 4000 
7.00000 Gaussian : 7.00000 
DKAO:[GAMMA.SCUSR.ARCHIm]BKG BKG31MAY022 - GAMMA2 - 3769 
DKAO: [GAMMA.SCUSR.LIB] ENVIRO EIQUID.NLB; 
ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

Critical level : Yes 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

**** There are no nuclides meeting brief criteria ****  

0 

<& ? - 3 - o =  
Reviewed by: Eugene H. Sands 

0 . 0 %  

CNF; 1 



Combined Activity-MDA Report 
Sample ID : R02-9239 

Page : 2 
Acquisition date : 28-JUN-2002 13:57:16 

- - - -  Non-Identified Nuclides - - - -  

Key-Line 
Activity K.L. Act error MDA error Act/MDA 

Nuclide (uCi/ML) Ided 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

7.5623-10 
-2.3933-09 
-2.9373-09 
9.3933-10 
-1.8033-09 
-4.3573-10 
2.4123-08 
-1.8573-09 
3.953E-09 

9.084E-10 
2.3153-09 
9.196E-10 
9.2793-10 
2.3733-09 
1.6613-09 
3.3733-08 
8.4953-09 
2.7493-09 

1.5343-09 
3 -8823-09 
1.401E-09 
1.620E-09 
3.7503-09 
2.6523-09 
3.3973-08 
2.6523-09 
4.2213-09 

O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 .0003+00  

0.493 
-0.617 
-2.096 
0.580 
-0.481 
-0.164 
0.710 
-0.700 
0.936 

Pg. - 9f of *- 



Sample ID : R02-9240 
Page : 1 

Acquisition date : 28-JUN-2002 13:58:48 

Battelle Radioanalytical Laboratory Report 

Configuration 
Report Generated : 29-JUN-2002 06:44:07.52 

Lab Number 
Description 00 GROUND WATER WELL 1ST HALF 2002 

Deposition date : 
Sample date : 12-JUN-2002 10:30:00 Acquisition date : 28-JUN-2002 13:58:48 
Sample quantity : 1.725003+03 ML Critical level : Yes 
Sample type : WATER 

: DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R029240 - GAMMA5 - 15LQMARMG - 3853.C 

Detector name 
Serial Number 
Elapsed live time: 
Pk start channel : 
Sensitivity 
Bkg Filename 
Nuclide library : 
ASF Filename 

GAMMA5 Detector geometry: 1.5LQMAR M/G 

0 16:45:00.00 Elapsed real time: 0 16:45:16.88 
100 Pk end channel : 4000 
7.00000 Gaussian : 7.00000 
DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG31MAY025 - GAMMA5 - 3773 
DKAO : [GAMMA. SCUSR. LIB] ENVIRO LIQUID. NLB; 
ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

Critical level : Yes 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

****  There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
< 01 = to MDA 

g& 3-340- 
Reviewed by: Eugene H. Sands 

0.0% 

CNF;l 

Pg. 33. of 



Combined Activity-MDA Report 
Sample ID : R02-9240 

- - - -  Non-Identified Nuclides - - - -  

Nuclide 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

Page : 2 
Acquisition date : 28-JUN-2002 13:58:48 

MDA error Act /MDA 
Key-Line 8 
(uCi/ML) Ided I Activity K.L. Act error 

3.760E-10 
4.5403-10 
-4.7353-09 
5.020E-10 
1.9023-10 
-6.113E-10 
-3.048E-08 
1.8733-10 
-9.6523-11 

9.378340 1.5753-09 fi O.OOOE+OO 
2.4513-09 4.1253-09 O.OOOE+OO 
1.6473-09 1.500E-09 0.000E+00 
1.3433-09 1.7183-09 O.OOOE+OO 
2.2113-09 3.6073-09 0.000E+00 
1.5803-09 2.5493-09 O.OOOE+OO 
3.3783-08 3.4573-08 O.OOOE+OO 
9.2553-09 2.5363-09 O.OOOE+OO 
2.4043-09 4.1243-09 0 . 0 0 0 3 + 0 0  

0.239 
0.110 
-3.156 
0.292 
0.053 
-0.240 
-0.882 
0.074 
-0.023 



Page : 1 
Sample ID : R02-9241 Acquisition date : 1-JUL-2002 11:11:36 

Battelle Radioanalytical Laboratory Report 

Configuration 
Report Generated : 2-JUL-2002 03:56:39.50 

: DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R029241 - GAMMAl - l5LQMARMG - 3860.C 

Lab Number : RO2-9442 
Description : WELL f&.306*GROUND WATER WELL 1ST HALF 2Q02 

Deposition date : 
Sample date : 12-JUN-2002 10:55:00 Acquisition date : 1-JUL-2002 11:11:36. 
Sample quantity : 1.725003+03 ML Critical level : Yes 
Sample type : WATER 

Detector name : GAMMAl Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 16:45:00.00 Elapsed real time: 0 16:45:03.56 0.0% 
Pk start channel : 100 Pk end channel : 4000 

Bkg Filename : DKAO: [GAMMA.SCUSR.ARCHIVE]BKG BKG29W021 - GAMMAl - 3855.CNF;l 
Nuclide library : DKAO:[GAMMA.SCUSR.LIB]ENVIRO EIQUID-NLB; 
ASF Filename : ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

Sensitivity : 7.00000 Gaussian : 7.00000 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

**** There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
(or = to MDA 

Analyzed by: Eugene H. Sands f"1 7- -3 -O 'L 

gf&! 7-3-0= Reviewed by: Eugene H, Sands 



Combined Activity-MDA Report 
Sample ID : R02-9241 

- - - -  Non-Identified Nuclides - - - -  

Nuclide 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

Key-Line 
Activity K.L. Act error 
(uCi/ML) Ided 

4.318E-10 
7.8033-10 
-3.7503-09 
8.8833-11 

-4.440E-10 
-5.6063-10 
-5.5483-10 
-4.6753-09 
-8.3113-09 

1.2033-09 
2.9423-09 
1.180E-09 
1.1573-09 
2.662E-09 
1.882E-09 
3.7953-08 
1.0733-08 
3.0933-09 

Page : 2 
Acquisition date : 1-JUL-2002 11:11:36 

MDA error 

2.1343-09 0.0003+00 
4.9323-09 O.OOOE+OO 
1.792E-09 O.OOOE+OO 
1.9953-09 O.OOOE+OO 
4.2953-09 0.000E+00 
3.0253-09 0.0003+00 
3.9303-08 0 . 0 0 0 3 + 0 0  
3.117E-09 O.OOOE+OO 
4.8433-09 0 .0003+00  

Act/MDA 

0.202 
0.158 
-2.093 
0.045 

-0.103 
-0.185 
-0.014 
-1.500 
-1.716 



Page : 1 
Sample ID : R02-9242 Acquisition date : 1-JUL-2002 11:12:59 

Battelle Radioanalytical Laboratory Report 

Configuration 
Report Generated : 2-JUL-2002 03:58:13.51 

: DKAO: [GAMMA.SCUSR.ARCHIVE]SMP - R029242 - GAMMA2 - 15LQMARMG - 3861.C 

Lab Number 
Description 

; :#;9 
6 GROUND WATER WELL 1ST HALF 2 0 2  

Deposition date : 
Sample date : 12-JUN-2002 09:45:00 Acquisition date : 1-JVL-2002 11:12:59. 
Sample quantity : 1.7250'63+03 MI# Critical level : Yes 
Sample type : WATER 

Detector name : GAMMA2 Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 16:45:00.00 Elapsed real time: 0 16:45:13.67 
Pk start channel : 100 Pk end channel : 4000 

Bkg Filename : DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG29JUN022-GAMMA2 - 3856 
Nuclide library : DKAO:[GAMMA.SCUSR.LIB]ENVIRO LIQUID.NLB; 
ASF Filename : ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

Sensitivity : 7.00000 Gaussian : 7.00000 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

****  There are no nuclides meeting brief criteria **** 

All nuclides reported 
<or  = to MOA 
fd! 7-3-0z Analyzed by: Eugene H. Sands 

&?& 3 - 3 - 0 "  Reviewed by : Eugene H. Sands 

0 . 0 %  

CNF; 1 



Combined Activity-MDA Report 
Sample ID : R02-9242 

- - - -  Non-Identified Nuclides - - - -  

Nuclide 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

Page : 2 
Acquisition date : 1-JUL-2002 11:12:59 

Key-Line 
Activity K.L. Act error 
(uCi/ML) Ided 

1.6633-10 
1.6503-09 
-2.6003-09 
1.421E-10 
2.4603-09 
-5.2813-10 
-3.1453-08 
-2.5963-09 
-5.3103-09 

8.7253-10 1.500E-09 
2.3203-09 4.0863-09 
9.3653-10 1.4503-09 
9.4463- 10 1.601E-09 
2.3833-09 3.9083-09 
1.6983-09 2.7073-09 
3.2763-08 3.4283-08 
9.0003-09 2.5883-09 
2.6323-09 4.1743-09 

MDA error Act /MDA 

0.111 
0.404 

-1.793 
0.089 
0.630 
-0.195 
-0.918 
-1.003 
-1.272 



Sample ID : R02-9243 
Page : 1 

Acquisition date : 1-JUL-2002 11: 14 :27 

Battelle Radioanalytical Laboratory Report 

Configuration 
Report Generated : 2-JUL-2002 03:59:45.01 

Lab Number 

: DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R029243 - GAMMA5 - 15LQMARMG - 3862.C 

Description 601 GROLJND&WATER~WB&tL 1ST HALF a002 

Deposition date : 
Sample date : 4-JUN-2002 13:lO:OO Acquisition date : 1-JUL-2002 11:14:27. 
Sample quantity : +.;,?$ Critical level : Yes 
Sample type : WAT 

Detector name 
Serial Number 
Elapsed live time: 
Pk start channel : 
Sensitivity 
Bkg Filename 
Nuclide library : 
ASF Filename 

GAMMA5 Detector geometry: 1.5LQMAR M/G 

0 16:45:00.00 Elapsed real time: 0 16:45:16.84 
100 Pk end channel : 4000 
7.00000 Gaussian : 7.00000 
DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG29JUN025 - GAMMA5 - 3858 
DKAO: [GAMMA.SCUSR.LIB]ENVIRO-zIQUID.NLB; 
ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

Critical level : Yes 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria ****  

All nuclides reported 
<or  = to MDA 

e$4 .?-3-&r- Reviewed by : Eugene H. Sands 

0 . 0 %  

CNF; 1 



Combined Activity-MDA Report 
Sample ID : R02-9243 

Page : 2 
Acquisition date : 1-JUL-2002 11:14:27 

- - - -  Non-Identified Nuclides - - - -  
r 

Act/MDA 
Key- Line 
Activity K.L. Act error , i’ MDA error 

Nuclide (uCi/ML) Ided F- 
CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

8.8783-10 
-5.6593-10 
-1.2033-09 
1.0433-10 
2.9833-10 
-2.9363-10 
5.6153-08 + 
-2.9863-09 
2.1703-09 

9.7693-10 1.6803-09 
2.5083-09 4.1693-09 
1.4483-09 1.4553-09 
1.3813-09 1.7233-09 
2.2813-09 3.7243-09 
1.5943-09 2.5833-09 
3.6293-08 3.4133-08 
9.0943-09 2.6113-09 
2.7163-09 4.2803-09 

0.000E+00 
O.OOOE+OO 
0 .0003+00  
0 .0003+00  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0.0003+00 
0 . 0 0 0 3 + 0 0  
0 .0003+00  

0.529 
-0.136 
-0.826 
0.061 
0.080 

1.645 

0.507 

-0.114 

-1.143 



Page : 1 
Sample ID : R02-9244 Acquisition date : 2-JUL-2002 14:17:08 

Battelle Radioanalytical Laboratory Report 

Configuration 
Report Generated : 3-JUL-2002 07:02:13.53 

Lab Number : R08'9244 
Description 

Deposition date : 
Sample date : 12-JUN-2002 11:lO:OO Acquisition date : 2-JUL-2002 14:17:08. 
Sample quantity : 1.725003+03 Mh Critical level : Yes 
Sample type : WATER 

Detector name : GAMMA1 Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 16:45:00.00 Elapsed real time: 0 16:45:03.50 0.0% 
Pk start channel : 100 Pk end channel : 4000 

Bkg Filename : DKAO: [GAMMA.SCUSR.ARCHIVE]BKG BKG29JUN021 - GAMMAl - 3855.CNF;l 
Nuclide library : DKAO:[GAMMA.SCUSR.LIB]ENVIRO zIQUID.NLB; 
ASF Filename : ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

: DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R029244 - GAMMAl - 1 5 L Q W G  - 3866.C 

: M L L  m.C-03 G R O W  WATER WELL 1ST HALF 2042 

Sensitivity : 7.00000 Gaussian : 7.00000 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

**** There are no nuclides meeting brief criteria * * * *  
All nuclides reported 

<or = to MDA 

Analyzed by : Eugene H. Sands el/B 9-3-0- 

f&? 7-3-0= 
Reviewed by: Eugene H. Sands 



Combined Activity-MDA Report 
Sample ID : R02-9244 

- - - -  Non-Identified Nuclides - - - -  

Nuclide 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

Key-Line 
Activity K.L. Act error 
(uCi/ML) Ided 

2.6943-10 
2.9583-10 
-2.7453-09 
-4.2313-10 
-4.5823-10 
-1.8413-09 
-1.0583-08 
-9.8793-10 
-5.8813-09 

1.1123-09 
2.9823-09 
1.1623-09 
1.1393-09 
2.6753-09 
1.8963-09 
3.7863-08 
9.9613-09 
3.0983-09 

Page : 2 
Acquisition date : 2-JUL-2002 14:17:08 

MDA error 
& 

1.9693-09 0 . 0 0 0 3 + 0 0  
4.9643-09 0 . 0 0 0 3 + 0 0  
1.8243-09 0.0003+00 
1.9253-09 0 . 0 0 0 3 + 0 0  
4.3153-09 0.0003+00 

:K 2.9983-09 ~., 0.0003+00 
2; 3.8813-08 ;:,, O.OOOE+OO 

3.1173-09 ~ O.OOOE+OO 
4.9403-09 0 .0003+00  

?: 

Act/MDA 

0.137 
0 . 0 6 0  

-1.505 
-0.220 
-0.106 
-0,614 
-0.273 
-0.317 
-1.191 



Sample ID : R02-9245 
Page : 1 

Acquisition date : 2-JUL-2002 14:18:49 

Battelle Radioanalytical Laboratory Report 

Configuration : DKAO: [GAMMA.SCUSR.ARCHIVE]SMP - R029245 - GAMMA2-15LQMARMG-3867.C 
Report Generated : 3-JUL-2002 07:04:05.76 

Lab Number 
Description 

Deposition date : 
Sample date : 12-JUN-2002 14:30:00 Acquisition date : 2-JUL-2002 14:18:49. 
Sample quantity : 1.72500B+03 M Y  Critical level : Yes 
Sample type : WATER 

O W  WA9BR WBbL .IST HALF 200w 

Detector name 
Serial Number 
Elapsed live time: 
Pk start channel : 
Sensitivity 
Bkg Filename 
Nuclide library : 
ASF Filename 

GAMMA2 Detector geometry: 1.5LQMAR M/G 

0 16:45:00.00 Elapsed real time: 0 16:45:13.74 0.0% 
100 Pk end channel : 4000 
7.00000 Gaussian : 7.00000 
DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG29JUNO22-GAMMA2-3856.CNF;l 
DKAO : [GAMMA. SCUSR. LIB] ENVIRO EIQUID . NLB ; 
ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

Critical level : Yes 

Brief Report 

Nuclide Activity 2 -Sigma 
uCi/ML Error 

****  There are no nuclides meeting brief criteria ****  

All nuclides reported 
<or = to MDA 

7 - 3 4 3 2  by: Eugene H. Sands 

Reviewed by: Eugene It. Sands /d% 



Combined Activity-MDA Report 
Sample ID : R02-9245 

_ _ _ -  Non-Identified Nuclides - - - -  

Nuclide 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

Key- L ine 
Activity 
(uCi/ML) 

3.6423-10 
-5.5733-10 
-3.0563-09 
3.129E-10 
3.3773-10 
7,4603-10 
-2.0473-08 
-1.5183-08 
-3.4673-09 

K . L .  Act error 
Ided 

9.3093-10 
2.3063-09 
9.2613-10 
8.914E-10 
2.4133-09 
1.6803-09 
3 -2703-08 
8.4443-09 
2.5563-09 

Page : 2 
Acquisition date : 2-JUL-2002 14:18:49 

1.5253-09 
3.8863-09 
2.7213-09 

I 3.4143-08 
2.600E-09 
4.llOE-09 

MDA error 

O.OOOE+OO 
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  

Act/MDA 

0.238 
-0.141 
-2.174 
0.205 
0.087 
0.274 

-0.600 
-5.839 
-0.843 



Page : 1 
Sample ID : R02-9246 Acquisition date : 2-JUL-2002 14:20:38 

Battelle Radioanalytical Laboratory Report 

Configuration : DKAO: [GAMMA.SCUSR.ARCHIVE]SMP - RO29246-GAMMA5-15LQMARMG - 3868.C 
Report Generated : 3-JUL-2002 07:05:58.43 

Lab Number 
Description OU"?+TER 1ST HALF 2082 

Deposition date : 
Sample date : 12-JUN-2002 08:50:00 Acquisition date : 2-JUL-2002 14:20:38. 
Sample quantity : 1.72500E+03 MLd' Critical level : Yes 
Sample type : WATER 

Detector name 
Serial Number 
Elapsed live time: 
Pk start channel : 
Sensitivity 
Bkg Filename 
Nuclide library : 
ASF Filename 

GAMMA5 Detector geometry: 1.5LQMAR M/G 

0 16:45:00.00 Elapsed real time: 0 1 6 : 4 5 : 1 6 . 5 9  
100 Pk end channel : 4000 
7.00000 Gaussian : 7.00000 
DKAO: [GAMMA.SCUSR.ARCHIVE]BKG BKG29JUN025-GAMMA5-3858 
DKAO: [GAMMA.SCUSR.LIB]ENvIRO zIQUID.NLB; 
ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

Critical level : Yes 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

****  There are no nuclides meeting brief criteria ****  

All nuclides reported 
c o r  = to MDA 

Analyzed by: Eugene H. Sands 

0 . 0 %  

CNF; 1 



Combined Activity-MDA Report 
Sample ID : R02-9246 

- - - -  Non-Identified Nuclides - - - -  

Nuclide 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

Page : 2 
Acquisition date : 2-JUL-2002 14:20:38 

Key-Line 
Activity K . L .  Act error MDA error 
(uCi/ML) Ided 

-3.0333-10 
4.113E-10 
-3.7763-09 
7.4423-10 
-1.1853-09 
-5.3153-10 
9.4873-09 
-1.7423-09 
3.3783-10 

9.3043-10 1.5653-09 
2.4573-09 4.1323-09 
1.3263-09 x 1.4923-09 
1.3763-09 ,' 1.7463-09 
2.2303-09 3.5893-09 
1.5553-09 2.5113-09 
3.1953-08 3.4403-08 
8.8703-09 2.5363-09 
2.6133-09 4.0493-09 

'3 
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  

:& 
: .  

Act/MDA 

-0.194 
0.100 
-2.531 
0.426 
-0.330 
-0.212 
0.276 
-0.687 
0.083 



*Type of Analysis: 
Gross Alpha Beta 

a GammaSpectrometry 
e31 Plutonium Isotope 
0 Americium Isotope 

UraniumIsotope 

*Sample Disposition: 
Pr Return to Submitter 
0 Dispose Lab will not be responsible for dw;posal of chemicals) 

System: Z 2 

ZG 22 0 Disk: 2 

CHAIN-OF-CUSTODY RECORD 

The sample(@ named below have bem evaluated to procedure TR-OP-001 for transportation in commcrcc ovet public roads. Chcck applicable box below. 
0 The materials are regulated by DOT. Contact Site Shipping Mficer. 
0 ‘Ihe materials are exempted fiom regulation. Sign below and transport materials in accordance with procedure TR-OP-001. 
0 N/A - materials not going on public roadway. 

Evaluator’s Signature Date 

Sample Submitted By: Relinquished: 

Received By: - /// Relinquished: ,~ ,.t 

Received By: e i s p o s e d J A r c h i v e d :  GRETCHEN FARNUNC 

DDO-027, Rev. 15 1 of 17 1010 1 @T) 



RADIOANALYTICALLABORATORY AN 

Received By: 

# 

System: 

A -  

*Type  of Analysis: 
a GrossAlphaBeta 
b;il GammaSpectrometry 
B1 PlutoniumIsotope 
0 Americiumkotope 
Ei uranium1s0t0pe 

*Sample Disposition: 
E l  Return to Submitter 

Archive** 

#PRIORTI"y (Manager's Approval) I Completion Date: 
~~ ~ ~ 

CHAIN-OF-CUSTODY RECORD 

The somple(s) named below have been evaluated to procedure TR-OP-001 for bansportation in commerce over public roads. Check applicable box below. 
0 The mataials ue regulated by DOT. Cwtact Site Shipping Officer. 
0 The mataials ue exempted from regulation. Sign below and transport materials in accordance with procedure TR-OP-001. 
0 NIA - materials not going on public roadway. 

Evaluator's Signature Date 

Sample Submitted By: Relinquished: 

Received By: Relinquished: 

.zo I b L  
*isposed/Archived: GRETCHEN FARNUNG %y 

Received By: 

# Requirts Building Manager's or Health Ph ics Supervisor's approval for priority samples only. Contact Laboratow Manager Drior to submittin& 
Mandatory entrier for acceptance of mn&. ** Requires Laboratoty Manager's and DeparhmntlBuilding Manager's approval. 

DDO-027, Rev. 15 10/01 (DT) 



TUE JUL 23, 2002 
GROUP C SR90 COUNT OF GROUND VATER VELLS BLANK THRU 118, 1ST HALF 2002. 

W L E  TIME ALPHA BETA ALPHA 
SN CODE (IIIN.) COUNTS COUNTS CPU 

1 SR90 100,OO 
2 SR90 100,OO 
3 SA90 100.00 
4 SR90 100.00 
5 SR90 100,OO 
6 SR90 100,OO 
7 9390 100,oo 
8 SR90 100.00 
9 SR90 100.00 

10 9 9 0  100,OO 

32 179 0,32 
12 1922 0,12 
15 114 0.15 
11 212 0.11 
6 175 0.06 

10 121 0.10 
13 101 0,13 
6 91 0.06 

15 3911 0.15 
16 189 0,16 

tAN2-9227 THRU 02-9232 

OETA TOO CLOCK 
CPll H R : I : S E C  

1.79 1 4 5 1  :33 BIRM)! 
19.22 16:31:55 B s  

1.14 18:12:1702-927 (/do) 
2,12 19:52:39 
1.75 21:33:01 
1,21 23:13:22 
1.01 00:53:44 
0.91 02:34:06 

39.11 04:14:28 
1.89 05:54:50 



WE0 AUG 07,  2002 
GROUP C SR90 COUNT OF WJ GROUND WATER WELLS 1ST HALF 2002 (S&O COUNT): . 

''Y .r SN CODE (H IN . )  CWNTS COUNTS CPM ' CPH HR:HN:SEC ,;.p I 
SAHPLE T I H E  ALPHA BETA ALPHA BETA TOO CLOCK ' - 1  

1 SR90 100,oo 
2 SR90 100.00 
3 SR90 100.00 
4 SR90 100,oo 
5 SR90 100.00 
6 SR90 100.00 
7 SR90 100.00 
8 SR90 100.00 
9 SR90 100,oo 

10 3 9 0  100.00 

7 88 0.07 : +oo.aa 

7 169 0.01 l,af,::' 

10 3504 0.10 , 35:04 
11 142 0.11 1;42 

8 236 0.08 T,6fi 
6 112 0.06 1.12 

15 124 0.15 1.21 
6 105 0.06 1.05 

16 306 0,16 3.06 
19 6830 0.19 68.30 



THU AN 01, 2002 
GROUP C SR90 ANALYSIS COUNT OF UJ GROUND UATER YELLS 1ST HALF 2002. 

SAMPLE TIME ALPHA BETA ALPHA BETA TOO CLOCK 
SN CODE [UIN,)  COUNTS COUNTS CPM CPU HR:UN:SEC 

1 SR90 
2 SR90 
3 SR90 
4 SR90 
5 SR90 
6 SR90 
7 SR90 
8 SR90 

100.00 
100.00 
100,oo 
ioo,oo 
100.00 
100.00 
100,oo 
100,oo 

16 115 0.18 1.15 
13 89 0.13 0.89 

5 78 0.05 0.78 
B 49 0.08 0.99 
8 255 0.08 2.55 

13 241 0.13 2.41 
14 117 0.14 1.17 
13 113 0.13 1,13 

tA>02-9233 THRU 02-9240 



THU AM 15, 2002 
GROUP C SR90 14 DAY RECOUNT OF WJ GAOUND WATER WELLS 150 THRU 300, IST HALF, 2002, 

SAHPLE TIME ALPHA BETA 
SN CODE (HIN.) COUNTS COUNTS 

1 890 
2 SA90 
3 SA90 
4 SR90 
5 SR90 
6 SR90 
7 SR90 
8 990 

100,oo 
100,oo 
100.00 
100,oo 
100.00 
100.00 
100,oo 
100,oo 

21 142 
3 105 
7 82 
6 98 
5 439 
9 387 
5 79 

10 91 

ALPHA BETA' TOD C L ~ K  
CPM CPM HR:MN:SEC 

0.21 1.42 
0.03 1,05 
0,OJ 0,82 
0.06 0.98 
0.05 4,39 
0.09 3.87 
0.05 0.19 
0,lO 0.91 

10:48:08 1 9  
12:28:29 ISb 

15:49:10 \ S S  
17:29:31 lbQ 
19:09:52 172. 
20:50:13 lor0 
22:30:33 300 

t4:oa:49 19 6~ 

@A>R02-9233 THRU 02-9240 



MN AUG 05. 2002 
GRWP C SR90 COUNT OF UJ GROUND WATER YELLS 1ST HALF 2002. 

SAMPLE T I U E  ALPHA BETA ALPHA BETA TOD CLOCK 
SN CODE [UIN.) COUNTS COUNTS CPM CPU HR:MN:SEC 

1 SR90 100.00 20 120 0.20 1.20 16:53:06 3.d 
2 SR90 100.00 10 106 0,lO 1.06 18:33:29 23% 
3 SR90 100,OO 14 77 0.14 0.77 20:13:52 do i 
4 SR90 100.00 15 118 0.15 1,18 21~54114 C - 0 3  
5 SR90 100.00 12 334 0.12 3,34 23:34:37 COS 

6 SR90 100.00 9 81 0,09 0.81 01:14:59 ~ t b  

7 SR90 100.00 10 75 0.10 0.75 02:55:22 ~ t b 3 u . p  



HON AUG 19. 2002 
GROUP C SA90 14 DAY RECOUNT OF YJ GROUND HATER YELLS 1ST HALF 2002. I306 THRU C-16) 

SAALE TIME ALPHA BETA ALPHA BETA TOD CLOCK 
SN COOE [MIH.) COUNTS COUNTS CPH CPM HR : I N  : SEC 

1 9 9 0  100.00 16 120 0.16 1.20 14:45:30 30b 
2 SR90 100,OO 5 138 0.05 1.38 16:25:51 sbc 
3 SR90 100.00 8 a5 0.08 0,85 18:06:12 bo1 
4 SR90 100.00 13 142 0.13 1442 19:46:33 e-03 
5 SR90 100.00 12 564 0.12 5.64 21:26:54 C-07 
6 SA90 100,OO 13 97 0.13 0.97 23:07:14 C - l b  

7 SR90 100.00 13 112 0.13 1.12 00:47:35 C - I ~ Q L L P  



Strontium-90 Analysis of West Jeff. Ground Water Wells - 1st Half 2002. 
Dates of Collection: 6/13-14/02 
Sample Size (ml) : 400.00 

Separation Date: 7/23/02 
Separation Time: 1 1 :15 

Method: RL-TP-035 

First Count: 

% 

Blank Spike and R02-9231 MS have Sr-90 activity added 

Analyzed By: Thomas Beddick 
Date: 5-Zl-m Reviewed BY: 6RETCHEN FARNUNG? 4F 

Date: 
8 I z o \ e t  



Strontiurn-90 Analysis of West Jeff. Ground Water Wells - is t  Half 2002. 
Dates of Collection: 6/12/02 
Sample Size (ml) : 400.00 

Separation Date: 8/1/02 
Separation Time: 10:05 

Method: RL-TP-035 

First Count: 



Strontium-90 Analysis of West Jeff. Ground Water Wells - 1st Half 2002. 
Dates of Collection: 6/12&14/02 
Sample Size (ml) : 400.00 

Separation Date: 8/5/02 
Separation Time: 10:15 

Method: RL-TP-035 

First Count: 

Second Count (preferred value): 

Analyzed BY: Thomas Beddick 
Date: 8-21-62 

Reviewed BY: GRETCHEN FARNUNG 
?AF 

Date: alw 105 



&“Battelle %@ 
. . . Putting Technologv To Work 

Sample Preparation Record Sheet 

Preparation Date 7-/6-02 12// r*cy 7-KAz- 

9/00(dt) DDO-021, Rev. 4 



. . Putting Technology To Work 

Sample Preparation Record Sheet 

Pg. I3 of 19 
DDO-02 1, Rev. 4 9/00(dt) 





{DBaielle 
Date: 0131 O L  Operator: 6. Fornwtq RL NO.: &2- ?a29 *%?a32 
SystemNo.: a Background (cpd) Efficiency (percent) 
DiskNo: 2 2 3  

ALPHA/BETA COUNTER SAMPLE HOLDER GUIDE 
. . . Putting Techno/ogy To M r h  

\ 



DBaielle 
System~o.: ’ 2 
File Name: oz-qz33 . D & y  

ALPHABETA COUNTER SAMPLE HOLDER GUIDE 
. . . Putting Technology To Work 

Date: (s l l l b  e Operator: G *  Fhrfiunq RL No.: R o Z -  9233 %LqQ 
Background (cprn) -1 

Disk No: zzz py: 1.aq 
BY: / 



~ B a i e l l e  
Date: g-/s*z Operator: R L. Hofer & (& No.:02-?233&r( 9290 
SystemNo.: 2 Background (cpm) Efficiency (percent) 

ALPHA/BETA COUNTER SAMPLE HOLDER GUIDE 
. . . Puaing Technology To Work 

DiskNo: 229 a: c./d By: I .OP 



Baielle ALPHADBETA COUNTER SAMPLE HOLDER GUIDE 
. . . PVWng Technolow To Work 

Operator: u r n  W' @ NO.: ~ - C 2 9 / &  9 2Vk Date: 5-5-02 
SystemNo.: 2 Backmound (cpm) Efficiency (percent) 

File Name: 0% +924/. a: d j f l  &:  it 
DiskNo: 226 a: &/ut &: 1-09 a: HJ/W &r: 3?.?/ 



4DBaielle ALPHA/BETA COUNTER SAMPLE HOLDER GUIDE 
. . . Pultlng Techno/ogy To Work 

Date: p~/?-C32 Operator: R L. Hofer #f 
SystemNo.: 2 Background (cpm) Efficiency (percent) 

File Name:oa-  93-31le, bllc2 a: &. BY:- 

@L No.:02-?24/* 02- ~ . ~ \ t d  

DiskNo: 239 a: +A &r: J, 07 a: g/pt &r: 42.?7 



VERIFIED TO BE A TRUE 81 n f?RRFWCOW 

. ILg, \-23-.2d. ,'jop, x, sac, 
*Type of Analysis: 

€I Strontium90 

*Sample Disposition: 
Pr Return to Submitter 
0 
0 Archive** 

Dispose (The Lab will not be responsible for disposal of chemicals) 

#PRIORITY (Manager's Approval) 
* 

Received B y  

Disk: 2 h a t  

comments: 1 of 9,- 
Completion Date: 3 h t / o  t 

Y 

CHAIN-OF-CUSTODY RECORD 

The sample(s) named below have been evaluated to procedure TR-OP-001 for transportation in commerce over public roads. Check applicable box below. 
0 The materials ore regulated by DOT. Contact Site Shipping Officer. 
0 The materials are exempted fiom regulation. Sign below and transport materials in accordance with procedure TR-OP-001. 
0 N/A - materials not going on public roadway. 

Evaluator's Signature Date 

Sample Submitted By: Relinquished: 

ReceivedBy: Relinquished: -w 
Received By: e i s p o s d A r c h i v e d :  

# Requires Building Manager's or Health Physics Supervisor's approval for priority samples only. Contact Laboraton Manager prior to submittinn. * Mandatory mmw for acceptance of samples. 
** R e q u h  Laboratory Manager's and Departmtnthilding Manager's approval. 

I 
5 3  Pg. 1- of - 10/01 @T) DDO-027, Rev. 15 



VERIFIED TO BE A TRUE & 

aBaefle RADIOANALYTICAL LABORATORY ANAL 
. . . Puatkr(r TechnorogY To W 

7 1 , b L h  3 m , b 6 , 6 b G I G  0 S, 
* T y p e  of Analysis: 
a GrossAlphaBeta Other (Specify Below) 
6il Gamma Spectrometry 

0 Th0riumlsotope J 

R Strontium90 

*Sample Disposition: 
Return to Submitter 

0 Dispose (The Lab will not be responsible for dt.;posal of chemicals) 
0 Archive** 

#PRIORITY (Manager's Approval) 

Received By: - 102 0745 
- qaa 7 --sa% 

File Name: 

system; A/ 
Disk: 

~ m m e n t s :  ~ 9 .  L-o f .2 . .  
Completion Date: 
D 

CHAIN-OF-CUSTODY RECORD 

The ssmple(s)namd below have been evaluated to procedure "R-OP-001 for transpodation in commerce over public roads. Check applicable box below. 
0 Tht materials arc regulated by DOT. Contact Site Shipping Officer. 
0 The materials are exempted from rcgulation. Sign below and transport makrials in accordance with procedure TR-OP-001. 
0 NIA - materials not going on public roadway. 

Evaluator's Signature Date 

Sample Submitted By: Relinquished: 

Relinquished: Received By: 

Received By: GRETCHEN FARNUNG 4 

# Requires Building Manager's or Health Physics Supervisor's approval for priority samples only. Contact Laboratory Manager prior to submittin% 
Mandatory entries for acceptance of samplcs. 

** Requires Laboratory Manager's and DepartrnentEiuilding Manager's approval. 

DDO-027, Rev. 15 10/01 (DT) 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
19-JUL-2002 08:11:32 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 18JUL02SR02-9227 W.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 18JUL02 * SAMPLE ID: R02 - 9227 
* 

SAMPLE DATE: 18-JUL-2002 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 100 * DETECTOR NUMBER: 003 
ACQ DATE: 18-JUL-2002 12 :42 * AVERAGE EFFICIENCY: 22.75% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 93.61% 
TRACER ID: U232-SEP01 * TRACER FWHM (kev) : 71.44 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.378 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 003 - 1JULO2 * BKG ELAPSED TIME: 60000. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ENERGY CAL DATE: 29-JUN-2002 11:22 * EFF CAL DATE: 29-JUN-2002 11:22 

* 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

U232 5302.5 1143.00 1.00 99.8 6.0573-09 7.471E-10 3.900E-11 

U-234 4761.5 409.00 1.00 99.8 2 -1673-09 3.5453-10 3.900E-11 

U-235 4385.5 9.00 0.00 80.9 5.8833-11 3.9963-11 1.771E-11 

U-238 4184.4 335.00 0.00 100.0 1.7723-09 3.010E-10 1.4333-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Torn Beddick ?& 34g-O.t 
Analyst Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
19-JUL-2002 08:19:27 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * * * * * * * * * * * * * *~* * *~* * * * * * *~* * *+* * * * * * * * * * * * * * * *+* * * * * * * * * * * * * * * * * * * * * * * * * * * *  Spectral File: ND AMs ARCHIVE S : S  18JUL02$R02-9227 PU236.CNF 

BATCH ID: 
SAMPLE DATE: 
SAMPLE TITLE: 
ACQ DATE: 
ELAPSED LIVE T 
TRACER ID: 
LAMBDA VALUE: 
TRACER DPM AT 
SAMPLE MATRIX: 
ENERGY CAL DA'I __ 
BKG FILENAME: 

1 

1 
'IME : 

* 
* 
* 
* 
* 
* 
* 
* 

18JULO2 SAMPLE ID: R02 -9227 
ml ALIQUOT : 4.000E+02 

AVERAGE EFFICIENCY: 19.21% 
RECOVERY: 67.10% 

ROI TYPE: MANUAL SAMPLE DATE: 4.922 * CONFIDENCE FACTOR: 4.65 
WATER * LLD CONSTANT: 2.71 

8-JUL-2002 00: 00 

8-JUL-2002 12 :50 

PU236-FEB02 

DETECTOR NUMBER: 011 

TRACER FWHM (kev) : 39.49 

WELL 100 

60000. 

250. 

EFF CAL DATE: 2-JUL-2002 0 7 : 4 5  * 
* 
* 

'E: 2-JUL-2002 07:45 B 011-29JUNO2 BKG ELAPSED TIME: 60000. - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 
NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 

ml AREA uCi/ ml 2-SIGMA uCi/ 
PU236 5755.0 634.00 0.00 100.0 5.5433-09 7.4433-10 2.3683-11 

PU-238 5487.1 1.00 0.00 99.9 8.7473-12 1.7543-11 2.370E-11 

PU-239 5147.7 0.00 1.00 99.9 O.OOOE+OO O.OOOE+OO 6.4373-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

r3--19-oz 
Date 

Tom Beddick 
Analyst 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
19-JUL-2002 08:13:08 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 18JUL02SR02-9228 ULJ.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 18JULO2 * SAMPLE ID: R02-9228 
* 

SAMPLE DATE: 18-JUL-2002 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 101 * DETECTOR NUMBER: 005 
ACQ DATE: 18-JUL-2002 12 :44 * AVERAGE EFFICIENCY: 18.33% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 89.13% 
TRACER ID: U232-SEP01 * TRACER FWHM (kev) : 39.71 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.378 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 1-JUL-2002 08:38 * EFF CAL DATE: 1-JUL-2002 08:38 

BKG ELAPSED TIME: 60000. B 005 29JUN02 * BKG FILENAME: - - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

U232 5302.5 877.00 4.00 99.8 6.0573-09 7.9423-10 8.2943-11 

U-234 4761.5 44.00 0.00 99.8 3.039E-10 1.OllE-10 1.8723-11 

U-235 4385.5 1.00 0.00 80.9 8.5193-12 1.708E-11 2.309E-11 

U-238 4184.4 46.00 0.00 100.0 3.170E-10 1.036E-10 1.8683-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I A%=- Tom Beddick qj& 
Analyst 

Reviewer I 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
19-JUL-2002 08:20:32 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 18JUL02$R02-9228 PU236.CNF 
*****************'j;***r*********i***+**************************** * 
BATCH ID: 18JUL02 * SAMPLE ID: R02 -9228 

* ALIQUOT : 4.000E+02 ml SAMPLE DATE: 18-JUL-2002 0O:OO * DETECTOR NUMBER: 013 SAMPLE TITLE: WELL 101 
ACQ DATE: 18-JUL-2002 12 :55 * AVERAGE EFFICIENCY: 17.95% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 66.94% 
TRACER ID: PU236-FEB02 TRACER FWHM (kev) : 49.38 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 

* CONFIDENCE FACTOR: 4.65 TRACER DPM AT SAMPLE DATE: 4.922 2.71 SAMPLE MATRIX: 
BKG FILENAME: - - BKG ELAPSED TIME: 60000. B 013 29JUN02 

* 

LLD CONSTANT: WATER * 
EFF CAL DATE: 3-JUL-2002 08:42 * 

* 
* 

ENERGY CAL DATE: 3-JUL-2002 08:42 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uCi/ ml 2-SIGMA uci/ ml 

PU236 5755.0 591.00 1.00 100.0 5.5433-09 7.717E-10 6.8993-11 

PU-238 5487.1 -1.00 1.00 99.9 -9.3833-12 1.8823-11 6.906E-11 

PU-239 5147.7 -1.00 1.00 99.9 -9.3833-12 1.8823-11 6.906E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

-+(?-OZ 
Date 

tom Beddick 
Analyst 

Procedure number RL-CP-012 

Pg. c;, of 2 s  



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPKA SPECTROMETRY REPORT 
19-JUL-2002 08:13:55 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S  18JUL02$R02-9228D UU.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 18JUL02 * SAMPLE ID: R02 -9228D 
SAMPLE DATE: 18-JUL-2002 0 O : O O  * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 101 DUP * DETECTOR NUMBER: 006 
ACQ DATE: 18-JUL-2002 12 :44 AVERAGE EFFICIENCY: 18.87% 
ELAPSED LIVE TIME: 60000. RECOVERY : 80.94% 
TRACER ID: U232-SEP01 * TRACER FWHM (kev) : 41.07 

ROI TYPE: MANUAL LAMBDA VALUE: 
TRACER DPM AT SAMPLE DATE: 5.378 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 1-JUL-2002 08:38 
BKG FILENAME: - - BKG ELAPSED TIME: 60000. B 006 29JUN02 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 

* 
* 

250. * 

EFF CAL DATE: 1-JUL-2002 08:38 * 
* 
* 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

6.0573-09 8.007E-10 5.4363-11 U232 5302.5 820.00 1.00 99.8 

3.102E-10 1.074E-10 5.4363-11 U-234 4761.5 42.00 1.00 99.8 

3.159E-11 6.706E-11 

3.907E-10 1.208E-10 1.9983-11 

U-235 4385.5 1.00 1.00 80.9 9.112E-12 

U-238 4184.4 53.00 0.00 100.0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3- - 17-0- 
Da t'e 

TomBeddick 
Analyst 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
19-JUL-2002 08:21:06 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 18JUL02SR02-9228D PU236.CNF 
*****************T***~*******T********************************  

BATCH ID: 18JULO2 * SAMPLE ID: R02 - 922 8D 
SAMPLE DATE: 18-JUL-2002 0O:OO * ALIQUOT: 4.000E+02 ml 
SAMPLE TITLE: WELL 101 DUP * DETECTOR NUMBER: 014 
ACQ DATE: 18-JUL-2002 12 :55 * AVERAGE EFFICIENCY: 18.05% 

60000. * RECOVERY: 64.99% ELAPSED LIVE TIME: 
TRACER ID: PU2 3 6 - FEB02 * TRACER FWHM (kev) : 64.78 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.922 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 

ENERGY CAL DATE: 3-JUL-2002 08:42 * EFF CAL DATE: 3-JUL-2002 08:42 
B 014 29JUN02 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACT IVI TY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

PU236 5755.0 577.00 0.00 100.0 5.5433-09 7.745E-10 2.602E-11 

PU-238 5487.1 4.00 0.00 99.9 3.8443-11 3.8873-11 2.604E-11 

PU-239 5147.7 0 . 0 0  1.00 99.9 O.OOOE+OO O.OOOE+OO 7,073E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick 
Analyst 

3 -r?-oz 
Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
19-JUL-2002 08:12:20 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 18JUL02$R02-9229 W.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BATCH ID: 18JUL02 * SAMPLE ID: R02-9229 

* 

SAMPLE DATE: 18-JUL-2002 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 103 * DETECTOR NUMBER: 004 
ACQ DATE: 18-JUL-2002 12 :43 * AVERAGE EFFICIENCY: 22.90% 
ELAPSED LIVE TIME: 60001. * RECOVERY: 93.65% 
TRACER ID: U232-SEP01 * TRACER FWHM (kev) : 70.72 

TRACER DPM AT SAMPLE DATE: 5.378 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

LAMBDA VALUE: 250. * ROI TYPE: MANUAL 

ENERGY CAL DATE: 29-JUN-2002 11:22 * EFF CAL DATE: 29-JUN-2002 11:22 
60002. BKG ELAPSED TIME: B 004 1JUL02 * BKG FILENAME: - - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

U232 5302.5 1151.00 8.00 99.8 6.0573-09 7.5973-10 8.3473-11 

U-234 4761.5 165.00 2.00 99.8 8.6823-10 1.7963-10 4.8863-11 

7.00 0.00 80.9 4.5443-11 3.4883-11 1.7593-11 U-235 4385.5 

7.089E-10 1.5463-10 1.4233-11 U-238 4184.4 135.00 0.00 100.0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3 -14-6 20 
Date 

Beddick 
Analyst 

Procedure number RL-CP-012 

Pg. 2 of ,i 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
19-JUL-2002 08:20:02 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 18JUL02$R02-9229 PU236.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BATCH ID: 18JUL02 * SAMPLE ID: R02 - 9229 

* 
SAMPLE DATE: 18-JUL-2002 0 O : O O  * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 103 * DETECTOR NUMBER: 012 
ACQ DATE: 18-JUL-2002 12 : 51 * AVERAGE EFFICIENCY: 18.48% 

60000. * RECOVERY: 70.63% ELAPSED LIVE TIME: 
PU2 3 6 - FEB02 * TRACER FWHM (kev) : 73.01 

LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER ID: 
TRACER DPM AT SAMPLE DATE: 4.922 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 2-JUL-2002 07:45 * EFF CAL DATE: 2-JUL-2002 07:45 

B 012-29JUNO2 * BKG ELAPSED TIME: 60000. * BKG FILENAME: - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

PU236 5755.0 642.00 1.00 100.0 5.543E-09 7.5353-10 6.351E-11 

PU-238 5487.1 -1.00 6.00 99.9 -8.6383-12 5.7313-11 1.218E-10 

PU-239 5147.7 1.00 0.00 99.9 8.6383-12 1.7323-11 2.341E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick 3- -14-dt  
Analyst Date 

%+- 
Reviewer 

Procedure number RL-CP-012 

Pg. of -ri 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
24 - JUL-2 002 07 : 55 : 11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 23JUL02$R02-9230 UU.CNF 
*****************T***r********r****r*****************r***************************** 

BATCH ID: 23JULO2 * 
SAMPLE DATE: 23-JUL-2002 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL llOR * DETECTOR NUMBER: 005 
ACQ DATE: 23-JUL-2002 10:06 * AVERAGE EFFICIENCY: 18.33% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 99.00% 
TRACER ID: U232-SEP01 * TRACER FWHM (kev) : 92.09 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.378 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 1-JUL-2002 08~38 * 
BKG FILENAME: B - 005 - 29JUN02 * BKG ELAPSED TIME: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 
SAMPLE ID: R02 - 92 3 0 

EFF CAL DATE: 1-JUL-2002 08:38 
60000. * 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uci/ ml 2-SIGMA uCi/ m l  

U232 5302.5 974.00 4.00 99.8 6.0563-09 7.8333-10 7.4673-11 

U-234 4761.5 258.00 0.00 9 9 . 8  1.6043-09 2.9943-10 1.6853-11 

U-235 4385.5 15.00 0.00 80.9 1.150E-10 6.153E-11 2.079E-11 

U-238 4184.4 198.00 0.00 100.0 1.2293-09 2.4433-10 1.6823-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* **  Tracer FWHM > 80.0 Kev * * *  

Tom Beddick L 21 / -OZ,  
Date Analyst 

a l 2 z l o - L  
GRETCHEN FARNUNG 

Reviewer I '  Date 

Procedure number RL-CP-012 

Pg. (( of 



! 

BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
21-AUG-2002 09: 03 : 57 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 20AUG02$9230 PU236.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4. 

* SAMPLE ID: 9230 BATCH ID: 20AUG02 ml SAMPLE DATE: 20-AUG-2002 0O:OO * ALIQUOT : 4.000E+02 
SAMPLE TITLE: WELL llOR DETECTOR NUMBER: 007 
ACQ DATE: 20-AUG-2002 14: 54 AVERAGE EFFICIENCY: 18.28% 
ELAPSED LIVE TIME: 60000. RECOVERY: 72.08% 

TRACER FWHM (kev) : 60.48 
250. * CONFIDENCE FACTOR: 4.65 

LAMBDA VALUE: 
TRACER DPM AT SAMPLE DATE: 4.816 WATER * LLD CONSTANT: 2.71 SAMPLE MATRIX: 
BKG FILENAME: - - BKG ELAPSED TIME: 60000. 

* 
* 
* 
* PU236-FEB02 

ROI TYPE: MANUAL TRACER ID: * 

EFF CAL DATE: 1-AUG-2002 14~23 * 
* 
* 

ENERGY CAL DATE: 19-AUG-2002 10:38 
B 007 5AUG02 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

ACTIVITY TPU/ERROR MDC BKG %ABN NUCLIDE ENERGY NET uci/ ml 2-SIGMA uci /  ml 
AREA 

PU236 5755.0 634.00 1.00 100.0 5.4233-09 7.2873-10 6.291E-11 

PU-238 5487.1 5.00 0.00 99.9 4.2783-11 3.8743-11 2.319E-11 

PU-239 5147.7 2.00 0.00 99.9 1.711E-11 2.4323-11 2.319E-11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8 -  Z f - o z  
Date 

fomBeddick % 
Analyst 

GRETCHEN FARNUNG 
I 53 /* L / 3  L 

Reviewer Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
24-JUL-2002 07:55:57 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 23JUL02SR02-9231 UU.CNF 
* * * * * * * * * * * * * * * * * ~ * * * j * * * * * * * * ~ * * * ~ * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

SAMPLE ID: R02 - 923 1 BATCH ID: 
SAMPLE DATE: 23-JUL-2002 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 116R * DETECTOR NUMBER: 006 
ACQ DATE: 23-JUL-2002 10:08 * AVERAGE EFFICIENCY: 18.87% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 94.48% 
TRACER ID: U232-SEP01 * TRACER FWHM (kev) : 82.39 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.378 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 
23JULO2 * 

EFF CAL DATE: 1-JUL-2002 08:38 * ENERGY CAL DATE: 1-JUL-2002 08:38 
B 006-29JUN02 * BKG ELAPSED TIME: 60000. BKG FILENAME: - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

5302.5 957.00 1.00 99.8 6.0563-09 7.8433-10 4.6573-11 U232 

U-234 4761.5 306.00 1.00 99.8 1.9363-09 3.4923-10 4 -6573-11 

U-235 4385.5 14.00 1.00 80.9 1.093E-10 6.4273-11 5.7453-11 

U-238 4184.4 253.00 0.00 100.0 1.5983-09 2.9963-10 1.711E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * *  * * *  Tracer FWHM > 80.0 Kev 

7omBeddick 3 - 2 f - 6 2  
Analyst Date 

GRETCHEN FARNUNG AF 3 2 t o G  
Reviewer Date 
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I 

BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
21-AUG-2002 09:04:30 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 20AUG02$9231 PU236.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 2 OAUG02 * SAMPLE ID: 9231 
SAMPLE DATE: 20-AUG-2002 0 O : O O  * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 116R * DETECTOR NUMBER: 008 
ACQ DATE: 20-AUG-2002 14 : 55 * AVERAGE EFFICIENCY: 17.78% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 66.84% 
TRACER ID: PU236-FEB02 * TRACER FWHM (kev) : 54.99 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.816 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 

ENERGY CAL DATE: 19-AUG-2002 10:38 * EFF CAL DATE: 1-AUG-2002 16:45 
B 008 31JULO2 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

PU236 5755.0 572.00 2.00 100.0 5.4233-09 7.5293-10 8.7983-11 

PU-238 5487.1 4.00 7.00 99.9 3 -7943-11 8.067E-11 1.4243-10 

PU-239 5147.7 2.00 0.00 99.9 1.8973-11 2 -6973-11 2.570E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8- ~ ( - 0 %  
Date 

Tom Beddick % 
Analyst 

GRETCHEN FARNUNG qw 811LzI- 
Reviewer 1 Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
24-JUL-2002 07:56:34 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S : S  23JUL02SR02-9232 UU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BATCH ID: 23JUL02 * SAMPLE ID: R02 - 92 3 2 

* 

SAMPLE DATE: 23-JUL-2002 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 118 * DETECTOR NUMBER: 007 
ACQ DATE: 23-JUL-2002 10:09 * AVERAGE EFFICIENCY: 18.23% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 100.96% 
TRACER ID: U232-SEP01 * TRACER FWHM (kev) : 62.19 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.378 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 1-JUL-2002 15:14 * EFF CAL DATE: 1-JUL-2002 15:14 

* BKG ELAPSED TIME: 60000. B 007 29JUN02 BKG FILENAME: - - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uci / rnl 2-SIGMA uci/ ml 

4.511E-11 U232 5302.5 988.00 1.00 99.8 6.0563-09 7.608E-10 

U-234 4761.5 327.00 0.00 99.8 2.004E-09 3.4563-10 1.661E-11 

U-235 4385.5 12.00 0.00 80.9 9.073E-11 5.3743-11 2.049E-11 

U-238 4184.4 286.00 0.00 100.0 1.749E-09 3.105E-10 1.6583-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TomBeddick 7-  2 q - o z  
Analyst Date 

6RETCHEN FARNUNG ~ . j l ) ~  f / L L  C L  
Reviewer I Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
21-AUG-2002 09:05:02 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * * * * * * * * * * * * * * ~ * * * ~ * * * * * * * T * * * T * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
Spectral File: ND AMs ARCHIVE S:S 20AUG02$9232 PU236.CNF 

* 
2 OAUG02 * SAMPLE ID: 9232 

4.000E+02 ml ALIQUOT : 
WELL 118 

AVERAGE EFFICIENCY: 18.57% 
RECOVERY: 69.28% ELAPSED LIVE TIME: 60000. 
TRACER FWHM (kev) : 57.29 
ROI TYPE: MANUAL 250. * CONFIDENCE FACTOR: 4.65 

LAMBDA VALUE: 
TRACER DPM AT SAMPLE DATE: 4.816 WATER * LLD CONSTANT: 2.71 SAMPLE MATRIX: 
BKG FILENAME: - - BKG ELAPSED TIME: 60000. 

* 
* 

BATCH ID: 
SAMPLE DATE: 20-AUG-2002 0O:OO 

20-AUG-2002 14:56 

PU236-FEB02 

DETECTOR NUMBER: 009 SAMPLE TITLE: * 
ACQ DATE: * 
TRACER ID: * * 

EFF CAL DATE: 2-AUG-2002 08:19 * 
* 
* 

ENERGY CAL DATE: 19-AUG-2002 11:48 
B 009 31JULO2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

ACTIVITY TPU/ERROR MDC 
ml 

BKG %ABN 
ml 2-SIGMA uci/ 

NET 
AREA uci/ 

NUCLIDE ENERGY 

PU236 5755.0 619.00 1.00 100.0 5.4233-09 7.4893-10 6.4443-11 

PU-238 5487.1 0.00 2.00 99.9 O.OOOE+OO O.OOOE+OO 8.138E-11 

PU-239 5147.7 -2.00 2.00 99.9 -1.7533-11 2.4923-11 8.138E-11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

'IbmBeddick % 
Analyst 

8-w-sz  
Date 

GRETCHEN FARNUNG . 9 / * % l o r  
Reviewer F Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
21-AUG-2002 09:05:34 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 20AUG02$9232D PU236.CNF 
................................................................. 

BATCH ID: 20AUG02 * SAMPLE ID: 9232D 
SAMPLE DATE: 20-AUG-2002 0O:OO * ALIQUOT: 4.000E+02 ml 
SAMPLE TITLE: WELL 118 DUP * DETECTOR NUMBER: 010 
ACQ DATE: 20-AUG-2002 14:57 * AVERAGE EFFICIENCY: 18.02% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 75.66% 
TRACER ID: PU23 6 - FEB02 * TRACER FWHM (kev) : 70.77 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.816 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME : B - 010 - 31JULO2 * BKG ELAPSED TIME: 60000. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 

ENERGY CAL DATE: 19-AUG-2002 11:48 * EFF CAL DATE: 2-AUG-2002 08:19 

* 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uci/ ml 2-SIGMA uci/ ml 

PU236 5755.0 656.00 3.00 100.0 5.4233-09 7.4253-10 8.893E-11 

PU-238 5487.1 5.00 10.00 99.9 4.135E-11 8.2923-11 1.440E-10 

PU-239 5147.7 -1.00 1.00 99.9 -8.2703-12 1.65831-11 6.086E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

p & [ - O Z  
Date 

7bm Beddick d 
Analyst 

GRETCHEN FARNUNG z t o c  

Reviewer Date ' 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
24-JUL-2002 07:57:15 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * * * * * * * * * * * * * * ' * * * * T + * * * * * * P * * * * ' * * * * * * * * * * * * * * * * * T + * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
Spectral File: ND AMs ARCHIVE S:S 23JUL02SR02-9233 W.CNF 

BATCH ID: 
SAMPLE DATE: 
SAMPLE TITLE: 
ACQ DATE: 
ELAPSED LIVE T 
TRACER ID: 
LAMBDA VALUE: 
TRACER DPM AT 
SAMPLE MATRIX: 
ENERGY CAL DAT 
BKG FILENAME: 

2 3 JULO 2 

WELL 150 

IME : 60000. 

250. 
SAMPLE DATE: 5.378 

WATER 

B - 008-29JuN02 

23-JUL-2002 0 O : O O  

23-JUL-2002 1O:lO 

U232-SEP01 

'E: 1-JUL-2002 08~38 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

SAMPLE ID: R02-9233 
ml ALIQUOT : 4.000E+02 

DETECTOR NUMBER : 008 
AVERAGE EFFICIENCY: 17.94% 
RECOVERY: 95.25% 
TRACER FWHM (kev) : 89.60 
ROI TYPE: MANUAL 
CONFIDENCE FACTOR: 4.65 
LLD CONSTANT: 2.71 

BKG ELAPSED TIME: 60000. 
EFF CAL DATE: 1-JUL-2002 08:38 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

ACTIVITY TPU/ERROR MDC 
ml 

BKG %ABN 
uci/ 

NET 
AREA uci/ ml 2-SIGMA 

NUCLIDE ENERGY 

U232 5302.5 917.00 0.00 99.8 6.0563-09 7.801E-10 1.790E-11 

U-234 4761.5 106.00 0.00 99.8 7.000E-10 1.6653-10 1.790E-11 

U-235 4385.5 4.00 0.00 80.9 3.2593-11 3 -2893-11 2.208E-11 

U-238 4184.4 108.00 1.00 100.0 7.118E-10 1.6933-10 4.851E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3 - 2 y - b L  
Date 

TomBeddick % 
Analyst 

GRETCHEN FARNUNG 
CiM 8 12 2 /cL Reviewer Date 

Procedure number RL-CP-012 

Pg. -rc l a  of is 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
24-JUL-2002 08:02:05 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 23JUL02SR02-9233 PU236.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 23JUL02 * SAMPLE ID: R02-9233 
SAMPLE DATE: 23-JUL-2002 0O:OO 4.000E+02 ml ALIQUOT: 
SAMPLE TITLE: WELL 150 * DETECTOR NUMBER: 014 
ACQ DATE: 23-JUL-2002 10:16 AVERAGE EFFICIENCY: 18.05% 
ELAPSED LIVE TIME: 60000. RECOVERY : 34.12% 
TRACER ID: PU236-FEB02 TRACER FWHM (kev) : 56.00 

ROI TYPE: MANUAL LAMBDA VALUE: 
TRACER DPM AT SAMPLE DATE: 4.906 * CONFIDENCE FACTOR: 4.65 

* LLD CONSTANT: 2.71 SAMPLE MATRIX: WATER 
ENERGY CAL DATE: 3-JUL-2002 08:42 
BKG FILENAME: - - BKG ELAPSED TIME: 60000. B 014 29JUN02 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 
* 
* 
* 
* 

250. * 

EFF CAL DATE: 3-JUL-2002 08:42 * 
* 
* 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACT I VI TY TPU/ERROR MDC 
AREA uci/ ml 2-SIGMA uCi/ ml 

PU236 5755.0 302.00 0.00 100.0 5.5253-09 8.880E-10 4.9553-11 

PU-238 5487.1 0.00 0.00 99.9 0.000E+00 0.000E+00 4.960E-11 

PU-239 5147.7 -1.00 1.00 99.9 -1.830E-11 3.6733-11 1.3473-10 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

+21 / -oz  
Date 

tom Beddick 9 
Analyst 

GRETCHEN FARNUHG ?J)c 3 /a2/0'L 
I Date ' Reviewer 

Procedure number RL-CP-012 

Pg. If of s i  



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
24-JUL-2002 07:57:48 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 23JUL02SR02-9234 W.CNF 
*****************T***T*******~*********************************  

SAMPLE DATE: 23-JUL-2002 0 O : O O  * ALIQUOT: 4.000E+02 ml 
BATCH ID: 

SAMPLE TITLE: WELL 150 REP * DETECTOR NUMBER: 009 
ACQ DATE: 23-JUL-2002 1O:ll * AVERAGE EFFICIENCY: 18.45% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 92.33% 
TRACER ID: U232-SEP01 * TRACER FWHM (kev) : 73.22 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.378 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 
23JUL02 * SAMPLE ID: R02 -9234 

ENERGY CAL DATE: 2-JUL-2002 07:45 * EFF CAL DATE: 2-JUL-2002 07:45 
B 0 0 9  29JUN02 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2 -SIGMA uCi/ ml 

U232 5302.5 914.00 2.00 99.8 6.0563-09 7.8933-10 6.153E-11 

U-234 4761.5 110.00 1.00 99.8 7.2883-10 1.7343-10 4.8763-11 

U-235 4385.5 8.00 0.00 80.9 6.5393-11 4.713E-11 2.215E-11 

9.125E-10 2.OllE-10 1.7923-11 U-238 4184.4 138.00 0.00 100.0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick 79L 
Analyst 

CRETCHEN FARNUNG qw 8 / L t b L  
1 -  Date Reviewer 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
24-JUL-2002 08:02:39 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 23JUL02SR02-9234 PU236.CNF 
* * * * * * * * * * * * * * * * * ~ * * * T * * * * * * * * * ~ * * * ~ * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

BATCH ID: 23JULO2 * SAMPLE ID: R02-9234 
* 

SAMPLE DATE: 23-JUL-2002 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 150 REP * DETECTOR NUMBER: 015 
ACQ DATE: 23-JUL-2002 10:16 * AVERAGE EFFICIENCY: 17.71% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 30.75% 
TRACER ID: PU23 6 - FEB02 * TRACER FWHM (kev) : 46.38 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.906 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 015 - 29JUN02 * BKG ELAPSED TIME: 60000. 
ENERGY CAL DATE: 3-JUL-2002 08:42 * EFF CAL DATE: 3-JUL-2002 08:42 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uCi/ ml 2-SIGMA u C i /  ml 

PU236 5755.0 267.00 0.00 100.0 5.5253-09 9.029E-10 5.605E-11 

PU-238 5487.1 2.00 0.00 99.9 4.140E-11 5.8973-11 5.610E-11 

PU-239 5147.7 -1.00 1.00 99.9 -2.070E-11 4.155E-11 1.5243-10 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3-w-67- 
Date 

tom Beddick % 
Analyst 

% / a t l o t  
GRETCHEN FARNUNG 

I Rev1 ewer Date 

Procedure number RL-CP-012 



5 a 

BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
24-JUL-2002 07:58:24 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 23JUL02SR02-9235 ULJ.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SAMPLE ID: R02-9235 BATCH ID: 23JUL02 * 
SAMPLE DATE: 23-JUL-2002 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 150 BLK * DETECTOR NUMBER: 010 
ACQ DATE: 23-JUL-2002 10:12 * AVERAGE EFFICIENCY: 17.99% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 91.87% 
TRACER ID: U232-SEP01 * TRACER FWHM (kev) : 52.88 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.378 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 2-JUL-2002 07:45 * EFF CAL DATE: 2-JUL-2002 07:45 
BKG FILENAME: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 

60000. B 010 29JUN02 * BKG ELAPSED TIME: - - * 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

U232 5302.5 887.00 2.00 99.8 6.0563-09 7.9243-10 6.340E-11 

U-234 4761.5 3.00 0.00 99.8 2.048E-11 2.3823-11 1.850E-11 

U-235 4385.5 0.00 0.00 80.9 O.OOOE+OO O.OOOE+OO 2.2823-11 

U-238 4184.4 1.00 0.00 100.0 6.8143-12 1.3663-11 1.8463-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3- ZQ-OZ 
Date 

Tom Beddick 78 
Analyst 

alrz I* L GRETCHEN FARNUNG 
Reviewer Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
24-JUL-2002 08:03:20 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 23JUL02$R02-9235 PU236.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 23JUL02 * SAMPLE ID: R02 - 923 5 
SAMPLE DATE: 23-JUL-2002 00: 00 * ALIQUOT: 4.000E+02 ml 
SAMPLE TITLE: WELL 150 BLK * DETECTOR NUMBER: 016 
ACQ DATE: 23-JUL-2002 10:17 * AVERAGE EFFICIENCY: 17.85% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 37.36% 
TRACER ID: PU236-FEB02 * TRACER FWHM (kev) : 54.27 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.906 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 016 - 29JUN02 * BKG ELAPSED TIME: 60000. 

* 

ENERGY CAL DATE: 3-JUL-2002 08:42 * EFF CAL DATE: 3-JUL-2002 08:42 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACT I VI TY TPU/ ERROR MDC 
AREA uci/ ml 2-SIGMA uCi/ ml 

PU236 5755.0 327.00 2.00 100.0 5.5253-09 8.6683-10 1.5683-10 

PU-238 5487.1 1.00 3.00 99.9 1.690E-11 8.9493-11 1.819E-10 

4.581E-11 PU-239 5147.7 1.00 0.00 99.9 1.690E-11 3.3923-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick fl 3 - ZV-6 Z 
Analyst Date 

GRETCHEN FARNUNG 
G W  8 ( Z Z f o t  

Date Reviewer 

Procedure number RL-CP-012 
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BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
29-JUL-2002 10:03:13 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 26JUL02SR02-9236 W.CNF 
*****************T***~*******~******************************** 

BATCH ID: 26JUL02 * SAMPLE ID: R02-9236 
SAMPLE DATE: 26-JUL-2002 00: 00 * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 155 * DETECTOR NUMBER: 005 
ACQ DATE: 26-JUL-2002 10:48 * AVERAGE EFFICIENCY: 18.33% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 91.89% 
TRACER ID: U232-SEP01 * TRACER FWHM (kev) : 41.61 

TRACER DPM AT SAMPLE DATE: 5.377 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 005 - 29JUN02 * BKG ELAPSED TIME: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 

LAMBDA VALUE: 250. * ROI TYPE: MANUAL 

ENERGY CAL DATE: 1-JUL-2002 08:38 * EFF CAL DATE: 1-JUL-2002 08:38 
60000. * 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uci/ ml 

U232 5302.5 904.00 4.00 99.8 6.0553-09 7.908E-10 8.045E-11 

U-234 4761.5 256.00 0.00 99.8 1.7153-09 3.220E-10 1.815E-11 

9.00 0.00 80.9 7.4373-11 5.066E-11 2.2393-11 U-235 4385.5 

1.7713-09 3.302E-10 1.812E-11 U-238 4184.4 265.00 0.00 100.0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

7 - 2?-0& 
Date 

Tom Beddick 
Analyst 

GRETCHEN FARNUNG 
I 53 I r t t o z  

Reviewer Date 

Procedure number RL-CP-012 
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BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
29-JUL-2002 10 : 09 : 33 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 26JUL02$R02-9236 PU236.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 
SAMPLE DATE: 26-JUL-2002 0O:OO * ALIQUOT: 4.000E+02 ml 
SAMPLE TITLE: WELL 155 * DETECTOR NUMBER: 011 

19 -21% ACQ DATE: 26-JUL-2002 10:58 * AVERAGE EFFICIENCY: 
ELAPSED LIVE TIME: 60000. * RECOVERY: 36.92% 
TRACER ID: PU236-FEB02 * TRACER FWHM (kev) : 48.55 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.896 * CONFIDENCE FACTOR: 4.65 

WATER * LLD CONSTANT: 2.71 SAMPLE MATRIX: 

* 
R02 - 9236 SAMPLE ID: 26JULO2 * 

EFF CAL DATE: 2-JUL-2002 07:45 * ENERGY CAL DATE: 2-JUL-2002 07:45 
B 011 29JUN02 * BKG ELAPSED TIME: 60000. * BKG FILENAME: - - 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uci/ ml 2-SIGMA uCi/ ml 

PU236 5755.0 347.00 0.00 100.0 5.5143-09 8.407E-10 4.304E-11 

PU-238 5487.1 2.00 0.00 99.9 3.179E-11 4.5243-11 4.308E-11 

PU-239 5147.7 1.00 1.00 99.9 1.590E-11 5.513E-11 1.170E-10 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

k %  
Analyst 

3- z g - a z  
Date 

GRETCHEN FARNUNG 
'8 I Z Z l O ' L  

Reviewer Date 

Procedure number RL-CP-012 



I 

BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
29-JUL-2002 10:04:35 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 26JUL02SR02-9237 W.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 
BATCH ID: 26JUL02 * SAMPLE ID: R02 - 92 3 7 

4.000E+02 ml SAMPLE DATE: 26-JUL-2002 0O:OO * ALIQUOT : 
SAMPLE TITLE: WELL 168 * 
ACQ DATE: 26-JUL-2002 10:52 * AVERAGE EFFICIENCY: 
ELAPSED LIVE TIME: 60000. * RECOVERY: 

TRACER FWHM (kev) : 71.24 TRACER ID: U2 3 2 - SEPO 1 * 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 

CONFIDENCE FACTOR: 4.65 TRACER DPM AT SAMPLE DATE: 5.377 * 
2.71 SAMPLE MATRIX: WATER * LLD CONSTANT: 

ENERGY CAL DATE: 1-JUL-2002 08:38 * EFF CAL DATE: 1-JUL-2002 08:38 
60000. BKG FILENAME: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DETECTOR NUMBER: 006 
18.87% 
87.97% 

B 006 29JUN02 * BKG ELAPSED TIME: - - * 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACT I VI TY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

6.0553-09 7.915E-10 5.002E-11 U232 5302.5 891.00 1.00 99.8 

2.2153-09 3.9643-10 5.002E-11 U-234 4761.5 326.00 1.00 99.8 

U-235 4385.5 15.00 1.00 80.9 1.2583-10 7.135E-11 6.170E-11 

U-238 4184.4 340.00 0.00 100.0 2.3063-09 4.0893-10 1.8383-11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

fomBeddick 
Analyst 

3-27-02 
Date 

s 1 - / O L  
QRETCHEN FARNUNG 

Reviewer I Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
29-JUL-2002 1O:lO:ll 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 26JUL02$R02-9237 PU236.CNF 
* * * * * * * * * * * * * * * * * T * * * ~ * * * * * * * T * * * T * * * * * * * * * * * * * * * * T * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

BATCH ID: 26JUL02 * SAMPLE ID: R02 - 9237 
SAMPLE DATE: 26-JUL-2002 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 168 * DETECTOR NUMBER: 012 

26-JUL-2002 10:59 * AVERAGE EFFICIENCY: 18.48% ACQ DATE: 
ELAPSED LIVE TIME: 60000. * RECOVERY: 37.05% 
TRACER ID: PU236-FEB02 * TRACER FWHM (kev) : 75.52 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.896 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 

ENERGY CAL DATE: 2-JUL-2002 07~45 * EFF CAL DATE: 2-JUL-2002 07:45 
B 012 29JUN02 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uci/ ml 

PU236 5755.0 335.00 1.00 100.0 5.5143-09 8.5853-10 1.211E-10 

PU-238 5487.1 -1.00 6.00 99.9 -1.6473-11 1.093E-10 2.3223-10 

PU-239 5147.7 1.00 0.00 99.9 1.6473-11 3.304E-11 4 -4623-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

7 -29-OZ 
Date 

TomBeddick ‘I% 
Analyst 

GRETCHEN FARNUNG 
g t Z 2 . b  

Rev1 ewer Date 

Procedure number RL-CP-012 
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BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
29-JUL-2002 10:05:34 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 26JUL02$R02-9238 UU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BATCH ID: 26JUL02 * SAMPLE ID: R02 - 923 8 
SAMPLE DATE: 26-JUL-2002 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 172 * DETECTOR NUMBER: 007 
ACQ DATE: 26-JUL-2002 10:52 * AVERAGE EFFICIENCY: 18.23% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 86.46% 
TRACER ID: U232-SEP01 * TRACER FWHM (kev) : 48.82 

TRACER DPM AT SAMPLE DATE: 5.377 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 007 - 29JUN02 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 

LAMBDA VALUE: 250. * ROI TYPE: MANUAL 

ENERGY CAL DATE: 1-JUL-2002 15:14 * EFF CAL DATE: 1-JUL-2002 15:14 
* BKG ELAPSED TIME: 60000. * 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uci / ml 2-SIGMA uCi/ ml 

U232 5302.5 846.00 1.00 99.8 6.0553-09 7.770E-10 5.2683-11 

U-234 4761.5 590.00 0.00  99.8 4.2233-09 6.6733-10 1.940E-11 

U-235 4385.5 22.00 0.00 80.9 1.9433-10 8.6873-11 2.3933-11 

U-238 4184.4 558.00 0.00 100.0 3.9863-09 6.3473-10 1.9363-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

-+Z?-OZ 
Date 

Tom Beddick % 
Analyst 

GRETCHEN FARNUNG 
cue 35 I zzlo L 

Reviewer Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
29-JUL-2002 10:11:51 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 26JUL02SR02-9238 PU236.CNF 
*****************T***5**+*******~***~****************~**************************** 

BATCH ID: 26JUL02 * SAMPLE ID: R02-9238 
SAMPLE DATE: 26-JUL-2002 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 172 * DETECTOR NUMBER: 013 
ACQ DATE: 26-JUL-2002 10:59 AVERAGE EFFICIENCY: 17.95% 
ELAPSED LIVE TIME: 60000. RECOVERY: 36.66% 
TRACER ID: PU236-FEB02 TRACER FWHM (kev) : 61.89 

ROI TYPE: MANUAL LAMBDA VALUE: 
TRACER DPM AT SAMPLE DATE: 4.896 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 3-JUL-2002 08:42 
BKG FILENAME: - - BKG ELAPSED TIME: 60000. B 013 29JUN02 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 

* 
* 
* 

250. * 

EFF CAL DATE: 3-JUL-2002 08:42 * 
* 
* 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uci/ ml 2-SIGMA uci/ ml 

8.7343-10 1.260E-10 PU236 5755.0 322.00 1.00 100.0 5.514E- 09 

PU-238 5487.1 2.00 1.00 99.9 3.4263-11 6.8763-11 1.261E-10 

PU-239 5147.7 -1.00 1.00 99.9 -1.713E-11 3.4383-11 1.261E-10 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

GRETCHEN FARNUWG /pic 3 /z+L 
Reviewer Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
29-JUL-2002 10:06:32 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 26JUL02$R02-9239 W.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 26JUL02 * SAMPLE ID: R02 - 923 9 
SAMPLE DATE: 26-JUL-2002 0 O : O O  * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 206 * DETECTOR NUMBER: 008 

26-JUL-2002 10:54 * AVERAGE EFFICIENCY: 17.94% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 92.35% 
ACQ DATE: 

TRACER ID: U232-SEP01 * TRACER FWHM (kev) : 72.70 

TRACER DPM AT SAMPLE DATE: 5.377 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 008  - 29JUN02 * BKG ELAPSED TIME: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 

LAMBDA VALUE: 250. * ROI TYPE: MANUAL 

ENERGY CAL DATE: 1-JUL-2002 08:38 * EFF CAL DATE: 1-JUL-2002 08:38 
60000. * 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uci / ml 2-SIGMA uCi/ ml 

U232 5302.5 889.00 0.00 99.8 6.0553-09 7.8333-10 1.8463-11 

U-234 4761.5 277.00 0 . 0 0  99.8 1.8873-09 3.4483-10 1.8463-11 

U-235 4385.5 5.00 0.00 80.9 4.201E-11 3.802E-11 2.2773-11 

U-238 4184.4 124.00 1.00 100.0 8.4293-10 1.917E-10 5.003E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

?- Z?-OZ 
Date 

tom Beddick % 
Analyst 

CRETCHEN FARNUNG 
q.w 

Reviewer 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
29-JUL-2002 10 : 12 : 22 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 26JUL02SR02-9239 PU236.CNF 
*****************T***T********T***T*****************T****************************  

BATCH ID: 26JUL02 * SAMPLE ID: R02 - 9239 
* 

SAMPLE DATE: 26-JUL-2002 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 206 * DETECTOR NUMBER: 014 
ACQ DATE: 26-JUL-2002 11:OO * AVERAGE EFFICIENCY: 18.05% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 38.95% 
TRACER ID: PU236-FEB02 * TRACER FWHM (kev) : 32.65 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.896 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 014-29JUNO2 * BKG ELAPSED TIME: 60000. 
ENERGY CAL DATE: 3-JUL-2002 08:42 * EFF CAL DATE: 3-JUL-2002 08:42 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

PU236 5755.0 344.00 0.00 100.0 5.514E-09 8.581E-10 4.3413-11 

PU-238 5487.1 2.00 0 . 0 0  99.9 3.207E-11 4.5663-11 4.3463-11 

PU-239 5147.7 -1.00 1.00 99.9 -1.604E-11 3.2183-11 1.180E-10 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

'3 - 2 4 - O - Z  
Date 

GRETCHENFARNUNG q - 
I rw g 2 2  O t  

Date Reviewer 

Procedure number RL-CP-012 

Pg. 3' of .s- 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
29-JUL-2002 10:07:14 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 26JUL02$R02-9240 W.CNF 
* * * * * * * * * * * * * * * * * i * * * 7 * * * * * * * * * ~ * * * ~ * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

BATCH ID: 26JULO2 * SAMPLE ID: R02 -9240 
SAMPLE DATE: 26-JUL-2002 0O:OO * ALIQUOT : 4.000E+02 ml 

DETECTOR NUMBER: 009 SAMPLE TITLE: WELL 300 * 
AVERAGE EFFICIENCY: 18.45% ACQ DATE: 26-JUL-2002 10:54 * 

ELAPSED LIVE TIME: 60000. RECOVERY: 96.38% 
TRACER ID: U232-SEP01 * TRACER FWHM (kev) : 43.76 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.377 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 2-JUL-2002 07:45 * EFF CAL DATE: 2-JUL-2002 07:45 
BKG FILENAME: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 

* 

BKG ELAPSED TIME: 60000. B 009 29JUN02 * - - * 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

U232 5302.5 954.00 2.00 99.8 6.0553-09 7.8493-10 5.8943-11 

U-234 4761.5 53.00 1.00 99.8 3.3643-10 1.052E-10 4.6723-11 

U-235 4385.5 0.00 0.00 80.9 0.000E+00 O.OOOE+OO 2.122E-11 

U-238 4184.4 26.00 0.00 100.0 1.6473-10 6.8553-11 1.717E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TomBeddick % 7 - 2 Y - d Z  
Analyst Date 

GRETCHEN FARNUNG 
4w 8 22.0- 

Reviewer Date ' 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
29-JUL-2002 10:13:03 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 26JUL02$R02-9240 PU236.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 26JUL02 * SAMPLE ID: R02-9240 
SAMPLE DATE: 26-JUL-2002 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 300 * DETECTOR NUMBER: 015 
ACQ DATE: 26-JUL-2002 11:Ol AVERAGE EFFICIENCY: 17.71% 

TRACER ID: PU236-FEB02 * TRACER FWHM (kev) : 71.05 
ROI TYPE: MANUAL LAMBDA VALUE: 

TRACER DPM AT SAMPLE DATE: 4.896 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 015 - 29JUN02 BKG ELAPSED TIME: 60000. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 

* 
* ELAPSED LIVE TIME: 60000. RECOVERY : 39.35% 

250. * 

EFF CAL DATE: 3-JUL-2002 08:42 * 
* 
* 

ENERGY CAL DATE: 3-JUL-2002 08:42 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uCi/ ml 2-SIGMA uti/ ml 

PU236 5755.0 341.00 0.00 100.0 5.5143-09 8.4453-10 4.3793-11 

4.00 0.00 99.9 6.471E-11 6.5523-11 4.3843-11 PU-238 5487.1 

0.00 1.00 99.9 O.OOOE+OO O.OOOE+OO 1.191E-10 PU-239 5147.7 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

GRETCMEM FARNUNG 

?-2?-OZ 
Date 

I 

4 F  d 122 [ O ' L  
Reviewer Date 

Procedure number RL-CP-012 

Pg. 3 3  of=- 



I 
BATTELLE 

RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
29-JUL-2002 10:07:44 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * * * * * * * * * * * * * *T* * *T* * * * * * *T* * *T* * * * * * * * * * * * * * * * *T* * * * * * * * * * * * * * * * * * * * * * * * * * *  
Spectral File: ND AMs ARCHIVE S:S 26JUL02$R02-9240D UU.CNF 

26JUL02 SAMPLE ID: R02-9240D * 
ml 26-JUL-2002 0O:OO * ALIQUOT : 4.000E+02 BATCH ID: 

SAMPLE DATE: 
WELL 300 DUP 

ELAPSED LIVE TIME: 60000. 

250. * CONFIDENCE FACTOR: 4.65 
LAMBDA VALUE: 
TRACER DPM AT SAMPLE DATE: 5.377 WATER * LLD CONSTANT: 2.71 

DETECTOR NUMBER: 010 

TRACER FWHM (kev) : 74.54 
ROI TYPE: MANUAL 

* 
AVERAGE EFFICIENCY: 17.99% 
RECOVERY: 81.21% 

SAMPLE TITLE: * ACQ DATE: * 
TRACER ID: * 

SAMPLE MATRIX: * 
BKG FILENAME: B - 010-29JUN02 .& 

26-JUL-2002 10:55 

U232-SEP01 * 

EFF CAL DATE: 2-JUL-2002 07~45 ENERGY CAL DATE: 2-JUL-2002 07:45 
BKG ELAPSED TIME: 60000. * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
" 

NUCLIDE ACTIVITY SUMMARY 

ACTIVITY TPU/ERROR MDC 
ml 2-SIGMA uti/ ml 

BKG %ABN NET 
AREA uci/ 

NUCLIDE ENERGY 

U232 5302.5 784.00 2.00 99.8 6.0553-09 8.060E-10 7.172E-11 

U-234 4761.5 38.00 0.00 99.8 2.9353-10 1.040E-10 2.093E-11 

U-235 4385.5 1.00 0.00 80.9 9.5283-12 1.910E-11 2.5823-11 

U-238 4184.4 19.00 0.00 100.0 1.4653-10 7.036E-11 2.089E-11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

+ z ? - o 2  
Date 

Tom Beddick ?& 
Analyst 

GRETCHEN FARNUNG 
c;w 53 / t t / a  L 

Date Reviewer 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
29-JUL-2002 10:13:37 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 26JUL02SR02-9240D PU236.CNF 
* * * * * * * * * * * * * * * * *T***T*** * * * * * *T***T*** * * * * * * * * * * * * * *T*** * * * * * * * * * * * * * * * * * * * * * * * *  

BATCH ID: 26JUL02 * SAMPLE ID: R02 - 9240D 
* 

SAMPLE DATE: 26-JUL-2002 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 300 DUP * DETECTOR NUMBER: 016 
ACQ DATE: 26-JUL-2002 11:Ol * AVERAGE EFFICIENCY: 17.85% 
ELAPSED LIVE TIME: 60000. * RECOVERY : 32.40% 
TRACER ID: PU236-FEB02 * TRACER FWHM (kev) : 54.63 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.896 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 016 - 29JUN02 * BKG ELAPSED TIME: 60000. 
ENERGY CAL DATE: 3-JUL-2002 08:42 * EFF CAL DATE: 3-JUL-2002 08:42 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

PU236 5755.0 283.00 1.00 100.0 5.5143-09 8.970E-10 1.4333-10 

2.098E-10 PU-238 5487.1 -1.00 3.00 99.9 -1.9493-11 8.7233-11 

5.2823-11 PU-239 5147.7 0.00 0.00 99.9 O.OOOE+OO 0.000E+00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

LjM 'E / z z / o  L 
6RETCHEN FARNUNG 

Reviewer I -  Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
12-AUG-2002 09:08:11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S : S  09AUG02$R02-9241 W.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BATCH ID: 0 9AUG02 SAMPLE ID: R02-9241 
SAMPLE DATE: 9-AUG-2002 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 306 * DETECTOR NUMBER: 005 
ACQ DATE: 9-AUG-2002 11:48 AVERAGE EFFICIENCY: 18.26% 
ELAPSED LIVE TIME: 60000. RECOVERY : 95.24% 
TRACER ID: U232-SEP01 * TRACER FWHM (kev) : 77.26 

ROI TYPE: MANUAL LAMBDA VALUE: 
TRACER DPM AT SAMPLE DATE: 5.375 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 
* 

* 
* 

250. * 

ENERGY CAL DATE: 1-AUG-2002 07:07 * EFF CAL DATE: 1-AUG-2002 07:07 
60000. BKG ELAPSED TIME: * 

* B - 005 - 31JULO2 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

U232 5302.5 933.00 1.00 99.8 6.0533-09 7.8663-10 4.7753-11 

2.4263-09 4.215E-10 1.7583-11 U-234 4761.5 374.00 0.00 99.8 

1.040E-10 5.951E-11 2.169E-11 

2.5963-09 4.4563-10 1.7553-11 

U-235 4385.5 13.00 0.00 80.9 

U-238 4184.4 401.00 0.00 100.0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick % 
Analyst 

8- /21>2 
Date 

Reviewer I 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
12-AUG-2002 09:14:56 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 09AUG02$R02-9241 PU236.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 09AUG02 * SAMPLE ID: R02-9241 
* 

SAMPLE DATE: 9-AUG-2002 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 306 * DETECTOR NUMBER: 011 
ACQ DATE: 9-AUG-2002 11:53 * AVERAGE EFFICIENCY: 19.09% 
ELAPSED LIVE TIME: 60000. * RECOVERY : 71.86% 
TRACER ID: PU2 3 6 - FEB02 * TRACER FWHM (kev) : 71.31 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.851 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 2-AUG-2002 08:19 * EFF CAL DATE: 2-AUG-2002 08:19 

B 011 31JULO2 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uci/ ml 2-SIGMA uCi/ ml 

PU236 5755.0 665.00 1.00 100.0 5.4633-09 7.2793-10 6.043E-11 

PU-238 5487.1 1.00 2.00 99.9 8.2183-12 3.6773-11 7.6323-11 

PU-239 5147.7 -1.00 1.00 99.9 -8.2183-12 1.6483-11 6.0493-11 

I-* 
8 kale- GRETCHEN FARMUHG 

Reviewer Date 

Procedure number RL-CP-012 



. 
BATTELLE 

RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
12-AUG-2002 09:09:23 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spect ra l  File: ND AMs ARCHIVE S:S 09AUG02SR02-9242 W.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 09AUG02 * SAMPLE ID: R02-9242 
SAMPLE DATE: 9-AUG-2002 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 506 * DETECTOR NUMBER: 006 
ACQ DATE: 9-AUG-2002 11:49 * AVERAGE EFFICIENCY: 19.09% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 83.59% 
TRACER ID: U232-SEP01 * TRACER FWHM (kev) : 37.13 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TFLACER DPM AT SAMPLE DATE: 5.375 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 006 - 31JUL02 * BKG ELAPSED TIME: 60000. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 

ENERGY CAL DATE: 1-AUG-2002 07:07 * EFF CAL DATE: 1-AUG-2002 07~07 

* 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

U232 5302.5 856.00 0.00 99.8 6.0533-09 7.9523-10 1.916E-11 

U-234 4761.5 614.00 0.00 99.8 4.3423-09 7.049E-10 1.916E-11 

u-23s 4385.5 11.00 0.00 80.9 9.5963-11 5.9423-11 2.3643-11 

U-238 4184.4 408.00 0.00 100.0 2.8793-09 4.9583-10 1.912E-11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8'- 12-62 
Date 

Tom Beddick +J 
Analyst 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
12-AUG-2002 09:15:5’9 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 09AUG02SR02-9242 PU236.CNF 
* * * * * * * * * * * * * * * * * ~ * * * i * * * * * * * * * * 5 k * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

BATCH ID: 09AUG02 * SAMPLE ID: R02-9242 
SAMPLE DATE: 9-AUG-2002 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 506 * DETECTOR NUMBER: 012 
ACQ DATE: 9-AUG-2002 11 : 54 * AVERAGE EFFICIENCY: 18.70% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 64.63% 
TRACER ID: PU236-FEB02 * TRACER FWHM (kev) : 66.75 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.851 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 012 - 31JULO2 * BKG ELAPSED TIME: 60000. 

* 

ENERGY CAL DATE: 2-AUG-2002 08:19 * EFF CAL DATE: 2-AUG-2002 08:19 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

PU236 5755.0 586.00 2.00 100.0 5.4633-09 7.550E-10 8.6523-11 

PU-238 5487.1 8.00 3.00 99.9 7.4613-11 7.064E-11 1.004E-10 

PU-239 5147.7 0.00 1.00 99.9 O.OOOE+OO O.OOOE+OO 6.8643-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick % 
Analyst 

yp.’ 
Reviewer 

Procedure number RL-CP-012 



I 
BATTELLE 

RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
12-AUG-2002 09: 10: 11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 09AUG02$R02-9243 UU.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 0 9AUGO 2 * SAMPLE ID: R02-9243 
* 

SAMPLE DATE: 9-AUG-2002 0 O : O O  * ALIQUOT: 4.000E+02 ml 
SAMPLE TITLE: WELL 601 * DETECTOR NUMBER: 007 
ACQ DATE: 9-AUG-2002 11:50 * AVERAGE EFFICIENCY: 18.28% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 96.58% 
TRACER ID: U232-SEP01 * TRACER FWHM (kev) : 37.71 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.375 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 1-AUG-2002 14:23 * EFF CAL DATE: 1-AUG-2002 14:23 

B 007 5AUG02 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA u C i /  ml 

U232 5302.5 947.00 0.00 99.8 6.0533-09 7.6443-10 1.7323-11 

U-234 4761.5 100.00 1.00 99.8 6.3923-10 1.5463-10 4.704E-11 

U-235 4385.5 4.00 0.00 80.9 3.154E-11 3.182E-11 2.137E-11 

U-238 4184.4 112.00 0.00 100.0 7.144E-10 1.651E-10 1.7293-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TomBeddick % 
Analyst 

6RETGHEH FARRWHG 
Reviewer 

@-I Z d Z  
Date 

&, Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
12-AUG-2002 09:16:40 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 09AUG02SR02-9243 PU236.CNF 
* * * * * * * * * * * * * * ~ * * T * * * T * * * * * * * T * * * ~ * * * * * * * * * * * * * * * * T * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

BATCH ID: 09AUG02 * 
SAMPLE DATE: 9-AUG-2002 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 601 * DETECTOR NUMBER: 013 
ACQ DATE: 9-AUG-2002 11:55 * AVERAGE EFFICIENCY: 17.88% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 60.79% 
TRACER ID: PU236-FEB02 * TRACER FWHM (kev) : 55.60 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.851 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 
SAMPLE ID: R02- 9243 

ENERGY CAL DATE: 5-AUG-2002 09:47 * EFF CAL DATE: 5-AUG-2002 09:47 
B 013 31JUL02 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uci/ ml 2-SIGMA uCi/ ml 

PU236 5755.0 527.00 0.00 100.0 5.463E-09 7.761E-10 2.808E-11 

PU-238 5487.1 3.00 2.00 99.9 3.111E-11 5.508E-11 9.630E-11 

PU-239 5147.7 -1.00 1.00 99.9 -1.037E-11 2.080E-11 7.6323-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

tom Beddick 7& 
Analyst 

I -  * m c  G&= 
Reviewer 

Procedure number RL-CP-012 



J . 
BATTELLE 

RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
12-AUG-2002 09:11:04 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 09AUG02$R02-9244 W.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BATCH ID: 0 9AUGO 2 SAMPLE ID: R02-9244 

* 
* 

SAMPLE DATE: 9-AUG-2002 0 O : O O  * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL C-03 * DETECTOR NUMBER: 008 
ACQ DATE: 9-AUG-2002 11:51 * AVERAGE EFFICIENCY: 17.78% 
ELAPSED LIVE TIME: 60000. * RECOVERY : 88.58% 
TRACER ID: U232-SEP01 * TRACER FWHM (kev) : 53.78 

TRACER DPM AT SAMPLE DATE: 5.375 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

LAMBDA VALUE: 250. * ROI TYPE: MANUAL 

EFF CAL DATE: 1-AUG-2002 16:45 * ENERGY CAL DATE: 1-AUG-2002 16:45 
B 008 31JUL02 * BKG ELAPSED TIME: 60000. - * BKG FILENAME: - 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uci/ ml 2-SIGMA uCi/ ml 

6.0533-09 7.890E-10 6.6523-11 U232 5302.5 845.00 2.00 99.8 

U-234 4761.5 335.00 0.00 99.8 2.400E-09 4.2363-10 1.941E-11 

15.00 0.00 80.9 1.3263-10 7.087E-11 2.3953-11 

2.4953-09 4.370E-10 1.9373-11 

U-235 4385.5 

U-238 4184.4 349.00 0.00 100.0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

f o r n u  % 
Analyst 

8-Imz 
Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
12-AUG-2002 09:17:26 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 09AUG02$R02-9244 PU236.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 09AUG02 * SAMPLE ID: R02-9244 
SAMPLE DATE: 9-AUG-2002 0 O : O O  * ALIQUOT : 4.000E+02 r n l  
SAMPLE TITLE: WELL C-03 * DETECTOR NUMBER: 014 
ACQ DATE: 9-AUG-2002 11:56 * AVERAGE EFFICIENCY: 17.89% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 65.03% 

LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.851 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 014 - 31JUL02 * BKG ELAPSED TIME: 60000. 

* 

TRACER ID: PU236-FEB02 * TRACER FWHM (kev) : 57.95 

ENERGY CAL DATE: 5-AUG-2002 09:47 * EFF CAL DATE: 5-AUG-2002 09:47 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uci/ r n l  2-SIGMA uci/ ml 

PU236 5755.0 564.00 0.00 100.0 5.4633-09 7.6643-10 2.6233-11 

PU-238 5487.1 3.00 1.00 99.9 2.907E-11 4.3553-11 7.132E-11 

PU-239 5147.7 1.00 0.00 99.9 9.6903-12 1.9433-11 2 -6263-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

s-\2/0- 
Date 

Tom Beddick 
Analyst 

Procedure number RL-CP-012 



I c 

BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
12-AUG-2002 09:11:41 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 09AUG02$R02-9245 UU.CNF 
* * * * * * * * * * * * * * * * * T * * * ~ * * * * * * * T * * * T * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

BATCH ID: 09AUG02 * SAMPLE ID: R02-9245 
SAMPLE DATE: 9-AUG-2002 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL C-09 * DETECTOR NUMBER: 009 
ACQ DATE: 9-AUG-2002 11:51 * AVERAGE EFFICIENCY: 18.57% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 98.50% 
TRACER ID: U2 32 - SEPO 1 * TRACER FWHM (kev) : 34.72 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.375 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 009 - 31JULO2 * BKG ELAPSED TIME: 60000. 

* 

ENERGY CAL DATE: 2-AUG-2002 08:19 * EFF CAL DATE: 2-AUG-2002 08:19 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

U232 5302.5 981.00 0.00 99.8 6.0533-09 7.815E-10 1.6723-11 

U-234 4761.5 94.00 0.00 99.8 5.800E-10 1.4423-10 1.6723-11 

U-235 4385.5 3.00 0.00 80.9 2.2843-11 2.6563-11 2.063E-11 

1.2363-10 4.5323-11 U-238 4184.4 73.00 1.00 100 .0  4.4953-10 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

t o m B e ~  % 
Analyst 

8-Iz-oz 
Date 

m6 % IIsJ- 
Reviewer Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
12-AUG-2002 09:17:59 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 09AUG02SR02-9245 PU236.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SAMPLE ID: R02-9245 BATCH ID: 09AUG02 * 
SAMPLE DATE: 9-AUG-2002 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL C-09 * DETECTOR NUMBER: 015 
ACQ DATE: 9-AUG-2002 11:57 * AVERAGE EFFICIENCY: 17.66% 
ELAPSED LIVE TIME: 60000. * RECOVERY : 74.03% 

PU236-FEB02 * TRACER FWHM (kev) : 69.40 TRACER ID: 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.851 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 

ENERGY CAL DATE: 6-AUG-2002 07:37 * EFF CAL DATE: 6-AUG-2002 07:37 
B 015 31JUL02 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uCi/ ml 2-SIGMA uci/ ml 

PU236 5755.0 634.00 1.00 100.0 5 -4633-09 7.3413-10 6.3383-11 

PU-238 5487.1 4.00 1.00 99.9 3.4483-11 4.251E-11 6.3443-11 

PU-239 5147.7 1.00 0.00 99.9 8.6203-12 1.728E-11 2.3363-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Analyst 
B-f2-62/  

Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
12 -AUG-2002 09 : 13 : 52 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 09AUG02SR02-9246 W.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BATCH ID: 09AUG02 * SAMPLE ID: R02 - 9246 

* 

SAMPLE DATE: 9-AUG-2002 0O:OO * ALIQUOT : 4.000Et-02 ml 
SAMPLE TITLE: WELL C-16 * DETECTOR NUMBER: 010 

18.02% ACQ DATE: 9-AUG-2002 11:52 * AVERAGE EFFICIENCY: 
ELAPSED LIVE TIME: 60000. * RECOVERY: 84.12% 
TRACER ID: U232-SEP01 * TRACER FWHM (kev) : 40.39 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.375 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 2-AUG-2002 08:19 * EFF CAL DATE: 2-AUG-2002 08:19 

B 010 31JUL02 * BKG ELAPSED TIME: 60000. * BKG FILENAME: - - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uci/ ml 

U232 5302.5 813.00 2.00 99.8 6.0533-09 8.016E-10 6.914E-11 

U-234 4761.5 120.00 0.00 99.8 8.9343-10 2.066E-10 2.018E-11 

U-235 4385.5 6.00 0.00 80.9 5.511E-11 4.5673-11 2.4893-11 

U-238 4184.4 117.00 0.00 100.0 8.6943-10 2.026E-10 2.014E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TomBeddick % 
Analyst 

&I242 
Date 

4# % ! 1 3 k  
Reviewer Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
12-AUG-2002 09 : 19: 12 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 09AUG02SR02-9246 PU236.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BATCH ID: 09AUG02 * 
SAMPLE DATE: 9-AUG-2002 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL C-16 * DETECTOR NUMBER: 016 
ACQ DATE: 9-AUG-2002 11:58 * AVERAGE EFFICIENCY: 17.60% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 64 -44% 
TRACER ID: PU236-FEB02 * TRACER FWHM (kev) : 61.99 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.851 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 
SAMPLE ID: R02-9246 

ENERGY CAL DATE: 5-AUG-2002 09:47 * EFF CAL DATE: 5-AUG-2002 09:47 
B 016 31JULO2 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uci/ ml 2-SIGMA uCi/ ml 

7.6353-10 7.30631-11 PU236 5755.0 550.00 1.00 100.0 5.4633-09 

PU-238 5487.1 -1.00 3.00 99.9 -9.9373-12 4.4463-11 1.070E-10 

PU-239 5147.7 1.00 0.00 99.9 9.9373-12 1.9933-11 2.693E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2- 12-0 z 
Date 

Turn Beddick % 
Analyst 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
19-JUL-2002 08:09:42 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral F i l e :  ND AMs ARCHIVE R:R 18JUL02$BLKGW-lH UU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BATCH ID: 18JUL02 * SAMPLE ID: BLKGW - 1H 
SAMPLE DATE: 18-JUL-2002 0 O : O O  * ALIQUOT : 4.000E+02 ml 

ACQ DATE: 18-JUL-2002 12 :41 AVERAGE EFFICIENCY: 21.68% 
ELAPSED LIVE TIME: 60002. RECOVERY: 87.58% 
TRACER ID: U232-SEP01 TRACER FWHM (kev) : 74.89 

ROI TYPE: MANUAL LAMBDA VALUE: * CONFIDENCE FACTOR: 4.65 TRACER DPM AT SAMPLE DATE: 5.378 * LLD CONSTANT: 2.71 SAMPLE MATRIX: WATER 
ENERGY CAL DATE: 29-JUN-2002 11:22 BKG FILENAME: - - BKG ELAPSED TIME: 60000. B 001 1-02 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 

SAMPLE TITLE: GR WELLS BLANK * DETECTOR NUMBER: 001 
* 
* 
* 

250. * 

EFF CAL DATE: 29-JUN-2002 11:22 * 
* 
* 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uci/ ml 2-SIGMA uti/ ml 

U232 5302.5 1019.00 4.00 99.8 6.0573-09 7.7883-10 7.138E-11 

U-234 4761.5 3.00 1.00 99.8 1.7833-11 2.6693-11 4.3753-11 

U-235 4385.5 2.00 0.00 80.9 1.4663-11 2.084E-11 1.9873-11 

1.189E-11 4.3663-11 U-238 4184.4 -1.00 1.00 100.0 -5.9323-12 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TomBeddick a '3 - IS- b Z  
Analyst Date 

9AF 3 l \ 3 l o r  GRETCWEM FARHUNG 
Reviewer Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
19-JUL-2002 08:17:49 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE R:R 18JUL02$BLKGW-lH PU236.CNF 
* * * * * * * * * * * * * * * * * T + * * * T + * * * * * * * ~ * * * ~ * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

BATCH ID: 18JUL02 * SAMPLE ID: BLKGW- 1H 
SAMPLE DATE: 18-JUL-2002 0 O : O O  * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: GR WELLS BLANK * DETECTOR NUMBER: 009 
ACQ DATE: 18-JUL-2002 12:49 * AVERAGE EFFICIENCY: 18.45% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 65.02% 
TRACER ID: PU236-FEB02 * TRACER FWHM (kev) : 65.87 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.922 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 

ENERGY CAL DATE: 2-JUL-2002 07:45 * EFF CAL DATE: 2-JUL-2002 07:45 
B 009 29JUN02 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uci / ml 2-SIGMA u C i /  ml 

PU236 5755.0 590.00 1.00 100.0 5.5433-09 7.719E-10 6.911E-11 

PU-238 5487.1 0.00 2.00 99.9 O.OOOE+OO O.OOOE+OO 8.7283-11 

PU-239 5147.7 1.00 1.00 99.9 9.3993-12 3.2593-11 6.918E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick q3  't - 1 " t - a  z, 
Analyst Date 

GRETCHEN FP,RM&r!!S 2 113(0~- 
Reviewer \ Date' 

Procedure number RL-CP-012 

Pg. of Gz 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
21-AUG-2002 09:01:55 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE R:R 20AUG02SBLK-GW PU236.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 20AUG02 * SAMPLE ID: BLK-GW 
SAMPLE DATE: 20-AUG-2002 0 O : O O  * ALIQUOT: 4.000E+02 ml 
SAMPLE TITLE: GR WELLS BLANK * DETECTOR NUMBER: 005 
ACQ DATE: 20-AUG-2002 14:53 * AVERAGE EFFICIENCY: 18.26% 

60000. RECOVERY: 71.80% ELAPSED LIVE TIME: 
TRACER ID: PU236-FEB02 * TRACER FWHM (kev) : 51.02 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.816 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 005 - 31JULO2 * BKG ELAPSED TIME: 60000. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 

* 

ENERGY CAL DATE: 19-AUG-2002 10:38 * EFF CAL DATE: 1-AUG-2002 07:07 

* 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uCi/ ml 2-SIGMA uci/ ml 

PU236 5755.0 631.00 2.00 100.0 5.4233-09 7 -4693-10 7.9763-11 

PU-238 5487.1 7.00 5.00 99.9 6.018E-11 7.145E-11 1.127E-10 

PU-239 5147.7 1.00 0.00 99.9 8.5973-12 1.7243-11 2.330E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick 
Analyst 

GRETCHEN FARNUNG fiW d /zz lo c ,. I .  
r Reviewer Date 

Procedure number RL-CP-012 



Sample Preparation Record Sheet 

Preparation Date 6 - 2 6 -  O Z  

Analysis pk 1.( 

DDO-02 1, Rev. 4 9/00( d t) 



Sample Preparation Record Sheet 

Preparation Date 

Analysis k‘h IA 

3 - 18 -0 ‘L 

DDO-02 1, Rev. 4 9/00(dt) 



Sample Preparation Record Sheet 

Preparation Date 7 . 2 7 - 0 2  

Analysis 

DDO-02 1, Rev. 4 9/OO(dt) 
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.. - . . . Putting Technology To Work 

DDO-02 1, Rev. 4 9/00(dt) 



4 %  

4s . . . Battelle Putting Technology To Work R m h v  k l t 3  GlGCLS laT 

Sample Preparation Record Sheet 

Preparation Date 

Analysis 

$ 1 b 1 0  L 

DDO-021, Rev. 4 9/00(dt) 



VERIFIED TO BE A TRUE 
ORRECT copy 

##Bafte& FUDIOANALYTICAL LABORATORY ANAL 
. . . Putting Technology To Work 

Uranium Isotope 
0 Thorium Isotope 
R Strontium90 File Name: (=32- 9 3 b 6 ,  3CfT 

*Sample Disposition: a Return to Submitter 
0 Dispose (The Lab will not be responsible for dqosal of chemicals) 
0 Archive** 

#PRIORITY (Manager's Approval) 

System: / 

Disk: 2 3 'i 
Comments: ALL QC $ ~ S L E O  

Completion Date: ,(Ib(dL 

The sample(s) named below have been evaluated to procedure TR-OP-001 for transportation in commerce over public roads. Check applicable box below. 
0 The materials are regulated by DOT. Contact Site Shipping Officer. 
0 The materials are exempted from regulation. Sign below and transport materials in accordance with procedure TR-OP-001 
0 N/A - materials not going on public roadway. 

Evaluator's Signature Date 

Sample Submitted By: 

# Requires Building Manager's or Health Physics Supenisor's approval for priority samples only. Contact Laboratory hlanager prior to submitting * Mandatory entries for acceptance of samples. 
** Requires Laboratory Manager's and Department/Building Manager's approval. 

DDO-027, Rev. 15 Pg. of le 



F R I  OCT 18, 2002 
GROUP C GROSS A/E COUNT OF THE SOLUBLE ANG INSOLUBLE RESIDUES OF UJ S I T E  SUPPLY WELLS. 

SAMPLE TIME ALPHA BETA ALPHA BETA CLOCK 
SN CODE [ N I N , )  COUNTS COUNTS CPH CPH HR:HN:SEC 

5 WAT/EW 145.00 
6 UATIEU 145.00 26 378 0.17 2.60 
7 WAT/EU 145,OO 
a W A T ~ E W  M,OO 

15 !AT/& 145.00 6398 3109 44.12 21.44 
16 UATlEW 145.00 
11 WATlEW 145,OO 75 13089 

kv iewed fy 
R. L. Hofer ,* -2z-e 2 



THU OCT 31 2002 
GROUP D GROSS A/B COUNT OF T I E  SOLUBLE AND I N S O L l  

CPH CPH HR:MN:SEC df n G  

0.20 1.91 1 6 : 5 0 : 5 7 J N u J - 1  Lsl g3Mc 
0.17 2.80 1 9 : 1 6 : 2 M d  d - I  L I )  0- 

0.22 1.84 2 1 : 4 1 : 4 4 J h l 3 4 w  s3 
0.11 2 . 6 6  & j 7 : 0 7 T I J U l 4 b )  

0.21 2,80 0 4 : 5 7 : 5 4 J r J ~ L l - - 3  dl F 
0.30 88.88 0 7 : 2 3 : 1 8 ~ t J d ) - 4  0) 53 
0.14 ~ 7 5  0 9 : 4 a : 4 2 x t ~ + i  ~r) -0- 

19.94 9 - 9 5  0 2 : 3 2 : 3 1 3 d U - 3  0) 57 

SAMPLE 
SN CODE 

1 WAT/EW 
2 WAT/iW 
3 WAT/EU 
4 WAT/EU 
5 WkT/EW 
6 WATiEW 
7 UATiEW 
8 WAT/EW 

S G F X  SAF4' 

4' 30 /- 03 
] ' ob 1. oc3 
2830  &!. 03 
1' & !. ocp 

;r,s,c I d  '33 
1.00 j. a 
2 , 3 0  1" a3 
1 . 0 0  /* 00 

T I M E  ALPHA 
( M I N I  ) COUNTS 

145,OO 29 
145.00 26 
145,OO 33 
145.00 17 
145.00 2892 
145.00 31 
145,OO 44 
145.00 21 

BETA 
COUNTS 

277 
407 
268 
387 

1444 
406 

12889 
399 

*A>R02-3366 SYSX: X :ATA RESAHPLE 

1 

Pg. 5- of Q 



3 0 2 - 4 3 ~ b  *PI+ q3L7 
THU NOV 07, 2002 
GROUP C GROSS A/E COUNT OF THE SOLUBLE RESIDUES BLANK PLANCHET (RECOUNT). 

SAMPLE T I M E  ALPHA BETA ALPHA BETA CLOCK 
SN CODE (HIN.) COUNTS COUNTS CPM CPH HR: HN: SEC 

REVIEWED BY: 

qfw 
6RETCMEW FARNUN6 

Pg. J of Q 



Gross alphalbeta Water Final Results 

. ....... .n . . . . . .. 
'Alpha BS and JNW-3 SOL are calculated using Am-241 Efficiency and Self Absorption Factor. [ & ; ; ; g a g &  

SOL alpha MDA (uCi/rnL)= 2.96E.09 
SOL beta MDA (uCi/rnL)= 4.06E.09 

Method: SW846-9310 (modified) R L - T P - o S  

West Jefferson Site Supply Wells - 2nd Half 2002 
19 13 Soluble Insoluble 

AfphafW] 2075 NphaBkgrd: 023 0 29 
BetaEWl 38 26 BetaEkgrd.: 1 66 3 28 

R02-9366 THRU 9369 R M I  I 
.PystemFto::] Tenn #1 I 



, 

ALPHA/BETA COUNTER SAMPLE HOLDER GUIDE 
7lb F@Bafielle . . . Putting Technology To Work @3&9"c" dfu 93c? 



#BBaftelle ALPHNBETA COUNTER SAMPLE HOLDER GUIDE 

-23 

ZL 

3 

3 

-..- . . . Putting Technology To Work 

Date: /O - 31 - 0 2 Operator: Rl L ~ E E  &K 
SystemNo.: / Background (cpm) Efficiency (percent) 
DiskNo: ; ~ q 0  $y: /.66 a:  .20,7s 3s. 26 

@ NO.: 02 - 93&& 

19 44 \ 
20 45 

21 46 

22 47 

\, 23 \ 48 

24 49 

25 50 
1 

DDO-020, Rev. 4 4/01(DR 



. . . Putting Technology To Work 

Sample Preparation Record Sheet 

I 

x 

3 

v 

5 

G 

7 

B 

9 

DDO-021, Rev. 4 9/00(dt) 



. J W  &dBaflelle ._ ~ . . . Putting Technology To Work 

Sample Preparation Record Sheet 

DDO-021, Rev. 3 9/00(dt) 



I 
c 

## Baflelle RADIOANALYTICAL LABORATORY ANALYTICAL REQUEST 
. . . Puli@ Technology To M k  

I Special RequesVSubrnittkr CodelWUHPS: 

I m - V I  .JM 4. J's-L\I . JN - n 
*Type of Analysis: ' 

0 Americium Isotope 
Ef Uranium Isotope 
0 Thorium Isotope 
B Strontium90 

Other (Specify Below) e 
*Sample Disposition: a Return to Submitter 
0 
0 Archive** 

Dispose (The Lab will not be responsible for dlsposal of chemicals) 

#PRIORITY (Manager's Approval) 

Received By: 

CHAIN-OF-CUSTODY RECORD 

The sample(s) named below have been evaluated to procedure TR-OP-001 for transportation in commerce over public roads. Check applicable box below. 
0 The materials are regulated by DOT. Contact Site Shipping Officer. 
0 The materials are exempted from regulation. Sign below and transport materials in accordance with procedure TR-OP-001. 
0 N/A - materials not going on public roadway. 

Evaluator's Signature Date 

Sample Submitted By: Relinquished: 

Received By: Relinquished: 

Received By: @*isposed/Archived: 

# Requires Building Manager's or Health Physics Supervisor's approval for priority samples only. Contact Laboratow Manager prior to submitting. 
* Mandatory entries for acceptance of samples. 
**  Requires Laboratory Manager's and DepartmenVBuilding Manager's approval. 

DDO-027, Rev. 15 10/01 (DT) 



.-. . Putting Technology To Work 

Gamma Sample Information 

Eugene H. Sands c&! Completed By: 
Date: y-30-02C 

Pg. 67 of I:, 
DDO-485 04/01 @T) 



Sample ID : R02-9366 
Page : 1 

Acquisition date : 30-SEP-2002 10:59:47 

Battelle Radioanalytical Laboratory Report 

Configuration 
Report Generated : 1-OCT-2002 03:44:55.09 

: DKAO:[GAMMA.SCUSR.ARCHIVEISMP - R029366 - GAMMA1 - 15LQWMG - 4223.C 

Lab Number : R02-9366 
Description : JN-W W.J.SITE SUPPLY WELL 2ND HALF 2002 

Deposition date : 
Sample date : 24-SEP-2002 1O:OO:OO Acquisition date : 30-SEP-2002 10:59:47 
Sample quantity : 1.725003+03 ML Critical level : Yes 
Sample type : WATER 

Detector name : GAMMAl Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 16:45:00.00 Elapsed real time: 0 16:45:03.86 0.0% 
Pk start channel : 100 Pk end channel : 4000 
Sensitivity : 7.00000 Gaussian : 7.00000 
Bkg Filename : DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG27SEPl GAMMAl - 4217.CNF;l 
Nuclide library : DKAO:[GAMMA.SCUSR.LIB]ENVIRO ZIQUID.NLB7 
ASF Filename : ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
s or = to MOA 

R. L. Hofer W 1 0 - z ~ ~ '  GRETCHEN F A R N U W Y  
,* klt3.L 



Combined Activity-MDA Report 
Sample ID : R02-9366 

- - - -  Non-Identified Nuclides - - - -  

Nuclide 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

Key-Line 
Activity K.L. 
(uCi/ML) Ided 

-3.5233-10 
-1.5553-10 
-1.2483-10 
-1.0583-09 
-1.0123-09 
7.3673-10 
-1.7433-08 
-6.4503-09 
-8.1323-09 

Act error 

1.2293-09 
3.4203-09 
1.2413-09 
1.2613-09 
2.9943-09 
2.0843-09 
4.0773-08 
1.1903-08 
3.5493-09 

Page : 2 
Acquisition date : 30-SEP-2002 10:59:47 

MDA 
(uCi /ML) 

2.0963-09 
5.6403-09 
1,8443-09 
2.0883-09 
4.8053-09 
3.3933-09 
4.0923-08 
3.3183-09 
5.6333-09 

MDA error 

O. O O O E + O O  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 .0003+00  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  

Act/MDA 

-0.168 
-0.028 
-0.068 
-0.507 
-0.211 
0.217 
-0.426 
-1.944 
-1.444 



Sample ID : R02-9367 
Page : 1 

Acquisition date : 30-SEP-2002 11:01:57 

Battelle Radioanalytical Laboratory Report 

Configuration : DKAO: [GAMMA.SCUSR.ARCHIVE]SMP - R029367-GAMMA3 - 15LQMARMG-4224.C 
Report Generated : 1-OCT-2002 03:47:23.01 

Lab Number : R02-9367 
Description : JM-W W.J.SITE SUPPLY WELL 2ND HALF 2002 

Deposition date : 
Sample date : 24-SEP-2002 1 1 : O O : O O  Acquisition date : 30-SEP-2002 11:01:57 
Sample quantity : 1.725003+03 ML Critical level : Yes 
Sample type : WATER 

Detector name 
Serial Number 
Elapsed live time: 
Pk start channel : 
Sensitivity 
Bkg Filename 
Nuclide library : 
ASF Filename 

GAMMA3 Detector geometry: 1.5LQMAR M/G 

0 16:45:00.00 Elapsed real time: 0 16:45:03.77 0.0% 
100 Pk end channel : 4000 
7.00000 Gaussian : 7.00000 
DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG27SEP3 GAMMA3-4218.CNF;l 
DKAO: [GAMMA.SCUSR.LIB]ENVIRO ZIQUID.NLB7 
ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

Critical level : Yes 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  
All nuclides reported 

< o r  = to MDA 

f/.$g I O - L - a L  Reviewed by: Eugene H. Sands 
R.L.Hofer / 0 -2 - *z  / 

GRETCHEN FARNUMG 4 7 ,dB / 



Combined Activity-MDA Report 
Sample ID : R02-9367 

- - - -  Non-Identified Nuclides - - - -  

Key - Line 
Activity K.L.  Act error 

Nuclide (uCi/ML) Ided 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

3.8483-10 
-1.400E-09 
-3.8053-10 
-1.8193-09 
-1.2843-09 
5.076E-11 
1.3423-08 
-2.2313-09 
-5.6073-09 

1.2673-09 
3.2723-09 
1.3153-09 
1.3253-09 
2.8343-09 
1.9883-09 
4.0773-08 
9.8343-09 
3.2603-09 

Page : 2 
Acquisition date : 30-SEP-2002 11:01:57 

MDA 
( uCi /ML ) 

2.108E-09 
5.3333-09 
1.9273-09 
2.1403-09 
4.6003-09 
3.2613-09 
4.1143-08 
3.1733-09 
5.3263-09 

MDA error Act/MDA 

0.183 
-0.262 
-0.197 
-0.850 
-0.279 
0.016 
0.326 
-0.703 
-1.053 

Pg. - G of 1D 



Sample ID : R02-9368 
Page : 1 

Acquisition date : 30-SEP-2002 11:03:37 

Battelle Radioanalytical Laboratory Report 

Configuration : DKAO: [GAMMA.SCUSR.ARCHIVE]SMP - R029368 - GAMMAS-15LQMARMG-4225.C 
Report Generated : 1-OCT-2002 03:48:58.90 

Lab Number : R02-9368 
Description : JS-W W.J.SITE SUPPLY WELL 2ND HALF 2002 

Deposition date : 
Sample date : 24-SEP-2002 11:50:00 Acquisition date : 30-SEP-2002 11:03:37 
Sample quantity : 1.725003+03 ML Critical level : Yes 
Sample type : WATER 

Detector name : GAMMA5 Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 16:45:00.00 Elapsed real time: 0 16:45:18.25 0.0% 
Pk start channel : 100 Pk end channel : 4000 

Bkg Filename : DKAO: [GAMMA.SCUSR.ARCHIVE]BKG BKG27SEP5 GAMMAS-4220.CNF;l 
Nuclide library : DKAO:[GAMMA.SCUSR.LIB]ENVIRO LIQUID.NLB7 
ASF Filename : ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

Sensitivity : 7.00000 Gaussian : 7.00000 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  
All nuclides reported 

<or  = to MDA 

l o - %  - 02- Eugene H. Sands ,fdd Analyzed by: 

Reviewed by: f0-2 - Eugene H. Sands &?A’! 



Combined Activity-MDA Report 
Sample ID : R02-9368 

- _ _ -  Non-Identified Nuclides - - - -  

Key-Line 
Activity K.L. Act error 

Nuclide (uCi/ML) Ided 

CO-60 
SB-125 
CS-134 
cs-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

-1.721E-10 
-2.4533-09 
2.5343-10 
1.2043-09 
2.751E-10 
-1.009E-09 
-1.7533-08 
-1.3683-11 
1.0513-10 

1.071E-09 
2,8033-09 
1.1583-09 
1.5123-09 
2.6473-09 
1.8653-09 
3.4603-08 
1.0553-08 
3.039E-09 

Page : 2 
Acquisition date : 30-SEP-2002 11:03:37 

MDA 
(uCi /ML) 

1.8063-09 
4.5753-09 
1.6983-09 
1.8863-09 
4.3073-09 
2.9963-09 
3.6333-08 
2.955E-09 
5,201E-09 

MDA error 

0.000E+00 
0 .0003+00  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 E + 0 0  
O.OOOE+OO 

Act /MDA 

-0.095 
-0.536 
0.149 
0.639 
0.064 
-0.337 
-0.482 
-0 .005  
0.020 



I 

Sample ID : R02-9369 
Page : 1 

Acquisition date : 1-OCT-2002 10:20:00 

Battelle Radioanalytical Laboratory Report 

Configuration 
Report Generated : 2-OCT-2002 03:05:20.08 

: DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R029369 - GAMMA5 - 15LQMARMG - 4227.C 

Lab Number : R02-9369 
Description : JW-B W.J.SITE SUPPLY WELL 2ND HALF 2002 

Deposition date : 
Sample date 
Sample quantity : 
Sample type 

Detector name 
Serial Number 
Elapsed live time: 
Pk start channel : 
Sensitivity 
Bkg Filename 
Nuclide library : 
ASF Filename 

24-SEP-2002 16:OO:OO Acquisition date : 1-OCT-2002 10:20:00. 
1.725003+03 ML Critical level : Yes 
WATER 

GAMMAS Detector geometry: 1.5LQMAR'M/G 

0 16:45:00.00 Elapsed real time: 0 16:45:16.56 0.0% 
100 Pk end channel : 4000 
7.00000 Gaussian : 7.00000 
DKAO: [GAMMA.SCUSR.ARCHIVE]BKG BKG27SEP5 GAMMA5-4220.CNF;l 
DKAO:[GAMMA.SCUSR.LIB]ENVIRO EIQUID.NLB7 
ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

Critical level : Yes 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
<or = to MDA 

Analyzed by: Eugene H. Sands l o -  2 / 0 7  



Combined Activity-MDA Report 
Sample ID : R02-9369 

- _ - -  Non-Identified Nuclides - - - -  

Key-Line 
Activity K . L .  Act error 

Nuclide (uCi/ML) Ided 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

3.4033-10 
-1.0763-09 
-3.2173-09 
1.4943-09 
7.144E-10 
4.7953-10 
-2.3983-09 
-8.6093-09 
-1.140E-09 

9.7113-10 
2.4223-09 
9.906E-10 
1.2933-09 
2.2383-09 
1.5823-09 
3.2053-08 
9.2383-09 
2.4023-09 

Page : 2 
Acquisition date : 1-OCT-2002 10:20:00 

MDA 
( uCi /ML) 

1.5823-09 
4.003E-09 
1.5323-09 
1.7083-09 
3.6693-09 
2.5913-09 
3.3903-08 
2.5513-09 
4.0843-09 

MDA error 

0 .0003+00  
0 .0003+00  
O.OOOE+OO 
0 .0003+00  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  

Act/MDA 

0.215 
-0.269 
-2.101 
0.875 
0.195 
0.185 
-0.071 
-3.374 
-0.279 



VERIFIED TO BE A TRUE & 
I CORRECT COPY 

##Bafael[e RADIOANALYTICAL LABORATORY AN 
. . . PuWq Technology To Work 

Gross Alpha Beta Other (Specify Below) I 

0 Thorium Isotope 
H Strontium90 

/--- 
*Sample Disposition: 

0 
0 Archive** 

Return to Submitter 
Dispose (Ihe Lab will not be responsible for disposal of chemicals) 

#PRIORITY (Manager’s Approval) 

System: Q L M  

Disk: am2 

Completion Date: ) \*SI0 1 

CHAIN-OF-CUSTODY RECORD 

The sample(s) named below have been evaluated to procedure TR-OP-001 for transportation in commerce over public roads. Check applicable box below. 
0 The materials are regulated by DOT. Contact Site Shipping OIficer. 
0 The materials are exempted fmm regulation. Sign below and transport materials in accordance with procedure TR-OP-001. 
0 N/A - materials not going on public roadway. 

Evaluator’s Signature Date 

Sample Submitted By: 

# Requires Building Manager’s or Health Physics Supervisor’s approval for priority samples only Contact Laboratory Manager prior to submitting. 
* Mandatory entries for acceptance of samples. 
**  Requires Laboratory Manager’s and Department/Building Manager’s approval. 

lOlOl (DT) DDO-027, Rev. 15 



Sample Preparation Record Sheet 

1 I I I I 

DDO-02 1, Rev. 4 9/00(d t )  



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
23-NOV-2002 12~37~39 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 22NOVO2$RO2-9366-UU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BATCH ID: 22NOV02 * SAMPLE ID: R02-9366 

* 
SAMPLE DATE: 22-NOV-2002 0O:OO * ALIQUOT: 4.000E+02 m l  
SAMPLE TITLE: WELL JN-W 
ACQ DATE: 22-NOV-2002 13 :21 

TRACER ID: U2 3 2 - SEPO 2 
ELAPSED LIVE TIME: 60000. 

LAMBDA VALUE: 250. 
TRACER DPM AT SAMPLE DATE: 5.492 
SAMPLE MATRIX: WATER 

BKG FILENAME: B - 013 - 4NOV02 
ENERGY CAL DATE: 3-NOV-2002 11:23 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

DETECTOR NUMBER: 013 
AVERAGE EFFICIENCY: 18.12% 
RECOVERY : 88.71% 
TRACER FWHM (kev) : 69.93 
ROI TYPE: MANUAL 
CONFIDENCE FACTOR: 4.65 
LLD CONSTANT: 2.71 

BKG ELAPSED TIME: 60000. 
EFF CAL DATE: 3-NOV-2002 11:23 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uCi/ m l  2-SIGMA uCi/ m l  

'U2 3 2 5302.5 881.00 1.00 99.8 6.1843-09 8.097E-10 5.166E-11 

U-234 4761.5 196.00 0.00 99.8 1.3763-09 2.7573-10 1.902E-11 

U-235 4385.5 4.00 0.00 80.9 3.4643-11 3.4983-11 2.3473-11 

U-238 4184.4 52.00 0.00 100.0 3.6433-10 1.133E-10 1.8993-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I I - % F o x  
Analyst Dite 

\ I  \23 [ a  

Date 
s4f 

Reviewer 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
23-NOV-2002 12 : 34 : 09 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 22NOV02SR02-9366 PU236.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 22NOV02 * SAMPLE ID: R02-9366 
SAMPLE DATE: 22-NOV-2002 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL JN-W * DETECTOR NUMBER: 005 
ACQ DATE: 22-NOV-2002 13:lO AVERAGE EFFICIENCY: 18.09% 
ELAPSED LIVE TIME: 60000. RECOVERY: 65.15% 

76.11 TRACER FWHM (kev) : TRACER ID: 
ROI TYPE: MANUAL LAMBDA VALUE: 

TRACER DPM AT SAMPLE DATE: 4.524 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 4-NOV-2002 14:28 
BKG FILENAME: B - 005 - 5NOV02 BKG ELAPSED TIME: 60000. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 

* 
* 

PU236-FEB02 * 
250. * 

EFF CAL DATE: 4-NOV-2002 14~28 * 
* 
* 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uCi/ ml 2-SIGMA uci / ml 

5.0953-09 7.2433-10 1.147E-10 

2.8693-11 6.910E-11 1.2543-10 

9.5633-12 1.918E-11 2.5923-11 

%U236 5755.0 533.00 4.00 100.0 

PU-238 5487.1 3.00 5.00 99.9 

PU-239 5147.7 1.00 0.00 99.9 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

cfw it  \2310 L 
CRETCHEN FARNUNG 

J Reviewer Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
23-NOV-2002 12:38:08 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 22NOV02SR02-9367 UU.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 22NOV02 * SAMPLE ID: R02-9367 
* 

SAMPLE DATE: 22-NOV-2002 0 O : O O  * ALIQUOT: 4.000E+02 ml 
SAMPLE TITLE: WELL JM- W * DETECTOR NUMBER: 014 
ACQ DATE: 22-NOV-2002 13:21 * AVERAGE EFFICIENCY: 17.93% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 91.69% 
TRACER ID: U232-SEP02 * TRACER FWHM (kev) : 76.58 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.492 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 3-NOV-2002 11:23 * EFF CAL DATE: 3-NOV-2002 11:23 

BKG ELAPSED TIME: 60000. B 014 4NOV02 * BKG FILENAME: - - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uci/ ml 2-SIGMA uCi/ ml 

6232 5302.5 901.00 1.00 99.8 6.1843-09 8.073E-10 5.0523-11 

U-234 4761.5 292.00 0.00 99.8 2.004E-09 3.6593-10 1.860E-11 

U-235 4385.5 2.00 0.00 80.9 1.6933-11 2.4073-11 2.295E-11 

U-238 4184.4 49.00 0.00 100.0 3.3573-10 1.068E-10 1.8563-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick 
Analyst Date 

6RETCHEN FAR NUN G 
I \  I z s  l o r  

I '  Reviewer Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
23-NOV-2002 12:34:32 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 22NOV02SR02-9367 PU236.CNF 
* * * * * * * * * * * * * * * * * ~ * * * ~ * * * * * * * t r * * * ~ * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

BATCH ID: 22NOV02 SAMPLE ID: R02 - 93 67 
SAMPLE DATE: 22-NOV-2002 0 O : O O  * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL JM-W * DETECTOR NUMBER: 006 
ACQ DATE: 22-NOV-2002 13:11 * AVERAGE EFFICIENCY: 18.95% 

61.73% ELAPSED LIVE TIME: 60000. * RECOVERY : 
TRACER ID: PU236-FEB02 * TRACER FWHM (kev) : 58.60 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.524 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 
* 

EFF CAL DATE: 4-NOV-2002 14:28 * ENERGY CAL DATE: 4-NOV-2002 14:28 
BKG FILENAME: - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

60000. BKG ELAPSED TIME: B 006 5NOV02 * 
- * 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

5.0953-09 7.2373-10 7.085E-11 

PU-238 5487.1 1.00 2.00 99.9 9.6363-12 4.312E-11 8.9483-11 

1.9333-11 2.611E-11 PU-239 5147.7 1.00 0.00 99.9 9.6353-12 

*PU236 5755.0 529.00 1.00 100.0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

:er, Added A@' *,-- - 

I ( 4 q - 0 2  Tom Beddick .% 
Analyst Date 

G f w  1 1  )2 -31==  
QRETC HE# FAR NUN G 

Reviewer Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
23-NOV-2002 12:38:39 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 22NOV02SR02-9367D W.CNF 
............................................................. 

BATCH ID: 22NOV02 * SAMPLE ID: R02-9367D 
SAMPLE DATE: 22-NOV-2002 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL JM-W DUP * DETECTOR NUMBER: 015 
ACQ DATE: 22-NOV-2002 13:22 * AVERAGE EFFICIENCY: 17.65% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 91.10% 
TRACER ID: U232-SEP02 * TRACER FWHM (kev) : 74.72 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.492 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 

ENERGY CAL DATE: 3-NOV-2002 11~23 * EFF CAL DATE: 3-NOV-2002 11~23 
E 015 4NOV02 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uci/ ml 2-SIGMA uci/ ml 

*U2 3 2 5302.5 881.00 0.00 99.8 6.1843-09 7.888E-10 1.902E-11 

U-234 4761.5 238.00 0.00 99.8 1.6713-09 3.117E-10 1.902E-11 

U-235 4385.5 2.00 0.00 80.9 1.7323-11 2.460E-11 2.3473-11 

U-238 4184.4 57.00 0.00 100.0 3.9933-10 1.186E-10 1.899E-11 

-03 
Tom Beddick 

I I - 6S-OL 
Analyst Date 

ERETCHEM FARNUNG qFtF \I \23 [a 7L 
I Reviewer Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
23-NOV-2002 12:34:57 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 22NOV02SR02-9367D PU236.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SAMPLE DATE: 22-NOV-2002 0 O : O O  * ALIQUOT : 4.000E+02 ml BATCH ID: 
SAMPLE TITLE: WELL JM-W DUP * DETECTOR NUMBER: 007 
ACQ DATE: 
ELAPSED LIVE TIME: 60000. 
TRACER ID: 
TRACER DPM AT SAMPLE DATE: 4.524 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 4-NOV-2002 14:28 
BKG FILENAME: B - 007 - 5NOV02 BKG ELAPSED TIME: 60000. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 
2 2NOVO 2 * SAMPLE ID: R02-9367D 

AVERAGE EFFICIENCY: 18.38% 
* RECOVERY: 65.93% 
* 22-NOV-2002 13:12 

PU236-FEB02 * TRACER FWHM (kev) : 33.73 
LAMBDA VALUE: 250. ROI TYPE: MANUAL * 

EFF CAL DATE: 4-NOV-2002 14:28 * 
* 
* 

NUCLIDE ACTIVITY SUMMARY 
NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 

AREA uCi/ ml 2-SIGMA uCi/ ml 

4PU236 5755.0 548.00 0.00 100.0 5.095E-09 7.027E-10 2.518E-11 

PU-238 5487.1 -1.00 2.00 99.9 -9.3013-12 3.2253-11 8.6373-11 

PU-239 5147.7 1.00 0.00 99.9 9.3013-12 1.8653-11 2.521E-11 

4= = -  .rer,Added A?’’ Y Tom Beddick +--$ 1 1  -2s-02 
Analyst Date 

GRETCHEN FARNUN G 
9fw 

Reviewer 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
23-NOV-2002 12:37:10 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 22NOV02SR02-9368 UU.CNF 
* * * * * * * * * * * * * * * * * T * * * ' i ; * * * * * * * ~ * * * ~ * * * * * * * * * * * * * * * * T * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

BATCH ID: 22NOV02 * SAMPLE ID: R02-9368 
* 

SAMPLE DATE: 22-NOV-2002 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL JS-W * DETECTOR NUMBER: 012 
ACQ DATE: 22-NOV-2002 13:20 * AVERAGE EFFICIENCY: 18.40% 
ELAPSED LIVE TIME: 60000. * RECOVERY : 94.29% 
TRACER ID: U232-SEP02 * TRACER FWHM (kev) : 42.84 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.492 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 5-NOV-2002 12:48 * EFF CAL DATE: 5-NOV-2002 12:48 

B 012 4NOV02 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uci/ ml 2-SIGMA uci / ml 

6.039E-11 

1.5353-09 2.897E-10 1.7623-11 

2.174E-11 

&232 5302.5 951.00 2.00 99.8 6.1843-09 7.9333-10 

U-234 4761.5 236.00 0.00 99.8 

U-235 4385.5 2.00 0.00 80.9 1.604E-11 2.280E-11 

77.00 0.00 100.0 4.9973-10 1.3283-10 1.7593-11 U-238 4184.4 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* =' %',Added A,  * -J 

I \ - - 2 5 - - b L  
Date 

--P 
Tom Beddick 

Analyst 

9w I \  I Z 3 I o  I- 
GRETCHEN FARNUNG 

Reviewer Dat'e 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
23-NOV-2002 12:33:43 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 22NOV02$R02-9368 PU236.CNF 
*****************J;***~*******~***~****************~**************************** 

BATCH ID: 22NOV02 * SAMPLE ID: R02 - 9368 
* 

SAMPLE DATE: 22-NOV-2002 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL JS-W * DETECTOR NUMBER: 004 
ACQ DATE: 22-NOV-2002 13~09 * AVERAGE EFFICIENCY: 23.05% 
ELAPSED LIVE TIME: 60003. * RECOVERY: 69.16% 
TRACER ID: PU2 3 6 - FEB02 * TRACER FWHM (kev) : 66.29 
LAMBDA VALUE: 250. * ' ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.524 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B-004 - 3NOV02 * BKG ELAPSED TIME: 60004. 
ENERGY CAL DATE: 2-NOV-2002 12~34 * EFF CAL DATE: 2-NOV-2002 12~34 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uci/ ml 

&PU236 5755.0 721.00 10.00 100.0 5.0953-09 6.819E-10 1.230E-10 

PU-238 5487.1 -2.00 9.00 99.9 -1.414E-11 5.6593-11 1.178E-10 

PU-239 5147.7 0.00 2.00 99.9 2.360E-16 2.828E-11 6.5653-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I I -2$-0 t 
Date 

tom Beddick 
Analyst 

M It ( 2 3  l0-C GRETCHEN FARNUNG 
I Date Reviewer 

:q Added A 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
23-NOV-2002 12:36:44 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 22NOV02SR02-9369 UU.CNF 
*****************~***7********~************~***~**************************** 

BATCH ID: 22NOV02 * SAMPLE ID: R02 - 9369 
* 

SAMPLE DATE: 22-NOV-2002 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: JW-B FIELD BLK * DETECTOR NUMBER: 011 
ACQ DATE: 22-NOV-2002 13 : 19 * AVERAGE EFFICIENCY: 18.83% 
ELAPSED LIVE TIME: 60000. * RECOVERY : 95.07% 
TRACER ID: U232-SEP02 * TRACER FWHM (kev) : 41.21 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.492 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 5-NOV-2002 12:48 * 
BKG FILENAME: - - 

EFF CAL DATE: 5-NOV-2002 12:48 
B 011 4NOV02 * BKG ELAPSED TIME: 60000. * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uci/ ml 2-SIGMA uCi/ ml 

6U2 3 2 5302.5 981.00 0.00 99.8 6.1843-09 7.7743-10 1.708E-11 

U-234 4761.5 5.00 0.00 99.8 3.152E-11 2.850E-11 1.708E-11 

U-235 4385.5 0.00 0.00 80.9 0.000E+00 O.OOOE+OO 2.108E-11 

U-238 4184.4 4.00 1.00 100.0 2.517E-11 3.100E-11 4.631E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I \ -  25--0 L Tom Beddick .% 
Analyst Date 

GRETCHEN FARNUNG 8M I\ 123 10.- 
Reviewer Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
23-NOV-2002 12:33:21 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 22NOV02SR02-9369 PU236.CNF 
* * * * * * * * * * * * * * * * * ~ * * * i + * * * * * * * ~ * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * ~ * *  

BATCH ID: 2 2NOVO 2 * SAMPLE ID: R02 - 9369 
* 

SAMPLE DATE: 22-NOV-2002 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: JW-B FIELD BLK * DETECTOR NUMBER: 003 
ACQ DATE: 22-NOV-2002 13:09 * AVERAGE EFFICIENCY: 23.02% 
ELAPSED LIVE TIME: 60001. * RECOVERY : 58.03% 
TRACER ID: PU236-FEB02 * TRACER FWHM (kev)  : 60.11 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.524 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 2-NOV-2002 12~34 * EFF CAL DATE: 2-NOV-2002 12~34 

B 003 3NOV02 * BKG ELAPSED TIME: 60002. BKG FILENAME: - - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG &ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA u c i  / ml 

*PU236 5755.0 604.00 10.00 100.0 5.0953-09 6.9393-10 1.4683-10 

PU-238 5487.1 4.00 10.00 99.9 3.3763-11 8.2823-11 1.470E-10 

PU-239 5147.7 1.00 1.00 99.9 8.4393-12 2.9263-11 6.211E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick % I - 2 q - O . t  
Analyst Date 

4w I )  I z d o r  
GRETCHEN FARHUNG 

R e v i e w e r  Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
23-NOV-2002 12:35:55 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE R:R 22NOV02$BLK-SW W.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 2 2 NOVO 2 * SAMPLE ID: BLK-SW 
SAMPLE DATE: 22-NOV-2002 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: SUPPLY WELLS BLK * DETECTOR NUMBER: 009 
ACQ DATE: 22-NOV-2002 13:18 * AVERAGE EFFICIENCY: 18.43% 
ELAPSED LIVE TIME: 60000. * RECOVERY : 92.18% 

* TRACER FWHM (kev) : 80.25 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.492 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 

TRACER ID: U232-SEP02 

ENERGY CAL DATE: 5-NOV-2002 12:47 * EFF CAL DATE: 5-NOV-2002 12:47 
* BKG ELAPSED TIME: 60000. B 009 - 4NOV02 BKG FILENAME: - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

m 2 3 2  5302.5 931.00 0.00 99.8 6.1843-09 8.037E-10 1.800E-11 

U-234 4761.5 4.00 0.00 99.8 2.6573-11 2.683E-11 1.800E-11 

U-235 4385.5 2.00 0.00 80.9 1.6393-11 2.3293-11 2.221E-11 

U-238 4184.4 2.00 0.00 100.0 1.3263-11 1.8843-11 1.7973-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * *  Tracer FWHM > 80.0 Kev * * *  

Tom Beddick I 
Ana>yst 

6 RETCH EN FAR N U N G 
cpv= 

Reviewer 

Procedure number RL-CP-012 

Pg. .-E: of .A 



I .  

BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
23-NOV-2002 12:32:30 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE R:R 22NOV02$BLK-SW PU236.CNF 
*****************T***~*******~***~**************~****************************** 

BATCH ID: 22NOV02 * SAMPLE ID: BLK-SW 
* 

SAMPLE DATE: 22-NOV-2002 0O:OO * ALIQUOT : 4.000E+02 rn l  
SAMPLE TITLE: SUPPLY WELLS BLANK * DETECTOR NUMBER: 001 
ACQ DATE: 22-NOV-2002 13:07 * AVERAGE EFFICIENCY: 
ELAPSED LIVE TIME: 60001. 
TRACER ID: PU236-FEB02 * TRACER FWHM (kev) : 55.51 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.524 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

21.71% 
* RECOVERY: 60.19% 

ENERGY CAL DATE: 2-NOV-2002 12~34 * EFF CAL DATE: 2-NOV-2002 12~34 
B 001 3NOV02 * BKG ELAPSED TIME: 60004. BKG FILENAME : - - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ rn l  2-SIGMA uCi/ r n l  

*PU236 5755.0 591.00 9.00 100.0 5.0953-09 7.124E-10 1.4353-10 

PU-238 5487.1 3.00 9.00 99.9 2.5883-11 7.914E-11 1.4373-10 

PU-239 5147.7 1.00 2.00 99.9 8.6253-12 3.8593-11 8.009E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Torn Beddick 
Analyst Date 

11 1 z ~ g b  
GRETCHEN FARNUNG 

Reviewer Date 

Procedure number RL-CP-012 

1 



i VERIFIED TO BE A TRUE & 
CORRECT COPY 

Other (Specify Below) 

0 Americium Isotope 
M Uranium Isotope 

*Sample Disposition: 
Return to Submitter 

System: a I 
0 Dqose  (The Lab will not be responsible for disposal of chemicals) Disk: a33 

4 I 
- 

0 Archive** 

#PRIORITY (Manager's Approval) 1 Completion Date:doea 

CHAIN-OF-CUSTODY RECORD 

The sample(s) named below have been evaluated to procedure TR-OP4OI for transportation in commerce over public roads. Check applicable box below. 
0 The materials are regulated by DOT. Contact Site Shipping Oficer. 
0 The materials are exempted fi-om regulation. Sign below and transport materials in accordance with procedure TR-OP-OO I .  
D N/A - materials not going on public roadway. 

Evaluator's Signature Date 

Sample Submitted By: Relinquished: 

Received By: Relinquished: 

?# Requires Building Manager's or Health Physics Supervisor's approval for priority samples only. Contact Laboratory Manager prior to submitting. 
Mandatory entries for acceptance of samples. 

**  Requires Laboratory Manager's and DepartmenVBuilding Manager's approval. 

DDO-027, Rev. 15 Pg. I of 10/0 1 (DT) 



F R I  NOV 08, 2002 
GROUP C SR90 COUNT OF UJ SITE SUPPLY UELLS (2NO HALf 20021 NOV.08,2002, 

SAMPLE TIME ALPHA BETA ALPHA BETA TOD CLOCK 
SN CODE (MIN.1 COUNTS COUNTS CPH CPH HR:HN:SEC 

1 SR90 100nOO 
2 SR90 100,oo 
3 SR90 100,OO 
4 SR90 100,oo 
5 SR90 lOO.00 
6 SR90 100.00 
7 SR90 100.00 
8 SR90 100,oo 

6 95 0,06 0,95 
8 122 0.08 1,22 

10 124 0,lO 1.24 
11 118 0.11 1,18 
14 103 0,14 1.03 
15 4432 0,15 44.32 
10 93 0,lO 0.93 
11 2080 0.11 20,80 

#A>i102-09366 THRU 9369 



iUE NOV 26.  2002 
GROUP C 990 COUNT OF B S  FOR SUPPLY WELLS 2ND HALF 2002, 

SAHPLE T I H E  ALPHA BETA ALPHA BETA TOD CLOCK 
SN CODE I H I N . )  COUNTS COUNTS CPM CPH HR:RN:SEC 

a sR9o 1oo.00 6 3551 0.06 3 5 , ~  oa:5a:19 6 s  ~ c - ~ G T  

REVIEWED By: CRETCHEN FARNUNG 5& 

3 .b Pg. Ot ___ 



Strontium-90 Analysis of West Jeff. Supply Wells - 2 nd Half 2002. 

Method: RL-TP-035 

Dates of Collection: 9/24/02 

Sample Size (ml) : 100.00 
Separation Date: 11/8/02 
Separation Time: 11 :15 

First Count: 

Page I/ of G 

Reviewed By: GRETCHEN FW9NUN6 7w 



I I 

y .  . Putting Technology To Work 

Sample Preparation Record Sheet 

Preparation Date I [  - 6  S O L  

Analysis 51- 'ia 

DDO-02 1, Rev. 3 9/00(dt) 



.I 



H Pluton& Isotope 
0 Americium Isotope 
II Uranium Isotope 
0 Thorium Isotope 

Strontium90 

Other (Specify Below) 

*Sample Disposition: 
H Return to Submitter 
0 
0 Archive** 

Dispose (The Lab will not be responsible for disposal of chemicals) 

#PRIORITY (Manager’s Approval) 

CHAIN-OF-CUSTODY RECORD 

The sample(s) named below have been evaluated to procedure TR-OP-001 for transportation in commerce over public roads. Check applicable box below. 
0 The materials an regulated by DOT. Contact Site Shipping Officer. 
0 The materials are exempted from regulation. Sign below and transport materials in accordance with procedure TR-OP-001. 
0 N/A - materials not going on public roadway. 

Evaluator’s Signature Date 

Sample Submitted By: Relinquished: 

# &qui& Building Manager’s or Health Physics Supervisork approval for priority samples only. Contact Laboratory Mananer prior to submitting, 
* Mandatory entries for acceptance of samples. 
** Requires Laboratory Manager’s and Deparbnent/Building Manager’s approval. Pg. L of A 
DDO-027, Rev. 15 10/01 (DT) 



VtKlrItU IU Ut W IKUL 61 

Eugene H. Sands f~' 1 z 4 3 - Q 

QBBaeue RADIOANALYTICAL LABORATORY ANALYTICAL REQUEST 
. . . ~ m t , , t ~ k g y r o w  

Other (Specify Below) 

h 

H Plutonium Isotope 
0 Americium Isotope 
fl Uranium Isotope 
0 Thorium Isotope 

Strontium90 

*Sample Disposition: 
fl Return to Submitter 

#PRIORITY (Manager's Approval) 
~ 

CHAIN-OF-CUSTODY RECORD 

The sample(s) named below have been evaluated to procedure TR-OP-001 for transportation in commerce over public roads. Check applicable box below. 
0 The materials arc regulated by DOT. Contact Site Shipping Oficer. 
0 Thc materials arc exempted from regulation. Sign below and transport materials in accordance with procedure TR-OP-001. 
0 NIA -materials not going on public roadway. 

Evaluator's Signature Date 

Sample Submitted By: , ,' ' Relinquished: 

ReturnedAIisposedhived: 

# Rcquins Building Manager's or Health Ph sics Supervisor's approval for priority samples only. Contact Laboratory Manaacr prior to submittina. * Mandatory entries for acceptance of sampgs. 
** Requires Laboratory Manager's and DepartmcnUBuilding Manager's approval 

DDO-027, Rev. 15 10/01 (DT) 
Pg. 3 01 -!?! 



FA1 DEC 27, 2002 
GROUP C GROSS A/B COUNT OF THE SOLUBLE RESIDUES OF NELS 1~0,110R1116R,118,168,172,306,306REP,306BLANK,C09 tC16 2ND HALF 2002, LOA - Yq09-  9 5 0 9  

SAHPLE T I M E  ALPHA BETA ALPHA BETA CLOCK 
SN CODE ( M I N , )  COUNTS COUNTS CPH CPH HR:MN:SEC 

--j w 
I 19 

4 WAT/EW 140.00 42 358 0.30 2,55 01:12:01 
5 WAT/EU 140.00 42 341 / I  Q 4 
6 WAT/EW 140.00 36 379 0 , 2 5  2,70 05:52:45 l?a ls )  7-1 2.46 I 1.04 

7 WAT/EW 140.00 30 233 0,21 1,66 08:13:07 3 6 K m :  
8 WAT/EW 140.00 38 201 0.27 1.43 10:33:29 30 :;, 
9 UATlEW 140.00 18 1 5 2  0.12 1.08 123351 3 0 ~ ~ ~ ~ ~ ~ )  ?- 1 ‘ 0 0  
10 WAT/EW 140.00 43 471 0.30 3.36 15:14:13 c 0 4  @.I h .5;B 1,61/ 

1 1  WAT/EW 140.00 2 6  208 0,18 1.48 17:34:35C/6@ 2876 /,os’ 

SUN DEC 29, 2002 
GROUP D GROSS A h  COUNT OF THE SOLUBLE RESIDUE OF WELL 101 2ND HALF 2002 A02 - Y Y 9 /  

SAHPLE T I M E  ALPHA BETA ALPHA BETA CLOCK 
SN CODE ( M I N , )  COUNTS COUNTS CPH CPM HA : ktN : SEC 

b r  SA O C T O <  544=4cT00ef3 
1 YAT/EU 500.00 103 , 947 0.20 1.89 01:55:04 /4/ (51 7 8  2. r Y  / / O Y  

SUN OEC 29, 2002 
GROUP E GROSS A h  COUNT OF THE SOLUBLE RESIDUES OF WELLS 103,150,155,206,300,506,C03,B.S.1,8.S.2 6 BLANK 2ND HALF 2002 202 94’92 - 9 r o  7 

SAMPLE T I M E  ALPHA BETA ALPHA BETA CLOCK 
SN CODE (MIH.) COUNTS COUNTS CPH CPH HR:HN:SEC 

8 WAT/EY 70.00 
9 WAT/EW 70.00 
10 MAT/EU 70.00 
1 1  Y A T / E i  70,OO 
12 WATlEW 70,OO 1678 620 2 3 . 9 7  
13 WAT/EU 70,OO 17 3794 0.24 54.20 17:lO:O 
14 UAT/EW 10,OO 

*A) ‘ b z d t  560 L b r  k5e-J G r  O( 

HON DEC 30, 2002 
GROUP F GROSS A/! COUNT OF THE SOLUABLE RESIDUE OF WELL 601 2NO HALF 2 0 0 2  ko 2 -  95-06 

SAMPLE TIME ALPHA BETA ALPHA BETA CLOCK 
SN COOE ( M I N , )  COUNTS COUNTS CPM CPH HR:MN:SEC 

Isy* h4 T p c m  si3 quflc /3 
1 WAT/EW 1300.00 151 1411 0-11 1.08 16:00:51 6.01 6’) 6 t  I z 0y3 / *  oc/ 



n o  z- f49O *ru. 9937 
@iU . mlN OEC 30, 2002 

GROUP G GROSS A/B COUNT OF THE INSOLUABLE RESIDUES OF W.J,GROUND WATER IJELLS,B,S. b BLANK 2NO HALF 2002 R@2- Vq9O - A2- 45409 
SAHPLE TIME 

SN CODE (HIN.) 

1 WAT/RJ 60.00 
2 KAT/EW 60.00 
3 WAT/EW 60,OO 
4 WAT/EW 60.00 
5 YATIEW 60,OO 
6 WAT/EW 60.00 
7 WAT/EU 60.00 
8 WAT/EW 60.00 
9 WAT/Frl 60.00 

10 WAT/EW 60.00 
11 WAT/EW 60.00 
12 WAT/EW 60.00 
13 WATlEW 60.00 
14 WATlEW 60.00 
15 WAT/EW 60,OO 
16 HATIE! 60,OO 
17 YAT/EW 60.00 
18 WAT/EW 60,OO 
19 WAT/EW 60.00 
20 UAT/E# 60.00 
21 WAT/EW 60.00 
22 WAT/EW 60,OO 
23 WAT/EW 60.00 
24 UATlEW 60.CO 
25 WAT/EW 60,OO 
26 WAT/EW 60,OO 
27 WAT/EK 60.00 

ALPHA 
COUNTS 

16 
29 
18 
34 
18 
9 

45 
30 
26 

6 
18 
20 
8 

15 
21 

4 
9 

10 
12 
19 

5 
28 
16 
13 
12 
8 

15 

BETA 
COUNTS 

157 
308 
187 
206 
173 
189 
340 
294 
305 
173 
196 
186 
172 
177 
299 
165 
189 
163 
175 
224 
170 
239 
182 
188 
172 
191 
1 a8 

ALPHA 
CPM 

0.26 
0,48 
0,30 
0.56 
0,30 
0.15 
0.75 
0.50 
0.43 
0 , lO 
0.30 
0,33 
0,13 
0.25 
0.35 
0.06 
0.15 
0,16 
0,20 
0.31 
0,08 
0.46 
0,26 
0.21 
0,20 
0,13 
0.25 

BETA 
CPH 

2.61 
5.13 
3,11 
3.43 
2.88 
3.15 

4,90 
5.08 
2.88 
3.26 
3.10 
2,86 
2.95 
4.98 
2.75 
3.15 
2 . 7 1  
2.91 
3.73 
2,83 
3.98 
3.03 
3.13 
2.86 

3 - 1 3  

5.80 

3. ta  

REVIEWED BY: 



248 0,12 2,25 14:58:47 l O 3 - A  PV’ 7d 21 rf3 
3 E n  110.00 1091 691 9,91 6,33 16:49:09 / o  -3hIfM 80 /, 6L/ 
4 EM 110.00 21 5274 0.24 4 ~ 9 4  ia:39:3i /03-w/sp 86 2 ,  d z  

2 EW 110.00 14 

‘A> 

A O Y  
1, @ ff 
/, .rj  

SAT JAN 04, 2003 
GROUP E GROSS A / B  COUNT OF WELL llOR RECOUNT - 9(1q3 

SAMPLE T I M E  ALPHA BETA ALPHA BETA TOD CLOCK 
SN CODE ( H I N . )  COUNTS ‘ COUNTS CPH CPM HA:HN:SEC 

SAfiCfiLb( S A G C f i L P  
55 539 0.21 2,Ol 22:59:58 ! l o &  40 L L 3  11 97 

1 EU 260.00 

REVIEWED BY: 
GRETCHEN FbRNUNG 

‘ Is Io 3 



Gross alpha/beta Water Final Results 

Method: SW846-9310 (modified) (LL-TP- .O~F&= / / d C g  

West Jefferson Site - Monitoring Wells - 2nd Half 2002. 
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##Baltelle 
. . . Putting Technology To Work 

Sample Preparation Record Sheet 

DDO-021, Rev. 4 9/00(dt) 



. . . Puffing Technology To Work 

Sample Preparation Record Sheet 

DDO-021, Rev. 4 9/00(dt) 



##Baelle 
. . . Putting Technology To Work 

Sample Preparation Record Sheet 

.3 

5 

6 

.+ 

DDO-021, Rev. 4 9/00(dt) 



:-. . Putting Technology To Work 

Sample Preparation Record Sheet 

DDO-02 1, Rev. 4 9/00( d t) 



ALPHA/BETA COUNTER SAMPLE HOLDER GUIDE 
"2 ,rnQroLj g & r u , e m  3attelle 

unfng Technology To Work 

Date: / A -  J ? - O Z  Operator: g. H . FA OD 5 R?!'No.: 6 7507 
System No.: 2 Background (cpm) Efficiency (percent) 
Disk No: 23 c4 90~- a: 6.,2. By: Lo8 a: 23 , 5 2  By: 41. ( 1  
File Name: 8: 0 2  - 9 9 9 0 a: u//r $7: N/b 

Tray 
No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

- 

- 

21 

22 

23 

24 

25 
>DO4 



c 

ALPHAiBETA COUNTER SAMPLE HOLDER GUIDE 

q w  I 02 
Date: i 2 - 2  7- -02 Operator: 6 r - l ,  .F~+)~JKS l$ No.: 
System No.: 2 Background (cpm) Efficiency (percent) 

. . . Putting Technology To Work 

DiskNo: 23 7 SOL a: o*'z By: 1.0 €3 a: 2 3 , 5 2  By: 4 f b  I I 
FileNarne: 8.' 07 ,  - 9 4 7 0  a: b/& By: W A  

23 48 

24 49 

25 , 5 0  
3DO-020, Rev. 4 pg. .-L! ot J$ 4/01(DR 



0 
‘d \ 

ALPHABETA COUNTER SAMPLE HOLDER GUIDE 
ok , , ~ R ~ l i ~ ~  H f l a t T 6 w  

Baltelle . . . Putting TKhnology To Work 

Date: 12-Z 3 -07 Operator: H 1 0s $No.: ‘‘7992 950 F 
System No.: 2, Background (cpm) Efficiency (percent) 
Disk No: 1 3  9 roc a: 0 l ) L  By: 1 . 0 8  a: 23 .5k ~ 7 :  4 1 ,  I I 
FileName: f / 0 2  - 9 q q O  a: P / A  $7: U / R  

9 r s  2 
I I 

Tray I Grp I Identity No. 

25 I I 
% 

)DO-020, Rev. 4 i 4/01(DK 



c 

ALPHA/BETA COUNTER SAMPLE HOLDER GUIDE 

7 5 0 G  Cl, 2, 
Date: /%-2 3 - 0 2- Operator: Y 8 Sfi5n/f)5 I$ No.: 
SystemNo.: 2 Background (cpm) Efficiency (percent) 

Battelle . . . Pulting Technology To Work 

DiskNo: 23q * & a :  O + I Z  By: /. 0 5 a: 23.5% By: 41, I 
FileName: 81 0 2  - q q q O  a: & / A  By: 



ALPHA/BETA COUNTER SAMPLE HOLDER GUIDE 
02. - Ballelle 

Pulthg Technology To Work 
Date: / 2- 3 - 6 7 Operator: tCt H . P A u ~ /  #No.: ?dcfO fHf?o yJoq 
SystemNo.: 2 Background (cpm) Efficiency (percent) 
Disk No: 134 f-ca: 0,23 py: 2,q-t  a: 23JZ py: 41. / I  
FileName: 8t02. - 9’19a a: &/A p7: u/A- 



c 

ALPHA/BETA COUNTER SAMPLE HOLDER GUIDE Baftelle . . . Puttin8 Technology To Work 

Date: I - 3-  0 2  

Disk No: 23 li a: $7: a: 2343-2, $ y : Y ( . l r  

Operator: E ,  H-  Sa 0%' NO.: 02- - 79 9 7 
System No.: 2 Background (cpm) ' Efficiency (percent) 

FileName: o t  - w 4 2  R , D Q T  a: $7: 

3 
P 
3 

\\ 



I .  

c 

Baftelle A L P M E T A  COUNTER SAMPLE HOLDER GUIDE 
. . . PuMing Technology To Wrk 

Date: 1 - 3 -  *3 Operator: 6, I-I I sL3 0 0 3  - 0 2 -  49q'  

Disk No: t3 '1 a: BY: a: BY: 
File Name:O2- g'fq3 R, , U h T  a: BY: 

System No.: z Background (cpm) .il(.o'' Efficiency ( r e r z t )  



. 

## Banefle RADIOANALYTICAL LABORATORY ANALYTICAL REQUEST 
. . . ha/ -  Technology To Mrk 

Other (Specify Below) 

Americium Isotope 
E Uranium Isotope 
0 Thorium Isotope 

Strontium90 

*Sample Disposition: 
E Return to Submitter 
0 
0 Archive** 

Dispose (The Lab will not be responsible for disposal of chemicals) 

-h 

#PRIORITY (Manager's Approval) 

FOR LAB USE ONLY 

CompletionDate: 1% ' - It, 
i 

CHAIN-OF-CUSTODY RECORD 

The sample(s) named below have been evaluated to procedure TR-OP-001 for transportation in commerce over public roads. Check applicable box below. 
0 The materials are regulated by DOT. Contact Site Shipping Officer. 
0 The materials are exempted from regulation. Sign below and transport materials in accordance with procedure TR-OP-001. 
0 N/A - materials not going on public roadway. 

Evaluator's Signature Date 

Sample Submitted By: A e l i n q u i s h e d :  

Relinquished: Received By: // P 

Received By: . 

/--' € .# 
-isposed/h&ive& Eugene H. Sands f - fcoz 

DDO-027, Rev. 15 



Baaelle RADIOANALYTICAL LABORATORY ANALYTICAL REQUEST 
. . . PuUlnn Technoloav To W 

i ; & & , b G f i l & l  c a 
*Type of Analysis: 

Other (Specify Below) 

0 Americium Isotope 
E UraniumIsotope 
0 Thorium Isotope 

Strontium90 

*Sample Disposition: 
H Return to Submitter 
0 
0 Archive** 

Dispose (me Lab will not be responsible fix disposal of chemicals) 

#PRIORITY (Manager’s Approval) 

FOR LABHSE O N L Y  

Received By u y l  / 2 - I j - 0 2  {Loa 

CHAIN-OF-CUSTODY RECORD 

The sample(s) named below have been evaluated to procedure TR-OP-001 for transportation in commerce over public roads. Check applicable box below. 
0 The materials are regulated by DOT. Contact Site Shipping Officer. 
0 The materials are exempted from regulation. Sign below and lransport materials in accordance with procedure TR-OP-001. 
0 N/A -materials not going on public roadway. 

Evaluator’s Signature Date 

Sample Submitted By: 

e i s p o s e d A r c h i v e d :  Eunene H. Sands IL--’ 

# Rcquima Building Mrnsgcr‘s or Health Ph sics Supervisor’s approval for priority samples only. Contact LDbontory MRnaRet mior to submitting, 

** Rcquirea Labomtory Manager’s and DcparhmntlBuilding Manager’s approval. 
~ a n h t o r y  tmiw for acceptance ofsampL. 

DDO-027, Rev. 15 10/01 (Dq 
pg. 1 of 



. . . Putting Technology To Work 

Gamma Sample Information 

Sample Description 

rf lA 
Completed BY: Eugene H. Sands 

/ 1 - / 3 - O L  Date: 

DDO-485 04/01 (DT) 



- - . Putting Technology To Work 

Gamma Sample Information 

DDO-485 

Eugene H. Sands Completed By: 

Pg. A of 3 
04/01 (DT) 



Sample ID : R02-9490 
Page : 1 

Acquisition date : 13-DEC-2002 16:59:50 

Battelle Radioanalytical Laboratory Report 

Configuration : DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R029490 - GAMMAl - 15LQMARMG-4451.C 
Report Generated : 14-DEC-2002 09:44:59.25 

Lab Number : R02-9490 
Description : WELL NO.lOO GROUND WATER WELL 2ND HALF 2002 

Deposition date : 
Sample date : 12-DEC-2002 13:45:00 Acquisition date : 13-DEC-2002 16:59:50 
Sample quantity : 1.725003+03 ML Critical level : Yes 
Sample type : WATER 

Detector name : GAMMAl Detector geometry: 1.5LQMA.R M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 16:45:00.00 Elapsed real time: 0 16:45:05.26 0.0% 
Pk start channel : 100 Pk end channel : 4000 
Sensitivity 
Bkg Filename : DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG03DEC021 - GAMMAl - 4407.CNF;l 
Nuclide library : DKAO: [GAMMA.SCUSR.LIB]ENvIRO ZIQUID-NLB; 
ASF Filename : ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

: 7.00000 Gaussian : 7.00000 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
<or = to MDA 

Eugene H. Sands cfk? 
Analyzed by: 

,2.-18- 0- 

fL/J 12-1 a-- 0- 
Reviewed by: Eugene H. Sands 



Combined Activity-MDA Report 
Sample ID : R02-9490 

- - - -  Non-Identified Nuclides - - - -  

Nuclide 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

Key - Line 
Activity 
(uC i /ML ) 

1.1853-09 
-2.8843-09 
-2.2683-10 
4.6713-11 
2.6733-10 
-5.9503-10 
6.6783-08 
-1.0253-08 
2.4633-09 

K.L. Act error 
Ided 

1.5113-09 
4.3073-09 
1.5793-09 
1.6673-09 
3.9713-09 
2.8093-09 

+ 6.3743-08 
1.3423-08 
5.3403-09 

Page : 2 
Acquisition date : 13-DEC-2002 16:59:50 

MDA 
(uCi /ML) 

2.5543-09 
6.9463-09 
2.3293-09 
2.4713-09 
6.4013-09 
4.5063-09 
4.5913-08 
4.0043-09 
7.9433-09 

MDA error 

O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  

Act/MDA 

0.464 
-0.415 
- 0 . 0 9 7  
0.019 
0.042 
-0.132 
1.455 
-2.561 
0.310 



, 

Sample ID : R02-9491 
Page : 1 

Acquisition date : 13-DEC-2002 17:01:09 

Battelle Radioanalytical Laboratory Report 

Configuration 
Report Generated : 14-DEC-2002 09:46:32.74 

Description : WELL NO. 101 GROUND WATER WELL 2ND HALF 2002 

: DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R029491 - GAMMA2 - 15LQMARMG - 4452.C 

Lab Number : R02-9491 

Deposition date : 
Sample date : 12-DEC-2002 13:OS:OO Acquisition date : 13-DEC-2002 17:01:09 
Sample quantity : 1.725003+03 ML Critical level : Yes 
Sample type : WATER 

Detector name : GAMMA2 Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 16:45:00.00 Elapsed real time: 0 16:45:23.63 0.0% 
Pk start channel : 100 Pk end channel : 4000 

Bkg Filename : DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG27NOV022 - GAMMA2 - 4400.CNF;l 
Nuclide library : DKAO:[GAMMA.SCUSR.LIB]ENVIRO LIQUID-NLB; 
ASF Filename : ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

Sensitivity : 7.00000 Gaussian : 7.00000 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
< or = to MDA 



Combined Activity-MDA Report 
Sample ID : R02-9491 

_ _ - -  Non-Identified Nuclides - - - -  

Key - L 1 ne 
Activity K.L. Act e r ro r  

Nuclide (uCi/ML) Ided 

CO-60 1.8663-12 9.3683-10 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

1.9173-10 
7.7093-10 
-1.0703-09 
-1.3343-09 
-1.1593-09 
-2.4503-09 
-1,2533-08 
-1.2823-08 

2.6013-09 
1.0193-09 
1.0243-09 
2.7153-09 
1.9103-09 
3.6723-08 
9.2873-09 
3.5233-09 

, 
Page : 2 

Acquisition date : 13-DEC-2002 17:01:09 

MDA 
( uC i /ML 1 

1.5893-09 
4.4863-09 
1.5403-09 
1.6633-09 
4.3133-09 
3.0263-09 
3.5513-08 
2.9353-09 
5.1613-09 

MDA error 

O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 .0003+00  
O.OOOE+OO 
0.000E+00 

Act/MDA 

0.001 
0.043 
0.501 
-0.643 
-0.309 
-0.383 
-0.069 
- 4 . 2 6 7  
-2,484 



Sample ID : R02-9492 
Page : 1 

Acquisition date : 13-DEC-2002 17:02:26 

Battelle Radioanalytical Laboratory Report 

Configuration : DKAO: [GAMMA.SCUSR.ARCHIVE]SMP - R029492 - GAMMA3 - 15LQMARMG - 4453.C 
Report Generated : 14-DEC-2002 09:47:57.44 

Lab Number : R02-9492 
Description : WELL NO. 103 GROUND WATER WELL 2ND HALF 2002 

Deposition date : 
Sample date : 12-DEC-2002 13:2,5:00 Acquisition date : 13-DEC-2002 17:02:26 
Sample quantity : 1.725003+03 ML Critical level : Yes 
Sample type : WATER 

Detector name 
Serial Number 
Elapsed live time: 
Pk start channel : 
Sensitivity 
Bkg Filename 
Nuclide library : 
ASF Filename 

GAMMA3 Detector geometry: 1.5LQMAR M/G 

0 16:45:00.00 Elapsed real time: 0 16:45:04.25 0.0% 
100 Pk end channel : 4000 
7.00000 Gauss i an : 7.00000 
DKAO: [GAMMA.SCUSR.ARCHIVE]BKG BKG27NOV023 - GAMMA3-4401.CNF;l 
DKAO: [GAMMA.SCUSR.LIB]ENvIRO zIQUID.NLB; 

Critical level : Yes 

ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  
Ail nuclides reported 

<or = to MDA 

Analyzed by: Eugene H. Sands 

gdJ / 2 - / 8 -  0-t- 
Reviewed by: Eugene H. Sands 

Pg. 4 of -2y 



Combined Activity-MDA Report 
Sample ID : R02-9492 

Page : 2 
Acquisition date : 13-DEC-2002 17:02:26 

- - - -  Non-Identified Nuclides - - - -  

Key- Line 
Activity K.L. Act error MDA MDA error Act/MDA 

Nuclide (uCi/ML) Ided (uCi/ML) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

2.4723-10 
-2.4253-09 
1.241E-10 
-1.5003-09 
9.8223-10 

-8.6703-10 
-8.0383-09 
2.3163-09 
-2.7753-09 

1.3613-09 
3.5423-09 
1.3933-09 
1.4303-09 
3.0993-09 
2.1963-09 
3.8233-08 
1.2273-08 
3.7303-09 

2.1883-09 
5.7203-09 
2.0773-09 
2.3413-09 
5.1073-09 
3.5653-09 
4.3513-08 
3.4373-09 
6.2133-09 

0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  

0.113 
-0.424 
0.060 
-0.641 
0.192 

-0.243 
-0.185 
0.674 
-0.447 



. 
Sample ID : R02-9493 

Page : 1 
Acquisition date : 13-DEC-2002 17:03:45 

Battelle Radioanalytical Laboratory Report 

Configuration 
Report Generated : 14-DEC-2002 09:49:22.49 

: DKAO: [GAMMA.SCUSR.ARCHIVE]SMP - R029493 - GAMMA5 - l5LQMARMG - 4454.C 

Lab Number : R02-9493 
Description : WELL NO.11OR GROUND WATER WELL 2ND HALF 2002 

Deposition date : 
Sample date : 13-DEC-2002 13:25:00 Acquisition date : 13-DEC-2002 17:03:45 
Sample quantity : 1.725003+03 ML Critical level : Yes 
Sample type : WATER 

Detector name : GAMMA5 Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 16:45:00.00 Elapsed real time: 0 16:45:35.55 0.1% 
Pk start channel : 100 Pk end channel : 4000 

Bkg Filename : DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG27NOV025-GAMMA5-4402.CNF;l 
Nuclide library : DKAO: [GAMMA.SCUSR.LIB]ENVIRO-zIQUID.NLB; 
ASF Filename : ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

Sensitivity : 7.00000 Gaussian : 7.00000 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
(or = to MDA 

Reviewed by: Eugene H. Sands m!J 
/ z - I  g--a_)'z 

CRETCHEN FARNUNG qw ,z\, o(6 t 



Combined Activity-MDA Report 
Sample ID : R02-9493 

Page : 2 
Acquisition date : 13-DEC-2002 17:03:45 

- - - -  Non-Identified Nuclides - - - -  

Key-Line 
Activity K . L .  Act error MDA MDA error Act/MDA 

Nuclide (uCi/ML) Ided (uC i /ML ) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

1.9603-10 
2.2143-10 
5.4983-09 
5.5033-09 
-4.8573-10 
1.3563-09 
7.071E-09 
-1.8903-09 
7.5023-09 

1.6473-09 
4.7673-09 
1.7503-09 
2.2623-09 
4.6603-09 
3.2983-09 
5.2253-08 
1.6133-08 
5.7843-09 

2.7753-09 
7.8953-09 
2.7163-09 
3.0493-09 
7.5143-09 
5.3423-09 
4.9563-08 
4.5023-09 
9.9333-09 

0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  

0.071 
0.028 
2.024 
1.805 

0.254 
0.143 

0.755 

-0.065 

-0.420 



Sample ID : R02-9494 
Page : 1 

Acquisition date : 15-DEC-2002 14:10:19 

Battelle Radioanalytical Laboratory Report 

Configuration 
Report Generated : 16-DEC-2002 06:55:24.87 

: DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R029494 - GAMMA1 - 15LQMARMG - 4455.C 

Lab Number : R02-9494 
Description : GROUND WATER WELL NO. 116R - 2ND HALF 2002 

Deposition date : 
Sample date : 12-DEC-2002 12:30:00 Acquisition date : 15-DEC-2002 14:10:19 
Sample quantity : 1.72500E+03 ML Critical level : Yes 
Sample type : WATER 

Detector name 
Serial Number 
Elapsed live time: 
Pk start channel : 
Sensitivity 
Bkg Filename 
Nuclide library : 
ASF Filename 

GAMMA1 Detector geometry: 1.5LQMAR M/G 

0 16 :45 : 00.00 Elapsed real time: 0 16:45:05.15 0.0'1; 
100 Pk end channel : 4000 
7.00000 Gaussian : 7.00000 
DKAO: [GAMMA.SCUSR.ARCHIVE]BKG BKG03DEC021 - GAMMA1 - 4407.CNF;l 
DKAO: [GAMMA.SCUSR.LIB]ENvIRO EIQUID.NLB; 
ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

Critical level : Yes 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
(or = to MDA 

Analyzed by : Eugene H. Sands 

/J / z - m - o r  
Reviewed by: Eugene H. Sands fl 



Combined Activity-MDA Report 
Sample ID : R02-9494 

Page : 2 
Acquisition date : 15-DEC-2002 14:10:19 

- - - -  Non-Identified Nuclides - - - -  

Key-Line 
Activity K . L .  Act error MDA MDA error Act/MDA 

Nuclide (uCi/ML) Ided (uCi /ML ) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

7.3353-10 
-1.7793-09 
1.2283-09 
-8.3453-10 
1.3253-10 
9.2423-10 
9.3773-09 
-4.3503-09 
-1.8893-09 

1.4183-09 
4.2783-09 
1.5403-09 
1.6783-09 
3.8373-09 
2.7063-09 
4.7123-08 
1.4323-08 
4.8373-09 

2.5073-09 
6.9493-09 
2.3643-09 
2.4213-09 
6.1853-09 
4.3813-09 
4.6253-08 
3.9203-09 
7.9453-09 

0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  

0.293 

0.519 
-0.345 
0.021 
0.211 
0.203 
-1.110 
-0.238 

- 0 . 2 5 6  



Sample ID : R02-9495 
Page : 1 

Acquisition date : 15-DEC-2002 14:11:39 

Battelle Radioanalytical Laboratory Report 

Configuration 
Report Generated : 16-DEC-2002 06:57:04.16 

: DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R029495 - GAMMA2 - 15LQMARMG - 4456.C 

Lab Number : R02-9495 
Description : GROUND WATER WELL NO. 118 - 2ND HALF 2002 

Deposition date : 
Sample date : 12-DEC-2002 12:55:00 Acquisition date : 15-DEC-2002 14:11:39 
Sample quantity : 1.725003+03 ML Critical level : Yes 
Sample type : WATER 

Detector name 
Serial Number 
Elapsed live time: 
Pk start channel : 
Sensitivity 
Bkg Filename 
Nuclide library : 
ASF Filename 

GAMMA2 Detector geometry: 1.5LQMAR M/G 

0 16:45:00.00 Elapsed real time: 0 16:45:23.64 0.0% 
100 Pk end channel : 4000 
7 . O O O O O  Gaussian : 7.00000 
DKAO: [GAMMA.SCUSR.ARCHIVE]BKG BKG27NOV022 - GAMMA2 - 4400.CNF;l 
DKAO: [GAMMA.SCUSR.LIB]ENVIRO EIQUID.NLB; 
ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

Critical level : Yes 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  
All nuclides reported 

c o r  = to MDA 

Reviewed by : 

GRETCHEN FARNUNG qw , , l  1. 

Pg. I( of 



Combined Activity-MDA Report 
Sample ID : R02-9495 

Page : 2 
Acquisition date : 15-DEC-2002 14:11:39 

- - - -  Non-Identified Nuclides - - - -  

Key-Line 
Activity K . L .  Act error MDA MDA error Act /MDA 

Nuclide (uCi/ML) Ided (uCi/ML) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

3.0553-10 
7.4143-10 
-4.3963-10 
-1.270E-09 
1.5893-09 
3.232E-11 
-2.7673-08 
1.445E-09 
-7.8953-09 

9 -4763-10 
2.5863-09 
1.0583-09 
1.0513-09 
2.6773-09 
1.9003-09 
3.6393-08 
9.9063-09 
3.2023-09 

1.6323-09 
4.4863-09 
1.5213-09 
1.6993-09 
4.3383-09 
3.0453-09 
3.5793-08 
2 8743-09 
5.0633-09 

0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O . O O O E + O O  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 

0.187 
0.165 
-0.289 
-0.747 
0.366 
0.011 
-0.773 
0.503 

-1.559 

Pg. Eb of 3 



4 

Sample ID : R02-9496 

Battelle Radi 

Acquisition date 

alytical Laboratory R 

Page : 1 
15-DEC-2002 14:12:39 

Configuration 
Report Generated : 16-DEC-2002 06:58:10.50 

: DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R029496 - GAMMA3 - 15LQMARMG - 4457.C 

Lab Number : R02-9496 
Description : GROUND WATER WELL NO. 150 - 2ND HALF 2002 

Deposition date : 
Sample date : 11-DEC-2002 10:45:00 Acquisition date : 15-DEC-2002 14:12:39 
Sample quantity : 1.72500E+03 ML Critical level : Yes 
Sample type : WATER 

Detector name 
Serial Number 
Elapsed live time: 
Pk start channel : 
Sensitivity 
Bkg Filename 
Nuclide library : 
ASF Filename 

GAMMA3 Detector geometry: 1.5LQMAR M/G 

0 16:45:00.00 Elapsed real time: 0 16:45:05.15 0.0% 
100 Pk end channel : 4000 
7.00000 Gaussian : 7.00000 
DKAO: [GAMMA.SCUSR.ARCHIVE]BKG BKG27NOVO23-GAMMA3-4401.CNF;l 
DKAO:[GAMMA.SCUSR.LIB]ENVIRO zIQUID.NLB; 
ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

Critical level : Yes 

Brief Report 

Nuclide Act ivi ty 2 -Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
< Or = to MDA 

Analyzed by: Eugene H. Sands 

ff,&j j 2- t8.-0 z 
Reviewed by: Eugene H. Sands 



Combined Activity-MDA Report 
Sample ID : R02-9496 

Page : 2 
Acquisition date : 15-DEC-2002 14:12:39 

- - - -  Non-Identified Nuclides - - - -  

Key - Line 
Activity K.L. Act error MDA MDA error Act /MDA 

Nuclide (uCi/ML) Ided (uCi /ML) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

-1.1823-09 
-3.4773-09 
-9.0463-10 
5.8603-10 
-2.2473-10 
1.0313-12 
-5.1713-09 
-1.2973-08 
9.971E-10 

1.4883-09 
4.2393-09 
1.6093-09 
1.7213-09 
3.6583-09 
2.5873-09 
4.3243-08 
1.3033-08 
4.510E-09 

2.4323-09 
6.8163-09 
2.3253-09 
2.5753-09 
5.9693-09 
4.2243-09 
4.6873-08 
3.9153-09 
7.6133-09 

0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  

-0.486 
-0.510 
-0.389 
0.228 
-0.038 
0.000 

-0.110 
-3.312 
0.131 



Sample ID : R02-9497 
Page : 1 

Acquisition date : 15-DEC-2002 14:13:40 

Battelle Radioanalytical Laboratory Report 

Configuration 
Report Generated : 

Lab Number 
Description 

Deposition date : 
Sample date 
Sample quantity : 
Sample type 

Detector name 
Serial Number 
Elapsed live time: 
Pk start channel : 
Sensitivity 
Bkg Filename 
Nuclide library : 
ASF Filename 

DKAO: [GAMMA.SCUSR.ARCHIVE]SMP - R029497 - GAMMA5 - 15LQMARMG - 4458.C 
16-DEC-2002 06:59:10.54 

R02 - 9497 
GROUND WATER WELL NO. 155 - 2ND HALF 2002 

11-DEC-2002 11:lO:OO Acquisition date : 15-DEC-2002 14:13:40 
1.725003+03 ML Critical level : Yes 
WATER 

GAMMA5 Detector geometry: 1.5LQMAR M/G 

0 16:45:00.00 Elapsed real time: 0 16:45:27.48 0.0% 
100 Pk end channel : 4000 
7.00000 Gaussian : 7.00000 
DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG27NOV025 - GAMMA5 - 4402.CNF;l 
DKAO:[GAMMA.SCUSR.LIB]ENVIRO EIQUID.NLB; 
ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

Critical level : Yes 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  

All nuclides reported 
<or  = to MDA 

1248-02,  Analyzed by: Eugene H. Sands 

f,{J / G M -  
Reviewed by: Eugene H. Sands 

ERETCHEW FARNUNG 



Combined Activity-MDA Report 
Sample ID : R02-9497 

- - - -  Non-Identified Nuclides - - - -  

Nuclide 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

Key-Line 
Activity K . L .  Act error 
(uCi/ML) Ided 

-8.4923-11 
-5.5763-10 
2.343E-09 
-5.8393-10 
2.6833-10 
7.4403-10 
-9.4073-09 
-2.7443-09 
9.57831-10 

1.2493-09 
3.4343-09 
1.3393-09 
1.8423-09 
3.3723-09 
2.3773-09 
4.3233-08 
1.240E-08 
4.061E-09 

Page : 2 
Acquisition date : 15-DEC-2002 14:13:40 

MDA 
(uCi/ML) 

2.099E-09 
5.6913-09 
2.0483-09 
2.lllE-09 
5.4673-09 
3.8633-09 
4.0553-08 
3.4333-09 
6.9403-09 

MDA error 

0 . 0 0 0 E + 0 0  
0 . 0 0 0 E + 0 0  
0 . 0 0 0 3 + 0 0  
O . O O O E + O O  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
O . O O O E + O O  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  

Act/MDA 

-0.040 
-0.098 
1,144 

-0.277 
0.049 
0.193 
-0.232 
-0.799 
0.138 

Pg. of A 



Sample ID : R02-9498 
Page : 1 

Acquisition date : 16-DEC-2002 09:48:51 

Battelle Radioanalytical Laboratory Report 

Configuration : DKAO: [GAMMA.SCUSR.ARCHIVE]SMP - R029498-GAMMA1 - 15LQMARMG-4459.C 
Report Generated : 17-DEC-2002 02:33:59.01 

Description : WELL NO. 168 GROUND WATER WELL 2ND HALF 2002 

Deposition date : 
Sample date : 11-DEC-2002 10:15:00 Acquisition date : 16-DEC-2002 09:48:51 
Sample quantity : 1.725003+03 ML Critical level : Yes 
Sample type : 60000 

Detector name : GAMMA1 Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 16:45:00.00 Elapsed real time: 0 16:45:05.59 0.0% 
Pk start channel : 100 Pk end channel : 4000 

Bkg Filename : DKAO: [GAMMA.SCUSR.ARCHIVE]BKG BKG03DEC021 - GAMMA1 - 4407.CNF;l 
Nuclide library : DKAO:[GAMMA.SCUSR.LIB]ENVIRO LIQUID.NLB; 
ASF Filename : ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

Lab Number : R02-9498 

Gaussian : 7.00000 Sensitivity : 7.00000 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  
All nuclides reported 

< o r  = to MDA 

r;.ad / A - ) g - c =  
Reviewed by: Eugene H. Sands 



Combined Activity-MDA Report 
Sample ID : R02-9498 

_ _ _ _  Non-Identified Nuclides - - - -  

Nuclide 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

Key-Line 
Activity K . L .  Act error 
(uCi/ML) Ided 

2.0133-10 
-1.4233-09 
9.9393-10 

-3.2333-10 
9.158E-10 

-1.3693-09 
-2.3823-08 
-4.0503-09 
-9.110E-09 

1.566E-09 
4.6483-09 
1.5923-09 
1.7623-09 
4.1953-09 
2.9733-09 
4.9633-08 
1.3883-08 
5.2143-09 

Page : 2 
Acquisition date : 16-DEC-2002 09:48:51 

MDA 
(uCi/ML) 

2.7033-09 
7.5663-09 
2.4223-09 
2.5803-09 
6.7733-09 
4.7483-09 
4.8173-08 
4.2263-09 
8.4153-09 

MDA error 

0 . 0 0 0 3 + 0 0  
O . O O O E + O O  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  

Act /MDA 

0.074 
-0.188 
0.410 

-0.125 
0.135 . 

-0.288 
-0.494 
-0.958 
-1.083 



Sample ID : R02-9499 
Page : 1 

Acquisition date : 16-DEC-2002 09:51:21 

Battelle Radioanalytical Laboratory Report 

Configuration 
Report Generated : 17-DEC-2002 02:36:46.98 

: DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R029499 - GAMMA2 - 15LQMARMG - 4460.C 

Lab Number 
Description 

: R02-9499 
: WELL N0.172 GROUND WATER WELL 2ND HALF 2002 

Deposition date : 
Sample date : 11-DEC-2002 1O:OO:OO Acquisition date : 16-DEC-2002 09:51:21 
Sample quantity : 1.725003+03 ML Critical level : Yes 
Sample type : WATER 

Detector name : GAMMA2 Detector geometry: 1.5LQWR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 16:45:00.00 Elapsed real time: 0 16:45:27.59 0.0% 
Pk start channel : 100 Pk end channel : 4000 

Bkg Filename : DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG27NOV022-GAMMA2 - 4400.CNF;l 
Nuclide library : DKAO:[GAMMA.SCUSR.LIB]ENVIRO zIQUID.NLB; 
ASF Filename : ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

Sensitivity : 7.00000 Gauss i an : 7.00000 

Brief Report 

Nuclide Act ivi t y 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  
All nuclides reported 
C Or = to MDA 

Analyzed by: Eugene H. Sands er/,8 /2-/B-C>Z 

r&'' ) 2 - I8 - O'L 
Eugene H. Sands Reviewed by: 

pg. 3 of 



Combined Activity-MDA Report 
Sample ID : R02-9499 

I 

Page : 2 
Acquisition date : 16-DEC-2002 09:51:21 

- - - -  Non-Identified Nuclides - - - -  

Key-Line 
Activity K.L. Act error MDA MDA error Act /MDA 

Nuclide (uCi/ML) Ided (uCi /ML) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

3.4603-10 
1.0573-09 
2.2123-10 
1.6053-09 
4.6873-10 
-2.2133-09 
-1.0803-08 
-1.0803-08 
-9.8213-09 

1.1283-09 
3.2843-09 
1.2243-09 
1.2723-09 
3.4323-09 
2.4473-09 
4.2483-08 
1.0813-08 
4.2403-09 

1.9253-09 
5.6643-09 
1.7983-09 
1.9473-09 
5.4953-09 
3.8593-09 
3.9473-08 
3.4733-09 
6.7673-09 

0.0003+00 
0.0003+00 
0.0003+00 
0.0003+00 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0.0003+00 
0.0003+00 
0.000E+00 

0.180 
0.187 
0.123 
0.825 
0.085 
-0.574 
-0.274 
-3.109 
-1.451 



- 

Sample ID : R02-9500 

Battelle Radio 

Acquisition date : 

nalytical Laboratory Rep1 

Page : 1 
16-DEC-2002 09:52:57 

rt 

Configuration 
Report Generated : 17-DEC-2002 02:38:27.47 

Description : WELL N0.206 GROUND WATER WELL 2ND HALF 2002 

Deposition date : 
Sample date : 10-DEC-2002 11:35:00 Acquisition date : 16-DEC-2002 09:52:57 
Sample quantity : 1.725003+03 ML Critical level : Yes 
Sample type : WATER 

: DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R029500 - GAMMA3 - 15LQMARMG - 4461.C 

Lab Number : R02-9500 

Detector name 
Serial Number 
Elapsed live time: 
Pk start channel : 
Sensitivity 
Bkg Filename 
Nuclide library : 
ASF Filename 

GAMMA3 Detector geometry: 1.5LQMAR M/G 

0 16:45:00.00 Elapsed real time: 0 16:45:03.49 0.0% 
100 Pk end channel : 4000 
7.00000 Gaussian : 7.00000 
DKAO: [GAMMA.SCUSR.ARCHIVE]BKG BKG27NOV023 - GAMMA3 - 4401.CNF;l 
DKAO: [GAMMA.SCUSR.LIB]ENVIRO EIQUID.NLB; 
ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

Critical level : Yes 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  
All nuclides reported 
<Or = to MDA 

Analyzed by : 

Reviewed by: 

Eugene H. Sands 

Eugene H. Sands 



Combined Activity-MDA Report 
Sample ID : R02-9500 

_ _ _ -  Non-Identified Nuclides - - - -  

Key-Line 
Activity K.L. Act error 

Nuclide (uCi/ML) Ided 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

4.307340 
-1.4473-10 
-4.7083-09 
-1.6693-10 
2.2063-09 
2.9783-10 
-1.3573-08 
-9.793E-09 
-1.5673-09 

1.1723-09 
2.9883-09 
1.2313-09 
1.1643-09 
2.400E-09 
1.6963-09 
3.3113-08 
1.0733-08 
2.7813-09 

Page : 2 
Acquisition date : 16-DEC-2002 09:52:57 

MDA MDA error Act /MDA 
(uCi/ML) 

1.9583-09 
4.949E-09 
1.8263-09 
1.9793-09 
4.0403-09 
2.8023-09 
4.0173-08 
2.9153-09 
4.6533-09 

0 . 0 0 0 E + 0 0  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 

0.220 
-0.029 
-2.578 
-0.084 
0.546 
0.106 

-0.338 
-3.360 
-0.337 

Pg. of YiL 



Sample ID : R02-9501 
Page : 1 

Acquisition date : 16-DEC-2002 09:54:27 

Battelle Radioanalytical Laboratory Report 

Configuration 
Report Generated : 17-DEC-2002 02:39:51.13 

Description : WELL N0.300 GROUND WATER WELL 2ND HALF 2002 

Deposition date : 
Sample date : 11-DEC-2002 13:lO:OO Acquisition date : 16-DEC-2002 09:54:27 
Sample quantity : 1.72500E+03 ML Critical level : Y e s  
Sample type : WATER 

: DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R029501 - GAMMA5 - 15LQMARMG - 4462.C 

Lab Number : R02-9501 

Detector name 
Serial Number 
Elapsed live time: 
Pk start channel : 
Sensitivity 
Bkg Filename 
Nuclide library : 
ASF Filename 

GAMMA5 Detector geometry: 1.5LQMAR M/G 

0 16:45:00.00 Elapsed real time: 0 16:45:22.82 0.0% 
100 Pk end channel : 4000 
7.00000 Gaussian : 7.00000 
DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG27NOV025 - GAMMA5 4402.CNF;l 
DKAO:[GAMMA.SCUSR.LIB]ENVIRO zIQUID.NLB; 
ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

Critical level : Yes 

- 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  
All nuclides reported 
e or = to MDA 

5&p 1 2 - 1  B - 0 -  
Reviewed by: Eugene H. Sands 



Combined Activity-MDA Report 
Sample ID : R02-9501 

Page : 2 
Acquisition date : 16-DEC-2002 09:54:27 

- _ _ _  Non-Identified Nuclides - - - -  

Key- Line 
Activity K . L .  A c t  e r r o r  MDA MDA e r r o r  Act/MDA 

Nuclide (uCi/ML) Ided (uCi /ML) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

2.4143-10 
7.3923-11 
-4.1823-10 
1.590E-10 
-1.0853-09 
-4.8843-10 
4.104E-09 
-2.3973-09 
1.4263-09 

9.2763-10 
2.4483-09 
1.0673-09 
1.5283-09 
2.2973-09 
1.6233-09 
3.2543-08 
9.1613-09 
2.7613-09 

1.6033-09 
4.101E-09 
1.4553-09 
1.766E-09 
3.7023-09 
2.6223-09 
3.4363-08 
2.6193-09 
4.3173-09 

0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 

0.151 
0.018 
-0.287 
0.090 

- 0 . 2 9 3  
-0.186 
0.119 

-0.915 
0.330 



Page : 1 
Sample ID : R02-9502 Acquisition date : 17-DEC-2002 14:01:16 

Battelle Radioanalytical Laboratory Report 

Configuration 
Report Generated : 18-DEC-2002 06:46:22.75 

: DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R029502 - GAMMAl - 15LQMARMG - 4467.C 

Lab Number : R02-9502 
Description : WELL N0.306 GROUND WATER WELL 2ND HALF 2002 

Deposition date : 
Sample date : 10-DEC-2002 13:50:00 Acquisition date : 17-DEC-2002 14:01:16 
Sample quantity : 1.725003+03 ML Critical level : Yes 
Sample type : WATER 

Detector name : GAMMAl Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Y e s  
Elapsed live time: 0 16:45:00.00 Elapsed real time: 0 16:45:03.73 0.0% 
Pk start channel : 100 Pk end channel : 4000 

Bkg Filename : DKAO: [GAMMA.SCUSR.ARCHIVE]BKG BKG03DEC021 - GAMMAl - 4407.CNF;l 
Nuclide library : DKAO: [GAMMA.SCUSR.LIB]ENVIRO ZIQUID-NLB; 
ASF Filename : ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

Sensitivity : 7.00000 Gaussian : 7.00000 

Brief Report 

Nuclide Activity 2-Sigma 
~ C ~ / M L  Error 

****.There are no nuclides meeting brief  criteria * * * *  
All nuclides reported 

<or = to MDA 

Analyzed by: Eugene H. Sands L?lA ’ 2-1  e - 

GRETCHEN FARNUN6 4w ,* J , 9 / o L  



Combined Activity-MDA Report 
Sample ID : R02-9502 

- - - -  Non-Identified Nuclides - - - -  

Nuclide 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

Key-Line 
Activity K.L. Act error 
(uCi/ML) Ided 

4.3543-10 
4.7243-10 
-6.7993-10 
-2.3723-10 
1.710E-09 
1.070E-10 
1.1983-08 
-3.3523-09 
-8.6213-09 

1.1593-09 
3.1903-09 
1.2413-09 
1.1983-09 
2.8563-09 
2.0363-09 
3.8713-08 
1.0783-08 
3.3323-09 

Page : 2 
Acquisition date : 17-DEC-2002 14:01:16 

MDA MDA error Act/MDA 
( uCi /ML ) 

2.0633-09 
5.3063-09 
1.7993-09 
2.0383-09 
4.6803-09 
3.2963-09 
4.0493-08 
3.1603-09 
5.2453-09 

0.000E+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  

0.211 
0.089 
-0.378 
-0.116 
0.365 
0.032 
0.296 
-1.061 
-1.644 



Sample ID : R02-9503 

Batte1,e Rac 

Page : 1 
Acquisition date : 17-DEC-2002 14:03:17 

ioanalytical Laboratory Report 

Configuration 
Report Generated : 18-DEC-2002 06:48:47.42 

Description : WELL N0.306 REPLICATE GROUND WATER WELL 2ND HALF 2002 

Deposition date : 
Sample date : 10-DEC-2002 13:50:00 Acquisition date : 17-DEC-2002 14:03:17 
Sample quantity : 1.725003+03 ML Critical level : Yes 
Sample type : WATER 

: DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R029503 - GAMMA2 - 15LQMARMG - 4468.C 

Lab Number : R02-9503 

Detector name : GAMMA2 Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 16:45:00.00 Elapsed real time: 0 16:45:23.09 0.0% 
Pk start channel : 100 Pk end channel : 4000 

Bkg Filename : DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG27NOV022 - GAMMA2 - 4400.CNF;l 
Nuclide library : DKAO: [GAMMA.SCUSR.LIB]ENVIRO LIQUID.NLB; 
ASF Filename : ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

Sensitivity : 7.00000 Gaussian : 7.00000 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  
All nuclides reported 

<or  = to MDA 

f / J  / 2 - i S ? - O L  
Analyzed by: Eugene H. Sands 

f/+qg r 2 - 1 5 3 - * r - .  
Reviewed by: Eugene H, Sands 

CRETCHEN FARNUN6qw I lo 
It 14 



Combined Activity-MDA Report 
Sample I D  : R02-9503 

- - - -  Non-Identified Nuclides - - - -  

Key-Line 
Activity K.L. Act error 

Nuclide (uCi/ML) Ided 

CO-60 
SB-125  
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

3 . 4 8 6 3 - 1 0  
1 . 1 4 6 3 - 0 9  

- 6 . 9 4 5 3 - 1 0  
3 . 8 8 7 3 - 1 0  

- 1 . 7 2 3 E - 0 9  
1 . 0 3 6 E - 0 9  

- 2 . 7 0 5 3 - 0 8  
- 5 . 3 0 4 3 - 1 0  
- 1 . 0 6 8 3 - 0 8  

9 . 3 1 0 3 - 1 0  
2 . 4 8 3 3 - 0 9  
9 . 7 8 8 3 - 1 0  
9 . 5 6 1 E - 1 0  
2 . 5 7 9 3 - 0 9  
1 . 8 0 4 3 - 0 9  
3 . 4 7 1 3 - 0 8  
9 . 2 8 9 3 - 0 9  
2 . 9 6 0 3 - 0 9  

\ 

Page : 2 
Acquisition date : 17-DEC-2002 1 4 : 0 3 : 1 7  

MDA MDA error Act/MDA 
(uCi /ML) 

1 . 5 2 9 3 - 0 9  
4 . 3 3 2 3 - 0 9  
1 . 3 8 9 3 - 0 9  
1 . 6 3 4 3 - 0 9  
4 . 0 8 3 E - 0 9  
2 . 9 2 4 3 - 0 9  
3 . 4 3 9 3 - 0 8  
2 . 7 2 6 3 - 0 9  
4 . 5 6 7 3 - 0 9  

0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0 . 0 0 0 E + 0 0  
0 . 0 0 0 E + 0 0  
0 . 0 0 0 3 + 0 0  

0 . 2 2 8  
0 . 2 6 5  

- 0 . 5 0 0  
0 . 2 3 8  

- 0 . 4 2 2  
0 . 3 5 4  

- 0 . 7 8 6  
-0 .195  
- 2 . 3 4 0  



Sample ID : R02-9504 
Page : 1 

Acquisition date : 17-DEC-2002 14:04:56 

Battelle Radioanalytical Laboratory Report 

Configuration : DKAO:[GAMMA.SCUSR.ARCHIVE]SMP-R029504 - GAMMA3 - 15LQMARMG-4469.C 
Report Generated : 18-DEC-2002 06:50:34.40 

Lab Number : R02-9504 
Description : WELL NO. 306 BLANK GROUND WATER WELL 2ND HALF 2002 

Deposition date : 
Sample date : 10-DEC-2002 13:50:00 Acquisition date : 17-DEC-2002 14:04:56 
Sample quantity : 1.725003+03 ML Critical level : Yes 
Sample type : WATER 

Detector name 
Serial Number 
Elapsed live time: 
Pk start channel : 
Sensitivity 
Bkg Filename 
Nuclide library : 
ASF Filename 

GAMMA3 Detector geometry: 1.5LQMAR M/G 

0 16:45:00.00 Elapsed real time: 0 16:45:03.43 0.0% 
100 Pk end channel : 4000 
7.00000 
DKAO: [GAMMA.SCUSR.ARCHIVE]BKG BKG27NOV023-GAMMA3 4401.CNF;l 
DKAO: [GAMMA.SCUSR.LIB]ENVIRO zIQUID.NLB; 
ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

Critical level : Yes 

Gaussian : 7.00000 
- 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  Thgre are no nuclides meeting brief criteria * * * *  
All nuclides reported 

<or  = to MDA 

r&&l 12-1 8- l3 L by : Eugene H. Sands 

ZLjd r2.-1 8 - 0% Reviewed by : Eugene H. Sands 

qw IZll'll-- GRETCHEN FARNUNG 

33 of& Pg. - 



Combined Activity-MDA Report 
Sample I D  : R02-9504  

b 

Page : 2 
Acquisition date : 17-DEC-2002 1 4 : 0 4 : 5 6  

- - - -  Non-Identified Nuclides - - - -  

Key-Line 
Activity K . L .  Act error MDA MDA error Act/MDA 

Nuclide (uCi/ML) Ided ( uCi /ML) 

CO-60 
SB-125  
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235  
AM-241 

- 1 . 3 5 7 3 - 0 9  
3 . 3 8 6 3 - 1 1  

- 4 . 4 9 3 3 - 0 9  
1 . 4 5 5 3 - 0 9  
1 . 9 7 6 3 - 0 9  
9 . 1 6 1 3 - 1 0  
1 . 8 4 8 3 - 0 8  

- 5 . 5 2 6 3 - 0 9  
- 3 . 6 7 2 3 - 0 9  

1 . 1 6 1 E - 0 9  
2 . 9 4 4 3 - 0 9  
1 . 2 1 2 3 - 0 9  
1 . 1 4 8 3 - 0 9  
2 . 3 7 8 E - 0 9  
1 . 6 4 7 3 - 0 9  
3 . 3 0 3 3 - 0 8  
1 . 0 5 2 3 - 0 8  
2 . 7 2 8 3 - 0 9  

1 , 8 4 8 3 - 0 9  
4 . 8 8 9 3 - 0 9  
1 . 8 0 4 3 - 0 9  
2 . 0 7 0 3 - 0 9  
3 . 9 9 7 3 - 0 9  
2 . 7 5 0 3 - 0 9  
3 . 9 4 5 3 - 0 8  
2 . 9 2 2 3 - 0 9  
4 . 4 8 2 3 - 0 9  

0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
O.OOOE+OO 

- 0 . 7 3 4  
0 . 0 0 7  

- 2 . 4 9 0  
0 . 7 0 3  
0 . 4 9 4  
0 . 3 3 3  
0 . 4 6 8  

-1 .891  
- 0 . 8 1 9  

Pg. of 



- 

Sample ID : R02-9505 

Configuration 
Report Generated : 

Lab Number 
Description 

Deposition date : 
Sample date 
Sample quantity : 
Sample type 

Detector name 
Serial N u m b e r  
Elapsed live time: 
Pk start channel : 
Sensitivity 
Bkg Filename 
Nuclide library : 
ASF Filename 

Battel-e Ral 

Page : 1 
Acquisition date : 17-DEC-2002 14:06:20 

ioanalytical Laboratory Report 

DKAO:[GAMMA.SCUSR.ARCHIVE]SMP R029505 GAMMA5 15LQMARMG 4470.C - - - - 
18-DEC-2002 0 6 : 5 1 : 4 9 . 1 7  

R 0 2 - 9 5 0 5  
WELL N0.506 GROUND WATER WELL 2ND HALF 2002 

ll-DEC-2002 12:25:00 Acquisition date : 17-DEC-2002 1 4 : 0 6 : 2 0  
1.725003+03 ML Critical level : Yes 
WATER 

GAMMA5 Detector geometry: 1.5LQMAR M/G 

0 16:45:00.00 Elapsed real time: 0 16:45:22.74 0.0% 
100 Pk end channel : 4000 
7.00000 Gaussian : 7.00000 
DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG27NOV025 GAMMA5 4402.CNF;l 
DKAO: [GAMMA.SCUSR.LIB]ENVIRO zIQUID.NLB; 
ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

Critical level : Yes 

- - 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  
All nuclides reported 

< o r  = to MDA 

pyJ l Z - I  8-O-L  Analyzed by: Eugene H. Sands 

Reviewed by: 
f77.jlJ /2.-1g- 0 2  

Eugene H. Sands 



Combined Activity-MDA Report 
Sample ID : R02-9505 

- _ - -  Non-Identified Nuclides - - - -  

Key-Line 
Activity K.L. Act error 

Nuclide (uCi/ML) Ided 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

-1.2853-10 
-1.6003-09 
-7.0333-11 
-9.2273-10 
-8.6343-10 
2.4983-10 
1.0853-08 
2.1593-09 
1.5193-09 

9.5113-10 
2.4723-09 
1.0813-09 
1.5273-09 
2.3703-09 
1.653E-09 
3.2713-08 
9.5033-09 
2.8163-09 

. 
Page : 2 

Acquisition date : 17-DEC-2002 14:06:20 

MDA 
(uCi /ML) 

1.6133-09 
4.0603-09 
1.5723-09 
1.7063-09 
3.8273-09 
2.6963-09 
3.4923-08 
2.6803-09 
4.4033-09 

MDA error 

O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  

Act/MDA 

-0.080 
-0.394 
-0.045 
-0.541 
-0.226 
0.093 
0.311 
0.806 
0.345 



Sample ID : R02-9506 

Bat-elle Radioanaly 

Page : 1 
Acquisition date : 18-DEC-2002 11:00:30 

ical Laboratory Report 

Configuration : DKAO: [GAMMA.SCUSR.ARCHIVE]SMP - RO29506-GAMMA1-15LQMAARMG_447l.C 
Report Generated : 19-DEC-2002 03:45:36.83 

Lab Number : R02-9506 
Description : WELL N0.601 GROUND WATER WELL 2ND HALF 2002 

Deposition date : 
Sample date : 13-DEC-2002 14:15:00 Acquisition date : 18-DEC-2002 11:00:30 
Sample quantity : 1.725003+03 ML Critical level : Yes 
Sample type : WATER 

Detector name 
Serial Number 
Elapsed live time: 
Pk start channel : 
Sensitivity 
Bkg Filename 
Nuclide library : 
ASF Filename 

GAMMAl Detector geometry: 1.5LQMAR M/G 

0 16:45:00.00 Elapsed real time: 0 16:45:04.43 
100 Pk end channel : 4000 
7.00000 Gaussian : 7.00000 
DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG03DEC021 - GAMMAl 4407 
DKAO: [GAMMA.SCUSR.LIB]ENVIRO zIQUID.NLB; 
ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

Critical level : Yes 

- 

Brief Report 

Nuclide Activity 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  
All nuclides reported 

cor = to MDA 

Analyzed by: Eugene H. Sands f’dd ‘-Icr 

Reviewed by: Eugene H. Sands zY~A! ‘ ‘--I --0 ‘t 

0 . 0 %  

, CNF ; 1 

Pg. 37 of .tcr 



Combined Activity-MDA Report 
Sample ID : R02-9506 

* .  
Page : 2 

Acquisition date : 18-DEC-2002 11:00:30 

- - - -  Non-Identified Nuclides - - - -  

Key-Line 
Activity K . L .  Act error MDA MDA error Act /MDA 

Nuclide (uCi/ML) Ided (uC i /ML) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

2.4853-10 
-1.1263-09 
-6.7513-10 
-2.6253-09 
4.6723-10 
-3.1993-10 
7.3943-09 
-1.0553-08 
-3.9983-09 

1.3583-09 
3.7163-09 
1.4143-09 
1.4623-09 
3.4193-09 
2.4033-09 
4.3883-08 
1.2073;-08 
4.2373-09 

2.3203-09 
6.0663-09 
2.0573-09 
2.3363-09 
5.5293-09 
3.8653-09 
4.3793-08 
3.5653-09 
6.9053-09 

O.OOOE+OO 
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  

0.107 
-0.186 

-1.124 
0.084 
-0.083 
0.169 
-2.960 
-0.579 

-0.328 



Page : 1 
Sample ID : R02-9507 Acquisition date : 18-DEC-2002 11:02:06 

Battelle Radioanalytical Laboratory Report 

Configuration 
Report Generated : 19-DEC-2002 03:47:29.92 

: DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R029507 - GAMMA2 - 1SLQMARMG - 4472.C 

Lab Number : R02-9507 
Description : WELL N0.C-03 GROUND WATER WELL 2ND HALF 2002 

Deposition date : 
Sample date : 11-DEC-2002 13:50:00 Acquisition date : 18-DEC-2002 11:02:06 
Sample quantity : 1.725003+03 ML Critical level : Yes 
Sample type : WATER 

Detector name 
Serial Number 
Elapsed live time: 
Pk start channel : 
Sensitivity 
Bkg Filename 
Nuclide library : 
ASF Filename 

Brief Report 

GAMMA2 Detector geometry: 1.5LQMAR M/G 

0 16:45:00.00 Elapsed real time: 0 16:45:22.17 
100 Pk end channel : 4000 
7.00000 Gaussian : 7.00000 
DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG27NOV022 - GAMMA2 - 4400 
DKAO:[GAMMA.SCUSR.LIB]ENVIRO EIQUID.NLB; 
ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

Critical level : Yes 

Nuclide Act ivi ty 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  
All nuclides reported 

< 01 = to MDA 

Analyzed by: Eugene H. Sands / 2 - ( 4 -  0 2  

f& /2-19-02- 
Reviewed by: Eugene !-I. Sands 

0 . 0 %  

CNF; 1 

779-4 17Id- GRETCHEN FARNUNG 



Combined Activity-MDA Report 
Sample ID : R02-9507 

, 
Page : 2 

Acquisition date : 18-DEC-2002 11:02:06 

_ _ - -  Non-Identified Nuclides - - - -  

Key-Line 
Activity K . L .  Act error MDA MDA error Act/MDA 

Nuclide (uCi/ML) Ided (uCi/ML) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

3.3753-10 
1.4443-09 
-5.5363-10 
-3.9633-10 
2.7843-09 
-3.8093-10 
2.2483-08 
-6.7123-09 
2.5313-09 

8.914E-10 
2.3143-09 
9.8603-10 
9.185E-10 
2.4243-09 
1.752E-09 
3.4093-08 
9.185E-09 
2.8663-09 

1.532E-09 
4.0653-09 
1.4093-09 
1.526E-09 
3.980E-09 
2.7993-09 
3.3873-08 
2.6563-09 
4.3303-09 

0.000E+00 
0.000E+00 
O.OOOE+OO 
0. OOOEcOO 
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

0.220 
0.355 
-0.393 
-0.260 
0.700 
-0.136 
0,664 
-2.527 
0.585 



Sample ID : R02-9508 
Page : 1 

Acquisition date : 18-DEC-2002 11:03:33 

Battelle Radioanalytical Laboratory Report 

Configuration 
Report Generated : 19-DEC-2002 03:49:01.03 

: DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R029508 - GAMMA3 - 15LQMARMG - 4473.C 

Lab Number : R02-9508 
Description : WELL N0.C-09 GROUND WATER WELL 2ND HALF 2002 

Deposition date : 
Sample date : 11-DEC-2002 09:45:00 Acquisition date : 18-DEC-2002 11:03:33 
Sample quantity : 1.72500E+03 ML Critical level : Yes 
Sample type : WATER 

Detector name : GAMMA3 Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 16:45:00.00 Elapsed real time: 0 16:45:04.09 0.0% 
Pk start channel : 100 Pk end channel : 4000 

Bkg Filename : DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG27NOV023 - GAMMA3 - 4401.CNF;l 
Nuclide library : DKAO:[GAMMA.SCUSR.LIB]ENVIRO zIQUID.NLB; 
ASF Filename : ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

sensitivity : 7.00000 Gaussian : 7.00000 

Brief Report 

Nuclide Ac t ivi t y 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  
All nuclides reported 

C 01 = to MDA 

Analyzed by: Eugene H. Sands 



Combined Activity-MDA Report 
Sample ID : R02-9508 

I ,  

Page : 2 
Acquisition date : 18-DEC-2002 11:03:33 

_ _ _ -  Non-Identified Nuclides - - - -  

Key-Line 
Activity K.L .  Act error MDA MDA error Act/MDA 

Nuclide (uCi/ML) Ided (uCi/ML) 

CO-60  
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

4.036E-10 
1.458E-09 
-1.1943-09 
-1.212E-09 
1.910E-09 
-3.980E-10 
1.209E-08 
-9.9783-10 
-2.717E-09 

1.3513-09 
3.534E-09 
1.3683-09 
1.3743-09 
2.9833-09 
2.080E-09 
3.7243-08 
1.2013-08 
3.5203-09 

2.1243-09 
5.9143-09 
1.9463-09 
2.2633-09 
4.9533-09 
3.3943-09 
4.2703-08 
3.3943-09 
5.8603-09 

0. OOOEcOO 
O.OOOE+OO 
O.OOOE+OO 
0. OOOEcOO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
O.OOOE+OO 
0 . 0 0 0 E + 0 0  

0.190 
0.246 
-0.614 
-0.536 
0.386 
-0,117 
0.283 
-0.294 
-0.464 



Sample ID : R02-9509 

Batte le Rac 

Page : 1 
Acquisition date : 18-DEC-2002 11:04:53 

ioanalytical Laboratory Report 

Configuration 
Report Generated : 19-DEC-2002 03:50:15.46 

: DKAO:[GAMMA.SCUSR.ARCHIVE]SMP - R029509 - GAMMA5 - 15LQMARMG - 4474.C 

Lab Number : R02-9509 
Description : WELL N0.C-16 GROUND WATER WELL 2ND HALF 2002 

Deposition date : 
Sample date : 10-DEC-2002 10:50:00 Acquisition date : 18-DEC-2002 11:04:53 
Sample quantity : 1.725003+03 ML Critical level : Yes 
Sample type : WATER 

Detector name : GAMMA5 Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 16:45:00.00 Elapsed real time: 0 16:45:22.95 0.0% 
Pk start channel : 100 Pk end channel : 4000 
Sensitivity : 7.00000 Gaussian : 7.00000 
Bkg Filename : DKAO:[GAMMA.SCUSR.ARCHIVE]BKG BKG27NOV025-GAMMA5-4402.CNF;l 
Nuclide library : DKAO:[GAMMA.SCUSR.LIB]ENVIRO cIQUID.NLB; 
ASF Filename : ENVIRONMENTAL LIQUID Procedure number RL-TP-030 

Brief Report 

Nuc 1 ide Act ivi ty 2-Sigma 
uCi/ML Error 

* * * *  There are no nuclides meeting brief criteria * * * *  

All nuclides reported * Or = to MDA 

/2-/9-02- Eugene H. Sands Analyzed by: 

&J 12-1 9 -0 2- 
Reviewed by: Eugene H. Sands 

GRETCHEN FARNUNG yh , I D  
1 %  /4 



Combined Activity-MDA Report Page : 2 
Sample ID : R02-9509 Acquisition date : 18-DEC-2002 11:04:53 

- - - -  Non-Identified Nuclides - - - -  

Key-Line 

Nuclide 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

Activity K.L. Act error 
(uCi/ML) Ided 

2.5723-10 
7.1403-11 

-1.0903-10 
-1.4093-09 
1.9423-09 

-6.7573-10 
-1.6413-08 
-3.6333-09 
-7.1843-10 

9.7603-10 
2.4123-09 
1.0163-09 
1.5203-09 
2.3083-09 
1.6343-09 
3.2763-08 
9.4363-09 
2.5183-09 

MDA 
( u C  i /ML ) 

1.6743-09 
4.0423-09 
1.4753-09 
1.6643-09 
3.8213-09 
2.6343-09 
3.4743-08 
2.6633-09 
4.2953-09 

MDA error 

0 . 0 0 0 3 + 0 0  
0.0003+00 
0 . 0 0 0 3 + 0 0  
O . O O O E + O O  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  

Act /MDA 

0.154 
0.018 

-0.074 
-0.847 
0.508 

-0.256 
-0.472 
-1.364 
-0.167 



VERIFIED TO BE A TRUE & 
CORRECT COW 

Eugene H. Sands rd /r-,3-o -L 
_ _  

0 Baffelle RADIOANALYTICAL LABORATORY ANALYTICAL REQUEST 
. . . Putttng Technology To Mbrk 

IC. 

*Type of Analysis: 
Gross Alpha Beta Other (Specify Below) 
Gammas ectrometq 

E Uranium Isotope 
0 Thorium Isotope 
E Strontium90 ------- 
*Sample Disposition: 
E Return to Submitter 
0 Dispose (The Lab will not be responsible for disposal of chemicals) 
0 Archive** 

#PRIOm-fi (Manager's Approval) 

CHAIN-OF-CUSTODY RECORD 

The sample(s) named below have been evaluated to procedure TR-OP-001 for transportation in commerce over public roads. Check applicable box below 
0 The materials are regulated by DOT. Contact Site Shipping Officer. 
0 The materials are exempted from regulation. Sign below and transport materials in accordance with procedure TR-OP-001. 
0 N/A -materials not going on public roadway. 

Evaluator's Signature Date 

Sample Submitted By: 

# Requires Building Manager's or Health Physics Supervisor's approval for priority samples only Contact Laboratory Manager pnor to subrmtting 
Mandatory entnes for acceptance of samples 

** Requires Laboratory Manager's and Department/Building Manager's approval 

DDO-027, Rev. 15 Pg. 1_ of 22 10/01 (DT) 



~~ - -  
I , I  

a m e u e  RADIOANALYTICAL LABORATORY ANALYTICAL REQUEST 
. . . p u c t h y 7 b d r r o ~ T o ~  

*Type of Analysis: 
Gross Alpha Beta Other (Specify Below) -- m ~-Spectrometry 

0 Americium Isotope 
UraniumIsotope 

0 ThoriumIsotope 
Strontium90 

*Sample Disposition: 
E Return to Submitter 
0 Dispose (The Lab will not be responsiile for disposal of chemicals) 
0 Archive** 

#PRIORITY (Manager’s Approval) 

FOR L A B N S E  ONLY 

12 - 13 -0 2 /L 00 

System: 

Y L Y R .  

Comments: 

Completion Date: -/ 
CHAIN-OF-CUSTODY RECORD 

The ~~amplc(s) named below have been evaluated to procedure TR-OP-001 for transportation in commerce over public roads. Check applicable box below. 
0 The materials arc regulated by DOT. Contact Site Shipping Officer. 
0 The materials arc exempted from regulation. Sign below and bansport materials in accordance with procedure TR-OP-001. 
0 NIA - materials not going on public roadway. 

Evaluator’s Signature Date 

Sample Submitted By: Relinquished: 

Relinquished: 

ReturnedKlisposecUArchived: 

Received By: 

Received By: 

# Requires Building Manager’s or Health Physics Supervisor’s approval for priority samples only. Contact Laboratow Manager prior lo submitting, 
Mandatory entries for acceptance of samples. 

** Requires Labomtory Manager’s and DepartmenVBuilding Manager’s approval. 
... 

DDO-027, Rev. 15 10/01 (DT) 



@P& mRBattelle . . . Putting Technology To Work L4X GaoLwP hf&y-*s 
2nd M L F  moz 

Sample Preparation Record Sheet 

Preparation Date j - /s- 03 

Analysis P- 1/2 

I I I I 

c - 0 4  - D&% 1, Rev. 4 9/00(dt) 



4DBalfelle 
F. . Potting Technology To Work VERIFIED 10 BE A TRUE & - 

Sample Preparation Record S ee cow 

Analysis (c 

Tare Plus Sample Sample Weight/ 
Weight Volume Sample Identification Tare Weight 

* 

I 

DDO-02 1, Rev. 4 YOO(  d t) 
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BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
22-JAN-2003 09~13~32 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 21JAN03SR02-9490 PU236.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 21JAN03 * SAMPLE ID: R02-9490 
SAMPLE DATE: 21-JAN-2003 0 O : O O  * ALIQUOT: 4.000E-1-02 ml 
SAMPLE TITLE: WELL 100 2ND HALF * DETECTOR NUMBER: 003 
ACQ DATE: 21-JAN-2003 10~47 * AVERAGE EFFICIENCY: 22.86'2; 
ELAPSED LIVE TIME: 60002. * RECOVERY: 60.31% 

LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.348 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 003 - 10JAN03 * BKG ELAPSED TIME: 60003. 

* 

TRACER ID: PU236-FEB02 * TRACER FWHM (kev) : 49.11 

ENERGY CAL DATE: 12-JAN-2003 14:30 * EFF CAL DATE: 12-JAN-2003 14:30 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

PU236 5755.0 599.00 9.00 100.0 4.896E-09 6.6753-10 1.361E-10 

PU-238 5487.1 7.00 13.00 99.9 5.7253-11 9.431E-11 1.5933-10 

PU-239 5147.7 1.00 1.00 99.9 8.1783-12 2.8353-11 6.019E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I - 22-0 3 
Date 

TomBeddick q% 
Analyst 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
22 - JAN-20 03 0 9 : 14 : 03 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 21JAN03SR02-9491 PU236.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 21JAN03 * SAMPLE ID: R02-9491 
* 

SAMPLE DATE: 21-JAN-2003 0 O : O O  * ALIQUOT: 4.000E+02 ml 
SAMPLE TITLE: WELL 101 2ND HALF * DETECTOR NUMBER : 004 
ACQ DATE: 21-JAN-2003 10:48 * AVERAGE EFFICIENCY: 22.81% 
ELAPSED LIVE TIME: 60003. * RECOVERY: 69.32% 

LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.348 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 004 - 10JAN03 * BKG ELAPSED TIME: 60000. 

TRACER ID: PU236-FEB02 * TRACER FWHM (kev) : 48.35 

ENERGY CAL DATE: 12-JAN-2003 14:30 * EFF CAL DATE: 12-JAN-2003 14:30 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

PU236 5755.0 687.00 7.00 100.0 4.8963-09 6.5973-10 1.069E-10 

PU-238 5487.1 2.00 7.00 99.9 1.4263-11 5.708E-11 1.070E-10 

PU-239 5147.7 4.00 0.00 99.9 2.8523-11 2.881E-11 1.932E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I -  22-07 
Date 

Tom Beddick % 
Analyst 

I t ,  I o 3  
Date 

Procedure number RL-CP-012 
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I 

BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
22-JAN-2003 09:14:38 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 21JAN03SR02-9492 PU236.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 21JAN03 

SAMPLE TITLE: WELL 103 2ND HALF 

ELAPSED LIVE TIME: 60000. 

LAMBDA VALUE: 250. 
TRACER DPM AT SAMPLE DATE: 4.348 
SAMPLE MATRIX: WATER 

BKG FILENAME : B - 005 - 2JAN03 

SAMPLE DATE: 21-JAN-2003 0 O : O O  

ACQ DATE: 21-JAN-2003 10:49 

TRACER ID: PU236-FEB02 

ENERGY CAL DATE: 6-JAN-2003 09:57 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

SAMPLE ID: R02-9492 
AL I QUOT : 4.000E+02 ml 

005 DETECTOR NUMBER: 
AVERAGE EFFICIENCY: 18.24% 
RECOVERY: 65.86% 
TRACER FWHM (kev) : 30.64 
ROI TYPE: MANUAL 
CONFIDENCE FACTOR: 4.65 
LLD CONSTANT: 2.71 

BKG ELAPSED TIME: 60000. 
EFF CAL DATE: 6-JAN-2003 09~57 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 
NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uci/ ml 2-SIGMA uci/ ml 

NUCLIDE ENERGY 

PU236 5755.0 522.00 3.00 100.0 4.8963-09 6.9833-10 1.009E-10 

PU-238 5487.1 6.00 8.00 99.9 5.631E-11 8.8443-11 1.4893-10 

PU-239 5147.7 1.00 0.00 99.9 9.3843-12 1.8823-11 2.5433-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

)-22-03 
Analyst T o r n B e r n  Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
22-JAN-2003 09:15:07 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
‘Spectral File: ND AMs ARCHIVE S:S 21JAN03SR02-9493 PU236.CNF 

* * * * * * * * * * * * * * * * * T * * * ~ * * * * * * * T * * * T * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

BATCH ID: 21JAN03 * SAMPLE ID: R02-9493 
* 

SAMPLE DATE: 21-JAN-2003 0 O : O O  * ALIQUOT: 4.000E+02 ml 
SAMPLE TITLE: WELL llOR 2ND HALF * DETECTOR NUMBER: 006 

AVERAGE EFFICIENCY: 18.. 96% ACQ DATE: 21-JAN-2003 10:49 * 
ELAPSED LIVE TIME: 60000. * RECOVERY : 70.03% 
TRACER ID: PU236-FEB02 * TRACER FWHM (kev) : 31.77 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.348 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 006 - 2JAN03 * BKG ELAPSED TIME: 60000. 
ENERGY CAL DATE: 6-JAN-2003 09:57 * EFF CAL DATE: 6-JAN-2003 09:57 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uCi/ ml 2-SIGMA uci/ ml 

PU236 5755.0 577.00 0.00 100.0 4.8963-09 6.840E-10 2.2983-11 

PU-238 5487.1 -1.00 6.00 99.9 -8.4903-12 5.6333-11 1.197E-10 

PU-239 5147.7 1.00 0.00 99.9 8.4903-12 1.703E-11 2.301E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Analyst- 
. 1 -%z-QS 

Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
22-JAN-2003 09:15:37 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 21JAN03SR02-9493D PU236.CNF 
* * * * * * * * * * * * * * * * * ~ * * * Y * * * * * * * T + * * + * * * Y * * * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * *  

BATCH ID: 21JAN03 * SAMPLE ID: R02 - 9493D 
* 

SAMPLE DATE: 21-JAN-2003 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL llOR DUP * DETECTOR NUMBER: 007 
ACQ DATE: 21-JAN-2003 10:50 * AVERAGE EFFICIENCY: 18.27% 
ELAPSED LIVE TIME: 60000. * RECOVERY : 67.26% 
TRACER ID: PU23 6 - FEB02 * TRACER FWHM (kev) : 50.32 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.348 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 6-JAN-2003 09:57 * EFF CAL DATE: 6-JAN-2003 09~57 

B 007 2JAN03 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2 -SIGMA uCi/ ml 

PU236 5755.0 534.00 0.00 100.0 4.8963-09 6.7873-10 2.483E-11 

PU-238 5487.1 3.00 1.00 99.9 2.7523-11 4.122E-11 6.7513-11 

PU-239 5147.7 2.00 0.00 99.9 1.8353-11 2.608E-11 2.4863-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I - 22-03 
Date 

70mBeddick 
Analyst 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
24-JAN-2003 07:46:34 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 23JAN03SR02-9494 PU236.CNF *****************r***T********~***~****************~**************************** 

BATCH ID: 23JAN03 SAMPLE ID: R02 - 94 94 
* 
* 

SAMPLE DATE: 23-JAN-2003 0O:OO * ALIQUOT: 4.000E+02 ml 

ACQ DATE: 23-JAN-2003 10:15 AVERAGE EFFICIENCY: 21.72% 
RECOVERY : 71.28% ELAPSED LIVE TIME: 

TRACER ID: PU236-FEB02 * TRACER FWHM (kev) : 45.87 
ROI TYPE: MANUAL LAMBDA VALUE: 

TRACER DPM AT SAMPLE DATE: 4.342 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SAMPLE TITLE: WELL 116R 2ND HALF * DETECTOR NUMBER: 001 
* 

60001. * 
250. * 

EFF CAL DATE: 12-JAN-2003 14:30 * 
* 
* 

ENERGY CAL DATE: 12-JAN-2003 14:30 
60001. BKG ELAPSED TIME: B - 001 - 10JAN03 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uCi/ ml 2-SIGMA uci/ ml 

PU236 5755.0 672.00 13.00 1 0 0 . 0  4.8903-09 6.6973-10 1.416E-10 

PU-238 5487.1 10.00 8.00 99.9 7.2803-11 7.500E-11 1.155E-10 

3.2573-11 7.8363-11 PU-239 5147.7 -1.00 3.00 99.9 -7.2803-12 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 - 2cf -03 
Date 

Tom Beddick *% 
Analyst 

Gflf 
Rev1 ewer I 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
24-JAN-2003 07:47:09 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 23JAN03SR02-9495 PU236.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 23JAN03 * SAMPLE ID: R02 - 94 95 
SAMPLE DATE: 23-JAN-2003 0 O : O O  * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 118 2ND HALF * DETECTOR NUMBER: 002 
ACQ DATE: 23-JAN-2003 10:15 * AVERAGE EFFICIENCY: 21.14% 
ELAPSED LIVE TIME: 60002. * RECOVERY : 58.64% 
TRACER ID: PU236-FEB02 * TRACER FWHM (kev) : 68.57 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.342 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 

ENERGY CAL DATE: 12-JAN-2003 14:30 * EFF CAL DATE: 12-JAN-2003 14~30 
B 002 13JAN03 * BKG ELAPSED TIME: 60003. BKG FILENAME: - - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uci/ ml 2-SIGMA uCi/ ml 

PU236 5755.0 538.00 9.00 100.0 4.8903-09 6.960E-10 1.513E-10 

PU-238 5487.1 -2.00 18.00 99.9 -1.818E-11 1.061E-10 2.040E-10 

PU-239 5147.7 2.00 2.00 99.9 1.819E-11 4.4633-11 8.4443-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

fomBeddick 9 
Analyst 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
24-JAN-2003 07:48:02 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 23JAN03SR02-9496 PU236.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 23JAN03 * SAMPLE ID: R02-9496 
SAMPLE DATE: 23-JAN-2003 0O:OO * ALIQUOT: 4.000E+02 ml 
SAMPLE TITLE: WELL 150 2ND HALF * DETECTOR NUMBER: 003 
ACQ DATE: 23-JAN-2003 10:16 * AVERAGE EFFICIENCY: 22.86% 
ELAPSED LIVE TIME: 60002. * RECOVERY : 65.93% 
TRACER ID: PU236-FEB02 * TRACER FWHM (kev) : 55.37 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.342 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 003 - 10JAN03 * BKG ELAPSED TIME: 60003. 

* 

ENERGY CAL DATE: 12-JAN-2003 14:30 * EFF CAL DATE: 12-JAN-2003 14:30 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

PU236 5755.0 654.00 9.00 100.0 4.8903-09 6.5593-10 1.2453-10 

PU-238 5487.1 3.00 13.00 99.9 2.2443-11 8.063E-11 1.4573-10 

PU-239 5147.7 1.00 1.00 99.9 7.4803-12 2.5933-11 5.505E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I - 2 V - m  
Date 

tomBeddick 
Analyst 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
24 -JAN- 2 0 03 0 7 : 4 8 : 43 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 23JAN03SR02-9496D PU236.CNF 
............................................................................... 

BATCH ID: 23JAN03 * SAMPLE ID: R02-9496D 
* 

SAMPLE DATE: 23-JAN-2003 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 150 DUP * DETECTOR NUMBER: 004 

* AVERAGE EFFICIENCY: 22.81% 
ELAPSED LIVE TIME: 60004. * RECOVERY: 64.25% 

63.31 TRACER ID: PU236-FEB02 * TRACER FWHM (kev) : 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.342 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 004 - 10JAN03 * BKG ELAPSED TIME: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ACQ DATE: 23-JAN-2003 10:17 

ENERGY CAL DATE: 12-JAN-2003 14:30 * EFF CAL DATE: 12-JAN-2003 14~30 
60000. * 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACT1 VI TY TPU/ ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

PU236 5755.0 636.00 7.00 100.0 4.8903-09 6.676E-10 1.154E-10 

PU-238 5487.1 2.00 7.00 99.9 1.5383-11 6.158E-11 1.155E-10 

PU-239 5147.7 2.00 0.00 99.9 1.5383-11 2.187E-11 2.085E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TomBeddick 7% 
Analyst 

)-%+Os 
Date 

Procedure number RL-CP-012 
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BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
24-JAN-2003 07:49:12 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 23JAN03SR02-9497 PU236.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 23JAN03 * SAMPLE ID: R02-9497 
* 

SAMPLE DATE: 23-JAN-2003 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 155 2ND HALF * DETECTOR NUMBER: 005 
ACQ DATE: 23-JAN-2003 10:18 * AVERAGE EFFICIENCY: 18.24% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 73.52% 
TRACER ID: PU236-FEB02 * TRACER FWHM (kev) : 31.88 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.342 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 005 - 2JAN03 * BKG ELAPSED TIME: 60000. 
ENERGY CAL DATE: 6-JAN-2003 09:57 * EFF CAL DATE: 6-JAN-2003 09:57 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACT I V I TY TPU/ERROR MDC 
AREA uCi/ ml %-SIGMA uci/ ml 

PU236 5755.0 582.00 3.00 100.0 4.8903-09 6.8343-10 9.039E-11 

PU-238 5487.1 3.00 8.00 99.9 2.5223-11 7.338E-11 1.3333-10 

PU-239 5147.7 2.00 0.00 99.9 1.681E-11 2.391E-11 2.2783-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TON Beddick 
Analyst 

Reviewer 

Procedure number RL-CP-012 

/ - w-03 
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Date 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
24-JAN-2003 07:49:56 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 23JAN03SR02-9498 PU236.CNF 
................................................................................. 

BATCH ID: 23JAN03 * SAMPLE ID: 
SAMPLE DATE: 23-JAN-2003 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 168 2ND HALF * DETECTOR NUMBER: 006 
ACQ DATE: 23-JAN-2003 10:19 * AVERAGE EFFICIENCY: 18.96% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 57.73% 
TRACER ID: PU236-FEB02 * TRACER FWHM (kev) : 59.75 

* 
R02-9498 

LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.342 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 6-JAN-2003 09:57 * EFF CAL DATE: 6-JAN-2003 09:57 

60000. BKG ELAPSED TIME: B 006 2JAN03 * BKG FILENAME: - - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uCi/ ml 2 -SIGMA uCi/ ml 

PU236 5755.0 475.00 0.00 100.0 4.8903-09 7.087E-10 2.7883-11 

-2.00 6.00 99.9 -2.060E-11 6.5213-11 1.4523-10 PU-238 5487.1 

0.00 0.00 99.9 O.OOOE+OO O.OOOE+OO 2.791E-11 PU-239 5147.7 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

70- % / - PY-93 
Analyst Date 

GM 
Reviewer r 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
24-JAN-2003 07:50:27 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 23JAN03SR02-9499 PU236.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 23JAN03 * SAMPLE ID: R02-9499 
* 

SAMPLE DATE: 23-JAN-2003 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 172 2ND HALF * DETECTOR NUMBER: 007 
ACQ DATE: 23-JAN-2003 10:19 * AVERAGE EFFICIENCY: 18.27% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 64.82% 
TRACER ID: PU236-FEB02 * TRACER FWHM (kev) : 57.08 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.342 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 007 - 2JAN03 * BKG ELAPSED TIME: 60000. 
ENERGY CAL DATE: 6-JAN-2003 09:57 * EFF CAL DATE: 6-JAN-2003 09:57 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

PU236 5755.0 514.00 0.00 100.0 4.8903-09 6.8293-10 2.5773-11 

PU-238 5487.1 2.00 1.00 99.9 1.904E-11 3.817E-11 7.005E-11 

PU-239 5147.7 3.00 0.00 99.9 2.8553-11 3.3233-11 2.5793-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I -2y-05 
Date 

Tom Beddick T@ 
Analyst 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
24-JAN-2003 07:50:58 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 23JAN03$R02-9500 PU236.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 23JAN03 * SAMPLE ID: R02-9500 
SAMPLE DATE: 23-JAN-2003 0 O : O O  * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 206 2ND HALF * DETECTOR NUMBER: 008 
ACQ DATE: 23-JAN-2003 10:20 * AVERAGE EFFICIENCY: 18.00'1; 
ELAPSED LIVE TIME: 60000, * RECOVERY: 67.09% 
TRACER ID: PU236-FEB02 * TRACER FWHM (kev) : 46.42 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.342 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 

ENERGY CAL DATE: 6-JAN-2003 15:16 * EFF CAL DATE: 6-JAN-2003 15:16 
B 008 2JAN03 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uci/ ml 2-SIGMA uti/ ml 

PU236 5755.0 524.00 0.00 100.0 4.8903-09 6.8923-10 2.5283-11 

PU-238 5487.1 6.00 4.00 99.9 5.6023-11 7.036E-11 1.121E-10 

PU-239 5147.7 1.00 0.00 99.9 9.336E-12 1.8723-11 2.530E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Bedd ick 9 
Analyst 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
28-JAN-2003 08:10:54 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 27JAN03$R02-9501 PU236.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 27JAN03 * SAMPLE ID: R02-9501 
* 

SAMPLE DATE: 27-JAN-2003 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 300 2ND HALF * DETECTOR NUMBER: 005 
ACQ DATE: 27-JAN-2003 12:59 * AVERAGE EFFICIENCY: 18.24% 
ELAPSED LIVE TIME: 6 0 0 0 0 .  * RECOVERY: 59.92% 
TRACER ID: PU236-FEB02 * TRACER FWHM (kev) : 66.78 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.331 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 6-JAN-2003 09:57 * EFF CAL DATE: 6-JAN-2003 09:57 

B 005 2JAN03 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACT1 VI TY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

PU236 5755.0 473.00 3.00 100.0 4.8773-09 7.093E-10 1.109E-10 

PU-238 5487.1 -4.00 9.00 99.9 -4.1263-11 7.7453-11 1.718E-10 

PU-239 5147.7 1.00 0.00 99.9 1.031E-11 2.069E-11 2.7953-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

p z . g - 0 ' 3  
Date 

Tom Beddick ,''& 
Analyst 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
6-FEB-2003 10:12:01 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 05FEB03$R02-9502 PU236.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SAMPLE ID: R02-9502 BATCH ID: 05FEB03 * 
SAMPLE DATE: 4-FEB-2003 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 306 * DETECTOR NUMBER: 006 
ACQ DATE: 5-FEB-2003 17 : 21 * AVERAGE EFFICIENCY: 18.90% 

TRACER ID: PU2 3 6 - FEB02 * TRACER FWHM (kev) : 41.47 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.308 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 006 - 2FEB03 * BKG ELAPSED TIME: 60000. 

* 

ELAPSED LIVE TIME: 60000. * RECOVERY: a7.33% 

ENERGY CAL DATE: 31-JAN-2003 06:34 * EFF CAL DATE: 31-JAN-2003 06~34 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uci/ ml 2-SIGMA uci/ ml 

PU236 5755.0 710.00 2.00 100.0 4.8513-09 6.554E-10 6.3363-11 

PU-238 5487.1 4.00 1-00 99.9 2.732E-11 3.3693-11 5.027E-11 

PU-239 5147.7 0.00 2.00 99.9 O.OOOE+OO O.OOOE+OO 6.3423-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TYW 
Analyst 

1- +-OT 
Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
6-FEB-2003 10: 12 :23 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 05FEB03$R02-9503 PU236.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 05FEB03 * SAMPLE ID: R02-9503 
* 

SAMPLE DATE: 4-FEB-2003 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 306 REP * DETECTOR NUMBER: 007 
ACQ DATE: 5-FEB-2003 17 : 21 * AVERAGE EFFICIENCY: 18.38% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 91.83% 
TRACER ID: PU236-FEB02 * TRACER FWHM (kev): 62.37 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.308 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 007 - 1FEB03 * BKG ELAPSED TIME: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ENERGY CAL DATE: 31-JAN-2003 17:OO * EFF CAL DATE: 31-JAN-2003 17:OO 
60000. * 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

PU236 5755.0 726.00 1.00 100.0 4 -8513-09 6.371E-10 4.911E-11 

1.3363-11 2 -6783-11 4.916E-11 PU-238 5487.1 2.00 1.00 99.9 

0.00 1.00 99.9 O.OOOE+OO O.OOOE+OO 4.916E-11 PU-239 5147.7 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

e l 9  /03 
GYE'FCMEt4 FARNUNG 

Analyst Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
6-FEB-2003 10:12:43 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 05FEB03$R02-9504 PU236.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 05FEB03 * SAMPLE ID: R02-9504 
SAMPLE DATE: 4-FEB-2003 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 306 BLANK * DETECTOR NUMBER: 008 
ACQ DATE: 5-FEB-2003 17:21 * AVERAGE EFFICIENCY: 18.18% 
.ELAPSED LIVE TIME: 6 0 0 0 0 .  * RECOVERY : 82.07% 
TRACER ID: PU236-FEB02 * TRACER FWHM (kev) : 76.39 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.308 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 

ENERGY CAL DATE: 31-JAN-2003 06:34 * EFF CAL DATE: 31-JAN-2003 06:34 
B 008 2FEB03 * BKG ELAPSED TIME: 6 0 0 0 0 .  BKG FILENAME: - - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACT IVI TY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uci/ ml 

PU236 5755.0 642.00 3.00 100.0 4.8513-09 6.602E-IO 8.1223-11 

PU-238 5487.1 3.00 10.00 99.9 2.2663-11 7.2523-11 1.315E-10 

PU-239 5147.7 3.00 0.00 99.9 2.2663-11 2.6373-11 2.047E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

GRETCHEN FARMUIJG 4% 21 3-13 3 
Analyst 1 -  Date 

-03 
Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
28-JAN-2003 08:11:39 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 27JAN03$R02-9505 PU236.CNF 
*****************7*+*~*******~********.k*******~**************************** 

* 
SAMPLE ID: R02 - 9505 BATCH ID: 27JAN03 * 

SAMPLE DATE: 27-JAN-2003 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 506 2ND HALF * DETECTOR NUMBER: 006 
ACQ DATE: 27-JAN-2003 13:OO * AVERAGE EFFICIENCY: 18.96% 
ELAPSED LIVE TIME: 60000. * RECOVERY : 60.08% 
TRACER ID: PU236-FEB02 * TRACER FWHM (kev) : 67.01 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.331 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 006 - 2JAN03 * BKG ELAPSED TIME: 60000. 
ENERGY CAL DATE: 6-JAN-2003 09:57 * EFF CAL DATE: 6-JAN-2003 09:57 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACT I VI TY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

PU236 5755.0 493.00 0.00 100.0 4.877E-09 7.016E-10 2.6793-11 

PU-238 5487.1 -3.00 6.00 99.9 -2.9693-11 5.9553-11 1.3953-10 

PU-239 5147.7 0.00 1.00 99.9 O.OOOE+OO O.OOOE+OO 7.2833-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I - Ga-5 
Date 

Tom Beddick 
Analyst 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
7-FEB-2003 07:09:04 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 05FEB03$R02-9506 PU236,CNF 
................................................................................. 

BATCH ID: 05FEB03 * SAMPLE ID: R02-9506 
* 

SAMPLE DATE: 4-FEB-2003 0 O : O O  * ALIQUOT: 4.000E+02 ml 
SAMPLE TITLE: WELL 601 2ND HALF 02 * DETECTOR NUMBER: 001 
ACQ DATE: 6-FEB-2003 10:28 * AVERAGE EFFICIENCY: 21.55% 
ELAPSED LIVE TIME: 60001. * RECOVERY: 77.82% 
TRACER ID: PU236-FEB02 * TRACER FWHM (kev) : 62.88 

TRACER DPM AT SAMPLE DATE: 4.308 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

LAMBDA VALUE: 250. * ROI TYPE: MANUAL 

ENERGY CAL DATE: 1-FEB-2003 10:50 * EFF CAL DATE: 1-FEB-2003 10:50 
60001. B 001 - 30JAN03 * BKG ELAPSED TIME: BKG FILENAME: - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uCi/ rnl 2-SIGMA uCi/ ml 

4.8513-09 6.5483-10 9.4693-11 PU236 5755.0 721.00 6.00 100.0 

6.00 13.00 99.9 4.034E-11 7.6283-11 1.309E-10 

4.9483-11 

PU-238 5487.1 

PU-239 5147.7 0.00 1.00 99.9 O.OOOE+OO O.OOOE+OO 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

7 M  4 ?- 103 
Analyst Date 

Procedure number RL-CP-012 
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BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
28-JAN-2003 08:12:09 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 27JAN03SR02-9507 PU236.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 27JAN03 * SAMPLE ID: R02-9507 
* 

SAMPLE DATE: 27-JAN-2003 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL C-03 2ND HALF * DETECTOR NUMBER: 007 
ACQ DATE: 27-JAN-2003 13:Ol * AVERAGE EFFICIENCY: 18.27% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 63.99% 

LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.331 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

TRACER ID: PU236-FEB02 * TRACER FWHM (kev) : 54.02 

ENERGY CAL DATE: 6-JAN-2003 09:57 * EFF CAL DATE: 6-JAN-2003 09:57 
B 007 2JAN03 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

PU236 5755.0 506.00 0.00 100.0 4.8773-09 6.8333-10 2.610E-11 

0.00 1.00 99.9 O.OOOE+OO O.OOOE+OO 7.096E-11 PU-238 5487.1 

3.00 0.00 99.9 2.8933-11 3.3673-11 2.613E-11 PU-239 5147.7 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- 2-8-05 
Date 

Tom Beddick ,% 
Analyst 

z.lit 103 
I Reviewer Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
28-JAN-2003 08:12:37 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 27JAN03SR02-9508 PU236.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 27JAN03 * SAMPLE ID: R02-9508 
* 

SAMPLE DATE: 27-JAN-2003 0O:OO * ALIQUOT : 4.000E+02 ml 
, SAMPLE TITLE: WELL C-09 2ND HALF * DETECTOR NUMBER: 008 
ACQ DATE: 27-JAN-ZOO3 13:02 * AVERAGE EFFICIENCY: 18.00% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 66.24% 
TRACER ID: PU236-FEB02 * TRACER FWHM (kev) : 44.21 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.331 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 008 - 2JAN03 * BKG ELAPSED TIME: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ENERGY CAL DATE: 6-JAN-2003 15~16 * EFF CAL DATE: 6-JAN-2003 15:16 
60000. * 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

4.8773-09 6.8943-10 2.560E-11 

PU-238 5487.1 6.00 4.00 99.9 5.6733-11 7.126E-11 1.136E-10 

PU236 5755.0 516.00 0.00 100.0 

1.00 0.00 99.9 9.4553-12 1.8963-11 2.5623-11 PU-239 5147.7 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I - 28-67 
Date 

Tom Beddick % 
Analyst 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
28-JAN-2003 08:13:23 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 27JAN03SR02-9509 PU236.CNF 
*****************X***~*******~***~****************~**************************** 

BATCH ID: 27JAN03 * SAMPLE ID: R02-9509 
* 

SAMPLE DATE: 27-JAN-2003 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL C-16 2ND HALF * DETECTOR NUMBER: 009 
ACQ DATE: 27-JAN-2003 13:02 * AVERAGE EFFICIENCY: 18.37% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 66.79% 

2 1 . 0 4  TRACER ID: PU236-FEB02 * TRACER FWHM (kev) : 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.331 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 009 - 2JAN03 * BKG ELAPSED TIME: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ENERGY CAL DATE: 7-JAN-2003 11:38 * EFF CAL DATE: 7-JAN-2003 11:38 
60000. * 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

PU236 5755.0 531.00 3.00 100.0 4.8773-09 6.9333-10 9.880E-11 

PU-238 5487.1 2.00 1.00 99.9 1.8383-11 3.6863-11 6.762E-11 

PU-239 5147.7 -1.00 1.00 99.9 -9.1883-12 1.8433-11 6.7623-11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I -  28-03 
Date 

Tom Beddick 
Analyst 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
22-JAN-2003 09:11:56 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE R:R 21JAN03SBLK-GW-2ND PU236.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 21JAN03 * SAMPLE ID: BLK-GW- 2ND 
SAMPLE DATE: 21-JAN-2003 0 O : O O  * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: GROUND WELLS BLANK * DETECTOR NUMBER: 001 
ACQ DATE: 21-JAN-2003 10:46 * AVERAGE EFFICIENCY: 21.72% 
ELAPSED LIVE TIME: 60001. * RECOVERY : 61.87% 
TRACER ID: PU236-FEB02 * TmCER FWHM (kev) : 45.91 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.348 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 

ENERGY CAL DATE: 12-JAN-2003 14:30 * EFF CAL DATE: 12-JAN-2003 14:30 
B 001 10JAN03 * BKG ELAPSED TIME: 60001. BKG FILENAME: - - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

PU236 5755.0 584.00 13.00 100.0 4.8963-09 6.8783-10 1.6323-10 

PU-238 5487.1 6.00 8.00 99.9 5.033E-11 7.904E-11 1.330E-10 

PU-239 5147.7 2.00 3.00 99.9 1.6783-11 4.751E-11 9.0293-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 -  zz-03 
Analyst Date 

Procedure number RL-CP-012 
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RADIOANALYTICAL LABORATORY ANALYTICAL REQUEST 

8 G  &kk ,MI /irsa - -  c. 5& 
*Type of Analysis: 
H Gross Alpha Beta Other (Specify Below) 
E Gamma Spectrometry 
H Plutonium Isotope + e 

R Strontium90 

*Sample Disposition: 
E Return to Submitter 
0 
0 Archive** 

Dqmse (The Lab will not be responsible for disposal of chemicals) 

#PRIORITY (Manager's Approval) 

FOR LAB USE O N L Y  

System: 4 UWA 

Disk: 400 3 

Comments: /Q// G?< PHSG D 

Completion Date: J /$ /. 3 
b 

CHAIN-OF-CUSTODY RECORD 

The sample(s) named below have been evaluated to procedure TR-OP-001 for transportation in commerce over public roads. Check applicable box below. 
0 The materials are regulated by W T .  Contact Site Shipping Officer. 
0 The materials are exempted from regulation. Sign below and transport materials in accordance with procedure TR-OP-001. 
0 N/A - materials not going on public roadway. 

Evaluator's Signature Date 

.A Relinquished: 

Relinquished: 

,../ 
Sample Submitted By: 

Received By: 

_. 
J ./' - 

/- 

# Requires Building Manager's or Health Physics Supervisor's approval for priority samples only. Contact Laboratory Manager prior to submitting, * Mandatory entries for acceptance of samples. 
** Requires Laboratory Manager's and DepartmentiBuilding Manager's approval. 

DDO-027, Rev. 15 Pg. 1 ot 2- lO/Ol (DT) 
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Other (Specify Below) FOR LABjbrSE ONLY 

*Sample Disposition: 
E Return to Submitter 

CHAIN-OF-CUSTODY RECORD 

The ramplt(s) named below have been evaluated to procedure TR-OP-001 for bansportation in commerce over public roads. Check applicable box below. 
0 The materials am regulated by DOT. Contact Site Shipping Officer. 
0 The materials an. exempted from regulation. Sign below and transport materials in accordance with procedure TR-OP-001. 
0 N/A - materials not going on public roadway. 

Evaluator’s Signature Date 

/ Sample Submitted By: Relinquished: I., ’ 
,/ ,..‘. 

/ Received By: / ,/” Relinquished: .- 
,..’ 

Received By: ,/ Retumed/Disposed/Archived: /’ .I 

#/ Requires Building Manager’s or Health Physics Supervisor’s approval for priority samples only. Contact Laboratory Manager prior to submittink. 
Mandatory enbies for acceptance of samples. ** Requires Laboratory Manager’s and DepartmenffBuilding Manager’s approval. 

DDO-027, Rev. 15 
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BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
22-JAN-2003 09:19:28 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 21JAN03$R02-9490 UU.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 21JAN03 * SAMPLE ID: R02-9490 
SAMPLE DATE: 21-JAN-2003 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 100 2ND HALF * DETECTOR NUMBER: 011 
ACQ DATE: 21-JAN-2003 10~56 * AVERAGE EFFICIENCY: 19.13% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 78.53% 
TRACER ID: U232-SEP02 * TRACER FWHM (kev) : 34.86 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.483 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 

ENERGY CAL DATE: 7-JAN-2003 11:38 * EFF CAL DATE: 7-JAN-2003 11:38 
B 011 2JAN03 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uci / ml 2-SIGMA uCi/ r n l  

U232 5302.5 822.00 1.00 99.8 6.1753-09 7.9553-10 5.5293-11 

U-234 4761.5 166.00 2.00 99.8 1.247E-09 2.5863-10 6.9753-11 

U-235 4385.5 9.00 0.00 80.9 8.3403-11 5.6733-11 2.511E-11 

U-238 4184.4 145.00 0.00 100.0 1.08731-09 2.329E-10 2.032E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick 4% 
Analyst 

211163 
GRETCHEN FARNUNG 

Reviewer Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
22-JAN-2003 09:20:07 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 21JAN03SR02-9491 W.CNF 
* * * * * * * * * * * * * * * * * T * * * ~ * * * * * * * ~ * * * f * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

BATCH ID: 21JAN03 * SAMPLE ID: R02-9491 
* 

SAMPLE DATE: 21-JAN-2003 0O:OO * AL I QUOT : 4.000E+02 r n l  

ACQ DATE: 21-JAN-2003 11:04 * AVERAGE EFFICIENCY: 18.47% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 77.06% 

TRACER FWHM (kev) : 42.00 TRACER ID: 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.483 * CONFIDENCE FACTOR: 4.65 

WATER * LLD CONSTANT: 2.71 SAMPLE MATRIX: 

BKG FILENAME: B - 012-2JANO3 * BKG ELAPSED TIME: 

* * * * * * * * * * X * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

SAMPLE TITLE: WELL 101 2ND HALF * DETECTOR NUMBER: 012 

U232-SEP02 * 

* EFF CAL DATE: 7-JAN-2003 11:38 ENERGY CAL DATE: 7-JAN-2003 11~38 
60000. * 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA u C i /  r n l  2 -SIGMA uCi/ m l  

U232 5302.5 779.00 2.00 99.8 6.1753-09 8.143E-10 7.3603-11 

1.4033-09 2.883E-10 2.148E-11 U-234 4761.5 177.00 0.00 99.8 

U-235 4385.5 7.00 1.00 80.9 6.8453-11 5.945E-11 7.197E-11 

U-238 4184.4 213.00 0.00 100.0 1.6853-09 3.302E-10 2.144E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I -zrz-o7 
Date 

Tom Beddick 
Analyst 

Zit 103 
6RETCHHN FARHUNG , 

I Reviewer Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
22-JAN-2003 09:20:49 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 21JAN03SR02-9492 UU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 21JAN03 * SAMPLE ID: R02-9492 
SAMPLE DATE: 21-JAN-2003 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 103 2ND HALF * DETECTOR NUMBER: 013 
ACQ DATE: 21-JAN-2003 11:05 AVERAGE EFFICIENCY: 17.91% 

RECOVERY: 78.48% ELAPSED LIVE TIME: 
TRACER ID: U232-SEP02 * TRACER FWHM (kev) : 37.14 

ROI TYPE: MANUAL LAMBDA VALUE: TRACER DPM AT SAMPLE DATE: 5.483 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 

* 
60000. * 
250. * 

EFF CAL DATE: 3-JAN-2003 08:56 * ENERGY CAL DATE: 3-JAN-2003 08:56 
B 013-2JANO3 * BKG ELAPSED TIME: 60000. 

* BKG FILENAME: - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

U232 5302.5 769.00 0.00 99.8 6.1753-09 8.237E-10 2.176E-11 

U-234 4761.5 121.00 1.00 99.8 9.716E-10 2.25831-10 5.910E-11 

3.00 0.00 80.9 2.9723-11 3.4573-11 2.6843-11 U-235 4385.5 

7.5323-10 1.903E-10 5.8983- 11 U-238 4184.4 94.00 1.00 100.0 

21 r (  0-3 GRETCHEN FARNUNG A.f 
I Reviewer Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
22-JAN-2003 09:21:36 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 21JAN03SR02-9493 W.CNF 
*****************X***+********~***~****************~**************************** 

BATCH ID: 21JAN03 * SAMPLE ID: R02-9493 
* 

SAMPLE DATE: 21-JAN-2003 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL llOR 2ND HALF * DETECTOR NUMBER: 014 
ACQ DATE: 21-JAN-2003 11:06 * AVERAGE EFFICIENCY: 18.01% 
ELAPSED LIVE TIME: 60000. * RECOVERY : 75.38% 
TRACER ID: U232-SEP02 * TRACER FWHM (kev) : 65.62 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.483 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 3-JAN-2003 08:56 * EFF CAL DATE: 3-JAN-2003 08:56 

B 014 2JAN03 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

U232 5302.5 743.00 1.00 99.8 6.1753-09 8.2823-10 6.116E-11 

U-234 4761.5 104.00 0.00 99.8 8.6433-10 2.100E-10 2.252E-11 

U-235 4385.5 5.00 0.00 80.9 5.126E-11 4.6433-11 2.778E-11 

U-238 4184.4 99.00 0.00 100.0 8.211E-.10 2.028E-10 2.248E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick 723 
Analyst 

GRETCNAW FARNUMG 
A/?+ 

Reviewer 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
22-JAN-2003 09~22 :23 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 21JAN03SR02-9493D UU.CNF 
* * * * * * * * * * * * * * * * * j r * * * * * * * * * * * * * ~ * * * ~ * * * * * * * * * * * * * * * * * j r * * * * * * * * * * * * * * * * * * * * * * * * * * *  

BATCH ID: 21JAN03 * SAMPLE ID: R02-9493D 
SAMPLE DATE: 21-JAN-2003 0O:OO * AL I QUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL llOR DUP * DETECTOR NUMBER: 015 
ACQ DATE: 21-JAN-2003 11:07 * AVERAGE EFFICIENCY: 17.62% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 69,59% 

TRACER FWHM (kev) : 72.86 TRACER ID: U232-SEP02 * 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.483 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 015 - 2JAN03 * BKG ELAPSED TIME: 60000. 

* 

ENERGY CAL DATE: 3-JAN-2003 08:56 * EFF CAL DATE: 3-JAN-2003 08:56 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACT I V I TY TPU/ ERROR MDC 
AREA uti/ ml 2-SIGMA uCi/ ml 

U232 5302.5 671.00 3.00 99.8 6.175E-09 8.2253-10 9.905E- 11 

U-234 4761.5 107.00 0.00 99.8 9.8463-10 2.3483-10 2.4943-11 

U-235 4385.5 2.00 0.00 80.9 2.270E-11 3.226E-11 3.076E-11 

U-238 4184.4 100.00 1.00 100.0 9.184E-10 2 -2553-10 6.759E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick 7% 
Analyst 

+ 2.2-03 
Date 

GRETCHEN FARNUNG %I1 l o  
Reviewer I* Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
23-JAN-2003 08:02:37 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * * * * * * * * * * * * * * ~ * * * T * * * * * * * ~ * * * T * * * * * * * * * * * * * * * * T * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
Spectral File: ND AMs ARCHIVE S:S 22JAN03SR02-9494 UU.CNF 

BATCH ID: 22JAN03 

SAMPLE TITLE: WELL 116R 2ND HALF 
ELAPSED LIVE TIME: 60000. 

LAMBDA VALUE: 250. 
TRACER DPM AT SAMPLE DATE: 5.483 SAMPLE MATRIX: WATER 

BKG FILENAME: B - 005-2JANO3 

SAMPLE DATE: 22-JAN-2003 0 O : O O  

ACQ DATE: 22-JAN-2003 14:32 

TRACER ID: U232-SEP02 

ENERGY CAL DATE: 6-JAN-2003 09:57 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

* * * * * * * *  

SAMPLE ID: RO 
ALIQUOT : 4.000E+02 
DETECTOR NUMBER: 
AVERAGE EFFICIENCY: 
RECOVERY: 
TRACER FWHM (kev) : 
ROI TYPE: 
CONFIDENCE FACTOR: 

2-9494 
ml 
005 

18.24% 
71.54% 
74.79 

MANUAL 
4.65 - - -  LLD CONSTANT: 2 : t 1  

EFF CAL DATE: 6-JAN-2003 09~57 BKG ELAPSED TIME: 60000. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * **  
NUCLIDE ACTIVITY SUMMARY 

TPU/ERROR MDC NUCLIDE ENERGY NET BKG %ABN ACTIVITY 

ml 
AREA uCi/ ml 2-SIGMA uci/ 

U232 5302.5 714.00 1.00 99.8 6.1753-09 8.3323-10 6.3653-11 

U-234 4761.5 281.00 0.00 99.8 2.4303-09 4.5483-10 2.3433-11 

U-235 4385.5 10.00 0.00 80.9 1.067E-10 6.920E-11 2.891E-11 

U-238 4184.4 239.00 0.00 100.0 2.063E-09 3.9963-10 2.3393-11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

lo rn  Beddick qib 
Analyst 

GRETCHEN FAWNUiG 
lit+ 

Reviewer 

I -  23 -0-5 
Date 

& \ o  3 
Date 

Procedure number RL-CP-012 

Pg. 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
23-JAN-2003 08:03:08 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 22JAN03SR02-9495 W.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 22JAN03 * SAMPLE ID: R02 -9495 
* 

SAMPLE DATE: 22-JAN-2003 0 O : O O  * ALIQUOT: 4.000E+02 ml 
SAMPLE TITLE: WELL 118 2ND HALF * DETECTOR NUMBER: 006 
ACQ DATE: 22-JAN-2003 14:32 * AVERAGE EFFICIENCY: 18.96% 
ELAPSED LIVE TIME: 60000. * RECOVERY : 74.99% 
TRACER ID: U232-SEP02 * TRACER FWHM (kev) : 36.34 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.483 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 006 - 2JAN03 
ENERGY CAL DATE: 6-JAN-2003 09:57 * EFF CAL DATE: 6-JAN-2003 09:57 

* BKG ELAPSED TIME: 60000. * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uci/ ml 

U232 5302.5 778.00 1.00 99.8 6.1753-09 8.2243-10 5.8413-11 

U-234 4761.5 281.00 1.00 99.8 2.230E-09 4.152E-10 5.841E-11 

U-235 4385.5 8.00 1.00 80.9 7.8323-11 6.2923- 11 7.206E-11 

U-238 4184.4 227.00 0.00 100.0 1.7983-09 3.502E-10 2.146E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1- 27 -03 
Date 

Torn Beddick 
Analyst 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
23-JAN-2003 08:04:11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 22JAN03SR02-9496 W.CNF 
............................................................................... 

BATCH ID: 22JAN03 * SAMPLE ID: R02 -9496 
* 

SAMPLE DATE: 22-JAN-2003 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 150 2ND HALF * DETECTOR NUMBER: 007 
ACQ DATE: 22-JAN-2003 14:34 * AVERAGE EFFICIENCY: 18.27% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 74.42% 
TRACER ID: U232-SEP02 * TRACER FWHM (kev) : 32.53 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.483 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 007 - 2JAN03 * BKG ELAPSED TIME: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ENERGY CAL DATE: 6-JAN-2003 09:57 * EFF CAL DATE: 6-JAN-2003 09:57 
6 0 0 0 0 .  * 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uci/ ml 2-SIGMA uCi/ ml 

U232 5302.5 744.00 1.00 99.8 6.1753-09 8.0783-10 6.108E-11 

U-234 4761.5 95.00 1.00 99.8 7.8843-10 1.960E-10 6.108E-11 

U-235 4385.5 3.00 0.00 80.9 3.071E-11 3.571E-11 2.7743-11 

8.3653-10 2.036E-10 6.096E-11 U-238 4184.4 101.00 1.00 100.0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1-24 -07 
Date 

Torn Beddick % 
Analyst 

6RETCHEW FARMUNG cAF 2 1 1 1 D 3  Reviewer I Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
23-JAN-2003 08:04:56 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 22JAN03SR02-9496D UU.CNF 
*****************T***'i;+*********-*****-*****************~*************************** 

BATCH ID: 22JAN03 * SAMPLE ID: R02 -9496D 
* 

SAMPLE DATE: 22-JAN-2003 0 O : O O  * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 150 DUP * DETECTOR NUMBER: 008 
ACQ DATE: 22-JAN-2003 14:34 * AVERAGE EFFICIENCY: 18.00% 
ELAPSED LIVE TIME: 60000. * RECOVERY : 68.95% 
TRACER ID: U232-SEP02 * TRACER FWHM (kev) : 45.53 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.483 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 6-JAN-2003 15:16 * EFF CAL DATE: 6-JAN-2003 15:16 
BKG FILENAME : B - 008 - 2JAN03 * BKG ELAPSED TIME: 60000. * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

U232 5302.5 679.00 2.00 99.8 6.1753-09 8.320E-10 8.444E- 11 

U-234 4761.5 81.00 2.00 99.8 7.3663-10 1.9793-10 8.444E- 11 

U-235 4385.5 3.00 0.00 80.9 3.3653-11 3.916E-11 3.040E-11 

U-238 4184.4 99.00 0.00 100.0 8.9843-10 2.215E-10 2.4593-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

p27-05 
Date 

Torn Beddick 
Analyst 

GRETCMEN FARWUNC 
ZlI\03 

Date 
CiAf 

Reviewer 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
23-JAN-2003 08:05:53 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 22JAN03SR02-9497 UU.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 22JAN03 * SAMPLE ID: R02-9497 
SAMPLE DATE: 22-JAN-2003 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 155 2ND HALF * DETECTOR NUMBER: 009 
ACQ DATE: 22-JAN-2003 14:35 * AVERAGE EFFICIENCY: 18.37% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 74.42% 
TRACER ID: U232-SEP02 * TRACER FWHM (kev) : 23.34 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.483 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 

ENERGY CAL DATE: 7-JAN-2003 11:38 * EFF CAL DATE: 7-JAN-2003 11:38 
B 009 2JAN03 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACT I VI TY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA u C i /  ml 

U232 5302.5 748.00 2.00 99.8 6.1753-09 8 -2773-10 7.6653-11 

U-234 4761.5 180.00 1.00 99.8 1.4863-09 3.082E-10 6.075E-11 

U-235 4385.5 11.00 0.00 80.9 1.120E-10 6.9433-11 2.760E-11 

U-238 4184.4 194.00 0.00 100.0 1.5983-09 3.243E-10 2.2333-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I - 2 ? 4 3  
Date 

Tom Beddick % 
Analyst 

z l r l o 3  Reviewer r4'C Date 
GRETCMEN FARNUNG , 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
23-JAN-2003 08:06:27 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Spectral File: ND AMs ARCHIVE S:S 22JAN03$R02-9498 W.CNF 

BATCH ID: 22JAN03 

SAMPLE TITLE: WELL 168 2ND HALF 

ELAPSED LIVE TIME: 60000. 

LAMBDA VALUE: 250. 
TRACER DPM AT SAMPLE DATE: 5.483 
SAMPLE MATRIX: WATER 

BKG FILENAME: B - 010 - 2JAN03 

SAMPLE DATE: 22-JAN-2003 0O : O O  

ACQ DATE: 22-JAN-2003 14:36 

TRACER ID: U232-SEP02 

ENERGY CAL DATE: 7-JAN-2003 11:38 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

SAMPLE ID: R02-9498 
ALIQUOT: 4.000E+02 ml 
DETECTOR NUMBER: 010 
AVERAGE EFFICIENCY: 18.16% 
RECOVERY : 69.75% 
TRACER FWHM (kev) : 26.26 
ROI TYPE: MANUAL 
CONFIDENCE FACTOR: 4.65 
LLD CONSTANT: 2.71 

BKG ELAPSED TIME: 
EFF CAL DATE: 7-JAN-2003 11:38 

60000. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 
NET BKG %ABN ACTIVITY TPU/ERROR MDC 

ml 
NUCLIDE ENERGY 

AREA uCi/ m l  2-SIGMA uCi/ 

U232 5302.5 693.00 0.00 99.8 6.175E-09 8.3673-10 2.415E-11 

U-234 4761.5 216.00 2.00 99.8 1.9243-09 3.840E-10 8.2743-11 

U-235 4385.5 7.00 0.00 80.9 7.6943-11 5.9223-11 2.9793-11 

U-238 4184.4 213.00 1.00 100.0 1.8943-09 3.784E-10 6.544E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Analyst 

GRLYCHEH FWRNUNG 5 
Reviewer 1 

z / I  10-3 
Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
23-JAN-2003 08:07:23 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 22JAN03SR02-9499 UU.CNF 
* * * * * * * * * * * * * * * * * T * * * ~ * * * * * * * ~ * * * x * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * *  

BATCH ID: 22JAN03 * SAMPLE ID: R02 - 94 99 
* 

SAMPLE DATE: 22-JAN-2003 0 O : O O  * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 172 2ND HALF * DETECTOR NUMBER: 011 
ACQ DATE: 22-JAN-2003 14~37 * AVERAGE EFFICIENCY: 19.13% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 73.56% 
TRACER ID: U232-SEP02 * TRACER FWHM (kev) : 31.68 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.483 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 011 - 2JAN03 * BKG ELAPSED TIME: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ENERGY CAL DATE: 7-JAN-2003 11~38 * EFF CAL DATE: 7-JAN-2003 11:38 
60000. * 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

U232 5302.5 770.00 1.00 99.8 6.1753-09 8.034E-10 5.902E-11 

U-234 4761.5 442.00 2.00 99.8 3.5443-09 5.908E-10 7.4463-11 

U-235 4385.5 8.00 0.00 80.9 7.914E-11 5.6993-11 2.681E-11 

2.169E-11 U-238 4184.4 414.00 0.00 100.0 3.3133-09 5.57531-10 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick .m 
Analyst 

1-23 4% 
Date 

GRETCHEN FARHUNG I ; ~  zl/ 103 
t Date Reviewer 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
23-JAN-2003 08:08:15 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 22JAN03$R02-9500 UU.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 22JAN03 * SAMPLE ID: R02-9500 
* 

SAMPLE DATE: 22-JAN-2003 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 206 2ND HALF * DETECTOR NUMBER: 012 
ACQ DATE: 22-JAN-2003 14:37 * AVERAGE EFFICIENCY: 18.47% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 73.01% 

U232-SEP02 * TRACER FWHM (kev) : 65.01 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER ID: 

TRACER DPM AT SAMPLE DATE: 5.483 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 012 - 2JAN03 * BKG ELAPSED TIME: 
ENERGY CAL DATE: 7-JAN-2003 11~38 * EFF CAL DATE: 7-JAN-2003 11~38 

6 0 0 0 0 .  * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

7.7693-11 U232 5302.5 738.00 2.00 99.8 6.1753-09 8.210E-10 

U-234 4761.5 270.00 0.00 99.8 2.2593-09 4.2093-10 2.267E-11 

U-235 4385.5 7.00 1.00 80.9 7.2253-11 6.276E-11 7.596E- 11 

U-238 4184.4 119.00 0.00 100.0 9.9363-10 2 -2993-10 2.263E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick 
Analyst 

GRETCNEN FARMUNG 
2 ( 1 ( D 3  

Date 
7 fV  

Reviewer 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
27-JAN-2003 12:38:27 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 24JAN03SR02-9501 UU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 24JAN03 * SAMPLE ID: R02-9501 
SAMPLE DATE: 24-JAN-2003 0O:OO * ALIQUOT: 4.000E+02 ml 
SAMPLE TITLE: WELL 300 2ND HALF * DETECTOR NUMBER: 001 
ACQ DATE: 24-JAN-2003 13 :52 * 
ELAPSED LIVE TIME: 60004. * 
TRACER ID: U232-SEP02 * TRACER FWHM (kev) : 42.47 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.483 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 

AVERAGE EFFICIENCY: 21.72% 
RECOVERY: 70.75% 

ENERGY CAL DATE: 12-JAN-2003 14:30 * EFF CAL DATE: 12-JAN-2003 14:30 
B 001 - 10JAN03 * BKG ELAPSED TIME: 60001. BKG FILENAME: - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY T PU/ ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

U232 5302.5 841.00 7.00 99.8 6.1743-09 8.147E-10 1.102E-10 

U-234 4761.5 178.00 1.00 99.8 1.3073-09 2.701E-10 5.4033-11 

U-235 4385.5 1.00 0.00 80.9 9.0563-12 1.816E-11 2.4543-11 

U-238 4184.4 63.00 0.00 100.0 4.616E-10 1.3343-10 1.9863-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

/-%?-OS 
Date 

:Torn Beddick 4 
Analyst 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
29-JAN-2003 07 : 52 : 05 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 28JAN03SR02-9502 UU.CNF 
* * * * * * * * * * * * * * * * * T * * * ~ * * * * * * * ~ * * * T * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

BATCH ID: 28JAN03 * SAMPLE ID: R02-9502 
* 

SAMPLE DATE: 28-JAN-2003 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 306 2ND HALF * DETECTOR NUMBER: 005 
ACQ DATE: 28-JAN-2003 09:48 * AVERAGE EFFICIENCY: 18.24% 

TRACER ID: U232-SEP02 * TRACER FWHM (kev) : 74.15 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.482 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

ELAPSED LIVE TIME: 60000. * RECOVERY: 74.35% 

ENERGY CAL DATE: 6-JAN-2003 09:57 * EFF CAL DATE: 6-JAN-2003 09:57 
60000. B 005 2JAN03 * BKG ELAPSED TIME: BKG FILENAME: - - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

5302.5 742.00 1.00 99.8 6.1743-09 8.2823-10 6.124E-11 U232 

U-234 4761.5 260.00 0.00 99.8 2.1633-09 4.103E-10 2.255E-11 

2.7813-11 

2.250E-11 

U-235 4385.5 7.00 0.00 80.9 7.185E-11 5.5283-11 

U-238 4184.4 236.00 0.00 100.0 1.9603-09 3.7973-10 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick / -  L?-O? 
Analyst Date 

GRETCMEM FARNUMG 
qtw Z l i l O 3  

Reviewer Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
29-JAN-2003 07:52:40 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 28JAN03SR02-9503 UU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 28JAN03 * SAMPLE ID: R02-9503 
SAMPLE DATE: 28-JAN-2003 0O:OO * ALIQUOT: 4.000E+02 ml 
SAMPLE TITLE: WELL 306 REP 2ND HAL * DETECTOR NUMBER: 006 
ACQ DATE: 28-JAN-2003 09:49 * AVERAGE EFFICIENCY: 18.96% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 66.62% 
TRACER ID: U232-SEP02 * TRACER FWHM (kev) : 28.81 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.482 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 

ENERGY CAL DATE: 6-JAN-2003 09:57 * EFF CAL DATE: 6-JAN-2003 09:57 
B 006 2JAN03 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uci / ml 2-SIGMA uCi/ ml 

U232 5302.5 691.00 1.00 99.8 6.1743-09 8.3723-10 6.5753-11 

U-234 4761.5 235.00 1.00 99.8 2. IOOE-09 4.100E-10 6.5753-11 

U-235 4385.5 6.00 1.00 80.9 6.6133-11 6.308E-11 8.112E-11 

U-238 4184.4 257.00 0.00 100.0 2.2913-09 4.380E-10 2.416E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1- z94 
Date 

TomBeddick 3 
Analyst 

GRETCHEN FARNU NG fF?f 2111D3 
Reviewer Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
29-JAN-2003 07:53:10 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 28JAN03SR02-9504 UU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 28JAN03 * SAMPLE ID: R02-9504 
* 

SAMPLE DATE: 28-JAN-2003 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 306 BLK 2ND HAL * DETECTOR NUMBER: 007 
ACQ DATE: 28-JAN-2003 09:50 * AVERAGE EFFICIENCY: 18.27% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 65.83% 
TRACER ID: U232-SEP02 * TRACER FWHM (kev) : 32.27 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.482 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 6-JAN-2003 09~57 * EFF CAL DATE: 6-JAN-2003 09:57 

B 007 2JAN03 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uci / ml 

U232 5302.5 658.00 1.00 99.8 6.1743-09 8.2423-10 6.905E-ll 

U-234 4761.5 2.00 1.00 99.8 1.8763-11 3.7623-11 6.905E-11 

U-235 4385.5 0.00 0.00 80.9 0.000E+00 O.OOOE+OO 3.137E-11 

U-238 4184.4 -1.00 1.00 100.0 -9.3633-12 1.877E-11 6.891E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

/ - 27-05 
Date 

70mBeddick q-& 
Analyst 

- t I lb  
Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
27-JAN-2003 12:39:29 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 24JAN03SR02-9505 W.CNF 
*****************7***8*********~***~**************~*~**************************** 

BATCH ID: 24JAN03 * SAMPLE ID: R02 - 95 0 5 
SAMPLE DATE: 24-JAN-2003 0 O : O O  * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 506 2ND HALF * DETECTOR NUMBER: 002 
ACQ DATE: 24-JAN-2003 13:53 * AVERAGE EFFICIENCY: 21.14% 
ELAPSED LIVE TIME: 60001. * RECOVERY: 72.19% 
TRACER ID: U232-SEP02 * TRACER FWHM (kev) : 47.26 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.483 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 002 - 13JAN03 * BKG ELAPSED TIME: 60003. 

* 

ENERGY CAL DATE: 12-JAN-2003 14:30 * EFF CAL DATE: 12-JAN-2003 14:30 

* 
* * * * * * * * * * X * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

U232 5302.5 835.00 7.00 99.8 6.1743-09 8.156E-10 1.llOE-10 

U-234 4761.5 592.00 3.00 99.8 4.3773-09 7.173E-10 7.9593-11 

U-235 4385.5 15.00 2.00 8 0 . 9  1.368E-10 8.184E-11 8.470E-11 

U-238 4184.4 413.00 0.00 100.0 3.0483-09 5.253E- 10 2.000E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I c ",?-03 
Date 

TomBeddick 6 
Analyst 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
29-JAN-2003 07153~50 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 28JAN03$R02-9506 W.CNF 
* * * * * * * * * * * * * * * * * 3 * * * ~ * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

BATCH ID: 28JAN03 * SAMPLE ID: R02-9506 
* 

SAMPLE DATE: 28-JAN-2003 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 601 2ND HALF * DETECTOR NUMBER: 008 
ACQ DATE: 28-JAN-2003 09:51 * AVERAGE EFFICIENCY: 18.00% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 72.92% 
TRACER ID: U232-SEP02 * TRACER FWHM (kev) : 78.74 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.482 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 6-JAN-2003 15:16 * EFF CAL DATE: 6-JAN-2003 15:16 

B 008 2JAN03 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

U232 5302.5 718.00 2.00 99.8 6.1743-09 8.2453-10 7.9843-11 

U-234 4761.5 135.00 2.00 99.8 1.161E-09 2.610E-10 7.9843-11 

U-235 4385.5 10.00 0.00 80.9 1.061E-10 6.8753-11 2.8743-11 

U-238 4184.4 130.00 0.00 100.0 1.116E-09 2.515E-10 2 -3253-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- 29-5 5 
Date 

TomBeddick 7-65 
Analyst 

GRETG)1EM FARMU W G 4'M 211143 
Reviewer Date 

Procedure number RL-CP-012 
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BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
27-JAN-2003 12:40:23 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 24JAN03SR02-9507 UU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BATCH ID: 24JAN03 * 
SAMPLE DATE: 24-JAN-2003 0O:OO * ALIQUOT: 4.000E+02 ml 
SAMPLE TITLE: WELL C-03 2ND HALF * DETECTOR NUMBER: 003 
ACQ DATE: 24-JAN-2003 13:54 * AVERAGE EFFICIENCY: 22.86% 
ELAPSED LIVE TIME: 60001. * RECOVERY : 73.33% 
TRACER ID: U232-SEP02 * TRACER FWHM (kev) : 63.79 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.483 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 003 - 10JAN03 * BKG ELAPSED TIME: 60003. 

* 
SAMPLE ID: R02 - 95 0 7 

ENERGY CAL DATE: 12-JAN-2003 14:30 * EFF CAL DATE: 12-JAN-2003 14:30 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2 -SIGMA uCi/ ml 

U232 5302.5 917.00 5.00 99.8 6.1743-09 7.8383-10 8.8253-11 

U-234 4761.5 424.00 0.00 99.8 2.8553-09 4.713E-10 1.8253-11 

U-235 4385.5 12.00 0.00 80.9 9.9673-11 5.906E-11 2.251E-11 

U-238 4184.4 438.00 1.00 100.0 2.9433-09 4.8363-10 4.9453-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TomBeddick ,“LL 
Analyst 

$rs6 d+3 
Reviewer Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
27-JAN-2003 12:41:19 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 24JAN03SR02-9508 UU.CNF 
* * * * * * * * * * * * * * * * * T * * * ~ * * * * * * * ~ * * * ~ * * * * * * * * * * * * * * * * T * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

BATCH ID: 24JAN03 * SAMPLE ID: R02-9508 
* 

SAMPLE DATE: 24-JAN-2003 0O:OO * ALIQUOT: 4.000E+02 ml 
SAMPLE TITLE: WELL C-09 2ND HALF * DETECTOR NUMBER: 004 

22.81% ACQ DATE: 24-JAN-2003 13:54 * AVERAGE EFFICIENCY: 
ELAPSED LIVE TIME: 60003. * RECOVERY : 74.20% 
TRACER ID: U232-SEP02 * TRACER FWHM (kev) : 63.79 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.483 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 12-JAN-2003 14:30 * EFF CAL DATE: 12-JAN-2003 14:30 

B 004 10JAN03 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA u C i /  ml 

U232 5302.5 926.00 2.00 99.8 6.1743-09 7.9433-10 6.192E-11 

U-234 4761.5 540.00 0.00 99.8 3.600E-09 5.824E-10 1.807E-11 

U-235 4385.5 10.00 2.00 80.9 8.2253-11 6.257E-11 7.6383-11 

U-238 4184.4 484.00 0.00 100.0 3.2213-09 5.295E-10 1.803E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

fom Beddick I -  3 7  -0.3 
Date Analyst 

Procedure number RL-CP-012 

2 3  o t 3  , 
Bg. -- 



. '  

BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
27-JAN-2003 12:42:08 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 24JAN03SR02-9509 UU.CNF 
................................................................ 

BATCH ID: 24JAN03 * SAMPLE ID: R02-9509 
SAMPLE DATE: 24-JAN-2003 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL C-16 2ND HALF * DETECTOR NUMBER: 005 
ACQ DATE: 24-JAN-2003 13 : 55 * AVERAGE EFFICIENCY: 18.24% 

60000. * RECOVERY: 70.14% ELAPSED LIVE TIME: 

LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.483 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 

TRACER ID: U232-SEP02 * TRACER FWHM (kev) : 44.20 

ENERGY CAL DATE: 6-JAN-2003 09~57 * EFF CAL DATE: 6-JAN-2003 09:57 
BKG ELAPSED TIME: 60000. B 005 2JAN03 * BKG FILENAME: - - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uci/ ml 2-SIGMA uCi/ ml 

U232 5302.5 700.00 1.00 99.8 6.1743-09 8.3583-10 6.4923-11 

U-234 4761.5 131.00 0.00 99.8 1.1553-09 2.621E-10 2.390E-11 

U-235 4385.5 5.00 0.00 80.9 5.4403-11 4.9293-11 2.9493-11 

U-238 4184.4 123.00 0.00 100.0 1.0833-09 2.503E-10 2.3853-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

s Tom Beddic k (iM 1-33 - 0 7  
Analyst Date 

GRETCHEN FARNUN6 G d  103 
Reviewer Date 

Procedure number RL-CP-012 



’ .  
BATTELLE 

RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
22-JAN-2003 09:17:38 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral F i l e :  ND AMs ARCHIVE R:R 21JAN03SBLK-GW-2ND UU.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 21JAN03 * SAMPLE ID: BLK-GW- 2ND 
SAMPLE DATE: 21-JAN-2003 0O:OO * AL I QUOT : 4.000E+02 ml 
SAMPLE TITLE: GROUND WELLS BLANK * DETECTOR NUMBER: 009 
ACQ DATE: 21-JAN-2003 10:54 * AVERAGE EFFICIENCY: 18.37% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 72.73% 

TRACER FWHM (kev)  : 29.58 TRACER ID: U232-SEP02 * 
LAMBDA VALUE: 250. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 5.483 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 009 - 2JAN03 * BKG ELAPSED TIME: 60000. 

* 

ENERGY CAL DATE: 7-JAN-2003 11:38 * EFF CAL DATE: 7-JAN-2003 11:38 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi / ml 2-SIGMA uCi/ ml 

U232 5302.5 731.00 2.00 99.8 6.1753-09 8.306E-10 7.8443-11 

U-234 4761.5 -1.00 1.00 99.8 -8.4473-12 1.694E-11 6.2173-11 

U-235 4385.5 0.00 0.00 80.9 0.000E+00 0.000E+00 2.824E-11 

U-238 4184.4 0.00 0.00 100.0 O.OOOE+OO O.OOOE+OO 2.2843-11 

Analyst 
- 7 / 2 - 0 3  

Date 

21 f E 3  GRETCHEN FARNUNG 
Date Reviewer I 

Procedure number RL-CP-012 



b 

0 Dispose (The Lab will not be responsible for disposal of chemiads) 
0 Archive** 

*Type of Analysis: 
W Gross Alpha Beta Other (Specify Below) 
E Gamma Spectrometry 

Plutonium Isotope 
0 Americium Isotope 
II Uranium Isotope 

Disk: 2 -3y' a3q 432 

Comments: A I (  ck P/tssGp 

*Sample Disposition: 
H Return to Submitter 

I FOR LAB USE ONLY 

System: a 

#PRIORITY (Manager's Approval) I Completion Date: ;/Lo / c 3  

CHAIN-OF-CUSTODY RECORD 

The sample(s) named below have been evaluated to procedure TR-OP-001 for transportation in commerce over public roads. Check applicable box below. 
0 The materials are regulated by DOT. Contact Site Shipping Officer. 
0 The materials arc exempted from regulation. Sign below and transport materials in accordance with procedure TR-OP-001. 
0 N/A -materials not going on public roadway. 

Evaluator's Signature Date 

Sample Submitted By: 

# Requires Building Manager's or Health Physics Supervisor's approval for priority samples only. Contact Laboratow Manager prior to submuttinn. 
Mandatory entries for acceptance of samples. 

** Requires Laboratory Manager's and DepartmetiUBuilding Manager's approval 

DDO-027, Rev. 15 10/01 (DT) 

13A 



VERIFIED IU 6E A TRUE & , 
CORRECT COPY 

I 

Eugene H, Sands & I o t  

Q)Baffelle RADIOANALYTICAL LABORATORY ANALYTICAL REQUEST 
. * .  Pmqy TbchnoEogy T O W  

*Type of Analysis: 
Gross Alpha Beta 

H Gamma Spectrometry 
H Plutonium Isotope 
0 Americium Isotope 

UraniumIsotope 

Other (Specify Below) 

*Sample Disposition: 
Return to Submitter 

0 Dispose ("lie Lab will not -3 responsible for disposal of chemicals) 
0 Axchive** 

#PRIORITY (Manager's Approval) 

FOR L A B a S E  ONLY 

Received By u y d  / 2 - / . ? - 0 2  (LOO 

/ 

File Name: - A  - 
System: 

* 
- F .  

sc iz I 

Disk: 

Comments: -,. / .-- ,* 
.r-r Completion Date: 

CHAIN-OF-CUSTODY RECORD 

The samplt(s) named below have been evaluated to procedure TR-OP-001 for transportation in commerce over public roads. Check applicable box below. 
0 The materials IVC regulated by DOT. Contact Site Shipping Officer. 
0 The materials arc exempted from regulation. Sign below and transport materials in accordance with procedure TR-OP-001. 
0 N/A -materials not going on public roadway. 

Evaluator's Signature Date 

-/ Relinquished: Sample Submitted By: 

Received By: /A- Relinquished: 

Received By: ReturnecUDisposedlArchived: 

,- 
,// 

~~ 

# RequiGs Building Manager's or Health Physics Supervisor's approval for priority samples only. Contact Laboratow Manager prior to submittinK. 
* Mandatory enbics for acceptance of samples. ** Requires Laboratory Manager's and DepartmentiBuilding Manager's approval 

a J ( l  10/01 (DT) DDO-027, Rev. 15 Pg. - of - 



TUE JAN 07, 2003 
GROUP C SR90 COUNT OF VfJ GROUND WATER UELLS 2N0 HALF 2002, 

SAMPLE TIME ALPUA BETA ALPHA 
SN CODE ( W i N . )  COUNTS COUNTS CPH 

1 S390 iOO.00 
2 SA9C 1oo.oc 
3 SR90 100,00 
4 SR90 100.00 
5 SR90 100.30 
6 SR90 :OO.OO 
7 si190 100.00 
8 SRYO 1G0,OO 
9 SR90 100.00 

10 SR90 100.00 
' 1  9 9 0  100.00 
12 SR30 iCO.00 

15 
3 
I 

12 
12 
14 
19 
10 
18 
16 
i 9  
23 

139 
21 14 

157 
163 
203 
201 

3733 
142 
141 
251 
144 
130 

0.15 
0.09 
0.07 
0.12 
0,12 
C,14 
0.19 
0.10 
0.18 
0.16 
0.19 
0.23 

BETA TOO CLOCK 
CPM HR:MN:SEC 

1.39 
21.14 

1.51 
1.63 
2,03 
2.01 

37.33 
.42 

r .47 
2.51 
i .44 
1.30 



TUE JAN 14, 2003 
GROUP C SR90 COUNT OF WJ GROUNO WATER UELLS 2ND HALF 2002 (,SECOND COUNTI,  

SAMPLE T I H E  ALPHA BETA 
SN CODE ( # I N , )  COUNTS COUNTS 

1 SR90 100.00 
2 SR90 100.00 
3 SR90 100,OO 
4 SR90 100.00 
5 SR90 100.00 
6 SR90 100.00 
7 SR90 100.00 
8 SR90 100.00 
9 SR90 100.00 

10 SA90 100.00 
11 SR90 100,OO 
12 SR90 100.00 

6 94 
19 4123 
10 173 
13 244 
23 282 
15 265 
17 632 1 
14 40 
18 113 
15 318 
11 146 
13 142 

ALPHA 
CPX 

0.06 
0 , 1 9  
0.10 
0.13 
0.29 
0.15 
0,17 
0.14 
0,18 
0.15 
0.11 
0.13 

BETA TOO 'CLOCK 
CPM HR:HI:SEC 

0.94 
41-23 

1.73 
2.44 
2.82 
2,65 

63,21 
1.40 
1,73 
3.18 
1.46 
1.42 

14:51:08 BL\' 
16:31:30 BS 
ia:i::52 tog 

19:52:14 LO\ 

21:32:36 103 
23:12:59 LO3 bae 
00:53:2i l e 3 m S  
02:33:43 \to= 
04:14:05 ub 
05:54:27 rip 
07:34:49 \- 

09:15:10 I sc 

*A>X)2-9490 ThRU 9697 

R€V\€WED BY: 



WED JAN 08, 2003 
GROUP C $390 COUNT OF WJ GROUND WATER WELLS 2NO HALF 2002.(R02-9498 THRU 02-95091 

SAMPLE T I M E  ALPHA BETA ALPHA 
SN CODE (MIN,) COUNTS COUNTS CPH 

1 SR90 
2 sa90 
3 SR90 
4 SR90 
5 SR90 
6 SR90 

e SR90 
9 SR90 
10 SR90 
1 1  SR90 
12 SA90 
13 SR90 

7 sago 

100,oo 
1c0,oo 
:00.00 
100.00 
100 IO0 
100.00 
100.00 
100~00 
1RO I 00 
100.00 
100.00 
100,oo 
!OO,C0 

10 254 0.10 
12 226 9.12 
10 123 0,lO 
1 1  121 0.11 
17 119 0,17 
31 163 0.31 
16 115 O,i6 
19 135 0.19 
23 168 0,23 
24 162 0.24 
20 158 0,20 
13 43 1 0.13 
19 146 0, i 9  

BETA 
CPH 

2.54 
2 , 2 6  
! ,23 
1-21 
1-19 
1.63 
1.15 
1.35 
1.68 
1-12 
1.58 
4,31 
1.46 

TOD CLOCK 
HR:HN:SEC 



THU JAN 16, 2003 
GROUP C SR90 COUNT OF YJ GROUND WAiEP !ELLS 168-Cl6 2ND COUlJT 16JANC3. 

SAMPLE T I M E  ALPHA BETA ALPHA BEYA TOD CLOCK 
SN CODE :Miti,) CGUNTS COliYTS CPM C?W HP:NY:SEC 

2: SR50 100,OO 
22 SR90 100,GO 
23 SR90 100.90 
2 4  SR90 1OO.CO 
25 9 9 0  ‘!00,00 
26 SR90 1cc.co 
27 SR90 i30.00 
28 SR90 100 , O O  
29 SR90 100,OU 
30 3 9 0  1OO.OC 
31 SR90 iOO,L?G 
32 3 9 0  lCO.00 
33 SR90 100.00 

:2 
19 
i 3  
:9 
26 
2: 
21  
18 
10 
21 
2! 
1.5 
25 

384 0,12 3,84 
346 3,19 3.44 
112 9,:3 1.12 
: 12 0.19 1,12 
127 0.26 ‘ ,2: 
178 0 , 2 7  ; . 7 8  
183 0,2: 1 .a3 
i 35 C.18 1,35 
184 0,10 : .04 
146 0.21 1,46 
207 0 - 2 7  2.07 

142 0.25 1,42 
585 0’16 5 . 3  

%VIEWED BY. GRETGHEN FAWBdUNG 
YF 



R02-9496 150 1/8/03 7:49 8.6 11.8 72.9 2 100 
R02-9497 155 1/8/03 9:29 8.5 11.8 72.0 2 100 

Second Count (preferred value): 

NOTE. Blank Spike and R02-9492 MS have Sr-90 activity added 

144 0.95 39.91 1.57E-09 1 20E-09 1.86E-09 
130 0.95 39.91 1.12E-09 1.1 8E-09 1.89E-09 



Dates of Collection: 
Sample Size (ml) : 

Separation Date: 
Separation Time: 

Strontiurn-90 Analysis of West Jeff. Ground Water Wells - 2nd Half 2002. 
12/10-13/02 Method: RL-TP-035 
400.00 
1/8/03 
1o:oo 



Sample Preparation Record Sheet 

Preparation Date I Z I Z ~  0 3 

Analysis SR 90 

f0‘ 3-22 I I 9‘1 I 

9/00(dt) DDO-02 1, Rev. 4 



4BBaltelle biT. G ~ o N D  ~ V ~ C S  
Zn8 McF -2002- 

Sample Preparation Record Sheet 

. . . Putting Technology To Work 

Preparation Date \t \zb \oz 
Analysis S R  90 

9/00(dt) DDO-02 1. Rev. 4 



c 

Baltelle ALPHA/BETA COUNTER SAMPLE HOLDER GUIDE 
. . . Pvlting Technology To Work 

Date: L -  7- O3 
SystemNo.: 2 Background (cpm) Efficiency (percent) 
Disk No: 23y 
File Name: 

Operator: E t H .  DWOJ I$ NO.: 0 2 - 5 Y 9 0  31(r, Y ~ F T  

:-a - '?? 9 0 



+ 
ALPHA/BETA COUNTER SAMPLE HOLDER GUIDE 

Operator: G ,  r e n u k c  =No.: &L- oqqo * p  Tq(i7 
SystemNo.: 2 Background (cpm) ’ Efficiency (percent) 

File Name: f 0 2  - ?‘f%c P&T a: 
Disk No: 43s a: / fly: $2.&7 

f 



2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 



.?hd Red 
c 

ALPHABETA COUNTER SAMPLE HOLDER GUIDE 
R 

Baltelle . . . Putting Technology To Work 

Date: 1-14 - 63 Operator: E i Y.S4 ufls pf-No.:m-?~9e -7 9599 
System No.: 2 Background (cpm) Efficiency (percent) 
Disk No: 
FileNarne:Bl 02- 9 ' 1 9 9 , O Q r  

+3 '.1 0 .  vc a: ,/ fly: 42.6% :;/ ,, 



I FOR LAB USE ONLY 

Received By: Sean Brenner,, s-;Lo -os osgb 

Other (Specify Below) 
E Gamma Spectrometry 

Plutonium Isotope 
0 Americium Isotope 

Uranium Isotope 
U Thorium Isotope 

Strontium90 

*Sample Disposition: 
I Return to Submitter 
0 Dispose (The Lab will not be responsible for disposal of chemicals) 
0 Archive** 

Y 4- 
#PRIORITY (Manager's Approval) 

Y .- 
6 /fO 10.3 CHAIN-OF-CUSTODY RECORD 

The sample(s) named below have been evaluated to procedure TR-OP-001 for transportation in commerce over public roads. Check applicable box below. 
0 The materials are regulated by DOT. Contact Site Shipping Officer. 
0 The materials are exempted from regulation. Sign below and transport materials in accordance with procedure TR-OP-001. 
0 N/A - materials not going on public roadway. 

Date 
Y& 

Evaluator's Signature 

Sample Submitted By: 

# Requires Building Manager's or Health Physics Supervisor's approval for priority samples only. Contact Laboratov Manager prior to submittinpl, 
Mandatory emtries for acceptance of samples. 

** Requires Laboratory Manager's and DepartmenVBuilding Manager's approval. 

DDO-027, Rev. 15 10/01 (DT) 
Pg. I of Llt 



60-3- Y / b d  +rrc WJ’ 
SAT MAY 31, 2003 
GROUP C GROSS A/B COllNT OF THE SOLUBLE RESIDUES OF GROUND WATER UELL 601 I S T  HALF COLLECTED 5/16/03(USING RL-TP-OOS), 

SAMPLE TIWE ALPHA BETA ALPHA BETA CLOCK 
SN CODE (MIN,) COUNTS COUNTS CPH CPM HR:HN:SEC 

. / S d d f i ~ n L c z :  I X A  b’f;it70x f3 
9 W A T l M  1600,OO 245 2371 0.15 1,29 17:48:59 601 1 96  / 2 . 7 2  /. 05 

‘A> 

Pg. - 3 of 17 



R o 3 -  9 / ' a 6  +d,pk q J a <  SUN JUN 01, 2003 
GROUP E GROSS A/! COUNT OF THE SOLUBLE GOiiUNO YATER WELLS 1ST HALF 100,101,110,116R,llll~R REP,ll6R 8LANK,118,168,172,C-091C-16(USING 

SAMPLE TIME ALPHA BETA ALPHA BETA CLOCK 
SN COOE (MIH.) COUNTS COUNTS CPH CPM HR:MN:SEC 

15 WAT/EW 170.00 58 8098 0,34 
16 WAT/EW 170.00 36 3Od 0.21 
17 WkT/EW 170.00 31 269 0 - 1 8  
18 WATlEW 170.00 14 166 c.oa 
19 WAT/EW 170.00 52 393 0,30  
20 WAT/EW 170.00 32 442 0 . i 8  
21 WAT/EY l70,OO 42 49 1 0.24 
22 WAT/EW 170,OO 19 43 5 0.11 
23 #AT/EW 170,OO 33 697 3,19 
24 WATlEW 170.00 24 225 0,14 
25 WATlEN 170.00 7 131 0.04 
26 WAT/iW 170 .CO 3561 1186 20.94 
27 WAT/EW :70.00 20 7317 0 . 1 1  

REVIEWED BY: GRETCHEN FARNuNG 
'w G / to/o> 



THU JUN 05, 2003 
GROUP H G N S S  A/E COUNT OF THE SOL GROUND WATER WELLS l S T  HALF 306(UISNG RL-TP-005), 

203- 9/f 6 -f% t-k ?&a- 

SAHPLE TIME ALPHA BETA ALPHA BETA CLOCK 
SN CODE (MIN.) COUNTS COUNTS CPH CPW HR:HN:SEC 

SfldfiCZZ/?- & A *cfDR/z UT 
28 EW/HAT 430.00 7 1  850 0,16 1.97 00:60:36 5'06 90 q 4 6 3  / *  ..'Y 



#%3- 9/96 YArk 
N E  JUN 03 ,  2003 
GROUP G GROSS A/B COUNT OF INSOL RESIDUES OF GROUND WATER WELLS 1ST HALF(USING RL-TP-005) 

SAMPLE TIME 
SN CODE (MIN,) 

1 WAT/EW 60,OO 
2 WAT/EW 60,OO 
3 WAT/EW 60.00 
4 WAT/EW 60.00 
5 W4T/E# 60.00 
6 WAT/EW 60,OO 
1 KAT/EW 60,OO 
8 WAT/EW 60,OO 
9 WAT/EW 60.00 

10 WAT/EW 60.00 
11 WAT/EW 60.00 
12 WAT/EU 60,OO 
13 WAT/EN 60,OO 
14 YAT/EW 60.00 
15 WATlEU 60,OO 
16 WAT/EU 60.00 
1 1  WAT/EW 60.00 
18 WATlEW 60.00 
19 WAT/EW 60.00 
20 WAT/EW 6C,OO 
21 WAT/EU 60.00 
22 UAT/EW 60.00 
2 3  WAT/iW 60,OO 
2 4  WAT/EW 60,OO 
'15 YAT/EW 60.00 
26 WATliW 60.00 
27 WAT/EW €0.00 

ALPHA 
COUNTS 

11 
30 
12 
38 
27 
45 
32  
26 
31 
4 

2 1  
15 

5 
4 
4 

11 
9 

i o  
20 
1 7  
i 6  
24 
20 
11 
5 

12 
9 

BETA 
COUNTS 

186 
42 4 
113 
469 
411 
415 
36; 
21 6 
232 
111 
241 
112 
110 
114 
161 
114 
184 
164 
232 
220 
195 
209 
180 
161  
11: 
171 
163 

c - m  F; 

ALPHA 
CPM 

0,18 
0.50 
0,20 
0 , 6 3  
0.45 
0.15 
0 , 5 3  
J , 4 3  
0.51 
0.06 
0.45 
0,25 
0,08 
0,06 
0.06 

0 ,15  
0,16 
0 - 3 3  
0.28 
0,26 
0 ,40  
0.33 
0.18 

0.20 
0.15 

0.18 

0.08 

BETA 
CPH 

3 , i O  
7,136 
2,88 
1.81 
7,85 
1 , 9 1  
6.01 
3.60 
3,86 

4,01 
2,86 
2.83 
2.90 
2 ,68  
2 ,90  
3,06 
2.73 
3 .86  
3,66 
3.25 
3.48 
3.00 
2.78 
2,85 
2,85 
2 . 7 1  

2.85 

CLOCK 
ill: MY : SEC 

15: 
16: 
17: 
18: 
1 9 :  
20: 
21: 
22: - . 
23:19:45 I I L P W  I 3 9  x *  1.6 / C O T  

00:20:05 i ) 6 F d u b d l  B I / ,  7q 



140 mg weight in calculating alpha and beta activity 

SOL alpha MDA (uCi/rnL)= 2 98E-09 
SOL beta MDA (uCi/mL)= 4.56E-09 

Lab Director 



##Baltelle 
. . . Putting Technology To Work 

Sample Preparation Record Sheet 

DDO-021, Rev. 4 9/00(dt) 



\ 

ALPHA/BETA COUNTER SAMPLE HOLDER GUIDE 
R 5b&3J3 

@Baltelle 
. . . Pulting Technology To Work 

Date: S- 30 - u 3  Operator: <;&er# w =NO.: 07-‘)/86- 0 3 -  3 A . 0 5  
System No.: d Background (cpm) Efficiency (percent) 
Disk No: d3 4 a: S& 0 , fS  $y: J ~ L  I .  l 6  a: 2 3 ,  c3 Py: . j O J 4 0  



ALPHABETA COUNTER SAMPLE HOLDER GUIDEo+ dkBafielle %IF . . . Pulhng Technology To Work ,q g~ 6rk 
Date: - /1' c,'>3 Operator: L d  PYCAHCJ =No.: 0 3  - ? r  8' )  

DiskNo: a39 (soii)a: 0. IS By: I, 16 a: 23.3-3 py: (./a90 
System No.: 2 Background (cpm) Efficiency (percent) 



#& 
qp BafteJle RADIOANALYTICAL LABORATORY ANALYTICAL REQUEST 

. . Puttin8 Technology To Work 

bY, 132, XOlJ I 300 3 ob -(PI b b l  I C 4  
*Type of Analysis: 
S Gross Alpha Beta Other (Specify Below) 
W Gamma Spectrometry 

Plutonium Isotope 
0 Americium Isotope 
H Uranium Isotope 
0 Thorium Isotope 
R Strontium 90 

*Sample Disposition: 
B Return to Submitter 
0 
0 Archive** 

Dispose (The Lab will not be responsible for disposal of chemicals) 

#PRIORITY (Manager’s Approval) 

CHAIN-OF-CUSTODY RECORD 

The sample(s) named below have been evaluated to procedure TR-OP-001 for transportation in commerce over public roads. Check applicable box below. 
0 The materials are regulated by DOT. Contact Site Shipping Officer. 
0 The materials are exempted !?om regulation. Sign below and transport materials in accordance with procedure TR-OP-001. 
0 NIA - materials not going on public roadway. 

Relinquished: Sample Submitted By: 

Received By: Relinquished: 

Received By: e p o s e d A r c h w e d :  Eugene H* Sands &.?-03 

Evaluator’s Signature 

&& 

# Requires Building Manager’s or Health Physics Supervisor’s approval for priority samples only. Contact Laboratory Manager prior to submittink 
Mandatory entries for acceptance of samples. 

** Requires Laboratory Manager’s and DepartmentlBuilding Manager’s approval. 

DDO-027, Rev. 15 Pg. 1_ of * 10/01 (DT) 



Completed By: Eugene H. Sands E d ?  
5-21- 03 Date: 

DDO-485 

-I.- . . . Putting Technology To Work 

Gamma Sample Information 

Date Sample Description Weight Sampled 
sys # 

File Name 

Pg. - 3 O f *  

Time 
Sampled 

I k-0 
7 

04/01 @T) 



I 

Combined Activity-MDA Report 
Sample ID : R03-9186 

- - - -  Non-Identified Nuclides - - - -  

Nuclide 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

Key - Line 
Activity K.L. Act error 
(uCi/ML) Ided 

-2.874E-11 
-1.0743-09 
-4.7023-10 
-5.6033-10 
1.3253-09 
2.9413-10 
-4.5343-09 
-5.9113-09 
-9.2063-09 

9.369340 
2.4483-09 
1.0243-09 
9.7623-10 
2.5593-09 
1.8113-09 
3.5693-08 
9.7363-09 
3.0103-09 

Page : 2 
Acquisition date : 22-MAY-2003 11:16:20 

MDA 
( uCi /ML ) 

1.5573-09 
4.1723-09 
1;4693-09 
1.6123-09 
4.1463-09 
2.9123-09 
3.5213-08 
2.7483-09 
4.6973-09 

MDA error 

O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

Act/MDA 

-0.018 
-0.257 
-0.320 
-0.348 
0.320 
0.101 
-0.129 
-2.151 
-1.960 



Combined Activity-MDA Report 
Sample ID : R03-9187 

Page : 2 
Acquisition date : 22-MAY-2003 11:17:43 

- - - -  Non-Identified Nuclides - - - -  

Key-Line 
Activity K.L. Act error MDA MDA error Act/MDA 

Nuclide (uCi/ML) Ided (uCi/ML) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

1.1123-09 
-2.6143-11 
-1.9563-09 
-2.0953-10 
1.5603-09 
4.0133-10 
-1.4333-08 
1.5633-09 
-1.8513-09 

1.2363-09 
3.1733-09 
1.2743-09 
1.2653-09 
2.6053-09 
1.8423-09 
3.7733-08 
1.0333-08 
3.081E-09 

2.1083-09 
5.2533-09 
1.7403-09 
2.1443-09 
4.3393-09 
3.0393-09 
4.108E-08 
3.1333-09 
5.1483-09 

0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0. O O O E t O O  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  

0.528 
-0.005 
-1.124 
-0.098 

0 . 3 6 0  
0.132 
-0.349 
0.499 
-0.360 



Combined Activity-MDA Report 
Sample ID : R03-9188 

Page : 2 
Acquisition date : 22-MAY-2003 11:19:46 

- - - -  Non-Identified Nuclides - - - -  

Key-Line 
Activity K.L. Act er ror  MDA MDA error Act/MDA 

Nuclide (uCi/ML) Ided (uC i /ML ) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

7.2893-10 
3.3813-10 
-3.1563-10 
-8.5653-10 
-1.0573-09 
-4.4563-10 
-5.0633-09 
-9.7863-10 
-1.6463-09 

9.7633-10 
2.518E-09 
1.0493-09 
2.0073-09 
2.3683-09 
1.657E-09 
3.5773-08 
9.8623-09 
2.6413-09 

1.7143-09 
4.2273-09 
1.5113-09 
1.763E-09 
3.8183-09 
2.6793-09 
3.5203-08 
2.6913-09 
4.4733-09 

0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O L O O O E + O O  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 

0.425 
0.080 
-0.209 
-0.486 
-0.277 
-0.166 
-0.144 
-0.364 
-0.368 



Combined Activity-MDA Report 
Sample ID : R03-9189 

Page : 2 
Acquisition date : 23-MAY-2003 14:42:54 

_ _ - -  Identified Nuclides - - - -  

Activity Act error MDA MDA error Act /MDA 
Nuclide (uC i /ML ) (uCi /ML) 

CS-137 1.3693-08 2.0703-09 2.2723-09 0.0003+00 6.027 

- - - -  Non-Identified Nuclides - - - -  

Key - Line 
Activity K . L .  Act error MDA MDA error Act/MDA 

Nuclide (uCi/ML) Ided (uCi/ML) 

CO-60 
SB-125 
CS-134 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

2.4043-10 
2.5133-09 
1.0433-09 
-3.6803-09 
3.7953-10 
-3.22031-08 
5.0763-09 
-9.6793-09 

1.3293-09 
3.6383-09 
1.4133-09 
3.2843-09 
2 -2873-09 
4.3453-08 
1.100E-08 
3.9873-09 

2.3143-09 
6.130E-09 
2.1753-09 
5.1863-09 
3.7023-09 
4.2663-08 
3.5123-09 
6.3343-09 

O.OOOE+OO 
O.OOOE+OO 
0 . 0 0 0 E + 0 0  
0 . 0 0 0 3 + 0 0  
0.0003+00 
0.000E+00 
0 . 0 0 0 E + 0 0  
0.0003+00 

0.104 
0.410 
0.479 
-0.710 
0.103 
-0.755 
1.445 
-1.528 



Combined Activity-MDA Report 
Sample ID : R03-9189R 

- - - -  Non-Identified Nuclides - - - -  

Nuclide 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

Key - Line 
Activity K.L. Act error 
(uCi/ML) Ided 

4.122E-10 
-9.6303-10 
2.5793-10 
8.0733-10 

-1.309E-10 
9.4393-10 
2.0913-09 
9.0633-09 + 
6.5353-10 

9.5283-10 
2.4413-09 
1.0273-09 
2.0233-09 
2.3273-09 
1.6243-09 
3.3993-08 
9.5053-09 
2.7743-09 

Page : 2 
Acquisition date : 27-MAY-2003 13:56:08 

MDA 
(uCi /ML) 

1.6573-09 
4.040E-09 
1.5133-09 
1.8943-09 
3.7833-09 
2.6723-09 
3.4783-08 
2.6423-09 
4.3053-09 

MDA error 

0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0.000E+00 
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 

Act/MDA 

0.249 
-0.230 
0.170 
0.426 
-0.035 
0.353 
0.060 
3.430 
0.152 



Combined Activity-MDA Report 
Sample ID : R03-9190 

Page : 2 
Acquisition date : 23-MAY-2003 14:44:08 

- - - -  Non-Identified Nuclides - - - -  

Key-Line 
Activity K.L. Act error MDA MDA error Act/MDA 

Nuclide (uCi/ML) Ided (uCi/ML) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

8.3583-10 
-7.5183-10 
-3.571E-10 
-2.6233-10 
-6.9093-10 
1.8123-09 
9.0533-08 + 
-2.1533-09 
1.5513-09 

9.3293-10 
2.4293-09 
1.041E-09 
9.63131-10 
2.5843-09 
1.7993-09 
5.5963-08 
9.6963-09 
3.112E-09 

1.5813-09 
4.1563-09 
1.501E-09 
1.6083-09 
4.1243-09 
2.9403-09 
3.4653-08 
2.7333-09 
4.6453-09 

0 . 0 0 0 3 + 0 0  
0.0003+00 
O.OOOE+OO 
0.0003+00 
0.0003+00 
0 . 0 0 0 3 + 0 0  
0.0003+00 
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  

0.529 
-0.181 
-0.238 
-0.163 
-0.168 
0.616 
2.613 

0.334 
-0.788 

Pg. - I5 O f L ?  



3ombined Activity-MDA Report 
Sample ID : R03-9191 

- - - -  Non-Identified Nuclides - - - -  

Key- Line 
Activity K . L .  Act error 

quclide (uCi/ML) Ided 

30-60 
SB-125 
3s-134 
38-137 
3U-152 
EU-154 

J-235 
4M-241 

TH-234 

-4.8723-10 
-1.0553-09 
9.8633-10 
5.7163-10 
2.9553-09 
7.433E-10 
-3.8003-08 
-5.2543-09 
-4.1343-09 

1.2203-09 
3.2903-09 
1.2663-09 
1.2723-09 
2.8253-09 
1.9853-09 
3.8523-08 
1.0023-08 
3.2283-09 

Page : 2 
Acquisition date  : 23-MAY-2003 14:45:53 

MDA 
(uCi /ML) 

2.012E-09 
5.3833-09 
1.9603-09 
2.2083-09 
4.7383-09 
3.2803-09 
4.1333-08 
3.2283-09 
5.3203-09 

MDA error 

0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 

Act /MDA 

-0.242 
-0.196 
0.503 
0.259 
0.624 
0.227 
-0.919 
-1.628 
-0.777 



Zombined Activity-MDA Report 
S a m p l e  ID : R03-9192 

Page : 2 
Acquisition date : 23-MAY-2003 14:47:35 

_ _ _ -  Non-Identified Nuclides - - - -  

Key - Line 
Activity K.L. Act error MDA MDA error AC~/MDA 

Yuclide (uCi/ML) Ided ( uCi /ML) 

20-60 
SB-125 
2s-134 
26-137 
EU-152 
EU-154 

U-235 
,W-241 

~ ~ - 2 3 4  

3.8853-10 
-6.3453-10 
-3.3673-09 
-3.8193-10 
-1.0143-09 
-4.1873-10 
1.0443-08 
3.4293-09 
1.3453-09 

9.1793-10 
2.3623-09 
9.6213-10 
1.9943-09 
2.2833-09 
1.6053-09 
3.3573-08 
9.3493-09 
2.6453-09 

1.5993-09 
3.9263-09 
1.4723-09 
1.7483-09 
3.6803-09 
2,5953-09 
3.4423-08 
2.5663-09 
4.141E-09 

0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0.0003+00 
0.0003+00 
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
O.OOOE+OO 

0.243 
-0.162 

-0.218 
-0.275 
-0.161 

-2.287 

0.303 
1.336 
0.325 



Combined Activity-MDA Report 
Sample ID : R03-9193 

- - - -  Non-Identified Nuclides - - - -  

Nuclide 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

Key-Line 
Activity K . L .  Act error 
(uCi/ML) Ided 

Page : 2 
Acquisition date : 24-MAY-2003 17:46:36 

2.5293-11 
1.0923-09 
-4.3123-10 
-6.4773-11 
-2.7293-10 
-9.8873-10 
-2 -4963-08 
1.004E-08 
-1.0453-08 

1.1923-09 
3.1633-09 
1.2783-09 
1.2293-09 
2.8123-09 
1.9653-09 
4.003E-08 
1.051E-08 
3.3583-09 

MDA 
(uCi /ML) 

2.0733-09 
5.3003-09 
1.8743-09 
2.1033-09 
4.5403-09 
3.1433-09 
4.0423-08 
3.1743-09 
5.2273-09 

MDA error 

0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O . O O O E + O O  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 E + 0 0  
0 . 0 0 0 3 + 0 0  

Act/MDA 

0.012 
0.206 
-0.230 
-0.031 
-0.060 
-0.315 
-0.618 
3.164 
-2.000 



Combined Activity-MDA Report 
Sample ID : R03-9194 

- - - -  Non-Identified Nuclides - - - -  

Key-Line 

Nuclide 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

Activity K.L. Act error 
(uCi/ML) Ided 

Page : 2 
Acquisition date : 24-MAY-2003 17:47:40 

-1.6853-10 
6.3503-10 
-2.7803-10 
-1.222E-09 
9.3743-10 
6.711E-10 
4.2773-09 
-3.9803-09 
-1.070E-08 

9.1843-10 
2.4873-09 
1.000E-09 
9.631E-10 
2.5433-09 
1.7823-09 
3.5643-08 
9.7053-09 
2.9553-09 

MDA 
(uCi /ML) 

1.5443-09 
4 -3153-09 
1.4483-09 
1.5513-09 
4.1093-09 
2.8783-09 
3.4573-08 
2.7563-09 
4.5563-09 

MDA error Act /MDA 

-0.109 
0.147 
-0.192 
-0.788 
0.228 
0.233 
0.124 

- 1.444 
-2.348 



Zombjned Activity-MDA Report 
Sample ID : R03-9195 

Page : 2 
Acquisition date : 24-MAY-2003 17:48:30 

- - - -  Non-Identified Nuclides - - - -  

Key-Line 
Activity K.L. Act error MDA MDA error Act/MDA 

Nuclide (uCi/ML) Ided (uCi /ML) 

20-60 
SB-125 
25-134 
25-137 
EU-152 
EU-154 

U-235 
FiM-241 

~ ~ - 2 3 4  

9.3173-10 
-1.7503-09 
-6.1613-10 
-1.1343-10 
-2.6273-11 
-8.7573-10 
7.4943-09 
3.0853-09 
-4.582E-09 

1.1573-09 
2.9883-09 
1.2843-09 
1.2193-09 
2.4863-09 
1.7313-09 
3.6593-08 
9.7433-09 
2.8693-09 

2.0123-09 
4.8463-09 
1.8633-09 
2.0753-09 
4.0863-09 
2 -8073-09 
3.9923-08 
2.9943-09 
4.6893-09 

O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
O f O O O E + O O  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  

0.463 
-0.361 
-0.331 
-0.055 
-0.006 
-0.312 
0.188 
1.031 
-0.977 



Jombined Activity-MDA Report Page : 2 
Sample ID : R03-9196 Acquisition date : 26-MAY-2003 12:41:51 

- - - -  Non-Identified Nuclides - - - -  

quclide 

20-60 
SB-125 
39-134 
28-137 
3U-152 
3U-154 

3-235 
2M-241 

r ~ - 2 3 4  

Key-Line 
Activity K.L. 
(uCi/ML) Ided 

-7.094E-10 
2.5763-09 
4.4223-11 
-7.9133-11 
8.9533-10 
9.8353-11 

-3.4753-08 
-4.3503-09 
-1.006E-08 

Act error 

1.2233-09 
3.1273-09 
1.2323-09 
1.2463-09 
2.8003-09 
1.9673-09 
4.0143-08 
9.8683-09 
3.3253-09 

MDA 
(uCi /ML) 

1.9703-09 
5.3333-09 
1.8453-09 
2.130E-09 
4.5633-09 
3.1863-09 
3.9783-08 
3.1283-09 
5.1843-09 

MDA error 

O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  

Act/MDA 

-0.360 
0.483 
0.024 
-0.037 
0.196 
0.031 

-0.873 
-1.391 
-1.940 



Combined Activity-MDA Report 
Sample ID : R03-9197 

Page : 2 
Acquisition date : 26-MAY-2003 12:42:57 

- - - -  Identified Nuclides - - - -  

Activity Act error MDA MDA error Act/MDA 
Nuclide ( uC i /ML ) (uCi/ML) 

TH-234 5.9593-08 3.7903-08 2.1603-08 0 . 0 0 0 3 + 0 0  2.759 

_ _ _ -  Non-Identified Nuclides - - - -  

Key-Line 
Activity K.L. Act error MDA MDA error Act/MDA 

Nuclide (uCi/ML) Ided (uCi/ML) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
U-235 
AM-241 

1.7603-10 
8.897341 
-3.4473-11 
1.4623-10 
1.160E-09 

-1.5193-09 
-5.3213-09 
6.5843-10 

8.8443-10 
2.3583-09 
9.6783-10 
9.050E-10 
2.367E-09 
1.6863-09 
9.3603-09 
2.7793-09 

1.499E-09 
4.0753-09 
1.4173-09 
1.5373-09 
3.8403-09 
2.6553-09 
2.7043-09 
4.131E-09 

0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  

0.117 
0.022 
-0.024 
0.095 
0.302 

-0.572 
-1.968 
0.159 



Combined Activity-MDA Report 
Sample ID : R03-9197R 

Page : 2 
Acquisition date : 28-MAY-2003 15:11:18 

- - - -  Non-Identified Nuclides - - - -  

Key-Line 
Activity K.L. Act e r r o r  MDA MDA e r r o r  Act /MDA 

Nuclide (uCi/ML) Ided (uCi /ML) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

-8.7093-10 
8.9253-10 
-4.3383-10 
5.7133-10 
-1.5003-09 
7.7873-10 
5.1103-09 
-6.7083-10 
-1.0773-08 

1.2143-09 
3.1383-09 
1.2483-09 
1.1883-09 
2.7573-09 
1.9263-09 
3.9293-08 
9.7963-09 
3.1543-09 

2.0163-09 
5.2503-09 
1.8313-09 
2.0783-09 
4.4073-09 
3.1463-09 
3.8923-08 
3.061E-09 
4.8593-09 

0 .0003+00  
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 .0003+00  
0 . 0 0 0 3 + 0 0  
O . O O O E + O O  
0 . 0 0 0 3 + 0 0  

-0.432 
0.170 
-0.237 
0.275 
-0.340 
0.248 
0.131 
-0.219 
-2.216 

Pg. - 3' of LE. 



Combined Activity-MDA Report 
Sample ID : R03-9198 

Page : 2 
Acquisition date : 26-MAY-2003 12:44:00 

- - - -  Non-Identified Nuclides - - - -  

Key-Line 
Activity K.L. Act error MDA MDA error Act /MDA 

Nuclide (uCi/ML) Ided (uCi/ML) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

3.7243-10 
-5.211E-10 
-1.161E-09 
3.0223-11 
9.8503-10 
-5.5803-10 
-5.0163-09 
4.0773-09 
-1.9173-09 

1.2143-09 
3.0273-09 
1.2503-09 
1.1683-09 
2.3813-09 
1.682E-09 
3.6243-08 
9.7653-09 
2.7093-09 

1.9613-09 
4.9883-09 
1.7683-09 
2.002E-09 
3.9603-09 
2.7423-09 
3.9233-08 
2.9363-09 
4.5193-09 

0.190 
-0.104 
-0.656 
0.015 
0.249 
-0.204 
-0.128 

-0.424 
1.389 



Combined Activity-MDA Report 
Sample ID : R03-9199 

Page : 2 
Acquisition date : 26-MAY-2003 12:44:53 

- - - -  Non-Identified Nuclides - - - -  

Key -Line 
Activity K.L. Act error MDA MDA error AC~/MDA 

Nuclide (uCi/ML) Ided (uCi /ML) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

1.9813-10 
6.8483-10 
-2.0853-09 
-6.2083-10 
6.5743-10 
-6.0983-10 
2.8863-08 
1.4933-09 
4.7123-10 

9.6433-10 
2.3753-09 
9.4983-10 
1.9763-09 
2.2053-09 
1.5613-09 
3.3713-08 
9.3323-09 
2,601E-09 

1.5753-09 
4.013E-09 
1.5123-09 
1.6753-09 
3.6143-09 
2.5193-09 
3.3853-08 
2.5613-09 
4.0363-09 

O.OOOE+OO 0.126 
0 . 0 0 0 3 + 0 0  0.171 
0 . 0 0 0 3 + 0 0  -1.379 
0 . 0 0 0 3 + 0 0  -0.371 
0 . 0 0 0 3 + 0 0  0.182 
0 . 0 0 0 3 + 0 0  -0.242 
0 . 0 0 0 3 + 0 0  0.852 
0 . 0 0 0 3 + 0 0  0.583 
O.OOOE+OO 0.117 



Combined Act ivi ty-MDA Report 
Sample ID : R03-9200 

Page : 2 
Acquisition date : 27-MAY-2003 13:21:07 

- - - -  Non-Identified Nuclides - - - -  

Key-Line 
Activity K.L. Act error MDA MDA error Act /MDA 

Nuclide (uCi/ML) Ided (uCi/ML) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

-7.5933-11 
7.5013-10 
-3.9203-09 
-8.6333-11 
9.5893-10 
6.6863-10 
1.1693-08 
-3.2123-09 
-1.2153-08 

1.1773-09 
2.9436-09 
1.2083-09 
1.1783-09 
2.7663-09 
1.9403-09 
3.9413-08 
9.7573-09 
3.1503-09 

2.0393-09 
4.9303-09 
1.8363-09 
2.017E-09 
4.5123-09 
3.1633-09 
3.901E-08 
3.0383-09 
4.8013-09 

O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 E + 0 0  

-0.037 
0.152 
-2.135 
-0.043 
0.213 
0.211 
0.300 
-1.057 
-2.531 



Combined Activity-MDA Report 
Sample ID : R03-9201 

Page : 2 
Acquisition date : 27-MAY-2003 13:22:03 

- - - -  Non-Identified Nuclides - - - -  

Key- Line 
Activity K.L. Act error MDA MDA error Act/MDA 

Nuclide (uCi/ML) Ided (uCi/ML) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

-5.6713-10 
1.6393-09 

-3.7303-09 
5.305E-10 
1.3853-09 

-1.0783-10 
1.5273-08 
-6.2773-09 
1.1843-09 

8.9333-10 
2.3363-09 
9.4253-10 
9.1543-10 
2.3813-09 
1.6823-09 
3.4223-08 
9.3363-09 
2.8443-09 

1.4673-09 
4.1103-09 
1.401E-09 
1.5763-09 
3.8683-09 
2.6963-09 
3.4093-08 
2.6493-09 
4.2463-09 

0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  

-0.387 

-2.663 
0.399 

0.337 
0.358 

-0.040 
0.448 
-2.370 
0.279 

Pg. 39 of 92 



Combined Activity-MDA Report 
Sample ID : R03-9202 

Page : 2 
Acquisition date : 27-MAY-2003 13:22:59 

_ - - -  Non-Identified Nuclides - - - -  

Key-Line 
Activity K.L. Act error MDA MDA error Act/MDA 

Nuclide (uCi/ML) Ided (uC i /ML) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 

U-235 
AM-241 

TH-234 

-2.4413-10 
9.2143-10 
3.470E-10 
-5.4483-10 
-1.3663-10 
-6.6983-11 
-9.0593-09 
-1.217E-09 
-2.4453-09 

1.1713-09 
2.9303-09 
1.2363-09 
1.1223-09 
2.4513-09 
1.7263-09 
3.6263-08 
9.7143-09 
2.6913-09 

1.9893-09 
4.9243-09 
1.8693-09 
1.8813-09 
4.0253-09 
2.8353-09 
3.9443-08 
2.9923-09 
4.4683-09 

0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 E + 0 0  

-0.123 
0.187 
0.186 
-0.290 
-0.034 
-0.024 
-0.230 
-0.407 
-0.547 



4 ,  

Combined Activity-MDA Report 
Sample ID : R03-9203 

Page : 2 
Acquisition date : 28-MAY-2003 15:12:54 

- - - -  Non-Identified Nuclides - - - -  

Key-Line 
Activity K . L .  Act error MDA MDA error Act /MDA 

Nuclide (uCi/ML) Ided (uCi/ML) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

6.618340 
7.5453-10 
-2.5653-09 
-2.7663-10 
-9.1543-10 
8.4603-10 
2.1453-08 
-9.9713-09 
2.9143-09 

9.028E-10 
2.3753-09 
9.2563-10 
9.0593-10 
2.3643-09 
1.6603-09 
3.4233-08 
9.4663-09 
2.7833-09 

1.5423-09 
4.1343-09 
1,4323-09 
1.512E-09 
3.7653-09 
2.6943-09 
3.3793-08 
2.6123-09 
4.2283-09 

0.429 

-1.791 
-0.183 
-0.243 

0.183 

0.314 
0.635 

0.689 
-3.818 



1 L  

Combined Activity-MDA Report 
Sample ID : R03-9204 

Page : 2 
Acquisition date : 28-MAY-2003 15:14:24 

- - - -  Non-Identified Nuclides - - - -  

Key-Line 
Activity K.L. Act error MDA MDA error Act /MDA 

Nuclide (uCi/ML) Ided ( uC i /ML ) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

5.8493-10 
-2.1643-09 
-3.6743-09 
7.086E-10 

-1.6263-09 
2.8783-10 
-2.2783-08 
-2.7483-10 
-3.6123-09 

1.1803-09 
2.9143-09 
1.1823-09 
1.211E-09 
2.3993-09 
1.6583-09 
3.5853-08 
9.740E-09 
2.7403-09 

1.9393-09 
4.6963-09 
1.7983-09 
2.119E-09 
3.8773-09 
2.7393-09 
3.9433-08 
2.9673-09 
4.5053-09 

O.OOOE+OO 
0.000E+00 
0.000E+00 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 .0003+00  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 

0.302 
-0.461 
-2.043 
0.334 
-0.419 
0.105 
-0.578 
-0.093 
-0.802 



a ,  

Combined Activity-MDA Report 
Sample ID : R03-9205 

- - - -  Non-Identified Nuclides - - - -  

Key - Line 

Nuclide 

CO-60  
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

Activity K . L .  Act error 
(uCi/ML) Ided 

-1.3313-10 
1.154E-09 
-4.6963-09 
-3.0673-11 
- 3 . 9 9 8 E - 1 0  
1.0153-09 

-1.8583-09 
3.7043-09 
2.0993-09 

9.5583-10 
2.4803-09 
1.041E-09 
1.9853-09 
2.2703-09 
1.5963-09 
3.5033-08 
9.366E-09 
2.4583-09 

Page : 2 
Acquisition date : 28-MAY-2003 15:15:53 

MDA 
(uCi /ML) 

1.6203-09 
4.2043-09 
1.5553-09 
1.7353-09 
3 - 6813-09 
2.6303-09 
3.4303-08 
2.5573-09 
4.2893-09 

MDA error 

0 . 0 0 0 3 + 0 0  
O . O O O E + O O  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  

Act/MDA 

-0.082 
0.274 

-3.021 
-0.018 
-0.109 
0.386 
-0.054 
1.448 
0.489 

pg. 33 of 



VERIFIED TO BE A TRUE & 
CORRECT COPY 

Sean Brennera r/+ uloa 
Baftefle RADIOANALYTICAL LABORATORY m m -  REQ -..- . . . Puttha Tecbklogy To L44v-k 

1 PV, B b 1 1 P r . l .  lo Y. 72 ,3cobr  3 0 0  ‘ 3  oC I b b I ,  e -q 
*Type of Analysis: 
0 Gross Alpha Beta Other (Specify Below) 
E Gamma Spectrometry 

Pjutoniwn Isotope 
0 Americium Isotope 
W Uranium Isotope 
0 Thorium Isotope 
H Strontium90 

*Sample Disposition: 
.I Return to Submitter 
0 
0 Archive** 

Dispose (The Lab will not be responsible for disposal of chemicals) 

#PRIORITY (Manager’s Approval) 

FOR LAB USE ONLY 

CHAIN-OF-CUSTODY RECORD 

The sample@) named below have been evaluated to procedure TR-OP-001 for transportation in commerce over public roads. Check applicable box below 
0 The materials are regulated by DOT. Contact Site Shipping Officer. 
0 The materials are exempted from regulation. Sign below and transport materials in accordance with procedure TR-OP-001. 
0 N/A - materials not going on public roadway. 

Evaluator’s Signature Date 

Sample Submitted By: 

3 

# Requires Building Manager’s or Health Physics Supervisor’s approval for priority samples only. Contact Laboratory Manager prior to submitting. 
Mandatory entries for acceptance of samples. 

**  Requires Laboratory Manager’s and Department03uilding Manager’s approval. 

DDO-027, Rev. 15 10/01 (DT) 
I of* Pg. - 
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Preparation Date 6 - 2’3 -03 

Analysis PLU & 
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DO-021, Rev. 4 9/00(dt) 



.. . . . . Putting Technology To Work 

Sample Preparation Record Sheet 

Preparation Date 

Analysis 

7 - / 0 - 0 3 

DDO-021, Rev. 4 9/00(dt) 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
24-JUL-2003 06:49:46 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 23JUL03$R03-9186DR PU236.CNF 
*****************i***~*******~***~******************~************************** 

BATCH ID: 23JUL03 * SAMPLE ID: R03-9186DR 
* 

SAMPLE DATE: 26-JUN-2003 00 : 00 * ALIQUOT: 4.000E+02 ml 
SAMPLE TITLE: WELL 100 DUP * DETECTOR NUMBER: 008 

AVERAGE EFFICIENCY: 17.88% ACQ DATE: 23-JUL-2003 12:15 * 
ELAPSED LIVE TIME: 60000. * RECOVERY: 28.86% 
TRACER ID: PU2 3 6 -APR03 * TRACER FWHM (kev) : 78.70 
LAMBDA VALUE: 200. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.659 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 008 - 30JUN03 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ENERGY CAL DATE: 27-JUN-2003 1 3 ~ 1 1  * EFF CAL DATE: 27-JUN-2003 13~11 
* BKG ELAPSED TIME: 60000. * 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uci/ ml 

5.2473-09 9.073E-10 2.861E-10 PU236 5755.0 236.00 5.00 100.0 

PU-238 5487.1 10.00 3.00 99.9 2.186E-10 1.7923-10 2.351E-10 

PU-239 5147.7 1.00 1-00 99.9 2.185E-11 7.5783-11 1.608E-10 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

@23 ' Tracer, Added Activity Thomas Beddick % 3 - V j - 0 3  
Date Analyst 

Gw 3 /a 9/03 
GRETCHEN FARNUNG 

Revi ewer Date 

Procedure number RL-CP-012 

Pg. 3 of 3? 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
27-JUN-2003 08:10:16 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 26JUN03SR03-9188 PU236.CNF 
* * * * * * * * * * * * * * * * * 7 * * * i * k k * * * * * * * ~ * * * i * k k * * * * * * * * * * * * * * * * i * k k * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

BATCH ID: 26JUN03 * SAMPLE ID: R03-9188 
* 

SAMPLE DATE: 26-JUN-2003 0O:OO * ALIQUOT: 4.000E+02 ml 
SAMPLE TITLE: WELL 103 1ST HALF * DETECTOR NUMBER: 011 
ACQ DATE: 26-JUN-2003 11:53 * AVERAGE EFFICIENCY: 19.09% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 37.69% 
TRACER ID: PU236-APR03 * TRACER FWHM (kev) : 64.83 
LAMBDA VALUE: 200. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.659 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 8-JUN-2003 12~35 * EFF CAL DATE: 8-JUN-2003 12:35 

B 011 4JUN03 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

5.2473-09 8.107E-10 1.685E-10 

3.00 1.00 99.9 4.701E-11 7.048E-11 1.153E-10 

PU236 5755.0 335.00 3.00 100.0 

PU-238 5487.1 

PU-239 5147.7 3.00 0.00 99.9 4.701E-11 5.480E-11 4.246E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

&23V =Tmxr, Added Activity 
Tom Beddick - t.7 67 

Analyst Date 

T/=i 103 
I Date 

GRETCHEN FARNUNG 4~ 
Reviewer 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
16-JUL-2003 07:50:41 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 1 
*****************T***T*******X***T* 

BATCH ID: 15JUL03 

SAMPLE TITLE: WELL 110 DUP 

ELAPSED LIVE TIME: 60000.  

LAMBDA VALUE: 200. 

SAMPLE DATE: 15-JUL-2003 00 :  00 

ACQ DATE: 15-JUL-2003 10:23 

TRACER ID: PU236-APR03 

TRACER DPM AT SAMPLE DATE: 4.601 
SAMPLE MATRIX: WATER 

BKG FILENAME: B - 009-3OJUNO3 
ENERGY CAL DATE: 29-JUN-2003 12:57 

* * * * *  
5JULO ***** 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3$9189D PU236.CNF 
* * * * * * *T* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

SAMPLE ID: 9189D 
ALIQUOT: 2.000E+02 ml 
DETECTOR NUMBER: 009 
AVERAGE EFFICIENCY: 
RECOVERY: 34.34% 
TRACER FWHM (kev) : 77.59 

18.43% 

ROI TYPE: MANUAL 
CONFIDENCE FACTOR: 4.65 
LLD CONSTANT: 2.71 

BKG ELAPSED TIME: 
EFF CAL DATE: 29-JUN-2003 12:57 

60000. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACT IVI TY TPU/ ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

PU236 5755.0 291.00 3.00 100.0 1.0363-08 1.6913-09 3.8313-10 

PU-238 5487.1 3.00 3.00 99.9 1.069E-10 2.145E-10 3.8353-10 

PU-239 5147.7 3.00 0.00 99.9 1.069E-10 1.2483-10 9.6553-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

7-16-03 
Date 

Tom Beddick % 
Analyst 

3- /a 183 
GRETCHEN FARNUNG 

Reviewer Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
2-JUL-2003 09:23:47 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 0 
*****************T***T*******T***T* 

BATCH ID: 01JULO3 

SAMPLE TITLE: WELL 116R REP lSTH 

ELAPSED LIVE TIME: 6 0 0 0 0 .  

SAMPLE DATE: 30-JUN-2003 0O:OO 

ACQ DATE: 1-JUL-2003 10 : 28 

TRACER ID: PU236-APR03 
LAMBDA VALUE: 200. 
TRACER DPM AT SAMPLE DATE: 4.647 
SAMPLE MATRIX: WATER 

BKG FILENAME: B - 010 - 30JUN03 
ENERGY CAL DATE: 29-JUN-2003 12:57 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
lJUL03$R03-9191 PU236.CNF 
***************T************** 

* 
* SAMPLE ID: 
* ALIQUOT: 4. OOOE 

DETECTOR NUMBER: * 
AVERAGE EFFICIENCY: 
RECOVERY: 
TRACER FWHM (kev) : 
ROI TYPE: 
CONFIDENCE FACTOR: 
LLD CONSTANT: 

BKG ELAPSED TIME: 
EFF CAL DATE: 29-JUN 

* * * * * * * * * * * * * *  
* * * * * * * * * * * * * *  

R03-9191 
+02 ml 

010 
18.06% 
64.05% 
72.72 

MANUAL 
4.65 
2.71 

2003 12:57 
6 0 0 0 0 .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NUCLIDE ACTIVITY SUMMARY 

NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA u C i /  rnl 2-SIGMA uCi/ ml NUCLIDE ENERGY 

PU236 5755.0 537.00 4.00 100.0 5.2333-09 7.428E-10 1.169E-10 

PU-238 5487.1 8.00 6.00 99.9 7.7953-11 8.7943-11 1.3743-10 

PU-239 5147.7 2.00 0.00 99.9 1.9493-11 2.7713-11 2.640E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

GRETCHEN FARNUNG qw 3 12.rhJ 3 
I Reviewer Date 

Procedure number RL-CP-012 

Pg. (3 of w 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
16-JUL-2003 07:52:13 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S  15JUL03$9193 PU236.CNF 
* * * * * * * * * * * * * * * * * % * * * % * * * * * * * T * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

BATCH ID: 15JUL03 * SAMPLE ID: 9193 
SAMPLE DATE: 15-JUL-2003 0O:OO * ALIQUOT : 2.000E+02 rnl 

ACQ DATE: 15-JUL-2003 10:25 * AVERAGE EFFICIENCY: 19.03% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 33.26% 
TRACER ID: PU236-APR03 * TRACER FWHM (kev) : 52.44 

200, * ROI TYPE: MANUAL 
* CONFIDENCE FACTOR: 4.65 

LAMBDA VALUE: 
TRACER DPM AT SAMPLE DATE: 4.601 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 

SAMPLE TITLE: WELL 118 RERUN * DETECTOR NUMBER: 011 

ENERGY CAL DATE: 29-JUN-2003 12:57 * EFF CAL DATE: 29-JUN-2003 12~57 
B 011 30JUN03 * BKG ELAPSED TIME: 60000. - * BKG FILENAME: - 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uCi/ ml 2-SIGMA uci/ ml 

3.305E-10 PU236 5755.0 291.00 2.00 100.0 1.0363-08 1.6603-09 

3.00 1.00 99.9 1.069E-10 1.603E-10 2.6223-10 PU-238 5487.1 

PU-239 5147.7 1.00 1.00 99.9 3.5633-11 1.2363-10 2.6223-10 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

7 - / 6 - 0 3  
Date 

Tom Beddick % 
Analyst 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
16-JUL-2003 07:53:08 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 15JLTL03$9195 PU236.CNF 
*****************r***r******T***T************************************* 

BATCH ID: 15 JULO 3 * SAMPLE ID: 9195 
SAMPLE DATE: 15-JUL-2003 0O:OO * ALIQUOT : 2.000E+02 ml 
SAMPLE TITLE: WELL 155 RERUN 
ACQ DATE: 15-JUL-2003 10:26 
ELAPSED LIVE TIME: 60000. 
TRACER ID: PU23 6 -APR03 
LAMBDA VALUE: 200. 
TRACER DPM AT SAMPLE DATE: 4.601 
SAMPLE MATRIX: WATER 

B 012 - 30JUN03 

* 

ENERGY CAL DATE: 29-JUN-2003 12:57 
BKG FILENAME: - 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

DETECTOR NUMBER: 012 
AVERAGE EFFICIENCY: 18.47% 
RECOVERY: 45.32% 
TRACER FWHM (kev) : 61.15 
ROI TYPE: MANUAL 
CONFIDENCE FACTOR: 4.65 
LLD CONSTANT: 2.71 

BKG ELAPSED TIME: 60000. 
EFF CAL DATE: 29-JUN-2003 12:57 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uci/ ml 2-SIGMA uCi/ ml 

PU236 5755.0 385.00 3.00 100.0 1.0363-08 1.564E-09 2.896E-10 

PU-238 5487.1 17.00 2.00 99.9 4.5783-10 2.5723-10 2.501E-10 

PU-239 5147.7 2.00 1.00 99.9 5.3863-11 1.080E-10 1.9823-10 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

4211103 GRETCHEN FARNUNC 
L Reviewer Date 

Procedure number RL-CP-012 

Pg. 13 of 9 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
2-JUL-2003 09:27:04 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 01JUL03$R03-9197 PU236.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 
BATCH ID: 01JUL03 * SAMPLE ID: R03-9197 
SAMPLE DATE: 30-JUN-2003 0O:OO * ALIQUOT : 4,00OE+02 ml 
SAMPLE TITLE: WELL 172 1ST HALF * DETECTOR NUMBER: 016 
ACQ DATE: 1-JUL-2003 10 :33 * AVERAGE EFFICIENCY: 17.64% 

32.74% ELAPSED LIVE TIME: 60000. * RECOVERY: 
TRACER ID: PU236-APR03 * TRACER FWHM (kev) : 47.80 
LAMBDA VALUE: 200. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.647 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 30-JUN-2003 06:44 
BKG FILENAME: B - 016-3OJUNO3 * BKG ELAPSED TIME: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

EFF CAL DATE: 30-JUN-2003 06:44 * 
60000. * 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

1.4353-10 PU236 5755.0 268.00 1.00 100.0 5.2333-09 8.6423-10 

6.7713-11 1.4373-10 PU-238 5487.1 1.00 1.00 99.9 1.9523-11 

1.9523-11 6.771E-11 1.437E-10 PU-239 5147.7 1.00 1.00 99.9 

’ ) - 2 4 3  
Date 

TomBeddick T 3  
Analyst 

+y 0 3  
GRFICHEN FARNUNG 

I Date Reviewer 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
5-JUL-2003 11:21:32 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Spectral File: ND AMs ARCHIVE S:S 03JUL03$R03-9198D PU236.CNF 
* * * * * * * * * * * * * * * * * T * * * T * * * * * * * ~ * * * T * * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * *  

BATCH ID: 03JUL03 * SAMPLE ID: R03 -9198D 
SAMPLE DATE: 3-JUL-2003 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 206 DUP * DETECTOR NUMBER: 011 
ACQ DATE: 3-JUL-2003 13~37 * AVERAGE EFFICIENCY: 19.03% 
ELAPSED LIVE TIME: 60000. * RECOVERY : 26.42% 
TRACER ID: PU236-APR03 * TRACER FWHM (kev) : 78.62 
LAMBDA VALUE: 200. * ROI TYPE: STANDARD 
TRACER DPM AT SAMPLE DATE: 4.638 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 

ENERGY CAL DATE: 29-JUN-2003 12~57 * EFF CAL DATE: 29-JUN-2003 12:57 
B 011 - 30JUN03 * BKG ELAPSED TIME: 60000. BKG FILENAME: - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

PU236 5755.0 233.00 2.00 100.0 5.2233-09 8.9223-10 2.080E-10 

PU-238 5487.1 3.00 1.00 99.9 6.7273-11 1.010E-10 1.650E-10 

PU-239 5147.7 0.00 1.00 99.9 0.000E+00 0.000E+00 1.650E-10 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Thomas Beddick d 
Analyst 

3 -9  -07 
Date 

GRETCHEN FARNUNG 
(7A-C 3- 12.( I 03 

Reviewer Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
16-JUL-2003 07:54:40 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 15JUL03$9200 PU236.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 15JUL03 * SAMPLE ID: 9200 
SAMPLE DATE: 15-JUL-2003 0 O : O O  * ALIQUOT : 2.000E+02 ml 
SAMPLE TITLE: WELL 306 RERUN * DETECTOR NUMBER: 0 14 
ACQ DATE: 15-JUL-2003 10:27 * AVERAGE EFFICIENCY: 18.00% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 42.04% 

LAMBDA VALUE: 200. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.601 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 014 - 30JUN03 * BKG ELAPSED TIME: 60000. 

* 

TRACER ID: PU236-APR03 * TRACER FWHM (kev) : 0.00 

ENERGY CAL DATE: 30-JUN-2003 0 6 : 4 4  * EFF CAL DATE: 30-JUN-2003 06:44 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uci/ ml 2-SIGMA uCi/ ml 

PU236 5755.0 348.00 0.00 100.0 1.0363-08 1.6083-09 8.065E-11 

PU-238 5487.1 6.00 0.00 99.9 1.7873-10 1.4883-10 8.0733-11 

PU-239 5147.7 7.00 1.00 99.9 2.085E-10 1.820E-10 2.193E-10 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * *  Tracer FWHM c 10.0 Kev * * *  

TomBeddick 7% 
Analyst 

’3-16-67 
Date 

31.2 Y l S 3  
Date 

GRETCHEN FARNUNG GA# 
Reviewer 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
10-JUL-2003 10:02:19 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 09JUL03$R03-9202 PU236.CNF 
.................................................................................. 

BATCH ID: 09JULO3 * SAMPLE ID: R03 -9202 
SAMPLE DATE: 9-JUL-2003 00 : 00 * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 601 1ST HALF * DETECTOR NUMBER: 009 
ACQ DATE: 9-JUL-2003 10:56 * AVERAGE EFFICIENCY: 18.43% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 86.03% 
TRACER ID: PU236-APR03 * TRACER FWHM (kev) : 69.31 
LAMBDA VALUE: 200. * ROI TYPE: W A L  
TRACER DPM AT SAMPLE DATE: 4.619 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 

ENERGY CAL DATE: 29-JUN-2003 12:57 * EFF CAL DATE: 29-JUN-2003 12:57 
B 009 30JUN03 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uci/ ml 2-SIGMA uCi/ ml 

PU236 5755.0 732.00 3.00 100.0 5.202E-09 6.9983-10 7.6453-11 

PU-238 5487.1 9.00 3.00 99.9 6.3993-11 5.5843-11 7.6533-11 

PU-239 5147.7 2.00 0 . 0 0  99.9 1.4223-11 2.021E-11 1.9273-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick q& 
Analyst 

7 -(O-OT 
D a t e  

GRETCHLN FARNUNG 3-Irq lo3  
Reviewer 1 Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
10-JUL-2003 10:03:57 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 09JUL03$R03-9204 PU236.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 09JUL03 * SAMPLE ID: R03 - 9204 
SAMPLE DATE: 9-JUL-2003 00 : 00 * ALIQUOT : 4.000Ei-02 r n l  
SAMPLE TITLE: WELL C-09 1ST HALF * DETECTOR NUMBER: 011 
ACQ DATE: 9-JUL-2003 10~57 * AVERAGE EFFICIENCY: 19.03% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 78.78% 
TRACER ID: PU236-APR03 * TRACER FWHM (kev) : 53.49 
LAMBDA VALUE: 200. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.619 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 

ENERGY CAL DATE: 29-JUN-2003 12:57 * EFF CAL DATE: 29-JUN-2003 12:57 
B 011 30JUN03 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uCi/ r n l  2-SIGMA uCi/ ml 

PU236 5755.0 692.00 3.00 100.0 5.2023-09 6.8923-10 8.087E-11 

PU-238 5487.1 10.00 1.00 99.9 7.521E-11 5.3143-11 5.5353-11 

PU-239 5147.7 6.00 1.00 99.9 4.5123-11 4.300E-11 5.5353-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

f- 23 Io = ?~cer, Added A c 3 y  
7-10-03 

Date 
Tom Beddick 7% 

Analyst - 

GRETCHEN FARPIUNG b3 
Date 

fw 
Reviewer 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
27-JUN-2003 08: 05 :22 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE R:R 26JUN03SBLK-GW-lH PU236.CNF 
* * * * * * * * * * * * * * * * * i * * * * i * * * * * * * *~* * *~* * * * * * * * * * * * * * * * * i * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

BATCH ID: 26JUN03 * SAMPLE ID: BLK-GW-1H 
* 

SAMPLE DATE: 26-JUN-2003 00 : 00 * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: GR WELLS lSTH BLK * DETECTOR NUMBER: 005 
ACQ DATE: 26-JUN-2003 11:49 * AVERAGE EFFICIENCY: 
ELAPSED LIVE TIME: 
TRACER ID: PU236-APR03 * TRACER FWHM (kev) : 57.09 
LAMBDA VALUE: 200. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.659 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

18.10% 
61,11% RECOVERY: 60000. * 

ENERGY CAL DATE: 5-JUN-2003 07:28 * EFF CAL DATE: 5-JUN-2003 07~28 
60000. BKG ELAPSED TIME: B 005 4JUN03 * - * BKG FILENAME: - 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uci/ ml 

PU236 5755.0 515.00 0.00 100.0 5.2473-09 7.4873- 10 2.759E-11 

PU-238 5487.1 8.00 2.00 99.9 8.154E-11 7.169E-11 9.4653-11 

PU-239 5147.7 -1.00 1.00 99.9 -1.019E-11 2.044E-11 7.502E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

6 - Z ? - 0 7  
Date 

Tom Btddick 
Analyst 

7-1 t r (  1.3 
GRETCHEN FARNUNG 

Reviewer Date 

Procedure number RL-CP-012 
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@IC#: 03- 4 0 3 - ~ ’ j + ~ 7 / ~ 3 / 0 3  

File Name: 2 S J - O  3 S Ro 3- ‘i i&& - U k 

Plutonium Isotope 
0 Americium Isotope 
II Uranium Isotope 
0 Thorium Isotope 
II Strontium90 

*Sample Disposition: 
I Return to Submitter 

1 

#PRIORITY (Manager’s Approval) I Completion Date: 7 / 2 3  /e3 

CHAIN-OF-CUSTODY RECORD 

The sample(s) named below have been evaluated to procedure TR-OP-001 for transportation in commerce over public roads. Check applicable box below 
0 The materials are regulated by DOT. Contact Site Shipping Officer. 
0 The materials are exempted from regulation. Sign below and transport materials in accordance with procedure TR-OP-001 . 
0 NIA - materials not going on public roadway. 

Evaluator’s Signature Date 

Sample Submitted By: Relinquished: 

Received By: Relinquished: 

# Requires Building Manager‘s or Health Physics Supervisor’s approval for priority samples only. Contact Laboratow Manager prior to submittink 
* Mandatory entries for acceptance of samples. 
**  Requires Laboratory Manager’s and DepartmenUBuiIding Manager’s approval. 

DDO-027, Rev. 15 
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BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
26-JUN-2003 07:53:24 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 25JUN03$R03-9186 UU.CNF 
*****************T***r********r****r*****************r***************************** 

BATCH ID: 25JUN03 * SAMPLE ID: R03-9186 
SAMPLE DATE: 25-JUN-2003 0 O : O O  * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 100 1ST HALF * DETECTOR NUMBER: 007 
ACQ DATE: 25-JUN-2003 14 : 04 * AVERAGE EFFICIENCY: 18.24% 

RECOVERY: 91.79% ELAPSED LIVE TIME: 60000. * 
TRACER ID: U232-SEP02 * TRACER FWHM (kev) : 35.83 
LAMBDA VALUE: 200. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.369 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 

ENERGY CAL DATE: 5-JUN-2003 07:28 * EFF CAL DATE: 5-JW-2003 07:28 
B 007 4JUN03 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

U232 5302.5 730.00 0.00 99.8 4.9203-09 6.4533-10 1.8263-11 

U-234 4761.5 211.00 0.00 99.8 1.4223-09 2.7683-10 1.8263-11 

U-235 4385.5 3.00 1.00 80.9 2.4943-11 3.7343-11 6.119E-11 

U-238 4184.4 160.00 0.00 100.0 1.0763-09 2.2553-10 1.8233-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

G 2 3 L = Tracer, Added Activity 
&a43 

Date 
Torn Beddick --@ 

Analyst 

GRETCHEN FARNUNGq, F 127 lo? 
I -  Date Reviewer 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
26-JUN-2003 07:56:32 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 25JUN03$R03-9187 UU.CNF *****************r***;F********~***~****************~**************************** 

BATCH ID: 25JUN03 * SAMPLE ID: R03-9187 
SAMPLE DATE: 25-JUN-2003 0 O : O O  * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 101 1ST HALF * DETECTOR NUMBER: 010 

AVERAGE EFFICIENCY: 18.20% ACQ DATE: 25-JUN-2003 14: 07 * 
ELAPSED LIVE TIME: 60000. * RECOVERY: 86.84% 
TRACER ID: U232-SEP02 * TRACER FWHM (kev) : 76.17 
LAMBDA VALUE: 200. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.369 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 010 - 4JUN03 * BKG ELAPSED TIME: 60000. 

* 

ENERGY CAL DATE: 8-JUN-2003 12:35 * EFF CAL DATE: 8-JUN-2003 12:35 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

U232 5302.5 689.00 3.00 99.8 4.9203-09 6.6823-10 7.6863-11 

U-234 4761.5 345.00 0.00 99.8 2.4633-09 4.450E-10 1.9353-11 

U-235 4385.5 21.00 0.00 80.9 1.850E-10 8.507E-11 2.3873-11 

U-238 4184.4 353.00 1.00 100.0 2.5153-09 4.530E-10 5.2453-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

G - zG-b3 
Date 

GRETCHEN FARNUNG 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
26-JUN-2003 07:58:55 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 25JUN03SR03-9189 UU.CNF 
*****************7***~*******7***************~**************************** 

BATCH ID: 25JUN03 * SAMPLE ID: 
SAMPLE DATE: 25-JUN-2003 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 110 1ST HALF * DETECTOR NUMBER: 012 
ACQ DATE: 25-JUN-2003 14 :08 * AVERAGE EFFICIENCY: 18.47% 
ELAPSED LIVE TIME: 60000. * RECOVERY : 93.37% 

69.60 TRACER ID: U232-SEP02 * TRACER FWHM (kev) : 
LAMBDA VALUE: 200. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.369 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 
R03-9189 

ENERGY CAL DATE: 11-JUN-2003 07:09 * EFF CAL DATE: 11-JUN-2003 07~09 
6 0 0 0 0 .  BKG ELAPSED TIME: B 012 4JUN03 * BKG FILENAME: - - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

U232 5302.5 752.00 1.00 99.8 4.9203-09 6.520E-10 4.815E-11 

1.511E-09 2.911E-10 1.7733-11 U-234 4761.5 231.00 0.00 99.8 

U-235 4385.5 6.00 0.00 80.9 4.8423-11 4.012E-11 2.187E-11 

1.2213-09 2.4783-10 1.7693-11 U-238 4184.4 187.00 0.00 100.0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick fip 
Analyst 

?h 3b3 GRETCHEN FWRNUNG 
Reviewer Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
3-JUL-2003 08:03:20 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 02JUL03$R03-9191 UU.CNF *****************r***~*******~***r****************r**************************** 

BATCH ID: 02JUL03 * SAMPLE ID: R03-9191 
SAMPLE DATE: 30-JUN-2003 0O:OO * ALIQUOT: 4.000E+02 ml 
SAMPLE TITLE: WELL 116R REP lSTH * DETECTOR NUMBER: 010 

AVERAGE EFFICIENCY: 18.06% ACQ DATE: 2-JUL-2003 10:59 * 
ELAPSED LIVE TIME: 60000. * RECOVERY: 91.44% 
TRACER ID: U232-SEP02 * TRACER FWHM (kev) : 34.00 
LAMBDA VALUE: 200. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.368 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 

ENERGY CAL DATE: 29-JUN-2003 12:57 * EFF CAL DATE: 29-JUN-2003 12~57 
BKG ELAPSED TIME: 60000. B 010 30JUN03 * BKG FILENAME: - - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uci / ml 2-SIGMA u C i /  rnl 

U232 5302.5 720.00 2.00 99.8 4.9193-09 6.6323-10 6.3443-11 

U-234 4761.5 242.00 0.00 99.8 1.6533-09 3.193E-10 1.851E-11 

U-235 4385.5 9.00 0.00 80.9 7.5853-11 5.173E-11 2.284E-11 

U-238 4184.4 253.00 0.00 100.0 1.7253-09 3.2993-10 1.848E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
3-JUL-2003 08:04:37 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 02JUL03$R03-9193 W.CNF *****************r***~*******~***~****************~**************************** 

BATCH ID: 0 2 JULO 3 * SAMPLE ID: R03-9193 
SAMPLE DATE: 30-JUN-2003 00 : 00 * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 118 1ST HALF * DETECTOR NUMBER: 012 
ACQ DATE: 2-JUL-2003 11:Ol * AVERAGE EFFICIENCY: 18.47% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 96.11% 
TRACER ID: U232-SEP02 * TRACER FWHM (kev) : 41.81 
LAMBDA VALUE: 200. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.368 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 

ENERGY CAL DATE: 29-JUN-2003 12:57 * EFF CAL DATE: 29-JUN-2003 12:57 
B 012 30JUN03 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

U232 5302.5 774.00 0.00 99.8 4.9193-09 6.4883-10 1.7223-11 

U-234 4761.5 313.00 0.00 99.8 1.9893-09 3.581E-10 1.7223-11 

U-235 4385.5 9.00 0.00 80.9 7.055E-11 4.806E-11 2.124E-11 

U-238 4184.4 250.00 0.00 100.0 1.5863-09 2.9933-10 1.719E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

+5-03 
Date 

7dmBeddick a 
Analyst 

GRETCHEN FARNUNG 
4w 

Reviewer 

Procedure number RL-CP-012 



BATTELLE 
RAD I OANUYT I CAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
3-JUL-2003 08 : 05: 56 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 02JUL03SR03-9195 W.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 02JUL03 * SAMPLE ID: R03 - 9195 
* 

SAMPLE DATE: 30-JUN-2003 0 O : O O  * ALIQUOT: 4.000E+02 ml 
SAMPLE TITLE: WELL 155 1ST HALF * DETECTOR NUMBER: 014 
ACQ DATE: 2-JUL-2003 11:02 * AVERAGE EFFICIENCY: 18.00% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 95.84% 
TRACER ID: U232-SEP02 * TRACER FWHM (kev) : 72.79 
LAMBDA VALUE: 200. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.368 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 30-JUN-2003 06:44 * EFF CAL DATE: 30-JUN-2003 06:44 

B 014 30JUN03 * BKG ELAPSED TIME: 6 0 0 0 0 .  BKG FILENAME: - - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

U232 5302.5 752.00 4.00 99.8 4.9193-09 6.5933-10 7.8553-11 

U-234 4761.5 242.00 0.00 99.8 1.5833-09 3.048E-10 1.7733-11 

U-235 4385.5 7.00 0.00 80.9 5.6483-11 4.3463-11 2.187E-11 

U-238 4184.4 221.00 0.00 100.0 1.4433-09 2.8363-10 1.7693-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
3-JUL-2003 08:07:25 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 02JUL03$R03-9197 UU.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 02JUL03 SAMPLE ID: R03 -9197 
SAMPLE DATE: 30-JUN-2003 0O:OO * ALIQUOT: 4.000E+02 ml 
SAMPLE TITLE: WELL 172 1ST HALF * DETECTOR NUMBER: 016 
ACQ DATE: 2-JUL-2003 11:04 AVERAGE EFFICIENCY: 17.64% 
ELAPSED LIVE TIME: 60000. RECOVERY: 94.42% 
TRACER ID: U232-SEP02 * TRACER FWHM (kev) : 49.31 

ROI TYPE: MANUAL LAMBDA VALUE: 
TRACER DPM AT SAMPLE DATE: 4.368 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 
* 

* 
* 

200. * 

ENERGY CAL DATE: 30-JUN-2003 06:44 * EFF CAL DATE: 30-JUN-2003 06:44 
B 016 30JUN03 * BKG ELAPSED TIME: 60000. - * BKG FILENAME: - 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uci/ ml 2-SIGMA uci/ ml 

4.9193-09 6.5583-10 6.291E-11 U232 5302.5 726.00 2.00 99.8 

U-234 4761.5 462.00 1.00 99.8 3.130E-09 5.3033-10 4.9863-11 

18.00 0.00 80.9 1.504E-10 7.404E-11 2.2653-11 U-235 4385.5 

U-238 4184.4 470.00 1.00 100.0 3.1783-09 5.370E-10 4.9763-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

fM 3/23/03 
GRETCHEN FARNUMC 

Reviewer Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
5-JUL-2003 11:20:23 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 03JUL03$R03-9198D UU.CNF 
*****************T***~*******~***~*****************T*************************** 

BATCH ID: 03JULO3 * SAMPLE ID: R03-9198D 
* 

SAMPLE DATE: 3-JUL-2003 00: 00 * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 206 DUP * DETECTOR NUMBER: 006 
ACQ DATE: 3-JUL-2003 13:31 * AVERAGE EFFICIENCY: 18.77% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 93.27% 
TRACER ID: U232-SEP02 * TRACER FWHM (kev) : 52.99 
LAMBDA VALUE: 200. * ROI TYPE: STANDARD 
TRACER DPM AT SAMPLE DATE: 4.368 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 27-JUN-2003 13:11 * EFF CAL DATE: 27-JUN-2003 13:11 

B 006 30JUN03 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uci/ ml 2-SIGMA uCi/ ml 

U232 5302.5 763.00 2.00 99.8 4.9193-09 6.5733-10 5.9863-11 

U-234 4761.5 273.00 1.00 99.8 1.7603-09 3.302E-10 4.7443-11 

U-235 4385.5 3.00 0.00 80.9 2.3863-11 2.7763-11 2.155E-11 

U-238 4184.4 163.00 0.00 100.0 1.0493-09 2.2243-10 1.743E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Thomas Beddick I-& 3. +03 
Analyst Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
5-JUL-2003 11:21:05 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 03JUL03$R03-9200 W.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 03JULO3 * SAMPLE ID: R03 - 92 0 0 
SAMPLE DATE: 3-JUL-2003 0 O : O O  * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 306 1ST HALF * DETECTOR NUMBER: 008 

ELAPSED LIVE TIME: 60000. * RECOVERY: 95.71% 
TRACER ID: U232-SEP02 * TRACER FWHM (kev) : 35.06 
LAMBDA VALUE: 200. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.368 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 

ACQ DATE: 3-JUL-2003 13:32 * AVERAGE EFFICIENCY: 17.88% 

ENERGY CAL DATE: 27-JUN-2003 13:11 * EFF CAL DATE: 27-JUN-2003 13:11 
B 008 30JUN03 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACT I VI TY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

U232 5302.5 746.00 2.00 99.8 4.9193-09 6.530E-10 6.122E-11 

U-234 4761.5 136.00 3.00 99.8 8.9673-10 2.016E-10 7.097E-11 

U-235 4385.5 13.00 0.00 80.9 1.057E-10 6.051E-11 2.204E-11 

U-238 4184.4 150.00 1.00 100.0 9.870E-10 2.137E-10 4.8433-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

f- a 
Analyst 

GRETCHEN FARMUNG 0 9 / 2 3 / W  
Reviewer I Date 

Procedure number RL-CP-012 



’ ,  h 

BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
10-JUL-2003 09:57:48 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 09JUL03$R03-9202 UU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BATCH ID: 09JUL03 * SAMPLE ID: R03-9202 

* 

SAMPLE DATE: 9-JUL-2003 0 O : O O  * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 601 1ST HALF * DETECTOR NUMBER: 005 
ACQ DATE: 9-JUL-2003 10:51 * AVERAGE EFFICIENCY: 18.57% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 83.64% 

LAMBDA VALUE: 200. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.367 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

TRACER ID: U232-SEP02 * TRACER FWHM (kev) : 39.77 

ENERGY CAL DATE: 30-JUN-2003 16:51 * EFF CAL DATE: 30-JUN-2003  16:51 
* BKG ELAPSED TIME: 60000. B 005 - 1JULO3 BKG FILENAME: - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

U232 5302.5 677.00 2.00 99.8 4.9183-09 6.6953-10 6.7453-11 

U-234 4761.5 158.00 0.00 99.8 1.1483-09 2.4733-10 1.9693-11 

U-235 4385.5 4.00 0.00 80.9 3 3843-11 3.6223-11 2.4283-11 

U-238 4184.4 154.00 1.00 100.0 1.116E-09 2.4323-10 5.3363-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick ‘7% 
Analyst 

GRETCHEN FARNUNG 
f& 3 123 k3 

Reviewer Date 

Procedure number RL-CP-012 

Pg. 23 of 2-f 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
10-JUL-2003 1O:OO:ll 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S : S  09JUL03$R03-9204 W.CNF 
*****************T***T*******~********************************  

BATCH ID: 09JULO3 * SAMPLE ID: R03 - 92 04 
SAMPLE DATE: 9-JUL-2003 0O:OO * ALIQUOT : 4.000E+02 r n l  
SAMPLE TITLE: WELL C-09 1ST HALF * DETECTOR NUMBER: 007 
ACQ DATE: 9-JUL-2003 10 : 54 * AVERAGE EFFICIENCY: 18.29% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 89.59% 

LAMBDA VALUE: 200. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.367 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 007 - 30JUN03 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 

TRACER ID: U232-SEP02 * TRACER FWHM (kev) : 55.99 

ENERGY CAL DATE: 27-JUN-2003 13:11 * EFF CAL DATE: 27-JUN-2003 13~11 
* BKG ELAPSED TIME: 60000. * 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uci / rnl 2-SIGMA uci/ ml 

U232 5302.5 714.00 4.00 99.8 4.9183-09 6.4853-10 8.272E-11 

U-234 4761.5 551.00 0.00 99.8 3.7953-09 6.163E-10 1.8673-11 

U-235 4385.5 23.00 0.00 80.9 1.9543-10 8.586E-11 2.3033-11 

U-238 4184.4 521.00 1.00 100.0 3.5813-09 5.8653-10 5.059E- 11 

GRETCHEN FARNURIG 
4fv 3 /23/03 

Reviewer Date 

Procedure number RL-CP-012 



I .  

BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
26-JUN-2003 07:51:52 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE R:R 25JUN03$BLK-GW-lH UU.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 25JUN03 * SAMPLE ID: BLK-GW- 1H 
* 

SAMPLE DATE: 25-JUN-2003 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: GR WELLS 1STH BLK * DETECTOR NUMBER: 005 
ACQ DATE: 25-JUN-2003 14:03 * AVERAGE EFFICIENCY: 18.10% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 77.31% 
TRACER ID: U232-SEP02 * TRACER FWHM (kev) : 64.87 
LAMBDA VALUE: 200. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.369 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 5-JUN-2003 07:28 * EFF CAL DATE: 5-JUN-2003 07:28 

B 005 4JUN03 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

U232 5302.5 610.00 1.00 99.8 4.9203-09 6.812E-10 5.936E-11 

U-234 4761.5 6.00 0.00 99.8 4.839E-11 4.015E-11 2.186E-11 

u-235 4385.5 1.00 0.00 80.9 9.9493-12 1.9953-11 2.6963-11 

U-238 4184.4 1.00 0.00 100.0 8.0493-12 1.614E-11 2.181E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

u232 =Tracer,AddedActivity 
6 - 'LG-03 

Date 
JomBeddick 4 

Analyst 

3 /a3103 
GRETCHEN FARNUNC 

Reviewer Date 

Procedure number RL-CP-012 
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VERIFIED TO BE A TRUE & 
CORRECT COW 

#PRIORITY (Manager's Approval) 

Sean Brenners45hoh 4) Ba#e[le RADIOANALYTICAL LABORATORY ANALY-S- 
. . . Punlng Technology lo uM( 

Completion Date: 3 h/Q3 

*Type of Analysis: 
a Gross Alpha Beta Other (Specify Below) , 
%I Gamma Spectrometry 

Plutonium Isotope 
0 Americium Isotope 
H Uranium Isotope 
0 Thorium Isotope 1 
P Strontium90 

"Sample Disposition: 
D Return to Submitter 
0 
0 Archive** 

Dispose (The Lab will not be responsible for disposal of chemicals) 

FOR LAB USE ONLY 

CHAIN-OF-CUSTODY RECORD 

The sample(s) named below have been evaluated to procedure TR-OP-001 for transportation in commerce over public roads. Check applicable box below. 
0 The materials are regulated by DOT. Contact Site Shipping Officer. 
0 The materials are exempted from regulation. Sign below and transport materials in accordance with procedure TR-OP-001. 
0 NIA - materials not going on public roadway. 

Evaluator's Signature Date 

Sample Submitted By: Relinquished: 

Received By: Relinquished: 

IsposedfArchived: ' GRETCHEN FARNUNG S A F  Received By: 

# Requires Building Manager's or Health Physics Supervisor's approval for priority samples only. Contact Laboratory Manager prior to submitting, 
Mandatory entries for acceptance of samples. 

** Requires Laboratory Manager's and Deparhnent/Building Manager's approval. 

DDO-027, Rev. 15 

Pg. of E 



:Pi JUN 20, 2003 
Y O U ?  C SR90 CObNT O f  WE!iLS 1C8,TO3,110,1169,116P XP,::69 B ~ A h K , 1 5 0  AND 155 (LSING PL-TP-S35). 5ys*f/\ \ 

SAMPLE TiHE ALPHA BETA ALPHA BET4 ;OD CLOCK 
SN CODE ( N h , )  COINTS COUNTS CPM CPY na:v\r:sEc 

Pg. 3 of 13 



Dates of Collection: 
Sample Size (ml) : 

Separation Date: 
Separation Time: 

First Count: 

Strontium-SO Analysis of West Jeff. Ground Water Wells - 1st Half 2003. 
Method: RL-TP-035 

511 4-511 9/03 
400.00 
6/20/03 
13:30 

Reviewed By: GRETCHEN FARNUWG 9r9F 
Date: ?N/os 

Page f of /3 



"'BBatrelle ??: Pufting Technology To Work 

Date: 6 -3-0 - cg Operator: c d / c H u /  RL NO.: IRp3- 9/9& T" A 3  -- q'9c 
System No.: 1 Background (cpm) Efficiency (percent) 

ALPHA/BETA COUNTER SAMPLE HOLDER GUIDE 



I
r
 

L
 



Strontium-90 Analysis of West Jeff. Ground Water Wells - 1st Half 2003. 
Dates of Collection: 5/14-5/19/03 Method: RL-TP-035 
Sample Size (ml) : 400.00 

Separation Date: 6/24/03 
Separation Time: 10:15 



. 

d#Batelle q 
Date: C -  I q - 6 3  f 7 - 2 - 0 3  Operator: Suq #I J‘Wi nc RL No.: 203- *f103‘’120’ 
System NO.: z / 3. Background (cpm) 4&=b/Wl’’3 Efficiency (percent) 9#&da3  

File Name: 

ALPHNBETA COUNTER SAMPLE HOLDER GUIDE 
. . . Puttlng Technology To Work 

Disk No: alfe / w o  PY: * 3 F . Q /  
03- 9 f 87 /03- SK3L. i) AT a:  



-1 8 
1 * . . Y  

1 . ?  1 

##$Baftelle RADIOANALYTICAL LABORATORY ANALYTICAL REQUEST 
. . . Punlq Technology To W& 

$1 Gross Alpha Beta Other (Specify Below) 

// N Gamma Spectrometry 
B Plutonium Isotope 
0 Americium Isotope 
@ Uranium Isotope 
0 Thorium Isotope 
a Strontium90 

1 

*Sample Disposition: 
M Return to Submitter 
0 Dispose (The Lab will not be responsible for dispsal of chemicals) 
0 Archive** _ .  

#PRIORITY (Manager's Approval) 

FOR LAB USE ONLY 

Received By: Eugene H. Sands E'..d1-14 - 

Completion Date: 3--f?-oV 'r-Jzd 
CHAIN-OF-CUSTODY RECORD 

The sample(s) named below have been evaluated to procedure TR-OP-001 for transportation in commerce over public roads. Check applicable box below. 
(7 The materials are regulated by DOT. Contact Site Shipping Officer. 
0 The materials are. exempted from regulation. Sign below and transport materials in accordance with procedure TR-OP-001. 
0 N/A -materials not going on public roadway. 

Evaluator's Signature Date 

Sample Submitted By: Relinquished: 

Received By: Relinquished: 

Received By: ReturnedlDisposedArchived: 

DDO-027, Rev. 15 10/0 1 (DT) 



3 JAN 30. 2004 
;NU? GROSS A i 8  COUNT S i  THE iNSOLUBLE RESIDUES OF WJ MONITORING WELLS 12ND HALF 2003i 

SAMPLE TIHE 
SN CODE IHIN,I 

00  1 1  UATlEW 
/ o C  12 YAT/EU 
/OCA 13 W A T l M  
/o 14 WATlEW 
/ 0 3  15 W A T l f l  
i f /  16 YATlEU 
rror~ 17 W A T l f l  
t(b-/ 18 YAT/EV 
(ly-2 19 WATlEU 
( / a  20 WATlEW 
19 21 WATlEM 
td-5- 22 WAT I EW 
/‘bo 23 WATlEW 
1 7 2  24 WATIEY 
2cb 25 WATlEU 
300 26 VAT/EY 
**ob 27 W A T l M  

- L 29 WATlEU 
-3 j 0  WATIEW 
. (c 31 WAT!EU 

60 I 32 WATlEW 
co3 33 W A T l M  
LO? 34 WAT/EW 
6u< 35 WAT/EW 
e& 36 VAT/EW 
BAS 37 WAT/EU 

--/ 28 YATlEW 

60.00 
60.00 
60,OO 
60.00 
60.00 
60.00 
60.00 
60,OO 
60.00 
60.00 
60.00 
60 * 00 
60.00 
60,OO 
60,OO 
60.00 
60.00 
60,OO 
60,OO 
60.00 
90 I30 
60.00 
60.00 
60.00 
60,OO 
60,OO 
60.00 

ALPHA 
COUNTS 

7 
5 
10 
22 
7 
33 
12 
I1  
19 
10 
6 
6 
18 
5 
8 
13 
27 
1 1  
17 
21 
9 
10 
24 
12 
13 
6 
9 

BETA 
COUNTS 

146 
204 
164 
202 
179 
189 
160 
195 
183 
196 
193 
193 
177 
159 
155 
196 
225 
178 
180 
190 
181 
183 
268 
193 
181 
117 
198 

ALPHA 
CPM 

0,11 
0.08 
0.16 
0.36 
0.11 
0.55 
0.20 
0.18 
0,31 
0.16 
0,lO 
0,lO 
0,30 
0.08 
0,13 
0.21 
0.45 
0.18 
0,28 
0.35 
0,15 
0.16 
0,40 
0.20 
0.21 
0.10 
0.15 

BETA CLOCK 
CPM HR:MN:SEC 

2.43 14:33:15 
3.40 15:33:36 
2.73 16:33:57 
3.36 17:34:19 
2.98 18:34:40 
3.15 19:35:01 
2.66 20:35:22 
3.25 21:35:43 
3,05 22:36:04 
3,26 23:36:25 
3.21 00:36:47 
3,21 01:37:07 
2.95 02:37:28 
2.65 03:37:49 
2.58 04:38:10 
3.26 05:38:31 
3.75 06:38:51 
2.96 07:39:12 
3-00 08:39:33 
3.16 09:39:55 
3.01 10:40:16 
3,05 11:40:37 
4.46 12:40:57 
3.21 13:41:18 
3.01 14:41:39 
2.95 15:42:00 
3.30 16:42:21 

P 

*A>i(049007I ,OAT 



SUN F i a  08. 20C4 
C%UP G GROSS A I B  COUNT OF THE SOLUB!E RESIDUES OF HON YELLS - 2H03 - 150 WIN COUNTS IlOOWL SAHFLESI 

SAMPLE T iWE ALPHA BETA 
SN CODE IWIN. I COUNTS COUNTS 

15 WATIEY 150,013 
16 YATlEW 150.00  
17 YAT/EV 150,OO 
1 8  WATlEY 150.00 
19 W A T l f l  150.00 
2 0  UATlEU 150.00 
2 1  WATlEU 150.00 
22 M T I E Y  150.00 
2 3  WATlEW 150,OO 
2 4  WATlEW 150.00 
25 YATlEU 150.00 
26 UAT/EW 150.00 

13 
30 
25 
63 
27 
33 
70 
43 
35 
29 
35 
36 

199 
250 
2 63 
397 
278 
240 
376 
353 
49 9 
348 
238 
480 

ALPHA 
CPH 

0,08 
0.20 
0.16 
0.42 
0.18 
0.22 
0 ,46  
0.28 
0,23 
0 ,19  
0.23 
0.24 

BETA CLOCK 
CPH HR:HN:SEC 

1.32 06:27:22 
1.66 08:57:44 
1.75 11:28:06 
2.64 13:58:28 
1.85 16:28:49 
1.60 18:59:11 
2 3 0  21:29:33 
2,35 23:59:55 
3.32 02:30:17 
2.32 05:00:38 
1.58 07:31 :01  
3,20 10:01:23 



-UE FEE li. 2004 
GROli? 0 GROSS A I 8  COUNT OF THE SOLUBLE RESIDUE OF HELL 116R AND 1 1 6 1  DUP RECOUNT (2H031 

SAMPLE TINE ALPHA BETA ALPHA BETA ALPHA ACTIVITY BETA ACTIVITY 
SN COOE ( M I N .  I COUNTS COUNTS CPM CPll dum i l - 2 5  dun +/-2s 

t/e'f 2 1  f f / Y A T  150,OO 10 22 7 0,26 1.51 1,46 0.46 3.34 0.57 
/I@&P~+/' 2 0  EW/VAT 155,OO 30 265 0.20 1.76 1.09 0.40 3.89 0.59 



S R I  FEB 06. 2004 
GROUP C GROSS Ala COUHT OF THE SOLLBLE RESIDUE OF HON WELL C-16 12H031 

SA PACT04 SAHPLE TIME ALPHA BETA ALPHA BETA CLOCK 
SN CODE (MIH, I COUNTS COUNTS CPM CPM HR:HN:SEC c. P 
18 WAT/EU 300,OO 28 452 O,O! 1.50 20:28:05 2 ,7  e 4.0 J- 



'Alpha k a n d  Aipha Matrix Spike (5063) are calculated using Am-241 Efficiency and Self Absorption Factor. 

Analyzed By: w* 
Date: t - , k - o  \t 

Reviewed By: 
Date: 



4 C L  ~ N b C L C J ~ L ~  f i 4 m o u  
4sBafielle 
Date: / 5 0  -Qg Operator: RL No.: A@ g$LV 7-2 vd 2 6 
SystemNo.: 2 Backeround (cDm) 
Disk No: 2 4& a: & , I %  2*97/ a: 2 3 - 3 0  py: qo,qq 

ALPHABETA COUNTER SAMPLE HOLDER GUIDE 
. . . Putting Tcchnology To Work 

Efficiency (percent) 

File Name: Rd w O 6  7 2 ,  a: - Br: - 



4JC'Lc /& R d buP SOL @FCoUNT 
aBaltelle 

Operator: &E L ~ J /  RLNo.: Aoq-YdfV Date:>- /7-  0 4 
SystemNo.: 2 Background (cpm) Efficiency (percent) 
DiskNo: d VG a: 0 I 0 9  py: /I o f  a: 2 3 . 3 0  py: 90, 99 
File Name: Q 4 - qb/L/A', bAr a: -- B Y  - 

ALPHA/BETA COUNTER SAMPLE HOLDER GUIDE 
. . . putting rcchnology To W 

DDO4 
1. 



W 

ALPHA/BETA COUNTER SAMPLE HOLDER GUIDE 
. . . puning Technology To Work 

RL No.: / b  4-902 7 
a: / 4 ,  c f  py: 3 k, IJ 7 

- 
~Balfelle 
Date: d- G -  O$f Operator: W L  - LCH 

Background (cpm) Efficiency (percent) - SystemNo.: / 
Disk No: 2 5!r a: 0 1 2 0  BY: I #  s A 
File Name: Q J -  f 0 2 7, OAT a: / BY: 



.. - . . . Putting Technology To Work 

Sample Preparation Record Sheet 
1 - 3 0  ~ 2 - - r - 0 #  

Preparation Date a 0 (/ Prepared By 

Tare Plus Sample Sample Weightl Sample Identification Tare Weight Volume Comments Weight 

1 I I I a 

DDO-02 1, Rev. 5 pg. 10- Of ---c 20 06/03(gf) 



QB~afnelle RADIOANALYTICAL LABORATORY ANALYTICAL REQUEST 
. . . Pqnh8 Rchnology To ~ b r L  

*Type of Ahalysis: ’ 
I 

O Americium Isotope 
IBI Uranium Isotope 
0 Thorium Isotope 
@I Strontium90 

*Sample Disposition: 
Return to Submitter 

FOR LAB USE ONLY Other (Specify Below) 

// Received By: Eugene H. Sands t3dl++-w 
/ 

CHAIN-OF-CUSTODY RECORD 

The sample(s) named below have been evaluated to procedure TR-OP-001 for transportation in commerce over public roads. Check applicable box below. 
0 The materials are regulated by DOT. Contact Site Shipping Officer. 
0 The materials are exempted from regulation. Sign below and bansport materials in accordance with procedure TR-OP-001. 
0 N/A - materials not going on public roadway. 

Relinquished: 

Evaluator’s Signature 

Sample Submitted By: 

Received By: Relinquished: 

Received By: 

# Requires Building Manager’s or Health Physics Supervisofs approval for priority samples only. Contact Laboratory Manager prior to submittinn. 
Mandatory entries for acceptance of samples. 

** Requires Laboratory Manager’s and Departmenthilding Manager’s approval. 

DDO-027, Rev. 15 

b 



. . ~  

. . . Putting Technology To Work 

File Name Time 
Sampled 

i Y 3 0  

l Y l 0  

Io00 

z3r 
113 0 

io30 

1 3 0 0  

1230 

1320 

13Y 0 

q 
20 

7 22 I 
23 I 

I I I 

Pg. c_ 3 o t L 3  
DDO-4 8 5 04/01 (DT) 



Combined Activity-MDA Report 
Sample ID : R04-9007 

- - - -  Non-Identified Nuclides - 

. Key - Line 
Activity K.L. 

Nuclide (uCi/ML) Ided 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

1.2103-09 
1.2113-09 
-3.1623-10 
-3.45231-10 
-3.7373-10 
-1.3803-10 
-4.0963-08 

-3.5823-09 
1.3113-08 + 

Act error 

1.1853-09 
3.1443-09 
1.2253-09 
1.1563-09 
2.7023-09 
1.9203-09 
3.7753-08 
1.3033-08 
3.1073-09 

Page : 2 
Acquisition date : 19-JAN-2004 13:45:21 

MDA 
(uCi/ML) 

1.8033-09 
5.2803-09 
1.8063-09 
1.9603-09 
4.3623-09 
3.1023-09 
3.9803-08 
3.0583-09 
5.0373-09 

MDA error 

0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  

Act/MDT 

0.671 
0.225 
-0.175 
-0.176 
-0.086 
-0.044 
-1.029 
4.288 
-0.711 



Combined Activity-MDA Report 
Sample ID : R04-9008 

- - - -  Non-Identified Nuclides - - - -  

Page : 2 
Acquisition date : 19-JAN-2004 13:47:04 

Key-Line 
Activity K . L .  Act error MDA 

Nuclide (uCi/ML) Ided (uCi /ML ) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

3.3153-10 
1.4073-09 

-3.0823-11 
-7.5923-10 
-4.6463-10 
4.9673-10 
1.4593-08 

-4.4263-09 
-3.1683-09 

1.1763-09 
2,9533-09 
1.1543-09 
1.llOE-09 
2.4153-09 
1.6953-09 
3.8533-08 
9.4043-09 
2.7313-09 

1.8943-09 
4.9933-09 
1.7223-09 
1.8453-09 
3.9533-09 
2.808E-09 
3.9913-08 
2.9513-09 
4,5083-09 

MDA error 

0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  

Act / MDF 

0.175 
0.282 

-0.412 
-0.118 
0,177 
0.366 
-1 . s o 0  
-0.703 

- 0 . 0 1 8  



Combined Activity-MDA Report 
Sample ID : R04-9009 

- - - -  Non-Identified Nuclides - - - -  

Page : 2 
Acquisition da te  : 19-JAN-2004 13:51:48 

Key-Line 
Activity K.L. Act error MDA 

Nuclide (uCi/ML) Ided (uCi /ML) 

C O - 6 0  
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

1.698E-11 
1.121E-09 

-3.303E-09 
3.8993-10 
5.4343-10 
-1.281E-10 
2.488E-08 
5.7033-09 
-3.535E-10 

9.2613-10 
2.3413-09 
9.9463-10 
1.3773-09 
2.254E-09 
1.5913-09 
3.0523-08 
9.008E-09 
2.6673-09 

1.5833-09 
3.9793-09 
1.5333-09 
1.6603-09 
3.6883-09 
2.5833-09 
3.4663-08 
2.551E-09 
4.101E-09 

MDA error Act/MDI 

0.01: 
0.28; 

-2.154 
0.23: 
0.14; 
-0.05c 

0.71E 
2.23E 
-0.08E 



Combined Activity-MDA Report 
Sample ID : R04-9010 

- - - -  Non-Identified Nuclides - - - -  

Page : 2 
Acquisition date : 20-JAN-2004 14:41:52 

Key- Line 
Activity K.L. Act error MDA 

Nuclide (uCi/ML) Ided (uC i /ML ) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

1.5603-09 
-8.2713-11 
-9.4383-10 
-1.4883-10 
7.7753-10 
-1.3533-09 
-1.0393-08 
-4.3033-09 
-5.7133-09 

1.1883-09 
3.0183-09 
1.1833-09 
1.1783-09 
2.6753-09 
1.8963-0.9 
3.7513-08 
9.6623-09 
3.0673-09 

1.9383-09 
4.9993-09 
1.6903-09 
2.012E-09 
4.3623-09 
3.017E-09 

3.0273-09 
4.8933-09 

3.8873-08 

MDA error 

O . O O O E + O O  
0.000E+00 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 .0003+00  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  

Act /MDi 

0 . 8 0 :  
-0.01: 
- 0 . 5 5 E  
- 0 . 0 7 4  
0.17E 

- 0 . 4 4 E  
-0.26; 
-1.421 
-1.16e 



Combined Activity-MDA Report 
Sample ID : R04-9011 

_ _ _ -  Non-Identified Nuclides - - - -  

Page : 2 
Acquisition date : 20-JAN-2004 14:43:32 

Key-Line 
Activity K.L. Act error MDA 

Nuclide (uCi/ML) Ided (uCi /ML) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

7.030E-11 
1.3503-09 
-9.2703-10 
8.719E-10 
-5.031E-10 
4.5263-10 
8.033E-09 
-2.2873-09 
-5.959E-09 

8.621E-10 
2.2803-09 
9.8273-10 
9.008E-10 
2.4143-09 
1.6983-09 
3.2763-08 
9.5733-09 
4.114E-09 

1.4743-09 
4.006E-09 
1.3783-09 
1.5743-09 
3.8593-09 
2.7403-09 
3.3683-08 
2.6383-09 
4.2483-09 

MDA error A c t / M D i  

0.04t 
0.33' 
-0.67: 
0.554 
-0.13( 
0.165 
0.23E 
-0.867 
-1.403 

Pg. 13. of (13 



Combined Activity-MDA Report 
Sample I D  : R04-9012 

Page : 2 
Acquisition date : 20-JAN-2004 14:44:50 

_ _ - -  Identified Nuclides - - - -  

Act ivi t y Act error MDA MDA error Act /MDJ 
Nuclide (uCi /ML) (uCi /ML) 

CS-137 3.1423-09 1.9733-09 1.5803-09 0 . 0 0 0 3 + 0 0  1.985 

_ _ - -  Non-Identified Nuclides - - - -  

Key-Line 
Activity K.L. Act error MDA MDA error Act /MDP 

Nuclide (uCi/ML) Ided (uCi/ML) 

CO-60 
SB-125 
CS-134 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

-3.2163-10 
2.2673-10 
6.7313-10 

-8.6353-11 
-9.3373-10 
4.0243-08 + 
2.6253-09 
-2.472E-10 

9.4473-10 
2.4433-09 
1.0273-09 
2.2583-09 
1.6083-09 
4.0263-08 
9.0693-09 
2.7973-09 

1.5873-09 
4.1013-09 
1.5403-09 
3.6733-09 
2.5833-09 
3.4533-08 
2.600E-09 
4.303E-09 

0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

-0.203 
0.055 
0.437 

-0.024 
-0.362 
1.165 
1.009 

-0.057 



Combined Activity-MDA Report 
Sample ID : R04-9012A 

Page : 2 
Acquisition date : 27-JAN-2004 13:19:00 

- - - -  Non-Identified Nuclides - - - -  

Key- Line 
Activity K . L .  Act error MDA MDA error Act/MD, 

Nuclide (uCi/ML) Ided (uCi /ML) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

3.6673-10 
-4.6773-10 
-3.6733-09 
2.309E-10 
2.031E-09 
-3.3583-09 
-2.1683-08 
5.3223-09 
-9.9723-09 

1.1623-09 
3.1843-09 
1.1583-09 
1.2333-09 
2.6913-09 
1.9463-09 
3.7773-08 
1.0253-08 
3.1443-09 

2.0623-09 
5.2433-09 
1.7543-09 
2.1293-09 
4.4343-09 
3.0223-09 
3.9333-08 
3.0213-09 
4.8723-09 

0.17; 
- 0 . 0 8 !  
-2.091 

0 . 1 0 1  
0 . 4 5 t  
-1.111 
-0.551 
1.762 
-2.047 



Combined Activity-MDA Report 
Sample ID : R04-9013 

- - - -  Non-Identified Nuclides - - - -  

Page : 2 
Acquisition date : 21-JAN-2004 13:39:09 

Key - L i ne 
Activity K.L. Act error MDA 

Nuclide (uCi/ML) Ided ( uC i /ML ) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

-9.4433-11 
-1.5913-09 
-6.7953-10 
1.1793-10 

-6.8433-10 
-3.5573-10 
-1.6823-08 
-1.9873-09 
-8.8723-09 

1.1243-09 
2.9653-09 
1.2073-09 
1.172E-09 
2.7093-09 
1.9013-09 
3.7553-08 
1.021E-08 
3.0553-09 

1.9483-09 
4.8133-09 
1.7493-09 
2.0213-09 
4.3613-09 
3.0633-09 
3.9143-08 
3.012E-09 
4.7573-09 

MDA er ror  

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O . O O O E + O O  
0 . 0 0 0 3 + 0 0  

Act/MD. 

-0.041 
-0.33: 
-0.38! 
0.051 

-0.15' 
-0.11t 
-0.43( 
- 0 . 6 6 (  
-1.86: 



Combined Activity-MDA Report 
Sample ID : R04-9014 

- - - -  Non-Identified Nuclides - - - -  

Page : 2 
Acquisition date : 21-JAN-2004 13:45:31 

Key-Line 
Activity K.L. Act error MDA 

Nuclide (uCi/ML) Ided (uCi /ML) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

-1.4213-10 
6.9263-10 
-1.030E-09 
-7.1353-10 
-1.9923-10 
5.3953-10 
-1.7853-08 
-2.7693-09 
-1.8823-08 

8.9453-10 
2.3763-09 
9.8063-10 
9.2393-10 
2.4293-09 
1.7153-09 
3.3303-08 
9.6083-09 
4.2143-09 

1.5083-09 
4.1343-09 
1.3683-09 
1.5153-09 
3.8933-09 
2.7693-09 
3.3793-08 
2.6633-09 
4.597E-09 

MDA error 

0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  

Act/MDF 

-0.094 
0.168 
-0.753 
-0.471 
-0.051 
0.195 
-0.528 
-1.040 
-4.094 



Combined Activity-MDA Report 
Sample ID : R04-9015 

_ _ - -  Non-Identified Nuclides - - - -  

Page : 2 
Acquisition date : 21-JAN-2004 13:47:08 

Key- Line 
Activity K.L. Act error MDA 

Nuclide (uCi/ML) Ided (uCi /ML 1 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

1.3393-09 
1.1383-10 
-5.7403-09 
1.041E-10 
1.0343-09 
-8.4873-10 
1.7973-08 
3.5093-09 
-2.3323-09 

1.1673-09 
2.9853-09 
1.5383-09 
1.1593-09 
2.3523-09 
1.6703-09 
3.9303-08 
8.9023-09 
2.8803-09 

2.0663-09 
4.9613-09 
1.8723-09 
1.9913-09 
3.9163-09 
2.7103-09 
3.901E-08 
2.9503-09 
4.5623-09 

MDA error Act/MDA 

0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  

0.648 
0.023 

0.052 
0.264 

0.461 
1.189 
-0,511 

-3.067 

-0.313 



Combined Activity-MDA Report 
Sample ID : R04-9016 

- _ - -  Non-Identified Nuclides - - - -  

Page : 2 
Acquisition date : 22-JAN-2004 10:37:03 

Key-Line 
Activity K.L. Act error MDA 

Nuclide (uCi/ML) Ided (uCi /ML) 

C O - 6 0  
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

-3.180E-10 
5.809E-10 
1.4973-10 

-7.3393-10 
-2.2073-09 
1.4053-09 

-2.2223-08 
7.0323-10 
-1.0413-08 

1.181E-09 
3.151E-09 
1.2603-09 
1.2493-09 
2.7973-09 
1.9413-09 
3.8213-08 
9.9153-09 
3.2073-09 

2.018E-09 
5.2533-09 
1.8953-09 
2.090E-09 
4.4453-09 
3.1923-09 
3.9793-08 
3.1803-09 
4.9663-09 

MDA error 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  

Act /MDl 

- 0 . 1 5 €  
0.111 
0 . 0 7 5  
-0.351 
-0.496 
0.44C 

-0 .55E 
0.221 
-2.09E 



Combined Activity-MDA Report 
Sample ID : R04-9017 

_ _ - -  Non-Identified Nuclides - - - -  

Page : 2 
Acquisition date : 22-JAN-2004 10:38:53 

Key-Line 
Activity K.L. Act error  MDA 

Nuclide (uCi/ML) Ided (uCi /ML) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

5.177E-11 
-2.7223-10 
-6.0023-10 
-7.1673-10 
2.7073-09 
-4.9643-10 
-1.8283-08 
-1.5303-09 
-1.7373-08 

9.0263-10 
2.3163-09 
1.0743-09 
9.040E-10 
2.3573-09 
1.6903-09 
3.3123-08 
9.5173-09 
4.121E-09 

1.4673-09 
3.9863-09 
1.442E-09 
1.481E-09 
3.8753-09 
2.6963-09 
3.4223-08 
2.6703-09 
4.411E-09 

MDA error Act /MDZ 

0.03E 
- 0 . 0 6 €  
-0.416 
-0.484 
0.695 
-0.184 
-0.534 
-0.573 
-3.938 



Combined Activity-MDA Report 
Sample ID : R04-9018 

- - - -  Non-Identified Nuclides - - - -  

Page : 2 
Acquisition date : 22-JAN-2004 10:40:33 

Key-Line 
Activity K.L. Act error MDA 

Nuclide (uCi/ML) Ided (uCi/ML) 

C O - 6 0  
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

-4.30SE-10 
2.618E-09 
4.620E-10 
1.19SE-10 
1.1423-09 
1.9293-09 
9.0073-09 
-6.2413-10 
-2.2433-09 

1.113E-09 
2.9503-09 
1.1953-09 
1.2043-09 
2.4633-09 
1.7173-09 
3.8063-08 
8.9363-09 
2.7253-09 

1.871E-09 
5.0633-09 
1.8213-09 
2.0663-09 
4.0973-09 
2.9033-09 
3.9903-08 
2.9923-09 
4.5343-09 

MDA error 

O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  

Act/MDI! 

-0.230 
0.517 
0.254 
0.058 
0.279 
0.664 
0.226 
-0.209 
-0.495 



Combined Activity-MDA Report 
Sample ID : R04-9019 

- - - -  Non-Identified Nuclides - - - -  

Page : 2 
Acquisition date : 22-JAN-2004 10:42:10 

Key-Line 
Activity K . L .  Act error MDA 

Nuclide (uCi/ML) Ided (uCi /ML) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

-8.8223-10 
3.8573-10 
-1.3143-10 
3.7013-11 
1.1493-09 
-2.2023-10 
5.4633-08 + 
2.7853-09 
3.8053-10 

9.2743-10 
2.3603-09 
1.0403-09 
1.3673-09 
2.2813-09 
1.6143-09 
3.4943-08 
8.9563-09 
2.6533-09 

1.5123-09 
3.9743-09 
1.5093-09 
1.6183-09 
3.7523-09 
2.6163-09 
3.5213-08 
2.6163-09 
4.1113-09 

MDA error 

0.0003+00 
0.0003+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  

Act/MDA 

-0.584 
0.097 
-0.087 
0.023 
0.306 

1.552 
1.065 
0.093 

-0.084 



Combined Activity-MDA Report 
Sample ID : R04-9020 

_ _ - -  Non-Identified Nuclides - - - -  

Page : 2 
Acquisition date : 23-JAN-2004 10:14:25 

Key-Line 
Activity K.L. Act error MDA 

Nuclide ( u C i / M L )  Ided (uCi /ML) 

CO-60 4.9143-10 1.1723-09 2.0453-09 
SB-125 3.061E-10 3.0283-09 5.0403-09 
CS-134 -2.9043-10 1.2483-09 1.8433-09 
CS-137 -7.9573-10 1.1933-09 1.9903-09 
EU-152 1 . 0 6 6 3 - 0 9  2.7013-09 4.4143-09 
EU-154 -8.5573-10 1.9213-09 3.0763-09 
TH-234 -3.3983-08 3.8033-08 3.9273-08 
U-235 1.0243-09 1.0363-08 3.1153-09 
AM-241 -4.6293-09 3.0933-09 4.9753-09 

MDA error 

0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0 .0003+00  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  

Act /MDA 

0.240 
0.061 
-0.158 
-0.400 
0.241 
-0.278 
-0.865 
0.329 
-0.930 



Combined Activity-MDA Report 
Sample ID : R04-9021 

- - - -  Non-Identified Nuclides - - - -  

Nuclide 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

Key-Line 
Activity K.L. Act error 
(uCi/ML) Ided 

9.0693-10 
-1.3473-09 
-6.4293-10 
-2.9453-10 
4.8293-10 
-5.812E-10 
-1.8203-08 
-8.7043-09 
-6.9653-09 

8.7523-10 
2.3553-09 
1.004E-09 
9.211E-10 
2.3603-09 
1.6813-09 
3.2853-08 
9.0583-09 
4 -2873-09 

Page : 2 
Acquisition date : 23-JAN-2004 10:16:07 

MDA 
( u C i  /ML) 

1.5233-09 
4.0013-09 
1.4293-09 
1.5363-09 
3.8073-09 
2.6793-09 
3.3853-08 
2.6133-09 
4.5623-09 

MDA error 

O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O . O O O E + O O  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 

Act/MDl 

0 . 5 9 5  
-0.33; 
- 0 . 4 5 c  
-0.192 
0.127 
-0.217 
-0.538 
-3.331 
-1.527 



Combined Activity-MDA Report 
Sample ID : R04-9022 

- - - -  Non-Identified Nuclides - - - -  

Page : 2 
Acquisition date : 23-JAN-2004 10:17:39 

Key - L i ne 
Activity K.L. Act error  MDA 

Nuclide (uCi/ML) Ided (uCi /ML) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

-1.106E-10 
5.146E-10 
-5.2273-10 
2.5083-10 
2.2453-09 
8.1913-10 
9.8153-09 
-8.1763-09 
-1.6643-09 

1.1873-09 
2.9653-09 
1.3153-09 
1.1753-09 
2.3913-09 
1.6693-09 
3.8213-08 
8.9233-09 
2.7503-09 

1.9973-09 
4.9573-09 
1.9173-09 
2.0283-09 
4.0293-09 
2.7803-09 
3.8933-08 
2.9303-09 
4,5983-09 

MDA error Act/MDA 

0.000E+00 -0.055 
0 .0003+00  0.104 
0 . 0 0 0 3 + 0 0  -0.273 
O.OOOE+OO 0.124 
0 . 0 0 0 3 + 0 0  0.557 
0 .0003+00  0.295 
O.OOOE+OO 0.252 
O.OOOE+OO -2.790 
O.OOOE+OO -0.362 



Combined Activity-MDA Report 
Sample ID : R04-9023 

- - - -  Non-Identified Nuclides - - - -  

Page : 2 
Acquisition date : 23-JAN-2004 10:18:57 

Key-Line 
Activity K.L. Act error MDA 

Nuclide (uCi/ML) Ided (uCi/ML) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

5.6993-10 
-1.3733-09 
-5.1343-10 
1.2383-09 
1.0993-09 
-1.9943-10 
4.2833-09 
-3.5403-09 
-3.8443-09 

9.6273-10 
2.5083-09 
1.120E-09 
1.3993-09 
2.2743-09 
1.6113-09 
3.1813-08 
8.5993-09 
2.5983-09 

1.5673-09 
4.1313-09 
1.5213-09 
1.754E-09 
3.7403-09 
2.6133-09 
3.4553-08 
2.5963-09 
4.3263-09 

MDA error Act /MDA 

0.364 
-0.332 
-0.338 
0.706 
0.294 

0.124 

-0.888 

-0.076 

-1.364 



Combined Activity-MDA Report 
Sample ID : R04-9024 

- _ - -  Non-Identified Nuclides - - - -  

Page : 2 
Acquisition date : 26-JAN-2004 11:13:16 

Key-Line 
Activity K.L. Act error MDA 

Nuclide (uCi/ML) Ided (uCi/ML) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

-3.9253-10 
1.2653-09 
3.6473-10 
-1.0533-09 
-5.9443-10 
-2.4823-10 
-1.4583-08 
-3.0103-10 
-6.8183-09 

1.2773-09 
3.3403-09 
1.3383-09 
1.2623-09 
2.8763-09 
2.0113-09 
3.9343-08 
1.0283-08 
3.3983-09 

2.1723-09 
5.5963-09 
2.0243-09 
2.0893-09 
4.6323-09 
3.2443-09 
4.050E-08 
3.2203-09 
5.4173-09 

MDA er ror  

O.OOOE+OO 
O.OOOE+OO 
0. OOOEtOO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
0 . 0 0 0 3 + 0 0  
0.000E+00 
O.OOOE+OO 

Act /MDA 

-0.181 
0.226 
0.180 
-0.504 
-0,128 
-0.077 
-0.360 
- 0 . 0 9 3  
-1.259 



Combined Activity-MDA Report 
Sample ID : R04-9025 

- - - -  Non-Identified Nuclides - - - -  

Key-Line 

Nuclide 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

Activity K.L. Act error 
(uCi/ML) Ided 

9.8033-10 
3.1993-10 
-5.415E-10 
-2.6503-10 
-7.7203-10 
1.6763-10 

-6.411E-09 
5.0213-09 
-1.8423-08 

9.5173-10 
2.5373-09 
1.0583-09 
9.4443-10 
2.5263-09 
1.7753-09 
3.3913-08 
9.631E-09 
4.2583-09 

Page : 2 
Acquisition date : 26-JAN-2004 11:14:47 

MDA 
(uCi /ML) 

1.6203-09 
4.3883-09 
1.5153-09 
1.5773-09 
4.0293-09 
2.8523-09 
3.4273-08 
2.7143-09 
4.7163-09 

MDA error 

0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 
O.OOOE+OO 
0 .0003+00  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
0 . 0 0 0 3 + 0 0  
O.OOOE+OO 

Act/MDA 

0.605 
0.073 

-0.357 
-0.168 
-0.192 
0.059 
-0.187 
1.850 
-3.907 



Combined Activity-MDA Report 
Sample ID : R04-9026 

- - - -  Non-Identified Nuclides - - - -  

Page : 2 
Acquisition date : 26-JAN-2004 11:16:33 

Key-Line 
Activity K.L. Act error MDA 

Nuclide (uCi/ML) Ided (uCi/ML) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

-3.6913-10 
-4.1853-10 
-7.0303-10 
-8.3333-10 
5.6403-10 
1.1813-10 
7.0203-08 + 
4 -6773-09 
2.7753-09 

1.1873-09 
3.106E-09 
1.3143-09 
1.2393-09 
2.5523-09 
1.7793-09 
5.2013-08 
9.6623-09 
2.9843-09 

2.0033-09 
5.1243-09 
1.901E-09 
2.0593-09 
4.2163-09 
2.9283-09 
4.0373-08 
3.0143-09 
4.6683-09 

MDA error Act/MDA 

-0.184 
-0.082 
-0.370 
-0.405 
0.134 
0.040 
1.739 
1.552 
0.594 



Combined Activity-MDA Report 
Sample ID : R04-9027 

- - - -  Non-Identified Nuclides - - - -  

Key-Line 
Activity K.L. Act error 

Nuclide (uCi/ML) Ided 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

-6.9823-10 
3.9653-11 
9.9093-10 
-1.3323-09 
-2.1923-10 
-1.3813-09 
6.8053-08 + 
1.7803-09 
-6.3773-10 

1.0523-09 
2.7383-09 
1.1353-09 
1.4583-09 
2.5083-09 
1.7973-09 
3.7823-08 
9.2663-09 
3.130E-09 

Page : 2 
Acquisition date : 26-JAN-2004 11:18:43 

MDA 
(uCi /ML) 

1.7393-09 
4.5753-09 
1.7083-09 
1.7563-09 
4.0693-09 
2.874E-09 
3.5853-08 
2.7823-09 
4.7943-09 

MDA error Act/MDA 

-0.401 
0.009 
0.580 
-0.759 
-0.054 
-0.480 
1.898 
0.640 
-0.133 

Pg. 43 c- e' q.7 



4# Baftelle RADIOANALYTICAL LABORATORY ANALYTICAL REQUEST 
. . . Punin8 Tuhnoloey To W 

$I Gross Alpha Beta Other (Specify Below) 
IXI Gamma Spectrometry 

0 Americium Isotope 
D UraniumIsotope 
0 ThoriumIsotope 
a Strontium90 

w PlutoaiumIsotope ' 

*Sample Disposition: 
Retum to Submitter 

0 Dispose (?he Lab will not be responsible for clispod ofdlanids) 
CI kchive** 

#PRIORITY (Manager's Approval) 

FOR LAB USE ONLY 

Received By: Eugene H. Sands Z ' ~ ! ~ + + W  

CHAIN-OF-CUSTODY RECORD 

The sample(s) named below have been evaluated to proccdurr TR-OP-001 for transportation in c o m e  over public roads. Check applicable box below. 
0 The materials arc regulated by DOT. Contact Site Shipping Oficer. 
0 The materials arc exempted from regulation. Sign below and transport materials in accordance with procedure TR-OP-001. 
0 N/A - materials not going on public roadway. 

Evaluator's Signature Date 

Sample Submitted By: Relinquished 

Received By: .// Relinquished -J/ 
Received By: R e t u m e d / D i s p o s e d d  

# Requires Building Managefs or Health Physics Supervisor's approval for priority samples only. Contact Laboratory Manam prior to submitting, 
Mandab enbiw for acceptance of samples. ** Rcquim%boratory Manager's urd Department/Building Manager's approval. 1 .  

DDO-027, Rev. 15 

b 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
3-MAR-2004 09:21:08 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 02MAR04$R04-9007 PU236.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 02MAR04 SAMPLE ID: R04 - 9007 
SAMPLE DATE: 26-FEB-2004 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 00 * DETECTOR NUMBER: 015 

ELAPSED LIVE TIME: 60000. * RECOVERY: 
ACQ DATE: 

PU236-APR03 * TRACER FWHM (kev) : 44.20 
LAMBDA VALUE: 200. ROI TYPE: MANUAL 
TRACER ID: 

TRACER DPM AT SAMPLE DATE: 3.960 * CONFIDENCE FACTOR: 4.65 
WATER * LLD CONSTANT: 2.71 SAMPLE MATRIX: 

* 
* 

AVERAGE EFFICIENCY: 17.41% 
51.54% 

* 2-MAR-2004 13:43 

* 

EFF CAL DATE: 1-MAR-2004 09:14 * ENERGY CAL DATE: 1-MAR-2004 09:14 
BKG FILENAME: - 
*********************************************************~********************i  

BKG ELAPSED TIME: 60000. B 015-27FEB04 * 
* 

NUCLIDE ACTIVITY SUMMARY 
NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 

AREA uCi/ ml 2-SIGMA uci/ ml 

PU236 5755.0 354.00 0.00 100.0 4.4603-09 6.7683-10 3.401E-11 

~u-238 5437.1 0.00 2.00 99.9 O.OOOE+OO 0.000E+00 . l.366E-18 

PU-239 5147.7 0.00 1.00 99,9 O.OOOE+OO O.OOOE+OO 9 .245E-11 

Tom Beddick 3n 7 -  7 - d  
I Dace Analyst 

'3- I2-0(/ 
Reviewer Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
4-MAR-2004 09:37:24 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 03MAR04$R04-9009 PU236.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SAMPLE ID: R04 - 900 9 BATCH ID: 03MAR04 * 
SAMPLE DATE: 26-FEB-2004 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL lOOR * DETECTOR NUMBER: 001 

AVERAGE EFFICIENCY: 21.36% ACQ DATE: 3-MAR-2004 11:20 * 
ELAPSED LIVE TIME: 60005. * RECOVERY: 57.72% 
TRACER ID: PU236-APR03 * TRACER FWHM (kev) : 44.38 
LAMBDA VALUE: 200. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 3.960 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 27-FEB-2004 09:17 * EFF CAL DATE: 27-FEB-2004 09:17 
BKG FILENAME: B - 001 - 1MAR04 * BKG ELAPSED TIME: 60004. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 

* 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACT I VI TY TPU/ERROR MDC 
AREA uci/ ml 2-SIGMA uci/ ml 

PU236 5755.0 486.00 7.00 100.0 4.4603-09 6.4703-10 1.371E-10 

PIT-238 5487.1. 7.00 8.00 95.9 ' 6.401E-11 8.8273-11 1.450E-10 . 

P'J-233 5147.7 2.00 1.00 99.9 1.8293-11 3.6683-11 6.730E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3 +of 
Date 

Tom Beddick '23 
Analyst 

3 -  1 . 2 -  o q  
Date 

-jzJtJ&.&/h- 
Reviewer 

Procedure number RL-CP-012 



* * * * *  * * * * * * * * *  

BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
4-MAR-2004 09:38:58 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * *  ***  * *  * * * * * * * * * * i  

Spectral File: ND AMs ARCHIVE S:S-03MAR04$R04-9011_PU236.CNF 
*****************F***T,+*+*k*T******F************************************************~ 

BATCH ID: 03MAR04 SAMPLE ID: R04 - 90 11 
SAMPLE DATE: 26-FEB-2004 0 0 :  00 * ALIQUOT: 4.000E+02 ml 
SAMPLE TITLE: WELL 103 * DETECTOR NUMBER : 003 
ACQ DATE: 3-MAR-2004 11:21 * AVERAGE EFFICIENCY: 22.66% 
ELAPSED LIVE TIME: 60003. * RECOVERY: 68.05% 

* 
* 

TRACER ID: 'PU236-APR03 * TRACER FWHM (kev) : 0.00 
LAMBDA VALUE: 200. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 3.960 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 27-FEB-2004 09~17 * EFF CAL DATE: 27-FEB-2004 09:17 
BKG FILENAME: B - 003-1MARO4 * BKG ELAPSED TIME: 60002 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uci / ml 2-SIGMA uCi/ ml 

PU236 5755.0 608.00 9.00 100.0 4.460E-09 6.063E-10 1.216E-10 

R'J-238 S487.L -2.00 10.00 99.9 -1.4623-11 6.2063-11 a--3%2733--10 

PU-239 5 1 4 7 . 7  -1.00 1.00 93.9 -7.3093-12 1.4653-11 -5-dZ9E-11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*** Tracer FWHM e 10.0 Kev *** 

Tom Beddick 
Analyst 

W A  
Reviewer 

3 -y.-oq 
Date 

-3-rz-oq 
Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
3-MAR-2004 09:11:05 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 02MAR04$R04-9013 PU236.CNF 
*****************~***~*******~***+**************************** i  

BATCH ID: 02MAR04 * SAMPLE ID: R04-9013 
SAMPLE DATE: 26-FEB-2004 00: 00 * ALIQUOT: 4.000E+02 ml 
SAMPLE TITLE: WELL 111 * DETECTOR NUMBER: 002 

AVERAGE EFFICIENCY: 21.08% ACQ DATE: 2-MAR-2004 13 : 32 * 
ELAPSED LIVE TIME: 60003. * RECOVERY : 49.68% 

PU236-APR03 * TRACER FWHM (kev) : 69.68 
LAMBDA VALUE: 200. * ROI TYPE: MANUAL 
TRACER ID: 

TRACER DPM AT SAMPLE DATE: 3.960 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 

ENERGY CAL DATE: 27-FEB-2004 09:17 * EFF CAL DATE: 27-FEB-2004 09:17 
60001. B 002 1MAR04 * BKG ELAPSED TIME: - * BKG FILENAME: - 

******************************************************************************i  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uci/ ml 2-SIGMA uCi/ ml 

4.4603-09 6.7383-10 2.024E-10 PU236 5 7 5 5 . 0  413.00 12.00 100.0 

PU-238 5487.1 .-2.00 24.00 95’.9 . -2.1543-11 1.461E-10 _. 2.7443~10- 

PU-239 -5147.7 2.00 4.00 99.9 2.153E-11 6.818E-11=-. 1.2933-10 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * i  

3-5-09 
Date 

Tom Beddick -I% 
Analyst 

3- 12-ov  
Date 

-w-J.uk. 
Reviewer 

Procedure number RL-CP-012 

. 

http://w-J.uk


BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
3-MAR-2004 09:13:15 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 02MAR04$R04-9015 PU236.CNF 
*****************7***;F*******;F****************~***************************~ 

SAMPLE ID: R04-9015 BATCH ID: 02IWR04 * 
SAMPLE DATE: 26-FEB-2004 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 118 * DETECTOR NUMBER: 004 
ACQ DATE: 2-MAR-2004 13:33 * AVERAGE EFFICIENCY: 22.81% 
ELAPSED LIVE TIME: 60004. * RECOVERY: 67.47% 

LAMBDA VALUE: 200. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 3.960 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 27-FEB-2004 09:17 * EFF CAL DATE: 27-FEB-2004 09:17 
BKG FILENAME: B - 004-1MARO4 * BKG ELAPSED TIME: 60003. 

* 

TRACER ID: PU236-APR03 * TRACER FWHM (kev) : 0.00 

* 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN 
AREA 

PU236 5755.0 607.00 3.00 100.0 

PU-238 5487.1 8.00  6.00 99.9 

. PU-239%-- 5147.7 0 . 0 0  0 . 3 0  99.9 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
***  Tracer FWHM e 10.0 Kev *** 

* *  

ACTIVITY 
uCi/ ml 

4.4603-09 

5.861E-11 

O.OOOE+OO 

**********  

? -7-0(4  
Date 

Tom Beddick $ 
Analyst 

3- \z-oq 
Reviewer Date 

TPU/ERROR MDC 
2-SIGMA uCi/ ml 

7.8773-11 6.126E-10 

6.608E-11 . --'1->033E210 ' 

O.OOOE+QO l..*9853-11 
* * * * * * * * * * * * * * * * * * * * * * * * * * 9  

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
3-MAR-2004 09:16:35 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 02MAR04$R04-9017D PU236.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

02MAR04 * SAMPLE ID: R04 - 9017D 
SAMPLE DATE: 26-FEB-2004 0O:OO * ALIQUOT : 4.000E+02 ml BATCH ID: 

WELL 155 DUP * DETECTOR NUMBER: 008 SAMPLE TITLE: 

ELAPSED LIVE TIME: 60000. * RECOVERY: 
ACQ DATE: 

TRACER ID: PU236-APR03 * TRACER FWHM (kev) : 69.61 
ROI TYPE: MANUAL 

* CONFIDENCE FACTOR: 4.65 LAMBDA VALUE: 
TRACER DPM AT SAMPLE DATE: 3.960 SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 25-FEB-2004 11:21 BKG FILENAME: - - BKG ELAPSED TIME: 60000. B 008 27FEB04 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

* 

AVERAGE EFFICIENCY: 17.81% 
67.46% 

* 2-MAR-2004 13 :36 

200. * 

EFF CAL DATE: 25-FEB-2004 11:21 * 
* 
* 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

PU236 5755.0 474.00 2.00 100.0 4.4603-09 6.4233-10 8.7023-11 

PU-238 5487.1 7.00 3.00 99,9 G. 5673-11 6.8383-11 f..Ol.OE:10- ~ 

PU-239 5147.7 2.00 0.00 99.9 1.8763-11 2.668E-11- - 2 s542E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

7 - p J y  

3- I2 - o q  

Date 
Tom Beddick % 

Analyst 

Rev1 m-&A ewer Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
4-MAR-2004 09:41:25 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 03MAR04$R04-9019 PU236.CNF 
* * * * * * * * * * * * * * * * *T* * *T* * * * * * * * *~* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

BATCH ID: 03MAR04 * SAMPLE ID: R04 - 90 19 
SAMPLE DATE: 25-FEB-2004 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 172 * DETECTOR NUMBER: 007 
ACQ DATE: 3-MAR-2004 11~25 * 
ELAPSED LIVE TIME: 60000. * 
TRACER ID: PU236-APR03 * TRACER FWHM (kev)  : 66.81 
LAMBDA VALUE: 200. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 3.963 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 25-FEB-2004 11:21 * EFF CAL DATE: 25-FEB-2004 11:21 
BKG FILENAME: B-007-27FEB04 * BKG ELAPSED TIME: 60000. 

* 

AVERAGE EFFICIENCY: l a .  19% 
RECOVERY: 72.10% 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

PU236 5755.0 517.00 1.00 100.0 4.4633-09 6.230E-10 6.3203-11 

PLJ-238 5487.1 3.00 2.00 99.9 2.5793-13. 4.5643-11 :-. T:.TSTB;2E-11 

PU-239 5147.7 -1.OC 2.00 99.9 -8.5953-12 2.98OE-11 .. 7 :982E-I1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Be &ji&* 
Analyst 

3 - 1 2 - 0 4  
Reviewer Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
4-MAR-2004 09:48:23 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 03MAR04$R04-9021 PU236.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 03MAR04 * 
SAMPLE DATE: 25-FEB-2004 0O:OO * ALIQUOT : 4.000E+02 ml 

* DETECTOR NUMBER: 008 
* AVERAGE EFFICIENCY: 17.81% 

SAMPLE TITLE: WELL 300 
ACQ DATE: 3-MAR-2004 11:26 
ELAPSED LIVE TIME: 60000. * RECOVERY: 72.77% 

0 . 0 0  TRACER ID: PU23 6 -APR03 * TRACER FWHM (kev) : 
LAMBDA VALUE: 200. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 3.963 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 25-FEB-2004 11:21 * EFF CAL DATE: 25-FEB-2004 11:21 

***************************,****************************************************i 

* 
SAMPLE ID: R04-9021 

B 008 - 27FEB04 * BKG ELAPSED TIME: 60000. * BKG FILENAME: - 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2 -SIGMA uCi/ ml 

PU236 5755.0 511.00 2.00 100.0 4.4633-09 6.3303-10 8.067E-11 

PU-238 5487.1 7.00 3.00 ’99.9 6:088E-ll 6.3383-11. . 9.:361E*11 

PU-239 , .  5147.7 1.00 0.00 99.9 8.6963-12 1 I 7443-11 2.3573-11 

*** Tracer FWHM < 10.0 Kev *** 

3- Gd 
Date Analyst 

Reviewer w& Date 

Tom Beddick 

3-12-05! 

Procedure number RL-CP-012 

Pg. .__ 1-2 ‘of tcb 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
4-MAR-2004 10:12:33 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Spectral File: ND AMs ARCHIVE S:S 03MAR04$R04-9023-PU236.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 03MAR04 * SAMPLE ID: R04 - 9 02 3 
SAMPLE DATE: 25-FEB-2004 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 506  * DETECTOR NUMBER: 010 
ACQ DATE: 3-MAR-2004 11:27 * AVERAGE EFFICIENCY: 19.08% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 35.77% 
TRACER ID: PU236-APR03 * TRACER FWHM (kev) : 61.44 
LAMBDA VALUE: 200. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 3.963 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 26-FEB-2004 1 0 ~ 1 5  * EFF CAL DATE: 26-FEB-2004 10:15 

* 

60000. B 010 27FEB04 * BKG ELAPSED TIME: BKG FILENAME: - - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

PU236 5755.0 269.00 1.00 100.0 4.4633-09 7.409E-10 1.215E-10 

PU-238 5487.1 2.00 4.00 99.9 3.304E-11 9 1.047E-10 + - ~1.,”98.4E-l0 

PIT-239 5147.7 1.08 0.00 99.9 1.6523-11 3.316E-11 ~ 4 .A7-7E-ll 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick q5 3 - y-of 
Date Analyst 

3 - - 1 2 - O c /  
Reviewer Date 

Procedure number RL-CP-012 



BATTELLE 
FADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
8-MAR-2004 09:09:23 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 05MAR04$9025R PU236.CNF 
* * * * * * * * * * * * * * * * * T * * * i * * * * * * * * * ~ * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

BATCH ID: 05-04 * SAMPLE ID: 9025R 
SAMPLE DATE: 26-FEB-2004 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL C-03 RECOUNT * DETECTOR NUMBER: 003 
ACQ DATE: 5-MAR-2004 12:52 * AVERAGE EFFICIENCY: 22.66% 

TRACER ID: PU236-APR03 * TRACER FWHM (kev) : 83.79 
LAMBDA VALUE: 200. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 3.960 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 27-FEB-2004 09:17 * EFF CAL DATE: 27-FEB-2004 09:17 

* 

ELAPSED LIVE TIME: 60001. * RECOVERY: 81.83% 

B 003 1-04 * BKG ELAPSED TIME: 60002. * BKG FILENAME: - - 
*******k**********************************************************************~ 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

PU236 5755.0 730.00 9.00 100.0 4.4603-09 5.870E-10 1.012E-10 

PU-238 5487.1 7.00 9.00 99.9 ‘4.2563-11 6.108E-11 -1’.T13E-10- 

PU-239 5147.7 4.00 1.00 99.9 2.432E-11 - 2.9973-11 4 .P74E-11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* **  Tracer FWHM > 80.0 Kev ***  

-J-r-w 
Date 

Tom Beddick I-& 
Analyst 

3- i2 -d 
Reviewer Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
8-MAR-2004 09:07:50 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 05MAR04$9027R PU236.CNF 
* * * * * * * * * * * * * * * * * T + * * * T + * * * * * * * T + * * * T + * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

BATCH ID: 05MAR04 * SAMPLE ID: 9027R 
SAMPLE DATE: 26-FEB-2004 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL C-16 RECOUNT * DETECTOR NUMBER: 001 
ACQ DATE: 5-MAR-2004 12:50 * AVERAGE EFFICIENCY: 21.36% 
ELAPSED LIVE TIME: 60004. * RECOVERY: 74.33% 
TRACER ID: PU236-APR03 * TRACER FWHM (kev) : 56.86 
LAMBDA VALUE: 200. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 3.960 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 27-FEB-2004 09~17 * EFF CAL DATE: 27-FEB-2004 09:17 

* 

B 001 - lMAR04 * BKG ELAPSED TIME: 60004. * BKG FILENAME: - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

PU236 5755.0 625.00 7.00 100.0 4.4603-09 6.167E-10 1.065E-10 

PU-238 5487.1 1.00 9.00 99.9 7.102E-12 6.192E-11 1.183E-10 

PU-239 5147.7 1.00 1.00 99.9 7.100E-12 2.4623-11 5.2263-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick .% 3 - K - N  
Analyst Date 

? - ( 2 - 0 $  
Reviewer Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
8-MAR-2004 09: 14 : 17 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 05MAR04$R04-9008 UU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 05MAR04 * SAMPLE ID: R04-9008 
SAMPLE DATE: 27-FEB-2004 00 :OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 100 * DETECTOR NUMBER: 008 
ACQ DATE: 5-MAR-2004 13:OO * AVERAGE EFFICIENCY: 17.81% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 91.80% 
TRACER ID: U232-AUGO3 * TRACER FWHM (kev) : 39.57 
LAMBDA VALUE: 200. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.260 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 

ENERGY CAL DATE: 25-FEB-2004 11:21 * EFF CAL DATE: 25-FEB-2004 11:21 
B 008 27FEB04 * BKG ELAPSED TIME: 60000. * BKG FILENAME: - - 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

U232 5302.5 695.00 2.00 99.8 4.7973-09 6.440E-10 6.4083-11 

U-234 4761.5 221.00 0.00 99.8 . 1.5253-09 2.9873-10 1.870E-11 

U-235 4385.5 5.00 0.00 80.9 4.2563-11 3.8553-11 2.307E-11 

U-238 4184.4 162.00 0 . 0 0  100.0 1.116E-09 2.36531-10 1.8663-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3 -g-oy 
Date 

TomBeddick q33 
Analyst 

Rev1 ewer Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
8-MAR-2004 09:15:58 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 05MAR04$R04-9010 W.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 05-04 * SAMPLE ID: R04 - 90 10 
SAMPLE DATE: 27-FEB-2004 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 101 * DETECTOR NUMBER: 010 
ACQ DATE: 5-MAR-2004 13 : 06 * AVERAGE EFFICIENCY: 19.08% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 85.34% 
TRACER ID: U232-AUGO3 * TRACER FWHM (kev) : 75.19 
LAMBDA VALUE: 200. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.260 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 010-27FEB04 * BKG ELAPSED TIME: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 

ENERGY CAL DATE: 26-FEB-2004 10:15 * EFF CAL DATE: 26-FEB-2004 10:15 
6 0 0 0 0 .  * 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

U232 5302.5 692.00 3.00 99.8 4.7973-09 6.510E-10 7.4603-11 

U-234 4761.5 104.00 1.CO 99.8 7.208E-10 1.7693-10 15;. 3.0l.E-11 

U-235 4385.5 4.00 0.00 80.9 3.4203-11 3.4563-11 2.. 3 17E- 11 

6.087E-10 1.5933-10 6.4233-11 U-238 4184.4 88.00 2.00 100.0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I 3 - w y  
Analyst Date 

3-(2-0( /  
Reviewer Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
8-MAR-2004 09:17 :49 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 05MAR04$R04-9012 UU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BATCH ID: 05MAR04 * SAMPLE ID: R04-9012 

* 
SAMPLE DATE: 27-FEB-2004 0O:OO * ALIQUOT: 4.000E+02 ml 

ACQ DATE: 5-MAR-2004 13:07 * AVERAGE EFFICIENCY: 18.37% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 85.93% 
TRACER ID: U2 3 2 - AUGO 3 * TRACER FWHM (kev) : 36.82 

200. * ROI TYPE: MANUAL 
* CONFIDENCE FACTOR: 4.65 

LAMBDA VALUE: 
TRACER DPM AT SAMPLE DATE: 4.260 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: B - 012-27FEB04 * BKG ELAPSED TIME: 60000. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SAMPLE TITLE: WELL llOR * DETECTOR NUMBER: 012 

ENERGY CALI DATE: 26-FEB-2004 10:15 * EFF CAL DATE: 26-FEB-2004 10:15 

* 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uci/ ml 2-SIGMA uCi/ ml 

U232 5302.5 671.00 0.00 99.8 4.7973-09 6.4703-10 1.9373-11 

U-234 - 4761.5 96.00 0.-00 99.8 6.8623-10 1.710E-10 1-.937E-11 

U-235 4385.5 10.00 0.00 8Q.9 8.817E-11 5 I 717E-11 2.3893-11 

U-238 4184.4 70.00 0.00 100.0 4^. 99-33-10 1.391E-10 1.9333-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom Beddick +-!% 
Analyst 

- 7 - g - o q  
Date 

3 - 1 2 - 0 q  
Reviewer Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
4-MAR-2004 10:18:06 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 03MAR04$R04-9014 W.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SAMPLE ID: R04 - 9 0 14 BATCH ID: 03MAFt04 * 
SAMPLE DATE: 27-FEB-2004 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 116R * DETECTOR NUMBER: 015 
ACQ DATE: 3-MAR-2004 11:33 * AVERAGE EFFICIENCY: 17.41% 

RECOVERY: 84.71% ELAPSED LIVE TIME: 60000. * 
TRACER ID: U232-AUGO3 * TRACER FWHM (kev)  : 74.27 
LAMBDA VALUE: 200. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.260 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 

ENERGY CAL DATE: 1-MAR-2004 09~14 * EFF CAL DATE: 1-MAR-2004 09:14 
B 015 27FEB04 * BKG ELAPSED TIME: 60000. * BKG FILENAME: - - 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

U232 5302.5 627.00 0.00 99.8 4.7973-09 6.4553-10 2.073E-11 

U-234 4761.5 165.00 1.00 99.8 1.2623-09 2.659E-10 5.6.3 OE - 11 
U-235 4385.5 5.09 . 0.00 80.9 4.718E-11 4.2723-11 _. 2.5573-11 

U-238 4184.4 156.00 0.00 100.0 1.191E-09 2.540E-10 2.069E-11 

Tom Beddick ~-3-l 7 - ( / - o f  I 

Analyst Dace ' 

3 .. 1 2 4  
Reviewer Date 

Procedure number RL-CP-012 



* * * * * * * * * * * *  **  * * *  

BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
5-MAR-2004 10:12:07 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 04MAR04$R04-9016 W.CNF 
* * * * * * * * * * * * * * * * * ~ * * * T * * * * * * * * T * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

BATCH ID: 04MAR04 * SAMPLE ID: R04-9016 
* 

SAMPLE DATE: 27-FEB-2004 0O:OO * ALIQUOT : 4.000E+02 m l  
SAMPLE TITLE: WELL 150 * DETECTOR NUMBER: ' 009 
ACQ DATE: 4-MAR-2004 11:45 * AVERAGE EFFICIENCY: 18.32% 

60000. * RECOVERY: 78.84% 
* TRACER FWHM (kev)  : 47.71 

ELAPSED LIVE TIME: 
U232-AUGO3 

* ROI TYPE: MANUAL 
TRACER ID: 

200. 
* CONFIDENCE FACTOR: 4.65 

LAMBDA VALUE: 
TRACER DPM AT SAMPLE DATE: 4.260 

WATER * LLD CONSTANT: 2.71 
* EFF CAL DATE: 26-FEB-2004 10:15 

SAMPLE MATRIX: 
ENERGY CAL DATE: 26-FEB-2004 10:15 

B 009 27FEB04 * BKG ELAPSED TIME: 60000. * BKG FILENAME: - - 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

U232 5302.5 614.00 0.00 99.8 4.7973-09 6.6313-10 2.117E-11 

-f U-234 4761.5 112.00 0.3C 99.8 . 8.7493-10 2.096E-I0 .2.117E-ll ,- 

. U-235 4385.5 8.00 0 , O O  80.9 ..7.709E-11 5 - 5.683-11. 2.611E-11 

U-238 4184.4 101.00 2.00 100.0 7.8743-10 1.9743-10 7.2393-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TomBeddick 9 y-,--ay 
Analyst Date 

Date 
W& 

Rev1 ewer 

Procedure number RL-CP-012 

a 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
5-MAR-2004 10:06:32 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 04MAR04$R04-9018 UU.CNF *****************r***~*******~******************************** 

BATCH ID: 04MAR04 * SAMPLE ID: R04 - 9018 
SAMPLE DATE: 26-FEB-2004 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 168 * DETECTOR NUMBER: 002 
ACQ DATE: 4-MAR-2004 11:28 * AVERAGE EFFICIENCY: 21.08% 
ELAPSED LIVE TIME: 60003. * RECOVERY: 88.29% 
TRACER ID: U232-AUG03 * TRACER FWHM (kev) : 35.50 
LAMBDA VALUE: 200. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.260 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 27-FEB-2004 09:17 * EFF CAL DATE: 27-FEB-2004 09:17 

* 

B 002 - 1MAR04 * BKG ELAPSED TIME: 60001. BKG FILENAME: - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uci / ml 2-SIGMA uci / ml 

U232 5302.5 791.00 6.00 99.8 4.7973-09 6.3843-10 8.550E-11 

U-234 4761.5 334.00 3.00 99.8 2.0253-09 3.650E-10' 6 ;S27E-ll ' 

. U-235 4385.5 14;OO i.00 80.9 1.047E-10 6.167E-11 5.5O5E-11 

U-238 4184.4 377.00 4.00 100.0 2.2813-09 4.025E-10 7.2683-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TomBeddick /rB 
Analyst 

3 - r - d  
Date 

3 - 12 - 0 4  
Reviewer Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
5-MAR-2004 10:16:22 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * **  * *  * *  * * **  * * * *  
Spectral File: ND AMs ARCHIVE S:S 04MAR04$R04-9020 W.CNF 
* * * * * * * * * * * * * * * * * T * * * T * * * * * * * ~ * * * ~ * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

SAMPLE DATE: 27-FEB-2004 0O:OO * ALIQUOT : 4.000E+02 ml 
BATCH ID: 

SAMPLE TITLE: WELL 206 * DETECTOR NUMBER: 013 
ACQ DATE: 4-MAR-2004 11~49 * AVERAGE EFFICIENCY: 17.86% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 94.03% 

U232-AUGO3 * TRACER FWHM (kev) : 70.04 
LAMBDA VALUE: 200. * ROI TYPE: MANUAL 
TRACER ID: 

TRACER DPM AT SAMPLE DATE: 4.260 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 
04MAR04 * SAMPLE ID: R04-9020 

ENERGY CAL DATE: 1-MAR-2004 09:14 * EFF CAL DATE: 1-MAR-2004 09:14 
60000. B 013 27FEB04 * BKG ELAPSED TIME: * BKG FILENAME: - - 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uci/ ml 

U232 5302.5 714.00 1.00 99.8 4.7973-09 6.474E-10 4.9443-11 

U-234 4761.5 3-68. OU 0. OU 99 i 8 '' '1.1283-09 2.384E-10 -1.. 820E-11 I - '  

U-235 4385.5 2.00 0.00 80.9 1.6573-11 ' . 2.3563-11 4.246E-11 

U-238 4184.4 83.00 1.00 100.0 5.5643-10 1.4743-10 4.9343-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

7-'7-Sif 
Date 

Tom Beddick 
Analyst 

Reviewer Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
5-MAR-2004 10:09:03 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 04MAR04$R04-9022 W.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 04MAR04 * SAMPLE ID: R04-9022 
SAMPLE DATE: 26-FEB-2004 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL 306 * DETECTOR NUMBER: 005 
ACQ DATE: 4-MAR-2004 11:36 * AVERAGE EFFICIENCY: 18.64% 

92.76% ELAPSED LIVE TIME: 60000. * RECOVERY: 
TRACER ID: U232-AUG03 * TRACER FWHM (kev): 68.19 
LAMBDA VALUE: 200. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.260 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 25-FEB-2004 11:21 * EFF CAL DATE: 25-FEB-2004 11:21 
BKG FILENAME: B - 005 - 27FEB04 * BKG ELAPSED TIME: 60000. 

* 

* 
* * * * X * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uci / rnl 2-SIGMA uCi/ ml 

U232 S302.5 735.00 1-00 99.8 4.7973-09 6.4443-10 4.803E-11 

01 U-234 4761.5 122.00 1.00 99.8 7.961E-10- . 1 .'849EzPO _I 47.-803E-11 

U-235 4385.5 2.0C 0.00 80.9 1.610E-11 2 -2893-11 i 2 . - 1 8 1 E - l l  --.= 

U-238 4184.4 92.00 1.00 100.0 5.991E-10 1.5283-10 4.7933-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3 -r-O(f 
Date 

Tom Beddick r$ 
Analyst 

3-12-UV 
Reviewer Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
5-MAR-2004 10 : 10: 54 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 04MAR04$R04-9024 W.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

R04-9024 04MAR04 * SAMPLE ID: 
SAMPLE DATE: 26-FEB-2004 0O:OO * ALIQUOT : 4.000E+02 ml BATCH ID: 
SAMPLE TITLE: WELL 601 * DETECTOR NUMBER: 007 

ELAPSED LIVE TIME: 60000. * RECOVERY: 83.55% ACQ DATE: 
U2 3 2 -AUGO 3 * TRACER FWHM (kev)  : 54.06 TRACER ID: 

* CONFIDENCE FACTOR: 4.65 TRACER DPM AT SAMPLE DATE: 4.260 * LLD CONSTANT: 2.71 SAMPLE MATRIX: WATER 
ENERGY CAL DATE: 25-FEB-2004 11:21 

* 

AVERAGE EFFICIENCY: 18.19% * 4-MAR.-2004 11:43 

LAMBDA VALUE: 200. * ROI TYPE: MANUAL 

EFF CAL DATE: 25-FEB-2004 11:21 * 
BKG ELAPSED TIME: 60000. B 007-27FEB04 * 

* BKG FILENAME: - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
ml AREA uCi/ ml 2-SIGMA uci/ 

U232 5302.5 646.00 0.00 99.8 4.7973-09 6.421E-10 2.012E-11 

4.- U-234 4761.5 118.00 1.00 99.8 8..761E-10 2.0383-10 - 5.4643-11 . .  - 

U-235 4385.5 4.00 0.00 80.9 3.6643511 3,6993-11 2.4823-11 

U-238 4184.4 122.00 0.00 100.0 9.040E-10 2.070E-10 2.008E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

<+Oq 
Date 

Tom Beddick q--$L 
Analyst 

5-12 -Or/ 
Reviewer Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
5-MAR-2004 10:18:15 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 04MAR04$R04-9026 W.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 04MAR04 * 
SAMPLE DATE: 27-FEB-2004 0O:OO * ALIQUOT : 4.000E+02 ml 
SAMPLE TITLE: WELL C - 0 9  * DETECTOR NUMBER: 015 
ACQ DATE: 4-MAR-2004 11:51 * AVERAGE EFFICIENCY: 17.41% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 87.82% 
TRACER ID: U232-AUGO3 * TRACER FWHM (kev) : 57.16 
LAMBDA VALUE: 200. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 4.260 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 
SAMPLE ID: R04-9026 

ENERGY CAL DATE: 1-MAR-2004 09:14 * EFF CAL DATE: 1-MAR-2004 09:14 
B 015 27FEB04 * BKG ELAPSED TIME: 60000. BKG FILENAME: - - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

U232 5302.5 650.00 0.00 99.8 4.7973-09 6.415E-10 2.000E-11 

U-234 4761.5 202.00 1.00 99.8 . -  3..490E-Q9 2:966E-lUb.- 5.4313-1.1 

U-235 4385.5 6 . 0 0  0.00 80.9 . 5.4613-11 . 4.5243-11, 2.467E-11 . 

U-238 4184.4 158.00 0.00 100.0 1.163E-09 2 -4663-10 i.996E-ii 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tom B& ‘ k  a 
Analyst Date I 

3- 12-oy 
Reviewer Date 

Procedure number RL-CP-012 



.. - . . . Putting Technology To Work 

Sample Preparation Record Sheet 

Preparation Date 2 f2- O v  

AnalysisfMethod # &L-T~O-OS(L ph/(J 



c)+ Baftelle RADIOANALYTICAL LABORATORY ANALYTICAL REQUEST 
. . . Punlng Technology To b%.twk 

$I Gross Alpha Beta Other (Specify Below) 
P Gamma Spectrometry A. 

a Plutonium Isotope 
0 Americium Isotope 
M Uranium Isotope 
tl ThoriumIsotope 
8 '  Strontium90 

*Sample Disposition: 
N Return to Submitter 
0 Dispose (The Lab will not be responsible for disposal of chemicals) 
0 Archive- 

#PRIORTIII (Manager's Approval) 

FOR LAB USE ONLY 

s€€ j )DO-0 '20 ,  File Name: 

System: 2 3 
Disk: 2 r / b 4 2 f 7  

Comments: ,S 

CHAIN-OF-CUSTODY RECORD 

The sample(s) named below have been evaluated to procedure TR-OP-001 for transportation in commmc over public mads. Check applicable box below. 
0 The materials arc regulated by DOT. Contact Site Shipping Officer. 
0 The materials arc exempted from regulation. Sign below and bansport materials in accordance with procedure TR-OP-001. 
0 N/A - materials not going on public roadway. 

Evaluator's Signature Date 

Sample Submitted By: Relinquished: 

Received By: -- Relinquished -- 
Received By: RetumedIDisposedArch6kd 

# Requires Buildkg Manager's or Health Physics Supervisor's approval for priority spmplts only. Contact Laboratory Manam prior to submittinn. 
Mandatory entnes for acceptance of samples. 

** Requires Laboratory Uanager's and Deplatment/Building Managds rpproval. .f  

DDO-027, Rev. 15 

b 



h'E0 FEB 11, 2004 
GROUP C SR90 COUNT OF TJ HON WELLS 2ND HALF 2003 - GROUP A - DAY 0 

SAMPLE TIME ALPHA BETA ALPHA 
SN CODE IH IN .  I COUNTS COUNTS CPH 

1 SR90 
2 SR90 
3 990 
4 SR90 
5 SR90 
6 SR90 
7 9 9 0  

9 SR90 
10 SA90 
11 SR90 
12 990 
13 SR90 
14 SI90 
15 SR90 

a sRio 

'A> 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100,oo 
100,oo 
100.00 
100,oo 

13 113 0.13 
13 144 0.13 
13 150 0.13 
11 178 0.11 

16 4133 0,16 
4 191 0.04 
I 124 0.07 

12 110 0,12 
12 120 0.12 
14 220 0.14 

6 110 0,06 
12 91 0.12 
4 5165 0.04 

7 iaa 0.07 

16 138 o, t6 

BETA TOO CLOCK 
CPW HR:MN:SEC 

1.13 
1,44 
1.50 
i , 7 a  
1 .aa 

41.33 
1.91 
1.24 
1.10 
1,20 
2,20 

1.10 
0.97 

51,65 

1.38 

17: 1 1 :54 

2 0 3 2  :31 
22: 12: 59 
23 : 53 :20 
01 :33:41 
03: 14:03 
04:54:24 
06:34:45 
08:15:07 
09% :29 
11:35:51 
13: 16:12 
14:56:34 
16:36:56 

ia:52: 1 6 



Tenheiec Series 5E 
Unit ID: Set-iesSE 

User: Guest 

3-98 

Procedure : Sr90 

1 1Feb2004 
17 : 30 : 21 
Rev 4.10 

Mode : u13 Tile Min: 100.00 Smpl Rpt: 1 Grp Rpt: 001:001 
Bkg Sub: Man/Proc Eff Calc: FIuto/Sys Clct Calc: No/Off Spl Cow: Yes/On 

u Preset: 90008000 f3 Preset: 90000000 W k  Time: 0.00 Wk Cts: 0 
QLLD XFS: 0.25 OULD ZFS: 42.00 aLLD %FS: 90.94 aULD XFS: 100.00 

a+13 Plat: SrU013 2617~42003 1470 
a Bk 9 : Manual/Procedure 0.00 5 0.00 
0 Bkg: Manual/Procedure 8.00 f 0.00 
u Ef f : Pu62346 27hg2003 31.06 f8.73E-02 a-) f3 : 5.66 25.74E-82 
13 Eff: SrV012 16Sep2003 52.89 A3.33E-02 a-) u : 7.17E-02 22.89E-03 

SQMPLE SFIMPLE SClMPLE TIME BETR BETFI 
NUM : RPT DFITE STRRT MIN CTS CPM 

I I I I I I 1 1 

'01l:00l1 llFeb2004 17:31:40' 100.00' 283 ' 2.83' I b k  

010:001 llFeb2004 19:11:58 100.00 217 2.17 1 7 2  

013:801 llFeb2004 20:52:16 100.00 104 1.04 X O Y  

014:001 11Feb2004 22:32:34 100.00 111  1.11 Z O U P V P  

015:001 12Feb2004 00:12:52 100.00 112 1.12 3 0 6  

016:001 12Feb2004 01:53:11 100.08 128 1.27 3 e P  
017:001 12Feb2804 03:33:23 100.00 123 1.22 SCb 
018:001 12Feb2004 05:13:47 100.00 104 1.04 cos/ 
013:001 12Feb2004 06:54:05 100.00 131 1.30 Lo3 
020:QBl 12Feb2804 08:34:23 100.00 131 1-38 cc.3 ~ f '  
021:001 12Feb2004 10:14:41 100.00 4617 46. 17 cC-3aw5 

022:001 lZFeb2004 11:54:59 100.08 535 5.35 c o 4  . 
023:001 12Feb2004 13:35:18 180.00 99 0.99 cjb 
824:801 12Feb2804 12;:15:36 100.00 139 1.39 r3Lt('Z 

1 1 1 

025:001 12Feb2004 16:55:54 100.08 508 1 50.81 

authorized: 2-23-Or f  



~ L ~ ~ ~ I L I U I I I - W  M I I ~ I ~ I ~  UI V W ~ S L  J W ~ .  UIUUIIU vvarar v v e i i s  - mu nalr LUUD. 
I .  

Dates of Collection: 12/22-31/03 
Sample Size (ml) : 400.00 

Separation Date: 2/11/04 
Separation Time: 10:45 

Method: RL-TP-5 



Baftelle ALPHA/BETA COUNTER SAMPLE HOLDER GUIDE 
. . . puctlng TechnorOgY To W 

. Date: J - / I -  ou  Operator: uJ~XL /-l =No.: ROf-$b7-?70/7 
SystemNo.: d Background (cpm) Efficiency (percent) 

File Name: R aqJico I D & ,  DAT 
By: j ,  56 a: - By: c/o. u7 I/ BY: - Disk No: .at/& 

I 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

25 
Ez 0, Rev. 4 4/0 1 @R’ 

w- 



W 

Battelle ALPHNF3ETA COUNTER SAMPLE HOLDER GUIDE 
. . . Puttmg Techdo@ To b4b-k 

. Date: 2 -,I- 06 Operator: ~,uEL ttf RLNo.:RuV-%O~~ 3 9 6 2 7  
SystemNo.: 3 Backround (cpm) Efficiency (percent) 

File Name: 
Disk No: a: - By: 3d',tb 



.. - . . . Putting Technology To Work 

Sample Preparation Record Sheet 

PreparedBy d& 

DDO-021, Rev. 5 06/03(gf) 



1 

, - .  . -  

RADIOANALYTICAL LABORATORY ANALYTICAL REQUEST 

. .  

*Sample Disposition: 
I ReturntoSubmitta 
U ~ ~ L a b w i U n o t b e r e s p o n s i b l e f k d i s p o s a l o f  

-) u Archive** 

#PRIORITY (Maanger’s ApprovaI) Completion Date: //-% C9 $ ’/sJ 
CHAIN-OF-CUSTODY RECORD 

CS-027, Rev. 0 



I 



Closure Services, U C  

ALPHA/BETA COUNTER SAMPLE HOLDER GUIDE 

Date: 10 -2"i. o(/ Operator: RLNo.: k04-q23s->q;rq7 
SystemNo.: 3 Background-(cpm) Efficiency (percent) 
Disk No: A 
FlleName: b 6Op60CClIiI)A( 

By: Qlbg a: / h: db,lp7 

SET- 3 
Pr: / - 

I I I I I I 



RADIOANALYTICAL LABORATORY ANALYTICAI, REQUEST 

I *Project# /- 

~ k I O l U T Y  (Manager% Approval) 

. . -  
FOR LAB USE-ONLY 

comments: Q-c P d  
CompletimDate: lo‘ 2 6  

CHAIN-OF-CUSTODY RECORD 

I 
Evlilurt#’r S i @ m  

Sample Submitted By: 

CS-027, Rev. 0 



BATTELLE 
WLDIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
29-SEP-2004 07:14:41 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 28SEP04SR04-9242D W.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

28SEP04 * SAMPLE ID: R04-9242D 
. SAMPLE DATE: 28-SEP-2004 0O:OO * ALIQUOT: 2.000E+02 ml 

BATCH ID: 

SAMPLE TITLE: JM-W DUP * DETECTOR NUMBER : 010 
ACQ DATE: 28-SEP-2004 12:43 * AVERAGE EFFICIENCY: 18.99% 

. ELAPSED LIVE TIME: 60000. * RECOVERY: 92.69% 
U232-AUG03 * TRACER FWHM (kev) : 74.56 

LAMBDA VALUE: 100. * ROI TYPE: MANUAL 
TRACER ID: 

TRACER DPM AT SAMPLE DATE: 2.118 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE,: 7-SEP-2004 08:16 * EFF CAL DATE: 7-SEP-2004 08:16 

* 

60000. _ -  * .  .- B-010 31AUGO4 * BKG ELAPSED TIME: * - I 
BKG FILENAME: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. '  NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERXOR MDC 
AREA uci/ ml 2-SIGMA uCi/ ml 

U232 5302.5 372.00 0.00 99.8 4.7703-09 7.2873-10 3.4753-11 

1.5133-09 3.718E-10 9.4373-11 U-234 4761.5 118.00 1.00 99.8 

U-235 4385.5 1.00 1.00 80.9 1.5823-11 5.4653-11 1.164E-10 

U-238 4184.4 33.00 0.00 100.0 4.2233-10 1.620E-10 3.4683-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0 
Analyst I 

I@Zb'[3y 
Reviewer - ' Date 

Procedure number RL-CP-012 



7 

Closure Services, LLC 

Sample Preparation Record Sheet 

cs-021, Rev. 0 



RADIOANALYTICAL LABORATORY ANALYTICAL REQUEST 

I Special RequesVSubmitter CodbhhWS: 

#PRIORITY (Manager% Approval) 

. . . _  -. 
FOR LAB U S I ~ O N L Y  

CHAIN-OF-CUSTODY RECORD 

CS-027, Rev. 0 



1 

BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY. REPORT 
30-SEP-2004 06:55:43 

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S : S  29SEP04SR04-9242 PU236.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

RATCH ID: 29SEP04 * 
SAMPLE DATE: 28-SEP-2004 0O:OO * ALIQUOT : 2.000E+02 ml 

DETECTOR NUMBER: 009 SAMPLE TITLE: JM-W 1ST KRLF * 
ACQ DATE: 29-SEP-2004 07:40 * AVERAGE EFFICIENCY: 18.35% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 95.36% 
TRACER ID: PU236-APR03 * TRACER FWHM (kev) : 49.45 
LAMBDA VALUE: 100. * ROI TYPE: MANlTAL 

CONFIDENCE FACTOR: 4.65 TRACER DPM AT SAMPLE DATE: 1.717 * 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 7-SEP-2004 08:16 * EFF CAL DATE: 7-SEP-2004 08:16 
BKG FILENAME: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 
SAMPLE ID: RO 4 - 9242 

60000., _ _  B-0 0 9-3 lAUGO 4 * BKG ELAPSED TIME: . * .. 

. ' '  NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
ARFA uCi/ ml 2-SIGMA uCi/ ml 

6.2363-10 9.4763-11 PU236 5755.0 300.00 1.00 100.0 3.8673-09 

PU-238 5487.1 4.00 2.00 99.9 5.155E-11 7.3423-11 1.197E-10 

PU-239 5147.7 1.00 1.00 99.9 1.2893-11 4.4703-11 9.4853-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

7 -30 - o f  
Date 

w. 
Analyst 

- p z b - o v  
Reviewer Date 

Procedure number RL-CP- 012 



Clofllre services, LLC 

Sample Preparation Record Sheet 

I 

Reviewed by. 

cs-021, Rev. 0 



RADIOANALYTICAL LABORATORY ANALYTICAL REQUEsT 

I Spedal RequerVSubmitter CodkhhPS:  

Oh& (Specify Below) 

*SaqipIc Diapoaitbn: 
I ReturntoSubmitter 

b i s p o s c ~ ~ a b w i l l n o t t t e r s p o o s i b l e f o r d i s p o s a l o f  
-1 

0 Archive** 

#PRIORITY (Manager% Approval) 

CHAIN-OF-CUSTODY RECORD 

Enlur(a'r Si- 

Sample Submitted By: 

CS-027, Rev. 0 



Page : 1 
I Sample ID : R04-9241 Acquisition date : 16-SEP-2004 14:56:24 

Battelle Radioanalytical Laboratory Report 

Configuration : DKAO:[GAMMA.SCUSR.ARCHIVE]SMP_R04924l~GAMMAl~lSLQMARMG~6248.C 
Report Generated : 17-SEP-2004 15:27:32.72 

Lab Number : R04-9241 
Description : 1st HALF 2004 SUPPLY WELLS JN-W 

Deposition date : 
Sample date : 7-JUN-2004 11:15:00. Acquisition date : 16-SEP-2004 14:56:24 
Sample quantity : 1.643003+03 m l  Critical level : Yes 
Sample type : WATER 

Detect or name : GAMMA1 Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 0 16:13:39.23 Elapsed real time: 0 16:13:42.86 0.-0%- . -  . 
Pk start channel : 100 Pk end channel : 4000 
Sensitivity : 7.00000 Gaussian : 7.00000 
Bkg Filename 
Nuclide library : DKAO:[GAMMA.SCUSR.LIB]ENVIRO EIQUIDTNLB; 
ASF Filename : ENVIRONMENTAL LIQUID ProceduFe number RL-TP-030 

Brief Report 

: DKAO : [GAMMA. SCUSR.ARCHIVE] BKG O4SEP PKBKGCORR - GAMMAl-6193. CN 

i Nuclide Activity 2-Sigma 
uCi/ml Error 

**** There are no nuclides meeting brief criteria ****  
All nuclides reported 

(or = to MDA 

Analyzed by: 

ci-21-01\  
Reviewed by: 



Sample ID : R04-9242 
Page : 1 

Acquisition date : 16-SEP-2004 14:59:08 

Battelle Radi-analytical Laboratory Report 

4 
: DKAO : [GAMMA. SCUSR.ARCHIVE1 SMP-R049242 GAMMA2 15LQMARMG 6249. c - - - Configuration 

Report Generated : 17-SEP-2004 15:28:41.18 

Lab Number : R04-9242 J Description : 1st HALF 2004 SUPPLY WELLS JM-W 

Deposition date : 
Sample date : 7-JUN-2004 10:lS:OO. Acquisition date : 16-SEP-2004 14:59:08 
Sample quantity : 1.693003+03 m l  J Critical level : Yes 
Sample type : WATER 

Serial Number Critical level : Yes 
Elapsed live time: 0 16:11:03.23 Elapsed real time: 0 16:11:08.37 O.O%-. 
Pk start channel : 100 Pk end channel : 4000 

Bkg Filename 
Nuclide library : DKAO:[GAMMA.SCUSR.LIB]ENVIRO LIQUIDTNLB; 
ASF Filename : ENVIRONMENTAL LIQUID ProceduFe number RL-TP-030 

Brief Report 

Detector name : GAMMA2 Detector geometry: 1.5LQMAR M/G / 

sensitivity : 7.00000 Gaussian : 7.00000 
: DKAO: [GAMMA.SCUSR.ARCHIVE]BKG_04SEP PKBKGCORR-GAMMA2 6188 .CN - 

J 

I Nuclide Activity 2-Sigma 
i uCi/ml Error **** There are no nuclides meeting brief criteria **** 

All nuclides reported 

Analyzed by: 

Reviewed by: 



Page : 1 
I Sample ID : R04-9243 Acquisition date : 17-SEP-2004 16:03:28 

Battelle Radioanalytical Laboratory Report 

: DKAO:[GAMMPr.SCUSR.ARCHIVE]SMP R049243 GAMMA1-15LQMARMG-6253.C - - Configuration 
Report Generated : 20-SEP-2004 09:52:07.38 

/ 
Lab Number : R04-9243 
Description : 1st HALF 2004 SUPPLY WELLS JS-W 

Deposition date : 
Sample date : 7-JUN-2004 10:40:00. Acquisition date : 17-SEP-2004 16:03:28 
Sample quantity : 1.624003+03 ml J Critical level : Yes 
Sample type : WATER 

Detector name : GAMMA1 Detector geometry: 1.5LQMAR M/G 
Serial Number Critical level : Yes 
Elapsed live time: 2 15:0.4:47.37 Elapsed real time: 2 15:05:01.08 O.O%,. 
Pk start channel : 100 Pk end channel : 4000 

Bkg Filename 
Nuclide library : DKAO: [GAMMA.SCUSR.LIB]ENVIRO LIQUIDTNLB; 

Brief Report 

J 

Sensitivity : 7.00000 Gaussian : 7.00000 

ASF Filename : ENVIRONMENTAL LIQUID ProceduFe number RL-TP-030 J 

: DKAO: [GAMMA.SCUSR.ARCHIVE]BKG 04SEP PKBKGCORR GAMMA1 6193.CN - _. 

I Nuclide Activity 2-Sigma 
uCi/ml Error 

****  There are no nuclides meeting brief criteria **** 
All nuclides reported 

(or =to MDA 

Analyzed by : 

Reviewed by: fl& Dr-Zl-Oq 



RADIOAN&YTICAL LABORATORY ANALYTICAL REQUEST 

*S&pk Diapoiition: 
L ~RetUrntoSubmitta 
10 D i s p o s t ~ ~ e b w i l l m t b e r r s p o n s i b l e f b r ~ ~ f  

*) 
0 Archive*+ 

WRIORlTY (Manager's Approval) 

system: 3 
n 

comments: Q-c k b d  
Completion Date: 7 - a - 0 4  /'std 

Disk: . 

CS-027, Rev. 0 



, Temelec Series 5E 
Unit ID: SeriesSE 

User: Guest 

R049241SOL 

Procedure: Hat er/2 

08Se p20@4 
23 : 38: 56 
Rev 4.10 

Mode : clrj Time Min: 90.08 Smpl Rpt: 1 Grp Rpt: 001:001 
Bkg  Sub: Fluto/Sys E f f  Calc: Ruto/Sys Rct Calc: N o / O f f  Spl C o w :  Yes/On 

u Preset: 98000000 f3 Preset: 98080000 Wk Time: 0.00 Wk Cts: 0 
BLLD XFS: 0.25 W L D  'XFS: 33.20 aLLD %FS: 73.75 aULD %FS: 100.80 

a+lJ Plat :  SrW013 07May2004 1440 
a B k g :  BkgBlank 07Ju12004 0.16 f4.52E-W 
f3 B k g :  B k g B l a n k  07Jul2004 8.81 f7.95E-02 

13 Eff: SrW012 13May2004 51.08 f3.16E-02 LJ-) u : 9.59E-02 f2.80E-03 
u E f f :  PuG1602 13May2904 33.51 &7.48E-#2 . a-;B: 5.48 24. B S E - G ~  

BETR tCSk p.4 SRMPLE SRMPLE SRMPLE TIME RLPHR RLPHCl BETQ 
NUM : RPT DRTE STClRT MIN CTS CPM CTS CPM 

I I 

08Sep200h E3:39:18' 
03Sep2004 01:09:36 
09Sep2004 02:39:54 
09Sep2004 04:10:12 
89Sep2804 05:48:38.. 
83Sep2004 07:18:48' 
89Sep2004 0€i:41:06 
89Sep2084 10:11:24 
09Sep2004 11:41:42 

__t_ 98.08 
30.00 
90.00 
98.80 
30.00 
30.00 
90.00 
30.80 
90.80 

1 I 

11 ' 0.12l 
7 7.77E-02 
25 0.27 
17 0.18 

2691 29.90 
24 0.26 
9 0.10 

21 17 23.52 
12 0.13 

-+- 97 
105 
1 00 

696 
856 1 

712 
4194 

i 86 

ai  

M 010:881 
811:081 
012:001 
0 1s: 00 1 
014:001 
015:001 
0 16: 001 
017: 001 
018:001 

I I I I I I I I I 1 
I, 

, 

Rut h o r  ized : 'TsM/ p3-0u  



closure services,LLc 

Sample Preparation Record Sheet 

Cs-021, Rev. 0 



Closure Services, LLC 

I ALPEWBETA COUNTER SAMPLE HOLDER GUIDE 

RL No.: 4 0 /- 92 q/-7 92 v l  
Efficiency (percent) 

7 R Cl< 32 

8 AS 33 

10 F n-d S O L  LjQnn CdT.35 \ 
11 4 3 -  Id \ 36 

12 T U -  ld 37 

14 66 39 

16 R iA 41 

9 i s  J b 6 s  \’ 34 

13 hP 38 \, 

15 BMS 40 



RADIOANfiYTICAL LABORATORY ANALYTICAL REQUEST 
. .  

other (Spec@ Below) FOR LAB USE ONLY 
. .  . . .  . .  . 

#PRIOW-(Manager’r Approval) . 

File Name: S E E  cs-oze 
system: 3 
Disk: B 

CHAIN-OF-CUSTODY RECORD 

Cs-027. Rev. 0 - 



-- 
'Tennelec Series 5E 

Unit ID: Series5E 
Zsat. .  ,-.. - .* . u d r s c  

Mode : a13 Tilae Min: 100.00 Stapl Rpt: 1 G r p  Rpt: 881:081 
Bkg Sub: Man/Proc E f f  Calc: Ruto/Sys Qct Ca'lc': N o I O f f  Spl  C o r r :  Yes/On 

u Preset: 90000800 TJ Preset: 98000000 Wk Time: 0.08 Wk Cts: B 
[JLLD X F S :  0.25 SULD XFS: 33.20 aLLD XFS: 73.75 crULD 5FS: 100.06 

a+fl Plat: SrU013 210ct2004 1440 
u Bk4: Manual/Procedure 0.00 k @.00 
fl Bkq: Manual/Proccdure 0.00 +, 0.08 
u E f f :  Pu61602 13May2804 33.51 +7.48E-02 u-) CJ : 15.48 +4. ME-02 
13 E f f :  St3U012 13May2804 51.88 k3.16E-82 CJ-) u : 3.53E-02 LZ, 80E-03 

SRMPLE SRMPLE SRMPLE TIME BETR BETR 
NUM : RPT DRTE STRRT MIN CTS CPM 

r--+ 
081 : 001 
002 : 00 1 
003:001 
004 : a01 
8Q5: 001 
006:081 

808 : 00 1 
009: 001 
010:081 

0a7:ooi 

270ct2084 13:11:54l 100.00' 
270ct2004 14:52: 12 10a.00 
270ct2004 16:32:38 188.00 
270ct2084 18: 12:48 100.00 
270ctma4 ig:s3:a7. . 100.00 
270ct20a4 21 :33:25. 100.00 
270ct 2004 23 : 13 : 43 100.00 
aoct20~4 00:s4:ai 100.08 
280ct2084 02:34:19 100.00 
280ct2004 04:14:38 100.00 

270ct a04 
13: l0:36 
i iev  4.18 

I I I I 
I 

1.E2 
I I 1 

122 
146 
1 32 
5804 
154 
180 
188 
151 
124 
356 

1.46 
'1.32 
58.84 
1.53 
1.00 
1.87 
1.51 
1.24 
3.55 

I 

F l u t h o r i  zed : / / - 4 4 Y  



Tennelec Series  5 E  
U n i t  ID: SeriesSE 

I EsGr>: 

WELLS SET3 

Prwceuure : Sr36 

290ct 2QQ4 
1?:86: 17 
Rev 4.18 

Mode : aR T i a e  Min: 100.0B Sap1 R p t :  1 Grp Rpt :  8B!:081 
Bkg Sub: Man/Proc Eff Calc: Ruto/Sys FIct Calc: No/Off Spl C o r r :  Yes/Gn 

u P r e s e t :  96000000 Q Pveset: 9080080B Wk T i u e :  0.08 Wk Cts: 0 
PLLD SFS: 0.25 W L D  XFS: 33.20 uLLD XFS: 73.75 aULD %FS: 10@. 168 

u+13 Plat: SrUQl3 210ct2004 1440 
01 Bkg: Manual/Procedure 0.00 t 0.80 
13 B k g :  Manual/Procedure 0.80 t 0.@0 
u Eff: Pu6160E 13May2804 33.51 t7.48E-02 a-> 8: 5.48 t4.85E-02 
13 E f f :  SrV012 13May2004 51.08 t3. IriE-02 IJ-) u : 9.53E-02 +E. 80E-83 

SFIMPLE SFIMPLE SFIMPLE TIME BETA BETFl 
NUM : RPT DRTE START M I N  CTS CPM 

021 : 001 I 290ct2002 12: 87 : 35 ' 
822:001 29Oct2004 13:47:53 

I 

023:08i ~30cti1004 i5:28:ri 
024:0ai 290ct2004 i7:0a:30 
0i?5:08l 290ct2004 18:48:48, 
026:001 2'30ct2004 20:29:06' 
027:001 290ct2004 22:09:24 

029:001 30Dkt2804 01:30:08 
030:0Q1 380ct2084 03:10:18 

0 2 m 0 1  290ctaz~w 23:49:4i 

100.00l 
100.00 
100.00 
100.00 
180.00 
180.00 
108.00 
100.00 

100.00 
117~0. 00 

I I I I 

117' 1.16' I 1 

228 
106 
95 
82 

180 
88 

4447 
104 

2016 

. .  2.27 
1.05 I - -  

0.9s 
0. BE 
1.00 

44.47 
1.04 

20.15 

0. 88 

I 1 1 I I I 1 I I I 

Page 1/Done R u t h o r i z e d  : * j-jid/I-+Dy 

Pg. srofd- 



Strontium-SO Analysis of West Jeff. Ground Water Wells - 1st Half 2004 

Method: RL-TP-035 
Dates of Collection: 6/29-30/04 
Sample Size (ml) : 400.00 

Separation Date: 10127104 
Separatkm Tlme: 10:25 

- 

NOTE: R04-9224MS has 3-90 adhrity added by the RAL. 

Analyzed By: 
Date: /(-$/.,j)f 

Page Z o f  & 

Reviewed By: Wb?..& 
..Date: / I -  y -0 y 



Strontium-90 Analysis of West Jeff. Ground Water Wells - 1st Half 2004 

Method: RL-TP-035 
Dates of Collection: 6129-30/04 
Sample Size (ml) : 400.00 

SeparaUon Date: 10/29/04 
Separation Time: 1O:OO 

Flmt Count: 

Second Count fDmfemd valuek 

Reviewed 
Date: 



A 

Closure Services, LLC 

A L P W E T A  COUNTER SAMPLE HOLDER GUIDE 

11 36 

12 37 ' 

13 38 

14 39 

15 40 \ 

41 16 

17 42 

18 

19 

I 

\ 



Closure Services, LLC 

ALPHABETA COUNTER SAMPLE HOLDER GUIDE 

IU No.: -723jp297 c/7 
3 ’  Efficiency (percent) 

Date: 1D-2’q. O(/ Operator: 
System No.: Backeround-(cpm) 



i 

. 

RADIOANALYTICAL LABORATORY ANALYTICAL REQUEST 

*Sample Dbpositioa: 
HI ReturntoSubmitter 
0 D i s p o s t ~ L a b w i l l n o t b e ~ i l c f o r d i s p o s a l o f  

chemicals) 
0 'Archive++ . 
#PRIORITY (Manager% Appr0v.I) 

CHAIN-OF-CUSTODY RECORD 

Evrhubr'a Siphue I)rts c 

Sample submitted By: Relinquishad: 

Received By: Relinquished: 

ReCeivedBy: R e a P n e d l D i s p o d M v d  

CS-027, Rev. 0 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
17-SEP-2004 09:14:44 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral F i l e :  ND AMs ARCHIVE S:S 16SEP04SR04-9223 W.CNF 
................................................................................... 

BATCH ID: 16SEP04 SAMPLE ID: R04 - 9223 
16-SEP-2004 0O:OO * ALIQUOT : 2.000E+02 ml 

3: DETECTOX W G E R  : 007 
SAMPLE DATE: 

* AVERAGE EFFICIENCY: 18.21% 
SAMPLE TITLE: WELL 100 

16-SEP-2004 10:15 
ELAPSED LIVE TIME: 60000. * RECOVERY: 90.41% 
ACQ DATE: 

TRACER ID: U2 3 2 - AUGO 3 * TRACER FWHM (kev) : 82.79 

TRACER DPM AT SAMPLE DATE: 2.119 * CONFIDENCE FACTOR : 4.65 
2.71 SAMPLE MATRIX: 

ENERGY CAL DATE: 3-SEP-2004 13:15 * EFF CAL DATE: 3-SEP-2004 13:15 
BKG FILENAME: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 
* 

LAMBDA VALUE: 100. * ROI TYPE: MANUAL 

LLD CONSTANT: WATER * 
B 007-3 1AUGO4 * BKG ELAPSED TIME: . 60000. ~. . 

* -- . 

. NUCLIDE ACTIVITY SuMplARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
ml AREA uCi/ ml 2-SIGMA uCi/ 

5302.5 348.00 0.00 99.8 4.7713-09 7.2713-10 3.716E-11 

U-234 4761.5 83.00 1.00 99.8 1.1383-09 3.102E-10 1.009E-10 

3.3833-11 4.814E-11 r4.5843-11 U-235 4385.5 2.00 0.00 80.9 

33232 ; 
I 

U-238 4184.4 61.00 0.00 100.0 8.3473-10 2.511E-10 3.708E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*** ***  Tracer FWHM > 80.0 Kev 

9- 20 0 q 
Re-+iewer Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
17-SEP-2004 09: 16 :25 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 16 
*****************T***T*******T***T**  

BATCH ID: 16SEP04 
SAMPLE DATE: 16-SEP-2004 0O:OO 
SAMPLE TITLE : WELL 103 
ACQ DATE: 16-SEP-2004 10:16 
ELAPSED LIVE TIME: 60000. 
TRACER ID: U232-AUG03 
LAMBDA VALUE: 100. 
TRACER DPM AT SAMPLE DATE: 2.119 
SAMPLE MATRIX: WATER 
ENERGY CAL DATE: 7-SEP-2004 08:16 
BKG FILENAME: B-009-31AUG04 

****  
SEPO **** 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
4$R04-9225 W.CNF 
* * * * * * * * * * T * * * * * * * * * * * * * * * * * * * * * * * * * *  

SAMPLE ID: R04-9225 
ALIQUOT : 2.000E+02 
DETECTOR ITUI43ER : 009 
AVERAGE EFFICIENCY: 18.35% 
RECOVERY: 105.45% 
TRACER FWHM (kev) : 30.23 
ROI TYPE: MANUAL 
CONFIDENCE FACTOR: 4.65 
LLD CONSTANT: 2.71 
EFF CAL DATE: 7-SEP-2004 08~16 

d .  

60000. BKG ELAPSED TIME: - . -  

, ** 
,**  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
' NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
ml 

4.7713-09 7.144E-10 8.5863-11 

AREA uci/ ml 2-SIGMA uCi/ 

U232 . 5302.5 409.00 1.00 99.8 
I 

6.5333-10 2.029E-10 3.161E-11 U-234 .; 4761.5 56.00 0.00 99.8 

U-235 4385.5 2.8873-11 3.900E-11 1.00 0.00 80.9 1.4393-11 

U-238 4184.4 47.00 0.00 100.0 5.472E-10 1.816E-10 3.15SE-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

w& 
Reviewer 

9 - z a - o q  
Date 

0 2 ?Z=TEUYX, AM Activity 

Procedure number RL-CP-012 

Pg. - 5 of ZI -_ 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
17-SEP-2004 09:18:04 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File’: ND AMs ARCHIVE S:S 16SEP04SR04-9227 W.CNF 
* * * * * * * * * * * * * * * * *T*** ’ i ; * * * * * * * r * * * *T*** * * * * * * * * * * * * *~*** * * * * * * * * * * * * * * * * * * * * * * * * *  

SAMPLE ID: R04-9227 BATCH ID: 16SEP04 * 
SAMPLE DATE: 16-SEP-2004 0O:OO * ALIQUOT : 2.000E+02 ml 
SAMPLE TITLE: WELL 118 * DETECTOR WuPiEER : 011 

16-SEP-2004 10:17 * AVERAGE EFFICIENCY: 18.89% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 95.90% 
ACQ DATE: 

TRACER ID: U232-AUGO3 * TRACER FWHM (kev) : 78.18 
100. * ROI TYPE: MANUAL * CONFIDENCE FACTOR: 4.65 

LAMBDA VALUE: 
TRACER DPM AT SAMPLE DATE: 2.119 

WATER * LLD CONSTANT: 2.71 
* EFF CAL DATE: 7-SEP-2004 08~16 

SAMPLE MATRIX: 

* 

ENERGY CAL DATE: 7-SEP-2004 08~16 
60000. . BKG ELAPSED TIME: .- - .  B 011 31AUGO4 * 

* BKG FILENAME: - - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

’ NUCLIDE ACTIVITY SUMMARY 
NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 

AREA uCi/ ml 2-SIGMA uci/ ml 

U232 5302.5 383.00 1.00 99.8 4.7713-09 7.113E-10 9.169E-11 

U-234 1 4761.5 142.00 2.00 99.8 1.769E-09 4.069E-10 1.157E-10 

U-235 4385.5 5.00 1.00 80.9 7.6843-11 8.219E-11 1.131E-10 

U-238 4184.4 101.00 0.00 100.0 1.2563-09 3.166E-10 3.3693-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I 

Analyst Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
17-SEP-2004 09:20:19 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 16SEP04SR04-9229 W.CNF 
*****************V***T********r****T*****************~**************************** 

SAMPLE ID: R04-9229 BATCH ID: 16SEP04 * 
SAMPLE DATE: 16-SEP-2004 0O:OO * ALIQUOT : 2.000E+02 ml 

WELL 155 * DETECTOR Nu3BER : 014 
ACQ DATE: 16-SEP-2004 10:19 * AVERAGE EFFICIENCY: 17.92% 
SANPLE TITLE: 

TRACER ID: U2 3 2 - AUGO 3 * TRACER FWHM (kev) : 35.52 

TRACER DPM AT SAMPLE DATE: 2.119 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 8-SEP-2004 12:21 * EFF CAL DATE: 8-SEP-2004 12:21 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 

ELAPSED LIVE TIME: 60000. * RECOVERY: 94.49% 

LAMBDA VALUE: 100. * ROI TYPE: MANUAL 

60000. ~ BKG ELAPSED TIME: ~. B Q14-31AUGO4 * 
* BKG FILENAME: - 

' NUCLIDE ACTIVITY SUMMARY 
NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 

AREA uci/ ml 2-s1- uci/ ml 

4.7713-09 7.3563-10 3.612E-11 U232 5302.5 358.00 0.00 99.8 

U-234 f 4761.5 129.00 0.00 99.8 1.7193-09 4.118E-10 3.612E-11 

U-235 4385.5 4.00 0.00 80.9 6.5773-11 6.6633-11 . 4.4563-11 

U-238 4184.4 92.00 0.00 100.0 1.2243-09 3.2343-10 3.605E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

7-zo-o(r 
Analyst Date 

L j - Z O - O f  
Reviewer . Date 

0 23 2- = ~ r a ~ e r , ~ ~ c t i v i t y  
Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
17-SEP-2004 09:21:28 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 16SEP04$R04-9231 W.CNF 
* * * * * * * * * * * * * * * * * 3 ; * * * ~ * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

R04 - 92 3 1 BATCH ID: 16SEP04 * SAMPLE ID: 
SAMPLE DATE: 16-SEP-2004 0O:OO * ALIQUOT : 2.000E+02 ml 
SAMPLE TITLE: : WELL 172 * DETECTOX ITUNBER : 016 

AVERAGE EFFICIENCY: 17.68% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 102.17% 
TRACER ID: U232-AUGO3 * TRACER FWHM (kev) : 52.06 
LAMBDA VALUE: 100. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 2.119 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 8-SEP-2004 12:21 * EFF CAL DATE: 8-SEP-2004 12:21 
BKG FILENAME: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 

ACQ DATE: 16-SEP-2’004 10:20 * 

60000. . BKG ELAPSED TIME: - ,  . B 0:16 31AUGO4 * - * - -  

’ NUCLIDE ACTIVIm SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uci/ ml 2-SIGMA uCi/ ml 

U232 5302.5 382.00 1.00 99.8 4.7713-09 7.198E-10 9.1933-11 

U-234 : 4761.5 86.00 0.00 99.8 1.0743-09 2.8723-10 3.3853-11 

U-235 4385.5 4.00 0.00 80.9 6.163E-11 6.240E-11 4.176E-11 

1 

U-238 4184.4 74.00 0.00 100.0 9.225E-10 2.5943-10 3.3783-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

4 

Analyst 

-fw& 
Reviewer 

q - 2 0 - q  
Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
20-SEP-2004 10:43:48 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 17SEP04SR04-9234 W.CNF 
*****************T***~*******T***T****************T*************************  * *  
BATCH ID: 17SEP04 4.to.N * SAMPLE ID: R04-92gS 
SAMPLE DATE: 16-SEP-2004 0 O : O O v  * ALIQUOT : 2.000E+02 
SAMPLE TITLE: WZLL 206 -k%P * DETECTOR NilMBER : 007 

AVERAGE EFFICIENCY: 18.21% ACQ DATE: 17-SEP-2004 12 :28 * 
RECOVERY: 83.91% ELAPSED LIVE TIME: 60000. * 

U232-AUG03 * TRACER FWHM (kev) : 74.29 
LAMBDA VALUE: 100. * ROI TYPE: MANUAL 
TRACER ID: 
TRACER DPM AT SAMPLE DATE: 2.119 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* J .ZO.+  

ENERGY CAL DATE: 3-SEP-2004 13:15 * EFF CAL DATE: 3-SEP-2004 13:15 
B 007 - 3lAUG04 * BKG ELAPSED TIME: . 600001 - .  * BKG FILENAME: -- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
' NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

U232 5302.5 323.00 0.00 99.8 4.7713-09 7.409E- 10 4.003E-11 

U-234 I 4761.5 110.00 1.00 99.8 1.6253-09 4.O74E-10 1.087E-10 

U-235 4385.5 2.00 0.00 80.9 3.6453-11 5.187E-11 4.9383-11 

U-238 4184.4 38.00 0.00 100.0 5.602E-10 2.028E-10 3.9953-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

7-ILQLA 
Analyst 

Reviewer 

, 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
. 20-SEP-2004 10:41:44 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 17SEP04SR04-9232 W.CNF 
* * * * * * * * * * * * * * * * * ~ * * * T + * * * * * * * T + * * * T + * * * * * * * * * * * * * * * * T + * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

BATCH ID: 17SEP04W * SAMPLE ID: R04-923X 
SAMPLE DATE: 16-SEP-2004 00: 00 q*’’-’’h ALIQUOT: 2.000E+02 
SANPLE TITLE : ‘WELL2&300 * DETECTOR N-UMBER : 005 
ACQ DATE: 17-SEP-2004 12 :27 * AVERAGE EFFICIENCY: 18.50% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 87.70% 

TRACER FWHM (kev) : 22.60 TRACER ID: U232-AUGO3 * 
LAMBDA VALUE: 100. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 2.119 * CONFIDENCE FACTOR: 4.65 

* 5- 
ml C.LD.P‘/ 

SAMPLE MATRIX: WATER * LLB CONSTANT: 2.71 
ENERGY CAL DATE: 3-SEP-2004 13:15 * EFF CAL DATE: 3-SEP-2004 13:15 
BKG FILENAME: B - - _  005 - 31AUG04 * BKG ELAPSED TIME:: 60000, : * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

’ NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ m l  2-SIGMA uCi/ ml 

U232 , 5302.5 343.00 1.00 99.8 4.771E-09 7.4413-10 1.024E-10 

U-234 4761.5 68.00 1.00 99.8 9.4593-10 2.7973-10 1.024E-10 
I 

U-235 4385.5 2.00 0.00 80.9 3.4323-11 4.8863-11 , 4.650E-11 

U-238 4184.4 45.00 0.00 100.0 6.2473-10 2.126E-10 3.7623-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* d L  
ReVi ewe r 

r - u - o f  
Date 

0-zo-UIl 

Procedure number RL-CP-012 



BATTELLE 
RAD IOANALYTI CAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
20-SEP-2004 10 :46 :49 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 17SEP04SR04-9237 W.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 17SEP04 * SAMPLE ID: R04 - 923 7 
SAMPLE DATE: 16-SEP-2004 0O:OO * ALIQUOT : 2.000E+02 ml 
SAMPLE TITLE: WELL 601 Jr DETECTOR NirrJlBER : 0 1 0  

17-SEP-2004 12 :31 * AVERAGE EFFICIENCY: 18.99% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 94.91% 
ACQ DATE: 

U2 3 2 - AUGO 3 * TRACER FWHM (kev) : 67.32 
LAMBDA VALUE: 100. * ROI TYPE: MANUAL 
TRACER ID: 
TRACER DPM AT SAMPLE DATE: 2.119 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

BKG FILENAME: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 

ENERGY CAL DATE: 7-SEP-2004 08:16 * EFF CAL DATE: 7-SEP-2004 08:16 
B 0-10-31AUG04 * BKG ELAPSED TIME: . _  60000, ' .  * - - *  

NUCLIDE ACTIVITY SUMMARY 
NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 

AREA uci / ml 2-SIGMA uCi/ ml 

U232 5302.5 381.00 0.00 99.8 4.7713-09 7.2503-10 3.3943-11 

U-234 : 4761.5 51.00 2.00 99.8 6.3873-10 2.121E-10 1.163E-10 

U-235 4385.5 0.00 1.00 8 0 . 9  O.OOOE+OO O.OOOE+OO 1.137E-10 

i 

U-238 4184.4 75.00 0.00 100.0 9.3733-10 2.6353-10 4 3.3873-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

7 -  a - o q  
Analyst Date 

Reviewer Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
20-SEP-2004 10:48:52 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 17SEP04$R04-9239 W . C N F  
............................................................................... 

BATCH ID: 17SEP04 * SAMPLE ID: R04 - 923 9 
SAMPLE DATE: 16-SEP-2004 0O:OO * ALIQUOT: 2.000Et.02 ml 
SPXPLE TITLE : WELL C-09 * DETECTOR IvTUBBER : 012 

AVERAGE EFFICIENCY: 18.29% 
ELAPSED LIVE TIME: 60000. * RECOVERY : 86.64% 
TRACER ID: U232-AUGO3 * TRACER FWHM (kev) : 92.48 

100. * ROI TYPE: MANUAL 
* CONFIDENCE FACTOR: 4.65 

LAMBDA VALUE: 
TRACER DPM AT SAMPLE DATE: 2.119 

WATER * LLD CONSTANT: 2.71 
* EFF CAL DATE: 7-SEP-2004 08:16 

SAMPLE MATRIX: 

* 

ACQ DATE: 17-SEP-2004 12:32 * 

ENERGY CAL DATE: 7-SEP-2004 08:16 

******************************************************************************* 
BKG ELAPSED TIME: 60000. . .  B 0.12 31AUG04 * 

* BKG FILENAME: - - 

NUCLIDE ACTIVITY SUMMARY 
NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 

uCi/ ml AREA u C i /  ml 2-SIGMA 

U232 5302.5 335.00 1.00 99.8 4.7713-09 7.4293-10 1.048E-10 

U-234 4761.5 99.00 1.00 99.8 1.410E-09 3.6693-10 1.048E-10 

U-235 4385.5 3.00 0.00 80.9 5.271E-11 6.147E-11 4.761E-11 

U-238 4184.4 93.00 0.00 100.0 1.3223-09 3.4853-10 3.8523-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I 

*** ***  Tracer FWHM > 80.0 Kev 
I 

q-2o.ay  
Reviewer Date 

Procedure number RL-CP-012 
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Closure Services, U C  

Sample Preparation Record Sheet 



-- 
' A  I . .  

#PRIORITY (Manager% ApprovaC) 

RADIOANALYTICAL LABORATORY ANALYTICAL REQUEST 

Completion Date: /Ow- 13 - 0 3 'td 

FOR LAB USE ONLY 

0 ThoriumIsotope 
E Strontium90 

*Sample Dbporition: 
Hl RetumtoSubmitta 

c3Eanicals) 
0 Archive** 

CHAIN-OF-CUSTODY RECORD 

Evlrl~utor's Sigp.trrr0 DAta 

Sample submitted By: Relinquished: 

RehrmedlDWArchiv& 

Received By: Relinquished: 

RCCCiVUiBy: 

CS-027. Rev. 0 04104 



1 

BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
21-SEP-2004 06:43:14 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 20SEP04SR04-9223 PU236.CNF 
* * * * * * * * * * * * * * * * * + * * * T * * * * * * * T * * * * T * * * * * * * * * * * * * * * * * + * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

BATCH ID: 20SEP04 * SAMPLE ID: R04-9223 
SAMPLE DATE: 17-SEP-2004 0O:OO * ALIQUOT : 2.000E+02 m l  

WELL 100 * DETECTOR NUMBER : 007 

* 

* AVERAGE EFFICIENCY: 18.21% 
88.84% 

SAMPLE TITLE: 
20-SEP-2004 12:39 ACQ DATE: 

ELAPSED LIVE TIME: 60000. 
TRACER ID: PU2 3 6 -APR03 * TRACER FWHM (kev) : 6 8 . 4 2  

100. * ROI TYPE: MANUAL 
* CONFIDENCE FACTOR: 4.65 

LAMBDA VALUE: 
TRACER DPM AT SAMPLE DATE: 1.729 

WATER * LLD CONSTANT: 2.71 SAMPLE MATRIX: 

RECOVERY: * 

* EFF CAL DATE: 3-SEP-2004. 13:15 ENERGY CAL DATE: 3-SEP-2004 13:15 
BKG FILENAME: - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BKG ELAPSED TIME: I 60000.. . .  ~ 

B 007-31AUG04 * 
* - -  

' NUCLIDE ACTIVITY SUMMARY 
NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 

AREA uci/ ml 2-SIGMA uci/ ml 

PU236 5755.0 279.00 2.00 100.0 3.895E-99 6.313E-10 1.2933-10 

PU-238 5487.1 4.00 4.00 99.9 5.5763-11 9.703E-11 I 1.6743-10 

53,7773-11 PU-239 5147.7 1.00 0.00 99.9 1.3943-11 2.797E-11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9- 2/44 
Date 

/ 0 - l T - O V  
Reviewer Date 

Procedure number RL-CP-012 



. . .  
BATTELLE 

RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
21-SEP-2004 06 :44 :32 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 20SEP04SR04-9225 PU236.CNF 
* * * * * * * * * * * * * * * * * i * * * T * * * * * * * * * * T + * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

BATCH ID: 20SEP04 * SAMPLE ID: R04 - 9225 
* 

SAMPLE DATE: 17-SEP-2004 0O:OO * ALIQUOT : 2.000E+02 ml 
SAMPLE TITLE : WELL 103 
ACQ DATE: 20-SEP-2004 12 :41 
ELAPSED LIVE TIME: 60000. 
TRACER ID: PU236-APR03 
LAMBDA VALUE: 100. 
TRACER DPM AT SAMPLE DATE: 1.729 
SAMPLE MATRIX: WATER 
ENERGY CAL DATE: 7-SEP-2004 08:16 

B 009 31AUG04 BKG FILENAME: - .-. - 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

DETECTOR N L ? E R  : 009 
AVERAGE EFFICIENCY: 18.35% 
RECOVERY: 92.91% 
TRACER FWHM (kev) : 68.76 
ROI TYPE: m A L  
CONFIDENCE FACTOR: 4.65 
LLD CONSTANT: 2.71 
EFF CAL DATE: 7-SEP-2004 08:16 
BKG ELAPSED TIME: ~ 60000.. .~ ~ . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
_ .  
NUCLIDE ACTIVITY SUMMkRY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uci / n i l  2-SIGMA uCi/ m l  

PU236 5755.0 294.00 1.00 100.0 3.895E-Dg 6.3153-10 , 9.7263-11 

PU-238 5487.1 6.00 2.00 99.9 7.9373-11 8.4743-11 I 1.2283-10 

5.291E-11 6.5423-11 9.7353-11 PU-239 5147.7 4.00 1.00 99.9 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

f 0  - /  3 - 0 
I 

Reviewer Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
13-OCT-2004 10:01:03 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 120CT04$9227R PU236.CNF 
*****************V***V*******V*********************************** 

BATCH ID: 120CT04 * SAMPLE ID: 9227R 
17-SEP-2004 0O:OO * ALIQUOT : 2.000E+02 ml 

SAMPLE TITLE: ' WELL 118 * DETECTOR hVqBER : 005 
SAMPLE DATE: 

12-OCT-2004 14:39 * AVERAGE EFFICIENCY: 18.53% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 66.98% 
ACQ DATE: 

PU236-APR03 * TRACER FWHM (kev) : 69.86 
LAMBDA VALUE: 100. * ROI TYPE: MANUAL 
TRACER ID: 

TRACER DPM AT SAMPLE DATE: 1.729 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 6-OCT-2004 10:26 * EFF CAL DATE: 6-OCT-2004 10:26 

* 

, 60000, . _  B 005 40CT04 * BKG ELAPSED TIME: . * BKG FILENAME: -- - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ m l  

4.917E-11 PU236 5755.0 211.00 0.00 100.0 3.8953-09 6.918E-10 

PU-238 5487.1 . 4.00 2.00 99.9 7.2693-11 1.037E-10 1.6863-10 

PU-239 5147.7 3.00 1.00 99.9 5.4483-11 8.184E-11 1.3373-10 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

IO-/ 3 -0 t/ 
Analyst Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
13 -0CT-2004 10 : 05 : 45 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 120CT04$9229R PU236.CNF 
................................................................................. 

BATCH ID: 120CT04 * SAMPLE ID: 9229R 
SAMPLE DATE: 17-SEP-2004 0O:OO * ALIQUOT: 2.000E+02 ml 
SAMPLE TITLE : &TELL 155 * DETECTOR h?UMBER : 008 
ACQ DATE: 12-OCT-2004 14:42 * AVERAGE EFFICIENCY: 17.80% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 80.67% 
TRACER ID: PU2 3 6 - APRO 3 * TRACER FWHM (kev) : 85.47 
LAMBDA VALUE: 100. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 1.729 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 6-OCT-2004 10:26 * EFF CAL DATE: 6-OCT-2004 10:26 
BKG F I L E N F :  B 4. 008 - 40CT04 * BKG ELAPSED TIME: ._  60000, - _  

* 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uci/ ml 2-SIGMA uCi/ ml 

PU236 5755.0 244.00 3.00 100.0 3.895E-09 6.6363-10 1.6893-10 

PU-238 5487.1 7.00 4.00 99.9 1.100E-10 1.2333-10 1.8863-10 

PU-239 5147.7 3.00 0.00 99.9 4.712E-11 5.5043-11 4.2563-11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*** Tracer FWHM > 80.0 Kev *** 

10 I3  -0l 
Analyst Date 

/8-/7-0 c( 
Reviewer D a t e  

I 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY mPORT 
21-SEP-2004 06 :49: 13 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S : S  20SEP04$R04-9231 PU236.CNF 
*****************V***T********~***T*****************~**************************** 

BATCH ID: 20SEP04 * SAMPLE ID: R04 - 923 1 
SAMPLE DATE: 17-SEP-2004 0O:OO * ALIQUOT : 2.000E+02 ml 
SAMPLE TITLE: WELL 172 * DETECTOR NUMBER : 016 

ELAPSED LIVE TIME: 60000. * RECOVERY : 90.15% 
TRACER FWHM (kev) : 60.76 TRACER ID: PU2 3 6 -APR03 * 

LAMBDA VALUE: 100. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 1.729 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 

* 

ACQ DATE: 20-SEP-2004 12:47 * AVERAGE EFFICIENCY: 1 7 . 6 8 %  

ENERGY CAL DATE: 8-SEP-2004 12:21 * EFF CAL DATE: 8-SEP-2004 12:2k 
60r)OO.. . , - .  B 016 31AUG04 * BKG ELAPSED TIME: . * BKG FILENAME: - _ _  - 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
..- NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uci/ ml 2-SIGMA uCi/ ml 

PU236 5755.0 275.00 1.00 100.0 3.895E-P9 6.3863-10 1,040E-10 

PU-238 5487.1 13.00 3.00 99.9 1.8393-10 1.2723-10 1.5223-10 

PU-239 5147.7 2.00 0.00 99.9 2.828E-11 4.029E-11 '.3.832E-ll 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

7- z/-o.f 
Date 

I 

ReGiewer Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
. 22-SEP-2004 07: 02 : 51 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 21SEP04$R04-9233-PU236.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

R04-9233 
* 

21SEP04 * . SAMPLE ID: BATCH ID: 
SAMPLE DATE: 21-SEP-2004 0O:OO * ALIQUOT : 2.000E+02 ml 
SAMPLE TITLE : WELL 206 PEP * DETECTOR NUMEER : 006 
ACQ DATE: 21-SEP-2004 10:51 * AVERAGE EFFICIENCY: 18.81% 
ELAPSED LIVE TIME: 60000. * RECOVERY: 95.62% 
TRACER ID: PU236-APR03 * TRACER FWHM (kev) : 73.09 
LAMBDA VALUE: 100. * ROI TYPE: MANUAL 
TRACER DPM AT SAMPLE DATE: 1.725 * CONFIDENCE FACTOR: 4.65 
S.WPLE MATRIX : WATER * LLD CONSTANT: 2.71 
LITERGY CAL DATE: 3-SEP-2004 13:15 * EFF CAL DATE: 3-SEP-2004 13:15 

B 0.06 31AUG04 * BKG ELAPSED TIME: . 60000., . * EKG FILENAME; - . -  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

PT'JCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uci/ ml 2-SIGMA uCi/ ml 

F'J236 5755.0 310.00 0.00 100.0 3.885E-D9 6.2023-10 3.3943-11 

F'J-238 5487.1 7.00 2.00 99.9 8.7763-11 8.4453-11 1.164E-10 

F'J-239 5147.7' -1.00 1.00 99.9 -1.2543-11 2.516E-11 9.2273- 11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

/B-/s-o$!  
Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT, 
13-OCT-2004 10:11:47 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND-AMs ARCHIVE S:S 120CT04$9235R PU236.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BATCH ID: 120CT04 * SAMPLE ID: 9235R 
SAMPLE DATE: 21-SEP-2004 0O:OO * ALIQUOT : 2.000E+02 ml 
SAMPLE TITLE: +WELL 300 * DETECTOR hmBER : 012 
ACQ DATE: 12-OCT-2004 14:44 * 
ELAPSED LIVE TIME: 60000. * 
TRACER ID: PU2 3 6 - APRO 3 * TRACER FWHM (kev) : 52.45 
LAMBDA VALUE: 100. * ROI TYPE: MANUAL 

4.65 
2.71 

ENERGY CAL DATE: 4-OCT-2004 15:48 * EFF CAL DATE: 4-OCT-2004 15:48 * 

* 

AVERAGE EFFICIENCY: 18.20% 
RECOVERY: 92.80% 

60000,, - _  Bd012-10CT04 * BKG ELAPSED TIME: . * BKG FILENAME: 

TRACER DPM AT SAMPLE DATE: 1.725 * CONFIDENCE FACTOR: 
SAMPLE MATRIX: WATER * LLD CONSTANT: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

PU236 5755.0 287.00 3.00 100.0 3.885E-X)9 6.3193-10 1.4363-10 

PU-238 5487.1 8.00 5.00 99.9 1.069E-10 1.148E-10 1.750E-10 

PU-239 5147.7 0.00 1.00 99.9 O.OOOE+OO O.OOOE+OO 9.8273-11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0 

Analyst 

/o- 13-0 v 
Reviewer Date 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
13-OCT-2004 10:12:35 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 120CT04$9237R PU236.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 120CT04 * SAMPLE ID: 9237R 
2.000Et02 ml SAMPLE DATE: 21-SEP-2004 0O:OO * ALIQUOT : 

DETECTOR NUMBER : 013 SAMPLE TITLE: WELL 601 * 
AVERAGE EFFICIENCY: 17.74% ACQ DATE: 12-OCT-2004 14:45 * 

88.53% ELAPSED LIVE TIME: 60000. 
TRACER ID: PU2 3 6 -APRO 3 * TRACER FWHM (kev) : 72.24 

ROI TYPE: MANUAL4 LAMBDA VALUE: 100. * 
CONFIDENCE FACTOR: 4.65 TRACER DPM AT SAMPLE DATE: 1.725 * 
LLD CONSTANT: 2.71 SAMPLE MATRIX: WATER * 

ENERGY CAL DATE: 7-OCT-2004 15:07 * EFF CAL DATE: 7-OCT-2004 15:07 
BKG FILENAME: 

* 

* RECOVERY : 

B 013 10CT04 * BKG ELAPSED TIME: . 60000, - _  * - -  - I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

' NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uci/ ml 2-SIGMA uCi/ ml 

PU236 5755.0 267.00 1.00 100.0 3.8853-09 6.4643-10 1.055E-10 

PU-238 5487.1 6.00 1.00 99.9 8.615E-11 8.260E-11 1.056E-10 

PU-239 5147.7 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3.8893-11, 1.00 0.00 99.9 1.4353-11 2.881E-11 

Analyst 

Procedure number RL-CP-012 



BATTELLE 
RADIOANALYTICAL LABORATORY 

ALPHA SPECTROMETRY REPORT 
22-SEP-2004 07:1’0:26 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 21SEP04SR04-9239 PU236.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 21SEP04 * SAMPLE ID: R04 - 923 9 
SAMPLE DATE: 21-SEP-2004 0O:OO * ALIQUOT : 2.000Ec02 ml 

DETECTOR NUMBER : 012 SAMPLE TITLE: WELL c-09 * 
18.29% ACQ DATE: 21-SEP-2004 10:55 * AVERAGE EFFICIENCY: 
91.03% ELAPSED LIVE TIME: 60000. 
64.60 TRACER ID: PU236-APR03 * TRACER FWHM (kev) : 

ROI TYPE: MANUAL LAMBDA VALUE: 100. * 
TRACER DPM AT SAMPLE DATE: 1.725 * CONFIDENCE FACTOR: 4.65 
SAMPLE MATRIX: WATER * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 7-SEP-2004 08:16 * EFF CAL DATE: 7-SEP-2004 08:16 
BKG FILENAME: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 

* RECOVERY: 

60000.. . - .  B 0-12 31AUGO4 * BKG ELAPSED TIME: * - . -  

’ NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA uCi/ ml 2-SIGMA uCi/ ml 

PU236 5755.0 287.00 1.00 100.0 3.885E-P9 6.2963-10 9.95733-11 

PU-238 5487.1 6.00 6.00 99.9 8.125E-11 1.157E-10 1.909E-10 

PU-239 5147.7 5.00 0.00 99.9 6.771E-11 6.163E-11 3.670E-11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Analyst Date 
I 

/ O - / J - O  y 
Reviewer Date 

Procedure number RL-CP-012 
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RADIOANALYTICAL LABORATORY ANALYTICAL REQUEsT 
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combined Activity-MDA Report 
. Sample ID : R04-9223 

Page : 2 
Acquisition date : 3-AUG-2004 16:15:59 

- - - -  Non-Identified Nuclides - - - -  
Key - Line 
Activity K.L. Ided Act error MDA MDA error  Act /'MDA 

Nuclide (uCi/ml \(uCi/ml) : 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

9.6373-10 
-1.1483-09 
-1.0793-09 
8.6863-10 
3.220E-10 
-9.1863-10 
-1.6103-09 
-1.2073-08 
-6.6403-09 

1,2963-09 
3.3693-09 
1.4633-09 
1.8153-09 
2.7803-09 
1.9983-09 
4.0143-08 
1.0293-08 
3.3843-09 

2.2823-09 
5.5133-09 
2.0993-09 
2.3353-09 
4.5233-09 
3.2013-09 
4.2413-08 
3.3163-09 
5.3823-09 

0.0003+00 
O.OOOE+OO 
0.000Ei00 
0.0003+00 
0.0003+00 
0.0003+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

0.422 
-0.208 
-0.514 
0.372 
0.071 
-0.287 
-0.038 
-3.640 
-1.234 

. .  . . .  



Combined Activity-MDA Report 
Sample ID : R04-9224 

- - - -  Non-Identified Nuclides - - - -  

Nuclide 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

Key-Line 
Activity K.L.  Act error 
(uCi/rnl) Ided 

2.183E-10 9.73 OE- 10 
7.2943-10 2.5223-09 
-2.4553-09 1.0483-09 
-2.271E-10 9.8483-10 
9.5743-10 2.4363-09 

-5.1013-10 1.7323-09 
-7.6933-09 3.7723-08 
3.7713-09 9.2463-09 
-1.2403-08 2.9833-09 

Page : 2 
Acquisition date : 3-AUG-2004 16:17:53 

MDA 
(uCi/ml) 

1.6773-09' 
4.3973-09 
1.6453-09 
1.6503-09 
3.9533-09 
2.7653-09 
3.6143-08 
2.7873-09 
4.5133-09 

MDA error 

O.OOOE+OO 
O.OOOE+OO 
0. O O O E i O O  
0.000E-tOO 
0.0003+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

Act/MDA 

0.130 
0.166 
-1.432 
-0.138 
0.242 
-0.185 
-0.213 
1.353 
-2.747 

. .  . .  . .-  

. .  



Combined Activity-MDA Report 
Sample ID : R04-9225 

Page : 2 
Acquisition date : 4-AUG-2004 16:01:26 

- - - -  Non-Identified Nuclides - - - -  
Key-Line 
Activity K.L.  Ided Act error MDA MDA error Act /MDA 

Nuclide (uCi/ml (uCi/ml) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

4.2693-10 
-1.6993-11 
-2.0983-09 
-2.1343-10 
8.2913-10 
2.5513-10 
1.2503-08 
-8.2593-10 
-7.9973-09 

1.2393-09 
3.2063-09 
1.2113-09 
1.7513-09 
2.7313-09 
1.9203-09 
3.9393-08 
1.0473-08 
3.2153-09 

2.2043-09 
5.3183-09 
1.945E-09 
2.1563-09 
4.461E-09 
3.121E-09 
4.0503-06 
3.140E-09 
5.0493-09 

O.OOOE+OO 
O.OOOE+OO 
0.000E+00 
0.0003+00 
0.0003+00 
0.000E+00 
0.0003+00 
0.0003+00 
0.0003+00 

0.194 
-0.003 
-1.078 
-0.099 
0.186 
0.082 
0.309 

-0.263 
-1.584 

. .  . . .  - -  . -  . _ -  

. .  



combined Activity-MDA Report 
Sample ID : R04-9226 

Page : 2 
Acquisition date : 4-AUG-2004 16:03:10 

_ - - -  Identified Nuclides - - - -  

Nuclide (uCi/ml 
MDA MDA error Act/MDA 

(uCi/ml> 
Act error 

CS-137 1.0793-08 2.2003-09 

- - - -  Non-Identified Nuclides - - - -  
Key-Line 
Activity K.L. Ided Act error 

Nuclide (uCi/ml 

CO-60 
SB-125 
CS-134 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

2.5753-10 9.0173-10 
-9.3663-10 2.4463-09 
-3.3863-09 1.1013-09 
1.0483-09 2.4103-09 
6.2593-10 - -  1.7103-09 
3.5393-08 3.6953-08 
1.119E-08 +. . .  9.7913-09 
4.2863-09 2,8663-09 

1.6393-09 

MDA 
(uCi/ml) 

1.5643-09 
4.1823-09 
1.5583-09 
3.9133-09 
2.7703-09 
3.5323-08 
2.7263-09 
4.4206-09 

0.0003+00 

MDA error 

0.0006+00 
0.000E+00 
O.OOOE+OO 
0 .DOOE+00 
0 :600E+OO 
O.OOOE+OO 
O.OOOE+OO 
0.0003+00 

6.582 

Act/MDA 

0.165 
-0.224 
-2.173 

0.. 268 
0 I22'6 

c 1.002 
7 4.104 

0.970 



combined Activity-MDA Report 
Sample ID : R04-9227 

- - - -  Non-Identified Nuclides - - - -  

Nuclide 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

Key-Line 
Activity K.L .  Act error 
(uCi/ml> Ided 

-1.0233-09 
-1.1583-09 
-2.2323-09 
-1.6263-09 
1.4413-09 
4.0563-10 
-2.7773-08 
-1.4643-08 
-7.7103-09 

Page : 2 
Acquisition date : 5-AUG-2004 08:35:35 

MDA 
(uCi/ml) 

2.2953-09 
5.4023-09 
2.2623-09 
2.6023-09 
4.5963-09 
3.3153-09 
5.4953-08 
1.5143-08 
5.5123-09 

3.9453-09 
9.0513-09 
3.7303-09 
3.8963-09 
7.6733-09 
5.4 8 OE- 09 
7.5143-08 
5.4793-09 
8.7773-09 

MDA error 

0.0003+00 
0.0003+00 
O.O@@E+OO 
O.OOOE+OO 
O.OOOE+OO 
0.0003+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

Act/MDA 

-0,259 
-0.128 
-0.598 
-0.417 
0.188 
0.074 
-0.370 
-2.673 
-0.878 

. .  . . .  .. . .  . _. 

.. 



combined Activity-MDA Report 
Sample ID : R04-9228 

- - - -  Non-Identified Nuclides - - - -  

Nuclide 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

Key - L ine 
Activity K.L.  Act error 
(uCi/ml) Ided 

-2.0923-10 
1.2013-09 
3.5453-10 
-1.3793-10 
3.4203-09 
6.5083-10 
-7.4993-09 
1.4423-08 
-1.1353-08 

1.5233-09 
3.8683-09 
1.6543-09 
1.6063-09 
3.8293-09 
2.711E-09 
4.7983-08 
1.2203-08 
4.5893-09 

Page : 2 
Acquisition date : 5-AUG-2004 08:38:19 

MDA 
(uCi/ml) 

2.3773-09 
6.8813-09 
2.5203-09 
2.7413-09 
6.4013-09 
4.4333-09 
5.4443-08 
4.3153-09 
7.0553-09 

MDA error Act/MDA 

O.OOOE+OO -0.088 
0 .0003+00  0.175 
0.00CE;OO 0.145 
0 .0003+00  -0.050 
O.OOOE+OO 0.534 
0.000E-tOO 0.147 
0 .0003+00  -0.138 
0 .0003+00  - 3.342 
0.000E+00 -1.609 

. .  . . .  . -  . .. 



combined Activity-MDA Report 
Sample ID : R04-9229 

- - - -  Non-Identified Nuclides - - - -  
Key-Line 

Nuclide 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

Activit K.L.  Act er ror  
(uCi/rnlf' Ided 

-2.2213-10 
1.0623-09 
-9.4343-10 
-1.0313-09 
1.6793-09 
-7.4033-10 
9.207E-09 
-2.7163-09 
-6.3353-09 

9.5073-10 
2.4523-09 
9.474E- 10 
1.5723-09 
2.1653-09 
1.5283-09 
3.5063-08 
9.2523-09 
2.5733-09 

Page : 2 
Acquisition date : 6-AUG-2004 16:06:49 

MDA 
(uci /ml ) 

1.6203-09 
4,1023-09 
1.5713-09 
1.6593-09 
3.5533-09 
2.4433-09 
3.2103-08 
2.5273-09 
4.0743-09 

MDA er ror  Act/MDA 

O.OOOE+OO 
O.OOOE+OO 
0. OOOEiOO 
0.0003+00 
O.OOOE+OO 
0.0003+00 
0.0003+00 
0.0003+00 
0.0003+00 

-0.137 
0.259 
-0.601 
-0.621 
0.473 
-0.303 
0.287 
-1.075 
-1.555 

. .  . . .  . -  . 

! 

, 



Combined Activity-MDA Report 
. Sample ID : R04-9230 

_ - - -  Non-Identified Nuclides - - - -  
Kev-Line 

Nuclide 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

Activity K.L. Ided Act error 
(uCi/ml 

4.8543-10 
-1.2043-09 
-3.1823-09 
9.3153-11 
-5.0023-10 
8.2373-10 
4.6003-08 + 
-4.2443-10 
2.4763-09 

Page : 2 
Acquisition date : 6-AUG-2004 16:09:01 

7.3033-10 . .  
1.9483-09 
7. %0E-10 
7.5233-10 
1.9053-09 
1.3323-09 
3.5993-08 
8,0043-09 
2.2743-09 

MDA 
j (uCi/ml) 

1.2553-09 
3.3033-09 
1.2033-09 
1.2693- 09 
3.0383-09 
2.1583-09 
2.7843-08 
2.1513-09 
3.4353-09 

MDA error Act/MDA 

0.0003+00 0.387 
0.0003+00 -0.365 
0.000E+00 -2.646 
0.0003+00 0.073 
0.0003+00 -0.165 
O.OOOE+OO 0.382 

1.652 0 .0003+00  -c 

0 .0003+00  -0.197 
O.OOOE+OO 0.721 

. .  . . .  . .  . 



Combined Activity-MDA Report 
.Sample ID : R04-9231 

_ - - -  Non-Identified Nuclides - - - -  
Key-Line 
Activity K.L. Ided Act error 

Nuclide (uCi/ml 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

5.608E-11 
-1.7653-09 
-4.10SE-09 
-8.703E-10 
-3.3973-09 
2.4153-09 
-1.4313-09 
-5.1163-09 
-9.3033-09 

2.0223-09 
4.7673-09 
2.008E-09 
2.2243-09 
4.3013-09 
2.9753-09 
5.0483-08 
1.3 193- 08 
4.9393-09 

Page : 2 
Acquisition date : 10-AUG-2004 09:38:53 

MDA 
(uc i /ml ) 

3.5603-09 
7.8693-09 
3.106E-09 
3.2363-09 
6.8293-09 
5.019E-09 
6.4043-08 
4.. 7893-09 
7.7523-09 

MDA error 

O.OOOE+OO 
0.000E-1-00 
0.000E+00 
O.OOOE+OO 
0.0003-1-00 
0.0003+00 
0.0003+00 
0.000E-1-00 
0.0003+00 

Act/MDA 

0.016 
-0.224 
-1.323 
-0.269 
-0.497 
0.481 
-0.022 
-1.068 
-1.200 

. .  . . .  . .  . 



Combined Activity-MDA Report 
.Sample ID : R04-9232 

- - - -  Non-Identified Nuclides - - - -  
Key-Line 

Nuclide 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

Activity K.L. Ided Act error 
(uCi/ml 

1.054E-10 
2.810E-09 
-2.8756-10 
3.414E-10 
-2.1883-09 
-8.030E-10 
-1.9013-08 
-3.4123-09 
-1.5663-08 

1.5343-09 
3.8563-09 
1.6903-09 
1.5263-09 
3.7803-09 
2.6693-09 
4.7483-08 
1.150E-08 
4.7353-09 

Page : 2 
Acquisition date : 10-AUG-2004 09:41:48 

MDA 
(uci /ml ) 

2.6863-09 
6.9813-09 
2.4853-09 
2.6553-09 
6.010E-09 
4.2843-09 
5.3923-08 
4.3323-09 
7.0903-09 

MDA error Act/MDA 

O.OOOE+OO 
0.0003+00 
0 .  O O O E i O O  
0.000E+00 
O.OOOE+OO 
0.0003+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

0.039 
0.403 

- 0 .  i16 
0.129 
-0.364 
-0.187 
-0.353 
-0.788 
-2.209 



Combined Activity-MDA Repoi 
Sample ID : R04-9233 

- - - -  Identified Nuclides - 

Nuclide (uCi/ml 

TH-234 5.028E'-O8 3.8903-08 

- - - -  Non-Identified Nuclides - - - -  
Key-Line 

Nuclide 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
U-235 
AM-241 

AcEivity K.L. Act error 
(uCi/ml) Ided 

2.210E-10 I 8.9563-10 
-6.3603-10 2.3593-09 
-1.8263-09 9.7653-10 
-1.4513-10 . 9.1863-10 
4.4953-10 . *  2.2783-09 
2.6473-10 1.611E-09 
2.3603-09 . 8.6463-09 
-7.4773-10 . 2.710E-09 

Page : 2 
: 10-AUG-2004 16:02:43 

MDA error Act /MDA 

2.0483-08 0.0003+00 2.455 

MDA 
(uCi/ml) 

1.4863-09 
4.0423-09 
1.5593-09 
1.5413-09 
3.6763-09 
2.5963-09 
2.5363-09 
3.9723-09 

MDA error 

0.0003+00 
O.OOOE+OO 
O.OOOE+OO 
0. I)OOE+00 
0 .'0003+00 
0.000E+OO 
O.OOOE+OO 
O.OOOE+OO 

Act /MDA 

0.149 
-0.157 
-1.171 
-.O.. 094 
0 .- 122 
0.102 
0.931 
-0.188 



Combined Activity-MDA Report 
--Sample ID : R04-9234 

Page : 2 
Acquisition date : 13-AUG-2004 15:52:18 

- - - -  Non-Identified Nuclides - - - -  
Key-Line 
Activity K.L.  Act error MDA MDA error Act/MDA 

Nuclide (uCi/ml) Ided ( uci /ml ) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

-9.5033-11 
8.4663-10 
-1.220E-09 
-9.9443-10 
3.1813-10 
7.5963-10 
2.4353-08 
-2.8623-09 
-7.7433-09 

6.3133-10 
1,6543-09 
9.361E-10 
1.4293-09 
1.4073-09 
9.8683-10 
3.1923-08 
8.0013-09 
1.6423-09 

1.0533-09 
2.7293-09 
I. 0253-09 
1.0693-09 
2.2673-09 
1.5993-09 
2.0453-08 
1.5923-09 
2.5633-09 

O.OOOE+OO 
0.0003+00 
0.00GEt00 
0.0003+00 
0 .0003+00  
O.OOOE+OO 
0 .0003+00  
0.0003+00 
O.OOOE+OO 

-0,090 
0.310 
-1. i90 
-0.930 
0.140 
0.475 - 1.191 
-1.798 
-3.021 



Combined Activity-MDA Report 
.Sample ID : R04-9235 

- - - -  Non-Identified Nuclides - - - -  

Page : 2 
Acquisition date : 13-AUG-2004 16:04:27 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

-3.6023-10 
-9.8083-10 
-2.941E-10 
4.2983-10 
7.5383-11 

-6.7833-10 
4.6313-08 + 
6.0003-09 
4.821E-10 

4.7743-10 
1.2883-09 
6.045E-10 
4.9393-10 
1.2433-09 
8.8223-10 
3.2653-08 
7.003E-09 
1.6253-09 

7.7803-10 
2.1743-09 
6.147E-10 
8.350E-10 
1.9833-09 
1.3943-09 
1.7933-08 
1,3853-09 
2.1823-09 

O.OOOE+OO 
O.OOOE+OO 
0.000EtGO 
O.OOOE+OO 
0.0003+00 
0.0003+00 
0.0003+00 
O.OOOE+OO 
O.OOOE+OO 

-0.463 
-0.451 
-0.361 
0.515 

. 0.038 
-0.487 

I 2.583 
c 4.331 

0.221 

. .  . . .  . -  

e 



Combined Activity-MDA Report 
.. Sample ID : R04-9236 

- - - -  Non-Identified Nuclides - - - -  

Nuclide 

CO-60 
SB-125 
CS-i34 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

Key- Li ne 
Activity K.L. Act error 
(uCi/ml 

-4.8153-10 
2.3003-09 
-7.987B-10 
-7.6883-10 
-9.4583-10 
-4.3623-11 
8.4743-09 
-9.6503-09 
-6.4313-09 

Page : 2 
Acquisition date : 16-AUG-2004 14 :29:17 

MDA ' 
(uCi/ml> 

1.1643-09 ' 1.9733-09' 
3.0863-09 5.2643-09 
1.3163-09 1.902E-09 
1.7043-09 1.9943-09 
2.6353-09 4.2323-09 
1.8453-09 2.9863-09 
3.8583-08 3.9453-08 
9.8893-09 3.0453-09 
3.1723-09 5.0453-09 

MDA error 

0.0003+00 
0.000E-tOO 
O.OOOE+OO 
0.0003+00 
0.0003+00 
0 .0003+00 
0.0003+00 
0 .0003+00 
0 .0003+00  

Act/MDA 

-0.244 
0.437 
-0.420 
-0.386 
-0.223 
-0.015 
0.215 
-3.169 
-1.275 



Combined Activity-MDA Report Page : 2 
.Sample ID : R04-9237 Acquisition date : 16-AUG-2004 14:29:22 

- - - -  Non-Identified Nuclides - - - -  
Key - Line 

Nuclide 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

Activity K.L.  Ided Act error 
(uCi/ml 

-2.051E-10 
9.661E-10 
-4.3473-10 
- 7.4 8 1E- 10 
3.033E-10 
-1.1753-09 
3.4813-09 
-1.7503-10 
-1.3363-08 

9.4943-10 
2.5143-09 
1.0753-09 
9.681E-10 
2.3683-09 
1.6683-09 
3.7853-08 
9,3333-09 
2.9333-09 

MDA 
(uci/d) I 

1.5683-09 
4.3863-09 
1.527E-09 
1.5883-09 
3.8173-09 
2.6383-09 
3.5253-08 
2.6863-09 
4.4153-09 

MDA error 

O.OOOE+OO 
O.OOOE+OO 
O . O C ) C E + O O  
O.OOOE+OO 
O.OOOE+OO 
0.0003+00 
O.OOOE+OO 
O.OOOE+OO 
0.0003+00 

Act /MDA 

-0.131 
0.220 

-0.281 
-0.471 
0.079 
-0.445 
0.099 
-0.065 
-3.027 

. .  - . - .  - .  
I 

_ .  

Pg. 33 - o f 3 4  



Combined Activity-MDA Report 
:Sample ID : R04-9238 

Page : 2 
Acquisition date : 17-AUG-2004 14:53:26 

- - - -  Non-Identified Nuclides - - - -  
Key - Li ne 
Activit K.L. Act error MDA MDA error Act/MDA 

Nuclide (uCi/rnlr Ided ~ (uci /ml ) 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

-2.2563-10 
-1.4503-10 
-2.5113-09 
4.1163-10 
2.4283-10 
1.2893-09 
3.1053-08 
-5.5773-09 
1.8913-09 

8.0463-10 
2.0633-09 

1.4923-09 
1.7623-09 
1.2363-09 

+ 3.5923-08 
8.6783-09 
2.119E-09 

8. oa2E-10 

1.3063-09 
3.3753-09 

1.3433-09 
2.8413-09 
2.019E-09 
2.5633-08 
1.9593-09 
3.1793-09 

i.277E-09 

O.OOOE+OO -0.173 
O.OOOE+OO -0.043 
O.OGGE+OO , -1.966 
0.0003+00 0.306 
0,00OE+00 0.085 

0.638 O.OOOE+OO 
1.211 0 .0003+00  c 

O.OOOE+OO -2.847 
O.OOOE+OO 0.595 

. .  . . .  . .  . 



Combined Activity-MDA Report 
:Sample ID : R04-9239 

- - - -  Non-Identified Nuclides - - - -  
Key - Line 

Nuclide 

CO-60 
SB-125 
cs-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

Ackivity K.L. 
(uCi/ml> Ided 

-2.1503-10 
-1.3273-10 
-2.671E-09 
1.023E-10 
2.0873-09 
-2.5243-10 
3.014E-08 
7.1173-09 + 
1.300E-09 

_ -  

Ac t  error 

5.7923-10 
1.5163-09 
6.2583-10 
5.8793-10 
1.4743-09 
1.050E-09 
3.150E-08 
7.801E-09 
1.7813-09 

Page : 2 
Acquisition date : 17-AUG-2004 14:55:08 

MDA 
(uCi/ml> 

. ' .  
' 9.5703-10 

2.5913-09 
9.630E-10 
9.8543-10 
2.3993-09 
1.6703-09 
2.151E-08 
1.6573-09 
2.6473-09 

MDA error Act/MDA 

-0.225 
-0.051 
-2.774 
0.104 
0.870 
-0.151 
1.401 
4.296 
0.491 

. .  . . , - .  -. 

_. 



Combined Activity-MDA Report 
:Sample ID : R04-9240 

- - - -  Non-Identified Nuclides - - - -  
Key-Line 
Activity K.L. Act error 

Nuclide (uCi/rnl) Ided 

CO-60 
SB-125 
CS-134 
CS-137 
EU-152 
EU-154 
TH-234 
U-235 
AM-241 

-3.0723-11 
-4.4923-11 
-2.0703-09 
-2.1233-10 
-1.7473-10 
1.208E-10 
2.1963-08 
-4.2033-09 
1.3 813-09 

6.4393-10 
1.6623-09 
6.3603-10 
1.4103-09 
1.3863-09 
9,7963-10 
3,1083-08 
7.9413-09 
1.7023-09 

Page : 2 
Acquisition date : 20-AUG-2004 15:45:27 

MDA 
(uCi/ml> 

1.0793-09 
2.7133-09 
1.0123-09 
1.0583-09 
2.2233-09 
1.5753-09 
2.0433-08 
1.5823-09 
2.537E-09 

MDA error 

O.OOOE+OO 
O.OOOE+OO 
0.000E-iOO 
0.0003+00 
0 .0003+00  
O.OOOE+OO 
O.OOOE+OO- 
O.OOOE+OO 
O.OOOE+OO 

Act/MDA 

-0.028 
-0.017 
-2.045 
-0.201 
-0.079 
0.077 
1.075 
-2.657 
0.544 

. .  . .  . .  

I 
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