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Department of Energy 
National Nuclear Security Administration 

Los Alamos Site Office 
Los Alamos, New .Mexico 87544 

OCT 1 5 2004 
CERTIFIED MAIL- RETURN RECEIPT REQUESTED 

Mr. Chris Vick 
Ground Water Quality Bureau 
New Mexico Environment Department 
PO Box 26110 
S/Fe, NM 87502 

vMr. John Young 
Hazardous Material Bureau 
New Mexico Environment Department 
PO Box 26110 
Santa Fe, NM 87502 

Dear Mr. Chris Vick and Mr. John Young: 

Subject: R-34 Drilling and Development Water 

Attached is the analytical screening data from the sampling from Workplan Well R-34 
drilling and development water. Workplan Well R-34 is located in the Mortandad 
Canyon watershed on San lldefonso property. Approximately 65,000 gallons of drilling 
and development water was recentlyproduced during the construction and development 
of R-34. Screening analysis of the stored water produced the following results: 

• No PCBs were detected at concentrations greater than Method Detection Limits 
(MDLs). 

• No VOAs or SVOAs were detected with the exception of acetone at 830 ppb. It is 
believed that the acetone detected in the stored water is an artifact of the drilling 
additive, Quickfoam, that contains isopropyl alcohol. 

• Gross alpha activity is 0.76 pCi/L (+/-0.52 pCi/L, MDA=0.87 pCi!L). 
• Gross beta activity is 4.2 pCi/L ( +/-1.2 pCi/L, MDA= 1.9 pCi/L). 
• Tritium is non detect (MDA=670 pCi/L). 
• No perchlorate was detected in the sample at concentrations greater than 4.0 ppb 

(Method 314). 
• Analysis of a filtered sample showed that no contaminants exceeded NM WQCC 

Regulation 3103 ground water standards. 
• No high explosives (HE) were detected in the sample. 

DOE proposes to land apply the R-34 water at the drill site using sprinklers and, 
alternately, apply the R-34 water to the dirt road leading from the drill site to R-13 for 
dust suppression. The application will be conducted in accordance with the terms and 
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Mr. Chris Vick and Mr. John Young 2 

conditions of the Hydrogeologic Workplan NOI. The depth to ground water at the site is 
approximately 796 ft below ground surface 

Copies of the analytical reports are attached. Please contact Bob Beers at 667-7969 
(office) or Tom Whitacre at 665-5042 (office) should you have any questions regarding 
this notification. 

Sincerely, 

~~ \.e~~ 
MathlQnsen 

EM:3BE-001 Ground Water Program Compliance Manager 

Att<tchment 

cc w/ attachment: 
T. Whitacre, EM, LASO 
S. Pearson, RRES-WQH, LANL, MS-M992 
M. Saladen, RRES-WQH, LANL, MS-K497 
B. Beers, RRES-WQH, LANL, MS-K497 

OCT 1 51004 



HALL 
ENVIRONMENTAL 
ANALYSIS 
LABORATORY 

COVER LETTER 

September 28, 2004 

Bernie Bockisch 
Kleinfelder 
8300 Jefferson, NE Suite B 
Albuquerque, NM 87113 
TEL: (505) 401-1955 
FAX (505) 344-1711 

RE: R-34 

Dear Bernie Bockisch: 

Order No.: 0409024 

Hall Environmental Analysis Laboratory received 3 samples on 9/2/2004 for the analyses 
presented in the following report. 

These were analyzed according to EPA procedures or equivalent. 

Reporting limits are determined by EPA methodology. No detennination of 
compounds below these (denoted by the ND or< sign) has been made. 

Please don't hesitate to contact HEAL for any additional infonnation or clarifications. 

Sincerely, 

Andy • eman, · ess Manager 
Nancy McDuffie, Laboratory Manager 

4901 Hawl<ins NE• Suite D• Albuquerque, NM 87109 
505.345.3975• Fax 505.345.4107 

www. hallenvironmental. com 



Hall Environmental Analysis Laboratory 

CLIENT: 

Project: 

Lab Order: 

Kleinfelder 

R-34 

0409024 

Date: 28-Sep-04 
···-==--=--=· =·· =-======:····----·--·-

CASE NARRATIVE 

Method 8270: Due to an incorrect internal standard mix the Aq sample was re-extracted for 
confirmation. 
A x 1 0 prep dilution was also necessary due to surfactants in the sample. 

Method 6010: MB and LCS fail for iron due to contamination from the high concentration in the parent 
sample. 

Pagel of] 



Hall Environmental Analysis Laboratory 

CLIENT: 
Lab Order: 
Project: 

LabiD: 

Kleinfelder 

0409024 

R-34 

0409024-01 
-------------·--

Date: 28-Sep-04 

Client Sample ID: R-34 Water 
Collection Date: 9/I/2004 4:00:00 PM 

Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 300.0: ANIONS 
Fluoride 0.33 0.10 
Chloride 3.5 0.10 
Nitrogen. Nitrite (As N) NO 0.10 
Bromide 1.5 0.10 
Nitrogen, Nitrate (As N) 0.28 0.10 
Phosphorus, Orthophosphate (As P) NO 0.50 
Sulfate 16 0.50 

EPA METHOD 8082: PCB'S 
Aroclor 1016 NO 1.0 
Aroclor 1221 NO 5.0 
Aroclor 1232 NO 1.0 
Aroclor 1242 NO 1.0 
Aroclor 1248 NO 1.0 
Aroclor 1254 ND 1.0 
Aroclor 1260 ND 1.0 

Surr. Oecachloroblphenyl 63.2 45.3-140 
Surr. Tetrachloro-m-xylene 42.4 28.1-139 

EPA METHOD 82608: VOLATILES 
Benzene ND 10 
Toluene ND 10 
Elhylbenzene NO 10 
Methyl tert-butyl ether (MTBE) NO 10 
1,2.4-Trlmethylbenzene NO 10 
1,3,5-Trlmethylbenzene NO 10 
1,2-0ichloroethane (EOC) NO 10 
1,2-0ibromoelhane (EOB) NO 10 
Naphthalene ND 20 
1-Melhylnaphthalene NO 40 
2-Methylnaphlhalene NO 40 
Acetone 830 100 
Bromobenzene NO 10 
Bromochloromethane NO 10 
Bromodlchloromethane NO 10 
Bromoform NO 10 
Bromomethane NO 20 
2-Butanone NO 100 
Carbon disulfide NO 100 
Carbon Tetrachloride NO 10 
Chlorobenzene NO 10 
Chloroethane NO 20 

Qualifiers: ND- Not Oct· tet t t .... R{ uti! .. L!ri:it 
·: .: .. ·· ·:· .. -

J- Analytc de ;ted be :w :•anti< ::ion limi 

B- Analytc detected in the assocint~(!Mcthod Blank 

•- Value exceeds Mnximum Contaminant Level 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

IJg/L 

!Jg/L 

IJQ/L 

!Jg/L 

IJQ/L 

IJQ/L 

IJg/L 

%REG 

%REC 

!Jg/L 

!JQ/L 

IJQ/L 

IJg/L 

IJQ/L 

IJg/L 

IJQ/L 

IJg/L 

IJQ/L 

IJg/L 

IJQ/L 

IJQIL 

IJQ/L 

IJg/L 

J.lQ/L 

IJg/L 

J.lQ/L 
IJg/L 

IJg/L 

J.lg/L 

IJQ/L 

!Jg/L 

Analyst: MAP 
9/2/2004 3:20:27 PM 

9/2/2004 3:20:27 PM 

9/2/2004 3:20:27 PM 

9/2/2004 3:20:27 PM 
9/2/2004 3:20:27 PM 
9/2/2004 3:20:27 PM 
9/2/2004 3:20:27 PM 

Analyst: JMP 
9/13/2004 8:25:41 AM 
9/13/2004 8:25:41 AM 
9/13/2004 8:25:41 AM 
9/13/2004 8:25:41 AM 

1 9/13/2004 8:25:41 AM 
1 9/13/2004 8:25:41 AM 
1 9/13/2004 8:25:41 AM 

9/13/2004 8:25:41 AM 
9/13/2004 8:25:41 AM 

Analyst: KTM 
10 9/3/2004 

10 9/3/2004 

10 9/3/2004 

10 9/3/2004 

10 9/3/2004 
10 9/3/2004 

10 9/3/2004 

10 9/3/2004 

10 9/3/2004 

10 9/3/2004 

10 9/3/2004 

10 9/3/2004 

10 9/3/2004 

10 9/3/2004 

10 9/3/2004 
10 9/3/2004 

10 9/3/2004 

10 9/3/2004 
10 9/3/2004 

10 9/3/2004 

10 9/3/2004 
10 9/3/2004 

,Sp ! Rc, ·~,outsif:~nccep: Ire !Vel_ 'imir~· 

Rf OUiiide :~ept:!:!; .. !JVCI .fit 'ts 

E- Value u~ve quiuiiiilitio~ nmgc 

Page 1 ofl2 



Hall Environmental Analysis Laboratory Date: 28-Sep-04 
--~-·--~- ---·-- ---------

CLIENT: Kleinfelder Client Sample ID: R-34 Water 

Lab Order: 0409024 Collection Date: 9/112004 4:00:00 PM 
Project: R-34 

Lab ID: 0409024-01 Matrix: AQUEOUS 
-------·-

Analyses Result PQL Qual Units DF Date Analyzed 

Chloroform ND 10 IJg/L 10 9/3/2004 
Chloromethane ND 10 IJg/L 10 9/3/2004 
2-Chlorotoluene NO 10 1-fQ/L 10 9/3/2004 
4-Chlorotoluene NO 10 1-fg/L 10 9/3/2004 
ds-1,2-DCE NO 10 IJg/L 10 9/3/2004 
cls-1,3-0ichloropropene NO 10 IJg/L 10 9/3/2004 
1,2-Dibromo-3-chloropropane NO 20 IJg/L 10 9/3/2004 
Olbromochloromethane NO 10 IJQ/L 10 9/3/2004 
Oibromomelhane NO 20 IJg/L 10 9/3/2004 
1,2-0ichlorobenzene NO 10 IJQ/L 10 9/3/2004 
1,3-0ichlorobenzene NO 10 IJg/L 10 9/3/2004 
1.4-Dichlorobenzene NO 10 IJg/L 10 9/3/2004 
Dichlorodlfiuoromethane NO 10 IJg/L 10 9/3/2004 
1,1-Dichloroelhane ND 10 IJQ/L 10 9/3/2004 
1,1-Dichloroelhene ND 10 IJQ/L 10 9/3/2004 
1,2-Dichloropropane NO 10 IJg/L 10 9/3/2004 
1,3-Dlchloropropane ND 10 1-fQ/L 10 9/3/2004 
2,2-Dichloropropane NO 10 IJg/L 10 9/312004 
1,1-Dichloropropene NO 10 !Jg/L 10 9/3/2004 
Hexachlorobutadlene ND 10 IJg/L 10 9/3/2004 
2-Hexanone ND 100 IJg/L 10 9/312004 
lsopropylbenzene NO 10 IJQIL 10 9/312004 
4-lsopropyltoluene ND 10 IJg/L 10 9/312004 
4-Methyl-2-pentanone ND 100 IJ91l 10 9/3/2004 
Methylene Chloride ND 30 IJg/L 10 9/3/2004 
n-Butylbenzene ND 10 IJQIL 10 9/3/2004 
n-Propylbenzene ND 10 IJg/L 10 9/3/2004 
sec-Butylbenzene NO 10 IJg/L 10 9/3/2004 
Styrene NO 10 IJg/L 10 9/3/2004 
tert-Butylbenzene ND 10 IJg/L 10 9/3/2004 
1,1,1,2-Tetrachloroethane ND 10 IJg/L 10 9/3/2004 
1,1,2,2-Tetrachloroelhane ND 10 IJg/L 10 9/3/2004 
Tetrachloroethene (PCE) ND 10 IJQ/L 10 9/3/2004 
trans-1,2-DCE ND 10 IJQ/L 10 9/312004 
trans-1 ,3-0ichloropropene NO 10 IJg/L 10 9/312004 
1,2,3-Trlchlorobenzene NO 10 !Jg/L 10 9/3/2004 
1,2,4-Trlchlorobenzene ND 10 IJg/L 10 9/3/2004 
1,1,1-Trichloroelhane ND 10 IJg/L 10 9/3/2004 
1,1,2-Trichloroethane ND 10 IJg/L 10 9/3/2004 
Trlchloroethene (TCE) NO 10 IJg/L 10 9/3/2004 
Trichlorofluoromelhane ND 10 IJg/L 10 9/3/2004 
1,2,3-Trichloropropane ND 20 1J91l 10 9/3/2004 

Qunllncrs: NO-Not Oct- !Cl .. tt . Rt 1rtir Lfn.it ,:, . sp. ! -Ri: •. · •cry outsit'.' ncccp . Ire~ ~ver. 'imir; 
.. 

J - Annlyte de Si.ed be ·w .•nnti :ionlimi . i RF: ·. out;ide; :ept.!:!. :. ·. 'JVCI ih :•s 
.. - -··-

B - Ana lyle detected in the associated Method Blnnk E • Value nbove qunnlillltion range 

•- Value eKceeds Maximum Contnminnnt Level Page 2 of 12 



Hall Environmental Analysis Laboratory Date: 28-Sep-04 
···-······- ·-·-···-----------------

CLIENT: Kleinfelder Client Sample ID: R-34 Water 
Lab Order: 0409024 Collection Date: 9/J/20b4 4:00:00 PM 
Project: R-34 

Lab ID: 0409024-01 Matrix: AQUEOUS 
------

Analyses Result PQL Qual Units DF Date Analyzed 
Vinyl chloride NO 10 J,Jgll 10 9/3/2004 
Xylenes, Total ND 10 J.IQ/L 10 9/3/2004 

Surr: 1 ,2-Dlchloroethane-d4 104 70.6-124 %REC 10 9/3/2004 
Surr: 4-Bromonuorobenzene 102 76.4-130 %REC 10 9/3/2004 
Surr: Dibromofluoromethane 116 67.2-131 %REC 10 9/3/2004 
Surr. Toluene-dB 102 82.1-123 %REC 10 9/3/2004 

EPA METHOD 8270C: SEMIVOLATILES Analyst: GAB 
Acenaphthene ND 100 tJQ/L 9/23/2004 
Acenaphthylene NO 100 tJQIL 9/23/2004 
Aniline ND 100 J,Jg/L 9/23/2004 
Anthracene ND 100 J,Jg/L 9/23/2004 
Azobenzene NO 100 tJQ/L 9/23/2004 
Benz(a)anlhracene NO 150 tJg/L 9/23/2004 
Benzo(a )pyrene NO 100 tJg/L 9/23/2004 
Benzo(b)fluoranthene ND 100 )Jg/L 9/23/2004 
Benzo(g,h,l)perylene NO 100 tJg/L 9/23/2004 
Benzo(k)fluoranthene ND 100 J,Jg/L 9/23/2004 
Benzoic acid ND 500 tJ91L 9/23/2004 
Benzyl alcohol ND 200 tJg/L 9/23/2004 
Bls(2-chloroethoxy)melhane NO 100 tJQ/L 9/23/2004 
Bls(2-chloroethyl)ether ND 150 tJg/L 9/23/2004 
Bls(2-chlorolsopropyl)ether NO 150 tJQIL 9/23/2004 
Bls(2-ethylhexyl)phthalate NO 150 tJQ/L 9/23/2004 
4-Bromophenyl phenyl ether NO 100 IJQ/L 9/23/2004 
Butyl benzyl phthalate NO 150 !Jg/L 9/23/2004 
Carbazole ND 100 tJQ/L 9/23/2004 
4-Chloro-3-melhylphenol NO 200 IJg/L 9/23/2004 
4-Chloroanlllne NO 200 IJg/L 9/23/2004 
2-Chloronaphthalene NO 100 IJg/L 9/23/2004 
2-Chlorophenol NO 100 tJQ/L 9/23/2004 
4-Chlorophenyl phenyl ether NO 150 !Jgll 9/23/2004 
Chrysene ND 150 J,Jg/L 9/23/2004 
DI-n-butyl phthalate NO 100 IJQ/L 1 9/23/2004 
Di-n-cetyl phthalate NO 150 !Jg/L 1 9/23/2004 
Dlbenz(a,h )anthracene NO 100 IJQ/L 9/23/2004 
Dibenzofuran NO 100 tJg/L 9/23/2004 
1,2-Dichlorobenzene NO 100 IJg/L 9/23/2004 
1,3-Dichlorobenzene ND 100 J,Jg/L 1 9/23/2004 
1,4-Dichlorobenz~ne ND 100 tJQ/L 1 9/23/2004 
3,3 • -Dichlorobenzldlne NO 150 IJQ/L 1 9/23/2004 
Olelhyl phthalate NO 100 IJg/L 9/23/2004 
Dimethyl phthalate NO 100 IJQ/L 9/23/2004 

Qunlilicrs: NO-Not Det· tet,. t t. . R( 1rti1 ···Uri~it ~ Sp ! Rf, ··. •ery outsi1'.• oeecP".::J re ,vet_. 'imil~ 
J - Analyte de ':icd be IY umtf ionlimi I, RF. out;idc i:cpt ::! ;: ?Vet: ih ··s 

B- Anulytc detected i~ the nssoci.otcd Method Blank E- Value obovc quimtiti.tion r.sngc 
•- Value exceeds Mnximum Contominnnt Level Page 3 of 12 



Hall Environmental Analysis Laboratory Date: 28-Sep-04 
- ·-·---------------· ... ··--------· .... ·- ··------------

CLillNT: Kleinfelder Client Sample ID: R-34 Water 

Lab Order: 0409024 Collection Date: 9/1/2004 4:00:00 PM 
Project: R-34 

LnbiD: 0409024-01 M:ttrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

2,4-Dichlorophenol ND 100 IJQ/L 9/23/2004 

2,4-Dim ethylp henol ND 100 J.Jg/L 9/23/2004 

4,6-Dlnitro-2-methylphenol ND 500 J.Jg/L 9/23/2004 

2,4-Dinilrophenol ND 500 JJQ/L 9/23/2004 

2,4-Dinilrololuene ND 100 IJQ/L 9/23/2004 

2,6-Dinitrotoluene ND 100 IJg/L 9123/2004 

Fluoranlhene ND 100 IJg/L 912312004 

Fluorene ND 100 IJQ/L 9123/2004 

Hexachlorobenzene ND 100 IJQ/L 9/23/2004 

Hexachlorobuladlene ND 100 IJQ/L 9/23/2004 
Hexachlorocyc:lopentadiene ND 100 IJQ/L 9123/2004 

Hexachloroethane ND 100 IJg/l 1 9/23/2004 

lndeno(1,2,3-cd)pyrene ND 100 IJg/L 1 9/23/2004 

lsophorone ND 100 IJQ/L 1 9/23/2004 

2-Methylnaphlhalene ND 100 IJg/L 1 9/23/2004 

2-Melhylphenol ND 150 IJQ/L 9/23/2004 

3+4-Methylphenol ND 100 I-IQ/L 9123/2004 

N-Nitrosodl-n-propylamine ND 100 J.IQ/L 9/23/2004 

N-Nitrosodlmethylamlne ND 100 J.lgfl 9/23/2004 

N-Nitrosodlphenylamlne ND 100 J.lg/L 9123/2004 

Naphthalene ND 100 J.IQ/L 9/23/2004 
2-Nitroanlllne ND 500 !-lg/L 1 9/23/2004 

3-Nitroaniline ND 500 1-19/L 1 9/23/2004 
4-Nltroaniline ND 200 IJQ/L 9/23/2004 
Nitrobenzene ND 100 IJg/L 9/23/2004 
2-Nitrophenol ND 150 IJQ/L 9/23/2004 
4-Nitrophenol ND 500 IJQ/L 9/23/2004 
Pentachlorophenol ND 500 )lgll 9/23/2004 
Phenanthrene ND 100 IJQ/L 9/23/2004 
Phenol ND 100 IJQ/L 9/23/2004 
Pyrena ND 150 Jlg/L 9/23/2004 
Pyridine ND 300 IJQ/L 9/23/2004 
1,2,4-Trlchlorobenzene ND 100 IJQIL 9/23/2004 
2,4,5-Trichlorophenol ND 100 IJg/L 9/23/2004 
2,4,6-Trlchlorophenol ND 150 JJQ/L 9/23/2004 

Surr: 2,4,6-Tribromophenol 82.7 16.6-115 %REC 9/23/2004 
Surr: 2-Fluoroblphenyl 70.6 37-95.7 %REC 9/23/2004 
Surr: 2-Fiuorophenol 56.5 9.54-89.8 %REC 9/23/2004 
Surr: 4-Terphenyl-d14 99.3 47.9-115 %REC 1 9/23/2004 
Surr. Nltrobenzene-d5 79.7 38-106 %REC 1 9/23/2004 
Surr: Phenol-dB 42.0 10.7-63.4 %REC 9/23/2004 

EPA METHOD 7470: MERCURY Analyst: CMC 

Quulifiers: ND ·Not Del· ' tel :·L (:' Rt.'.lltil . Lin. it .·,VCJ~ 'imi!.> 

J - Analyte de ::icd be w •nnti ion limi Rf ; out ;ide ':ept -~ .: 'lVC:J Iii ··s 

B - Annlytc ilcicctcd in 'l!ie ns5ocintcd Method Blnnk E -Value iiliovc q.;mtiiiition runge 

* -Value eltcecds Maximum Contaminant Level Page4 ofl2 



Hall Environmental Analysis Laboratory Date: 28-Sep-04 
-----~-----·--------~----------- --------------========== CLIENT: 

Lab Order: 

Kleinfelder 

0409024 
Project: R-34 

Lab ID: 0409024-01 

Analyses Result PQL 

Mercury NO 0.00020 

EPA METHOD 6010C: DISSOLVED METALS 
Aluminum 

Antimony 
Arsenic 

Barium 

Beryllium 

Cadmium 
Calclum 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Polassium 

Selenium 

Silver 

Sodium 

Thallium 

Uranium 

Vanadium 

Zinc 

Qunlificrs: NO -Not Dct: · 

0.022 

0.012 

NO 
0.033 

NO 
NO 
27 

NO 
NO 
NO 
NO 
NO 
6.2 

0.031 

NO 
5.8 

NO 
NO 
26 

NO 
NO 
NO 

0.016 

Rt ntiJ Lin. it 

J - Annlyte de· ;ted be w •anti ion limi 

0.020 

0.010 
0.020 

0.020 

0.0030 

0.0020 
1.0 

0.0060 

0.0060 

0.0060 
0.020 

0.0050 

1.0 
0.0020 

0.010 
1.0 

0.050 

0.0050 

1.0 

0.020 

0.10 

0.050 

0.0050 

B - Annlytc d~tccted in ihc :JSSocintcd Method Blnnk 

•- Vuluc exceeds Muximum Conlnminantlcvcl 

Client Sample ID: R-34 Water 
Collection Date: 911/2004 4:00:00 PM 

Matrix: AQUEOUS 

Qual Units DF Date Analyzed 

mg/L 9/7/2004 

Analyst: NMO 
mg/L 9/30/2004 2:45:18 PM 
mg/L 9/30/2004 2:45:18 PM 
mg/L 9/30/2004 2:45:18 PM 
mg/L 9/30/2004 2:45:18 PM 
mg/L 9/30/2004 2:45:18 PM 
mg/L 9130/2004 2:45:18 PM 
mg/L 9/30/2004 2:45:18 PM 
mg/L 9/30/2004 2:45:18 PM 
mg/L 9/30/2004 2:45:18 PM 
mg/L 9/30/2004 2:45:18 PM 
mg/L 9/30/2004 2:45:18 PM 
mg/L 9130/2004 2:45:18 PM 
mg/L 9/30/2004 2:45:18 PM 
mg/L 9/30/2004 2:45:18 PM 
mg/L 9/30/2004 2:45:18 PM 
mg/L 9/30/2004 2:45:18 PM 
mg/L 9/30/2004 2:45:18 PM 
mg/L 9/30/2004 3:23:31 PM 
mg/L 9/30/2004 2:45:18 PM 
mg/L 9/30/2004 2:45:18 PM 
mg/L 9/30/2004 2:45:18 PM 
mg/L 9/30/2004 2:45:18 PM 
mg/L 9/30/2004 2:45:18 PM 

) .. Sp : R[, •!!ry, outsil' accep· J re. •vel~ 'imii; 

I : RF c. out;idc :ept::!: 'lvct Iii ·.·s 

-E- Vnluc-nbovc quantlmtion mngc 

Page 5 ofl2 



Hall Environmental Analysis Laboratory Date: 28-Sep-04 

-- ·-·---------
CLIENT: Kleinfelder Client Sample ID: R-34 Cuttings 

Lab Order: 0409024 Collection Date: 9/l/2004 4:00:00 PM 
Project: R-34 

Lab ID: 0409024-02 Matrix: SOIL 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8082: PCB'S 
Arodor 1016 NO 

Aroclor 1221 NO 

Arodor 1232 NO 

Aroc!or 1242 NO 

Arodor 1248 NO 

Aroclor 1254 NO 

Aroc!or 1260 NO 

Surr: Decachloroblphenyl 92.0 

EPA METHOD 82608: VOLATILES 

Benzene NO 

Toluene ND 

Ethylbenzene ND 

Methyltert-butyl ether (MTBE) NO 

1 ,2,4-Trlmethylbenzene ND 

1,3,5-Trimethylbenzene ND 

1,2-0ichloroethane (EOC) NO 

1,2-0lbromoethane (EDB) NO 

Naphthalene NO 

1-Methylnaphlhalene NO 

2-Methylnaphthalene NO 

Ace lone NO 

Bromobenzene NO 

Bromochloromethane ND 

Bromodichloromethane NO 

Bromoform NO 

Bromomethane NO 

2-Butanone NO 

Carbon disulfide NO 

Carbon tetrachloride NO 

Chlorobenzene NO 
Chloroelhane NO 
Chloroform NO 

Chloromethane NO 

2-Chlorotoluene NO 
4-Chlorololuene NO 

cls-1,2-DCE NO 
cis-1,3-0ichloropropene NO 
1,2-Dibromo-3-chloropropane ND 
Dibromochloromethane ND 
Oibromomethane NO 

Qunllficrs: NO- Not Oct· ·tel _t t Rt _1rth -Lin.it-

1- Analyte de :ted be_ w •anti· .ion limi · 

0.050 

0.25 

0.050 

0.050 

0.050 

0.050 

0.050 

50.1-115 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.10 

0.20 

0.20 

2.0 

0.050 

0.050 

0.050 

0.050 

0.10 

1.0 

0.50 

0.10 

0.050 

0.10 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.10 

0.050 

0.10 

B - Analyte detected in the nssocintcd Method Blank 

•- Vnlue exceeds Maximum Contaminant Level 

Analyst: JMP 
mg/Kg 9/4/2004 11:15:02 AM 

mg/Kg 9/4/2004 11:15:02 AM 

mg/Kg 9/4/2004 11:15:02 AM 

mg/Kg 1 9/4/2004 11:15:02 AM 
mg/Kg 9/4/2004 11:15:02 AM 

mg/Kg 9/4/2004 11:15:02 AM 

mg/Kg 9/4/2004 11:15:02 AM 

%REC 9/4/2004 11:15:02 AM 

Analyst: BDH 
mg/Kg 9/3/2004 

mg/Kg 9/3/2004 

mg/Kg 9/3/2004 

mg/Kg 9/3/2004 

mg/Kg 9/3/2004 

mg/Kg 9/3/2004 

mg/Kg 1 9/3/2004 

mg/Kg 1 9/3/2004 

mg/Kg 1 9/3/2004 

mg/Kg 9/3/2004 

mg/Kg 9/3/2004 

mg/Kg 9/3/2004 

mg/Kg 9/3/2004 

mg/Kg 1 9/3/2004 

mg/Kg 1 9/3/2004 

mg/Kg 1 9/3/2004 

mg/Kg 1 9/3/2004 

mg/Kg 1 9/3/2004 

mg/Kg 1 9/3/2004 

mg/Kg 1 9/3/2004 

mg/Kg 9/3/2004 

mg/Kg 1 9/3/2004 

mg/Kg 9/3/2004 

mg/Kg 1 9/3/2004 

mg/Kg 1 9/3/2004 

mg/Kg 9/3/2004 

mg/Kg 9/3/2004 
mg/Kg 91312004 
mg/Kg 913/2004 
mgiKg 913/2004 
mgiKg 9/3/2004 

_-Sp' ! Rf, •cryoutsil' .nccep: j re_ •:vcr)~miti 
· • RF.; out_;idc -:ept c~ :. 'JVCI• ll{ ''s 

-E- Vnluc abOve quantitaLion range 
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Hall Environmental Analysis Laborat01·y 

CLIENT: 

Lab Order: 

Project: 

LabiD: 

Kleinfelder 

0409024 

R-34 

0409024-02 

Date: 28-Sep-04 

Client Sample ID: R-34 Cuttings 

Collection Date: 9/1/2004 4:00:00 PM 

Matrix: SOIL 

Analyses Result PQL Qual Units DF Date Analyzed 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 

1.4-Dichlorobenzene 

Dlchlorodifluoromelhane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-0ichloropropane 

1,3-Dichloropropane 

2,2-Dichloropropane 

1,1-Dichloropropene 

Hexachlorobuladiene 

2-Hexanone 

lsopropylbenzene 

4-lsopropyltoluene 

4-Methyl-2-pentanone 

Methylene chloride 

n-Butylbenzene 

n-Propylbenzene 

sec-Butylbenzene 

Styrene 

tert-Butylbenzene 

1,1,1,2-Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

Tetrachloroethane (PCE) 

trans-1 ,2-DCE 

trans-1 ,3-0ichloropropene 

1,2,3-Trichlorobenzene 

1 ,2.4-Trlchlorobenzene 

1,1, 1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethane (TCE) 

Trichlorofluoromelhane 

1 ,2,3-Trichloropropane 

Vinyl chloride 

Xylenes, Total 

Surr. 1 ,2-Dichloroethane-d4 

Surr. 4-Bromonuorobenzene 

Surr. Dlbromofluorbmethane 
Surr. Toluene-dB 

EPA METHOD 8270C: SEMIVOLATILES 
Acenaphthene 

Acenaphthylene 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 

90.9 
103 

87.1 
99.9 

ND 
NO 

Qunlilicrs: ND- Not Det· lcl ll Rt ·xtii Lfn.it 

J- Analytc de :ted be IY ·•nnti Joo limi 

0.050 
0.050 

0.050 
0.050 
0.050 
0.050 

0.050 
0.050 
0.050 
0.050 
0.050 

0.50 
0.050 
0.050 
0.50 
0.15 

0.050 
0.050 
0.050 
0.050 
0.050 
0.050 

0.050 
0.050 

0.050 
0.050 
0.050 

0.050 

0.050 
0.050 
0.050 

0.050 
0.10 

0.050 

0.050 
68.4-123 

70-119 
76.8-123 

75.9-118 

0.20 
0.20 

B - Annlyte detected in the llSSocinted Method Blank 

• - Value CJ(Ceeds Maximum Contaminant Level 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

%REC 

%REC 
%REC 
%REC 

mg/Kg 

mg/Kg 

1 

1 

1 

1 

1 

1 
1 

1 

1 

1 
1 
1 

1 
1 

1 

1 

9/3/2004 
9/3/2004 
9/3/2004 

9/3/2004 

9/3/2004 
9/3/2004 

9/3/2004 
9/3/2004 
9/3/2004 
9/3/2004 
9/3/2004 
9/3/2004 
9/3/2004 
9/3/2004 
9/3/2004 
9/3/2004 
9/3/2004 
9/3/2004 
9/3/2004 
9/3/2004 
9/312004 

' 913/2004 

9/3/2004 
9/3/2004 
9/3/2004 

9/3/2004 
913/2004 

9/3/2004 

9/3/2004 
9/3/2004 
9/3/2004 

9/3/2004 
9/3/2004 

9/3/2004 

9/3/2004 
9/3/2004 
9/3/2004 

9/3/2004 
9/3/2004 

Analyst: GAB 
9/10/2004 
9/10/2004 

•cry outsi( accep·-.ire :vc•. 'imii~ 
I : RF . out;idc =cpl::! :'. > ?VCJ IIi "•s 

E ~Value nbove qunntiintio~ range. · · 
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Hall Environmental Analysis Laboratory Date: 28-Sep-04 

~=======================-- ·-··-··----·------
CLIENT: 

Lnb Order: 

Kleinfelder 

0409024 

Project: R-34 

Lab ID: 0409024-02 

Client Sample ID: R-34 Cuttings 

Collection Date: 9/1/2004 4:00:00 PM 

Matrix: SOIL 
·------- ·--------------------· ----------------------------

Analyses Result PQL Qual Units DF Date Analyzed 

Aniline 

Anthracene 

Azobenzene 

Benz(a)anthracene 

Benzidine 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,l)perylene 

Benzo(k)fluoranthene 

Benzoic acid 

Benzyl alcohol 

Bls(2-chloroethoxy)methane 

Bls(2-chloroethyl)ether 

Bls(2-chlorolsopropyl)ether 

Bls(2-ethylhexyl)phthalate 

4-Bromophenyl phenyl ether 

Butyl benzyl phthalate 

Carbazole 

4-Chloro-3-methylphenol 

4-Chloroanlllne 

2-Chloronaphthalene 

2-Chlorophenol 

4-Chlorophenyl phenyl ether 

Chrysene 

DI-n-butyl phthalate 

DI-n-cetyl phthalate 

Dibenz(a,h)anthracene 

Dlbenzofuran 

1 ,2-Dichlorobenzene 

1 ,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

3,3 · -Oichlorobenzidlne 

Dlethyl phthalate 

Dimethyl phthalate 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

4,6-Dinllro-2-methylphenol 

2,4-Dinltrophenol 

2,4-Dinitrotoluene 

2,6-Dinltrotoluene 

Fluoranthene 

Fluorene 

Qunllficrs: NO- NotDct­

J - Annlyte de :ted be w . • •nnti 

ND 
NO 
NO 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 

0.70 

NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

B - Analytc detected in the ossocint~d Meth~d Blimk 
*- Vuluc exceeds Maximum Contnminnntlcvcl 

0.20 

0.20 

0.20 

0.25 

0.20 

0.20 

0.20 

0.30 

0.20 

0.50 

0.25 

0.20 

0.25 

0.20 

0.20 
0.25 

0.20 

0.20 
0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.25 

0.20 

0.25 
0.20 

0.20 

0.20 
0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.50 

0.50 
0.20 

0.20 
0.20 

0.20 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg!Kg 

mg/Kg 

mg/Kg 

mg/Kg 

1 
1 
1 

1 

1 

1 
1 

1 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 
9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 
9/10/2004 

9/10/2004 

9/10/2004 
9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 
9/10/2004 

9/10/2004 

i • Sp_· : Rh •ery outsi~ ncccp· Ire • ~vcr~ 'imir; 

I .· RF out;idc. :cpt ::! =· ?Vet · Iii :•s 

E - Value above quantitntion rnngc 
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Hall Environmental Analysis Laboratory Date: 28-Sep-04 
=========· ·=···-=·····:::-:-----··-

CLIENT: 

Lab Order: 

Kleinfelder 

0409024 

Project: R-34 

Lab ID: 0409024-02 

Client Sample ID: R-34 Cuttings 

Collection Date: 911/2004 4:00:00 PM 

Matrix: SOIL 
----··----

Analyses Result PQL Qual Units DF Date Analyzed 

Hexachlorobenzene 
Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno(1,2,3-cd)pyrene 

lsophorone 

2-Methylnaphthalene 

2-Methylphenol 

3+4-Methylphenol 

N-Nitrosodl-n-propylamlne 

N-Nitrosodiphenylam lne 

Naphthalene 

2-Nltroanlllne 

3-Nltroanlllne 

4-Nltroanillne 

Nitrobenzene 

2-Nltrophenol 

4-Nltrophenol 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

Pyridine 

1,2,4-Trichlorobenzene 

2,4,5-Trlchlorophenol 

2,4,6-Trlchlorophenol 

Surr: 2,4,6-Trlbromophenol 

Surr: 2-Fiuorobiphenyl 

Surr. 2-Fiuorophenol 

Surr: 4-Terphenyl-d14 

Surr. Nltrobenzene-d5 

Surr: Phenol-dB 

EPAMETHOD7471: MERCURY 
Mercury 

MERCURY, TCLP LEACHED 
Mercury 

EPA METHOD 6010C: SOIL METALS 
Aluminum 

AnUmony 

Arsenic 

Barium 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
ND 
NO 
NO 
ND 
ND 
NO 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

31.9 

25.9 

32.0 

28.4 

27.6 

36.4 

ND 

ND 

6700 

ND 
ND 
120 

Quolifiers: ND- Not Del· lcl ll RC:·.lrtfr' Lin. it 
· .... ".-, .:•. ," 

J- Analyte de :ied be IV •nnli '.ion limi 

0.20 

0.20 

0.25 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.50 

0.50 

0.25 

0.20 

0.20 

0.20 

0.50 

0.20 

0.20 

0.20 

0.50 

0.20 

0.20 

0.20 

26-156 

23.6-111 

21.5-107 

22.8-220 

25.3-115 

25.2-115 

0.033 

0.020 

600 

0.50 

2.5 

10 

B - Analytc dctcclcd in Iii~ a5Sociiitcti Method Blank 

• - Value exceeds Maximum Contaminant Level 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

%REC 
%REC 

%REC 
%REC 
%REC 

%REC 

mg/Kg 

mg/L 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

1 

1 

1 

1 
1 

1 
1 

1 

1 

1 

1 

1 

1 

1 

1 

200 

100 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/1012004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

9/10/2004 

Analyst: CMC 
9/3/2004 

Analyst: CMC 
9n/2004 

Analyst: NMO 
9/9/2004 3:07:14 PM 

9/13/2004 4:52:21 PM 

9/9/2004 1:53:32 PM 

9/9/2004 3:03:33 PM 

• : Sp: ! Rt~ •cry OUISic' ncccp· Ire •VCI. 'imil~ 

I Rf OUI;ide .·. ~cpl.i:! :. 'JVCI . li~• "ts 

E :value abOve qunntitlition ronge 
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Hall Environmental Analysis Laboratory Date: 28-Sep-04 

-------=----.-.----------······=·:·=··--======== ·---------··· ---·--·------=-------~= 

CLIENT: Kleinfelder Client Sample ID: R-34 Cuttings 

Lab Order: 0409024 Collection Date: 911/2004 4:00:00 PM 

Project: 

Lab ID: 

Analyses 

Beryllium 

Boron 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Molybdenum 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Uranium 

Vanadium 

Zinc 

R-34 

0409024-02 

Result 

0.27 

ND 

ND 

4300 

5.6 
3.8 

5.8 

12000 

1.9 

3900 

150 

ND 

8.8 

1100 

ND 

ND 

270 

ND 

ND 

18 

17 

PQL 

0.15 

2.0 

0.10 

50 

0.30 

0.30 

0.30 

100 

0.25 

25 

0.25 

0.40 

0.50 

50 

2.5 

0.25 

25 

0.50 

5.0 

2.5 

2.5 

EPA METHOD 6010C: TCLP METALS 
Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Selenium 

Silver 

Qunlificrs: 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND ·Not Det· let tt. R(1ni1 . l..lti1t 
J - AnaJytc de ::t~ b(!. · --y,· ;·~-.-~anti:.· J~o limi ·:· 

B • Analyte detected i~ the nssoci~tcd MethOd Blank 

• -Value exceeds M11Ximum ContnminnnL Level 

5.0 

100 

1.0 

5.0 

5.0 
1.0 

5.0 

Qual 

Matrix: SOIL 

Units DF Date Analyzed 

mg/Kg 9/9/2004 1:53:32 PM 

mg/Kg 9/9/2004 1:53:32 PM 

mg/Kg 9/9/2004 1:53:32 PM 

mg/Kg 9/13/2004 4:52:21 PM 

mg/Kg 9/9/2004 1 :53:32 PM 

mg/Kg 9/9/2004 1 :53:32 PM 

mg/Kg 9/9/2004 1 :53:32 PM 

mg/Kg 100 9/9/2004 3:03:33 PM 

mg/Kg 1 9/9/2004 1:53:32 PM 

mg/Kg 9/13/2004 4:52:21 PM 

mg/Kg 9/13/2004 4:52:21 PM 

mg/Kg 9/912004 1 :53:32 PM 

mg/Kg 9/9/2004 1 :53:32 PM 

mg/Kg 9/13/2004 4:52:21 PM 

mg/Kg 9/9/2004 1:53:32 PM 

mg/Kg 919/2004 1 :53:32 PM 

mg/Kg 9/13/2004 4:52:21 PM 

mg/Kg 9/9/2004 1 :53:32 PM 

mg/Kg 9/9/2004 1 :53:32 PM 

mg/Kg 9/9/2004 1:53:32 PM 

mg/Kg 9/9/20041:53:32 PM 

Analyst: NMO 
mg/L 9/8/2004 10:37:22 AM 

mg/L 9/8/2004 10:37:22 AM 

mgiL 9/812004 10:37:22 AM 

mgiL 9/8/2004 10:37:22 AM 

mg/L 9/B/2004 10:37:22 AM 

mg/L 9/812004 10:37:22 AM 

mg/L 9/8/2004 1 0:37:22 AM 

i Sp.: : Rt' •cry.outsil' DCCI!jl' .. 1 re .•VCI. ;imil; 

I. RI c out;idc ":ept ::! ~ 'lVCI · Ji,. ··s 

E- Vnlue· ubove qunntitntion mnge 
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Hall Environmental Analysis Laboratory Date: 28-Sep-04 
-------·- ·-· ... --·--·· - . _,_ --- --------- -·-- ·-··· -- ······-···········---- ··--· --.--- -----
CLIENT: Kleinfelder Client Sample ID: TRIP BLANK 
Lab Order: 0409024 Collection Date: 
Project: R-34 

Lab JD: 0409024-03 Matrix: TRJPBLANK 
---------------------------------------------·-

Analyses Result PQL 

EPA METHOD 826DB: VOLATILES 
Benzene NO 

Toluene NO 

Ethylbenzene NO 

Melhyltert-butyl ether (MTBE) NO 

1 ,2,4-Trimethylbenzene NO 
1 ,3,5-Trimethylbenzene NO 

1 ,2-0lchloroethane (EDC) ND 

1,2-Dibromoethane (EOB) ND 

Naphthalene ND 

1-Methylnaphthalene NO 

2-Methylnaphthalene ND 

Acetone NO 

Bromobenzene ND 

Bromochloromelhane ND 

Bromodlchloromethane ND 

Bromoform NO 

Bromomelhane ND 

2-Butanone NO 

Carbon disulfide ND 
Carbon Tetrachloride ND 
Chlorobenzene ND 

Chloroethane NO 

Chloroform NO 

Chloromethane ND 

2-Chlorotoluene NO 

4-Chlorotoluene NO 
cls-1 ,2-0CE NO 
cls-1 ,3-0ichloropropene NO 
1 ,2-Dibromo-3-chloropropane NO 
Dibromochloromethane NO 

Olbromomethane ND 
1 ,2-Dichlorobenzene NO 
1 ,3-Dichlorobenzene NO 

1 ,4-Dichlorobenzene ND 
Olchlorodinuoromethane NO 
1, 1-Dichloroethane NO 
1, 1-Dichloroethene ND 
1 ,2-Dichloropropane NO 
1 ,3-Dichloropropane NO 
2,2-Dichloropropane NO 
1,1-Dichloropropene NO 

Qunlificrs: NO- Not Oct-.. let t ( Rl 1rti1 Un:it 

J - Analytc de :ted be : .W •anti .ion limi 

B - Analyte detected in the nssotiinted MctiiOd Blank 

* -Value exceeds Maximum Contnminnnt Level 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

2.0 

4.0 

4.0 

10 

1.0 

1.0 

1.0 

1.0 

2.0 

10 

10 

1.0 

1.0 

2.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

2.0 

1.0 

2.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

Qunl Units DF Date Annlyzed 

Analyst: KTM 
J.Jg/L 9/3/2004 

IJQ/L 9/3/2004 

IJQ/L 9/3/2004 

IJg/L 9/3/2004 

IJQ/L 9/3/2004 

J.Jg/L 9/3/2004 

J.Jg/L 9/3/2004 

J.Jg/L 9/3/2004 

J.Jg/L 9/3/2004 

J.Jg/L 9/3/2004 

J.Jg/L 9/3/2004 

IJQ/L 9/3/2004 

J.Jg/L 9/3/2004 

J.Jg/L 9/3/2004 

J.Jg/L 9/3/2004 

IJQ/L 9/3/2004 

IJQ/L 9/3/2004 

IJg/L 9/3/2004 

IJQ/L 9/3/2004 

IJg/L 9/3/2004 

IJg/L 9/3/2004 

IJQ/L 9/3/2004 

IJg/L 9/3/2004 

J..lg/L 9/3/2004 

J.Jg/L 9/3/2004 

IJg/L 9/312004 

IJg/L 9/3/2004 

IJQ/L 9/3/2004 

IJ9/L 9/3/2004 

IJg/L 1 9/3/2004 

J.IQ/L 1 9/3/2004 

!Jg/L 9/3/2004 

IJQIL 9/3/2004 

IJQ/L 9/3/2004 

IJQIL 1 9/3/2004 

IJg/L 1 9/3/2004 

IJQIL 9/3/2004 

119/L 9/3/2004 

J.191l 9/3/2004 

IJQ/L 9/3/2004 

IJQIL 9/3/2004 

: Sp : Rt,. •ery outsi<' nccep- I re<~v~'- 'imit; 

I RF oul;;idc -:ept~:!: "lVei lh ."•s 

E- Vuluc above quantilntion rnnge 
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Hall Environmental Analysis Laboratory 
--·-------· ·-·-

CLIENT: Kleinfelder 

Lnb Order: 0409024 

Project: R-34 

Lab ID: 0409024-03 

Analyses Result PQL 

Hexachlorobutadiene NO 1.0 
2-Hexanone NO 10 

lsopropylbenzene NO 1.0 
4-lsopropyltoluene NO 1.0 
4-Methyl-2-pentanone NO 10 
Methylene Chloride NO 3.0 
n-Butylbenzene NO 1.0 
n-Propylbenzene NO 1.0 

sec-Butylbenzene NO 1.0 
Styrene NO 1.0 
lert-Butylbenzene NO 1.0 
1,1,1 ,2-Tetrachloroethane NO 1.0 

1,1,2,2-Telrachloroelhane NO 1.0 
Tetrachloroethene (PCE) NO 1.0 
trans-1 ,2-0CE NO 1.0 

lrans-1 ,3-0ichloropropene ND 1.0 
1,2,3-Trlchlorobenzene ND 1.0 
1,2,4-Trlchlorobenzene NO 1.0 
1,1, 1-Trlchloroelhane ND 1.0 
1,1 ,2-Trlchloroelhane ND 1.0 
Trichloroethene (TCE) ND 1.0 
Trichlorofluoromethane ND 1.0 
1,2,3-Trlchloropropane ND 2.0 
Vinyl chloride ND 1.0 
Xylenes, Total ND 1.0 

Surr. 1 ,2-Dichloroelhane-d4 106 70.6-124 
Surr. 4-Bromofluorobenzene 99.0 76.4-130 
Surr. Dibromofluoromethane 118 67.2-131 
Surr. Toluene-dB 103 82.1-123 

Qualifiers: NO- Not Del· tel t t Rt Jrtii Lfn;it 

J - Analyte de ;ted be. w •onli :ionlimi 

B • Analyte detected in the ossoclntcd Method Blank 

"' -Value c:tceeds Maximum Conlnminant Level 

Date: 28-Sep-04 
--·--·-·-···-·· ----- -· -- --· ------------------

Client Sample ID: TRIP BLANK 

Collection Date: 

Matrix: TRIP BLANK 

Qual Units DF Date Analyzed 

j.Jg/L 1 9/3/2004 

IJQ/L 9/3/2004 

IJg/L 9/3/2004 

IJg/L 9/3/2004 
IJg/L 9/3/2004 
IJg/L 91312004 
IJg/L 913/2004 
j.Jg/L 913/2004 
)JgfL 9/3/2004 

IJQIL 9/3/2004 

IJQ/L 1 913/2004 

IJg/L 913/2004 

IJQ/L 9/3/2004 
IJg/L 9/3/2004 
)Jg/L 913/2004 

IJg/L 9/3/2004 
IJg/L 913/2004 
)Jg/L 9/3/2004 
)Jg/L 9/312004 

IJg/L 9/3/2004 
)Jg/L 9/3/2004 

IJQIL 9/3/2004 

IJQIL 9/3/2004 
jJgiL 9/3/2004 

IJQIL 9/3/2004 
%REC 9/312004 
%REC 9/3/2004 
%REC 9/3/2004 
%REC 9/3/2004 

.': Sp.• : Rt. •cry [mtsic' accep- fi-e ,vei~ 'imit.> 

I RF. . out;ide :ept-':! :. 'JVCI Hi .·•s 

E- Value nbove quantillltion range 
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Hall Environmental Analysis Laboratory 

CLillNT: 
Work Order: 
Project: 

Kleinfelder 

0409024 

R-34 

Dnte: 28-Sep-04 

QC SUMMARY REPORT 
Method Blank 

Sample ID MBLK 

CllentiD: 

Batch ID: R12992 Test Code: E300 Units: mg/L Analysis Date 9/2/2004 2:46:50 PM Prep Date 

Analyte 

Fluoride 

Chloride 

Nitrogen, Nitrite (As N) 

Bromide 

Nitrogen, Nitrate (As N) 

Phosphorus. Orthophosphate (As P) 

Sulfate 

Result 

ND 

NO 
ND 

NO 
NO 

NO 

NO 

RuniC: LC_040902B SeqNo: 302175 

PQL SPKvalue SPKRefVal %REC LowLimit HlghLimit RPD Ref Val %RPD RPDLimlt Qual 

0.1 

0.1 
0.1 

0.1 

0.1 

0.5 

0.5 

Sample 10 MBLK 

CllentiD: 

Batch 10: R12992 Test Code: E300 Units: mg/L Analysis Date 9/2/2004 9:46:56 PM Prep Date 

Analyte 

Fluoride 

Chloride 

Nitrogen, Nitrite (As N) 

Bromide 

Nitrogen, Nitrate (As N) 

Phosphorus, Orthophosphate (As P) 

Sulfate 

Result 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

RuniC: 

PQL 

0.1 

0.1 

0.1 
0.1 

0.1 

0.5 

0.5 

LC_040902B Seq No: 302200 

SPKvalue SPKRefVa! %REC LowLimit High Limit RPO Ref Val %RPD RPDLimlt Qual 

-------------------------------------------------·-················ .... 
Qunlifiers: ND -Not Detected nt the Reporting Limit 

J - Annlyte detected below qunntitntion limits 

S • Spike Recovery outside accepted recovery limits 

R- RPD outside accepted recovery limits 

B • Annlytcdctcctcd in the nssocialccl Method Blank 

1 



CLIENT: 
Work Order: 
Project: 

K.Jeinfelder 
0409024 

R-34 

Sample ID MB-6424 

CJJentiD: 

Analyte 

Aroclor 1 016 

Aroclor 1221 
Aroclor 1232 

Arodor 1242 

Arodor 1248 
Arodor 1254 

Arodor1260 

Surr: Decachlorobiphenyi 

Sample 10 MB-6426 

CllentJD: 

Ana lyle 

Balch 10: 6424 

Result 

NO 
ND 

NO 
NO 
ND 

NO 
NO 

0.064 

Batch ID: 6426 

Result 

Test Code: SWBOBOA Units: mg/Kg 

Run 10: ECD(17A)_040903A 

POL 

0.05 

0.25 

0.05 

0.05 

0.05 
0.05 
0.05 

0 

SPK value SPK Ref Val 

0.0625 0 

Test Code: SWBOBOA Units: pg/L 

Run 10: ECD(17A)_040913A 

PQL SPK value SPK Ref Val 

QC SUMMARY REPORT 
Method Blank 

Analysis Date 9/4/2004 8:56:33 AM Prep Date 9/2/2004 

Seq No: 302928 

%REC LowLimit HlghLimit RPD Ref Val %RPD RPDLimit Qual 

102 50.1 115 0 

Analysis Date 9/13/2004 6:08:11 AM Prep Date 9/3/2004 

SeqNo: 304507 

%REC Lowlimit HlghLimlt RPD Ref Val %RPD RPDLimit Qual -----------------------------------------------·-·-----·---------
Arodor 1016 

Aroclor 1221 

Aroclor 1232 

Aroclor 1242 

Arodor 1248 

Arodor 1254 

Arodor 1260 

NO 
ND 

NO 
ND 

NO 
ND 

ND 
Surr: Decachloroblphenyl 

Surr: Tetrachloro-m-xylene 

2.46 
1.56 

Qunlilicrs: NO· Not Detected ot the Reporting Limit 

1 • Anaiyte detected below qunntitotion limits 

1 

5 

0 

0 

2.5 

2.5 

0 
0 

98.4 

62.4 
45.3 

28.1 

S ·Spike Recovery outside occcplcd recovery limits 

R- RPD outside occcptcd recovery limits 

140 

139 

0 

0 

B • Anulytc detected in the associated Method Blank 

2 



CLillNT: Kleinfe!der 
Work Order: 0409024 
Project: R-34 

QC SUMMARY REPORT 
Method Blank 

Batch ID: 6420 Test Code: SW8260B Units: ma/K:.. Prep Date 9/2/2004 

!OR_040903A 

Analyte Result POL SPK value SPK Ref Val %REC Lowllmlt High Limit RPO Ref Val %RPO RPOLimit Qual -------------------------------------------------------------· ·-·---- ...... 
Benzene 

Toluene 

Ethylbenzene 

Methyl tert-butyl ether (MTBE) 

1 ,2,4-Trlmethylbenzene 

1 ,3,5-Trlmethylbenzene 

1,2-0ichloroethane (EOC) 

1,2-Dibromoelhane (EOB) 

Naphthalene 

1-Methylnaphthalene 

2-Melhylnaphthalene 

Acetone 

Bromo benzene 

Bromochloromethane 

Bromodlchloromethane 

Bromoform 

Bromomethane 

2-Butanone 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

2-Chlorotoluene 

4-Chlorotoluene 

cls-1 ,2-DCE 

cls-1,3-Dichloropropene 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

ND 

ND 

NO 

NO 

NO 

NO 

NO 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.1 

0.2 

0.2 

2 
0.05 

0.05 

0.05 

0.05 

0.1 

1 
0.5 

0.1 

0.05 

0.1 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

-------------------------------------------------------------------··· ---- ··-
Quulificrs: NO- Not Detected nt the Reporting Limit 

J • Annlyte detected below quantitntion limits 

S -Spike Recovery outside ~cccptcd recovery limits 

R- RPD outside accepted recovery limits 

B - Anulyte dclccl~'CI in the associated Method Blank 

3 



CLIENT: Kleinfelder 

Work Order: 0409024 
Project: R-34 

1,2-0ibromo-3-chloropropane NO 

Olbromochloromethane NO 

Olbromomethane NO 

1,2-0ichlorobenzene ND 

1,3-0ichlorobenzene NO 

1.4-0ichlorobenzene NO 

Olchlorodlfluoromethane NO 

1,1-Dlchloroethane ND 

1,1-0lchloroethene NO 

1,2-0lchloropropane NO 

1,3-Dichloropropane NO 

2,2-Dichloropropane ND 

1,1-Dlchloropropene ND 

Hexachiorobutadlene NO 
2-Hexanone NO 
Isopropyl benzene NO 

4-lsopropyltoluene NO 
4-Methyl-2-pentanone ND 
Methylene chloride NO 

n-Butylbenzene ND 

n-Propylbenzene NO 

sec-Butylbenzene NO 

Styrene NO 
tert-Butylbenzene NO 
1,1,1,2· Tetrachloroethane ND 
1,1,2,2-Tetrachloroethane NO 

Tetrachloroethene (PCE) ND 
trans-1,2-DCE ND 

trans-1,3-Dichloropropene NO 

1,2,3-Trlchlorobenzene NO 

1,2,4-Trlchlorobenzene ND 

1,1 ,1-Trlchloroethane NO 
1,1 ,2-Trlchloroethane ND 

Qualifiers: ND ·Not Detected ut the Reporting Limit 

J • Analyte detected below qunntitation limits 

0.1 
0.05 

0.1 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.5 

0.05 
0.05 
0.5 

0.15 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

0.05 
0.05 

0.05 
0.05 

0.05 

0.05 
0.05 

S • Spike Recovery outside ncccptcd recovery limits 

R- RPO outside nccepted recovery limits 

QC SUMMARY REPORT 
Method Blank 

B- Analyte detected in the asscx:iatcd Method Blank 

4 



CLffiNT: 

Work Order: 
Project: 

K.Ieinfelder 
0409024 
R-34 

Trichloroethene (TCE) 
Trfchlorofluoromethane 
1,2,3-Trlchloropropane 
Vinyl chloride 
Xylenes, Total 

Surr. 1,2-Dichloroethane-d4 
Surr. 4-Bromofluorobenzene 
Surr: Dlbromofluoromethane 
Surr: Toluene-dB 

NO 

ND 

ND 

NO 
ND 

0.4452 
0.4972 
0.4448 
0.5168 

Qualifiers: ND- Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

0.05 
0.05 

0.1 
0.05 
0.05 

0 
0 
0 
0 

0.5 0 89.0 
0.5 0 99.4 
0.5 0 89.0 
0.5 0 103 

68.4 123 
70 119 

76.8 123 
75.9 118 

QC SUMMARY REPORT 
Method Blank 

0 
0 
0 

0 

----------···---·----------·--· 
S -Spike Recovery outside ucccptcd recovery limits 

R- RPD outside accepted recovery limits 

B- Anulyte detected in the associated Method Blank 

5 



===============================·-·:-·--·---·--·-··--------------------
CLIENT: 

Work Order: 

Project: 

Sample 10 SmL rb 

ClientiO: 

Ana lyle 

Benzene 

Toluene 

Ethyl benzene 

Kleinfelder 

0409024 

R-34 

Methyllert-butyl ether (MTBE) 

1,2,4-Trimethylbenzene 

1,3,5-Trimethylbenzene 

1,2·01chloroethane (EDC) 

1,2-Dibromoethane (EOB) 

Naphthalene 

1-Methylnaphthalene 

2-Methylnaphthalene 

Acetone 

Bromobenzene 

Bromochloromethane 

Bromodlchloromethane 

Bromoform 

Bromomethane 

2-Butanone 

Carbon disulfide 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

2-Chlorotoluene 

4-Chlorotoluene 

cis-1,2·0CE 

cls-1 ,3-0lchloropropene 

Batch 10: R13014 

Result 

NO 
NO 
NO 
ND 

NO 
NO 

NO 
ND 

NO 
NO 
NO 

ND 

NO 
NO 

ND 

NO 
NO 
ND 
ND 
ND 

ND 
ND 

ND 

ND 
ND 

ND 
NO 
ND 

Qualifiers: ND ·Not Detected ot the Reponing Limit 

Test Code: SWB260B Units: ~g/L 

RuniD: 

PQL 

1 

1 

1 

2 

4 
4 

10 
1 

2 
10 
10 
1 
1 
2 
1 

1 

1 

VAL_040903A 

SPK value SPK Ref Val 

Analysis Date 9/3/2004 

SeqNo: 302631 

QC SUMMARY REPORT 
Method Blank 

Prep Date 

%REC LowUmlt High Limit RPD Ref Val %RPD RPDLimit Qual 

B- Analyte detected in the associated Method Blank 

J - Annlyte detected below qunntitotion limits 

S -Spike Recovery outside ncceptcd recovery limits 

R- RPO outside accepted recovery limits 6 



===============================================================~:-__ ·-_-_,..--_ -------.--.·-~~--:::-:-:_------ -···· 
CLIENT: 
Work Order: 
Project: 

Kleinfelder 
0409024 

R-34 

1,2-Dibromo-3-chloropropane 
Dlbromochloromelhane 
Dibromomethane 
1,2-Dic:hlorobenzene 
1,3-Dichlorobenzene 
1 ,4-Dic:hlorobenzene 

Dlchlorodlfluoromethane 
1,1-Dic:hloroethane 
1,1-Dichloroethene 
1,2-Dichloropropane 
1,3-Dichloropropane 
2,2-Dichloropropane 
1,1-0ichloropropene 
Hexachlorobutadlene 

2-Hexanone 
lsopropylbenzene 
4-lsopropyltoluene 
4-Methyl-2-pentanone 
Methylene Chloride 
n-Butylbenzene 
n-Propylbenzene 
sec-Butylbenzene 
Styrene 
tert-Butylbenzene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 

Tetrachloroethane (PCE) 
trans-1,2-DCE 

trans-1,3-0ichloropropene 
1,2,3-Trichlorobenzene 
1,2,4-Trlchlorobenzene 

1,1,1-Trlchloroethane 

1,1,2-Trlchloroethane 

NO 
NO 
NO 
ND 
NO 
ND 
NO 

NO 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
NO 
ND 
ND 
ND 
ND 

Qualifiers: NO- Not Detected at the Reporting Limit 

J - Annlytc detected below qunntitntion limits 

2 
1 

2 

1 

10 
1 

10 
3 

S - Spike Recove'Y outside accepted recovery limits 

R • RPO outside accepted recovery limits 

QC SUMMARY REPORT 
Method Blank 

B • Annlyte detected in the associated Method Blank 

7 



CLillNT: 
Work Order: 
Project: 

Kleinfelder 
0409024 

R-34 

Trlchloroethene (TCE) 
Trlchlorofluoromelhane 
1,2,3-Trlchloropropane 
Vinyl chloride 
Xylenes, Total 

Surr: 1,2·Dichloroethane-d4 
Surr. 4-Bromofluorobenzene 
Surr. Dibromonuoromethane 
Surr. Toluene-dB 

NO 
NO 
NO 2 
NO 1 
NO 1 

10.4 0 

9.856 0 

11.66 0 

10.18 0 

10 0 104 
10 0 98.6 

10 0 117 
10 0 102 

68.4 127 

70.4 126 
70.2 126 

73.5 129 

QC SUMMARY REPORT 
Method Blank 

0 
0 

0 
0 

-------------------------------------------------------------·---------------------- ----
Qunlilicrs: NO -Not Detected at the Reporting Limit 

J - Analytc detected below quantitation limits 

S -Spike Recovery outside ncceptcd recovery limits 

R- RPD outside accepted recovery limits 

B • Analyte detected in the associated Method Blank 

8 



CLillNT: 
Work Order: 
Project: 

Sample 10 mb-6425 

CllentiO: 

Ana lyle 

Acenaphthene 

Acenaphthylene 

Aniline 

Anthracene 

Azobenzene 

Benz( a )anthracene 

Benzidine 

Benzo(a )pyrene 

Kleinfelder 
0409024 

R-34 

Benzo(b )fluoranthene 

Benzo(g,h,l)perylene 

Benzo(k)fluoranthene 

Benzoic acid 

Benzyl alcohol 

Bls(2-chloroethoxy)melhane 

Bls(2-chloroethyl)ether 

Bls(2-chloroisopropyl)ether 

Bls(2-ethylhexyl)phthalate 

4-Bromophenyl phenyl ether 

Butyl benzyl phthalate 

Carbazole 

4-Chloro-3-methylphenol 

4-Chloroaniline 

2-Chloronaphthalene 

2-Chlorophenol 

4-Chlorophenyl phenyl ether 

Chrysene 

DI-n-butyl phthalate 

DI-n-cetyl phthalate 

Batch ID: 6425 

Result 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 
ND 
ND 
NO 

ND 

NO 

ND 

ND 
ND 
ND 

ND 

Test Code: SW8270C Units: mg/Kg 

RuniD: ELM0_040908A 

POL SPKvalue SPK Ref Val 

0.2 
0.2 

0.2 

0.2 

0.2 

0.25 

0.2 

0.2 

0.2 

0.3 

0.2 

0.5 

0.25 

0.2 

0.25 

0.2 

0.2 

0.25 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.25 

0.2 

Analysis Date 9/8/2004 

SeqNo: 303802 

QC SUMMARY REPORT 
Method Blank 

Prep Date 9/2/2004 

%REC Lowllmit HlghLimit RPD Ref Val %RPD RPDLimlt Qual 

----------------------------------·--··--------... 
Qu111lficrs: NO- Not Detected allhc Reporting Limit 

J - Analytc detected below quantitation limits 

S -Spike Recovery outside accepted recovery limits 

R- RPD outside accepted recovery limits 

B - Analyte cletcc!ed in the associated Method Blank 

9 



CLillNT: Kleinfelder 

Work Order: 0409024 

Project: R-34 

Oibenz(a,h)anthracene NO 
Olbenzofuran NO 
1 ,2-Dichlorobenzene NO 
1 ,3-0ichlorobenzene NO 
1 ,4-Dichlorobenzene NO 
3,3 • -Dichlorobenzldlne NO 
Olethyl phthalate NO 
Dimethyl phthalate NO 
2,4-0ichlorophenol NO 
2,4-0imethylphenol NO 
4,6-Dinltro-2-methylphenol NO 
2,4-Dinltrophenol NO 
2,4-0inltrotoluene NO 
2,6-Dinltrotoluene NO 
Fluoranthene ND 
Fluorene NO 
Hexachlorobenzene NO 
Hexachlorobutadlene NO 
Hexachlorocyclopenladiene NO 
Hexachloroethane NO 
lndeno(1 ,2,3-cd)pyrene ND 
lsophorone NO 
2-Melhylnaphthalene NO 
2-Methylphenol NO 
3+4-Methylphenol NO 
N-Nitrosodl-n-propylamlne NO 
N-Nitrosodlphenylamine NO 
Naphthalene NO 
2-Nltroanlllne NO 
3-Nitroaniline NO 
4-Nitroanitrne NO 
Nitrobenzene NO 
2-Nitrophenol NO 

Qunllfiers: NO· Not Detected nt the Reporting Limit 

1 - Annlyte detected below quanlitntion limits 

0.25 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.5 
0.5 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

0.25 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

0.5 
0.5 

0.25 
0.2 
0.2 

S -Spike Recovery outside occepted recovery limits 

R- RPD outside accepted recovery limits 

QC SUMMARY REPORT 
Method Blank 

-·-·------·-·······-· ·-----------·····--
8 • Analyte detected in the nssocinted Method Blunk 

10 



================================================::::::·--·-·-=--·-·-·-··------------·-···----·-·· ---~=--:-····· ............... ··········--· 
CLIENT: 
Work Order: 

Project: 

4-Nitrophenol 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrena 

Pyridine 

Kleinfelder 

0409024 

R-34 

1 ,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

Surr: 2,4,6-Trlbromophenol 
Surr: 2-Fluoroblphenyl 

Surr. 2-Fiuorophenol 

Surr. 4-Terphenyl-d14 

Surr. Nltrobenzene-d5 

Surr. Phenol-d6 

Sample 10 MB-6430 

CJJentiD: 

Analyte 

Mercury 

Sample 10 MB-6436 

CflentiO: 

Analyte 

Mercury 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

1.713 
0.8747 

1.929 

0.9063 

0.9067 

2.138 

Batch 10: 6430 

Result 

NO 

Batch 10: 6436 

Result 

0.0001224 

Sample ID MB-6438 Batch 10: 6438 

Client 10: 

Analyte Result 

Mercury NO 

0.2 

0.5 

0.2 

0.2 

0.2 

0.5 

0.2 

0.2 

0.2 

0 5 D 
0 2.5 0 

0 5 0 
0 2.5 0 
0 2.5 0 
0 5 0 

Test Code: SW7471 Units: mgfKg 

RunJD: MI-LA254_040903A 

PQL SPK value SPK Ref Val 

0.033 

Test Code: SW7470 Unlls: mgfL 

Run 10: MI-LA254_ 040907 A 

POL SPK value SPK Ref Val 

34.3 26 156 
35.0 23.6 111 

38.6 21.5 107 
36.3 22.8 120 
36.3 25.3 115 
42.8 25.2 115 

Analysis Date 91312004 

SeqNo: 302600 

QC SUMMARY REPORT 
Method Blank 

0 

0 

0 

0 

0 

0 

Prep Date 9/312004 

%REC Lowllmlt High Limit RPD Ref Val %RPD RPDLimit Qual 
·-····· --- ...• ------------- -----· 

Analysis Date 91712004 Prep Date 917/2004 

SeqNo: 302914 

%REC LowLimlt Hlghllmlt RPD Ref Val %RPD RPDLimit Qual _____________ ., __________ ., - ·-·-· 

0.0002 J 

Test Code: SW7470 Units: mgfL Analysis Date 91712004 Prep Date 9/7/2004 

Run ID: MI-LA_254_040B07A SeqNo: 303034 

POL SPKvalue SPK Ref Val %REC LowLimit HlghLimit RPD Ref Val %RPD RPDLimit Qual 

0.02 

--------------------------------- ------------ ... 
Qunlifiers: NO- Not Detected at the Reporting Limit 

J- Armlytc detected below qunntitation limits 

5 -Spike Recovety outside ncceptcd recovery limits 

R- RPD outside occcptcd recovery limits 

B - Analyte detected in tile associated Method Blank 

fl 



CLIENT: 
Work Order: 
Project: 

:===================----=-----C:. .. -:-::~·~·-=··_-----------------------
Kleinfelder QC SUMMARY REPORT 

Method Blank 
0409024 

R-34 

Sample ID MB-6446 Balch ID: 6446 Test Code: SW6010A Units: mg/Kg Analysis Date 9/9/200412:24:15 PM Prep Dale 9/8/2004 

ClieniiD: 

Analyle Result 

Aluminum NO 

Arsenic NO 

Barium ND 

Beryllium ND 

cadmium NO 

Chromium NO 

Cobalt NO 

Copper 0.2864 

Iron 10.22 

Lead 0.1711 

Nickel 0.1415 

Selenium NO 

Sliver 0.1761 

Thallium NO 

Uranium NO 

Vanadium NO 

Zinc NO 

Run ID: 

PQL 

3 
2.5 

0.1 

0.15 

0.1 

0.3 

0.3 

0.3 

0.25 

0.5 

2.5 
0.25 

0.5 

5 

2.5 

2.5 

ICP _040909A SeqNo: 303930 

SPK value SPKRefVal %REC LowUmit HighUmlt RPD Ref Val %RPD RPDLimit Qual 

J 

J 
J 

J 

Sample 10 MB-6446 Batch 10: 6446 Test Code: SW6010A Units: mg/Kg Analysis Date 9/13/2004 4:23:49 PM Prep Date 9/B/2004 

ClleniiD: 

Analyte 
-

Antimony 

Caldum 

Magnesium 

Manganese 

Potassium 

Sodium 

Qunlilicn: 

RuniD: ICP _040913C SeqNo: 304923 

Result POL SPK value SPK Ref Val %REC LowLimit HlghLimit RPD Ref Val %RPD RPDLimit Qual 
----------------------- ----------------- ...... 

0.3299 

35.06 

ND 

0.2232 

NO 

NO 

NO- Not Detected nt the Reponing Limit 

J - Annlytc detected below qunntitntion limits 

0.5 

50 

25 

0.25 

50 

25 

S -Spike Recovery outside accepted recovery limits 

R- RPD outside accepted recovery limits 

J 

J 

J 

B- Annlytc detected in the associated Method Blunk 

12 



CLIENT: 
Work Order: 

Project: 

K.leinfelder 

0409024 

R-34 

QC SUMMARY REPORT 
Method Blank 

Sample 10 MB-6439 

ClientiO: 

Batch 10: 6439 Test Code: SW131116010 Units: mgiL Analysis Date 9181200410:09:58 AM Prep Date 9nt2004 

RuniO: ICP_040908B SeqNo: 303259 

Analyte Result PQL SPK value SPK Ref Val %REC LawLimit HlghLimit RPD Ref Val %RPO RPDLimil Qual 
---------------------------------------- ---------·- ------ ···-·-·· 

Arsenic ND 5 
Barium NO 100 

Cadmium NO 

Chromium NO 
Lead NO 

Selenium NO 
Silver ND 

Qualifiers: N D- Not Detected nt the Reponing Limit 

J - Analyte detected below qunntitution limits 

5 

5 

1 
5 

S -Spike Recovery outside nccepted recovery limits 

R- RPD outside nccepted recovery limits 

B- Annlyte detected in the associated Method Blank 

13 



Hall Environmental Analysis Laboratory Date: 28-Sep-04 
___ .. ____ ., ___ ··- ·--·-·~---- .......... ···-· --·---·---- ...... 

CLffiNT: Kleinfelder QC SUMMARY REPORT 
Work Order: 0409024 

Project: R-34 Method Blank 

Sample 10: MB Batch ID: R13290 Test Code: SW6010A Units: mg/L Analysis Date: 9/30/20041:12:42 PM Prep Date: 

CllentiD: RuniC: 

Ana lyle Result PQL 

Aluminum NO 0.02 

Antimony NO 0.01 

Arsenic NO 0.02 
Barium NO 0.002 
Beryllium ND 0.003 

Cadmium ND 0.002 

Calcium 0.07011 1 
Chromium NO 0.006 
Cobalt NO 0.006 
Copper ND 0.006 
Iron ND 0.02 
Lead 0.001549 0.005 
Magnesium 0.07262 1 
Manganese ND 0.002 
Nickel ND 0.01 
Potassium ND 1 
Selenium ND 0.05 
Silver NO 0.005 
Sodium 0.07177 1 
Thallium 0.005566 0.02 
Uranium NO 0.1 
Vanadium NO 0.05 
Zinc NO 0.005 
Yttrium 100.8 0 
Yttrium Radial 101.5 0 

Qunlllicrs: ND- Not Detected at the Reponing Limit 

J - Analytc detected below quanlitnlion limits 

ICP _040930A Seq No: 

SPK value SPK Ref Val %REC LowUmit 

100 0 101 70 
100 0 102 70 

S -Spike Rccovcl)' outside accepted recavcl)' limits 

R- RPD outside accepted recovery limits 

306927 

HighLimit RPD Ref Val %RPD RPDLimit Qual 
----·-······-····. 

J 

J 
J 

J 

J 

130 0 
130 0 

B - Analytc detected in the nssociutcd Method Blunk 

I 



Hall Environmental Analysis Laboratory 

CLIENT: 
Work Order: 

Project: 

Kleinfelder 

0409024 

R-34 

Date: 28-Sep-04 

QC SUMMARY REPORT 
Method Blank 

Sample ID: mb-6490 Batch ID: 6490 Test Code: SW8270A Units: IJg/L Analysis Date: 9/23/2004 Prep Date: 911512004 

Client 10: Run 10: 

Ana lyle Result PQL 

Acenaphthene NO 10 

Acenaphthylene NO 10 
Aniline NO 10 

Anthracene NO 10 

Azobenzene NO 10 
Benz(a)anthracene NO 15 

Benzo(a)pyrene ND 10 

Benzo(b)fluoranthene ND 10 
Benzo(g,h,i)peryiene ND 10 
Benzo(k)fluoranthene NO 10 

Benzoic acid NO 50 
Benzyl alcohol NO 20 
Bls(2-chloroethoxy)methane NO 10 

Bis(2-chloroethyl)ether NO 15 
Bls(2-chlorolsopropyl)ether NO 15 
Bls(2-ethylhexyl)phthaiate NO 15 
4-Bromophenyl phenyl ether NO 10 
Butyl benzyl phthalate NO 15 
Carbazole NO 10 
4-Chloro-3-methylphenol NO 20 
4-Chloroanlllne NO 20 
2-Chloronaphthalene NO 10 
2-Chlorophenol NO 10 
4-Chlorophenyl phenyl ether NO 15 

Chrysene NO 15 

Di-n-butyl phthalate NO 10 
Di-n-cetyl phthalate NO 15 

Qunlllicrs: ND - Not Detected nt the Reporting Limit 

J - Annlytc detected below qunntitntion limits 

ELM0_040922A SeqNo: 308218 

SPK value SPK Ref Val %REC LowLimlt HighLimit RPD Ref Val %RPD RPDLimit Qual 

S -Spike Recovery outside accepted rccov1:ry limits 

R- RPD outside accepted recovery limits 

B- Analyte detected in the associated Method Blank 

1 



====================~-===-·· .:.::=·:=:.::.:::::~·::.:·.~-----··-···-·· 

CLIENT: Kleinfelder 

Work Order: 0409024 
Project: R~34 

Oibenz(a,h)anthracene NO 
Oibenzofuran NO 
1,2-0ichlorobenzene NO 
1,3-0ic:hlorobenzene NO 
1 ,4-Dfc:hlorobenzene NO 
3,3'-0ic:hlorobenzfdlne NO 
Olethyl phthalate ND 
Dimethyl phthalate NO 
2,4-Dlchlorophenol NO 
2,4-Dfmethylphenol NO 
4,6-0inltro-2-methylphenol NO 
2,4-Dinllrophenol NO 
2,4-Dinitrotoluene NO 
2,6-Dlnitrotoluene NO 
Fiuoranthene NO 
Fluorene NO 
Hexachlorobenzene ND 
Hexachiorobutadiene ND 
Hexachforocyclopentadiene ND 
Hexachloroethane ND 
lndeno(1 ,2,3-cd)pyrene NO 
lsophorone NO 
2-Methyfnaphthalene NO 
2-Melhyfphenol ND 
3+4-Methylphenol NO 
N-Nftrosodi-n-propylamfne NO 
N-Nftrosodfmethylamine ND 
N-Nitrosodlphenylamfne NO 
Naphthalene NO 
2-Nitroanilfne ND 
3-Nitroanilfne NO 
4-Nitroanillne NO 
Nitrobenzene NO 

Qu111iliers: NO -Not Detected 11t the Reporting Limit 

J - Annlyte detected below qunntitntion limits 

10 
10 
10 

10 
10 
15 
10 
10 
10 
10 
50 

50 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 
15 
10 
10 

10 
10 

10 
50 
50 

20 

10 

S -Spike Recovery outside 01cccpted recovery limits 

R- RPD outside accepted recovery limits 

QC SUMMARY REPORT 
Method Blank 

B - Annlytc detected in the associated Method Blank 

2 



CLIENT: Kleinfelder 

Work Order: 0409024 

Project: R-34 

2-Nitrophenol ND 15 
4-Nitrophenol ND 50 
Pentachlorophenol ND 50 
Phenanthrene ND 10 
Phenol NO 10 
Pyrene ND 15 
Pyridine ND 30 
1,2,4-Trichlorobenzene ND 10 
2,4,5-Trichlorophenol ND 10 
2,4,6-Trichlorophenol NO 15 

Surr: 2,4,6-Tribromophenol 34.94 0 
Surr: 2-Fiuoroblphenyl 78.62 0 
Surr: 2-Fiuorophenol 34.26 0 
Surr: 4-Terphenyl-d14 107.2 0 
Surr: Nltrobenzene-d5 81.7 0 
Surr: Phenol-d6 75.74 0 

QunllOcrs: ND ·Not Detected nt the Reporting Limit 

1 • Analyte detected below quantitation limits 

·---··--··--·-·-·-- ..... 

200 0 17.5 16.6 
100 0 78.6 37 
200 0 17.1 9.54 
100 0 107 51.2 
100 0 81.7 38 
200 0 37.9 10.7 

S -Spike Recovery outside accepted recovery limits 

R. RPD outside accepted recovery limits 

QC SUMMARY REPORT 
Method Blank 

115 0 
95.7 0 
89.8 0 
125 0 
106 0 

63.4 0 

B - Annlytc detected in the associated Method Blank 

3 



Hall Environmental Analysis Laboratory Date: 28-Sep-04 

... ·~-- --~--- ·------ ··------·-···----------------- --·--··---------------·-· -----·--·-··--· .... ·-·-· .. 

CLillNT: K.leinfelder QC SUMMARY REPORT 
Work Order: 0409024 

Project: R-34 
Sample Duplicate 

Sample ID 0409024-01C DUP Batch 10: R12992 Test Code: E300 Units: mg/L Analysis Date 9/2/2004 3:37:16 PM Prep Date 

Client ID: R-34Water RuniD: LC_040902B Seq No: 302178 

Analyte Result PQL SPK value SPKRefVal %REC LowLimit HighLimit RPD Ref Val %RPD . RPDLimit Qual 
-----~------------------·---------

Fluoride 0.3283 0.1 0 0 0 0 0 0.3329 1.40 20 

Chloride 3.45 0.1 0 0 0 0 0 3.468 0.520 20 

Nitrogen, Nitrite (As N) 0.05281 0.1 0 0 0 0 0 0.04996 0 20 J 

Bromide 1.409 0.1 0 0 0 0 0 1.458 3.37 20 

Nitrogen, Nitrate (As N) 0.2802 0.1 0 0 0 0 0 0.284 1.32 20 

Phosphorus, Orthophosphate (As P) NO 0.5 0 0 0 0 0 0 0 20 

Sulfate 15.87 0.5 0 0 0 0 0 15.94 0.455 20 

Sample 10 0409024-02A DUP Batch 10: 6439 TestCode: SW1311/6010 Units: mg/L Analysis Date 9/8/2004 10:41:16 AM Prep Date 9/7/2004 

CllentiD: R-34 Cuttings RuniD: ICP _0409088 SeqNo: 303286 

Analyte Result POL SPKvalue SPK Ref Val %REC LowLimlt High Limit RPD Ref Val %RPD RPDLimit Qual 

- ----------~-----------. 

Arsenic NO 5 0 0 0 0 0 0 0 30 

Barium 0.4506 100 0 0 0 0 0 0.4333 0 30 J 

Cadmium NO 1 0 0 0 0 0 0 0 30 

Chromium NO 5 0 0 0 0 0 0 0 30 

Lead ND 5 0 0 0 0 0 0 0 30 

Selenium NO 1 0 0 0 0 0 0 0 30 

Sliver NO 5 0 0 0 0 0 0 0 30 

------------------------------------------------------·-·-···-···--··-· ... 
Qualifiers: NO- Not Detected ut the Reporting Limit 

J - Anulyte detected below quantitntion limits 

S -Spike Recovery outside accepted recovery limits 

R- RPD outside accepted recovery limits 

B - Anulytc d~tec\~-d in the associutt:d Mclhod Blunk 

1 



Hall Environmental Analysis Laboratory 

CLIENT: 
Work Order: 

Kleinfelder 

0409024 
R-34 Project: 

Sample ID 0409024-01 C MS 

CllentiD: R-34 Water 

Analyte 

Fluoride 

Chloride 

Nitrogen, Nitrite (As N) 

Bromide 

Nitrogen, Nitrate {As N) 

Batch ID: R12992 

Result 

0.7687 

8.265 

1.063 

3.774 

2.794 

Phosphorus, Orthophosphate (As P) 4.733 

Sulfate 25.34 

Sample ID 0409024-01C MSD Batch ID: R12992 

CllentiD: R-34Water 

Analyte Result 

Fluoride 0.7646 

Chloride 8.356 

Nitrogen, Nitrite (As N) 1.036 

Bromide 3.857 

Nitrogen, Nitrate (As N) 2.814 

Phosphorus, Orthophosphate (As P) 4.82 

Sulfate 25.38 

Test Code: E300 

Run ID: LC_040902B 

POL SPK value 

0.1 0.5 

0.1 5 

0.1 1 

0.1 2.5 

0.1 2.5 

0.5 5 

0.5 10 

Test Code: E300 

Run ID: LC_040902B 

POL SPK value 

0.1 0.5 

0.1 5 

0.1 1 

0.1 2.5 

0.1 2.5 

0.5 5 

0.5 10 

Units: mg/L 

SPKRefVal 

0.3329 

3.468 

0.04996 

1.458 

0.284 

0 

15.94 

Units: mgfL 

SPKRefVal 

0.3329 

3.468 

0.04996 

1.458 

0.284 

0 

15.94 

%REC 

Date: 28-Sep-04 

QC SUMMARY REPORT 
Sample Matrix Spike 

Analysis Date 9/212004 3:54:04 PM Prep Date 

Seq No: 302179 

LowLimlt HighLimit RPD Ref Val %RPD RPDLimlt Qual 
-~----··- ·--- .......... 

87.2 80 120 0 

95.9 80 120 0 

101 80 120 0 

92.7 80 120 0 

100 80 120 0 

94.7 80 120 0 

94.0 80 120 0 

Analysis Date 9/2/2004 4:10:48 PM Prep Date 

Seq No: 302180 

%REC Low Limit HighLimit RPD Ref Val %RPD RPDLimit aual 
-~-----····----------- --·-·------------·-···· 

86.3 80 120 0.7687 0.537 20 

97.8 80 120 8.265 1.09 20 

98.6 80 120 1.063 2.55 20 

96.0 80 120 3.774 2.17 20 

101 80 120 2.794 0.711 20 

96.4 80 120 4.733 1.83 20 

94.4 80 120 25.34 0.164 20 

Quulllicrs: NO- Not Detected otthe Reporting Limit S -Spike Recovety outside accepted recovety limiL• B- Analyte detected in the associntcd Method Bl:mk 

J - Analytc detected below qunntilntion limits R- RPD outside accepted recovery limits 1 



- ··-----··-···--·· ·-·---

CLIENT: Kleinfelder QC SUMMARY REPORT 
Work Order: 0409024 
Project: R-34 Sample Matrix Spike 

Sample ID 0409024-02a ms Batch ID: 6420 Test Code: SWB2608 Units: mg/Kg Analysis Date 9/3/2004 Prep Date 9/2/2004 

CllentiD: R-34 Cuttings Run ID: THOR_040903A SeqNo: 302797 

Ana lyle Result POL SPK value SPK Ref Val %REC Lcwllmit Highlimit RPD Ref Val %RPD RPDLimit Qual 
---------····--·--··· ·-·-··· 

Benzene 1.017 0.05 1 0 102 75.3 121 0 

Toluene 0.9783 0.05 1 0 97.8 65.5 123 0 

Chiorobenzene 1.01 0.05 1 0 101 78.3 124 0 

1, 1-Dichioroelhene 0.9284 0.05 1 0 92.8 70 106 0 

Trfchloroelhene (TCE) 0.8748 0.05 1 0 87.5 70.8 118 0 

Surr: 1 ,2-Dichloroethane-d4 0.4505 0 0.5 0 90.1 68.4 123 0 

Surr: 4-Bromofluorobenzene 0.5327 0 0.5 0 107 70 119 0 

Surr: Dibromonuoromethane 0.4522 0 0.5 0 90.4 76.8 123 0 

Surr: Toluene-dB 0.4842 0 0.5 0 96.8 75.9 118 0 

Sample ID 0409024-0Za msd Batch iD: 6420 Test Code: SW82608 Units: mg/Kg Analysis Date 9/3/2004 Prep Date 9/2/2004 

CllentiD: R-34 Cuttings · Run 10: THOR_040903A Seq No: 302800 

Ana lyle Result POL SPKvalue SPK Ref Val %REC Lcwllmit High Limit RPD Ref Val %RPD RPDLimit Qual 
. ---------·------------·-·------·---·-··· -···-

Benzene 1.016 0.05 1 0 102 75.3 121 1.017 0.118 20 

Toluene 0.9827 0.05 1 0 98.3 65.5 123 0.9783 0.449 20 

Chlorobenzene 1.001 0.05 1 0 100 78.3 124 1.01 0.866 20 

1, 1-Dichioroethene 0.8498 0.05 1 0 85.0 70 106 0.9284 8.84 20 

Trfchloroethene (TCE) 0.8105 0.05 1 0 81.1 70.8 118 0.8748 7.63 20 

Surr: 1 ,2-Dichloroelhane-cl4 0.4432 0 0.5 0 88.6 68.4 123 0.4505 1.63 0 

Surr: 4-Bromofluorobenzene 0.4931 0 0.5 0 98.6 70 119 0.5327 7.72 0 

Surr: Dlbromofluoromelhane 0.4509 0 0.5 0 90.2 76.8 123 0.4522 0.288 0 
Surr: Toluene-dB 0.4735 0 0.5 0 94.7 75.9 118 0.4842 2.23 0 

Qualifiers: ND- Not Detected nl the Reporting Limit B- Anulytc detected in the ossocinted Method Blonk 

J - Annlyte detected below quantitation limits 

S -Spike Rccove()' outside accepted recovc()' limits 

R- RPD outside ncccptcd recovery limits 2 



----- -----·---·. 
··-·-·-·--··-··-··-· ······ 

CLIENT: Kleinfelder QC SUMMARY REPORT 
Work Order: 0409024 

Project: R-34 Sample Matrix Spike 

Sample ID 0409024-02A MS Batch ID: 6439 Test Code: SW1311{6010 Units: mg/L Analysis Date 9/B/2004 10:54:05 AM Prep Dale 9/7/2004 

ClleniiD: R-34 Cuttings Run ID: ICP _0409088 Seq No: 303270 

Analyte Result PQL SPKvalue SPK Ref Val %REC LowLimit High Limit RPD Ref Val %RPD RPDLfmlt Qual 
------·-·~---···~- .... _,. ...... r.•·-·-

Arsenic 0.5195 0.2 0.5 0 104 75 125 0 

Barium 0.899 0.2 0.5 0.4333 93.1 75 125 0 

Cadmium 0.4797 0.2 0.5 0 95.9 75 125 0 

Chromium 0.4686 0.2 0.5 0 93.7 75 125 0 

Lead 0.4276 0.2 0.5 0 85.5 75 125 0 

Selenium 0.4127 0.2 0.5 0 82.5 75 125 0 

Silver 0.5121 0.2 0.5 0 102 75 125 0 

Sample iD 0409024-02A MSD Batch ID: 6439 Test Code: SW1311/601 0 Units: mg/L Analysis Date 9/8/2004 10:58:02 AM Prep Date 9/7/2004 

CllentiD: R-34 Cuttings Run ID: ICP _0409088 Seq No: 303271 

Arlalyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimlt RPD Ref Val %RPD RPDLimlt Qual-
-------~--- .. ·-~------·· ··--·--·-·--·-- ... - ------- . 

Arsenic 0.512 0.2 0.5 0 102 75 125 0.5195 1.45 20 
Barium 0.9161 0.2 0.5 0.4333 96.6 75 125 0.899 1.88 20 
Cadmium 0.4912 0.2 0.5 0 98.2 75 125 0.4797 2.37 20 
Chromium 0.4791 0.2 0.5 0 95.8 75 125 0.4686 2.21 20 
Lead 0.438 0.2 0.5 0 87.6 75 125 0.4276 2.40 20 
Selenium 0.4395 0.2 0.5 0 87.9 75 125 0.4127 6.27 20 
Silver 0.5222 0.2 0.5 0 104 75 125 0.5121 1.95 20 

---------------------------~-----------------·---···-· --··· 

Quuliliers: NO - Not Detected ut the Reporting Limit S -Spike Recovery outside uccepted recovery limits B - Analytc detected in the associntcd Method Blank 

J - Annlyte detected below qunntitation limits · R- RPD outside uccepted recovery limits 3 



Hall Environmental Analysis Laboratory Date: 28-Sep-04 

CLIENT: 
Work Order: 

Project: 

Kleinfelder 
0409024 

R-34 

Sample ID LCS 

Client ID: 

Batch 10: R12992 

Analyte 

Fluoride 

Chloride 

Nitrogen, Nitrite (As N) 

Bromide 

Nitrogen, Nitrate (As N) 

Phosphorus, Orthophosphate (As P) 

Sulfate 

Result 

0.4729 

5.097 

0.949 

2.5 

2.517 

4.748 

10.2 

Sample 10 LCS 

CllentiD: 

Batch ID: R12992 

Analyte Result 
-

Fluoride 0.4428 

Chloride 4.819 

Nitrogen, Nitrite (As N) 0.915 

Bromide 2.321 

Nitrogen, Nitrate (As N) 2.385 

Phosphorus, Orthophosphate (As P) 4.685 

Sulfate 

Sample ID LCS-6424 

ClientiD: 

Analyte 

Aroclor 1016 

Aroclor 1260 

9.743 

Batch ID: 6424 

Result 

0.1383 

0.1402 

Quulificrs: NO - Not Detected ut the Reporting Limit 

Test Code: E300 Units: mg/L 

Run ID: LC_0409028 

PQL SPK value SPKRefVal 

0.1 0.5 0 

0.1 5 0 
0.1 1 0 

0.1 2.5 0 
0.1 2.5 0 

0.5 5 0 

0.5 10 0 

Test Code: E300 Units: mg/L 

Run ID: LC_0409028 

PQL SPKvalue SPKRefVal 

0.1 0.5 0 

0.1 5 0 
0.1 1 0 

0.1 2.5 0 

0.1 2.5 0 

0.5 5 0 

0.5 10 0 

Test Code: SWBOBOA Units: mg/Kg 

RuniD: ECD(17 A)_040903A 

PQL SPK value SPKRefVal 

0.05 0.125 0 
0.05 0.125 0 

______ , ________________ , ............ - ---··-·-
---------------- ····-

QC SUMMARY REPORT 
Laboratory Control Spike- generic 

Analysis Date 9/212004 3:03:39 PM Prep Date 

Seq No: 302176 

%REC Lowllmit Hlghllmit RPD Ref Val %RPD RPDLimit Qual 

94.6 90 110 0 

102 90 110 0 

94.9 90 110 0 

100 90 110 0 

101 90 110 0 

95.0 90 110 0 

102 90 110 0 

Analysis Date 9/2/200410:03:46 PM Prep Date 

Seq No: 302201 

%REC LowLimlt HlghLimlt RPO Ref Val %RPD RPDLimit Qual 
'""'' ------·-- ..... ················- -. 

88.6 90 110 0 s 
96.4 90 110 0 

91.5 90 110 0 

92.9 90 110 0 
95.4 90 110 0 

93.7 90 110 0 

97.4 90 110 0 

Analysis Date 9/4/200410:28:31 AM Prep Dale 9/2/2004 

SeqNo: 302930 

%REC Lowlimit Hlghlimlt RPD Ref Val %RPD RPDLimit Qual 

111 

112 

48.5 

51.3 

120 

147 

w••-·-••••- -··• 

0 

0 

B - Analyte detected in the associated Method Blank 

J - Analytc detected below qunntitntion limits 

S -Spike Recovery outside accepted recovery limits 

R- RPD outside ucceptc:d recovery limits I 



CLIENT: 

Work Order: 
Project: 

Kleinfelder 

0409024 

R-34 

Sample ID LCS·6426 

CllentiD: 

Analyte 

Aroclor 1016 

Aroclor 1260 

Sample ID LCSD-6426 

CllentiD: 

Analyte 

Aroclor 1016 

Aroclor 1260 

Sample ID lcs-6420 

CllentiD: 

Ana lyle 

Benzene 

Toluene 

Chlorobenzene 

1, 1-Dichloroethene 

Trichloroethane (TCE} 

Batch ID: 6426 

Result 

4.104 

5.224 

Balch 10: 6426 

Result 

3.636 

4.932 

Batch 10: 6420 

Result 

0.9633 

0.9827 

0.9915 

0.8813 

0.8322 

Qunllliers: NO - Not Detected nt Lhe Reporting Limit 

Test Code: SWBOBOA Units: ~g/L 

Run ID: ECD(17A)_040913A 

PQL SPK value SPK Ref Val 

5 
5 

0 
0 

Test Code: SWBOBOA Units: )Jg/L 

RuniD: ECD(17A)_040913A 

PQL SPK value SPKRefVal 

5 0 
5 0 

Test Code: SW8260B Units: mg!Kg 

RuniD: THOR_040903A 

POL SPK value SPKRefVal 

0.05 0 
0.05 0 
0.05 0 
0.05 0 
0.05 0 

QC SUMMARY REPORT 
Laboratory Control Spike- generic 

Analysis Date 9/13/2004 6:52:53 AM Prep Date 9/3/2004 

Seq No: 304523 

%REC Lowllmlt Hlghllmlt RPD Ref Val %RPD RPDLimlt Qual 

82.1 

104 

%REC 

72.7 

98.6 

%REC 

96.3 

98.3 

99.2 

88.1 

83.2 

27.4 

52.1 

132 

148 

0 
0 

Analysis Date 9/13/2004 7:39:08 AM 

Seq No: 304524 

Lowllmit Hlghllmlt RPD Ref Val 
------····· ··¥···--···· 

27.4 132 4.104 
52.1 148 5.224 

Analysis Date 9/3/2004 

Seq No: 302787 

Lowllmlt Hlghlimit RPD Ref Val 
---

75.3 121 0 
65.5 123 0 
78.3 124 0 

70 106 0 
70.8 118 0 

------------------- -- ··----------------------

Prep Date 9/3/2004 

%RPD RPDLimit Qual 

12.1 45.7 

5.75 30 

Prep Date 9/2/2004 

%RPD RPDLimit Qual 
...... - ........ 

8- Annlytc dcK'Ctcd in the ussocintcd Method Blnnk 

J - AMlyte detected below qunntitntion limits 

S -Spike Recovery outside ncceptcd recovery limits 

R- RPD outside ncccptcd recovery limits 2 



-------------·-·· ··-·- ...•.. '- ------····- - ..... ·-. . 
----------------· ----· -- --··--··· ·--·-·· .... 

CLIENT: Kleinfelder QC SUMMARY REPORT 
Work Order: 0409024 

Project: R-34 
Laboratory Control Spike- generic 

Sample ID 100ng lcs Batch ID: R13014 Test Code: SW8260B Units: pg/L Analysis Date 9/3/2004 Prep Date 

ClientiD: Run ID: VAL_040903A Seq No: 302632 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Qual 

-
Benzene 18.48 1 20 0 92.4 75.3 128 0 

Toluene 19.04 1 20 0 95.2 77.8 122 0 

Chlorobenzene 17.9 1 20 0 89.5 76.2 130 0 

1,1-Dichloroethene 17.49 1 20 0 87.4 70.2 119 0 

Trldlloroethene (TCE) 16.52 1 20 0 82.6 76.9 130 0 

Sample ID lcs-6425 Batch ID: 6425 Test Code: SW8270C Units: mg/Kg Analysis Date 9/8/2004 Prep Date 9/2/2004 

CllentiD: RuniD: ELM0_040908A Seq No: 303803 

Analyte Result PQL 5PKvalue 5PKRefVal %REC LowUmit HighLimlt RPD Ref Val %RPD RPDLimit Qual 

Acenaphthene 0.7737 0.2 1.67 0 46.3 54 95.8 0 5 

4-Chloro-3-methylphenol 1.607 0.2 3.33 0 48.3 55.8 98 0 s 
2-Chlorophenol 1.705 0.2 3.33 0 51.2 51.4 98.7 0 5 

1.4-Dichlorobenzene 0.8857 0.2 1.67 0 53.0 45.9 93.1 0 

2,4-Dinltrotoluene 0.9453 0.2 1.67 0 56.6 59.3 99.9 0 s 
N-Nltrosodl-n-propylamine 0.7937 0.2 1.67 0 47.5 52.7 92.5 0 5 

4-Nitrophenol 1.685 0.2 3.33 0 .50.6 62.1 101 0 s 
Pentachlorophenol 1.58 0.5 3.33 0 47.4 53.9 111 0 s 
Phenol 1.758 0.2 3.33 0 52.8 48.8 97 0 

Pyrene 0.8227 0.2 1.67 0 49.3 61.9 102 0 s 
1 ,2,4-Trlchlorobenzene 0.796 0.2 1.67 0 47.7 45.2 93.6 0 

Qunllficrs: NO- Not Detected ntthe Reponing Limit B • Analyte detected in the associated Method Blank 

J - Analytc detected below quantilntion limits 

S - Spike Recovety outside accepted recovety limits 

R- RPD outside accepted recovety limits 3 



------·---~·-···- ----------·-·-·--·-----· ----· 

CLIENT: Kleinfelder QC SUMMARY REPORT 
Work Order: 0409024 

Project: R-34 
Laboratory Control Spike Duplicate 

Sample JD lcsd-6425 Batch ID: 6425 Test Code: SWB270C Units: mg/Kg Analysis Date 9/8/2004 Prep Date 9/2/2004 

CllentiD: Run ID: ELM0_040908A Seq No: 303805 

Analyte Result PQL SPK value SPK Ref Val %REC Lowllmlt High Limit RPD Ref Val %RPD RPDLimit Qual 
·-·· ·--·-···· ..... ··--·-···-····-·· 

Acenaphthene 0,829 0.2 1.67 0 49.6 54 95.8 0.7737 6.91 25 s 
4-Chloro-3-methylphenol 1.618 0.2 3.33 0 54.6 55.8 98 1.607 12.3 25 s 
2-Chlorophenol 1.772 0.2 3.33 0 53.2 51.4 98.7 1.705 3.83 25 

1 ,4-Dichlorobenzene 0.8543 0.2 1.67 0 51.2 45.9 93.1 0.8857 3.60 25 

2,4-Dinllrotoluene 0.955 0.2 1.67 0 57.2 59.3 99.9 0.9453 1.02 25 s 
N-Nitrosodi-n-propylamin~ 0.843 0.2 1.67 0 50.5 52.7 92.5 0.7937 6.03 25 s 
4-NIIrophenol 1.862 0.2 3.33 0 55.9 62.1 101 1.685 9.98 25 s 
Pentachlorophenol 1.792 0.5 3.33 0 53.8 53.9 111 1.58 12.6 25 s 
Phenol 1.779 0.2 3.33 0 53.4 48.8 97 1.758 1.19 25 

Pyrene 0.839 0.2 1.67 0 50.2 61.9 102 0.8227 1.97 25 s 
1 ,2,4-Trichlorobenzene 0.8457 0.2 1.67 0 50.6 45.2 93.6 0.796 6.05 25 

Sample ID LCS-6430 Batch ID: 6430 Test Code: SW7471 Units: mg/Kg Analysis Date 9/3/2004 Prep Dale 9/3/2004 

ClientiD: RuniD: MI-LA254_040903A Seq No: 302601 

Ana lyle Result PQL SPKvalue SPKRefVal %REC LowLimlt HlghLimit RPD Ref Val %RPD RPDLimit Qual 
·--~-·--··-····--- ·-·····-··-··· 

Mercury 0.172 0.033 0.1667 0 103 80.8 122 0 

Sample ID LCSD·6430 Batch ID: 6430 Test Code: SW7471 Units: mg/Kg Analysis Date 9/3/2004 Prep Date 9/3/2004 

ClieniiD: RuniD: MI-LA254_040903A SeqNo: 302611 

Analyte Result PQL SPK value SPKRefVal %REC Lowllmlt Hlghllmit RPD Ref Val %RPD RPDLimlt Qual 
- --··-··-····---·--- ····-·------····---··---·---· 

Mercury 0.1773 0.033 0.1667 0 106 80.8 122 0.172 3.04 20 

Qualifiers: NO - Not Detected at the Reponing Limit 8- Analytc detected in the associated Method Blank 

1 - Annlyte detected below quontitotion limits 

S -Spike Recovcty outside accepted rccovcty limits 

R - RPD outside accepted recovety limits 4 



·-·-·---··-····-··-···- --- -·· - ···- --- --·-·. ·-···· 

CLffiNT: K.leinfelder 
Work Order: 0409024 

Project: R-34 

Sample ID LCS-6436 Batch ID: 6436 Test Code: SVV7470 Units: mg/L 

ClientiD: Run 10: MI-LA254_040907A 

Analyte Result POL SPKvalue SPK Ref Val 

Mercury 0.005726 0.0002 0.005 0.0001224 

Sample 10 LCSD-6439 Batch 10: 6436 Test Code: SVV7470 Units: mg/L 

ClienliD: Run ID: MI-LA254_040907 A 

Analyte Result POL SPKvalue SPKRefVal 

Mercury 0.005047 0.0002 0.005 0.0001224 

Sample 10 LCS-6438 Batch 10: 6438 Test Code: SVV7470 Units: mg/L 

Client 10: Run ID: MI-LA254_040807 A 

Analyte Result POL SPKvalue SPKRefVal 

Mercury 0.004143 0.002 0.005 0 

Sample ID LCSD-6438 Batch ID: 6438 Test Code: SVV7470 Units: ·mg/L 

CllentiD: RuniD: MI-LA254_040807 A 

Analyte Result POL SPKvalue SPK Ref Val 

Mercury 0.005604 0.004 0.005 0 

Qualifiers: NO - Not Detected at the Reporting Limit 

QC SUMMARY REPORT 
Laboratory Control Spike - generic 

Analysis Date 917/2004 Prep Dale 9/7/2004 

SeqNo: 302915 

%REC Lowllmlt High Limit RPD Ref Val %RPD RPDLimit Qual 

112 75.2 134 0 

Analysis Date 917/2004 Prep Date 9/7/2004 

Seq No: 302927 

%REC Lowlimlt HlghLimlt RPD Ref Val %RPD RPDLimit Quai 

98.5 75.2 134 0.005726 12.6 0 

Analysis Date 9/7/2004 Prep Date 9/7/2004 

Seq No: 303035 

%REC Lowllmll Highllmlt RPD Ref Val %RPD RPDLimit Qual 
-·-··-··--·-··· -·-·-· 

·82.9 80 120 0 

Analysis Date 9/712004 Prep Date 9/7/2004 

SeqNo: 303043 

%REC Lowlimlt Hfghllmil RPD Ref Val %RPD RPDLimit Qual 

112 80 120 0.004143 30.0 20 R 

8- Analytc detected in the associated Method Blank 

J - Analytc detected below qunntitntion limits 

S -Spike Recovery outside nccepted recovery limits 

R- RPD outside ncceptcd recovery limits 5 



·-··----·····-·· ··--········-- ...... . -

CLIENT: Kleinfelder QC SUMMARY REPORT 
Work Order: 0409024 
Project: R-34 Laboratory Control Spike- generic 

Sample ID LCS-6446 Batch ID: 6446 Test Code: SWG010A Units: mg/Kg Analysis Date 9/9/200412:27:09 PM Prep Date 9/B/2004 

CllentiD: RuniD: 

Ana lyle Result PQL 

Aluminum 26.4 3 
Arsenic 25.18 2.5 

Barium 24.4 0.1 

Beryllium 26.96 0.15 
Cadmium 25.29 0.1 

Chromium 24.49 0.3 

Cobalt 23.73 0.3 

Copper 24.93 0.3 

Iron 26.74 1 

Lead 24.37 0.25 

Nickel 23.51 0.5 
Selenium 23.14 2.5 

Sliver 25.34 0.25 

Thallium 24.03 0.5 

Uranium 240.6 5 

Vanadium 24.55 2.5 

Zinc 24.45 2.5 

Quntificrs: NO- Not Detected ntthc Reporting Limit 

J - Annlyte detected below qunntitntion limits 

ICP _040909A Seq No: 

SPK value SPK Ref Val %REC LowLimlt 

25 0 106 80 
25 0 101 80 
25 0 97.6 80 
25 0 108 80 
25 0 101 80 
25 0 98.0 80 
25 0 94.9 80 
25 0.2864 98.6 80 
25 10.22 66.1 80 
25 0.1711 96.8 80 
25 0.1415 93.5 80 
25 0 92.6 80 
25 0.1761 101 80 
25 0 96.1 80 

250 0 96.2 80 
25 0 98.2 80 
25 0 97.8 80 

S -Spike Recovery outside accepted recovery limits 

R- RPD outside accepted recovery limits 

303931 

High Limit RPD Ref Val %RPD RPDLfmlt Qual 
··----~·····-·· 

120 0 
120 0 
120 0 
120 0 
120 0 
120 0 
120 0 
120 0 
120 0 BS 

120 0 
120 0 
120 0 
120 0 
120 0 
120 0 

120 0 

120 0 

B - AIUIIytc detected in the associntcd Method Blank 

6 



---------·-·········--~~ ...... --~--~¥--·-··· ----·-------------- ... - --- ·-·---- ------------- ....... 

CLIENT: Kleinfelder QC SUMMARY REPORT 
Work Order: 0409024 
Project: R-34 

Laboratory Control Spike Duplicate 

Sample ID LCSD-6446 Balch ID: 6446 Test Code: SW6010A Units: mg/Kg Analysis Date 9/9/200412:30:20 PM Prep Date 9/8/2004 

CllentiD: RuniD: ICP _040909A Seq No: 303932 

Analyte Result POL SPKvalue SPKRefVal %REC LowLimlt HlghLimit RPD Ref Val %RPD RPDLimit Qual 
-·-··- ........ ,. ... 

Aluminum 25.93 3 25 0 104 80 120 26.4 1.81 20 

Arsenic 23.12 2.5 25 0 92.5 80 120 25.18 8.55 20 

Barium 23.82 0.1 25 0 95.3 80 120 24.4 2.43 20 

Beryllium 26.06 0.15 25 0 104 80 120 26.96 3.39 20 

Cadmium 24.5 0.1 25 0 98.0 80 120 25.29 3.17 20 

Chromium 23.63 0.3 25 0 94.5 80 120 24.49 3.58 20 

Cobalt 22.95 0.3 25 0 91.8 80 120 23.73 3.38 20 

Copper 24.14 0.3 25 0.2864 95.4 80 120 24.93 3.19 20 

Iron 21.n 1 25 10.22 70.2 80 120 26.74 3.78 20 BS 

Lead 23.66 0.25 25 0.1711 94.0 80 120 24.37 2.96 20 

Nickel 22.82 0.5 25 0.1415 90.7 80 120 23.51 3.01 20 

Selenium 22.74 2.5 25 0 91.0 80 120 23.14 1.76 20 

Silver 24.61 0.25 25 0.1761 97.7 80 120 25.34 2.91 20 

Thallium 23.68 0.5 25 0 94.7 80 120 24.03 1.46 20 

Uranium 226.6 5 250 0 90.7 80 120 240.6 5.97 20 

Vanadium 23.93 2.5 25 0 95.7 80 120 24.55 2.54 20 

Zinc 23.86 2.5 25 0 95.4 80 120 24.45 2.45 20 

Sample ID LCS-6446 Batch ID: 6446 Test Code: SW601 OA Units: mg/Kg Analysis Date 9/13/2004 4:26:46 PM Prep Date 9/B/2004 

Client ID: Run 10: ICP _040913C Seq No: 304924 

Ana lyle Result POL SPKvalue SPK Ref Val %REC Lowlimit High Limit RPD Ref Val %RPD RPDLimit Qual 
---------------- .. -- ·- . 

Antimony 21.43 0.5 25 0.3299 84.4 80 120 0 

Calcium 2400 50 2500 35.06 94.6 80 120 0 

Magnesium 2495 25 2500 0 99.8 80 120 0 

Manganese 24.18 0.25 25 0.2232 95.8 80 120 0 

Potassium 2475 50 2500 0 99.0 80 120 0 

Sodium 2754 25 2500 0 110 80 120 0 

----·---------·--···-·····-··· 

Qunllficrs: NO- Not Detected at the Reporting Limit S -Spike Recovery outside accepted recovery limits B - Analyte detected in the nssocintcd Method Blank 

J - Analyte detected below quantitation limits R- RPD outside accepted recovery limits 7 



----·---- ········-··-·. --····-·--··--- .... ···-· 

CLIENT: Kleinfelder QC SUMMARY REPORT 
Work Order: 0409024 
Project: R-34 Laboratory Control Spike Duplicate 

Sample ID LCSD·6446 Batch ID: 6446 Test Code: SW6010A Units: mg/Kg Analysis Date 9/13/2004 4:30:01 PM Prep Date 9/8/2004 

ClientiD: Run ID: ICP _040913C Seq No: 304925 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimlt Hlghllmlt RPD Ref Val %RPD RPDLimit Qual 
----------·- -· -- -·--·---------···-·- ·- . ·--·---· -··· ... 

Antimony 20.88 0.5 25 0.3299 82.2 80 120 0 0 20 

Calcium 2283 50 2500 35.06 89.9 80 120 0 0 20 

Magnesium 2374 25 2500 0 95.0 80 120 0 0 20 

Manganese 23.52 0.25 25 0.2232 93.2 80 120 0 0 20 

Potassium 2357 50 2500 0 94.3 80 120 0 0 20 

Sodium 2614 25 2500 0 105 so 120 0 0 20 

Sample 10 LCS-6439 Batch ID: 6439 Test Code: SW1311/6010 Units: m9/L Analysis Date 9/8/2004 10:14:10 AM Prep Date 9n/2004 

CllentiD: RuniD: ICP _0409088 Seq No: 303260 

Analyte Result PQL SPK value SPKRefVal %REC LowUmlt Highllmlt RPD Ref Val %RPD RPDLimit Qual 
--·- ... ·•······. 

Arsenic 0.4817 0.2 0.5 0 96.3 80 120 0 

Barium 0.4703 0.2 0.5 0 94.1 BO 120 0 

Cadmium 0.4741 0.2 0.5 0 94.8 80 120 0 
Chromium 0.4715 0.2 0.5 0 94.3 80 120 0 
Lead 0.4289 0.2 0.5 0 85.8 BO 120 0 

Selenium 0.4104 0.2 0.5 0 82.1 80 120 0 

Silver 0.5026 0.2 0.5 0 101 80. 120 0 

Qunlilil:rs: NO -Not DctL>ctcd nt the Reporting Limit B - Analytc detected in the associotcd Method Blank 

1 - Annlyte detected below qwmtitntion limits 

S -Spike Recovery outside accepted recovery limits 

R- RPD outside accepted recovery limits 8 



CLIENT: K.Ieinfelder QC SUMMARY REPORT 
Work Order: 0409024 

Project: R-34 
Laboratory Control Spike Duplicate 

Sample ID LCSD-6439 Batch ID: 6439 Test Code: SW131116010 Units: mgll Analysis Date 9/8/200410:16:58 AM Prep Date 91712004 

ClientiD: RuniD: 

Analyte Result PQL 

Arsenic 0.488 0.2 

Barium 0.4667 0.2 

Cadmium 0.4804 0.2 

Chromium 0.4728 0.2 

Lead 0.4277 0.2 

Selenium 0.4102 0.2 

Silver 0.5104 0.2 

QuniiOcrs: NO- Not Detected at the Reporting Limit 

J • Analytc detected below quanlitation limits 

ICP _0409088 Seq No: 303261 

SPKvalue SPK Ref Val %REC LowLlmlt HlghLlmlt RPD Ref Val %RPD RPDLimit Qual 
-----·--·-·· ------ --·-

0.5 0 97.6 80 120 0.4817 1.29 20 

0.5 0 93.7 80 120 0.4703 0.354 20 

0.5 0 96.1 80 120 0.4741 1.32 20 

0.5 0 94.6 80 120 0.4715 0.277 20 

0.5 0 85.5 80 120 0.4289 0.298 20 

0.5 0 82.0 80 120 0.4104 0.0373 20 

0.5 0 102 80 120 0.5026 1.54 20 

----------··· ----~ ---------------------·--

S -Spike Recovery outside ucccptcd recovery limits 

R- RPD outside ncccptcd recovery limits 

B - Anolyte detected in the associated Method Blank 

9 



Hall Environmental Analysis Laboratory Date: 28-Sep-04 
- ···-· ·······-·-·- -------···· ···-·-··-·- ....... 

CLIENT: Kleinfelder QC SUMMARY REPORT 
Work Order: 0409024 

Project: R-34 
Laboratory Control Spike- generic 

Sample 10: LCS Batch 10: R13290 Test Code: SW6010A Units: mg/L Analysis Dale: 9/30/20041:15:07 PM Prep Date: 

ClientiD: RuniD: 

Analyte Result POL 

Aluminum 0.4701 0.02 

Antimony 0.4366 0.01 

Arsenic 0.4343 0.02 

Barium 0.4353 0.002 

Beryllium 0.4423 0.003 

Cadmium 0.4534 0.002 

Calcium 52.41 1 

Chromium 0.4399 0.006 

Cobalt 0.4363 0.006 

Copper 0.4423 0.006 

Iron 0.4337 0.02 

Lead 0.4491 0.005 

Magnesium 53.74 1 

Manganese 0.4448 0.002 

Nickel 0.4283 0.01 

Potassium 53.99 1 

Selenium 0.4507 0.05 

Silver 0.5563 0.005 

Sodium 52.45 1 

Thallium 0.4765 0.02 

Vanadium 0.4462 0.05 

Zinc 0.4362 0.005 

Yttrium 97.71 0 

Yttrium Radial 100.5 0 

Qunlllicrs: NO- Not Detected at the Reporting Limit 

J - Annlyte detcctc:d below qunntitation limits 

ICP _040930A SeqNo: 308926 

SPK value SPK Ref Val %REC Lowlimit Hlghllmit RPD Ref Val %RPD RPDUmit Qual 
-----~--·-------·--··--····-·-· ----··----·-- ---

0.5 0 94.0 80 120 0 

0.5 0 87.3 80 120 0 

0.5 0 86.9 80 120 0 

0.5 0 87.1 80 120 0 

0.5 0 88.5 80 120 0 

0.5 0 90.7 80 120 0 

50.5 0.07011 104 80 120 0 

0.5 0 88.0 80 120 0 

0.5 0 87.3 80 120 0 

0.5 0 88.5 BO 120 0 

0.5 0 86.7 80 120 0 

0.5 0.001549 89.5 60 120 0 

50.5 0.07262 106 80 120 0 

0.5 0 89.0 80 120 0 

0.5 0 85.7 80 120 0 

55 0 98.2 80 120 0 

0.5 0 90.1 80 120 0 

0.5 0 111 80 120 0 

50.5 0.07177 104 80 120 0 

0.5 0.005566 94.2 80 120 0 

0.5 0 89.6 80 120 0 

0.5 0 87.2 80 120 0 

100 0 97.7 70 130 0 

100 0 100 70 130 0 

·----·----·----· 
S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

B - Annlyte detected in the associated Method Blank 



CLIENT: 
Work Order: 
Project: 

Sample ID: LCSD 

CllentlD: 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Yttrium 

Yttrium Radial 

Qunlllicrs: 

·---------·· -·- •"•••·•----------- ·----- -···--· ·····-··- ·---- .... 

Kleinfelder QC SUMMARY REPORT 
0409024 
R-34 Laboratory Control Spike Duplicate 

Batch ID: R13290 Test Code: SW6010A Units: mg/L Analysis Date: 9/30/20041:16:57 PM Prep Date: 

RuniD: 

Result PQL 

0.4914 0.02 

0.4693 0.01 

0.4631 0.02 

0.451 0.002 

0.4594 0.003 

0.4676 0.002 

52.63 1 

0.4533 0.006 

0.4518 0.006 

0.4561 0.006 

0.4528 0.02 

0.4583 0.005 

53.95 1 

0.461 0.002 

0.4412 0.01 

54.4 1 

0.4748 0.05 

0.5278 0.005 

52.74 1 

0.4897 0.02 

0.4646 0.05 

0.4507 0.005 

98.06 0 

100.2 0 

NO -Not Detected at the Reporting Limit 

J - Annlytc detected below quantitntion limits 

ICP _040930A · Seq No: 

SPKvalue SPK Ref Val %REC Lowllmlt 

0.5 0 98.3 80 

0.5 0 93.9 80 

0.5 0 92.6 80 

0.5 0 90.2 80 

0.5 0 91.9 80 

0.5 0 93.5 80 

50.5 0.07011 104 80 

0.5 0 90.7 80 

0.5 0 90.4 80 

0.5 0 91.2 80 

0.5 0 90.6 80 

0.5 0.001549 91.3 80 

50.5 0.07262 107 80 

0.5 0 92.2 80 

0.5 0 88.2 80 

55 0 98.9 80 

0.5 0 95.0 80 

0.5 0 106 80 

50.5 0.07177 104 80 

0.5 0.005566 96.8 80 

0.5 0 92.9 80 

0.5 0 90.1 80 

100 0 98.1 70 

100 0 100 70 

S -Spike Recovery outside nccepted recovery limits 

R - RPD outside uccepted recovery I imits 

308929 

Hlghllmll RPD Ref Val %RPD RPDLimlt Qual 
- _____ ., __________ .... ---·· -

120 0.4701 4.44 20 

120 0.4366 7.21 20 

120 0.4343 6.42 20 

120 0.4353 3.56 20 

120 0.4423 3.79 20 

120 0.4534 3.09 20 

120 52.41 0.421 20 

120 0.4399 3.00 20 

120 . 0.4363 3.49 20 

120 0.4423 3.08 20 

120 0.4337 4.30 20 

120 0.4491 2.03 20 

120 53.74 0.393 20 

120 0.4448 3.58 20 

120 0.4283 2.97 20 
120 53.99 0.767 20 

120 0.4507 5.20 20 

120 0.5563 5.26 20 

120 52.45 0.564 20 

120 0.4765 2.75 20 

120 0.4482 3.60 20 

120 0.4362 3.28 20 

130 97.71 0.361 0 

130 100.5 0.260 0 

8 - Annlyte detected in the ossocintcd Method Blonk 

2 



Hall Environmental Analysis Laboratory 

CLIENT: 
Work Order: 

Project: 

Kleinfelder 

0409024 

R-34 

Date: 28-Sep-04 

QC SUMMARY REPORT 
Laboratory Control Spike - generic 

Sample 10: LCS-6490 Batch ID: 6490 Test Code: SWB270A Units: pg/L Analysis Date: 9/23/2004 Prep Date: 9/15/2004 

CllenliD: RuniD: 

Analyte Result PQL 
----· 
Acenaphthene 83.12 10. 

4-Chloro-3-methylphenol 166.5 20 

2-Chlorophenol 200.7 10 

1 ,4-Dichlorobenzene 76.22 10 

2,4-Dlnltrotoluene 90.8 10 

N-Nitrosodl·n-propylamine 87.56 10 

4-Nltrophenol ND 50 

Pentachlorophenol 145.9 50 

Phenol 103.8 10 

Pyrene 95.96 15 

1,2,4· Trichlorobenzene 69.46 10 

Quollficrs: NO • Not Detected nt the Reponing Limit 

J - Analyte detected below qunntitntion limits 

ELM0_040922A Seq No: 308232 

SPK value SPKRefVal %REC Lowllmlt Highllmlt RPD Ref Val %RPD RPDLimlt Qual 

100 0 

200 ·O 
200 0 

100 0 

100 0 

100 0 

200 0 

200 0 

200 0 

100 0 

100 0 

83.1 

83.3 

100 

76.2 

90.8 

87.6 

0 
73.0 

51.9 

96.0 

69.5 

12.5 

15.4 

12.2 

16.9 

13 

9.93 

0 

3.55 

7.53 

12.6 

17.4 

S - Spike Recovery outside ncceplcd recovery limits 

R • RPD outside accepted recovery limits 

87.4 0 

119 0 

122 0 

100 0 

138 0 

122 0 

0 0 

114 0 
73.1 0 

140 0 

98.7 0 

B • Annlyte detected in the associated Method Blank 



CHAIN·DF·CUSTDDY RECORD 
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HALL ENVIRONMENTAL 
ANALYSIS LABORATORY 
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Accreditation Appfled: 

~ 
NELACO USACEO 

HALL ENVIRONMENTAL 

CHAIN·OF·CUSTODY RECORD ANALYSIS LABORATORY 
Other: 4901 Hawkins NE, Sulte D 

Client: kl-tJt Project Name: 
Albuquerque, New Mexico 871 OS 
Tel. 505.345.3975 Fax 505.345.41 07 

rz-)f www. hallenvironmental. com 

.. I 
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Hall Environmental Analysis Laboratory 

Sample Receipt Checklist 

Client Name KLEIN Date and Time Received: 9/2/2004 

::::::::::·21~ -~~--- ---- Received by AT 

Signa lure Dale 

Matrix Carrier name Client droo-off 

Shipping container/cooter in good condition? Yes ~ NoD Not Present D 

Custody seals intact on shipping container/cooler? Yes D NoD Not Present D Not Shipped ~ 

Custody seals intact on sample bottles? Yes D NoD N/A ~ 

Chain of custody present? Yes ~ NoD 

Chain of custody signed when relinquished and received? Yes ~ NoD 

Chain of custody agrees with sample labels? Yes ~ NoD 

Samples in proper container/bottle? Yes ~ NoD 

Sample containers Intact? Yes ~ NoD 

Sufficient sample volume for Indicated test? Yes ~ NoD 

All samples received within holding time? Yes ~ NoD 

Water- VOA vials have zero headspace? No VOA vials submitted D Yes ~ NoD 

Water- pH acceptable upon receipt? Yes 0 NoD N/A ~ 

Conlafnerffemp Blank temperature? 30 4" C ± 2 Acceptable 

If given sufficient lime to cool. 

COMMENTS: 

Client contacted Date contacted: Person contacted 

Contacted by: Regarding 

Comments: 

Corrective Action 



Hall Environmental Analvsis Laboratory 

Remit To: Hall Environmental Analysis 

4901 Hawkins NE, Suite D 

Albuquerque, New Mexico 87109-

Attn: Accounts Receivable 

TEL: (505} 345-3975 FAX: (505) 345-4107 

Invoice TO: Kleinfelder 

Attn: 

8300 Jefferson, NE Suite 8 
Albuquerque, NM 87113 
Mark Everett 

Phone: 

Wort< Order. 

PO Number: 

Delivery Order 

(505) 344-7373 

0409024 
37151 

Project Name DOE Deep Wells 
Date Received 9/2/2004 

Item 

AQPREP LJQ-LIQ: PCB. 

AQPREP SEP FUNNEL: BNA 

EPA 8330: Explosives (Aq) 

EPA 8330: Explosives (Soil) 

EPA Method 300.0: Anions 

EPA Method 314.0: Perchlorate 

EPA Method 6010C: Dissolved Metals 

EPA Method 6010C: Soil Metals 

EPA Method 7470: Mercury 

EPA Method 7471: Mercury 

EPA Method 8082: PCB's 

EPA Method 8082: PCB's 

EPA Method 82608: VOLATILES 

EPA Method 82608: VOLATILES 

EPA Method 82608: VOLATILES 

EPA Method 8270C: Semivolatiles 

EPA Method 8270C: Scmivolatilcs 

Gamma 

Gnmma CS-137 

Gross Alpha & Beta 

Mercury Soil Digestion 

Mercury Wnter Digestion 

Methanol Extmction 

PCB Prep Soxhlct 

PU 238,239 & AM 241 

SOPREP SONICATION BATH: 8330 

SOPREPSOXHLET:BNA 

Strontium 

TCLP RCRA 8 Metals 

Thorium 232 

Totnl Metnls Digestion (Soil) 

Remarks Matrix QLy 

Aqueous 

Aqueous 

Aqueous 

Soil 

Aqueous 

Aqueous 

Aqueous 

Soil 

Aqueous 

Soil 

Aqueous 

Soil 

Aqueous 

Aqueous 

Soil 

Aqueous 

Soil 

Aqueous 

Soil 

Aqueous 

Soil 

Aqueous 

Solid 

Soil 

Aqueous 

Soil 

Soil 

Soil 

Soil 

Soil 

DATE: 28-Sep-04 

INVOICE 

Invoice No: 04090241 

Invoice Date: 

Payment Tenns: Net30 Days 

Unit Price Mult Quoted Test Total 

$0.00 $0.00 $0.00 

$0.00 $0.00 $0.00 

$225.00 I $225.00 $225.00 

$125.00 2 $250.00 $250.00 

$105.00 $105.00 $105.00 

$60.00 2 $120.00 $120.00 

$100.00 2 $200.00 $200.00 

$100.00 2 $200.00 $200.00 

$20.00 2 $40.00 $40.00 

$20.00 $20.00 $20.00 

$70.00 1.5 $105.00 $105.00 

$70.00 1.5 $105.00 $105.00 

$100.00 $100.00 $100.00 

$0.00 $0.00 $0.00 

$100.00 $100.00 $100.00 

$240.00 1.5 $360.00 $360.00 

$240.00 1.5 $360.00 $360.00 

$95.00 2 $190.00 $190.00 

$90.00 2 $180.00 $180.00 

$60.00 2 $120.00 $120.00 

$0.00 $0.00 $0.00 

$0.00 $0.00 $0.00 

$0.00 $0.00 $0.00 

$0.00 $0.00 $0.00 

$500.00 1.5 $750.00 $750.00 

$0.00 $0.00 $0.00 

$0.00 $0.00 $0.00 

$100.00 1.5 $150.00 $150.00 

$190.00 I $190.00 $190.00 

$120.00 1.5 $180.00 $180.00 

$0.00 $0.00 $0.00 

1 of2 



Invoice TO: Kleinfelder 
8300 Jefferson, NE Suite B 
Albuquerque, NM 87113 

Attn: Mark Everett 
Phone: (505) 344-7373 

Work Order: 0409024 
PO Number: 37151 
Delivery Order 
Project Name DOE Deep Wells 
Date Received 9/2/2004 

Item Remarks 

Tritium 

Uranium 234,235,238 

Mise Comments Filter fee. 

All invoices are due and payable net 30 days from recelpl 

Matrix 

Aqueous 

Aqueous 

Qty 

2 

Invoice No: 04090241 

Invoice Date: 

Payment Terms: Net30Days 

Unit Price Mult Quoted Test Total 

$60.00 2 $120.00 $240.00 

$120.00 1.5 $180.00 $180.00 

Order TOTAL: $4,470.00 

Dlscounl: 0.00% 

Sales Tax: 0.00% 

Mise Charges: $30.00 

Subtotal: $4,500.00 

Payment Received: $0.00 

INVOICE Total $4,500.00 

2of2 



September 22, 2004 

Ms. Nancy McDuffie 
Hall Environmental Analysis Laboratory 
490 1 Hawkins NE, Suite D 
Albuquerque, NM 87109 

Re: Paragon Workorder: 04-09-037 
Client Project Name: R-34 
Client Project Number: None Submitted 

Dear Ms. McDuffie: 

One water and one soil sample was received from Hall Environmental Analysis Laboratory 
on September 3, 2004. The samples were scheduled for the following analyses: 

Tritium 
I norgan ics 
Strontium-90 
Isotopic Thorium 
Isotopic Uranium 
Gross Alpha/Beta 

pages 1-13 
pages 1-8 
pages 1-6 
pages 1-8 
pages 1-8 
pages 1-6 

Isotopic Plutonium 
Isotopic Americium 
Explosives by HPLC 
Gamma Spectroscopy_soil 
Gamma Spectroscopy_ water 

pages 1-8 
pages 1-8 
pages 1-13 
pages 1-17 
pages 1-17 

The results for these analyses are contained in the enclosed reports. 

Thank you for your confidence in Paragon Analytics. Should you have any questions, please 

call. 

Sincerely, 

[).tbbti fij/6 
Paragon Analytics 
Debbie Fazio 
Project Manager 

DJF/ja 
EncJosure: Report 

.91 IJ)ivision Oj IJ)ataC!Jem 'laboratories, 'Ill C. 



Paragon Analytics 

Sample Number(s) Cross-Reference Table 

Paragon OrderNum: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

Client Project Name: R-34 

Client Project Number: 
Client PO Number: 

I 
Client I LabSample I CCC Number Matrix 

Sample Number 

R-34 Water 0409037-1 WATER 

R-34 Cuttings 0409037-2 SOIL 

Date I Time 
Collected Collected 

01-Sep-04 16:00 

01-Sep-04 16:00 

Page 1 of 1 Paragon Analytics Date Printed: Friday, September 03, 2004 

LIMS Version: 5.058A 



Hs"il ·Environmental Analysis Laboratory 
4901 Hawkins NE, Suite 0 

CHAIN-OF-CUSTODY RECORD Page I or I 

Albuquerque, New Mexico 87109-

(505) 345-3975 

Subcontractor: 

Paragon Analytics Inc. 
225 Commerce Dr. 

Fort Collins, CO 80524 

Project Name: R-34 
Required QC: STD 

olfo'to31-

02-Sep-04 

Client Samp 10 Collection Date Bottle Type Requested Tests 

1=-~---- __ --~~-=~~=s·:=---- -- __ ~:~:~:~~!~_ l Aa~:~us ·: :~~~~~~: :~~~~~~ :~ ;_1LH:;::a~_r:·~~~~---~--~-~::;;~~:~ _ I 

Analytical 
Comments: 

SEE ATTACHED LIST QUOTE #040901-1 

Comments: 7 day TAT. Please fax (505) 345-4107 results when completed, or email to lab@hallenvironmental.com. Thank you. 

~-------- ~ tl-' 74--y--CO.t.rri~· 
I Relinquished by: _____ ----~Jt&L---~--____ .L-------":- 9 ( 2 f ~-J- Receive 

1 
Relinquished by:-----····----·-·· ·--···---------·--·--·--···-- ____ /_2._13 _____ .. Received by: 

-~LVlJu-----------
!. ..• _______________________________ ~-~ --·- --- ----------------------------- .. 

[ 
.................... . 

··· Dateffime 11 
...... ·- -------···· ·····------ ! 

Cf-3-o\i ,;· o1Jo 
i 
I 



0'/0903-1 

Analyte Method Matrix RL Units 
Ain-241 Alpha Spec HASL 300 soil 1 pCi/g 
Cs-137 Gamma Spec EPA 901.1 soil 0.1 pCi/g 
Pu-238, 239 Alpha Spec HASL 300 soil 1 pCi/g 
Sr-90 Gas Flow EPA 905.0 soil 2 pCi/g 
Tritium LSC EPA 906.0 soil 6 _ECi/g_ 
Th-232 Alpha Spec HASL 300 soil 1 pCi/g 
U-234, 235, 238 AIQ_ha Spec HASL 300 soil 1 pCi/g 
Explosives 8330 soil 80 ug/~g_ 

Ex_t>losives 8330 water ug/L 
Gamma Spec Gamma Spec EPA 901.1 water 10 to 50 pCi/L 
Gross Alpha/Beta EPA 900.0 gas flow water s. pCi/L 
Tritium LSC EPA 906.0 water 700 pCi/L 
Perchlorate 314.0 water 4 ug/L 



CONDITION OF SAMPLE UPON RECEIPT FORM Paragon Analytics 

Client: __ .._H._.A'"'"'j):::;..:___.b=~ ....... ll'""V...:.·----- WorkorderNo: {J'/ ()'JtJJ 1-

' 
L~>.-i P~t.4vr Initials· tJ~,.~ Date· q -3 · (} tj Project Manager· 

1. Does this project require any special handling in addition to standard Paragon procedures? YES @q) 
2. Is pre-screening required per SOP 008? YES NO 

3. Are custody seals on shipping containers intact? I N/A @!) NO 

4. Are custody seals on sample containers intact? 1@1 YES NO 

s. Is there a COC {Chain-of-Custody) present or other representative documents? ~ NO 

6. Is the COC (if applicable) complete and legible? N/A @.Sl NO 

1. Are bottle IDs legible and in agreement with COC sample IDs? N/A @) NO 

s. Is the COC in agreement with samples received? (# of samples,# of containers, matrix) N/A (YE) NO 

9. Were airbills present and/or removable? N/A c® NO 

IO. Are all aqueous samples requiring preservation preserved correctly? (excluding volatile organics) N/A @) NO 

11. Are all aqueous non-preserved samples at the correct pH? I N/A (YEj) NO 

12. Is there sufficient sample for the requested analyses? YES I(No 

13. Were all samples placed in the proper containers for the requested analyses? @§) NO 

14. Are all samples within holding times for the requested analyses? (YE)) NO 

ts. Were all sample containers received intact? (not broken or leaking, etc.) {YE~ NO 

16. 
Are all samples requiring no headspace (volatiles, reactive cyanide/sulfide, radon), 
headspace free? Size of bubble: < green pea > green pea ~ YES NO 

Were samples checked for and free from the presence of residual chlorine? (Applicoble @) 17. when PM hilS indicated somplcs ore from 11 chlorinntcd wnter source; note if field preservation with sodium thiosulfate WIIS YES NO 
__notohscru:d.' 
tB. Were the sample(s) shipped on ice? NIA (YEj> NO 

19. Were cooler temperatures measured at 0.1-6.0°C? IR gun used*: #1 ;€) N/A fXEi NO -
*IR Gun Ill: Rnytek, SN SC-I'M3m9403 Cooler#: I 
*IR Gun #2: Onl.ion, SN 2SC1RI201 Temperature rq: f.{/) 

No. of custody seals on cooler: I 
DOT 

External !illfhr reading: J_O SUrvey/ 
Act:eplanca 

Background Jilllhr reading: / ~ {YE§'~ lnformaUon 

Were cxternal!JRihr readings s two times background and within DOT occeptnnce criteria? I N 0 (If no, see Form 008.) .. 

Form 201r1B.xls (6/26/04) 
Page 1 of j_ 



FROM: 39 LBS 1 OF 1 
ANDY FREEMAN 
(505) 345-3975 
HALL ENVIRONMENTAL (HEAL) 
4901 HAWKINS NE f:ll$' 
ALBUQUERQUE NMB71094337 \J "A ff 
SHIP TO: \r r'if j 1-D 

SAMPLE RECIEVE (/'1, VI 
(970) 490-1511 (i) 
PARAGON ANAL YTICS INC. 
225 COMMERCE DR 
FORT COLLINS CO 80524-2762 

Fold here and place in label pouch 

co 805 0-01 

1111111111111111 

1 

Mila l3.M D71200l 



Paragon Analytics 
Radiochemistry Case Narrative 

Tritium 

Hall Environmental Analysis Laboratory 
R-34 

Paragon WO 0409037 

1. This report consists of the analytical results and supporting documentation for one water 
sample and one soil sample received by Paragon on 9/3/04. 

2. These samples were prepared according to Paragon Analytics procedures SOP754R3 and 
SOP700R9. 

3. The samples were analyzed for the presence of tritium according to Paragon Analytics 
procedure SOP704R6. The analyses were completed on 9/10/04. 

4. The analysis results for the soil sample are reported on a 'dry weight' basis in units of 
pCi/gram. The analysis results for the water sample are reported in units ofpCiJL. The 
water sample was not filtered prior to analysis. 

5. Due to insufficient sample volume, a duplicate laboratory control sample (LCS) was 
prepared in lieu of a client sample duplicate for batches 3H040907-1 and 3H040908-1. 
Please refer to QASS 275775 and 275776. 

6. No anomalous situations were encountered during the preparation or analysis of these 
samples. All quality control criteria were met. 

The data contained in the following report have been reviewed and approved by the personnel 
listed below. In addition, Paragon Analytics certifies that the analyses reported herein are 
true, complete and correct within the limits of the methods employed. 

9 /ro/o'-1 
I 

Leal1 Balko Date 
Radiochemistry Instrument Technician 

Radiochemistry Final Data Review Date 

PARAGON ANALYTICS 
000001 
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Paragon Analytics, Inc. 

QUALITY ASSURANCE SUl\1MARYSHEET 

PAl W.O.# I BATCH ()l(09031 I3HOLIO'iD1- ( 
rnsT __ ~3~f~1--'~----275775 

METHOD ~ 
SOP/REV (PREP) _ __._:;M....,tiJfA.LL>.-+----­
SOPffiEV(ANAL)_~L==~~-----

FORM 302r5.FRM (04/30/01) 

0DOD02 



Paragon Analytics, Inc. 

QUALITY ASSURANCE SUMMARY SHEET 

275776 

PAI w.o. # 1 BATCH tll./01CJ3=1 I SHaLJcf[O'i ~t 
:3j' I I 

TEST __ ~~~L-----------
METHOD ___ ~uaL~O~--------

SOP/REV (PREP) _ _.!.Jifil~...&f-+~----
SOP/REV (ANAL)---------

Briefly document any QA or other problems or deviations associated with the analysis of 
samples. Problems could result from:. log-in, color,. odor, dilution, consistency, 
scheduling, .equipment, or instrumentation, or may include documentation of minor 
deviations necessary due to unique DQO's or sample characteristics. 

lJu o ±o liWLi±ed ~GtWI pM Vat'.lUMf 1 ll HS Mcl · Ou phCo.+e... 
lU.RA a lA cd- (lllPOA1 d A Y: we#- d 4CS033:' k l[SD . 
LAJClb fM-0. '· 

DATE 

DATE 

FORM 302r5.FRM (04/30/01) 

ooooo 



Tritium Analysis By Liquid Scintillation 
PAI704 Rev 6 

Method Blank Results 

Lab Name: Paragon Analytlcs 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

ClientProject ID: R-34 

Lab ID: _3Ho40!Jo7-1MB Sample Matrix: SOIL 
Prep SOP: PAl 754 Rev 3 

Date Collected: 07-Sep-04 
Date Prepared: 07-Sep-04 
Date Analyzed: 09-Sep-04 

Prep Batch: 3H040907-1 
QCBatchiD: 3H040907-1-1 

Run ID: 3h040907-1b 
Count Time: 15 minutes 

CAS NO Target Nuclide Result +/- 2 s TPU MDC 

10028-17-8 H-3 -0.10 +/- 0.12 0.22 

Comments: 

QuaiiHersiFiags: 
Abbreviations: 

Final Aliquot: 40.1 g 
Result Units: pCI/g 

File Name: yu0490901 

Lab Qualifier 

u 

U ·Result Is less than the sample spectnc MOC. 
TPU ·Total Propagated Urn:ertslnty l&ee PAl SOP 743) 

Yl ·Chemical Yield Is In conltcl at 100-110%. Quantitative Yield Is assumed. 

Y2 • Chemical Yield outside delaullllmlts. 

L T • Resullls less lhan Requested MDC, greatar than sample specific MDC. 

M. Requester! MDC not mel 

B • Analyte concentration greater than MOC. 

B3- Analyte concentration greater II! an MDC but less than Requasted MOC. 

Data Package 10: H3S0409037-1 

Date Ptlnted: Friday, September 10, 2004 Paragon Analytics 
LIMS Version: 5.059A 

MDC - Minimum Delectable Concentration (see PAl SOP 709) 

BOL- Below DetecliDII Umll 

Page 1 of2Q 
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Tritium Analysis By Liquid Scintillation 
PAI704 Rev6 

Lab Name: Paragon Analytics 

Work Order Number: 0409037 

Method Blank Results 

Client Name: Hall Environmental Analysis Laboratory 

CllentProject 10: R-34 

Sample Matrix: WATER Final Aliquot: 10.0 ml 
Result Units: pCIII Prep SOP: PAl 700 Rev 9 

Date Collected: 08-Sep-04 
Date Prepared: 08-Sep-04 
Date Analyzed: 10-Sep-04 

Prep Batch: 3H040908-1 
QCBatchiD: 3H040908-1-1 

Run ID: 3h040908-1a 
Count Time: 25 minutes 

File Name: Manual Entry 

CAS NO Target Nuclide 

10028-17-8 H-3 

Comments: 

Quallfto.s/Flugs: 

U - Resullls less lhan tha sample specific MDC. 

Y1- Chemical Yield Is In control atl00-110"/o. QuanHiallve Yield Is assumed. 

Y2- Chemical Yield outside delaultllmlts. 

LT- Result is less than Requested MDC. grealer than sample speclnc MDC. 

M - Requesled MDC not met. 

B - Analyte concentration greater than MDC. 

83- Analyte COilCentraUon grealer than MDC but less than Requested MDC. 

Data Package ID: H3S0409037-1 

Date Printed: Friday, September 10, 2004 

Result+/- 2 s TPU 

80 +/- 400 

Paragon Analytics 
LIMS Version: 5.059A 

MDC Lab Qualifier 

670 u 

Abbreviations: 

TPU- Tolal Propagated Uncertainty (see PAl SOP 743) 

MDC- Minimum Detectable Concentration (see PAl SOP 709) 

BOL • Below Oetedlcn Umlt 

Page 2 of2 
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Tritium Analysis By Liquid Scintillation 
.PAI704 Rev 6 

Lab Name: Paragon Analytlcs 

Work Order Number: 0409037 

Laboratory Control Sample(s) 

Client Name: Hall Environmental Analysis Laboratory 

CllentProject ID: R-34 

I Lab 10: 3H040907-1LCS 
Sample Matrix: SOIL Final Aliquot: 39.7 g 

Result Units: pCI/g Prep SOP: PAI754 Rev 3 

Date Collected: 07-Sep-04 

Date Prepared: 07-Sep-04 

Date Analyzed: 09-Sep-04 

Prep Batch: 3H040907-1 

QCBatchiD: 3H040907-1-1 

Run ID: 3h040907-1b 

Count Time: 15 minutes 
File Name: yu0490901 

CAS NO Target MDC Spike Added %Rec Control Lab 

Nuclide Results +/- 2s TPU Limits Qualifier 

1 1002s-17-a H-3 2.08 +/- 0.38 

Comments: 

Quollnors/Fiags: 

U - Resulllsless lhan lhe sample specific MDC. 

L T- Resullls less lhan Requested MOC, greater lhan sample spedftc MDC. 

YT -Chemical Yield Is In conlrDI at100-11D%. auanlllallve Yield Is assumed. 

Y2- Chemical Yield outside default Umlls. 

L- LCS Recovery below lower ccntrolllmll. 

H- LCS Reccvery above upper conlrolllmll 

P- LCS Reccvery wllhln conlrclflmlts. 

M- The requested MDC was no! meL 

M3-The requesled MDC was nol met but therepcrled 
acllvlly Is grealer lhan lhe reported MDC. 

Data Package JD: H3S0409037-1 

Date Printed: Friday, September 10, 2004 

0.22 I 2.00 I 104 I 85-115 

/l.bbravlaUons: 

TPU- Tclal Propagaled Uncertainly (see PAl SOP 743} 

MDC- Minimum Daledable ConcenlraUcn (see PAl SOP 709} 

I 

Paragon Analytics 
LIMS Version: 5.059A 

Page 1 of 4 
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Tritium Analysis By Liquid Scintillation 
PAI704 Rev 6 

Lab Name: Paragon Analytics 

Work Order Number: 0409037 

Laboratory Control Sample(s) 

Client Name: Hall Environmental Analysis Laboratory 

ClientProject ID: R-34 

I LaiJ.ID: 3H040907-1 LCSD I Sample Matrix: SOIL Final Aliquot: 39.9 g 
Result Units: pCIIg Prep SOP: PAl 754 Rev 3 

Date Collected: 07-Sep-04 

Date Prepared: 07-Sep-04 

Date Analyzed: 09-Sep-04 

Prep Batch: 3H040907-1 
QCBatchiD: 3H040907-1-1 

Run 10: 3h040907-1b 

Count Time: 15 minutes 
File Name: yu0490901 

CAS NO Target MDC Spike Added %Rec Control Lab 
Nuclide Results +1- 2s TPU Limits Qualifier 

10028-17-B H-3 1.85 +1- 0.35 

Comments: 

QuollflersJFiags: 

U -Result Is less Jhan the sample specific MDC. 

LT- Result Is less than Requested MDC, greater than sample spedflc MDC. 

Y1- Chemical Yield Is In control at 100-110%. QuanlllaUve Yield Is assumed. 

v.:z- Chemical Yield outside defaullllmlls. 

L- LCS Recovery below lower control limit. 

H • LCS Recovery above upper control limit. 

P- LCS Recovery wllhln contralllmlts. 

M - The requesled MDC was nal met. 

M3 ·The requesled MDC was nal me~ bullhereported 
activity Is grnaler than the reported MDC. 

Data Package ID: H3S0409037-1 

Dale Printed: Friday, September 10, 2004 

0.22 1.99 92.9 85- 115 

Abbrell!allans: 

TPU ·TaiBI Propagated Uncertainly (see PAl SOP 743) 

MDC- Minimum Deteclable Concentration (see PAl SOP 709) 

Paragon Analytics 
UMS Version: 5.059A 

Page 2 of4 
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Tritium Analysis By Liquid Scintillation 
PAI704 Rev 6 

Lab Name: Paragon Analytlcs 

Work Order Number: 0409037 

Laboratory Control Sample(s) 

Client Name: Hall Environmental Analysis Laboratory 

ClientProject ID: R-34 

, .•.. Lab 10:. 3H04090B-1LCS I Sample Matrix: WATER Final Aliquot: 9.90 ml 
Result Units: pCI/1 Prep SOP: PAl 700 Rev 9 

Date Collected: 08-Sep-04 

Date Prepared: 08-Sep-04 
Date Analyzed: 10-Sep-04 

Prep Batch: 3H040908-1 
QCBatchiD: 3H040908-1-1 

Run ID: 3h040908-1a 
Count Time: 25 minutes 

File Name: Manual Entry 

CAS NO Target MDC Spike Added %Rec Control Lab 
Nuclide Results +/- 2s TPU Limits Qualifier 

10028-17-8 H-3 BODO +f- 1400 

Comments: 

QuallOors/Fiags: 

U - Resull Is less !han lhe sample specific MDC. 

LT- Resull Is less than Requested MDC, grealer than sample spetiftc MDC. 

Y1 -Chemical Yield Is In cont101al100-110%. Quanlltalive Yield Is assumed. 

Y2 - Chemical Yield autslde default Vmlts. 

L- LCS Recavery below !ewer control llmll. 

H- LCS Recavery abave upper cantmlllmll. 

P- LCS Recavery within cantmlllmlts. 

M • The requested MDC was not mel. 

M3 -The requested MDC was not met, bullhereported 
activity Is greater !han the reported MOC. 

Data Package ID: H3S0409037-1 

Date Printed: Friday, September 10, 2004 

700 8030 99.3 85. 115 

Abbrelliatlona: 

TPU- Total Propagated Uncertainly {see PAl SOP 7431 

MDC- Minimum Datetiable Concentration (see PAl SOP 709) 

Paragon Analytics 
LJMS Ver.don: 5.059A 

Page 3 of4 

p 

000008 



Tritium Analysis By Liquid Scintillation 
PAI704 Rev 6 

lab Name: Paragon Analytlcs 

Work Order Number: 0409037 

Laboratory Control Sample(s) 

Client Name: Hall Environmental Analysis Laboratory 

ClientProject 10: R-34 

Sample Matrix: WATER Final Aliquot: 9.90 ml 
Result Units: pCUI Prep SOP: PAl 700 Rev 9 

Date Collected: 08-Sep-04 
Date Prepared: 08-Sep-04 
Date Analyzed: 10-Sep-04 

Prep Batch: 3H040908-1 
QCBatchiD: 3H040908-1-1 

Run ID: 3h04090B-1a 
Count 'rime: 25 minutes 

File Name: Manual Entry 

CAS NO Target MDC Spike Added %Rec Control Lab 
Nuclide Results +/- 2s TPU Limits Qualifier 

1 0028-17-tl H-3 8000 +/- 1400 

Comments: 

QunllllarsiFiogs: 

U ·Result is less than the sample specific MDC. 

l T • Resullls less Utan Requested MDC, greater Chan sample specific MDC. 
Yl ·Chemical Yield Is In conlrnlal100-110%. Quanlllalive Yield Is assumed. 
Y2- Chemical Yield outside deraull flmlls. 

l· LCS Recovery below lower control limit. 

H - LCS Recovery above upper wntrolllmlt. 
P • LCS Recovary within conlmlllmll!l. 

M- The requested MDC was not maL 
M3- The requested MDC was not meL butlhereported 

activity Is !Jre&ler than lhe reported MDC. 

Data Package ID: H3S0409037-1 

Date Printed: Friday, September 10, 2004 

700 8030 99.6 85-115 

AbbraviaUons: 

TPU. Tolal Propagated Uncertainly (see PAl SOP 743) 

MDC- Minimum Dalactabla Concentrallon (see PAl SOP 709) 

Paragon Analytics 
LIMS Version: 5.059A 

Page4 of4 
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Tritium Analysis By Liquid Scintillation 
PAI704 Rev 6 

Duplicate Sample Results (DER) 

Lab Name: Paragon Analytics 

Work Order Number: 0409037 

Cllent Name: Hall Environmental Analysis Laboratory 

CllentProject ID: R-34 

FieldJD: 

Lab 10: 3HD40907-1LCSD 

CAS NO Analyte 

10028-17-8 H-3 

Comments: 

Duplicate QuallnursiFiags: 

U • Result is less than the sample specific MDC. 

Sample Matrix: SOIL 
Prep SOP: PAl 754 Rev 3 

Date Collected: 07-Sep-04 
Date Prepared: 07-Sep-04 

Date Analyzed: 09-Sep-04 

Sample 
Result +/- 2 s TPU 

2.08 +/- 0.38 

Y1 -Chemical Yield Is In control at 100-110%. Ouanlllallva yleld Is assumed. 

Y2- Chemical Yield outside default limits. 

W- DERis greeter than Warning Umlt of1.42 

D • DER Is greater than Ccnlrnl Umll Df 2.13 

LT- Resullls less than Request MDC, greater than sample speclflc MDC 

M • Requested MDC not meL 

M3 ·The requested MDC Wll5 nat me~ but the reported 
acll\'ily Is greater than the reported MDC. 

L - LCS Raccvary below lower central limit. 

H- LCS Recovery above upper central limit. 

P • LCS, Maltl• Spllte Recovery within central limits. 

N • Maltll Spike Recovery outside central limits 

Data Package ID: H3S0409037-1 

Prep Batch: 3H040907-1 
QCBatchiD: 3H040907-1-1 

RuniD:3h040907-1b 

Count Time: 15 minutes 

Duplicate 
Result +/- 2 s TPU 

1.85 +/- 0.35 

Dale Printed: Friday, September 10, 2004 Paragon Analytics 
LIMS Version: 5.059A 

Final Aliquot: 39.9 g 

Prep Basis: As Received 
Moisture(%): NA 
Result Units: pCIIg 

File Name: yu0490901 

DER Control 
Limit 

0.45 2.13 

Abbreviallans: 

Lab 
Qualifiers 

p 

TPU- Total Propagated Uncertainly (see PAl SOP 743) 

DER • Duplicate Error Raila 

BDL • Belew Detecllan Umlt 

NR - Not Reported 

Page 1 of 2 
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Tritium Analysis By Liquid Scintillation 
PAI704 Rev 6 

Duplicate Sample Results (DER) 

Lab Name: Paragon Analytlcs 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis laboratory 

ClientProject ID: R-34 

Sample Matrix: WATER 
····· Prep SOP: PAl 700 Rev 9 

Lab ID:· 3H040908-1LCSD • 

FleldiD: 

L---;__---'-~"--'-'-'""'-'""'""'"...;....;.-'--". · Date Collected: 08-Sep-04 

CAS NO Analyte 

10028-17-8 H-3 

Comments: 

Duplicate Quullfiors/Fiags: 

U - Result Is less than lhe sample specific MDC. 

Date Prepared: 08-Sep-04 
Date Analyzed: 10-Sep-04 

Sample 
Result +/- 2 s TPU 

8000 +/- 1400 

Y1 -Chemical Yield Is In control at 100·110%. Quanlltallva yield Is PS&umed. 

Y2 • ChemiCPI Yield outside default Rmtts. 

w- DER Is greater than Wamlng Umlt of 1.42 

D- DER Is greater than Control Umll of 2.13 

LT- Result Is less than Request MOC, greater than sample specific MDC 

M - Requested MDC net met 

M3- The requested MDC was net met. but the reported 
a c:livlly Is greater than I he reported MDC. 

L- LCS Recovery below lower conlrolllmH. 

H - LCS Reccvert above upper ccni1DIIImll. 

P- LCS, Matrix Spllte Recovert within Cllntrolllmlts. 

N -Matrix Spike Recovert ouls!de controlllnits 

Data Package ID: H3S0409037-1 

Prep Batch: 3H040908-1 
QCBatchiD: 3H040908-1-1 

Run ID: 3h040908-1a 
Count Time: 25 minutes 

Duplicate 
Result +/- 2 s TPU 

8000 +/- 1400 

Date Printed: Friday, September 10, 2004 Paragon Analytics 
LIMS Version: 5.059A 

Final Aliquot: 9.90 ml 
Prep Basis: Unfiltered 

Moisture(%): NA 
Result Units: pCI/1 

File Name: Manual Entry 

DER Control 
Limit 

0.01 2.13 

AbbrelliaUons: 

Lab 
Qualifiers 

p 

TPU- Total Propagated Uncertainly (see PAl SOP 743) 

DER - Oupllcale Error Rallo 

BDL- Below Detecllon Uml! 

NR ·Not Reported 

Page 2 of2 
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Tritium Analysis By Liquid Scintillation 
PAI704 Rev 6 

Sample Results 

Lab Name: Paragon Analytlcs 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

CllentProject ID: R-34 

Field ID: · R-34 Water 
. :· ...... -............ . 
Lab iD: '0409037-1 

Sample Matrix: WATER 
·· · · · ., Prep SOP: PAl 700 Rev 9 

Date Collected: 01-Sep-04 
Date Prepared: 08-Sep-04 
Date Analyzed: 10-Sep-04 

Prep Balch: 3H040908-1 
QCBatchiD: 3H04090B-1-1 

Run ID: 3h040908-1a 
Count Time: 25 minutes 

Report Basis: Unfiltered 

CAS NO Target Nuclide Result +/- 2 s TPU MDC 

10028-17-8 H-3 

Comments: 

QuniiHorsiFiags: 

U -Result Is less lhan the &ample spaclnc MDC. 

Yl- Chemical Yield Is In control at 100-110'.4. OuenUiatlve Yield Is assumed. 

Y2 • Cheml~:al Yield oulslde default limits. 

LT- Resultlslessthan Requested MDC, greater than sample •peel fie MDC. 

M3-The requested MDC was not met, but the reported 
actlllily Is greater then the reported MDC. 

M- The requested MDC was net met. 

AbbrelliaUcns: 

TI'U ·Total Propagated Uncertainly (see PAl SOP 743) 

MDC· Minimum Detedable CcncentraUcn (see PAl SOP 709) 

BOt.- Belew Detection Umit 

Data Package ID: H3S0409037-1 

Date Printed: Friday, September 10,2004 

-140 +/- 390 

Paragon Analytics 
UMS Vel5lcn: 5.059A 

670 

Final Aliquot: 10.0 ml 
Prep Basis: Unfiltered 

Moisture(%): 100.000 
Result Units: pCI/1 

File Name: Manual Enlly 

Lab Qualifier 

u 

Page 1 of2 
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Tritium Analysis By Liquid Scintillation 
PAI704 Rev 6 

Sample Results 

Lab Name: Paragon Analytics 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

CllentProject iD: R-34 

Field ID: R:34 C~tUng~ 
Lab ID: 0409037-2 

Sample Matrix: SOIL 
Prep SOP: PAl 754 Rev 3 

Date Collected: 01-Sep-04 

Date Prepared: 07-Sep-04 

Date Analyzed: 09-Sep-04 

Prep Batch: 3H040907-1 
QCBatchiD: 3H040907-1-1 

Run ID: 3h040907-1b 

Count Time: 15 minutes 

Report Basis: Dry Weight 

CAS NO Target Nuclide Result +/- 2 s TPU MDC 

10028-17--8 H-3 

Comments: 

Quallnors/Fiags: 

U - Resullls less then the sample specific MDC. 

Y1 -Chemical Yield Is In conlrcl at100-110%. OuanUtaUve Yield Is assumed. 

Y2 - Chemical Yield outside defauH llmlls. 

LT ·Result Is less than R1111uested MDC, greater then sample specific MDC. 

M3 - The requested MDC was not me~ but the reported 
acUvlly Is greater than the reported MDC. 

M- The requested MDC was nol meL 

AbbrevlaUons: 

TPU-Total Propagated Unter181nty (see PAl SOP 743) 

MDC- Minimum Detectable ConcentraUon (see PAl SOP 709) 

BDL- Below Deletllon Umll 

Data Package ID: H3S0409037-1 

Date Printed: Friday, September 10, 2004 

-0.07 +/- 0.21 

Paragon Analytics 
LIMS Version: 5.059A 

0.37 

Final Aliquot: 25.7 g 
Prep Basis: As Received 

Moisture(%): 9.100 

Result Units: pCilg 
File Name: yu0490901 

Lab Qualifier 

u 

Page 2 or2 
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Paragon Analytics 
INORGANICS CASE NARRATIVE 

Hall Environmental Analysis Laboratory 
R-34 

Order Number- 0409037 

1. This report consists of 1 water sample. 

2. The sample was received cool and intact on 09/03/04. 

3. The sample was prepared for analysis based on Methods for the Chemical 
Analysis ofWaters and Wastes (MCAWW), May 1994procedures. 

4. The sample was analyzed following MCA WW procedures for the following 
method: 

Analvte 

Perchlorate 

Method 

314.0 
SOP# 

1125 Rev 2 

5. All standards and solutions were used within their recommended shelflife. 

6. The sample was prepared and analyzed within the established hold time for this 
analysis. 

All in house quality control procedures were followed, as described below. 

7. General quality control procedures. 

• A preparation (method) blank and laboratory control sample (LCS) were 
prepared and analyzed with the samples in this preparation batch. There were 
not more than 20 samples in this preparation batch. 

• The method blank associated with this batch was below the reporting limit for 
the requested analyte. This indicates that no contaminants were introduced to 
the sample during preparation and analysis. 

• The LCS was within the acceptance limits for this analysis. 

• All initial and continuing calibration blanks (ICB/CCB) associated with this 
analytical batch were below the reporting limit for the requested analyte. 

• All initial and continuing calibration verifications (ICY/CCV) associated with 
this analytical batch were within the acceptance criteria for the requested 
analyte. This indicates a valid calibration and stable instmment conditions. 

PARAGON ANAlYTJCS 
000001 



• The instrument performance-check solution (IPC) associated with the 
perchlorate batch was within the acceptance criteria for the requested analyte. 

• The initial calibration check standard (ICCS) was within the acceptance limits 
for the perchlorate analysis. 

8. Matrix specific quality control procedures. 

Sample 0409037-1 was designated as the quality control sample for this analysis. 
• A matrix spike (MS) and matrix spike duplicate (MSD) were prepared and 

analyzed with this batch. All guidance criteria for precision and accuracy 
were met. 

9. Sample dilutions were not required for the requested analysis. 
10. Manual integrations are performed when needed to provide consistent and 

defensible data following the guideliiies in Paragon Analytics Standard Operating 
Procedure 939 Revision 1. 

The data contained in the fo1lowing report have been reviewed and approved by the 
personnel listed below. In addition, Paragon Analytics certifies that the analyses reported herein are true, con~plete and correct within the limits of the methods employed. 

~~ 
RobertJump. ~ 
Inorganic Analyst 

Reviewer's Initials 

9"-13-0Lf 
Date 

o9-!3·oc; 
Date 



Paragon Analytics 

Sample Number(s) Cross-Reference Table 

Paragon OrderNum: 0409037 
Client Name: Hall Environmental Analysis Laboratory 

Client Project Name: R-34 
Client Project Number: 

Client PO Number: 

I 
Client Lab Sample COC Number Matrix 

Sample Number 

R-34 Water 0409037-1 WATER 

R-34 Cuttings 0409037-2 SOIL 

Date 
Collected 

01-Sep-04 

01-Sep-04 

Time 
Collected 

16:00 

16:00 

Page 1 of 1 Paragon Analytics 
LIMS Verolon: 5.059A 

Date Printed: Friday, September 10, 2004 



Inorganic Data Reporting Qualifiers 

The following qualifiers are used by the laboratory when reporting results of inorganic 
analyses. 

• Concentration qualifier-- If the analyte was analyzed for but not detected a "U' is 
entered. 

• QC qualifier-- Specified entries and their meanings are as follows: 

N-

* 

B -

z -

Spil(ed sample recovery not within control limits. 

Duplicate analysis (relative percent difference) not within control limits. 

The method blank for the analysis contained the analyte of interest above the 
reporting limit. 

Calibration spike recovery not within control limits. 

000004 



Perchlorate 
Method EPA314.0 

Sample Results 

Lab Name: Paragon Analytlcs 

Work Order Number: 0409037 

Client Name; Hall Environmental Analysis Laboratory 

ClientProject ID: R-34 

FieldiD' R-34 Water 

Lab ID: · 0409037-1 

Sample Matrix: WATER 

% Moisture: N/A 

Date Collected; 01-Sep-04 

Date Extracted: 09-Sep-04 

Date Analyzed: 09-Sep-04 

Prep Method: NONE 

CAS NO Target Analyte Dilution I 
Factor 

I I PERCHLORATE I 1 I 

Data Package JD: PC0409037-1 

Prep Batch: PC040909-1 

QCBatchiD: PC040909-1-1 

Run ID: PC040909-1A 

Cleanup: NONE 

Basis: As Received 

Result Reporting 
Limit 

0.0041 0.0041 

Date Printed: Friday, September 10, 2004 Paragon Analytics 
LIMS Version: 5.059A 

Sample Aliquot: 5 ml 

Final Volume: 5 ml 
Result Units: mg/1 

Clean DF; 1 

File Name: p\sep_09_0 

Result EPA 
Qualifier Qualifier 

u 

Page 1 of 1 
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I 

Lab Name: Paragon Analytics 

Work Order Number. 0409037 

Perchlorate 
Method EPA314.0 

Method Blank 

Client Name: Hall Environmental Analysis Laboratory 

CllentProject 10: R-34 

Lab 10: PC040909-1MB I 
Sample Matrix: WATER Prep Batch: PC040909-1 

% Moisture: N/A QCBatchiD: PC040909-1-1 
Date Collected: N/A Run 10: PC040909-1A 
Date Extracted: 09/09/2004 Cleanup: NONE 
Date Analyzed: 09/09/2004 Basis: NIA 

CAS NO Target Analyte DF Result Reporting 
Limit 

PERCHLORATE 0.0041 0.0041 

Data Package ID: PC0409037-1 

Date Printed: Friday, September 10, 2004 Paragon Ana/ytics 
UMS Version: 5.059A 

Sample Aliquot: 5ml 
Final Volume: 5ml 
Result Units: mg/1 

Clean OF: 
File Name: p\sep_09_0 

Result EPA 
Qualifier Qualifier 

u 

Page 1 of 1 



lab Name: Paragon Analytics 

Work Order Number: 0409037 

Perchlorate 
Method EPA314.0 

Laboratory Control Sample 

Client Name: Hall Environmental Analysis Laboratory 

CllentProject ID: R-34 

.Lab iD: PC040909-1LCS 
., Sample Matrix: WATER 
. % Moisture: N/A 

'---------------' Date Collected: N/A 

Date Extracted: 09/09/2004 
Date Analyzed: 09/09/2004 

Prep Batch: PC040909-1 
QCBatchiD: PC040909-1-1 

Run 10: PC040909-1A 
Cleanup: NONE 

CASNO Target Analyte 

PERCHLORATE 

Data Package 10: PC0409037-1 

Date Printed: Friday, September 10, 2004 

Spike L.CS 
Added Result 

0.025 0.0273 

Paragon Ana/ytics 
LIMS Version: 5.059A 

Basis: N/A 

Reporting Result 
Limit Qualifier 

0.004 

Sample Aliquot: 5 ml 
Final Volume: 5 ml 
Result Units: mgll 

Clean OF: 

LCS% Control 
Rec. Limits 

I 109 85-115% 

Page 1 of 1 
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Perchlorate 
Method EPA314.0 

Matrix Spike And Matrix Spike Duplicate 

Lab Name: Paragon Analytics 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

Clfent?roject ID: R-34 

·. 

Field ID: R-34 Water 
Sample Matrix: WATER Prep Batch: PC040909-1 

QCBatchiD: PC040909-1-1 
Run 10: PC040909-1A 

Cleanup: NONE 

Sample Aliquot: 5 ml 

labiD: 0409037-1MS 
%Moisture: N/A 

Date Collected: 01-Sep-04 
Date Extracted: 09-Sep-04 
Date Analyzed: 09-Sep-04 

Prep Method: NONE 

CAS NO Target Analyte Sample 
Result 

I PERCHLORATE 0.0041 

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

I MSD Lab ID: 0409037·1 MSD 

I CASNO Target Analyte Spike 
Added 

I PERCHLORATE 0.025 

Data Package 10: PC0409037-1 

Final Volume: 5 ml 
Result Units: mg/1 

Basis: As Received 

Samp MS MS Reporting Spike MS% Control 
Qual Result Qual Limit Added Rec. Limits 

u o.o291 1 o.oo4 o.o2s 111 1 aa. 12o% 1 

I Sample Aliquot: 5ml 
Final Volume: 5ml 

MSD I MSD Reporting MSD% RPD I RPD 
Result Qual Limit Rec. Limits 

0.02771 0.004 111 5 15 

Date Printed: Friday, September 10, 2004 Paragon Analytics 
LIMS Version: 5.059A 

Page 1 of 1 
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Paragon Analytics 
Radiochemistry Case Narrative 

Strontium-90 

Hall Environmental Analysis Laboratory 
R-34 

PAl WO 0409037 

1. This report consists of the analytical results for one soil sample-received by Paragon on 9/3/04. 

2. This sample was prepared according to Paragon Analytics procedure SOP707R7. 

3. This sample was analyzed for the presence of Strontium-90 according to Paragon Analytics procedure 
SOP724R8. The analyses were completed on 9/9/04. 

4. Total radiostrontium is reported as Strontium-90. The presence of other radioisotopes of strontium 
may cause positive bias in the measured strontium concentration. 

5. The analysis results for this sample are reported on a 'dry weight' basis in units ofpCi/grarn. 

6. Sample volume was insufficient to allow preparation of a duplicate. A Laboratory Control Sample 
Duplicate (LCSD) was prepared in lieu of a client sample duplicate. 

7. ICP-AES measurement of strontium concentrations prior to chemical separation for LCS SR040907-
1LCS showed concentrations less than the amount known to have been added to the sample in the 
form of strontium carrier. To avoid a low bias in the final analytical results the known concentration 
of the carrier was used in chemical yield calculations in lieu of the pre-separation measurement. 

8. Due to uncertainty associated with the ICP-AES determination of strontium concentration in the 
samples, the calculated yield for this sample fell between 100% and 110%. To minimize the potential 
for low bias, results have been calculated conservatively assuming quantitative chemical yield (100%). 
The magnitude of the low bias is estimated to be less than I 0% of the reported vnlue and is acceptable 
according the Paragon LQAP. This sample is identified with a "Yl" flag on the final reports. 

9. No problems were encountered during the preparation and analysis of this sample. All quality control 
criteria were met. 

The data contained in the following report have been reviewed and approved by the personnel listed 
below. In addition, Paragon Analytics certifies that the analyses reported herein are true, complete and 
correct within the limits of the methods employed. 

Radiochemistry Instrument Technician 

.Z 1 q t,. 8a.alv"' 
Radiochemistry Final Data Review 

9· J~·O'f 
Date 

Date 

PARAGON ANALYTICS 000001 



Strontium-90 Analysis by GFPC 
PAI724 Rev 8 

Lab Name: Paragon Analytics 

Work Order Number: 0409037 

Method Blank Results 

Client Name: Hall Environmental Analysis Laboratory 

ClientProject ID: R-34 

I lab ID:. SR040907-1 MB Sample Matrix: SOIL 
Prep SOP: PAl 707 Rev 7 

Date Collected: 07-Sep-04 
Date Prepared: 07-Sep-04 
Date Analyzed: 09-5ep-04 

Prep Batch: SR040907-1 
QCBatchiD: SR040907-1-1 

Run ID: sr040907-1a 
Count Time: 150 minutes 

Final Aliquot: 1.96 g 
Result Units: pCI/g 

File Name: sra0909a 

CAS NO Target Nuclide Result+/" 2 s TPU MDC Lab Qualifier 

10098-97-2 Sr-90 0.01 +/- 0.11 0.24 u 

Chemical Yield Summary 

Carrier/Tracer Amount Added Result Units 

STRONTIUM 971.9 947.0 

Comments: 

QuallnarstFlags: 

U - Result Is less than the sample specific MDC. 

Y1 -Chemical Yield Is In control al10D·110%. Ouanlllallve Yield Is assumed. 

Y2- Chemical Yield oul!llde defaull Um!IS. 

LT- Result Is less lhan Requested MDC. greater lhan sample specific MDC. 

M- Requested MDC not maL 

B- Anatyte concentraUon greater lhan MDC. 

B3 - Ana!yte concentrallon greater lhan MDC but less than Requested MDC. 

Data Package JD: SR900409037-1 

Date Printed: Friday, September 10, 2004 

ug 

Paragon Analytic;s 
LIMS Ve111fan: 5.059A 

I 

Yield Control Flag 
Limits 

97.4 40-110% 

AbbreviaUons: 

TPU- Total Pl1)pagated Uncertainty (see PAl SOP 743) 

MDC- Minimum Delectable ConcenlraUon (see PAl SOP 709) 

BDL- Belew DelecUcn Umlt 

Page 1 of 1 
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Strontium-90 Analysis by GFPC 
PAI724 Rev 8 

Laboratory Control Sample(s) 

Lab Name: Paragon Analytlcs 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

ClientProject ID: R-34 

Lab ID: sR04D90i-1Lcs I Sample Matrix: SOIL 
..._..;..;_ __ ..;..;_..;..;_.;,_;__;_..;..;_..;..;_..;..;_.:.;,;,_,;j· Prep SOP: PAI707 Rev 7 

CAS NO Target 

Date Collected: 07-Sep-04 

Date Prepared: 07-Sep-04 

Dale Analyzed: 09-Sep-04 

Prep Batch: SR040907-1 

QCBatchiD: SR040907-1-1 

Run ID: sr040907-1a 

Count Time: 150 minutes 

MDC Spike Added 

Final Aliquot: 1.96 g 

Result Units: pCI/g 

File Name: sra0909a 

%Rec Control Lab 
Nuclide Results +/- 2s TPU Limits Qualifier 

10098-97-2 Sr-90 5.2 +/- 1.3 0.2 5.32 97.8 75-125 

Chemical Yield Summary 

Carrier/Tracer Amount Added Result 

STRONTIUM 968.0 944.5 

Comments: 

CUIIIIIlorslflogs: 

U - Resullls less than the sample specific MDC. 

LT- Result Is less than Requested MDC, greater then sample spedflc MDC. 

Y1 ·Chemical Yield Is In central &1100-110%. Ouanlllallve Yield Is assumed. 

Y2- Chemical Yield outside defaull Nmlts. 

L- LCS Reccvel)' below lower cantrnlllmlt. 

H - LCS Recovery above upper ccnlrnlllmll 

P- LCS Recovery within canlrnlllmlts. 

M- The requested MDC was not met. 

M3 -The requested MDC was nat me~ but thereparted 
activity I• greater than the reported MDC. 

Data Package ID: SR900409037-1 

Units 

ug 

Yield Control 
Limits 

97.6 40-110% 

Abbrevlallans: 

TPU ·TaiBI Propagated Uncertainty jsee PAl SOP 743) 

MDC· Minimum Deteclabla Cancentratlcn (see PAl SOP 709) 

Flag 

p 

Date Printed: Friday, September 10,2004 Paragon Analytics 
LIMS Version: 5.059A 
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Strontium-90 Analysis by GFPC 
PAI724 Rev 8 

laboratory Control Sample(s) 

Lab Name: Paragon Analytics 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

CllentProject ID: R-34 

Li!l) 10: SR040907-1LCSD 

CAS NO Target 

Sample Matrix: SOIL 
Prep SOP: PAl 707 Rev 7 

Date Collected: 07-Sep-04 

Date Prepared: 07-Sep-04 

Date Analyzed: 09-Sep-04 

Prep Batch: SR040907-1 
QCBalchiD: SR040907-1-1 

Run ID: sr040907-1a 

Count Time: 150 minutes 

MDC Spike Added 

Final Aliquot: 1.96 g 
Result Units: pCI!g 

File Name: sra0909a 

%Rec Control Lab 
Nuclide Results+/- 2s TPU Limits Qualifier 

10098-97-2 Sr-90 5.0 +/- 1.2 0.2 5.32 93.5 75-125 

Chemical Yield Summary 

Carrier/Tracer Amount Added Result 

STRONTIUM 963.0 942.7 

Comments: 

QuallficrsJFiags: 

U • Result Is less than the sample spedfic MDC. 

LT ·Result is less than Requested MDC, greater than sample spedflc MDC. 

Y1 - Chsmlcal Yield Is in cantrcl at 1CD-11D'k. auanHtaUve Yield Is assumed. 

Y2- Chemical Yield outside default limits. 

L- LCS Recovery below lower contrclllmlt. 

H - LCS Recovlll}' above upper control limit. 

P • LCS Recovery wtlhln cantrolllmlls. 

M- The requested MDC was not me!. 

M3 ·The requested MDC was not mel. but thereported 
activity Is greater than the reported MDC. 

Data Package 10: SR900409037-1 

Units 

ug 

Yield Control 

Limits 

97.9 40-110% 

Abbreviations: 

TPU- Total Propagated Uncertainty (see PAl SOP 743] 

MDC- Minimum Detectable Concentration (see PAl SOP 709] 

Flag 

p 

Date Printed: Friday, September 10, 2004 Paragon Analytics 
LIMS Version: 5.059A 

Page 2 of2 
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Strontium-90 Analysis by GFPC 
PAI724 Rev 8 

Duplicate Sample Results (DER) 

Lab Name: Paragon Analytics 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

CllentProject ID: R-34 

FieldiD: 

Lab ID: SR040907-1LCSD 

CAS NO Analyte 

10098-97-2 Sr-90 

Comments: 

Dupllcalo cumuners/Fillgs: 

U- Resullls less lhan lhe sample specl6c MDC. 

Sample Matrix: SOIL 
Prep SOP: PAl 707 Rev 7 

Date Collected: 07-Sep-04 

Date Prepared: 07-Sep-04 
Dale Analyzed: 09-Sep-04 

Sample 
Result+/- 2sTPU 

5.2 +/-1.3 

Y1 -Chemical Yield Is In control a\100-110%. Quantitative yield Is assumed. 

Y2- Chemical Yield oulslde default Rmlls. 

W • DER Is greater \han Warning Umll of 1.42 

D - DER Is grna\er \han Conlrnl Umll of 2.13 

L T - Result Is less than Request MDC. greater lhan sample speclflc MDC 

M- Requested MDC not mel. 

MJ ·The requested MDC was no\ mel. bullhe rnported 
acllvtty Is greater \han lhe reported MDC. 

L - LCS Recovery bataw lower control limit. 

H - LCS Recovery above upper conlro! llmll 

P- LCS. Matrix Spike Recovery within conlmlllmlls. 

N • Matrix Spike Recovery oulslde conlrolllmils 

Data Package ID: SR900409037-1 

Prep Batch: SR040907-1 

QCBatchJD: SR040907-1-1 
Run JD: sr040907-1a 

Count Time: 150 minutes 

Duplicate 
Result+/- 2sTPU 

5.0 +/-1.2 

Date Printed: Friday, September 10,2004 Paragon Analytics 
LIMS Version: 5.059A 

Final Aliquot: 1.96 g 
Prep Basis: Dry Weight 

Moisture(%): NA 
Result Units: pCI!g 

File Name: sra0909a 

DER Control 
Limit 

0.13 2.13 

Abbreviations: 

Lab 
Qualifiers 

p 

TPU ·Total Propagated Uncertainty (see PAl SOP 743) 

DER • Duplicate Error RaUo 

BDL- Below DetecUon Um~ 

NR - Nol Reported 

Page 1 of1 
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Strontium-90 Analysis by GFPC 
PAI724 Rev 8 

Lab Name: Paragon Analytlcs 

Work Order Number: 0409037 

Sample Results 

Client Name: Hall Environmental Analysis Laboratory 

CllentProject 10: R-34 

Fl~ld 10: R-34 Cuttings 

Lab 10: . 0409037-2 

Sample Matrix: SOIL 
Prep SOP: PAl 707 Rev 7 

Date Collected: 01-Sep-Q4 
Date Prepared: 07-Sep-04 
Date Analyzed: 09-Sep-Q4 

Prep Batch: SR040907-1 
QCBatchiD: SR040907-1-1 

Run ID: Sr040907-1a 
Count Time: 150 minutes 

Report Basis: Dry Weight 

CAS NO Target Nuclide Result +/- 2 s TPU 

10098-97-2 Sr-90 -0.04 +/- 0.10 

Chemical Yield Summary 

Carrierffracer Amount Added Result Units 

STRONTIUM 1004 1009 ug 

Comments: 

Quollners/Fiags: 

U - Result Is less than the sample specific MDC. 

Yl ·Chemical Yield Is In control at100·110%. OuanUtaUve Yield Is assumed. 

Y2- Chemical Yield outside deraullllmlts. 

LT • Result Is less than Requested MDC, greater 1han sample specllic MDC. 

M3 -The requested MDC was not met, but 1he reported 
acllvfty Is greater than 1he reported MDC. 

M - The requested MDC was not mel. 

AbbrevfaUons: 

TPU ·Total Propagated Uncartalnly (see PAl SOP 743) 

MDC· Minimum Detectable Concenlrallon (see PAl SOP 709) 

BOL • Below Dalecllon UmU 

Data Package JD: SR900409037-1 

Date Printed: Friday, September 10, 2004 Paragon Analytics 
LIMS Version: 5.059A 

Yleld 

100 

MDC 

0.24 

Final Aliquot: 1.98 g 
Prep Basis: Dry Weight 

Molsture(o/o): NA 
Result Units: pCI/g 

File Name: sra0909a 

Lab Qualifier 

Y1,U 

Control Flag 
Limits 

40-110% Y1 
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Paragon Analytics 
Radiochemistry Case Narrative 

Isotopic Thorium 

Hall Environmental Analysis Laboratory 
R-34 

PA WO 0409037 

1. Tlris report consists of the analytical results for one soil sample received by Paragon on 
09/03/04. 

2. This sample was prepared according to Paragon Analytics procedures P A SOP773R8, PA 
SOP777R7, and PA SOP721Rll. 

3. The sample was analyzed for the presence of isotopic thorium according to Paragon 
Analytics procedure P A SOP714R9. The analyses were completed on 09110/04. 

4. The isotopic analysis results for this sample are reported on a dry weight basis in units of 
pCi/grarn. 

5. In order to meet client data quality objectives, a duplicate laboratory control sample 
(LCSD) was prepared and analyzed with this sample. 

6. No anomalous situations were encountered during the preparation or analysis of this 
sample. All quality control criteria were met. 

The data contained in the following report have been reviewed and approved by the personnel 
listed below. In addition, Paragon Analytics certifies that the analyses reported herein are 
true, complete and correct within the limits of the methods employed. 

~L~< 
Sharon Muller 
RadiochemistrY; Instrumentation 

q J t31Dt-J 
Date 

000001 
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Isotopic Thorium By Alpha Spectroscopy 
PAI714 Rev 9 

Method Blank Results 
Lab Name: Paragon Analytlcs 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

ClientProject 10: R-34 

Lab 10: ·. AS040907-6MB 

CAS NO 

14274-82-9 

14269-63-7 

7440-29-1 

Carrier/Tracer 

Th-229 

Comments: 

QuaiiDors/Flaus: 

Sample Matrix: SOIL 
Prep SOP: PAl 777 Rev 7 

Date Collected: 07-Sep-04 
Date Prepared: 07-Sep-04 
Date Analyzed: 09-Sep-04 

Prep Batch: AS040907-6 
QCBatchiD: AS040907-6-1 

Run ID: AS040907-6A 
Count Time: 300 minutes 

Target Nuclide Result +/- 2 s TPU MDC 

Th-228 0.025 +/- 0.030 0.056 

Th-230 0.011 +/- 0.036 0.079 

Th-232 0.005 +/- 0.013 0.023 

Chemical Yield Summary 

Amount Added Result Units Yield 

2.252 1.57 pCI/g I 69.9 

Abbreviations: 

Final Aliquot: 2.00 g 
Result Units: pCI/g 

File Name: T9076B 

Lab Qualifier 

u 
u 
u 

Control Flag 
Limits 

30-110% I 

U - Resullls less than the sample spedfic MDC. 

VI ·Chemical Yield Is In control at 100·110%. Quantitative Yield Is assumed. 

Y2 - Chemical Yield outside delault llmlls. 

LT- Result Is less 1han Requested MDC, greater than sample spedfic MDC. 

TPU -Total Propagated Unce11alnty (see PAl SOP 743) 

MDC· Minimum Detedable Concentration [see PAl SOP 709) 

BOL- Below Detection Umlt 

M- Requesled MDC not mel 

B- Analyte tcncentratlon greater than MDC. 

B3- Analyte concentration greater than MDC but less than Requested MDC. 

Data Package ID: TH0409037-1 

Date Printed: Frlday, September 10, 2004 Paragon Ana/ytics 
LIMS Verslon: 5.059A 
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Isotopic Thorium By Alpha Spectroscopy 
PAI714 Rev 9 

Laboratory Control Sample(s) 

Lab Name: Paragon Analytlcs 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

ClientProject 10: R-34 

Lab 10: Aso4o9o7-61.6s · 1 Sample Matrix: SOIL 
l---"-'-'-'--_:__:_.;_:;_ _ _:__:__:___J• Prep SOP: PAI777 Rev 7 

CAS NO Target 

Date Collected: 07-Sep-04 

Date Prepared: 07-Sep-04 

Date Analyzed: 09-Sep-04 

Prep Batch: AS040907-6 

QCBatchiD: AS040907-6-1 

Run ID: AS040907-6A 

Count Time: 300 minutes 

MDC Spike Added 

Final Aliquot: 2.00 g 

Result Units: pCI/g 

File Name: T9076L 

%Rec Control lab 

Nuclide Results +/- 2s TPU Limits Qualifier 

14269-63-7 Th-230 2.32 +1- 0.42 0.07 2.25 103 85- 121 

Chemical Yield Summary 

Carrier/Tracer Amount Added Result 

Th-229 2.252 

Comments: 

Qua liners/Flogs: 

U - Result Is less than the sample spedfic MDC. 

l T- Resullls tess than Requested MDC, greeter than sample specific MDC. 

Y1 ·Chemical Yield Is In ccntrcl at 100-110%. OuanlllaUve Yield Is assumed. 

Y2- Chemical Yield ou\Side defaullllrrils. 

l· LCS Recovery below lower conttolllmlt. 

H - LCS Recovery above upper conlrolllmll 

P- LCS Recovery within conttol llmlls. 

M- The requested MDC was ncl mel. 

M3 - The requested MDC was net me~ but therepcrted 
activity Is greater than the reported MDC. 

Data Package ID: THD409037-1 

1.73 

Units Yield Control Flag 
limits 

pCJfg 76.8 30-110% 

Abbreviations: 

TPU -Total Propagated Uncertainty (see PAl SOP 743) 

MDC - Minimum Delectable Concentration (see PAl SOP 709) 

p 

Date Printed: Friday, September 10, 2004 Paragon Analytics 
LIMS Version: 5.059A 
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Isotopic Thorium By_Aipha Spectroscopy 
PAI714 Rev 9 

Laboratory Control Sample(s) 
Lab Name: Paragon Analytics 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

ClientProject ID: R-34 

I
. AS 4 LCSD •1 Sample Matrix: SOIL ~..·_. L_a_b_ID_:_. _

0 
__ 

0
...:..
90

...:..
7
...:..-6--'-------J. Prep SOP: PAl 777 Rev 7 

CAS NO Target 

Date Collected: 07-Sep-04 
Date Prepared: 07-Sep-04 
Date Analyzed: 1 0-Sep-04 

Prep Batch: AS040907-6 
QCBatchiD: AS040907-6-1 

Run 10: AS040907-6A 
Count Time: 1 BO minutes 

MDC Spike Added 

Final Aliquot: 2.00 g 
Result Units: pCifg 

File Name: T9076LD 

%Rec Control lab 
Nuclide Results+/- 2s TPU Limits Qualifier 

14269-53-7 Th-230 2.30 +/- 0.47 0.10 2.25 102 as- 121 1 

Chemical Yield Summary 

Carrierrrracer Amount Added Result 

Th-229 2.252 1.73 

Comments: 

QuonnarsJFI~gr. 

U - Result Is less lhan the sample specific MDC. 

l T- Result Is lass than Requested MDC, greater than sample spedfic MDC. 

Y1 -Chemical Yield Is In control at 100-110%. OuanUiatlve Yield Is assumed. 

Y2 - Chemical Yield outside default limits. 

L- LCS Recovery belaw lower conlrolllmH. 

H - LCS Recovery above upper canlrnlllmlt. 

P- LCS Recovery wilhln canlrolllmlls. 

M - The requested MDC was not met. 
M3- The requested MDC was not met, butlhereported 

activity Is greater lhan lhe reported MDC. 

Data Package ID: TH0409037-1 

Units 

pCI/g 

Yield Control 
limits 

76.8 30-110% 

Abbrelllallans: 

Tf'IJ ·Total Propagalad Uncertainty (see PAl SOP 743) 

MDC- Minimum Deledable Cancenlraticn (see PAl SOP 709) 

Flag 

p 

Date Printed: Friday, September 10, 2004 Paragon Analytics 
LIMS Version: 5.059A 
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Isotopic Thorium By Alpha Spectroscopy 
PAI714 Rev 9 

Duplicate Sample Results (DER) 

Lab Name: Paragon Analytics 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

ClientProject ID: R-34 

Field 10: R-34 CutUngs 

Lab 10:. 0409037-2DUP 

CAS NO Analyte 

14274-82-9 Th-228 

14269-63-7 Th-230 

7440·29-1 Th-232 

Comments: 

Dupllcato QuoiiOorsiFtags: 

U • Result Is less than the sample specific MDC. 

Sample Matrix: SOIL 

Prep SOP: PAl 777 Rev 7 

Date Collected: 01-Sep-04 

Date Prepared: 07-Sep-04 

Date Analyzed: 09-Sep-04 

Sample 
Result +/w 2sTPU 

0.92 +/- 0.21 

0.69 +/- 0.17 

0.86 +/- 0.19 

Y1 -Chemical Yield Is In ccntrol at 100·110%. Quantitative yield Is assumed. 

Y2 - Chemical Yield outside defautlllmlls. 

W - OER Is grea1er than Wamlng Umll of 1.42 

D- DER Is greater than Control Umlt of 2.13 

LT- Result Is tess than Request MDC, greater than sample spectRe MDC 

M • Requested MDC nil! met. 

M3 ·The requested MDC wes not mel, but the reported 
acllvlly Is greater than the reported MDC. 

L • LCS Reccvery below loNer cantrclllmll 

H - LCS Recovery above upper conlrulllmll. 

P- LCS, Matrix Spike Reccvery wilhln contrulllmtls. 

N • Matrix Spike Recovery 0\ltslde conlrulllmlts 

Data Package ID: TH0409037-1 

Prep Batch: AS040907-6 

QCBatchlD: AS040907-6-1 

Run 10: AS040907-6A 

Count Time: 300 minutes 

Duplicate 
Result +/w 2sTPU 

0.81 +(- 0.18 

0.63 +f- 0.15 

0.83 +(- 0.18 

Date Printed: Friday, September 10, 2004 Paragon Analytics 
LIMS Version: 5.059A 

Final Aliquot: 2.01 g 

Prep Basis: Dry Weight 

Moisture(%): NA 

Result Units: pCI/g 

File Name: T903720 

DER Control 
Limit 

0.42 2.13 

0.25 2.13 

0.10 2.13 

Abbreviations: 

Lab 
Qualifiers 

TPU. Total Propagated Uncertainty (see PAl SOP 743) 

DER • Duplicate Error RaUo 

BDL - Below OelecUan Umlt 

NR • Not Reported 

Page 1 of2 
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Isotopic Thorium By Alpha Spectroscopy 
PAI714 Rev 9 

Duplicate Sample Results (DER) 

Lab Name: Paragon Analytlcs 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

CllentProject 10: R-34 

Fleldlp: 

Lab 10:: AS040907-6LCSD 

CAS NO Analyte 

14269-63-7 Th-230 

Comments: 

Duplicate Cuallflars/Fings: 

U • Result Is less than the sample speciriC MDC. 

Sample Matrix: SOIL 
Prep SOP: PAl 777 Rev 7 

Date Collected: 07-Sep-04 
Date Prepared: 07-Sep-04 

Date Analyzed: 10-Sep-04 

Sample 
Result+/- 2sTPU 

2.32 +/- 0.42 

Y1 - Olemlcal Yield Is In control al100-110,~. OuanUiaUve yield Is assumed. 

Y2 - Chemical YIBid oulslde defaiAtllmlls. 

W • DER Is greater than Warning Umlt of 1.42 

D- DER Is greater than Control UmH of 2.13 

LT- Result Is less than Request MOC, greater than sample specific MDC 

M - Requasted MDC not met. 
MJ • The requested MDC was not met, but lhe reported 

ae1111lty Is graater then lhe repDrted MDC. 
L - LCS RecoveJy below lower control llmll. 

H • LCS Recovery above upper control llmll 

P - LCS, Matrix Spike Recovery within control limits. 

N- Matrix Splka Racovery outside conlrolllmlls 

Data Package ID: TH0409037-1 

Prep Batch: AS040907-6 
QCBatchiD: AS040907-6-1 

Run 10: AS040907-6A 
Count Time: 1 BO minutes 

Duplicate 
Result+/- 2sTPU 

2.30 +/- 0.47 

Date Printed: Friday, September 10, 2004 Paragon Analytics 
LIMS Vesslon: 5.059A 

Final Aliquot: 2.00 g 
Prep Basis: Dry Weight 

Moisture(%): NA 
Result Units: pCIIg 

File Name: T9076LD 

DER Control 
Limit 

0.04 2.13 

Abbreviations: 

Lab 
Qualifiers 

p 

TPU ·Total Propagated Uncertainly (see PAl SOP 743) 

DER - Duplicate Error RaUo 

BDL- Below DetecUon Umll 

NR - Not Repo~ed 

Page 2 of2 
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Isotopic Thorium By Alpha Spectroscopy 
PAI714 Rev9 

Lab Name: Paragon Analytics 

Work Order Number: 0409037 

Sample Results 

Client Name: Hall Environmental Analysts Laboratory 

ClientProject 10: R-34 

Field ID: .· R-34 CutUngs 

1 Lab ID! 0409037-2 

Sample Matrix: SOIL 

· •· Prep SOP: PAI777 Rev 7 

Date Collected: 01-Sep-04 

Date Prepared: 07-Sep-04 

Date Analyzed: 09-Sep-04 

Prep Batch: AS040907-6 

QCBatchiD: AS040907-6-1 

Run 10: AS040907-6A 

Count Time: 300 minutes 

Report Basis: Dry Weight 

CAS NO Target Nuclide Result +/· 2 s TPU 

14274-82-9 Th-228 0.92 +/- 0.21 

14269-63-7 Th-230 0.69 +/- 0.17 

744Q-29-1 Th-232 0.86 +/- 0.19 

Chemical Yield Summary 

Carrier/Tracer Amount Added Result Units 

Th-229 2.231 1.23 pCI/g 

Comments: 

Quullllolli/Fiags: 

U - Result is less than the sample specific MDC. 

Y1- Chemical Vleld Is In Cllnlrol al100-110%. Quanlllaijve Yield Is assumed. 

Y2- Chemical Vleld outside defaullllmlts. 

LT- Resullls less then Requested MDC. greater lhan sample specific MDC. 

M3 - The requested MDC was nol met. but the reported 
acllvlly 15 greater than the reponed MDC. 

M- The requested MDC was not mel 

Abbrevlallons: 

TPU- Total Propagated Uncertainty (see PAl SOP 743) 

MDC- Minimum Detectable ConcentraUon (see PAl SOP 709) 

BDL • Below Detection Umit 

Data Package 10: TH0409037-1 

Date Printed: Friday, September 10, 2004 Paragon Analytics 
LIMS Version: 5.059A 

Yield 

55.1 

MDC 

0.08 

0.09 

0.03 

Final Aliquot: 2.02 g 
Prep Basis: Dry Weight 

Moisture{%): NA 

Result Units: pCI/g 

File Name: T90372 

Lab Qualifier 

Control Flag 
Limits 

30-110% 

Page 1 of 1 
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Isotopic Thorium By Alpha Spectroscopy 
PA1714 Rev9 

Lab Name: Paragon Analytics 

Work Order Number: 0409037 

Sample Duplicate Results 

Cllent Name: Hall Environmental Analysis Laboratory 

CllentProject ID: R-34 

Field I,D: ,R-34 Cuttings 

LabiD: 0409037-2DUP 

Sample Matrix: SOIL 

Prep SOP: PAl 777 Rev 7 

Date Collected: 01-Sep-04 

Date Prepared: 07-Sep-04 

Date Analyzed: 09-Sep-04 

Prep Batch: AS040907-6 

QCBatchJD: AS040907-6-1 

Run ID: AS040907-6A 

Count Time: 300 minutes 

Report Basis: Dry Weight 

CAS NO Target Nuclide Result +/- 2 s TPU 

14274-82-9 Th-228 0.81 +1- 0.18 

14269-63-7 Th-230 0.63 +1- 0.15 

7440-29-1 Th-232 0.83 +1- 0.18 

Chemical Yield Summary 

Carrier/Tracer Amount Added Result 

I Th-229 2.241 1.36 

Comments: 

auannors/Fiags: 

U - Result Is less lhan the sample specific MDC. 

Y1 -Chemical Yield Is In control al100-110%. Ouanlllalive yield Is as•umed. 

Y2- Chemical Yield oulsldo default limits. 

L T- Result Is less lhan Requested MDC, greater than sample specific MDC. 

M -The requested MDC was nol met. 

I 

M3- The requested MDC was not met, but lhereported activity Is greater !han the reported MDC. 

W - DER Is greater lhan Warning UmH of 1.42 

D- DER Is greater than Contml UmH of 2.13 

AbbrevlaVons: 

TPU ·Total Propagated Uncer1alnty (see PAl SOP 743) 

lvi:JC- Minimum Detectabla Concantralion (see PAl SOP 709) 

BDL- Below Delecilon Umlt 

Data Package ID: TH0409037-1 

Units 

pCI/g 

Date Printed: Friday, September 10, 2004 Paragon Analytics 
LIMS Version: 5.059A 

Yield 

60.6 

MDC 

0.09 

0.09 

0.03 

Final Aliquot: 2.01 g 

Prep Basis: Dry Weight 

Moisture(%}: NA 

Result Units: pCI/g 

File Name:T90372D 

Lab Qualifier 

Control Flag 
Limits 

30-110% 
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Paragon Analytics 
Radiochemistry Case Narrative 

Isotopic Uranium 

Hall Environmental Analysis Laboratory 
R-34 

PA WO 0409037 

1. This report consists of the analytical results for one soil sample received by Paragon on 09/03/04. 

2. This sample was prepared according to Paragon Analytics procedures PA SOP721Rll, PA 
SOP773R8, and PA SOP778R9. 

3. The sample was analyzed for the presence of isotopic uranium according to Paragon Analytics 
procedure P A SOP714R9. The analyses were completed on 09/09/04. 

4. The isotopic analysis results for this sample are reported on a dry weight basis in units of 
pCi/gram. 

5. In order to meet client data quality objectives, a duplicate laboratory control sample (LCSD) was 
prepared and analyzed with this sample. 

6. This analytical method quantifies U-235 alpha activity in a specific region of interest 
corresponding to emission energies between those ofU-234 and U-238. A potential limitation of 
this method is that measurable amounts ofU-234 in the sample may cause a small amount of 
characteristic activity in the U-235 region of interest due to poorly resolved alpha activity at the 
boundary between the two regions. To minimize the potential for a high bias in the U-235 
analytical results, the U-235 region of interest has been narrowed and limited to a lower energy 
region. An 85.1% abundance correction has been made to the fmal U-235 results. 

7. No anomalous situations were encountered during the preparation or analysis of this sample. All 
quality control criteria were met. 

The data contained in the following report have been reviewed and approved by the personnel listed 
below. In addition, Paragon Analytics certifies that the analyses reported herein are true, complete 
and correct within the limits of the methods employed. 

~ LIJ2uLtu~ 
Sharon Muller 

PARAGON ANALYTICS 000001 



Isotopic Uranium By Alpha Spectroscopy 
PAI714 Rev 9 

Method Blank Results 

Lab Name: Paragon Analytics 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboralory 

ClientProject ID: R-34 

,. lab 10: .AS040907-5MB 

CAS NO 

13966-29-5 

15117-96-1 

7440-61-1 

Carrier/Tracer 

U-232 

Comments: 

QuaiiOcrs/Fiags: 

I Sample Matrix: SOIL 
Prep SOP: PAl 778 Rev 9 

Date Collected: 07-Sep-04 
Date Prepared: 07-Sep-04 
Date Analyzed: 09-Sep-04 

Prep Batch: AS040907-5 
QCBatchiD: AS040907-5-1 

Run ID: AS040907-5A 
Count Time: 300 minutes 

Target Nuclide Result+/- 2 s TPU MDC 

U-234 0.016 +/- 0.017 0.023 

U-235 0.004 +/- 0.016 0.012 

U-238 0.001 +/- 0.013 0.023 

Chemical Yield Summary 

Amount Added Result Units Yield 

4.257 3.46 pCI/g 81.3 

Abbreviallons: 

Final Aliquot: 2.00 g 
Result Units: pCI/g 

File Name: U9075B 

Lab Qualifier 

u 

u 
u 

Control Flag 

Limits 

30-110% 

U -Result Is less lhan lhe sample specific MDC. 

Y1 -Chemical Yield Is lnconlrola\100-110%. OuantllaUve Yield Is assumed. 

Y2 - Chemical Yield oulslde deraullllmlls. 

L T- Result Is less lhan Requested MDC, greater \han sample spedijc MOC. 

TPU- Tolal Propagated Unce11alnly (see PAl SOP 743) 

MDC- Minimum Delectable ConcenlraUon (see PAl SOP 709) 

BDL- Below Delecllon Umll 

M - Requested MDC not meL 

B - Analyte concentraUon grealer \han MDC. 

BJ - Anelyte concenlrallon grealer \han MDC bul less \han Requested MDC. 

Data Package ID: UR0409037-1 

Date Printed: Friday, September 10, 2004 Paragon Analytics 
UMS Version: 5.059A 

Page 1 of1 
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Isotopic Uranium By Alpha Spectroscopy 
PAI714 Rev 9 

Laboratory Control Sample(s) 

Lab Name: Paragon Analytics 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

ClientProjer::t ID: R-34 

Lab ID: AS040907-5LCS 

CAS NO Target 

Sample Matrix: SOIL 

Prep SOP: PAl 778 Rev 9 
Date Collected: 07-Sep-Q4 

Date Prepared: 07·Sep-Q4 

Date Analyzed: 09-Sep-Q4 

Prep Batch: AS040907-5 

QCBatchiD: AS040907-5·1 

Run ID: AS040907-5A 

Count Time: 300 minutes 

MDC Spike Added 

Final Aliquot: 2.00 g 

Result Units: pCI/g 

File Name: U9075L 

%Rec Control Lab 

Nuclide Results +/M 2s TPU Limits Qualifier 

13966-29·5 U-234 4.42 +I- 0.73 0.04 4.34 102 

1

82 _ 122 I 

7440-61-1 U-238 4.46 +I- 0.73 0.03 4.50 99.0 82-122 

Chemical Yield Summary 

Carrier/Tracer Amount Added Result 

U-232 4.257 3.41 

Comments: 

Quollfiora/Fiogs: 

U - Resullls less than the sample specific MDC. 

LT. Resultlsii!Slllhan Requested MDC, greater than sample spedrJC MDC. 

Y1 ·Chemical Yield Is In control at 100-110%. CuantllaUve Yield Is assumad. 

Y2 ·Chemical Yield outside defaultllmlts. 

L • LCS Recovery below lower conlrolllmll. 

H -LCS Recovery above upper controlllmiL 

P -LCS Recovery within contmlllmlls. 

M ·The requested MDC was not met. 

M3- The requested MDC was not met, butlhereported 
activity Is greB1er than the reported MDC. 

Data Package ID: UR0409037-1 

Date Printed: Friday, September 10, 2004 

Units 

pCI/g 

Yield Control 
Limits 

80.2 30-110% 

Abbrelliallons: 

TPU ·Tala! Propagated Uncertainly (see PAISOP 743) 

MDC. Minimum Detectable Concentration (see PAl SOP 709) 

Flag 

Page 1 of2 
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Isotopic Uranium By Alpha Spectroscopy 
PAI714 Rev 9 

Laboratory Control Sample(s) 

Lab Name: Paragon Analytics 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

ClientProject JD: R-34 

I• Lab JD:. AS040907-5LCSD 
Sample Matrix: SOIL 

Prep SOP: PAl 778 Rev 9 

Date Collected: 07-Sep-04 

Date Prepared: 07-Sep-04 

Date Anal~ed: 09-Sep-04 

Prep Batch: AS040907-5 
QCBatchiD: AS040907-5-1 

Run 10: AS040907-5A 

Count Time: 300 minutes 

Final Aliquot: 2.00 g 
Result Units: pCI/g 

File Name: U9075LD 

CAS NO Target MDC Spike Added %Rec Control Lab 
Nuclide Results +/- 2s TPU Limits 

13986-29·5 U-234 4.11 +I- 0.68 0.02 I 4.34 94.7 82-122 

7440-61-1 U-238 4.56 +I- 0.75 0.01 4.50 101 82- 122 

Chemical Yield Summary 

Carrierrrracer Amount Added Result 

U-232 4.257 3.52 

Comments: 

Quallnars/Fiags: 

U - Result Is less th~n tlle sample specific MDC. 

LT- Result Is less than Requested MDC, greater than sample specific MDC. 

VI- Chemical Yield Is In control at IOG-t10%. Ouantllatlve Yield Is assumed, 

Y2- Chemical Yield outside default limits. 

l- LCS Recovery below lower controlllmtl. 

H- LCS Recovery above upper controtllmll 

P - LCS Recovery within control limits. 

M- The requested MDC was not mel. 

M3 - The requested MDC was not me~ butthereported 
ecttlllly Is greater than the reported MDC. 

Data Package 10: UR0409037-1 

Units 

pCI/g 

Yield Control 
Limits 

82.7 30-110% 

Abbrelllatloos: 

TPU- Total Propagated Uncertainly (see PAISOP 743) 

MDC- M"llllmum Detectable ConcentraUon (see PAl SOP 709) 

Flag 

Qualifier 

p 

p 

Date Printed: Friday, September 10, 2004 Paragon Analytics 
LIMS Version: 5,059A 

Page 2 of2 
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Isotopic Uranium By Alpha Spectroscopy 
PAI714 Rev 9 

Duplicate Sample Results (DER) 
Lab Name: Paragon Analytics 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

CllentProject ID: R-34 

Field li:>: R-34 Culllngs 
···' ····--······-· .... 

Lab 10: 0409037·2DUP 

CAS NO Analyte 

13966-29·5 U-234 

15117-96-1 U-235 

7440·61-1 U-238 

Comments: 

DupiiCDID OUDJIHoni/Fiags: 

U - Resullls less than lhe sample specific MDC. 

Sample Matrix: SOIL 
Prep SOP: PAl 778 Rev 9 

Date Collected: 01-Sep-04 
Date Prepared: 07-Sep-04 
Date Analyzed: 09-Sep-04 

Sample 
Result+/- 2sTPU 

0.61 +/- 0.13 

0.039 +/- 0.025 

0.58 +/- 0.12 

Y1 -Chemical Yield Is In conlral al100·110'~. OuanUiaUve yield Is assumed. 

Y2 -Chemical Yield oulslde delaultllmlls. 

W • DER Is greater than Wamlng Umll of 1.42 

D - DER Is greater !han Contrcl Umll of 2.13 
L T - Result is less lhan Request MDC, greater lhan sample speclllc MDC 

M - Requesled MDC not meL 

M3- The requested MDC WB!I not mel, but the reported 
adl~ty Is greeter than the reported MDC. 

L- LCS Recovll!y below lower ccnlralllmil. 

H- LCS Recovery above upper controlllmiL 

P • LCS, Matrix Spike Recovery wllhln ccntrcl Umlts. 

N- Malrix Spike Recovery outside conlrolllmlls 

Data Package ID: UR0409037-1 

Prep Batch: AS040907-5 
QCBatchiD: AS040907-5-1 

Run ID: AS040907-5A 
Count Time: 300 minutes 

Duplicate 
Result+/- 2sTPU 

0.59 +/- 0.13 

0.038 +/- 0.025 

0.57 +/- 0.12 

Date Printed: Friday, September 10,2004 Paragon Analytics 
UMS Version: 5.059A 

Final Aliquot: 2.01 g 

Prep Basis: Dry Weight 
Moisture(%): NA 
Result Units: pCilg 

File Name: U90372D 

DER Control 
Limit 

0.08 2.13 

0.01 2.13 

0.05 2.13 

AbbrevlaUons: 

Lab 
Qualifiers 

LT 

TPU- Total Propagated Uncartlllnly (see PAl SOP 743) 

DER - Duplicate Error Rallo 

BDL • Below Detection Umll 

NR - Nat Reported 

Page 1 of2 
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Isotopic Uranium By Alpha Spectroscopy 
PAI714 Rev9 

Duplicate Sample Results (DER) 

Lab Name: Paragon Analytics 

Work Order Number: 0409037 

Cllent Name: Hall Environmental Analysis Laboratory 

CllentProject ID: R-34 

Fielcno:. 

Lab 1[): . AS040907-5LCSD 

CAS NO Analyte 

13966-29·5 U-234 

7440-61-1 U-236 

Comments: 

Dupllcolo QualiRoJ5/Flogs: 

U -Result Is less than lhe sample sped6c MDC. 

Sample Matrix: SOIL 
Prep SOP: PAl 778 Rev 9 

Date Collected: 07-Sep-04 
Date Prepared: 07-Sep-04 
Date Analyzed: 09-Sep-04 

Sample 
Result+/- 2sTPU 

4.42 +/- 0.73 

4.46 +/- 0.73 

Y1 -Chemical Yield Is In conlrol at 100·110%. OuanlltaUve yield Is assumed. 

Y2- Chemical Yield oulslde defaul!llml!S. 

W- DER Is grealerlhBn Wamlng Umlt of 1.42 

D - DER Is greater than Contwl Umlt or 2.13 

L T- ResiJIIlsless lhan Request MDC, greater !han sample specific MDC 

M - Requesled MDC not mel. 

M3- The ll!quested MDC was not me~ but the reported 
adlvhy Is greater than the reported MDC. 

L - LCS Recovery below lower con!rDlllmlt. 

H - L[;s Recovery above upper conlrolllmll 

P -lCS, Matrix Spike Recovery within conlrolllmlts. 

N- Malrix Spike Recovery outside contrcl limits 

Data Package ID: UR0409037-1 

Prep Batch: AS040907-5 
QCBatchiD: AS040907-5-1 

Run ID: AS040907-5A 
Count Time: 300 minutes 

Duplicate 
Result+/- 2sTPU 

4.11 +/- 0.68 

4.56 +/- 0. 75 

Date Printed: Friday, September 10, 2004 Paragon Analytics 
LIMS Version: 5.059A 

Final Aliquot: 2.00 g 
Prep Basis: Dry Weight 

Moisture(%): NA 
Result Units: pCI/g 

File Name: U907SLD 

DER Control 
Limit 

0.31 2.13 

0.10 2.13 

Ahbrevlallons: 

Lab 
Qualifiers 

p 

p 

TPU-Total Propagaled Uncertainty (see PAl SOP 743) 

DER - Dupllcata Error Rnllo 

BDL- Below Detection Umlt 

NR - Not Reported 

Page2 of2 
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Isotopic Uranium By Alpha Spectroscopy 
PAI714 Rev9 

Lab Name: Paragon Analytics 

Work Order Number: 0409037 

Sample Results 

Client Name: Hall Environmental Analysis Laboratory 

ClientProject 10: R-34 

Field ID: ·• R-34 C~tlfngs .. 
. Lab)D: 0409037-2 

Sample Matrix: SOIL 

Prep SOP: PAl 778 Rev 9 

Date Collected: 01-Sep-04 

Date Prepared: 07-Sep-04 

Date Analyzed: 09--Sep-04 

Prep Batch: AS040907-5 

QCBatchlD: AS040907-5-1 

Run ID: AS040907·5A 

Count Time: 300 minutes 

Report Basis: Dry Weight 

CAS NO Target Nuclide Result +/- 2 s TPU 

13966-29-5 U-234 0.61 +/- 0.13 

15117-96-1 U-235 0.039 +/- 0.025 

7440-61-1 U-238 0.58 +/- 0.12 

Chemical Yield Summary 

Carrier/Tracer Amount Added Result Units 

U-232 4.252 3.56 pCI/g 

Comments: 

auannersiFings: 

U - Resullls less than the sample spedOc MDC. 

Y1 ·Chemical Yield lsln conlrol ai100·11D'A. OuanHtaUve Yield Is assumed. 

V2 • Chemical Yield DUtslde deraultllmlts. 

LT • Resullls less than Requested MDC. greeter than sample speclnc MDC. 

M3 ·The requested MDC was not mel, bulllle reported 
acllvlly Is greater I han lha reported MDC. 

M ·The requested MDC was nat meL 

AbbtevlaUons: 

TPU ·Total Prcpagaled Uncertainly (sea PAl SOP 743) 

MDC· Minimum Oetedeble concentration (see PAl SOP 709) 

BDL- Below Detection Umll 

Data Package ID: UR0409037-1 

Date Printed: Friday, September 10, 2004 Paragon Analytics 
LIMS Version: 5.059A 

Yield 

83.7 

MDC 

0.02 

0.019 

0.01 

Final Aliquot: 2.00 g 

Prep Basis: Dry Weight 
Moisture( 'Yo): NA 

Result Units: pCI/g 

File Name: U90372 

Lab Qualifier 

LT 

Control Flag 
Limits 

30-110% 

Page 1 of 1 
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Isotopic Uranium By Alpha Spectroscopy 
PA1714 Rev 9 

Lab Name: Paragon Analytlcs 

Work Order Number: 0409037 

Sample Duplicate Results 

Client Name: Hall Environmental Analysis Laboratory 

CJJentProject ID: R-34 

.. ' ~ 
Field ID: 'R-34 Cu!Ungs 
·. ·.. ·,· -..... ·. .· ....... 
Lab 10: · ;0409037-2DUP 

Sample Matrix: SOIL 
Prep SOP: PAl na Rev 9 

Date Collected: 01-Sep-04 
Date Prepared: 07-Sep-04 
Date Analyzed: 09-Sep-04 

Prep Batch: AS040907-5 
QCBatchiD: AS040907-5-1 

Run 10: AS040907-5A 
Count Time: 300 minutes 

Report Basis: Dry Weight 

CAS NO Target Nuclide Result+/- 2 s TPU 

13966-29-5 U-234 0.59+/-0.13 

15117-96-1 U-235 0.038 +/- 0.025 

7440-61-1 U-238 0.57 +/- 0.12 

Chemical Yield Summary 

Carrier/Tracer Amount Added Result 

U-232 4.242 3.56 

Comments: 

Quallfiars/Fiogs: 

U - Resun Is less than the sample speciflc MDC. 

Yl- Chemical Yield Is In control at 100-110'/o. Ouantllatlve }ield Is assumed. 

YZ- Chemical Yield outside default limits. 

LT - Result Is less lhsn Requested MDC, greater than sample spectnc MDC. 

M - The requested MDC was not mel. 

M3 ·Tho requested MDC was not mel, but lhereported activity Is greater than the reported MDC. 

W - DER Is greater than Wamlng Umll ol1 .42 

D - DER Is greater than Control Llmlt of 2.13 

Abbreviations: 

TPU ·Total Propagated Uncertainly (sea PAl SOP 743) 

MDC- Minimum Delectable ConcenlraUO!l (see PAl SOP 709) 

BOL- Below Detection Umll 

Data Package ID: UR0409037-1 

Units 

pCI/g 

Date Printed: Friday, September 10, 2004 Paragon Analytics 
LIMS Version: 5.059A 

Yield 

84.0 

MDC 

0.02 

0.019 

0.02 

Final Aliquot: 2.01 g 
Prep Basis: Dry Weight 

Moisture(%): NA 

Result Units: pCifg 
File Name: U90372D 

Lab Qualifier 

LT 

Control Flag 
Limits 

30-110% 
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Paragon Analytics 
Radiochemistry Case Narrative 

Gross Alpha/Beta 

Hall Environmental Analysis Laboratory 
R-34 

P AI WO 040903 7 

1. This report consists of the analytical results for one water sample received by Paragon on 9/3/04. 

2. This sample was prepared according to Paragon Analytics procedure SOP702Rl6. 

3. The sample was analyzed for gross alpha and beta activity by gas flow proportional counting 

according to Paragon Analytics procedure SOP724R8. The analyses were completed on 9/9/04. 

Gross alpha results are referenced to 241Am. Gross beta results are referenced to 90SrN. 

4. The analysis results for this sample are reported in units of pCi/L. The sample was not filtered 

prior to analysis. 

5. Sample volume was insufficient to allow preparation of a duplicate. A Laboratory Control 

Sample Duplicate (LCSD) was prepared in lieu of a client sample duplicate. 

6. No anomalous situations were encountered during the preparation or analysis of this sample. All 

quality control criteria were met. 

The data contained in the following report have been reviewed and approved by the personnel listed 

below. In addition, Paragon Analytics certifies that the analyses reported herein are true, complete 

and correct within the limits of the methods employed. 

Radiochemistry Instrument Technician 

Radiochemistry Final Data Review 

"l·!O·Ol( 

Date 

PARAGON ANALYTICS 
000001 



Gross Alpha/Beta Analysis by GFPC 
PAI724 Rev 8 

Lab Name: Paragon Analytics 

Work Order Number: 0409037 

Method Blank Results 

Client Name: Hall Environmental Analysis Laboratory 

CllentProject 10: R-34 

Lab ID: AB040907-5MB 
•• m I Sample Matrix: WATER Final Aliquot: 200 ml 

Result Units: pCill Prep SOP: PAl 702 Rev 16 
Date Collected: 07-Sep-04 

Prep Batch: AB040907-5 
QCBatchiD: AB040907-5-1 

Run ID: ab040907-5b 

Count Time: 300 minutes 
File Name: abb0909b 

Date Prepared: 07-Sep-04 
Date Analyzed: 09-8ep-04 

CAS NO Target Nuclide 

12587-46-1 GROSS ALPHA 

12587-47-2 GROSS BETA 

Comments: 

Quallfiors/Fiogs: 

U - Resullls less Jhan !he sample specific MDC. 

Y1 -Chemical Yield Is In conlcol ai10D-110'!.. OuanlllaUva Yield Is assumed. 

Y2 -Chemical Yield aulslde delaulllirnlls. 

LT. Result Is less lhan Requested MDC, greater than sample specific MDC. 

M- Requesled MDC nat mel 

B • Analyte concentration greater lhan MDC. 

B3. Analyla concentrallan grealer !han MDC bullesslhan Requested MDC. 

Data Package ID: ABW0409037-1 

Date Printed: Fliday, September 10, 2004 

Result +/- 2 s TPU 

-0.01 +/- 0.50 

0.02 +/- 0.89 

Paragon Analytics 
LIMS Version: 5.059A 

MDC Lab Qualifier 

1.12 u 
1.85 u 

Abbrevlallans: 

TPU ·Total Pmpagated Uncertainly (see PAl SOP 743) 

MDC· Minimum Delectable Cancsntrallan (sea PAl SOP 709) 

BDL- Be law Delectlan Umll 

Page 1 of 1 
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Gross Alpha/Beta Analysis by GFPC 
PAI724 Rev 8 

Lab Name: Paragon Analytics 

Work Order Number: 0409037 

Laboratory Control Sample(s) 

Client Name: Hall Environmental Analysis Laboratory 

ClientProject ID: R-34 

·Lab ID: .AB040907-5LCS I Sample Matrix: WATER Final Aliquot: 200 ml 

Result Units: pCI/1 Prep SOP: PAI702 Rev 16 
Date Collected: 07-Sep-04 

Date Prepared: 07-Sep-04 

Date Analyzed: 09-Sep-04 

Prep Batch: AB040907-5 

QCBatchlD: AB040907-5-1 

Run ID: ab040907-5b 

Count Time: 300 minutes 
File Name: abb0909b 

CAS NO Target MDC Spike Added %Rec Control Lab 
Nuclide Results +/- 2s TPU Limits Qualifier 

12587-46-1 GROSS ALPHA 217 +/- 35 

12587-47-2 GROSS BETA 227 +I- 37 

Comments: 

QuaiiOara/Fiogs: 

U - Result Is less than the sample specific MDC. 

LT- Result Is less than Requested MDC. greater than sample spedfic MDC. 

Y1- Chemical Yield Is In control at 100-110'~- auantllallve Yield Is assumed. 

Y2 - Chemical Yield outside defaull limits. 

L- LCS ReCOIIt!fll below lower controlllmll. 

H - LCS Reoovery above upper conlrol fimll. 

P- LCS Recovery within conlrolllmiiS. 

M - The requested MDC was not mel. 

M3- The requested MDC was not meL but lhereported 
acllvily Is greater than Jhe reported MDC. 

Data Package ID: ABW0409037-1 

Date Printed: Friday, September 10, 2004 

1 

4 

229 94.8 I 70- 130 

213 107 I 70- 130 

Abbrevletlons: 

TPU ·Total Propagated Uncertainty (see PAl SOP 7431 

MDC- Minimum Delectable Cancenlnlllon (see PAl SOP 709) 

p 

p 

Paragon Analytics 
LIMS Verslcn: 5.059A 
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Gross Alpha/Beta Analysis by GFPC 
PAI724 Rev 8 

Lab Name: Paragon Analytics 

Work Order Number: 0409037 

Laboratory Control Sample(s) 

Client Name: Hall Environmental Analysis Laboratory 

CtientProject ID: R-34 

Lab ID: AB040907-5LCSD Sample Matrix: WATER Final Aliquot: 200 ml 
Result Units: pCi/1 Prep SOP: PAI702 Rev 16 

Dale Collected: 07-Sep-04 

Date Prepared: 07-Sep-04 

Date Analyzed: 09-Sep-04 

Prep Balch: AB040907-5 
QCBatchiD: AB040907-5-1 

Run ID: ab040907-5b 

Count Time: 300 minuies 
File Name: abb0909b 

CAS NO Target MDC Spike Added %Rec Control Lab 

Nuclide Results+/- 2s TPU Limits Qualifier 

12587-46-1 GROSS ALPHA 216 +I- 35 

12587-47-2 GROSS BETA 230 +I- 37 

Comments: 

OuuiiPar111Fiags: 

U -Result Is less lhan the sample spedfic MDC. 

LT - Result Is less than Requested MDC, greater then sample specific WC. 

Y1 • Chemical Yield Is In tontrol at 100-110%. auanUtalive Yield Is assumed. 

Y2 ·Chemical Yield outside defauft limits. 

L • LCS Recovery below lower control limit. 

H- LCS Recovery above upper control limit. 

P • LCS Recovery within control limits. 

M ·The requested MDC was not met. 

M3- The requested MDC was not meL butlhereported 
activity Is g11!aler than the reported MDC. 

Data Package ID: ABW0409037-1 

Date Printed: Friday, September 10, 2004 

1 

4 

229 94.4 70-130 

213 108 70- 130 

Abbreviations: 

TPU- Total Propagated Uncertainty (see PAl SOP 743) 

MDC- Minimum Deleclable ConcentraUon (see PAl SOP 7091 

p 

p 

Paragon Analytics 
LIMS Version: 5.059A 
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Gross Alpha/Beta Analysis by GFPC 
PAI724 Rev 8 

Duplicate Sample Results (DER) 

Lab Name: Paragon Analytlcs 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

CllentProject ID: R-34 

FieldiD: 

Lab ID: AB040907-5LCSD 

CAS NO Analyte 

12587-46-1 GROSS ALPHA 

12587-47-2 GROSS BETA 

Comments: 

Dupllcata Cuallllors/Fiags: 

U - Resull Is lass lhan the sample specific MDC. 

Sample Matrix: WATER 

Prep SOP: PAI702 Rev 16 

Date Collected: 07-Sep-04 

Date Prepared: 07-Sep-04 

Date Analyzed: 09-Sep-04 

Sample 
Result+/- 2sTPU 

217 +/- 35 

227 +/- 37 

Y1 -Chemical Yield Is In conlrol &1100-110%. OuanlilaUve yield Is assumed. 

Y2 - Chemical Yield outside delaultllmlls. 

W- DER Is greater than Wamlng Umll al 1.42 

D- DER Is greater than Control Umlt af 2.13 

LT- Result Is less than Request MDC, greater than semplespeclflcMDC 

M- Requested MDC not mel 

M3 - The requested MDC was not me~ but the reported 
activity Is greater than the reported MDC. 

l- LCS Recovery below lower canlral Dm!t. 

H -LCS Recovery above upper contralllmll 

P - LCS, Matrtx Spike Recovery within can!ralllmlts. 

N- Malrtx Spike Recovery outside can!ralllmlts 

Data Package 10: ABW0409037-1 

Prep Batch: AB040907-5 

QCBatchiD: A8040907·5·1 

Run ID: ab040907-5b 

Count Time: 300 minutes 

Duplicate 
Result+/- 2sTPU 

216 +/- 35 

230 +/- 37 

Date Printed: Friday, September 10, 2004 Paragon Ana/ytics 
LIMS Version: 5.059A 

Final Aliquot: 200 ml 

Prep Basis: Unfiltered 

Moisture{%): NA 

Result Units: pCI/1 
File Name: abb0909b 

DER Control 
Limit 

0.02 2.13 

0.06 2.13 

Abbreviations: 

Lab 
Qualifiers 

p 

p 

TPU -Total Propagated Uncer1Blnty (see PAl SOP 743) 

DER - Duplicate ErTDr Rado 

BDL- Below Delecllon Umll 

NR • Not Reported 

Page 1 of 1 
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Gross Alpha/Beta Analysis by GFPC 
PAI724 Rev 8 

Sample Results 

Lab Name: Paragon Analytics 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

ClientProject ID: R-34 

Field 10: R-34 Water 

LilbiD: 0409037-1 . ::_ 

Sample Matrix: WATER 
Prep SOP: PAl 702 Rev 16 

Date Collected: 01-Sep-04 

Date Prepared: 07-Sep-04 

Date Analyzed: 09-Sep-04 

Prep Batch: AB040907-5 

QCBatchiD: AB040907-5-1 

Run ID: ab040907-5b 

Count Time: 300 minutes 

Report Basis: Unfiltered 

CAS NO Target Nuclide Result+/- 2 s TPU MDC 

12587-46-1 GROSS ALPHA 

12587-47-2 GROSS BETA 

Comments: 

QuniiOnnsiFings: 

U -Result Is less than the sample spedlic MDC. 

Yl -Chemical Yield Is In control at 100-110%. OuanUtallve Yield Is assumed. 

Y2 - Chemical Yield outside default llmlls. 

L T- Result is less than Requested MDC, greater than sample specl6c MDC. 

M3 -The requested MDC was nat mal, but the reported 
acUvlly Is greater than the reported MDC. 

M - The requested MDC was not mel 

Abbre\'laUons: 

TPU- Total Prcpagllled Uncenalnly (see PAl SOP 743) 

MDC- Minimum Detectable Concentration (sea PAl SOP 709) 

BDL- Below Delecllon Umlt 

Data Package ID: ABW0409037-1 

Date Printed: Friday, September 10, 2004 

0.76 +/- 0.52 

4.2 +/- 1.2 

Paragon Ana/ytics 
UMS Version: 5.059A 

0.87 

1.9 

Final Aliquot: 200 ml 
Prep Basis: Unfiltered 

Moisture(%): NA 

Result Units: pCVI 

File Name: abb0909b 

Lab Qualifier 

u 

Page 1 of 1 

000006 



Paragon Analytics 
Radiochemistry Case Narrative 

Isotopic Plutonium 

Hall Environmental Analysis Laboratory 
R-34 

PA WO 0409037 

1. Tins report consists of the analytical results for one soil sample received by Paragon on 

09/03/04. 

2. This sample was prepared according to Paragon Analytics procedures PA SOP721Rll, 

PA SOP773R8, and PA SOP778R9. 

3. The sample was analyzed for the presence of isotopic plutonium according to Paragon 

Analytics procedure PA SOP714R9. Tl1e analyses were completed on 09/09/04. 

4. Tl1e isotopic analysis results for tlris sample are reported on a dry weight basis in units of 

pCi/gram. 

5. In order to meet client data quality objectives, a duplicate laboratory control sample 

(LCSD) was prepared and analyzed with thls sample. 

6. No anomalous situations were encountered during the preparation or analysis oftlris 

sample. All quality control criteria were met. 

The data contained in tl1e following report have been reviewed and approved by fue personnel 

listed below. In addition, Paragon Analytics certifies that the analyses reported herein are 

true, complete and correct within fue limits of the methods employed. 

Sharon Muller 
rniitl e_..,....:_ .... -JA 

~10hr 
Date 

PARAGON ANALYTICS 000001 



Isotopic Plutonium By Alpha Spectroscopy 
PAI714 Rev 9 

Method Blank Results 

Lab Name: Paragon Analytlcs 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

ClientProject ID: R-34 

,. Lab ID: . AS040907-5MB 

CAS NO 

13981-16-3 

15117-48-3 

Carrier/Tracer 

Pu-242 

Comments: 

Quallnors/Fiags: 

Sample Matrix: SOIL 
Prep SOP: PAl 778 Rev 9 

Date Collected: 07-Sep-04 

Date Prepared: 07-Sep-04 

Date Analyzed: 09-Sep-04 

Prep Batch: AS040907-5 
QCBatchiO: AS040907-5-1 

Run ID: AS040907-5A 

Count Time: 300 minutes 

Target Nuclide Result +IM 2 s TPU MDC 

Pu-238 0 +!- 0.013 0.010 

Pu-239 0 +/- 0.013 0.010 

Chemical Yield Summary 

Amount Added Result Units Yield 

2.252 1.46 pCI/g I 64.6 

AbbrevlaUons: 

Final Aliquot: 2.00 g 
Result Units: pCi/g 

File Name: P9075B 

Lab Qualifier 

u 
u 

Control Flag 
Limits 

30-110% I 

U - Result Is less than tlul sample specific MDC. 

Y1 ·Chemical Yield Is In control ai100·110'Yo. OuanUiative Yield Is assumed. 

Y2- Chemical Yield outside default limits. 

LT- Result Is less than Requested MDC, greater than sample specific MDC. 

TPU ·Total Propagated Uncertainty (see PAl SOP 743) 

MDC· Minimum Detedabla Concentrallon (sea PAl SOP 709) 

BOL- Below Detection Urnit 

M • Requested MDC not met 

B - Analyte concentrallon greater than MDC. 

B3- Analyte concentrallon greater than MDC but less than Requested MDC. 

Data Package ID: PU0409037-1 

Date Printed: Friday, September 10, 2004 Paragon Ana/ytics 
LIMS Version: 5.059A 

Page 1 of a a {) 0 (} 2 



lsoJopic Plutonium By Alpha Spectroscopy 
PAI714 Rev9 

Laboratory ControiSample(s) 

Lab Name: Paragon Analytics 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

ClfentProject ID: R-34 

Lab ID: . AS040907-5LCS I Sample Matrix: SOIL 
.__ __________ __.• Prep SOP: PAl 778 Rev 9 

CAS NO Target 

Date Collected: 07-Sep-04 

Date Prepared: 07-Sep-04 

Date Analyzed: 09-Sep-04 

Prep Batch: AS040907-5 

QCBatchiD: AS040907-5-1 

Run ID: AS040907-5A 

Count Time: 300 minutes 

MDC Spike Added 

Final Aliquot: 2.00 g 
Result Units: pCi/g 

File Name: P9075L 

%Rec Control Lab 

Nuclide Results +/- 2s TPU Limits Qualifier 

15117-48·3 Pu-239 2.17 +/- 0.41 0.01 2.25 96.3 82-118 

Chemical Yield Summary 

Carrier/Tracer Amount Added Result 

Pu-242 2.252 1.44 

Comments: 

Quallnan;JFIGgs: 

U ·Result Is less than lhi! sample speclflc MDC. 

LT • Resl.ills less lhan Requaoled MDC. g:aaler !han sample specmc MDC. 

Yl -Chemical Yield Is In Cllnlrol ai1DD·11D%. QuanlllaUve Yield Is assumed. 

Y2 - Chemical Yield aUislde delaull Umlls. 

L- LCS Recovery below lower canlralllmll 

H -LCS Recavery above upper controlllmll. 

P- LCS Recovery wllhln Cllnltalllmlls. 

M ·The requested MDC was no! mel. 

M3 -The requested MDC was nal mel, bullhereported 
acUvlly Is grea\er !han lhe reported MDC. 

Data Package ID: PU0409037-1 

Units Yield Control Flag 
Limits 

pCI/g 63.8 30-110% I 

Abbreviations: 

TPU-Tala! Propagated Uncertainly (see PAl SOP 743) 

MDC - Minimum Detectable Concenlrallan (see PAl SOP 709) 

p 

Date Printed: Friday, September 10, 2004 Paragon Analyt/cs 
LIMS Ve15!on: 5.059A 

Page 1 of2 
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Isotopic Plutonium By Alpha Spectroscopy 
PAI714 Rev9 

Laboratory Control Sample(s) 

Lab Name: Paragon Analytlcs 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

ClientProject ID: R-34 

. Lab .JD: .. AS040907 -SLCSD 

CAS NO Target 

Sample Matrix: SOIL 

Prep SOP: PAl 778 Rev 9 

Date Collected: 07-Sep-04 

Dale Prepared: 07-Sep-04 

Date Analyzed: 09-Sep-04 

Prep Batch: AS040907-5 

QCBatchiD: AS040907-5-1 

Run ID: AS040907-5A 

Count Time: 300 minutes 

MDC Spike Added 

Final Aliquot: 2.00 g 

Result Units: pCI/g 

File Name: P9075LD 

%Rec Control Lab 

Nuclide Results +/- 2s TPU Limits Qualifier 

I 15117-48-3 Pu-239 2.17 +/- 0.40 0.03 225 96.5 1 a2- 11a I 
Chemical Yield Summary 

Carrier/Tracer Amount Added Result Units Yield Control 

Pu-242 2.252 1.48 

Comments: 

QuniiHorsiAags: 

U - Resullls less than the sample specific MDC. 

L T- Result Is less lhon Requesled MDC, greater than sample specific MDC. 

Y1- Chemical Yield Is In control at100-11D%. OuanlllaUve Yield Is assumed. 

V2- Chemical Yield oulslda defauH Umlls. 

L- LCS ReCOVIII)I below lower conlrolllmlt. 

H -LCS Recovery above upper control llmll. 

P - LCS Recovery wilhln tontrolllmlts. 

M- The requested MDC was not mel 

M3 -The requested MDC was not me~ butlherepMed 
ac11vily Is grealer lhan lhe reported MDC. 

Data Package ID: PU0409037-1 

Date Printed: Friday, September 10, 2004 

Limits 

I pCi/g 65.8 30-110% 

Abbreviations: 

TPU-Total Propagated Uncertainly (see PAl SOP 743) 

MDC- Minimum Oeleclable ContenlraUon (see PAl SOP 709) 

Paragon Analytics 
LIMS Version: 5.059A 

Flag 

p I 



Isotopic Plutonium By Alpha Spectroscopy 
PAI714 Rev 9 

Duplicate Sample Results (DER) 

Lab Name: Paragon Analytics 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

CllentProject ID: R-34 

FielcliD: R-34 Culllngs 

Lab 10: 0409037-2DUP 

CAS NO Analyte 

13981-16-3 Pu-238 

15117-48-3 Pu-239 

Comments: 

Oupllcoto Quallllars/Fiogs: 

U - Result Is less than the sample specific MDC. 

Sample Matrix: SOIL 

Prep SOP: PAI77B Rev 9 

Date Collected: 01-Sep-04 

Date Prepared: 07-Sep-04 

Date Analyzed: 09-Sep-04 

Sample 
Result+/- 2sTPU 

-0.001 +/- 0.012 

-0.001 +/- 0.012 

Y1 -Chemical Yield Is In control at1DD·110%. auenUiative yield Is assumed. 

Y2- Chemical Yield outslda derautt Hmlts. 

W - DER Is greater then Wamlng Umll or 1.42 

D - DER Is g realer than Control Umll or 2.13 

LT- Result Is less than Request MDC, greater lhan sample speclfic MDC 

M- Requested MDC not met. 

M3 - The requested MDC was not met. butlhe reported 
activity Is greater than lha reported MDC. 

L- LCS Recovery below lower c:cntrolllmil. 

H- LCS Recovsry above upper c:cnlrol llmll 

P- LCS. Matrix Spike Recovery within control limits. 

N- Matrix Spike Recovery outside control limits 

Data Package 10: PU0409037-1 

Prep Batch: AS040907-5 

QCBatchiD: AS040907-5-1 

Run ID: AS040907-5A 

Count 11ma: 300 minutes 

Duplicate 
Result+/- 2sTPU 

0.006 +/- 0.012 

-0.001 +/- 0.012 

Date Printed: Friday, September 10, 2004 Paragon Analytics 
LIMS Version: 5.059A 

Final Aliquot: 2.01 g 
Prep Basis: Dry Weight 

Moisture(%): NA 

Result Units: pCI/g 

File Name: P90372D 

DER Control 
Limit 

0.39 2.13 

0.00 2.13 

AbbruvieUons: 

Lab 
Qualifiers 

u 
u 

TPU-Tete! Pmpagated Uncertainly (see PAl SOP 743) 

DER- Duplicate Error Rallo 

BDL - Below DetecUon Umlt 

NR - Net Reported 

Page 1 of2 
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Isotopic Plutonium By Alpha Spectroscopy 
PAI714 Rev 9 

Duplicate Sample Results (DER) 

Lab Name: Paragon Analytlcs 

Work Order Number: 01109037 

Client Name: Hall Environmental Analysis Laboratory 

ClientProject ID: R-34 

Field 10:: 
Lab 10: AS040907-5LCSD 

CAS NO Analyte 

15117-48-3 Pu-2.39 

Comments: 

Oupllcato Quallnars/Fiags: 

U - Rw\ls less !han Jha aample specllic MDC. 

Sample Matrix: SOIL 

Prep SOP: PAl 778 Rev 9 

Date Collected: 07-Sep-011 

Date Prepared: 07-Sep-04 

Date Analyzed: 09-Sep-04 

Sample 
Result+/- 2sTPU 

2. 17 +1- 0.41 

Y1- Chemical Yield Is In control at 100-110%. auanlllalive yield Is assumed. 

Y2 -Chemical Yield outside defnul\llmlts. 

W- DER Is greater than Wamlng Umlt or 1.42 

0- DER Is greater than Control Umh of 2.13 

L T- Result Is lass than Reques\ MDC, greater than sample specifiC MDC 

M- Requested MDC not met. 

MJ - The reques\ed MDC was not mel. but the reported 
adivily Is greater than the reported MDC. 

L- LCS Recovery below lower conlrolllmlL 

H - LCS Recovery ebove upper control II miL 

P- LCS, Malrtx Spl~e Recovery within controllimils. 

N- Matrix Spike Recovery autslde controlllmlts 

Data Package 10: PU0409037-1 

Prep Batch: AS040907-5 

QCBatchiD: AS040907-5-1 

Run 10: AS040907-5A 

Count Time: 300 minutes 

Duplicate 
Result+/- 2sTPU 

2.17 +1- 0.40 

Date Printed: Friday, September 10, 2004 Paragon Ana/ytlcs 
LIMS Version: 5.059A 

Final Aliquot: 2.00 g 

Prep Basis: Dry Weight 

Moisture{%}: NA 

Result Units: pCl/g 

File Name: P9075LD 

DER Control 
Limit 

O.o1 2.13 

AbbrevleUons: 

Lab 
Qualifiers 

p 

TPU- Total Propagated Unoerlalnty (see PAl SOP 743) 

DER- Oupllcale Error Ratio 

BOL- Belew DetecHon Umit 

NR- Not Reported 

Page 2 of2 
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Isotopic Plutonium By Alpha Spectroscopy 
PAI714 Rev 9 

Lab Name: Paragon Analytlcs 

Work Order Number: 0409037 

Sample Results 

Client Name: Hall Environmental Analysis Laboratory 

CllentProject ID: R-34 

. Field ID! . R-34 Cuttings 

Lab iD: o409037-i 

Sample Matrix: SOIL 
Prep SOP: PAl 778 Rev 9 

Date Collected: 01-Sep-()4 

Date Prepared: 07-Sep-04 

Date Analyzed: 09-Sep-04 

Prep Batch: AS040907-5 

QCBatchiD: AS040907-5-1 

Run ID: AS040907-5A 

Count Time: 300 minutes 

Report Basis: Dry Weight 

CAS NO Target Nuclide Result +/- 2 s TPU 

13981-16-3 Pu-238 -0.001 +/- 0.012 

15117-48-3 Pu-239 -0.001 +/- 0.012 

Chemical Yield Summary 

Carrierffracer Amount Added Result Units 

Pu-242 2.250 1.65 pCI/g 

Comments: 

CuallnarsiFillgs: 

U - Resulllsless than lhe sample spedfic MDC. 

Y1 -Chemical Yield lsln control al100·110%. OuanlllsUve Yield Is assumed. 

YZ- Chemical Yield oulslde default llmlls. 

l T- Resullls less than Requesled MDC, greater than sample specific MDC. 

M3 - The requested MDC was not mel, but the reported 
activity Is grualer than lha repcr1ed MDC. 

M - The requesred MDC was not met. 

AbbrevfaUons: 

TPU- Tolal Propagated Uncertainly (see PAl SOP 743) 

MDC- Minimum Delectable Concenlnlllon (see PAl SOP 709) 

BDL • Below Detection Umll 

Data Package ID: PU0409037-1 

Date Printed: Friday, September 10, 2004 Paragon Ana/ytics 
LIMS Verslon: 5.059A 

Yield 

73.4 

MDC 

0,018 

0.018 

Final Aliquot: 2.00 g 
Prep Basis: Dry Weight 

Moisture(%): NA 

Result Units: pCi/g 

File Name: P90372 

Lab Qualifier 

u 
u 

Control Flag 
Limits 

30-110% 



Isotopic Plutonium By Alpha Spectroscopy 
PAI714 Rev 9 

Lab Name: Paragon Analytlcs 

Work Order Number: 0409037 

Sample Duplicate Results 

Client Name: Hall Environmental Analysis Laboratory 

CllentProject ID: R-34 

Aeld ID: R-34 Cuttings 
...... 

lab ID: 0409037-2DUP 

Sample Matrix: SOIL 
Prep SOP: PAl 778 Rev 9 

Date Collected: 01-Sep-04 
Date Prepared: 07-Sep-04 
Date Analyzed: 09-Sep-04 

Prep Batch: AS040907-5 
QCBatchiD: AS040907-5-1 

Run 10: AS040907-5A 
Count Time: 300 minutes 

Report Basis: Dry Weight 

CAS NO Target Nuclide Result+/- 2 s TPU 

13961-16-3 Pu-236 0.006 +/- 0.012 

15117-46-3 Pu-239 -0.001 +/- 0.012 

Chemical Yield Summary 

Carrierffracer Amount Added Result 

Pu-242 2.244 1.60 

Comments: 

QuoiiHoiBIFiogs: 

U - Result Is less than the sample specific MDC. 

Y1 - Chemical Yield Is In control at 100-110%. Cuanlllalive yield Is assumed. 

Y2 -Chemical Yield outside delaullllmlts. 

LT - Result Is less than Requested MDC. greater than sample specific MOC. 

M- The requested MDC was not meL 

M3- The requested MDC was not meL butthereported activity Is greater then the reported MDC. 

W - DER Is gneater than Wamlng Umlt of 1.42 

D - DER Is greater than Conlrol Umll of 2.13 

Abbrevlallcns: 

TPU- Total Propagated Uncertainly (see PAl SOP 743) 

MDC- Minimum Delectable Concentration (see PAl SOP 709) 

BDL - Below Delecllon Umlt 

Data Package ID: PU0409037-1 

Units 

pCIIg 

Date Printed: Friday, September 10, 2004 Paragon Analytics 
LIMS Version: 5.059A 

Yield 

71.2 

MDC 

0.018 

0.018 

I 

Final Aliquot: 2.01 g 
Prep Basis: Dry Weight 

Moisture(%): NA 

Result Units: pCIIg 
File Name: P90372D 

lab Qualifier 

u 
u 

Control Flag 
Limits 

30-110% 

Page 1 of10 .-. n 
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Paragon Analytics 
Radiochemistry Case Narrative 

Isotopic Americium 

Hall Environmental Analysis Laboratory 
R-34 

P A WO 0409037 

1. This report consists of the analytical results for one soil sample received by Paragon 

on 09/03/04. 

2. This sample was prepared according to Paragon Analytics procedures P A 

SOP721Rll, PA SOP773R8, PA SOP778R9, and PA SOP751RO. 

3. The sample was analyzed for the presence of isotopic americium according to 

Paragon Analytics, Inc. procedure PA SOP714R9. The analyses were completed on 

09/12/04. 

4. The isotopic analysis results for this sample are reported on a dry weight basis in units 

of pCi/gram. 

5. In order to meet client data quality objectives, a duplicate laboratory control sample 

(LCSD) was prepared and analyzed with this sample. 

6. No anomalous situations were encountered during the preparation or analysis of this 

sample. All quality control criteria were met. 

The data contained in the following report have been reviewed and approved by the personnel 

listed below. In addition, Paragon Analytics certifies that the analyses reported herein are 

true, complete and correct within the limits of the methods employed. 

Sharon Muller 
strum entation 

qiJ?krt 
Date 

PARAGON ANALYTICS 
000001 



Isotopic Americium By Alpha Spectroscopy 
PAI714 Rev 9 

Method Blank Results 

Lab Name: Paragon Analytics 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

CllentProject 10: R-34 

Lab 10: Aso4ooo7-sMs Sample Matrix: SOIL 
Prep SOP: PAl 778 Rev 9 

Date Collected: 07-Sep-04 

Date Prepared: 07-Sep-04 

Date Analyzed: 12-Sep-04 

Prep Batch: AS040907-5 

QCBatchiD: AS040907-5-1 
Run ID: AS040907-5C 

Count Time: 300 minutes 

CAS NO Target Nuclide Result +/- 2 s TPU MDC 

14596-10-2 Am-241 0.009 +/- 0.016 0.012 

Chemical Yield Summary 

Carrier/Tracer Amount Added Result Units Yield 

Am-243 2.287 1.19 pCI/g 51.8 

Comments: 

QuaiiRen;/Flogs: Abbreviations: 

Final Aliquot: 2.00 g 
Result Units: pCI/g 

File Name: A90758 

Lab Qualifier 

u 

Control Flag 
Limits 

30-110% 

U - Resullls less than the sample speciOc MDC. 

Yl • Chemical Yield Is In control at 100·110%. auanUiatlve Yield Is assumed. 

Y2- Chemical Yield outside dereult limits. 

TPU- Total Propagated Uncertainty (see PAl SOP 743) 

MDC- Minimum Deteclable ConcenlraUon {see PAl SOP 709) 

BDL- Below DetecUan Umlt 
l T. Resull Is less than Requested MDC, greater than sample specific MDC. 

M ·Requested MDC not meL 

B • Analyle cancentratlan greater then MDC. 

83 • Analyte ccncentrat1011 greater !han MDC but less than Requested MDC. 

Data Package ID: AM0409037-1 

Date Printed: Monday, September 13, 2004 Paragon Ana/ytics 
LIMS Version: 5.060A 

Page 1 of 1 
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Isotopic Americium By Alpha Spectroscopy 
PAI714 Rev 9 

Laboratory Control Sample(s) 

Lab Name: Paragon Analytics 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

CllentProject JD: R-34 

·· ··· · · · ·· · · · ·· · ··· ··. _., Sample Matrix: SOIL 
Lab 10: AS040907·5LCS 

L-...:....... __ _;__;__;__;__;__;_;_;_~ Prep SOP: PAl 778 Rev 9 

CAS NO Target 

Date Collected: 07-Sep-04 

Date Prepared: 07-Sep-04 

Date Analyzed: 12-Sep-04 

Prep Batch: AS040907-5 

QCBatchiD: AS040907-5-1 

Run iD: AS040907-5C 

Count Time: 300 minutes 

MDC Spike Added 

Final Aliquot: 2.00 g 

Result Units: pCi/g 

File Name: A9075L 

%Rec Control Lab 

Nuclide Results +/- 2s TPU Limits Qualifier 

I 14596-10·2 Am-241 2.08 +/- 0.40 0.02 2.23 93.0 ! 79- 118 I 
Chemical Yield Summary 

Carrier/Tracer Amount Added Result 

Am-243 2.287 

Comments: 

Quanncrs/FIIJUs: 

U ·Result Is less than the sample specific MDC. 

LT • Resutls less than Requested MDC, greater than sample specific MDC. 

Y1- Chemical Yield Is In control at10D-110%. Quan\llaUve Yield Is assumed. 

Y2 ·Chemical Yield outside defaullllm!ts. 

L • LCS Recovery below lower controtllmll 

H • LCS Recovery above upper conlrolllmll. 

P • LCS Recovery wilhln contrclllmlts. 

M ·The requested MDC was not met. 

MJ - The requesled MDC was not me~ but lhereported 
acdvily Is greater than lhe reported MDC. 

Data Package 10: AMD409037-1 

Date Printed: Monday, September 13, 2004 

1.33 

Units 

pCI/g 

Yield Control 
Limits 

58.3 30-110% 

Abbreviations: 

TPU ·Total Propagated Uncertainty (see PAl SOP 743) 

MDC· Minimum Delectable ConcenlraUon (sea PAl SOP 709) 

Flag 

Page 1 of2 
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Isotopic Americium By Alpha Spectroscopy 
PAI714 Rev9 

Laboratory Control Sample(s) 

Lab Name: Paragon Analytlcs 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

ClientProject ID: R-34 

. . . 

Lab ID:·• AS040907-5LCSD 

CAS NO Target 

Sample Matrix: SOIL 
Prep SOP: PAl 778 Rev 9 

Date Collected: 07-Sep-04 

Date Prepared: 07-Sep-04 

Date Analyzed: 12-Sep-04 

Prep Batch: AS040907-5 
QCBatchiD: AS040907-5-1 

Run 10: AS040907-5C 

Count 11me: 300 minutes 

MDC Spike Added 

Final Aliquot: 2.00 g 
Result Units: pCI/g 

File Name: A9075LD 

%Rec Control Lab 
Nuclide Results +/- 2s TPU limits Qualifier 

14596-10-2 Am-241 2.26 +/- 0.42 0.01 2.23 101 79- 118 

Chemical Yield Summary 

Carrier/Tracer Amount Added Result 

Am-243 2.287 1.48 

Comments: 

Cuollllors/Fiugs: 

U - Result Is less lhan lhe sample specific MDC. 

LT. Result IS less than Requesled MDC, grealerthan sample specific MDC. 

Yl -Chemical Yield Is In control ati00-110',1,, Quanlllallve Yield Is assumed. 

Y2 • Chemical Yield outside default limits. 

L • LCS Recovery below lower control limit 

H - LCS Recovery above upper control limit. 

P- LCS Recovery wlihln canlltllllmlts. 

M ·The requesled MDC was not mel. 

M3 • The requested MDC was nol mel, butthereported 
acllvlly Is grealer lhan the reported MDC. 

Data Package ID: AM0409037-1 

Uniis 

pCI/g 

Yield Control 
Limits 

64.6 30-110% 

Abbreviations: 

TPU ·Total Propagated Uncertainly (see PAl SOP 743) 

MDC- Minimum Delectable ConcenlraUon (see PAl SOP 709) 

Flag 

p 

Date Printed: Monday, September 13, 2004 Paragon Ana/ytics 
LIMS Version: 5.060A 

Page2 of2 
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Isotopic Americium By Alpha Spectroscopy 
PAI714 Rev 9 

Duplicate Sample Results (DER) 

Lab Name: Paragon Analytics 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

CllentProject JD: R-34 

Field JD: R-34 CulUngs 
"··············. 

Lab 10: ·. 0409037-2DUP 

CAS NO Analyte 

14596-10·2 Am·241 

Comments: 

Dupllcalu QuallfiersiFlags: 

U- Result Is less than thu sample speclfic: MDC. 

Sample Matrix: SOIL 

Prep SOP: PAl 778 Rev 9 

Date Collected: 01-Sep-04 

Dale Prepared: 07-Sep-04 

Dale Analyzed: 12-Sep-04 

Sample 
Result+/- 2sTPU 

0.008 +/- 0.014 

Y1 -Chemical Yield Is In control at100-110%. Ouanlllatlve yield Is sssumsd. 

Y2- Chemical Yield outside default limits. 

W • DER Is greater than Warning Umll of 1.42 

o- OERis greater than Control Umllof 2.13 

LT- Result Is less than Request MDC, greater than sample spedlic MDC 

M - Requesled MDC not met. 

M3 • The requested MDC was nat met, but the reported 
activity ill greater than the reported MDC. 

L- LCS Recovery below tower control UmiL 

H- LCS Recovery above upper controlllmll 

P • LCS, Matrix Spike Recovery wthln control limits. 

N • Matrix Spike Recovery autslde conlrolllmlls 

Data Package JD: AM0409037-1 

Prep Batch: AS040907-5 

QCBatchiD: AS040907-5-1 

Run 10: AS040907-5C 

Count Time: 300 minutes 

Duplicate 
Result+/- 2sTPU 

0.007 +/- 0.012 

Date Printed: Monday, September 13, 2004 Paragon Analytics 
LIMS Version: 5.060A 

Final Aliquot: 2.01 g 
Prep Basis: Dry Weight 

Moisture{%): NA 

Result Units: pCUg 

File Name: A90372D 

DER Control 
Limit 

0.05 2.13 

Abbreviations: 

Lab 
Qualifiers 

u 

TPU - TotBI Propagated Unc:ertalnty (see PAl SOP 743) 

DER - Duplicate Error Rallo 

BOL- Below DetecUon Umll 

NR • Not Reported 

Page 1 of2 
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Isotopic Americium By Alpha Spectroscopy 
PAI714 Rev 9 

Duplicate Sample Results (DER) 

lab Name: Paragon Analytics 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

ClientProject ID: R-34 

FieldiD: 

Lab .10: AS040907-5LCSD 

CAS NO Analyte 

14596-10.2 Am-241 

Comments: 

Dupllcnto Qunllnots/Fiogs: 

U - Resullls less lhan the sample spetlfic MDC. 

Sample Matrix: SOIL 

Prep SOP: PAl 778 Rev 9 

Date Collected: 07-Sep-04 

Date Prepared: 07-Sep-04 

Dale Analyzed: 12-Sep-04 

Sample 
Result+/- 2sTPU 

2.08 +1- 0.40 

Y1- Chemical Yield Is In conlrol attOD-110%. QuanlllaUve yield Is assumed. 

Y2 - Chemical Yield autslde default limits. 

W • DER Is grealer lhen Warning Umll ol1.42 

D - DER Is greater lhan Contrd Umlt of 2.13 

L T- Result Is less than Request MDC, greater lhan sample specific MDC 

M - Requasted MDC not meL 

M3 • The requested MDC was net mel, but lhe reported 
activity Is grealer than the reported MDC. 

L- LCS Recovery below lawar central Rmll. 

H- LCS Recovery above upper control llmll 

P -LCS, Matrix Spike Recovery within control limits. 

N ·Matrix Spike Recovery outside conlrollimlts 

Data Package ID: AM0409037-1 

Prep Batch: AS040907-5 

QCBatchJD: AS040907-5-1 

Run ID: AS040907-5C 

Count Time: 300 minutes 

Duplicate 
Result+/- 2sTPU 

2.26 +1- 0.42 

Date Printed: Monday, September 13, 2004 Paragon Analytics 
LIMS Version: 5.060A 

Final Aliquot: 2.00 g 
Prep Basis: Dry Weight 

Moisture(%): NA 
Result Units: pCI/g 

File Name: A9075LD 

DER Control 
Limit 

0.32 2.13 

Abbre'JisUons: 

Lab 
Qualifiers 

p 

TPU- Total Propagated Uncertainly (see PAl SOP 743) 

DER - DupRcale Error RaUo 

BDL· Below Delecllon Urnll 

NR- Not Reported 

Page 2 of 2 
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Isotopic Americium By Alpha Spectroscopy 
PAI714 Rev 9 

Lab Name: Paragon Analytlcs 

Work Order Number: 0409037 

Sample Results 

Client Name: Hall Environmental Analysis Laboratory 

CllentProject 10: R-34 

Field ID: • R-34 CutUngs 

Lab ID: 0409037-2 

Sample Matrix: SOIL 

Prep SOP: PAl 778 Rev 9 

Date Collected: 01-Sep-04 

Date Prepared: 07-Sep-04 

Date Analyzed: 12-Sep-04 

Prep Batch: ASD40907-5 

QCBatchiD: ASD40907-5-1 

Run ID: AS040907-5C 

Count Time: 300 minutes 

Report Basts: Dry Weight 

CAS NO Target Nuclide Result+/- 2 s TPU 

14596-10-2 Am-241 0.008 +/- 0.014 

Chemical Yield Summary 

Carrier/Tracer Amount Added Result Units 

Am-243 2.284 1.51 

Comments: 

QuniiHorsiFln!Js: 

U - Result Is less than the sa~Jll)e specific: MOC. 

Y1 -Chemical Yield Is In conlrol ai10D-110%. OuanBtallve Yield Is assumed. 

Y2 - Chemical Yield oUislde delaullllmlis. 

LT- ResulJ Is less Jhan Rel;uesled MDC, grealer than sample specific MDC. 

M3 -The requested MOC was not met. but the reported 
atlillity Is greater !hen the reported MDC. 

M -The requesled MOC was net mel 

Abbreviations: 

TPU- Tela! Propagaled Uncertalnly (see PAl SOP 743) 

MDC- Minimum Deleclable Concentratlon (see PAl SOP 709J 

BDL ·Below Delecllon Umll 

Data Package 10: AM0409037-1 

Date Printed: Monday, September 13, 2004 

pCI/g 

Paragon Analytics 
LIMS Ver.~lon: 5.060A 

Yield 

65.9 

MDC 

0.010 

Final Aliquot: 2.00 g 
Prep Basis: Dry Weight 

Moisture(%): NA 

Result Units: pCI/g 

File Name: A90372 

Lab Qualifier 

u 

Control Flag 
Limits 

30-110% 

Page 1 of 1 



Isotopic Americium By Alpha Spectroscopy 
PAI714 Rev 9 

Lab Name: Paragon Analytics 

Work Order Number: 0409037 

Sample Duplicate Results 

Client Name: Hall Environmental Analysis Laboratory 

CllentProject 10: R-34 

Field 10: R-34 Cuttings 

lab 10: '0409037-2DUP 

Sample Matrix: SOIL 
Prep SOP: PAl 778 Rev 9 

Date Collected: 01-Sep-04 
Date Prepared: 07-Sep-04 

Date Analyzed: 12-Sep-04 

Prep Batch: AS040907-5 
QCBatchiD: AS040907-5-1 

Run 10: AS040907-5C 
Count Time: 300 minutes 

Report Basis: Dry Weight 

CAS NO Target Nuclide Result +/- 2 s TPU 

14596-10-2 Am-241 0.007 +1- 0.012 

Chemical Yield Summary 

Carrier/Tracer Amount Added Result 

Am-243 2.279 1.63 

Comments: 

Quollfiors/Fiogs: 

U - Resullls less than lhe s11111ple specific MDC. 

Y1 -Chemical Yield Is In coolml &1100-110%. Ouantltallve yield Is assumed. 

Y2- Chemical Yield aulslde defaullllmlls. 

LT- Resullls less than Requested MDC, greater than sample specific MOC. 

M- The requesled MDC was nol met. 

M3 -The requested MDC was not met. butlhereparted activity Is greater than the reported MDC. 

W • DER Is greater than Warning Umlt of 1.42 

0- DER Is graater than Control Umll of 2.13 

AbbrevlaUons: 

TPU - Tolal Propagated Uncertainly (see PAl SOP 743) 

MDC- Minimum Delectable Concenlmlion {see PAl SOP 709) 

BDL- Below OetecUon Umll 

Data Package 10: AMD409037-1 

Units 

pCI/g 

Date Printed: Monday, September 13, 2004 Paragon Ana/ytics 
LIMS Version: 5.050A 

Yield 

71.5 

MDC 

0.009 

Final Aliquot: 2.01 g 
Prep Basis: Dry Weight 

Moisture{%): NA 

Result Units: pCI/g 
File Name: A90372D 

Lab Qualifier 

u 

Control Flag 
Limits 

30-110% 

Page 1 of 1 Q 
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Paragon Analytics 
Explosives by HPLC Case Narrative 

Hall Environmental Analysis Laboratory 
R-34 

Order Number- 0409037 

1. This report consists of 1 water sample and 1 soil sample. The samples were received 
cool and intact by Paragon on 09/03/2004. 

2. These samples were extracted and analyzed according to SW~846, 3rd Edition 
procedures. Specifically, the samples were extracted according to Paragon Analytics 
Standard Operating Procedure 665 Revision 5 based on Method 8330. 

3. Extracts from aqueous samples are prepared for analysis by mixing with reagent 
grade water (1 part water to 1 part extract). Our reporting limits for water samples, as 
well as a11 results for water samples are based on the final volume of the 
extract/reagent water mixture (typically 3mL) and not on the original volume of 
extract {typically l.SmL). 

The water and the soil extracts were then analyzed using HPLC with a UV detector 
(254mn) and a C18 column according to Paragon Analytics Standard Operating 
Procedure 404 Revision II based on SW-846 Method 8330. All positive results were 
then confirmed on an ether-linked phenyl phase column. Quantitations were reported 
from the primary column. The results reported are based upon regression equations 
calculated from a six point initial calibration. 

4. Calibration is verified when all compounds are within 15%0 or when the average of 
the %D for all compounds is within 15%. If any individual compounds exceeded 
151Yo, the compound(s) are listed by calibration verification below: 

-Continuing calibration 09/08/04~ 1 CCV - 2,4,6-TNT were out high on the ether­
linked phenyl phase column. 
-Continuing calibration 09/08/04-2CCV- 2,4,6-TNT were out high on the ether­
linked phenyl phase column. 

5. The method blanks associated with this project were below the MDL for all analytes. 

PARAGON ANALYTICS 



6. All laboratory control spike and laboratory control spike duplicate recoveries and 
RPDs were within the acceptance criteria. 

7. Matrix spikes and matrix spike duplicates were not designated for tlus sample 
delivery group. A laboratory control spike and laboratory control spike duplicate 
were performed instead. 

8. All samples were extracted and analyzed within the established holding times. 

9. All surrogate recoveries were witltin acceptance criteria. 

10. Manual integrations are performed when needed to provide consistent and defensible 
data following the guidelines in Paragon Analytics Standard Operating Procedure 939 
Revision 1. 

The data contained in the following report have been reviewed and approved by the 
personnel listed below. In addition, Paragon Analytics certifies that the analyses reported 
herein are hue, complete and correct witltin the limits of the methods employed. 

Bahnfan Pirasteh 
HPLC Analyst 

Reviewer's Initials 

f-1'1- ot.l 
Date 

q.;-<;. OJ../ 
Date 

000002 



Paragon Analytics, Inc. 
Data Qualifier Flags 
Chro11zatography and Mass Spectro1ttet1y 

U orND: 

J: 

B: 

E: 

A: 

X: 

*· 

+: 

This flag indicates thnt the compound was analyzed ior but not detected. 

This flag indicates nn estimated value. This flag is used as follows : (1) when 
estimating a concentration for tentatively identified compounds (TICs) where 
a 1:1 response is assumed; (2) when the mass spectral and retention time data 
indicate the presence of a compound that meets the volatile and semivolntile 
GC/MS identification criteria, and the result is less than the reporting limit 
(RL) but greater than the method detection limit (MDL); (3) when the 
retention time data indicate the presence of a compound that meets the GC 
identification criteria, and the result is less than the RL but greater than the 
MDL; and (4) the reported value is estimated. 

This flag is used when the analyte is dete~:ted in the associated method blank as 
well ns in the sample. It indicates probable blank contamination and warns 
the data user. This flag shall be used for a tentatively identified compound 
(TIC) as well as for a positively identified target compound. 

This flag identifies compounds whose concentration exceeds the upper level of 
the calibration range. 

This flag indicates that a tentatively identified compound is a suspected aldol­
condensation product. 

This flag indicates that the analyte was diluted below an accurate quantitation 
level. 

This flag indicates that a spilte recovery is equal to or outside the control 
criteria used. 

This flag indicates that the relative percent difference (RPD) equals or exceeds 
the control criteria. 

000003 
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Paragon Analytics 

Sample Number(s) Cross-Reference Table 

Paragon OrderNum: 0409037 
Client Name: Hall Environmental Analysis Laboratory 

Client Project Name: R-34 
Client Project Number: 

Client PO Number: 

Client 
Sample 

R-34 Water 
R-34 Cuttings 

Page 1 of 1 

Lab Sample COC Number Matrix Date Time 
Number Collected Collected 

0409037-1 WATER 01-Sep-04 16:00 
0409037-2 SOIL 01-Sep-04 16:00 

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

Paragon Analytics 
LIMS Verslcn: S.OBOA 

Date Printed: Tuesday, September 14, 2004 



HPLC Explosives 
Method SW8330 

Method Blank 

Lab Name: Paragon Analytlcs 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

ClleniProJect ID: R-34 

j·.·· 1alii~::EX040907~3Ms ... ·: I Sample Matrix: WATER 

%Moisture: N/A 

Date Collected: N/A 
Date Extracted: 09/07/2004 

Date Analyzed: 09/08/2004 

CAS NO Target Analyte OF 

2691-41-0 HMX 

121-82-4 

~ 99-35-4 5-T~~~-~OBENZENE 

99-65-0 DINITROBENZENE 

479-45-B TETRYL 

96-95-3 NITROBENZENE 

2,4.6-TRINITROTOLUENE 

1 

1 

1 

1 

1 

1 

1 

Prep Batch: EX040907-3 

QCBatchiD: EX040907-3-1 

Run ID: HP04090B-4 
Cleanup: NONE 

Basis: N/A 

Result Reporting 
Limit 

0.251 0.25 

0.25 0.25 

0.25 0.25 

0.1 0.1 

0.5 0.5 

0.25 0.25 

0.1 o.1 I 

Sample Aliquot: 350 ml 

Final Volume: 3 ml 

Result Units: UG/L 
Clean DF: 1 

File Name: 4H0067BB 

Result EPA 
Qualifier Qualifier 

u 
u 
u 
u 
u 
u --
u I 118-96-7 

'-·---·---
_____ __) ___ 

19406-51-0 4-AMIN0-2,6-DNT 1 0.1 0.1 u 
-· 

35572-78-2 2-AMIN0-4,6-DNT 1 0.1 0.1 u 
--· 

606-20-2 2.6-DINITROTOLUENE 1 0.25 0.25 u --
121-14-2 2.4-DINITROTOLUENE 1 0.1 0.1 u 
88-72-2 2-NITROTOLUENE 1 0.25 0.25 u --

0.251 I 99-99-0 4-NITROTOLUENE 1 0.25 u 
.. 

·--~·-

99-0B-1 3-NITROTOLUENE 1 0.25 0.25 u I 
I -----

Surrogate Recovery 

CAS NO Surrogate Analyte Result Flag Spike Percent Control 
Amount Recovery Limits 

._11_0_0-_2_5-4 __ ~1 ~~~~N~~~~~E_N_z_E_N_E ______ __, __ 1.91_,__ ___ .J_ __ 2_.1_4--"------8~---· _L __ 52- 123 

Data Package ID: HP0409037-1 

Date Printed: Tuesday, Seplember 14, 2004 Paragon Analytics Page 1 of 1 
LIMS Version: 5.D60A 

ooooos 



HPLC Explosives 
Method SW8330 

Sample Results 

Lab Name: Paragon Analytlcs 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

Clien!Project ID: R-34 

Field 10: · R-34 Water 

Lab 10: . 0409037-1 

CAS NO 

2691-41-0 

121-82-4 

99-35-4 

99-65-0 

479-45-8 

98·95-3 

118-96-7 

19406-51-0 

35572-78-2 

606-20-2 

121-14-2 

88-72-2 

99-99-0 

99-0B-1 

Sample Matrix: WATER 

% Moisture: N/A 
Date Collected: 01-Sep-04 
Date Extracted: 07-Sep-04 

Date Jl..nal}.tzed: 08-Sep-04 

Prep Method: METHOD 

Target Analyte Dilution 
Factor 

HMX 

RDX 

1,3,5-TRINITROBENZENE 

1,3-DINITROBENZENE 

TETRYL 

NITROBENZENE 

2,4,6-TRINITROTOLUENE 

4-AMIN0-2,6-DNT 

2-AMINQ..ci,B-DNT 

2,6-DINITROTOLUENE 

2,4-DINITROTOLUENE 

2-NITROTOLUENE 

4-NITROTOLUENE 

I 3-NITROTOLUENE 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Prep Batch: EX040907-3 

QCBatchiD: EX040907-3-1 
Run ID: HP04090B-4 

Cleanup: NONE 

Basis: As Received 

Result Reporting 
Limit 

0.25 0.25 

0.25 0.25 

0.25 0.25 

0.1 0.1 

0.5 0.5 

0.25 0.25 

0.1 0.1 

0.1 0.1 

0.1 0.1 

0.25 0.25 

0.1 0.1 

0.25 0.25 

0.25 0.25 

0.25 0.25 

Surrogate Recovery 

CAS NO Surrogate Analyte 

1100-25-4 1 ,4-DINITROBENZENE 

Data Package ID: HP0409037-1 

Date Printed: Friday, September 10, 2004 

Result 

I 1.97 

Paragon Analytics 
LIMS Version: 5.059A 

Flag Spike 
Amount 

2.14 

Sample Aliquot: 

Final Volume: 

350m! 

3ml 

Result Units: UG/L 
Clean DF: 1 

File Nome: tlH0067B6 

Result EPA 
Qualifier Qualifier 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

Percent Control 
Recovery Limits 

92 52-123 

Page 1 of 1 
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HPLC Explosives 
Method SW8330 

Method Blank 

Lab Name: Paragon Analytlcs 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

CllentProjectiD: R-34 

Sample Matrix: SOIL 

% Moisture: N/A 
Date Collected: N/A 
Date Extracted: 09/07/2004 

Date Analyzed: 09/08/2004 

CAS NO Target Analyte DF 

12691-41-0 HMX I 
121-82-4 RDX 

99-35-4 1,3,5-TRINITROBENZENE 
----
99-65-0 1,3-DINITROBENZENE 

479-45-8 TETRYL 

98-95-3 NITROBENZENE 

1118-96-7 I 2,4,6-TRINITROTOLUENE 

i 19406-51-0 4-AMIN0-2,6-DNT 

135572-78-2 2-AMIN0-4,6-0NT 

606-20-2 2,6-DINITROTOLUENE 

121-14-2 2,4-DINITROTOLUENE 

88-72-2 2-NITROTOLUENE 
·--
99-99-0 4-NITROTOLUENE 

99-08-1 I 3-NITRDTOLUENE I -

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Prep Batch: EX040907-11 

QCBatchiD: EX040907-11-1 
Run ID: HP040908-4 

Cleanup: NONE 

Basis: N/A 

Result Reporting 
Limit 

0.25 0.25 

0.25 0.25 

0.25 0.25 

0.25 0.25 

0.251 0.25 

0.251 0.25 

0.25 0.25 

0.25 0.25 

0.25 0.25 

0.25 0.25 

0.25 0.25 

0.25 0.25 

0.25 0.25 

0.25 0.25 

Surrogate Recovery 

CAS NO Surrogate Analyte Result Flag Spike 
Amount 

Sample Aliquot: 2 g 
Final Volume: 20 ml 
Result Units: mg/kg 

Clean OF: 1 

File Name: 4H006791 

Result EPA 
Qualifier Qualifier 

u 
u 
u 
u 
u 
u 
u 
u --
u 
u 
u - u --u 
u 

Percent Control 
Recovery Limits 

1100-25-~ ___ I_ 1,4-_D_IN_tr_R_o_e_eNZ_E_N_e _______ _,.___2_.3_3--'----...l'------~~5--'---9-3 _ _.L_4_9_-_14_7_, 

Data Package ID: HP0409037-2 

Date Printed: Tuesday, September 14, 2004 Paragon Analytics 
llt.IS Vt!Bion: 5.060A 

Page 1 or 1 
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HPLC Explosives 
Method SW8330 

Sample Results 

Lab Name: Paragon Analytlcs 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

CllentProject ID: R-34 

Sample Matrix: SOIL 
·- ... ······-····- ,., .•. , .... , .. -. 

FilM Jo:-;c R-34 Cultlngs 
o/o Moisture: 9.1 ' l.~b)pf~'li4o9o37-2 , ·--

Date Collected: 01-Sep-04 
Date Extracted: 07-Sep-04 

Date Analyzed: 08-Sep-04 

Prep Method: METHOD 

CAS NO Target Analyte Dilution 
Factor 

2691-41-0 HMX 

121-82-4 RDX 

99-35-4 1,3,5-TRINITROBENZENE 

99-65-0 1,3-DINITROBENZENE 

479-45-8 TETRYL 

98-95·3 NITROBENZENE 

118-96-7 I 2,4,6-TRINITROTOLUENE 

19406-51-0 I 4-AMIN0-2,6-DNT I 
35572-78-2 2-AMIN0-4,6-DNT 

606-20-2 2,6-DINITROTOLUENE 

121-14-2 2,4-DINITROTOLUENE 

88-72-2 2-NITROTOLUENE 

99-99-0 4-NITROTOLUENE 
---

99-08-1 3-NITROTOLUENE 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Prep Batch: EX040907-11 

QCBatchiD: EX040907-11-1 

Run ID: HP040908-4 
Cleanup: NONE 

Basis: Dry Weight 

Result Reporting 
Limit 

o.25 1 0.25 

0.25 0.25 

0.25 0.25 

0.25 0.25 

0.25 0.25 

0.25 0.25 

0.25 0.25 
~ 

0.25 0.25 

0.25 0.25 

0.25 0.25 

0.25 0.25 

0.25 0.25 

0.25 0.25 

0.25 0.25 

Surrogate Recovery 

CAS NO Surrogate Analyte 

1 00·25-4 _ _I ~-:~~~~~~OBENZENE 

Data Package ID: HP0409037-2 

Date Printed: Tuesday, September 14, 2004 

Result 

I 2.37 I 

Paragon Analytics 
LIMS Version: 5.060A 

Flag Spike 
Amount 

I 2.49 I 

-

Sample Aliquot: 

Final Volume: 

2.01 g 

20ml 

Result Units: mg/kg 
Clean DF: 1 

File Name: 4H006787 

Result EPA 
Qualifier Qualifier 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u I 
u 
u 
u 

Percent Control 
Recovery Limits 

95 49-147 

Page 1 of 1 
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HPLC Explosives 
Method SW8330 

Laboratory Control Sample and Laboratory Control Sample Duplicate 
Lab Name: Paragon Analytics 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

CflentProject ID: R-34 

I , Lab:ID: EX0409Dl-3LCS_. 
Sample Matrix: WATER Prep Batch: EX040907-3 

QCBatchiD: EX040907-3-1 
Run 10: HP040908-4 

Cleanup: NONE 
B<J:ols:N/A 

Sample Aliquot: 350 ml 
% Moisture: N/A 

Date Collected: N/A 
Final Volume: 3 ml 

Date Extracted: 09/07/2004 
Date .d.nai}'Zed: 09/08/2004 

Result Units: UG/L 

Clean OF: 1 

CAS NO Target Analyte Spike LCS Reporting Result LCS % 
Added Result Limit Qualifier Rec. 

Control 
Limits 

1
_2_5_9_1-4_1-_o_tH_M_x ________________ -+t-4_._29 __ 

1 
___ 4_.a_7_t----o_.2_5_j------tl--1_o_9_

1
r-5_5_-_1_2_5"_Ya-t 

121-82-4 RDX 4.29 4.4 0.25 _ 103 47-122% 
99-35-4 ,1,3,5-TRINITROBENZENE·--·--- 4.29 3.97 0.25 -----t---9-3-I-5-1---1-1-6°-Ya--1 
l------~-----------------r----r-----1--------r-------r----~------t 99-65-0 1,3-0INITROBENZENE 4.29 4.41 0.1 103 55-113% 

479-45-8 TETRYL 4.29 3.07 0.5 72 19- 120% 
l-------+------------------~---~----~----------~----4··-----~~------~ 
~9_8_-9_5 __ -3 __ ~_N_IT_RO_B_E_N_Z_Er_~E __________ ~ __ 4._2_9_+----4_.1_

1 
____ o_.2_5 __ r------+---96 ___ 

1
51-103% I 

118-96-7 2,4,6-TRINITROTOLUENE 4.29 4.41 0.1 103 51 -113% I 
I-1-9-4-05---51---0-+4--A_M_I_N_0-_2-,B--D-NT-------·------:,r--4-.2-9--l---4-.9-5-;----o-.-1-+-----~r--1-1-5-,J--5-4---1-3-3"-Ya--l 

1
_3_5_5_72_-7_B_-2_+-12_-A_M_I_N_0-4_,s_-D_NT ______________ ·---t---4_.2_9_+--4_.B_a_

1 
______ o._1--t------I---10_B __ ~-56_-_1_2_2_%--; 

606-20-2 2,6-DINITROTOLUENE 4.29 4.55 0.25 106 47- 123% 
121-14-2 2,4-DINITROTOLUENE 4.29 4.51 0.1 105 56- 113% r------+-----------------·---r-----+--------t--------r-------+-----+ 88-72-2 2-NITROTOLUENE 4.29 4.39 0.25 102 54 - 115% 

99-99-0 4-NITROTOLUENE 4.29 4.39 0.25 102 53- 109% ,___.... --·----·-· ......... ---l----------l----l------t--------+----
99-0B-1 3-NITROTOLUENE 4.29 4.4 0.25 103 57- 116% -·-----'---------.---.·--·-.-'-· -·----·---'-----'-------'-------L----......L------•------' 

Data Package 10: HP0409037-1 

Date Printed: Tuesday, September 14, 2004 Paragon Ana/ytics Page 1 of 2 
UMS Version: 5.060A 
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HPLC Explosives 
Method SW8330 

Laboratory Control Sample and Laboratory Control Sample Duplicate 
Lab Name: Paragon Analytlcs 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

CllentProject ID: R-34 

j L..;.:....··-._L.:..;.a_~·_ro...:.r.;_/ EX.:....·· ·.;_·o_.~...:.·~-.:....~."'""~?_.~-_;;~.~-?.:.....s_.;_;;;.;___·-~' sa~~~o~~~::~ ~~ TER 

CAS NO 

Date Collected: N/A 
Date Extracted: 09/07/2004 
Date Analyzed: 09/08/2004 

Target Analyte Spike LCSD 
Added Result 

Prep Batch: EX040907-3 
QCBatchiD: EX040907-3-1 

Run 10: HP040908-4 
Cleanup: NONE 

Basis: N/A 

Reporting LCSD % 
Limit Rec. 

Sample Aliquot: 350ml 
Final Volume: 3 ml 
Result Units: UG/L 

Clean DF: 1 

Result 
Qualifier 

RPD RPD 
Limits 

2691-41-0 I HMX I 4.29 4.67 0.25 109 0 I 30 
121-82-4 RDX ---· '"f"'4.29- 4.55 0.25 106 c----3- I 30 

:9=9=-3=5=-4====~~--1-,_3-,_5----T~R-I_N~IT~R~O-~B-E_-N~~=-N--~----------=~~-: __ -_-_- 1_--==4_.-2=9_-_·--t----------_3_._74-I-----0_~2_S_-:===---8--7----:======------·I--···-=--~~=~~~~~--3_0 __ 
99-65-0 1 ,3-DINITROBENZENE 4.29 4.26 0.1 I 99 4 30 1-----+--------·-·-·---------·l----l----ll-----l-------l-----l---------l-----l 

5 30 479-45-8 TETRYL 4.29 2.91 0.5 I 68 
98-95-3 NITROBENZENE -· ---T4.zg-l-a8s-I----0-.2-5-+---9-0-+------ ----B--~:---3-0--l 
118-96-7 2,4,6-TRINITROTOLUENE -------- i 4.29 ~·----0-.1-t----97---t------ --- --6·--- I 30 

1--1_9_4_06_-_51_-_o-+_4-A_M_IN_o_-2_,6_-D_N_T ________ .. _ _1___4_.2_9_+-----4-.74 0.1 111 -·-· -~ -·---1--3~-
I-:-:-:-~:-~-~:---2-+~-:~-:--~-::-~-:-~-:-0N_L:-E-N_E __ ------ -+----::-:-:-+1,--:-:~-4-I----O-~~-:--i~r---

1~-:--l-----l-- ---~------!--:-:---; 
I-1-2-1--1-4--2--+-2.-4--D-IN-IT_R_O_T_O __ LU_E_N_E------······. . -~- 4.29 _~----4-.2-7-1-----0-.1-+--1-00--+----- ---- .. S. --- 30 

:8=8---7~2--_2~---_-_:-2_--N~IT~R~O~T_O-_L-U=EN==E=====-- -- _ - ---~--------4=.2=9===:~ ====4=.1=8=:======0=._2-5=~:=====9=7==:======= -~~~-----~~~_] 30 
t--9_9_-9_9_-o __ 

1
_4-_N_IT_R_or_o_L_u_e_N_e_________ ·--~ _ 4.29 4.23 o.25 99 _____ .. 4 j_ __ _:~ 

~~~~~-~--------~·~-'T_R~:-~~-~~'=---------- .. L -~~~-9 _ _.__ __ 4_._25--1 0.25 99 -----~- _j 30 

CAS NO Target Analyte 

! 100-25-4 11.4-DINITROBENZENE 
I ·-·-

Data Package ID: HP0409037-1 

Date Printed: Tuesday, September 14, 2004 

Surrogate Recovery LCS/LCSD 

·-'-

Spike LCS% 
Added Rec. 

2.14 I 88 I 

Paragon Analytics 
LIMS Version: 5.060A 

LCS LCSD% 
Flag Rec. 

I 86 

LCSD Control 
Flag Limits 

I 52- 123 I 

····-----· ... -· _j 

Page 2of 2 
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HPLC Explosives 
Method SW8330 

laboratory Control Sample and laboratory Control Sample Duplicate 

Lab Name: Paragon Analytlcs 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

CllentProjectiD: R-34 

!~...,;·_• .:....-L.:....a-.;.:.~---,o_:..;.; _..;.E~""'"o-'_4""'"_o_9o-"7-' •• -'-11'-L-c_s__;.._· .o.~J Sa~::o~;:::~ ~~L 
Dale Collected: N/A 

Date Extracted: 09/07/2004 

Date Analyzed: 09/08/2004 

CAS NO Target Analyte Spike 

Prep Batch: EX040907-11 

QCBalchiD: EX040907-11-1 

Run ID: HP040908-4 

Cleanup: NONE 

Basis: N/A 

LCS Reporting Result 

Sample Aliquot: 2 g 

Final Volume: 20 ml 

Result Units: mg/kg 

Clean OF: 1 

LCS% Control 
Added Result Limit Qualifier Rec. Limits 

2691-41-0 HMX 5 I 4.88 0.25 98 84-124% 

121-82-4 RDX 5 ---, 4.77 0.25 95 182-116% 
. ··-

I 99-35-4 1 ,3,5-TRINITROBENZENE 5 4.39 0.25 88 81 -127% 
·----

99-65-0 1,3-DINITROBENZENE I 5 4.63 0.25 93 79. 124% 
--- -·--- ·--- --

479-45-8 TETRYL 5 3.57 0.25 71 36-158% 

98-95-3 NITROBENZENE 5 
--( 

4.5 0.25 77-127% 

-·-+---
90 

118-96-7 12,4,6-TRINITROTOLUENE 5 4.6 0.25 92 61 -136% 
! -·-·-· 
I 19406-51-0 4-AMIN0-2,6-DNT 5 

·---!---· 
5.19 0.25 104 79 ·129% 

35572-78-2 2-AMIN0-4,6-DNT 5 ____ _j 4.75 0.25 95 78-124% 

606-20-2 2,6-DINITROTOLUENE 
5 ·-1-----· 4.82 

0.25 96 81 -117% 

121-14-2 2,4-DINITROTOLUENE ~---· -1-- 4.82 
0.25 I 96 75-129% 

- -
88-72-2 2-NITROTOLUENE 5 ' 4.67 0.25 93 78-123% 

- ·i~--·-·---
99-99-0 4-NJTROTOLUENJ; 5 ______ L __ 4.64 o.25 93 72-126% 

99-08·1 3-NITROTOLUENE 1~---~------J ----~ __ 0.25 
92 81 -125% 

Data Package ID: HP0409037-2 

Date Printed: Tuesday, September 14, 2004 Paragon Analytics Page 1 of2 
LIMS Version: 5.060A 
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HPLC Explosives 
Method SW8330 

Laboratory Control Sample and Laboratory Control Sample Duplicate 
Lab Name: Paragon Analytlcs 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

CllentProject JD: R-34 

I
. Lab io:'EX040907-11LCS ·.·~_-.. 1 Sample Matrix: SOIL Prep Batch: EX040907 -11 

QCBatchiD: EX040907-11-1 
Run ID: HP04090B-4 

Cleanup: NONE 

Sample Aliquot: 2 g 
· · ·· ·· · . ·•· • ·.. . % Moisture: NIA ~~~~~~~----~~ Final Volume: 20 ml 

Date Collected: NIA Result Units: mg/kg 
Clean DF: 1 

Date Extracted: 09/07/2004 
Date .A.nal}tzed: 09/08/2004 Basls: N/A 

CAS NO Target Analyte Spike LCSD Reporting LCSD% Result RPD 
Added Result Limit Rec. Qualifier 

2691-41-0 I H~~-- ...... 
5 4.87 0.25 97 0 

121-82-4 I RDX 5 4.76 0.25 95 0 
------·-········ ····-· 

99-35-4 f t,J,s:TRtNiTROBENZENE 5 4.28 0.25 86 2 --- ----·-···--·--· --99-65-0 1,3-0INITROBENZENE 5 4.67 0.25 93 1 
479-45-8 TETRYL 5 3.65 0.25 73 2 

I -~------~-· 

98-95-3 NITROBENZENE 5 4.52 

~ 
90 0 

. -------·· ....• ---· 

I 118-96-7 2,4,6-TRINITROTOLUENE 5 4.57 5 91 1 
19406-51-0 l 4-AMIN0-2,6-DNT 5 5.02 0.25 I 100 3 I 

---· --35572-7B-2--T2~AMINO::.j~:DNT 5 4.59 0.25 92 3 
606-20-2 ·-lia~olNiTROTOLUENE 5 4.61 0.25 92 4 

l2:4:."rnNrrFio:roL.ueNE 
-----------121-14-2 5 4.65 0.25 93 4 - ------- ---··---- -------- . ------88-72-2 l 2-NITROTOLUENE 5 4.65 0.25 93 0 ;.. ~--··--~---- -- •... --99-99-0 14-NITROTOLUENE 5 4.69 0.25 94 1 ·-·-·· ••·••·•·· ······~·w••·--- --------99-0B-1 i 3·NITROTOLUENE 5 4.77 0.25 95 4 ___ 1. 

.. ----- ·-··- -----
···----- -~----

Surrogate Recovery LCS/LCSD 

CAS NO Target Analyte Spike LCS% LCS LCSD% LCSD Control 
Added Rec. Flag Rec. Flag Limits 

1100-25-4 1,4-DINITROBENZENE I 2.5 I 92 I 94 i I 49- 147 --··- -----
~-~-- ~ 

j_ _______ 

Data Package ID: HP0409037-2 

Dale Printed: Tuesday, September 14, 2004 Paragon Analytics Page 2 of2 
LIMS Version: 5.06DA 

RPD 
Limits 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

I 

000012 



Percent Moisture 
Method SOP642 

Lab Name: Paragon Analytics 

Date Extracted: 09/04/2004 
Date Analyzed: 09/04/2004 

Analyst: Crystal Halverson 

RuniD Prep QC 
Batch ID Batch ID 

ex040903-11a ex040903-11 I ex040903-11-1 

ex040903-11a exD40903·11 J ex040903-11-1 

ex040903-11a ex040903-11 ex040903-11·1 

QCTwes 

CAR Carrier reference sample 
-· 

LCS Laboratory Control Sample 

MB Method Blank 

MSD Laboratory Matrix Spike Duplicate 

SMP Reid Sample ...... 

Comments: 

DUP = Sample Duplicate 

Wet Wt = Sample Wet Wt- Dish Wt 

Dry Wt = Sample Dry Wt + Dish Wt 

Dry Wt- Dish Wt = Sample Dry Wt- Dish Wt 

Lab ID 

0409037-2 

0409037·2 

ex040903-11 

DUP 

LCSD 

MS 

REP 

SYS 

All weight values shown above are expressed In grams. 

Page 1 of 1 

QC Dish Wet Dry 
Type Wt Wt Wt 

DUP 1.265 16.3 16.20 

SMP 1.27 13.18 13.25 

MB 1.274 1.274 1.273 

Laboralory Duplicate 

Laboralory Control Sample Duplicate 

Laboratory Matrix Spike 

sample replicate 

Sample Yield Spike 

Paragon Analytics 
LIMS Version: 5.060A 

DryWt-
DishWt 

Validated By: ckh 

Validation Date: 09/1412004 

Validation Time: 2:26:12 PM 

Percent Percent 
Moisture Solids 

RPD 

14.941 8.3 91.7 9 

11.98 9.1 90.9 

0.00 100.0 0.0 

Date Printed: Tuesday, September 14, 2004 

00(]013 



Paragon Analytics 
Radiochemistry Case Narrative 

Gamma Spectroscopy 

Hall Environmental Analysis Laboratory 
R-34 

Paragon Work Order0409037 

1. This report consists of analysis results for one soil sample received by Paragon Analytics on 
9/3/04. The analysis results for tllis sample are reported on a 'dry weight' basis in units of 
pCi/gram. 

2. This sample was prepared according to Paragon Analytics procedure PA SOP739R8. 

3. The sample was analyzed for the presence of gamma emitting radionuclides according to 
Paragon Analytics procedure PA SOP713R8. The analyses were completed on 9/13/04. 

4. Duplicate analysis results above the DER warning limit of 1.42 have been flagged as "W" for 
Warn. For gamma spectroscopic analysis, SOP 715R13 states that 75% of the nuclides must 
be within the 2-sigma control limit to meet DER requirements. Elevated DER values may be 
attributable to sample inhomogeneity. 

5. Activity concentrations above the calculated MDC are reported in some instances where 
minimum nuclide identification criteria are not met. Such tentative identifications result 
when the software attempts to calculate net activity concentrations for analytes where either 
one or both of the following criteria are not satisfied: the 'diagnostic' peak for a nuclide must 
be identified above the critical level, or the minimum library peak abundance must be 
attained. Nuclides not meeting these requirements have been flagged with a "IT' qualifier. 

6. Paragon Analytics has found there to be a significant low bias to Pb-214 and Bi-214 results 
when using a mixed nuclide gamma source for efficiency calibrations. The magnitude of this 
bias has been determined to be approximately 32% for Bi-214, and 23% for Pb-214. 
Therefore, any reported results for Pb-214 and Bi-214 are flagged with a "J" qualifier, 
indicating the activity values to be an estimated value. Results are reported without further 
qualification. 

7. There are cases where the sample density is less than the associated calibration standard 
density. Cases that exceed the limit of+/- 15% of the density of the calibration standard are 
flagged with a 'G', denoting a significant density difference between the sample and 
calibration standard. Consequently, the results may be biased high for the flagged results in 
this workorder. If requested, Paragon Analytics will perform a transmission spike in order to 
estimate a magnitude of this bias. The results are reported without further qualification. 

8. Paragon Analytics follows the convention outlined in ANSIN42.23 for reporting significant 
digits in the TPU and MDC results. ANSI N42.23 states that the TPU result should be 
rounded to two significant digits and that the MDC result should be rounded to the same 
decimal place as the TPU result. In practice, this could result in an MDC result with a 

PARAGON ANAlYTICS 000001 



reported value of 0 for samples with significant activity, including the batch laboratory 
control sample. 

9. As an additional quality assurance measure, a duplicate analysis of the laboratory control 
sample (LCS) was performed per client request. All LCS standards for gamma spectroscopic 
analysis are obtained through an independent supplier. Thus, an actual prepared LCS 
duplicate was not available and a duplicate count of the LCS was performed. 

10. There are cases where the magnitude of negative activity is greater than the 2-sigma TPU. 
Under typical conditions, where background data is normally distributed and analyzed by 
paired observations, this event is likely to occur at least 2.5% of the time. Review of the data 
does not indicate a problem with the instrument or reporting systems and results are reported 
without further qualification. 

11. No problems were encountered with either the client sample or the associated quality control 
samples. All quality control criteria were met. 

The data contained in the following report have been reviewed and approved by the personnel listed 
below. In addition, Paragon Analytics certifies that the analyses reported herein are true, complete 
and correct ~i "ts of the methods employed. 

Date 

Radiochemistry Final Data Review Date 

000002 



Gamma Spectroscopy Results 
PAI713 Rev 8 

Sample Results 

Lab Name: Paragon Analytics 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

CllentProject 10: R-34 

Field 10: R-34 Cu!Ungs 

Lab ID: 0409037-2 

Library: FANP 

CAS NO 

14331-83-0 

14391-76-5 

14682-66-7 

14596-10-2 

13966-02-4 

14913-49-6 

14733-03-0 

13982-30-4 

14762-78-8 

14093-03-9 

13981-50-5 

13981-38-9 

10198-40-0 

14392-02-0 

13967-70-9 

Comments: 

OuniiHors/Fiags: 

Sample Matrix: SOIL 
Prep SOP: PAl 739 Rev 8 

Date Collected: 01-Sep-04 

Date Prepared: 08-Sep-04 

Date Analyzed: 09-Sep-04 

Prep Batch: GS040908-4 
QCBatchlD: GS04090B-4-1 

Run 10: GS040908-4X 

Count Time: 120 minutes 

Report Basis: Dry Weight 

Target Nuclide Result +/- 2 s TPU MDC 

Ac-228 0.68 +/- 0.20 0.37 

Ag-110m 0 +/- 0.044 0.079 

Al-26 0.012 +/- 0.049 0.090 

Am-241 0.03 +/- 0.28 0.48 

Be-7 0.07 +/- 0.33 0.58 

Bl-212 0.56 +/- 0.67 1.09 

Bi-214 0.53 +/- 0.16 0.21 

Ce-139 -0.012 +/- 0.027 0.049 

Ce-144 -0.01 +/- 0.1 B 0.31 

Co-56 -0.03 +/- 0.12 0.22 

Co-57 0.001 +/- 0.024 0.042 

Co-58 -0.016 +/- 0.046 0.086 

Co-60 0.023 +/- 0.056 0.097 

Cr-51 0.03 +/- 0.35 0.60 

Cs-134 -0.014 +/- 0.048 0.086 

Final Aliquot: 84.8 g 
Prep Basis: Dry Weight 

Moisture(%): NA 

Result Units: pCI/g 

File Name: 041560002A 

Lab Qualifier 

G 

U,G 

U,G 

U,G 

U,G 

U,G 

G,J 

U,G 

U.G 

U,G 

U,G 

U,G 

U,G 

U,G 

U,G 

U -Result is less than the sample specific MDC or less lhan the associated TPU SO- Spectralt;Uallty prevents accurate quanUtaUon. 

Y1- Chemical Yield Is In conltOI at100-110%. Quanlllative Yield Is assumed. 

Y2 ·Chemical Yield outside defaullllmlls. 

LT • Resullls less than Requested MDC, greater than sample specific MDC. 

M3 ·The requested MDC was not mat, but the reported 
activity Is greater than the reported MDC. 

M ·The requested MDC was not met. 

Abbravlallons: 

TPU ·Total Propagated Uncertainly (see PAl SOP 743) 

MDC· Minimum Detectable Concentration (sea PAl SOP 709) 

BDL- Below Delectlcn Umll 

Data Package ID: GSS0409037-1 

Date Printed: Tuesday, September 21, 2004 

Sl- Nuclide ldenliflcallon end/orquanutauon Is tentative. 

Tl· Nuclide fdenllfiCation Is tentative. 

R ·Nuclide has exceeded B haiOives. 

G ·Sample density dlllers by more than 15~~ of LCS density. 

Paragon Analytics 
LIMS Version: 5.064A 

Page 1 of3 
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Gamma Spectroscopy Results 
PAI713 Rev 8 

Sample Results 

Lab Name: Paragon Analytics 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

ClientProject ID: R-34 

Field ID: , R-34 Cuttings 

Lab ID: 0409037-2 

Library: FANP 

CAS NO 

10045-97-3 

14683-23-9 

15585-10-1 

14391-16-3 

14596-12-4 

10043-66-0 

13966-00-2 

13966-31-9 

13966-32-0 

14681-63-1 

13967-76-5 

15100-28-4 

15092-94·1 

15067-28-4 

13967-48-1 

Comments: 

Qualifiers/Flags: 

Sample Matrix: SOIL 
Prep SOP: PAl 739 Rev B 

Date Collected: 01-SeP-04 
Date Prepared: 08-Sep-04 
Date Analyzed: 09-Sep-04 

Prep Batch: GS040908-4 
QCBatchiD: GS040908-4-1 

Run ID: GS040908-4X 
Count Time: 120 minutes 

Report Basis: Dry Weight 

Target Nuclide Result +/- 2 s TPU MDC 

Cs-137 -0.040 +/- 0.045 0.087 

Eu-152 0.02 +/- 0.26 0.47 

Eu-154 -0.25 +/- 0.29 0.57 

Eu-155 -0.02 +1- 0.10 0.18 

Fe-59 0.04 +/- 0.1 0 0.18 

1-131 -0.010 +/- 0.082 0.145 

K-40 19.3 +{- 2.9 1.2 

Mn-54 -0.036 +/- 0.047 0.090 

Na-22 -0.018 +/- 0.055 0.104 

Nb-94 0.029 +{- 0.052 0.087 

Nb-95 -0.028 +/- 0.052 0.097 

Pa-234m 5.1 +/- 9.2 15.5 

Pb-212 0.79 +/- 0.14 0.11 

Pb-214 0.62 +/- 0.13 0.18 

Ru-106 -0.08 +/- 0.41 0.74 

Final Aliquot: 84.8 g 
Prep Basis: Dry Weight 

Moisture(%): NA 
Result Units: pCIIg 

File Name: 041560D02A 

Lab Qualifier 

U,G 

U,G 

U,G 

U,G 

U,G 

U,G 

G 

U,G 

U,G 

U,G 

U,G 

U,G 

G 

G,J 

U,G 

U ·Result Is less lhan the sample specific MOC orlesslhan the essoclaled TPU 

Y1 -Chemical Yield Is In conlrol at100·110%. QuanUiallve Yield Is assumed. 

SO- Spectral quallly prevents accurale quanlllaUon. 

Y2 ·Chemical Yield oulslde defaullllmlls. 

LT ·Result Is less lhen Requesled MDC, greater then sample specific MDC. 

M3 ·The requested MDC was nol me~ but the reported 
ecUvlly Is greater than the reparled MDC. 

M ·The requesled MDC WiiS not met. 

Abbreviations: 

TPU ·Total Propagated Uncertainly (see PAl SOP 743) 

MDC· Minimum Deledable Concenlrallon (see PAl SOP 709) 

BOL • Below DelecUon Urril 

Data Package ID: GS$0409037-1 

Date Printed: Tuesday, September 21, 2004 

51 • Jllucllde Identification and/or quantllaUon Is lenlatlve. 

Tl - Nuclide Identification Is lenlaUve. 

R • Nuclide has I!JICeeded 8 halflives. 

G • Sample density differs by more than 15% of LCS densHy. 

Paragon Analytics 
LIMS Version: 5.064A 



Gamma Spectroscopy Results 
. PAI713 Rev 8 

Sample Results 

Lab Name: Paragon Analytlcs 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

ClientProject ID: R-34 

Field iD: R-34 CuiUngs 

Lab ID: ·.0409037-2 

Library: FANP 

CASNO 

14683-10-4 

14234-35-6 

13967-63-0 

15623-47-9 

15065-10-8 

14913-50-9 

15117-96-1 

13982-39-3 

Comments: 

Quallfierslflags: 

Sample Matrix: SOIL 
Prep SOP: PAl 739 Rev 8 

Date Collected: 01-Sep-04 

Date Prepared: 08-Sep-04 

Date Analyzed: 09-Sep-04 

Prep Batch: GS040908-4 
QCBatchiD: GS04090B+1 

Run ID: GS040908-4X 

Count Time: 120 minutes 

Report Basis: Dry Weight 

Target Nuclide Result +/- 2 s TPU MDC 

Sb-124 0.015 +/- 0.052 0.089 

Sb-125 -0.05 +/- 0.12 0.21 

Sc-46 0.032 +/- 0.049 0.082 

Th-227 0.02 +/- 0.20 0.34 

Th-234 0.84 +/- 0.91 1.47 

Tl-208 0.240 +/- 0.077 0.096 

U-235 0.15 +/- 0.20 0.33 

Zn-65 -0.20 +/- 0.14 0.27 

Final Aliquot: 84.8 g 
Prep Basis: Dry Weight 

Moisture(%): NA 

Result Units: pCI/g 

File Name: 041560002A 

Lab Qualifier 

U,G 

U,G 

U,G 

U,G 

U,G 

G 

U,G 

U,G 

U - Result Is less lhan lhe sample specific MDC or less then the associated TPU SO - Spectral quallly prevents accurate quanlltallcn. 

Y1 - Cllemlcal Yield Is In ~ntrcl al100·110,~. OuantllaUve Yleld Is assumed. 

Y2 • Chamleal Yield outside default llmlts. 

l T- Resullls less lhen Requested MDC, greater lhan sample specific MOC. 

M3 • The requested MDC was not met. but lhe 11!parted 
acUvlly Is greater than the repcrted MDC. 

M ·The requested MDC was nat mel 

AbbrevfaUOil!l: 

TPU- Total Propagated Uncenalnty (see PAl SOP 743) 

MDC- Minimum Deletlebie Ccncenlrallon (see PAl SOP 709) 

BDL- Belew Oelectlon Umlt 

Data Package ID: GSS0409037-1 

Date Printed: Tuesday, September 21, 2004 

51- Nuclide ldenllficeHcn and/or quanlltallon Is tentallve. 

Tl - Nuclide ldenUilcaUon Is lentalive. 

R - Nuclide has exceeded 8 haiDives. 

G- Sample density differs by more than 15'1o of LCS density. 

Paragon Analytics 
UMS Version: 5.064A 

Page 3 of3 
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Gamma Spectroscopy Results 
PAI713 RevS 

Sample Duplicate Results 

Lab Name: Paragon Analytics 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

CllentProject ID: R-34 

Field 10: .R-34 Cuttings 

Lab ID: 0409037-2DUP 

Library: FANP 

CAS NO 

14331-83-0 

14391-76-5 

14682-66-7 

14596-10-2 

13966-02-4 

14913-49-6 

14733-03-0 

13982-30-4 

14762-78-8 

14093-03-9 

13981-SD-5 

13981·38-9 

10198-40-0 

Comments: 

Quullllen/Fiags: 

Sample Matrix: SOIL 
Prep SOP: PAl 739 Rev 8 

Date Collected: 01-Sep-04 

Date Prepared: 08-Sep-04 

Date Analyzed: 09-Sep-04 

Prep Batch: GS040908-4 

QCBatchiD: GS040908-4-1 

Run 10: GS040908-4X 
Count Ttme: 120 minutes 

Report Basis: Dry Weight 

Target Nuclide Result +/M 2 s TPU MDC 

Ac-228 0.76 +/- 0.20 0.33 

Ag-110m -0.036 +/- 0.048 0.091 

Al-26 ·0.012 +/- 0.053 0.106 

Am-241 0 +/- 0.18 0.31 

Be-7 0.22 +/- 0.38 0.64 

81-212 0.67 +/- 0.72 1.15 

81-214 0.47 +/- 0.16 0.25 

Ce-139 0.015 +/- 0.026 0.043 

Ce-144 -0.06 +/- 0.17 0.31 

Co-56 0.14 +/- 0.13 020 

Co-57 -0.012 +/- 0.022 0.040 

Co-58 -0.008 +/- 0.053 0.096 

Co-60 0.034 +/- 0.056 0.095 

Final Aliquot: 81.7 g 

Prep Basis: Dry Weight 

Moisture(%): NA 

Result Units: pCJ/g 
File Name: 041748D04A 

Lab Qualifier 

G 

U,G 

U,G 

U,G 

U,G 

U,G 

G,J 

U,G 

U,G 

U,G 

U,G 

U,G 

U,G 

U • R""ull Is l""sthon the sample specinc MDC or less than the associated TPU. 

Y1 -Chemical Yield Is In control al100-110%. Ouantltatlve yield Is assumed. 

SQ - Spectral quality prevents accurate quantltallcn. 

Y2 ·Chemical Yield outside delaull limits. 

Sl - Nuclide ldenuncadcn andlcr quanlftallcn Is tentative. 

Tl • Nudlde ldentlr.catlan Is tentative. 

R • Nuclide has exceeded 8 halfllves. LT- Result Is less than Requ,..ted MOC, greater than sample specllic MOC. 

M- The requested MDC was nol meL G- Sample density dilfl!lll by mere than 15% af lCS density. 
M3- The requested MDC was not meL bullherepolled activity Is greater than the reported MDC. 

W • DER Is greater than Wamlng Umll cf 1.42 

D • DER Is greater than Control Umlt cr 2.13 

Abbreviations: 

TPU ·Total Propagated Uncertainty (see PAl SOP 743) 

MDC- Minimum Delectable CcneenlraUcn (see PAl SOP 709) 

BDL- Below Detection Umll 

Data Package ID: GSS0409037-1 

Date Printed: Tuesday, September 21, 2004 Paragon Analytics 
LIMS Version: 5.064A 

Page 1 of 3 
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Gamma Spectroscopy Results 
PAI713 Rev 8 

Sample Duplicate Results 

Lab Name: Paragon Analytics 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

CllenlProject ID: R-34 

Field ID: R-34 CuiUngs 

Lab ID: 0409037-2DUP 

Library: FANP 

CAS NO 

14392-02-0 

13967-70-9 

10045-97-3 

14683-23-9 

15585-10-1 

14391-16-3 

14596-12-4 

10043-66-Q 

13966-00-2 

13966-31-9 

13966-32-Q 

14681-63-1 

13967-76-5 

Comments: 

QuaiiOors/Fiags: 

Sample Matrix: SOIL 
Prep SOP: PAl 739 Rev B 

Date Collected: 01-Sep-04 
Date Prepared: 08-Sep-04 
Dale Analyzed: 09-Sep-04 

Prep Batch: GS040908-4 
QCBatchiD: GS04090B-4-1 

Run iD: GS040908-4X 
Count Time: 120 minutes 

Report Basis: Dry Weight 

Target Nuclide Result +/- 2 s TPU MDC 

Cr-51 0.03 +/- 0.33 0.58 

Cs-134 -0.02 +/- 0.38 0.63 

Cs-137 -0.020 +/- 0.052 0.095 

Eu-152 0.26 +/- 0.27 0.42 

Eu-154 -0.09 +/- 0.27 0.50 

Eu-155 0.02+/-0.10 0.18 

Fe-59 -0.07 +/- 0.13 0.24 

1-131 -0.078 +/- 0.078 0.146 

K-40 20.2 +/- 3.1 1.3 

Mn-54 -0.016 +/- 0.052 0.095 

Na-22 -o.075 +/- 0.066 0.132 

Nb-94 0.018 +/- 0.048 0.082 

Nb-95 -Q.043 +/- 0.059 0.110 

Final Aliquot: 81.7 g 
Prep Basis: Dry Weight 

Moisture(%): NA 

Result Units: pCI/g 
File Name:041748D04A 

Lab Qualifier 

U,G 

U,G 

U,G 

U,G 

U,G 

U,G 

U,G 

U,G 

G 

U,G 

U,G 

U,G 

U,G 

U -Result Ia less lhan the sample specific MDC or less lhan lhe assoclaled TPU. 

Y1 -Chemical Yield Is In canlrcl al10D-110~~- OuanlllBllve yield Is assumed. 

50· Spectral quallly prevents accurate quanU!allon. 

51- Nuclide ldenlincaUon and/or quantHatlon Is tenlallve. 

Y2- Chemical Yield outside default limits. TI • Nudlde Identification Is tenlBUve. 

R - Nuclide has exceeded 8 halnlves. LT- Resullls less lhan Requested MDC, greater than sample specific MDC. 

M • The requested MDC was not mel G ·Sample density differs by mere lhan 15% of LCS denshy. 
M3- The requesled MDC was nol mel. bullhereported activity Is greater than lhe reported MDC. 

W - DER Is greater than Wamlng Umll ol1.42 

D - DER Is greater than Control Umll of 2.13 

Abbreviallons: 

TPU ·Total Propagated Uncertainly (see PAl SOP 743) 

MDC· Minimum DeleclBble Concentration (see PAl SOP 709) 

BDL- Below Delecllcn Unit 

Data Package ID: GSS0409037-1 

Date Printed: Tuesday, September 21, 2004 Paragon Analytics 
LlMS Venllon: 5.064A 
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Gamma Spectroscopy Results 
PAI713 Rev 8 

Sample Duplicate Results 

Lab Name: Paragon Analytics 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

CllentProject 10: R-34 

Field 10: R-34 CutUngs 

Lab io: ' 0409D37-2DUP 

library; FANP 

CAS NO 

15100-28-4 

15092-94-1 

15067-28-4 

13967-48-1 

14683-10-4 

14234-35-6 

13967-63-0 

15623-47-9 

15065·10-8 

14913-50-9 

15117-96-1 

13982-39-3 

Comments: 

CuaiiOers/Fiags: 

Sample Matrix: SOIL 

Prep SOP: PAI.739 Rev 8 

Date Collected: 01-Sep-04 

Date Prepared: 08-Sep-04 

Date Analyzed: 09-Sep-04 

Prep Batch: GS040908-4 

QCBatchiD: GS04090B-4-1 

Run ID: GS04090B-4X 

Count Time: 120 minutes 

Report Basis; Dry Weight 

Target Nuclide Result +/- 2 s TPU MDC 

Pa-234m 3.8 +/- 9.1 15.6 

Pb-212 0.68 +/- 0.13 0.11 

Pb-214 0.47 +/- 0:12 0.17 

Ru-106 -0.41 +/- 0.47 0.89 

Sb-124 0.012 +/- 0.057 0.098 

Sb-125 0.02 +/- 0.11 0.19 

Sc-46 0.032 +/- 0.056 0.094 

Th-227 0.21 +/- 0.21 0.34 

Th-234 0.49 +/- 0.79 1.31 

Tl-208 0.212 +/- 0.074 0.096 

U-235 0.07 +/- 0.17 0.29 

Zn-65 0.20 +/- 0.21 0.34 

Final Aliquot: 81.7 g 

Prep Basis: Dry Weight 

Moisture(%): NA 

Result Units: pCI/g 

File Name:04174BD04A 

Lab Qualifier 

U,G 

G 

G,J 

U,G 

U,G 

U,G 

U,G 

U,G 

U,G 

G 

U,G 

U,W,G 

U • Resuh Is less than the sample specific MDC or less than the assodated TPU. 

Y1 -Chemical Yield Is In conlrol at100-110'1io. Ouanlllallve yield Is assumed. 

sa -Spectral quality prevents eccurate quantltaUon. 

Sf· Nuclide Identification and/or quanlllaUon Is tentative. 

Y2 - Chemical Yield outside delault llmts. 11 • Nudlde Identification Is tenlaUve. 

R • Nudlde has eJt:eeded B halftlves. l T - Result Is less than Requested MOC, greater than sample specific MDC. 

M • The requested MOC was not met. G - Sample density dWiers by more than 15% or LCS density. 

M3 ·The requested MDC was nat mel bulthereported acllvlly Is greater then the reponed MDC. 

W • DER Is greater than Wamlng Umll or 1.42 

D - DER Is greeter than Conlrol Umll of 2.13 

Abbreviations: 

TPU ·Total Propagated Uncerlalnty (see PAl SOP 743) 

MDC- Minimum Detectable ConcentraUon (see PAl SOP 709) 

BOL • Below Defection Umit 

Data Package JD: GSS0409037-1 

Date Printed: Tuesday, September 21, 2004 Paragon Analytics 
LIMS Version: 5.064A 
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Gamma Spectroscopy Results 
PAI713 Rev 8 

Method Blank Results 

Lab Name: ·Paragon Analytics 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

CllentProject ID: R-34 

Lab ID: . GS040908-4MB Sample Matrix: SOIL Final Aliquot: 100 g 
Result Units: pCI/g Prep SOP: PAl 739 Rev 8 

Date Collected: 08-Sep-04 
Date Prepared: OB-Sep-04 
Date Analyzed: 09-Sep-04 

Prep Batch: GS040908-4 
QCBatchiD: GS040908-4·1 

Run ID: GS04090B-4X 
Count Time: 120 minutes 

File Name:041568D07A 

Library: FANP 

CAS NO Target Nuclide Result+/- 2 s TPU 

14331-83-0 Ac-226 

14391-76-5 Ag-110m 

14682-66-7 Al-26 

14596-10-2 Am-241 

13966-02-4 Be-7 

14913-49-6 Bi-212 

14733-03-0 81-214 

13962-30-4 Ce-139 

14762-78-8 Ce-144 

14093-03-9 Co-56 

13981-50-5 Co-57 

13981-38-9 Co-56 

10198-40-0 Co-60 

14392-02-0 Cr-51 

13967-70-9 Cs-134 

Comments: 

Quallflors/Fiogs: 

U - Resullls less than the sample spe~:lfic MDC or less lhan the assodaled TPU 

Y1· Chemical Yield tsln contmt at 100-110%. Quanlltallve Yield Is assumed. 

Y2- Chemical Yield outside defaullllmlls. 

LT • Resullls less than Requested MDC, greater than sample spe!:llic MDC. 

SO· SPB~:traf quality pnevents accurate quanUiatlcn. 

Sl -Nuclide lden11flcatJon and/or quanlltatlon Is tentative. 

Tl - Nucfide ldenUHtallon Is tentallve. 

R • Nudlde has extee~e~ B halntves. 

M ·Requested MDC not mel. 

B- Analyte concenlraUan greater than MDC. 

83 • Analyte tantenlratlon greater than MDC but less than Requested MDC. 

Data Package ID: GSS0409037-1 

Date Printed: Tuesday, September 21, 2004 

0 +/- 0.21 

-0.006 +/- 0.042 

-0.002 +/- 0.057 

0.020 +/- 0.043 

-0.15 +/- 0.31 

-0.43 +/- 0.63 

0.06 +/- 0.11 

0.009 +/- 0.021 

0.02 +/- 0.14 

0 +/- 0.061 

-o.002 +/- 0.017 

-0.022 +/- 0.043 

-0.046 +/- 0.043 

-0.25 +/- 0.27 

-0.028 +/- 0.047 

Paragon Analytics 
UMS Verolcn: 5.064A 

MDC Lab Qualifier 

0.38 u 
0.077 u 
0.113 u 
0.073 u 
0.56 u 
1.23 u 
0.19 U,J 

0.036 u 
0.24 u 

0.152 u 
0.030 u 
0.084 u 
0.099 u 
0.51 u 
0.088 u 

Abbrevfa11ons: 

TPU • Tatal Propagated Uncer1alnly (see PA1 SOP 743) 

MDC- Minimum Delectable Concenlrallon (see PAl SOP 709) 

BDL- Below Detedlon Umll 
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Gamma Spectroscopy Results 
PAI713 Rev 8 

Method Blank Results 

Lab Name: Paragon Analytfcs 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

CllentProject 10: R-34 

Sample Matrix: SOIL 
... 

Lab ID: GS04090B-4MB Final Aliquot: 100 g 
Result Units: pCI/g Prep SOP: PAl 739 Rev 8 

Date Collected: OB-Sep-04 

Date Prepared: 06-Sep-04 

Date Analyzed: 09-5ep-04 

Prep Batch: GS04090B-4 

QCBatchiD: GS040908-4-1 
Run ID: GS040908-4X 

Count Time: 120 minutes 
File Name: 04156BD07A 

Library: FANP 

CAS NO Target Nuclide Result +/" 2 s TPU 

10045-97-3 Cs-137 

14683-23-9 Eu-152 

15585-10-1 Eu-154 

14391-16-3 Eu-155 

14596-12-4 Fe-59 

10043-66-0 1-131 

13968-00-2 K-40 

13966-31-9 Mn-54 

13966-32-0 Na-22 

14681-63-1 Nb-94 

13967-76-5 Nb-95 

15100-28-4 Pa-234m 

15092-94-1 Pb-212 

15067-28-4 Pb-214 

13967-48-1 Ru-106 

Comments: 

Cuallllel'lllflags: 

U - Result Is less than the sample specific MDC or less than the essccialed TPU 

Y1 ·Chemical Yield Is In control at 100-110%. Quantllatlve Yield Is e.ssumed. 

Y2 - Chemical Yield outside de!aullllmlls. 

LT- Resulllsless than Requested MDC, greater than sample specific MDC. 

SO • Spetlral quallly prevents accurate quanlltatlcn. 

Sl· Nuclide ldentlfocallcn and/ar quantllaUon Is tentative. 

n ·Nuclide ldenUIIcallon Is tenlaUve. 

R • Nuclide has exceeded 8 helfilves. 

M - Requested MDC not mel 

B • Analyle ccncenlraUan greater than MDC. 

83 • Anelyle cancentrallan greater than MDC but less then Requested MDC. 

Data Package 10: GSS0409037-1 

Date Printed: Tuesday, September 21, 2004 

0.004 +{- 0.040 

0.07 +/- 0.22 

-0.04 +{- 0.22 

-0.045 +/- 0.066 

-0.01 +/- 0.10 

-0.025 +/- 0.037 

-0.22 +{- 0.71 

-0.002 +{- 0.046 

-0.032 +/- 0.051 

0.007 +/- 0.049 

-0.016 +/- 0.039 

0.6 +/-7.3 

0.107 +/- 0.059 

0.016 +/- 0.096 

-0.35 +/- 0.43 

Paragon Analytics 
LIMS Version: 5.064A 

MDC Lab Qualifier 

0.073 u 
0.40 u 
0.43 u 

0.121 u 
0.19 u 

0.069 u 
1.35 u 

0.085 u 
0.106 u 
0.086 u 
0.075 u 
13.5 u 

0.085 Tl 

0.165 U,J 

0.63 u 

Abblelliallons: 

TPU-Total Propagated Uncertainty (see PAl SOP 743) 

MDC- Minimum Delectable Ccncenlrallan (see PAl SOP 709) 

BDL- Belew Detection Umll 
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Gamma Spectroscopy Results 
PAI713 Rev 8 

Method Blank Results 
Lab Name: Paragon Analytlcs 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

ClientProject ID: R-34 

Lab 10: GS040908-4MB I Sample Matrix: SOIL Final Aliquot: 100 g 
Result Units: pCi/g Prep SOP: PAl 739 Rev 8 

Date Collected: OB-Sep-04 
Date Prepared: 08-Sep-04 
Date Analyzed: 09-Sep-04 

Prep Batch: GS040908-4 
QCBatchiD: GS04090B-4-1 

Run JD: GS04090B-4X 
Count Time: 120 minutes 

File Name:04156BD07A 

Library: FANP 

CAS NO Target Nuclide Result +/- 2 s TPU 

14683-10-4 Sb-124 0.002 +1- 0.047 

14234-35-6 Sb-125 -0.005 +1- 0.088 

13967-63-0 Sc-46 -0.016 +1- 0.046 

15623-47-9 Th-227 -0.24 +1- 0.20 

15065-10-8 Th-234 -0.15 +/- 0.37 

14913-50-9 Tl-208 0.012 +1- 0.052 

15117-96-1 U-235 0.06 +/- 0.17 

13982-39-3 Zn--65 0+/-0.12 

Comments: 

QuollnersiFiags: 

U - Result Is less than the sample spedHc MDC or less then the associated TPU 

Y1- Chemical Yield Is In conlrol ai100·110'Y.. Quantitative Yield Is assumed. 

Y2- Chemical Yield oulslde default limits. 

LT- Result Is less Jhan Requesled MDC, grealer lhan sample specific MDC. 

SO • Spectral quality prevenls BcaJrale quandtatlon. 

51 ·Nuclide ldenllficallcn andlor quanUiallcnls lenlaUve. 

Tl -Nuclide ldenllficallon Is lenlaUve. 

R • Nuclide has exceeded B halfllves. 

M- Requested MDC nol met 

B- Analyle concenlralion grealer than MDC. 

B3- Analyle ccncentrntlon greater Jhan MDC but less than Requesled MDC. 

Data Package 10: GSS0409037-1 

Date Printed: Tuesday, September 21, 2004 Paragon Analytics 
LIMS Version: 5.064A 

MDC Lab Qualifier 

0.083 u 
0.161 u 
0.088 u 
0.38 u 
0.65 u 
0.090 u 
0.28 u 
0.22 u 

Abbreviations: 

TPU- Total Propagaled Uncertainly (se& PAl SOP 743) 

MDC· Minimum Delectable ConcenlraUon (see PAl SOP 709) 

BOL- Below Detection Umll 
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Gamma Spectroscopy Results 
PAI713 Rev 8 

Laboratory Control Sample(s) 

Lab Name: Paragon Analytlcs 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

CllentProject ID: R-34 

· Lab ID: GS040908-4LCS . 

Library: ANAL YfiCAL 

CAS NO Target 
Nuclide 

14598-10-2 Am-241 

10198-40-0 Co-60 

10045-97-3 Cs-137 

Comments: 

QuallllorsiFiags: 

I Sample Matrix: SOIL 

Prep SOP: PAl 739 Rev 8 

Date Collected: 08-Sep-04 

Date Prepared: 08-Sep-04 

Date Analyzed: 09-Sep-04 

Results +/- 2s TPU 

970 +/- 110 

478 +I- 56 

403 +I- 47 

Prep Batch: GS040908-4 

QCBatchiD: GS040908-4-1 

Run ID: GS040908-4X 

Count Time: 30 minutes 

MDC Spike Added 

0 976 

1 480 

2 399 

Abbre11fadons: 

Final Aliquot: 100 g 

Result Units: pCl/g 

File Name: 041569DD7A 

%Rec Control Lab 
Limits Qualifier 

99.4 85- 115 p 

99.6 85- 115 p 

101 85-115 P,M3 

U - Resullls less than the sample specinc MDC or less then the associated TPU 

l T ·Result Is less then Requested MDC, grealer than sample spetlflc MDC. 

TPU • Tolal Propagated Uncer1alnty (see PAl SOP 743) 

MDC- Minimum Deleclabla ConcentraUon (see PAl SOP 709) 

Y1 -Chemical Yield Is In control at100-110'tlo. QuanUlaUve Yield Is assumed. 

Y2 - Chemlcal Yield outside defeuH Mmlls. 

L - LCS Recovel}' below lower control limit. 

H - LCS Recovery above upper conlrolllrnll. 

P - LCS Recovery within control limits. 

M - 'The requested MDC was not mel. 

M3 -The requested MDC was not met, but lhereported 
acllvlty Is greater than tha repcrted MDC. 

Data Package ID: GSS0409037-1 

Date Printed: Tuesday, September 21, 2004 

SO - Spectral quallly prevents accumte quanlttallon. 

Sl -Nuclide ldentificaUcn and/or quandlBIIcn Is lanlalive. 

n -Nucllda ldenlificaUon Is tenlaUve. 

R - Nuclide has exceeded 8 halntves. 

Paragon Analytics 
LIMS Version: 5.064A 
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Gamma Spectroscopy Results 
PAI713 Rev 8 

Laboratory Control Sample(s) 

Lab Name: Paragon Analytlcs 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

CllentProject ID: R-34 

1.· Lab ID: GS0409DB-4l..cso . 

Library: ANALYTICAL 

CAS NO Target 
Nuclide 

14596-10-2 Am-241 

10198-40-0 Co-60 

10045-97·3 Cs-137 

Comments: 

auuiiHors/Fiags: 

Sample Matrix: SOIL 
Prep SOP: PAl 739 Rev 8 

Date Collected: 08-Sep-04 

Da'e Prepared: 08-Sep-04 
Date Analyzed: 13-Sep-04 

Results +/· 2s TPU 

940 +/- 110 

465 +I- 54 

408 +I- 48 

Prep Batch: GS04090B-4 
QCBatchiD: GS04090B-4-1 

Run 10: GS040908-4X 

Count Time: 30 mlnuies 

MDC Spike Added 

10 976 

1 479 

2 399 

Abbreloiallons: 

Final Aliquot: 100 g 
Result Units: pCI/g 

File Name: 041572D02A 

%Rec Control Lab 
Limits Qualifier 

96.2 85- 115 p 

97.1 85- 115 I p 

102 85- 115 P,M3 

U - Result Is less than lhe sample specific MDC or less !hun the associated TPU 

LT- Result Is less than Requested MDC, greater than sample specific MDC. 

TPU ·Total Propagated Uncertalnty (see PAl SOP 743) 

MDC· Minimum Oeletlable ConcentraUon (see PAl SOP 709) 

Y1- Chemical Yield Is In Cllntrola11DD-110%. QuanlltaUve Yield Is assumed. 

Y2- Chemical Yield outside default Bmlls. 

L- LCS Recovery below lower control limit. 

H. LCS Recovery above upper control limit. 

P • LCS Recovery within controtllmlls. 

M - The requested MDC was no! met. 

M3- The requested MDC was not me~ but thereported 
activity Is greater than the reported MDC. 

Data Package ID: GSS0409037-1 

Date Printed: Tuesday, September 21, 2004 

SO - Spectral quality prevents accurate quanUiaUon. 

51 • Nuclide ldenUficaUon and/cr quanlltetion Is tentellve. 

n ·Nuclide ldenllfication Is tentative. 

R- Nuclide has a..ceeded B halmves. 

Paragon Analytics 
LIMS Version: 5.064A 

Page 2 of2 
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Gamma Spectroscopy Results 
PAI713 Rev 8 

Duplicate Sample Results (DER) 

Lab Name: Paragon Analytics 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

CllentProject ID: R-34 

Field.ID: R-34 Cuttings 

Lab ID: 0409037-2DUP 

Library: FANP 

CAS NO Analyte 

14331-83-0 Ac-228 

14391-76-5 Ag-110m 

14682-66-7 Al-26 

14596-10·2 Am-241 

13966·02-4 Be-7 

14913-49-6 61·212 

14733-03-0 Bl-214 

13982-30-4 Ce-139 

14762-78-8 Ce-144 

14093-03·9 Co-56 

13981-50-5 Co-57 

13981-38-9 Co-58 

10198-40-0 Co-60 

14392-02-0 Cr-51 

13967-7D-9 Cs-134 

10045-97-3 Cs-137 

14683-23·9 Eu-152 

Comments: 

Oupllcota QuaiiOorsiFiogs: 

U • Resullls less lhan lhe sample specific MDC. 

Sample Matrix: SOIL 

Prep SOP: PAl 739 Rev 8 
Date Collected: 01-Sep-04 
Date Prepared: 08-Sep-04 

Date Analyzed: 09-Sep-04 

Sample 
Result+/- 2sTPU 

0.68 +/- 0.20 

0 +/-0.044 

0.012 +/· 0.049 

0.03 +/· 0.28 

0.07 +/- 0.33 

0.56 +/- 0.67 

0.53 +/- 0.16 

-0.012 +/- 0.027 

-0.01 +/- 0.18 

-0.03 +/- 0.12 

0.001 +/- 0.024 

-0.016 +/- 0.046 

0.023 +1- 0.056 

0.03 +1- 0.35 

-0.014 +/- 0.048 

-0.040 +/- 0.045 

0.02 +/- 0.26 

Y1 - Chemical Yield Is In c:onlrol at 100-11o•n.. Ouantllalive yield Is assumed. 

Y2 -Chemical Yield 0\Jislde default Bmlls. 

W - DER Is grealer lhan Warning Umll of 1.42 

D • DER Is greater than Control Umlt of 2.13 

LT • Result Is less lhan Request MDC. greater than sample spe~fic MDC 

M- Requested MDC not mel 

Prep Batch: GS040908-4 
QCBatchiD: GS040908-4-1 

Run 10: GS040908-4X 
Count Time: 120 minutes 

Duplicate 
Result+/- 2sTPU 

0.76 +/- 0.20 

·0.036 +/- 0.048 

-0.012 +/· 0.053 

0 +/-0.18 

0.22 +/- 0.38 

0.67 +I· 0.72 

0.47 +/· 0.16 

O.D15 +/- 0.028 

-0.06 +1- 0.17 

0.14 +/- 0.13 

-0.012 +/- 0.022 

-0.008 +/- 0.053 

0.034 +/- 0.056 

0.03 +/- 0.33 

-0.02 +/- 0.38 

-0.020 +/- 0.052 

0.26 +/- 0.27 

MJ • The requested MDC was not met, but the reported SO • Spectral quallly prevents accurate quandlatlon. 

activity Is grealer than lhe reported MDC.' 

L • LCS Recovery below lower conlrolllmll 

H • LCS Recovery above upper tonlrolllmll 

P- LCS, Malrlx Spike Recovery within control llmlls. 

N • Malrix Spike Recovery 0\Jislde control limits 

Data Package 10: GSS0409037-1 

Date Printed: Tuesday, September 21, 2004 

51- Nuclide Identification azul/or quanlllatlon Is tentative. 

n . Nuclide ldenurocauon Is tentadve. 

R- Nuclide has el!Ct!eded 8 halfilves. 

G ·Sample density differs by mora than 15% of LCS deMity. 

Paragon Analytlcs 
UMS Version: 5.064A 

Final Aliquot: 81.7 g 

Prep Basis: Dry Weight 

Moisture(%): NA 
Result Units: pCi/g 

File Name: 041748D04A 

DER Control 
Limit 

0.29 2.13 

0.55 2.13 

0.34 2.13 

0.10 2.13 

0.31 2.13 

0.12 2.13 

0.28 2.13 

0.72 2.13 

0.20 2.13 

0.93 2.13 

0.38 2.13 

0.11 2.13 

0.14 2.13 

0.00 2.13 

0.01 2.13 

0.29 2.13 

0.65 2.13 

Abbreviations: 

Lab 
Qualifiers 

G 

U,G 

U,G 

U,G 

U,G 

U,G 

G,J 

U,G 

U,G 

U,G 

U,G 

U,G 

U,G 

U,G 

U,G 

U,G 

U,G 

TPU ·Total Propagaled Uncertainly (see PAl SOP 743) 

DER • Duplicate Errcr Rallo 

BDL ·Below Deleclian Umll 

NR- Not Reported 
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Gamma Spectroscopy Results 
PAI713 Rev 8 

Duplicate Sample Results (DER) 

Lab Name: Paragon Analytics 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

CllentProject ID: R-34 

Field ID: .R-34 Cuttings 

Lab ID: :0409037-2DUP 

Library: FANP 

15585-1()..1 Eu-154 

14391-16-3 Eu-155 

14596-12-4 Fe-59 

10043-66-0 1-131 

13966-00-2 K-40 

13965-31-9 Mn-54 

13966-32-0 Na-22 

14681-63-1 Nb-94 

13967-76-5 Nb-95 

15100·28-4 Pa-234m 

15092-94-1 Pb-212 

15067-28-4 Pb-214 

13967-48-1 Ru-106 

14683-10-4 Sb-124 

14234-35-6 Sb-125 

1396Hl3-0 Sc-46 

15623-47-9 Th-227 

15065-10-8 Th-234 

14913-50-9 Tl-208 

Comments: 

Oupllcala QuaiiHan~/Flugs: 

U - Result Is less lhan the sample specific MDC. 

Sample Matrix: SOIL 

Prep SOP: PAl 739 Rev 8 

Date Collected: 01-Sep-Q4 

Date Prepared: 08-Sep-Q4 

Date Analyzed: 09-Sep-Q4 

-0.25 +/- 0.29 

-0.02 +/- 0.10 

0.04 +/- 0.10 

-0.010 +/- 0.082 

19.3 +/- 2.9 

-0.036 +/- 0.047 

-0.018 +/- 0.055 

0.029 +/- 0.052 

-0.028 +/- 0.052 

5.1 +/- 9.2 

0.79 +/- 0.14 

0.62 +/- 0.13 

-0.08 +/- 0.41 

0.015 +/- 0.052 

-0.05 +/- 0.12 

0.032 +/- 0.049 

0.02 +/- 0.20 

0.84 +/- 0.91 

0.240 +/- 0.077 

Y1 -Chemical Yield !sin canlral at10().110'1'.. Quanlilallve yield Is assumed. 

Y2 ·Chemical Yield eulslda darault Umlls. 

W • DER Is grealer than Warning Umlt or 1.42 

D - DER Is greater than Central Umlt or 2.13 

l T • ResLAlls less than Request MDC, grealsr than sample speciHc MDC 

M • Requested MDC net met. 

Prep Batch: GS040908-4 
QCBatchiD: GS040908-4-1 

RuniD:GS04090~4X 

Count Time: 120 minutes 

-0.09 +/- 0.27 

0.02 +/- 0.10 

-0.07 +/- 0.13 

-0.078 +/- 0.078 

20.2 +/- 3.1 

-Q.Q16 +/- 0.052 

-0.075 +/- 0.066 

0.018 +/- 0.048 

-0.043 +/- 0.059 

3.8 +/- 9.1 

0.68+/-0.13 

0.47 +/- 0.12 

-0.41 +/- 0.47 

0.012 +/- 0.057 

0.02 +/- 0.11 

0.032 +/- 0.056 

0.21 +/- 0.21 

0.49 +/- 0.79 

0.212 +/- 0.074 

M3 ·The requested MDC was not met. bullhe reponed 
sa - Spectral quality prevents accurate quanUiallon. 

atllvlly Is greater than the reponed MDC. 

l· LCS Recovery below lower tcJntral Umh. 

H -LCS Recovery above upper contralllmil 

P- LCS, Matrix Spike Recovery within conttolllmlls. 

N- Matrix Spike Recovery outside conlrolllmlls 

Data Package 10: GSS0409037-1 

Date Printed: Tuesday, September 21, 2004 

Sl- Nuclide ldenUficaUon and/or quonlitallon lslentallva. 

Tl- Nuclide ldentificaUon Is tenlaUve. 

R- Nuclide has el!Ceeded 8 hil!Dives. 

G - Sample density ditre/S by mare lhan 15% or LCS density. 

Paragon Analytlcs 
LIMS Ve!Slon: 5.064A 

Final Aliquot: 81.7 g 

Prep Basis: Dry Weight 
Moisture(%): NA 
Result Units: pCi/g 

File Name: 0417 48D04A 

0.42 2.13 

0.28 2.13 

0.72 2.13 

0.59 2.13 

0.22 2.13 

0.28 2.13 

0.66 2.13 

0.16 2.13 

0.19 2.13 

0.10 2.13 

0.57 2.13 

0.84 2.13 

0.52 2.13 

0.04 2.13 

0.44 2.13 

0.00 2.13 

0.66 2.13 

0.29 2.13 

0.27 2.13 

Abbreviations: 

U,G 

U,G 

U,G 

U,G 

G 

U,G 

U,G 

U,G 

U,G 

U,G 

G 

G,J 

U,G 

U,G 

U,G 

U,G 

U,G 

U,G 

G 

TPU- Total Prcpagaled Uncertlllnly (see PAl SOP 743) 

DER - OupUcale Error Rallo 

BDL- Below DetecUon Umll 

NR • Nal Reported 

Page 2 of4 
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Gamma Spectroscopy Results 
PAI713 Rev 8 

Duplicate Sample Results (DER) 

Lab Name: Paragon Analytlcs 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

ClientProject ID: R-34 

FJeld ID: R-34 CulUngs 

Lab ID: · 0409037-2DUP 

Library: FANP 

U-235 

Zn-65 

Comments: 

Duplicate Quollners/Fiogs: 

U - Result Ia less than the sample specific MDC. 

Sample Matrix: SOIL 
Prep SOP: PAl 739 Rev 8 

Date Collected: 01-Sep-04 
Date Prepared: 08-Sep-04 

Date Analyzed: 09-Sep-04 

0.15 +/- 0.20 

-0.20 +/- 0.14 

Y1 -Chemical Yield Is In ccntrnl at 100.110%. OuanUtalive yield Is assumed. 

Y2 - Chemical Yield outside defaultllmlls. 

W - DER 15 greater than Warning Umll of 1.42 

D - DER Is greater than ConlrDI Limit of 2.13 

LT- Result Is less !han Request MDC, greater than sample specific MDC 

M -Requested MDC nat met. 

Prep Batch: G504090B-4 
QCBatchiD: G504090B-4-1 

Run ID: G5040908-4X 
Count Time: 120 minutes 

0.07 +/- 0.17 

0.20 +/- 0.21 

M3- The requested MDC was not mel, bulthe reported SO -Spectral quality prevents aC(:UrBte quanlllaUon. 

activity Is greater than the reported MDC. 

L- LCS Recovery below lower canlrDIIImll 

H - LCS Recovery above upper control limit. 

P -LCS, Matrix Spike Reccvery within control limits. 

N - Matrix Spike Recovery outside controlllmlts 

Data Package ID: GSS0409037-1 

Date Printed: Tuesday, September 21, 2004 

51 - Nuclide Identification and/or quantUaUan Is tentative. 

TI - Nuclide ldenUficaUon Is lenlatlve. 

R - Nuclide has exceeded 8 halnlves. 

G - Sample denslly differs by more than 15% of LCS density. 

Paragon Analytics 
LIMS Version: 5.064A 

Final Aliquot 81.7 g 
Prep Basts: Dry Weight 

Moisture(%): NA 
Result Units: pCUg 

File Name: 04174BD04A 

AbbrevlaUans: 

TPU ·Total Propagated Uncertainly tsee PAl SOP 743} 

DER - Duplicate Error Raila 

BDL- Below Defection Limit 

NR - Nat Reported 

Page 3 of4 
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Gamma Spectroscopy Results 
PAI713 Rev 8 

Duplicate Sample Results (DER) 
Lab Name: Paragon Analytlcs 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

ClientProjecl JD: R-34 

Field 10: 

Lab 10: oGS0409DB-4LCSD 

Library: ANALYTICAL 

CAS NO Analyte 

14596-10-2 Am-241 

10198-40-0 Cc.{lO 

10045-97-3 Cs-137 

Comments: 

Oupllcota Ouonnors/Ftogs: 

U - Result Is less lhon lhe s11mple specific MDC. 

Sample Matrix: SOIL 
Prep SOP: PAl 739 Rev 8 

Date Collected: 08-Sep-04 
Date Prepared: 08-Sep-04 
Date Analyzed: 13-Sep-04 

Sample 
Result+/- 2sTPU 

970 +/-110 

478 +/-56 

403 +/- 47 

Y1 -Chemical Yield Is In conlnll at10D-110%. OuanUiallve yield Is 11ssumed. 

Y2 - Chemical Yield oulslde default limits. 

W • DER Is greater than Wamlng Umlt of 1.42 

0 - DER Is graaler than Conlnll Umlt of 2.13 
LT- Resullls less than Request MDC, greater than sample specific MDC 

M- Requested MDC not mat. 

Prep Batch: GS040908-4 
QCBatchiD: GS04090B-4-1 

Run 10: GS040908-4X 
Count Time: 30 minutes 

Duplicate 
Result+/- 2sTPU 

940 +/- 110 

465 +/-54 

408 +/- 48 

M3 ·The requested MDC was not met, but the reported SO - Spectral quallly prevents accurale quanlllatlon. 
activity Is greater than the reported MDC. 

l- LCS Recovery below lower contrcl Rmll 

H - LCS Reccvery above upper conlnlllimil 

P • LCS, Malrix Spike Recovery within control limits. 

N • Malrix Spike Recovery outside conlrol llmlls 

Data Package 10: GSS0409037-1 

Date Printed: Tuesday, September 21, 2004 

51- Nuclide Identification and/or quanlllatlon Is tanlalive. 

Tl • Nuclide ldenlificallon Is tentative. 

R- Nuclide has exceeded 8 halfllves. 

G- Sample density differs by more than 15% of lCS density. 

Paragon Analytics 
LIMS Ve~n: 5.064A 

Final Aliquot: 1 00 g 
Prep Basis: Dry Weight 

Moisture(%): NA 
Result Units: pCIIg 

File Name:041572D02A 

DER Control 
Limit 

0.20 2.13 

0.16 2.13 

0.07 2.13 

Abbrevlallons: 

Lab 
Qualifiers 

p 

p 

P,M3 

TPU- Tolal Propagaled Uncertainty (see PAl SOP 743) 

DER • Duplicate Error Rallo 

BDL- Below Delectlon Umil 

NR- No I Reported 

Page 4 of4 
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Paragon Analytics 
Radiochemistry Case Narrative 

Gamma Spectroscopy 

Hall Environmental Analysis Laboratory 
R-34 

Pnragon Work Order 0409037 

1. This report consists of analysis results for one water sample received by Paragon Analytics 

on 9/3/04. The analysis results for this sample are reported in units of pCi/L. The sample 

was not filtered prior to analysis. 

2. This sample was prepared according to Paragon Analytics procedure P A SOP73 9R8. 

3. The samples were analyzed for the presence of gamma emitting radionuclides according to 

Paragon Analytics procedure PA SOP713R8. The analyses were completed on 9/21/04. 

4. Sample volumes were insufficient to allow preparation of a duplicate. A duplicate analysis 

ofsampleR-34 Water (PAID 0409037-1) was performed in lieu of a prepared duplicate. 

5. Duplicate analysis results above the DER warning limit of 1.42 have been flagged as "W'' for 

Warn. For gamma spectroscopic analysis, SOP 715R13 states that 75% of the nuclides must 

be within the 2-sigma control limit to meet DER requirements. Elevated DER values may be 

attributable to sample inhomogeneity. 

6. Activity concentrations above the calculated Iv.IDC are reported in some instances where 

minimum nuclide identification criteria are not met. Such tentative identifications result 

when the software attempts to calculate net activity concentrations for analytes where either 

one or both of the following criteria are not satisfied: the 'diagnostic' peak for a nuclide must 

be identified above the critical level, or the minimum library peak abundance must be 

attained. Nuclides not meeting these requirements have been flagged with a "Tr' qualifier. 

7. Paragon Analytics has found there to be a significant low bias to Pb-214 and Bi-214 results 

when using a mixed nuclide gamma source for efficiency calibrations. The magnitude of this 

bias has been determined to be approximately 32% for Bi-214, and 23% for Pb-214. 

Therefore, any reported results for Pb-214 and Bi-214 are flagged with a "J" qualifier, 

indicating the activity values to be an estimated value. Results are reported without further 

qualification. 

8. Paragon Analytics follows the convention outlined in ANSI N42.23 for reporting significant 

digits in the TPU and MDC results. ANSI N42.23 states that the TPU result should be 

rounded to two significant digits and that the MDC result should be rounded to the same 

decimal place as the TPU result. In practice, this could result in an Iv.IDC result with a 

reported value of 0 for samples with significant activity, including the batch laboratory 

control sample. 

PARAGON ANALYTICS IJ 0 0 lDU$[. 



9. As an additional quality assurance measure, a duplicate analysis of the laboratory control 

sample (LCS) was performed per client request. All LCS standards for gamma spectroscopic 

analysis are obtained through an independent supplier. Thus, an actual prepared LCS 

duplicate was not available and a duplicate count of the LCS was performed. 

10. There are cases where the magnitude of negative activity is greater than the 2-sigma TPU. 

Under typical conditions, where background data is normally distributed and analyzed by 

paired observations, this event is likely to occur at least 2.5% of the time. Review of the data 

does not indicate a problem with the instrument or reporting systems and results are reported 

without further qualification. 

11. No problems were encountered with either the client samples or the associated quality 

control samples. All quality control criteria were met. 

The data contained in the following report have been reviewed and approved by the personnel listed 

below. In addition, Paragon Analytics certifies that the analyses reported herein are true, complete 

and correct wi · limits of the methods employed. 

Radiochemistry Final Data Review Date 
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Gamma Spectroscopy Results 
PAI713 Rev 8 

Sample Results 

Lab Name: Paragon Analytlcs 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

ClientProject lD: R-34 

Field ID:. R-34 Water 

Lab ID: 0409037-1 

Library: FANP 

Sample Matrix: WATER 

Prep SOP: PAl 739 Rev 8 

Date Collected: 01-Sep-04 

Date Prepared: 08-Sep-04 

Date Analyzed: 21-Sep-04 

Prep Batch: GS040908-5 

QCBatchiD: GS040908-5-1 

Run ID: GS040908-5A 

Count Time: 400 minutes 

Report Basis: Unfiltered 

CAS NO Target Nuclide Result +/- 2 s TPU MDC 

14331-83-0 Ac-228 -2 +/- 24 41 

14391-76-5 Ag-110m 0.7+/-4.1 7.0 

14682-66-7 Al-26 1.1 +/-SA 9.3 

14596-10-2 Am-241 51+/- 92 152 

13966-02-4 Be-7 5 +/- 40 69 

14913-49-6 Bl-212 -8 +/- 63 109 

14733-03-0 Bl-214 6 +/-17 28 

13982-30-4 Ce-139 1.2 +/- 4.0 6.7 

14762-78-B Ce-144 -17+/-25 43 

14093-03-9 Co-56 2.5 +/- 9.6 16.4 

13981-50-5 Co-57 -5.6 +/- 3.6 6.4 

13981-38-9 Co-58 0.8 +/- 4.7 8.0 

10198-40-0 Co-60 -1.7 +/-4.7 8.5 

14392-02-0 Cr-51 20 +/-50 83 

13967-70-9 Cs-134 -5.0 +/- 5.7 10.1 

Comments: 

QuoliRors/Fiags; 

Final Aliquot: 960 ml 

Prep Basis: Unfiltered 
Moisture(%): NA 

Result Units: pCl/1 

File Name: 040399D09A 

Lab Qualifier 

u 
u 
u 
u 
u 
u 

U,J 

u 
u 
u 
u 
u 
u 
u 
u 

U -Result Is less than the sample specific MDC or less than the associated TPU SO· Spectral quality provenls accurate quanlllallon. 

Y1 • Chemical Yield Is In ccnlrol at1 DD-11 0~~- CuanHtaUve Yield Is assumed. 

Y2- Chemical Yield outside default limits. 

LT- Result Is tess than Requested MDC, graater lhan sample specific MDC. 

M3- The requested MDC wDS not met, but the reported 
activity Is greater than lhe reported MDC. 

M ·The requested MDC was not met. 

Abbrevladons: 

TPU-Total Propagated Uncertainly (see PAl SOP 743) 

MDC- Minimum Detectable ConcenlraUan (see PAl SOP 709) 

BDL- Belew Detection Umlt 

Data Package JD: GSW0409037-1 

Date Prin~ed: Wednesday, September 22, 2004 

51 • Nuclide ldentlficaUon and/or quanUtaUon Is tentallve. 

Tl· Nuclide ldendflcaUon Is tentative. 

R - Nuclide has OliCeeded B halfUves. 

G- Sample denslly differs by more than 15% af LCS density. 

Paragon Ana/ytlcs 
LIMS Version: 5.065A 

Page 1 of 3 Q 0 0 0 0 3 



Gamma Spectroscopy Results 
PAI713 Rev 8 

Sample Results 

Lab Name: Paragon Analytlcs 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

Cllentproject JD: R-34 

Fii!Jd ID: R-34 Water 

Lab JD: 0409037-1 

Library: FANP 

Sample Matrix: WATER 
Prep SOP: PAl 739 Rev B 

Date Collected: 01-Sep-04 

Date Prepared: 08-Sep-04 

Date Analyzed: 21-Sep-04 

Prep Batch: GS040908-5 
QCBatchiD: GS04090B-5-1 

Run ID: GS04090B-5A 

Count Time: 400 minutes 

Report Basis: Unfiltered 

CAS NO Target Nuclide Result +/- 2 s TPU MDC 

10045-97-3 Cs-137 -0.8 +/- 4.3 7.4 

14683-23-9 Eu-152 B +/- 23 39 

15585-10-1 Eu-154 -8 +/- 23 42 

14391-16-3 Eu-155 -3 +/-18 31 

14596-12-4 Fe-59 4 +/-11 19 

10043-66-0 1-131 -11 +/- 21 37 

13966-0Q-2 K-40 20 +/- 91 153 

13966-31-9 Mn-54 -1.5 +/- 4.3 7.6 

13966-32-0 Na-22 -0.8 +/- 4.4 7.9 

14681-63-1 Nb-94 2.3 +/-4.0 6.6 

13967-76-5 Nb-95 0.4 +/-4.8 8.3 

15100-28-4 Pa-234m 220 +/-700 1200 

15092-94-1 Pb-212 3 +/-10 17 

15067-28-4 Pb-214 4.1 +/- 8.7 14.4 

13967-48-1 Ru-106 -14 +/- 40 70 

Comments: 

Cuallliors/Fiags: 

Final Aliquot: 960 ml 
Prep Basis: Unfiltered 

Moisture(%): NA 

Result Units: pCI/1 

File Name: 040399D09A 

lab Qualifier 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

U,J 

u 

U - Result Is tess than the sample speciRc MDC or less than lhe associated TPU SO- Spectral quality prevents accurate quantitalian. 

Yl -Chemical Yield Is In centro! at 100-110%. Quanmative Yleld Is assumed. 

Y2 - Chemical Yield outside delauttllmlts. 

l T- Result Is less than Requested MDC. greater than sample specific MDC. 

M3- The requested MDC was not met, but the reported 
acllvlty Is greater than the reported MDC. 

M- The requested MDC \'IllS not met. 

Abbreviations: 

TPU- Tala! Propagated Uncertainty {see PAl SOP 743) 

MDC -Minimum Detectable Concentmtlon (see PAt SOP 709) 

BOL- Below Oetedlon Umll 

Data Package ID: GSW0409037-1 

Date Printed: Wednesday, September 22, 2004 

St- Nudlde ldenUIIcaUon and/or quantttaHan Is tentaUve. 

TI- Nudlde ldenUftCaUon Is tentative. 

R - Nuclide has e>U:eeded 8 hatfilves. 

G- Sample den:llty differs by more than 15o/a of LCS density. 

Paragon Analytic.s 
LIMS Version: 5.065A 
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Gamma Spectroscopy Results 
PAI713 Rev 8 

Sample Results 

Lab Name: Paragon Analytics 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

ClientProject 10: R-34 

Field ID: R-34 Water 

'lab 10: 0409037-1 

Ubrary: FANP 

Sample Matrix: WATER 
Prep SOP: PAl 739 Rev B 

Date Collected: 01-Sep-04 

Date Prepared: OB-Sep-04 

Date Analyzed: 21-Sep-04 

Prep Batch: GS04090B-5 

QCBatchiD: GS04090B-5-1 

Run ID: GS04090B-5A 

Count Time: 400 minutes 

Report Basis: Unfiltered 

CAS NO Target Nuclide Result +/- 2 s TPU MDC 

14683-10-4 Sb-124 2.6 +/-7.5 12.3 

14234-35-6 Sb-125 -2 +/-10 18 

13967-63-0 Sc-46 0.5 +/-4.7 8.0 

15623-47-9 Th-227 -30 +/- 39 67 

15065-10-8 Th-234 170 +/-100 160 

14913-50-9 Tl-208 4.8 +/- 4.3 6.9 

15117-96-1 U-235 13 +/- 23 38 

13982-39-3 Zn-65 -1.0 +/- 9.7 17.0 

Comments: 

QualinarslFiags: 

Final Aliquot: 960 ml 

Prep Basis: Unfiltered 
Moisture(%): NA 

Result Units: pCIII 

File Name: 040399D09A 

Lab Qualifier 

u 
u 
u 
u 
Tl 

u 
u 
u 

U -Result Is less than the sample speclffc MDC or less than the assoclaled TPU sa · Speclral quallly prevents accurate quanUIBUon. 

Y1 -Chemical Yield Is In control at 1011-110%. OuanlltaUve Yield Is assumed. 

Y2 - Chemical Yield outside delaullllmlts. 

LT- Resullls less than Requested MDC. grealer than sample specific MDC. 

M3 - The requesled MDC was not mel. butlhe reported 
activily Is grealer than the reported MDC. 

M -The requested MDC was not mal. 

Abbreviations: 

Tl'U- Tollll Propagated Uncertainly (see PAl SOP 743) 

MDC- Minimum Delectable Concenlralion (see PAl SOP 709) 

BDL - Below Oelecllcn Um!l 

Data Package ID: GSW0409037-1 

Date Printed: Wednesday, September 22, 2004 

Sl- Nuclide ldenUficallon and/or quanHiallon Is tenlallva. 

Tl • Nuclide ldenUficaUon Is tentaUve. 

R • Nuclide has exceeded B halfilves. 

G- Sample denslly diffets by more than 15% cl LCS density. 

Paragon Ana/ytics 
LIMS Version: 5.065A 
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Gamma Spectroscopy Results 
PAI713 Rev 8 

Sample Duplicate Results 

Lab Name: Paragon Analytics 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

ClientProject 10: R-34 

Field 10: R-34 Water 

Lab 10: 0409037·1DUP 

Sample Matrix: WATER Final Aliquot: 960 ml 

Prep Basis: Unfiltered 

Moisture(%): NA 

Result Units: pCI/1 
Library: FANP 

Prep SOP: PAl 739 Rev 8 

Date Collected: 01-Sep-04 

Date Prepared: 08-Sep-04 

Date Analyzed: 09-Sep-04 

Prep Batch: GS040908-5 

QCBatchiD: GS040908·5·1 

RuniD:GS040908-5A 

Count Time: 400 minutes 

Report Basis: Unfiltered File Name: 041570D07A 

CAS NO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier 

14331-83-0 Ac-228 

14391-76-5 Ag-110m 

14682-66-7 Al-26 

14596-10-2 Am-241 

13966-02-4 Be-7 

14913-49-6 Bl-212 

14733-03-0 Bl-214 

13982-30-4 Ce-139 

14762-78-8 Ce-144 

14093-03-9 Co-56 

13981-50-5 Co-57 

13981-38-9 Co-58 

10198-40-0 Co-60 

Comments: 

Quollncm/Flogs: 

U • Result Is less than the sample specific MOC or less than the associated TPU. 

Y1 ·Chemical Yield Is In control at 1DD-t10%. OuanUialive yield Is assumed. 

Y2 - Chemical Yield oulSlde default limits. 

LT • Result fa less than Requested MDC, grealer then sample specific MDC. 

M-The requested MDC was not met. 

-3 +/- 28 

-0.5 +/- 4.1 

1.8 +/- 5.7 

3.4 +/- 3.8 

9 +1- 34 

20 +/- 64 

9 +/-14 

-0.7 +/- 2.6 

10 +/-17 

3.7 +/- 8.8 

-1.8 +/- 2.2 

-2.6 +/- 4.5 

-1.3 +/- 5.5 

M3- The requested MDC was not met, butlhereported activity Is grealer than lhe reported MDC. 

W. OER Is greater than Warning Urnl of 1.42 

D- DER Is greater than Control Umlt of 2.13 

Abbreviations: 

TPU • Tolal Propagated Uncerlalnty (see PAl SOP 743) 

MDC- Minimum Deteclable Concentration (see PAl SOP 709) 

BDL. Below Delecllon Umll 

Data Package ID: GSW0409037-1 

48 

7.2 

10.0 

6.2 

58 

109 

23 

4.5 

28 

15.0 

3.8 

8.1 

9.9 

SO· Spectral quaflty prevents accurate quantilaUon. 

Sl • Nuclide ldenlfficalfon and/or quantilalfon Is lentalfva. 

Tl ·Nuclide ldenllfocallon Is tentative. 

R - Nuclide has e>c~:eeded 8 halffives. 

u 
u 
u 
u 
u 
u 

U,J 

u 
u 
u 
u 
u 
u 

G • Sample density differs by more than 15% of LCS density. 

Dale Printed: Wednesday, September 22, 2004 Paragon Analytics 
UMS Version: 5.065A 

Page 1 of3 _ Q 
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Gamma Spectroscopy Results 
PAI713 Rev 8 

Sample Duplicate Results 

Lab Name: Paragon Analytlcs 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

ClientProject JD: R-34 

Field ID: R-34 Water 

l.ab ID: 0409037-1DUP 

Sample Matrix: WATER Final Aliquot: 960 ml 

Prep Basis: Unfiltered 

Molsture('Yo): NA 

Result Units: pCI/1 
Library: FANP 

Prep SOP: PAl 739 Rev 8 

Date Collected: 01-Sep-04 

Date Prepared: 08-Sep-04 

Date Analyzed: 09-Sep-04 

Prep Batch: GS040908-5 

QCBatchiD: GS040908-5-1 

Run ID: GS040908-5A 

Count Time: 400 minutes 

Report Basis: Unfiltered File Name: 041570007A 

CAS NO Target Nuclide Result +/" 2 s TPU MDC Lab Qualifier 

14392-02-0 Cr-51 

13967-70-9 Cs-134 

10045-97-3 Cs-137 

14683-23-9 Eu-152 

15585-10-1 Eu-154 

14391-16-3 Eu-155 

14596-12-4 Fe-59 

10043-66-0 1-131 

13966-00-2 K-40 

13966-31-9 Mn-54 

13966-32-0 Na-22 

14681-63-1 Nb-94 

13967-76-5 Nb-95 

Comments: 

CuallnorsJFiags: 

U - Result Is less than lhe sample specific MDC or less lhsn lhe assoclaled TPU. 

Y1 ·Chemical Yleld Is In conlrol ai100·110%. OuanlltaUve yield Is assumed. 

Y2- Chemical Yleld oulslde defaullllmlls. 

LT- Result Is less lhan Requesled MDC. greater than sample specific MDC. 

M • The requasled MDC was nol mel. 

-7 +/- 35 

-0.1 +1- 4.2 

2.7 +/- 4.7 

-34 +1- 26 

-16+1-26 

2.0 +/- 9.4 

0 +1- 11 

-2.2 +/-7.9 

24 +/- 89 

1.9 +1- 4.3 

-0.5 +/- 5.2 

-0.1 +/- 4.6 

1.0 +/- 4.8 

MJ- The requasled MDC was nDI mel, bullheteported aclivlly Is greater lhen lhe reported MDC. 

W - DER 1s greater lhen Wamtng Umll of 1.42 

D - DER Is greatetthan Control Limit of 2.13 

AbbreviaUo"": 

TPU ·Total Propagated Uncertainly (see PAl SOP 743} 

MOC • Minimum Deteclable Concentration (see PAl SOP 709} 

BDL- Below DetecUon Umil 

Data Package ID: GSW0409037-1 

60 u 
7.3 u 
7.8 u 
51 u 
48 u 

15.8 u 
20 u 

13.6 u 
151 u 
7.3 u 
9.3 u 
7.9 u 
8.1 u 

sa -Spectral quallly prevenll accurate quanlltallon. 

51- Nuclide ldanllfocaUon and/or quantitallon Is tentative. 

11 - Nudlde ldenli!icaDon Is tentative. 

R - Nuclide h83 exceeded 8 ha!ntves. 

G ·Sample density dHfers by more than 15% of LCS density. 

Date Printed: Wednesday, September 22, 2004 Paragon Ana/ytics 
UMS Version: 5.065A 

Page2of 3. 
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Gamma Spectroscopy Results 
PAI713 Rev 8 

Sample Duplicate Results 

Lab Name: Paragon Analytics 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

ClientProject ID: R-34 

Field JD: R-34 Waler 

Lab ID: '0409037-1DUP 

Sample Matrix: WATER Final Aliquot: 960 ml 

Prep Basis: Unfiltered 

Moisture(%): NA 

Result Units: pCI/1 
Library: FANP 

Prep SOP: PAl 739 Rev 8 

Date Collected: 01-Sep-04 

Date Prepared: 08-Sep-04 

Date Analyzed: 09-Sep-04 

Prep Batch: GS040908-5 

QCBatchiD: GS040908-5-1 
Run 10: GS040908-5A 

Count Time: 400 minutes 

Report Basis: Unfiltered File Name:041570D07A 

CAS NO Target Nuclide Result+/- 2 s TPU MDC Lab Qualifier 

15100-28-4 Pa-234m 

15092-94-1 Pb-212 

15067-28-4 Pb-214 

13967-48-1 Ru-106 

14683-10-4 Sb-124 

14234-35-6 Sb-125 

13967-63-0 Sc-46 

15623-47-9 Th-227 

15065-10-8 Th-234 

14913-50-9 Tl-208 

15117-96-1 U-235 

13982-39-3 Zn-65 

Comments: 

Qunltflnrs/Finas: 

U - Resullls less lhan lhe sample specirlc MDC or less than the associated TPU. 

Y1 ·Chemical Yield Is In conlrcl ai100·110'Yo. Ouanlilatlva yield Is assumed. 

Y2 • Chemical Yield oulslde delaullllmll!l. 

520 +/-790 

-0.9 +/- 8.3 

~3 +/- 12 

-18 +/- 40 

-0.9 +/- 4.6 

6 +/-10 

-5.9 +/- 4.8 

2 +/- 20 

-12 +/-55 

-0.3 +/- 5.8 

4 +/- 23 

-1 +{- 11 

1300 u 
14.0 u 
21 U,J 

72 u 
7.9 u 
17 u 
9.1 u 
33 u 
92 u,w 
9.9 u 
39 u 
19 u 

SO· Spectral quality pravents accurate quantllallon. 

Sl· Nudlde ldenllficatlon and/or quanthalion Is tentative. 

Tl - Nudlde Identification l5lenlatlve. 

R- Nudlde has excaeded 8 haiRives. LT- Resullls lass lhan Raquesled MDC, graater lhan sample specific MDC. 

M- The requesled MDC was nol mel. G - Sample density differs by more than 15% of LCS density. 
M3- The requested MDC was not me~ bullhereported activity Is greater than the reported MDC. 

W • OER Is greeter then Wamlng Umlt of 1.42 

0 • OER Is grealer lhan Control Umll ol 2.13 

Abbre~iallons: 

TPU -Total Propagated Uncertainty (see PAl SOP 7431 

MDC- Minimum Delectable Concentration (see PAl SOP 7091 

SOL- Below Detection Umll 

Data Package ID: GSW0409037-1 

Date Printed: Wednesday, September 22, 2004 Paragon Analytics 
LIMS Version: 5.065A 
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Gamma Spectroscopy Results 
PA1713 Rev 8 

Method Blank Results 

Lab Name: Paragon Analytics 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

ClientProject ID: R-34 

j· Lab 10: . GS04090B-5MB Sample Matrix: WATER Final Aliquot: 1000 ml 

Result Units: pCI/1 Prep SOP: PAl 739 Rev 8 

Date Collected: 08-Sep-04 

Date Prepared: 08-Sep-04 

Date Analyzed: 08-Sep-04 

Prep Batch: GS040908-5 

QCBatchiD: GS040908-5-1 

Run ID: GS04090B-5A 

Count Time: 400 minutes 
File Name:041560D07A 

Library: FANP 

CASNO Target Nuclide Result +/- 2 s TPU 

14331-83-0 Ac-228 -14 +/-27 

14391-76-5 Ag-110m 1.4 +/- 4.0 

14682-66-7 Al-26 -0.5 +/- 5.2 

14596-1D-2 Am-241 1.7 +/- S.fl 

13966-02-4 8e-7 0 +/- 30 

14913-49-6 81-212 4 +/-58 

14733-03-0 81-214 10+/-14 

13982-30-4 Ce-139 -0.9 +/-2.4 

14762-78-8 Ce-144 -4 +/-15 

14093-03-9 Co-55 1.7+/-7.1 

13981-SD-5 Co-57 -1.5 +/-2.0 

13981-38-9 Co-58 1.4 +/- 3.9 

10198-40-0 Co-60 0.2 +/- 4.9 

14392-02-0 Cr-51 27 +/- 28 

13967-70-9 Cs-134 0.8 +/- 5.4 

Comments: 

QucllllcB/Fiogs: 

U • Resufl is less than lhe sample specific MDC cr less than the asscclalad TPU 

Y1 - Chllflicel Yield Is In control at100·110%. Ouanlitalive Yield Is assumed. 

Y2- Chemical Yield outside default llmlls. 

l T - Result Is less !han Requested MDC, greater than sample specific MDC. 

SO -Spectral quality prevents acCJrate quanUtatlon. 

Sf ·Nuclide Identification and/or que nUtation Is tenlatlve. 

Tl - Nuclide ldentlftcaUcn Is tentative. 

R • NucHde has exceeded B heiOives. 

M ·Requested MDC not mel 

B • Analyte concenlraUon greater than MDC. 

B3- Anelyte ccncenlra~on greater !han MDC bultessthan Requesled MDC. 

Data Package 10: GSW0409037-1 

Date Printed: Wednesday, September 22, 2004 Paragon Analytics 
LIMS Version: 5.065A 

MDC Lab Qualifier 

48 u 
6.8 u 
9.6 u 
8.4 u 
51 u 

100 u 
23 U,J 

4.1 u 
27 u 

12.3 u 
3.5 u 
6.7 u 
8.7 u 
45 u 
9.1 u 

AbbreviaUcns: 

TPU- Total Propagaled Uncertainty (see PAl SOP 743) 

MOC • Minimum Oeledable CcncentraUon (see PAl SOP 709) 

BDL • Below Detection Umil 
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Gamma Spectroscopy Results 
PAI713 Rev 8 

Method Blank Results 

Lab Name: Paragon Analytlcs 

Work Order Number: 0409037 

Client Name: Hall Environmenlal Analysis Laboratory 

ClientProject ID: R-34 

Lab ID: . GS040908-5MB I Sample Matrix: WATER Final Aliquot: 1000 ml 
Result Units: pCIII Prep SOP: PAl 739 Rev 8 

Date Collected: 08-Sep-04 
Date Prepared: 08-Sep-04 
Date Analyzed: 08-Sep-04 

Prep Batch: GS040908-5 
QCBatchiD: GS040908-5-1 

Run ID: GS040908-5A 
Count Time: 400 minutes 

File Name:041560D07A 

Library: FANP 

CAS NO Target Nuclide Result +/- 2 s TPU 

10045-97-3 Cs-137 3.7 +/- 4.5 

14683-23-9 Eu-152 14 +/- 25 

15585-10-1 Eu-154 1 +/- 23 

14391-16-3 Eu-155 -2.0 +/- 8.7 

14596-12-4 Fe-59 4.3 +/- 9.4 

10043-66-0 1-131 0.7 +/- 3.4 

13966-00-2 K-40 4 +/- 84 

13966-31-9 Mn-54 0.7 +/- 3.7 

13966-32-0 Na-22 -1.6 +/- 5.0 

14681-63-1 Nb-94 0.9 +/- 4.4 

13967-76-5 Nb-95 -0.4 +/- 3.9 

15100-28-4 Pa-234m -30 +/-700 

15092-94-1 Pb-212 -2.5 +/-7.5 

15067-28-4 Pb-214 -11 +/-12 

13967-48-1 Ru-106 34 +/- 39 

Comments: 

QuaiiRorsiFiags: 

U - ResuH Is less than the sample specific MDC or tess lhan the associated TPU 

Y1 -Chemical Yield Is In control at100-110%. QuanUiaUve Yield Is assumed. 

Y2 • Chemical Yield outslda default limits. 

LT- Result Is less than Requested MDC. greater than sample spedfic MDC. 

SO- Spectral quality prevents accurate quanlllalion. 

51- Nuclide Identification and/or quanlltatlon Is tentative. 

Tl - Nudlde ldenllficallon Is tentallve. 

R - Nudlde has exceeded 8 hslntves. 

M- Requested MDC not mel. 

B • Analyte concentration greater than MDC. 

83 - Anelyte cgncentratlon greater than MDC bulless lhan Requested t.IJC. 

Data Package JD: GSW0409037-1 

Date Printed: Wednesday, September 22, 2004 Paragon Analytics 
UMS Version: 5.065A 

MDC Lab Qualifier 

7.3 u 
42 u 
40 u 

14.8 u 
15.9 u 
5.8 u 
144 u 
6.3 u 
9.1 u 
7.5 u 
6.8 u 

1230 u 
12.8 u 
20 U,J 

63 u 

Abbrevtetlons: 

TPU- lola! Propagated Uncertainty (see PAISOP 743) 

MDC- Minimum Detectable Concentration (see PAl SOP 709) 

BDL - Below Detection Umlt 

Page 2 of3 

000010 



Gamma Spectroscopy Results 
PAI713 Rev 8 

Method Blank Results 

Lab Name: Paragon Analytlcs 

Work Order Number: 0409037 

Clfe~t Name: Hall Environmental Analysis Laboratory 

ClfentProject ID: R-34 

Lab 10: . GS0400011-5MB 
Sample Matrix: WATER Final Aliquot: 1000 ml 

Result Units: pCI/1 Prep SOP: PAl 739 Rev 8 

Date Collected: 08-Sep-04 

Date Prepared: 08-Sep-04 

Date Analyzed: 08-Sep-04 

Prep Batch: GS04090B-5 

QCBatchiD: GS04090B-5-1 

Run ID: GS04090B-5A 

Count Time: 400 minutes 
File Name: 041560D07A 

Ubrary: FANP 

CAS NO Target Nuclide Resu It +/- 2 s TPU 

14683-10-4 Sb-124 2.5 +/- 3.7 

14234-35-6 Sb-125 -1.2 +/- 9.0 

13967-63-0 Sc-46 -0.3 +/-4.2 

15623-47-9 Th-227 25 +/-18 

15065-10-8 Th-234 -7 +1- 54 

14913-50-9 TI-208 3.6 +/- 5.8 

15117-98-1 U-235 -9 +/- 22 

13982-39-3 Zn-65 6.4 +/- 9.3 

Comments: 

Quallfiars/Fiags: 

U • Result Is less than tha sample specific MDC cr less than the essDCisted TPU 

Y1 - Chemical Yield Is In conlrol at100-11 0%. QuanlllaUve Yield Is assumed. 

Y2- Chemical Yield autslde defauk limits. 

L T - Result Is len than Requasted MDC, graatar than sample spectRe MDC. 

sa - Spedrel quality prevents accurate quanUtaUon. 

Sl - Nuclide ldenuncallon and/or quanlltDUon Is tentaUve. 

n -Nuclide ldanllflcallan Is lentallve. 

R - Nuclide has exceeded 8 hallllves. 

M - Requested MDC not mel 

B - Analyte cancanllallon greater than MDC. 

B3 - Analyte ccncentrallon greater than MDC but less then Requested MDC. 

Data Package ID: GSW0409037-1 

Date Printed: Wednesday, September 22. 2004 Paragon Ana/ytics 
LIMS Version: 5.065A 

MDC Lab Qualifier 

6.2 u 
15.6 u 
7.4 u 
29 u 
90 u 
9.6 u 
37 u 

15.4 u 

AbbrevlaUans: 

TPU- Total Propagated Uncertainty (see PAl SOP 743) 

MDC -Minimum Detaclable ConcenllaUon (see PAl SOP 709) 

BDL- Below Detection Umll 
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Gamma Spectroscopy Results 
PAI713 Rev 8 

Laboratory Control Sample(s) 

Lab Name: Paragon Analytics 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

CHentProject ID: R-34 

Library: ANALYTICAL 

CAS NO Target 
Nuclide 

14596-10-2 Am-241 

10198-40-0 Co-60 

10045-97-3 Cs-137 

Comments: 

QuaiiOers/Fiags: 

I Sample Matrix: WATER 
Prep SOP: PAl 739 Rev 8 

Date Collected: 08-Sep-04 

Date Prepared: 08-Sep-04 

Date Analyzed: 13-Sep-04 

Results +/- 2s TPU 

100000 +I- 12000 

49000 +I- 5800 

40200 +I- 4700 

Prep Batch: GS040908-5 

QCBatchiD: GS040908-5-1 
Run ID: GS040908-5A 

Count Time: 30 minutes 

MDC Spike Added 

1000 98200 

200 48200 

200 40100 

AbbreviaUons: 

Final Aliquot: 1000 ml 
Result Units: pCI/1 

File Name: 041586D07A 

%Rec Control Lab 
Limits Qualifier 

102 85-115 p 

102 85- 115 p 

100 85- 115 P,M3 

U -Result Is less lhan llle sample speclflc MDC or less lhan lhe associated TPU 

l T - Result Is less than Requesled MDC. graaler lhan sample specific MDC. 

TPU- Total Prapagaled Uncertainly (see PAl SOP 743) 

MDC - Minimum Delectable ConcentraUon (see PAl SOP 709) 

Y1 -Chemical Yield Is In cantrcl at 10D-11Do/o. QuanUtatlve Yield Is assumed. 

Y2- Chemical Yield outside defaultllmlls. 

L- LCS Recovery below lower ccntrclllmlt. 

H - LCS Recovery above upper control limit. 

P- LCS Recovery wllhln conlrolllmlts. 

M -The requested MDC was not meL 

M3 -The requested MDC was nol me~ bUtthereported 
scllvity Is greater than lhe reported MDC. 

Data Package 10: GSW0409037-1 

Date Printed: Wednesday, September 22, 2004 

sa- Spectral quality prevents accurate quanUlalion. 

Sl- NuclldaldenUficatlon and/or quantltatlon Is tentaUve. 

Tl- Nudlde ldenUficalion Is lenlatlve. 

R- Nuclide has exceeded 8 halnlves. 

Paragon Analytics 
LIMS Version: 5.065A 

Page 1 of 2 
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Gamma Spectroscopy Results 
PAI713 Rev 8 

Laboratory Control Sample(s) 

Lab Name: Paragon Analytics 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

CllentProject ID: R-34 

j· Lab ID: GS040908-5LCSD 

Library: ANALYTICAL 

CAS NO Target 
Nuclide 

14596-10-2 Am-241 

10198-40-0 Co-60 

10045-97-3 Cs-137 

Comments: 

Quallfiars/Fiags: 

I Sample Matrix: WATER 

Prep SOP: PAl 739 Rev 8 

Date Collected: 08-Sep-04 

Date Prepared: 08-Sep-04 

Date Analyzed: 13-Sep-04 

Results +/- 2s TPU 

94000 +I- 11000 

48600 +/- 5700 

41200 +/- 4800 

Prep Batch: GS040908-5 

QCBatchiD: GS040908-5-1 

Run ID: GS040908-5A 

Count Time: 30 minutes 

MDC Spike Added 

0 98200 

100 48200 

200 40100 

Abbreviallons: 

Final Aliquot: 1000 ml 

Result Units: pCI/1 

File Name: 041551D08A 

%Rec Control Lab 
Limits Qualifier 

96.1 85-115 p 

101 85- 115 p 

103 I 85-115 P,M3 

U - Resull Is less lhan the 5Bmple spedftc MDC or less than the associated TPU 

LT- Result Is less !han Requested MDC, grealer lhan sample specific MDC. 

TPU- Tolal Propagated Uncertainly (see PAl SOP 743) 

MDC- Minimum Oetec:table Concentration {see PAISOP 709) 

Yl- Chemical Yield Is In conlrol at1DO-IIO'I'o. Quantitative Yield Is assumed. 

Y2- Chemical Yield outside defaull Hmlts. 

L- LCS Recovery below lower control lim~. 

H- LCS Recovery above upper conlrolllmll 

P- LCS Recovory wllhln control limits. 

M- The requesled MOC was nor mal 

M3- The requested MOC was not me~ but lhereported 
activity Is greater than the repcr1ed MDC. 

Data Package ID: GSW0409037-1 

Date Printed: Wednesday, September 22, 2004 

sa - Speclnll quallly prevents accurate quanll1alicn. 

Sl - Nuclide ldenllficaUcn and/or quanUiallcn Is tentative. 

Ti - Nuclide ldenttncaticn Is tentative. 

R - Nuclide has exceeded B halfilves. 

Paragon Ana/ytics 
LIMS Version: 5.065A 
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Gamma Spectroscopy Results 
PAI713 Rev 8 

Duplicate Sample Results (DER) 

Lab Name: Paragon Analytics 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

ClientProject 10: R-34 

FJeld ID: R-34 Water 

Lab 10: 0409037-lDUP 

Library: FANP 

CAS NO Analyte 

14331-83-0 Ac-228 

14391-76-5 Ag-110m 

14682-66-7 Al-26 

14596-10-2 Am-241 

13966-02-4 Ba-7 

14913-49-6 Bl-212 

14733-03-0 81-214 

13982-30-4 Ca-139 

14762-78-8 Ce-144 

14093·03·9 Co· 56 

13981-50-5 Co-57 

13981-38-9 Co-56 

10198-40·0 Co-60 

14392..(}2-0 Cr-51 

13967-70-9 Cs-134 

10045-97-3 Cs-137 

14683-23-9 Eu-152 

Comments: 

OupllcDto Qu1111nars/Fioga: 

.. 

U • Resullls less lhenlhe sample spaciDc MDC. 

Sample Matrix: WATER 

Prep SOP: PAl 739 Rev 8 
Date Collected: 01-Sep-04 

Date Prepared: 08-Sep-04 

Date Analyzed: 09-Sep-04 

Sample 
Result+/- 2sTPU 

-2 +/- 24 

0.7 +/- 4.1 

1.1 +/- 5.4 

51 +/- 92 

5 +/- 40 

-8 +/- 63 

6 +/- 17 

1.2 +/- 4.0 

-17 +/- 25 

2.5 +/- 9.6 

-5.6 +/- 3.6 

0.8 +/-4.7 

-1.7 +/- 4.7 

20 +/-50 

·5.0 +/- 5.7 

-0.8 +/- 4.3 

8 +/- 23 

Y1 ·Chemical Yield lsln control al100·11 0%. Quantllallve yield Is assumed. 

Y2- Chemical Yield outside default tlmlls. 

W- OER Is greater than Wemlng Umll ol 1.42 

D - OER Is greater lhan Conlral Umlt or 2.13 

LT- Reault Is leas lhan Request MDC, greater than sample specific MOC 

M • Requested MOC nol met. 

Prep Balch: GS040908-5 

QCBatchiD: GS04090B-5-1 

Run ID: GS04090B-5A 

Count Time: 400 minutes 

Duplicate 
Result+/- 2sTPU 

-3 +/- 28 

-0.5 +/- 4.1 

1.8 +/- 5.7 

3.4 +/- 3.8 

9 +/- 34 

20 +/- 64 

9 +/- 14 

-0.7 +/- 2.6 

10 +/-17 

3.7 +/- 8.8 

-1.8 +/- 2.2 

-2.6 +/- 4.5 

-1.3 +/- 5.5 

-7 +/- 35 

·0.1 +/- 4.2 

2.7 +/-4.7 

-34 +/- 26 

Ml- The requested MDC was nol mel, butlhe reported 
SO • Spectral quality prevents ae<:ur.~te quanlilatlon. 

activity Is greeter than the reported MDC. 

L • LCS Recovery below lower &:Otllrclllmlt. 

H • LCS Recovery above upper contratllmll 

P - LCS, Matrix Spike Recovery wflhln control limits. 

N • Matrix Spike Recovery oulslde controlllmlls 

Data Package ID: GSW0409037-1 

Date Printed: Wednesday, September 22, 2004 

Sl - Nudlde ldenUficallon end/or quanlllallon Is tentallve. 

Tl -Nuclide ldentlficaUon Is tentallve. 

R • Nuclide has exceeded 8 halOives. 

G- Sample density differs by more lhan 15'~ of LCS density. 

Paragon Analytics 
UMS Version: 5.055A 

Final Aliquot: 960 ml 

Prep Basis: Unfiltered 

Moisture(%): NA 

Result Units: pCI/1 

File Name: 041570D07A 

DER Control Lab 
Limit Qualifiers 

0.04 2.13 u 
0.20 2.13 u 
0.10 2.13 u 
0.52 2.13 u 
0.08 2.13 u 
0.30 2.13 u 

0.14 2.13 U,J 

0.39 2.13 u 
0.90 2.13 u 
0.09 2.13 u 

0.88 2.13 u 

0.53 2.13 u 
0.06 2.13 u 
0.45 2.13 u 

0.70 2.13 u 
0.56 2.13 u 
121 2.13 u 

AbbreviaUons: 

TPU- Total Propagated Uncertainty (sae PAl SOP 743) 

OER • OupUcale E11t1r Rallo 

BDL· Below Detecllan Umlt 

NR- Nol Reported 

Page 1 of 4 
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Gamma Spectroscopy Results 
PAI713 Rev 8 

Duplicate Sample Results (DER) 

Lab Name: Paragon Analytlcs 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

CllentProject 10: R-34 

Field JD: R-34 Water 

Lab ID: 0409037-1DUP 

Library: FANP 

15585-10-1 Eu-154 

14391-16-3 Eu-155 

14596-12-4 Fe·59 

10043-66.0 1-131 

13966.00-2 1(-40 

13966-31-9 Mn-54 

13966-32-0 Na-22 

14681-63-1 Nb-94 

13967-76-5 Nb-95 

15100-28-4 Pa-234m 

15092-94-1 Pb-212 

15067-28-4 Pb-214 

13967-48-1 Ru-106 

14683-10-4 Sb-124 

14234-35-6 Sb-125 

13967-63-0 Sc-46 

15623-47-9 Th-227 

15065-11l-8 Th-234 

14913-50-9 Tl-208 

Comments: 

Duplicate QIJllllfiors/Fiags: 

U • Result Is less lhan lhe sample specific MDC. 

Sample Matrix: WATER 

Prep SOP: PAl 739 Rev 8 
Date Collected: 01-Sep-{)4 

Date Prepared: OB-Sep-04 

Date Analyzed: 09-Sep-04 

-8 +/- 23 

-3 +/- 18 

4 +/-11 

-11 -1'/- 21 

20 +/- 91 

-1.5 +/- 4.3 

-0.8 +/- 4.4 

2.3 +/-4.0 

0.4 +1- 4.8 

220+/-700 

3 +/- 10 

4.1 +/- 8.7 

-14+/-40 

2.6+/-7.5 

-2 +/-10 

0.5 +/-4.7 

-30 +/- 39 

170 +/- 100 

4.8 +1- 4.3 

Y1- Chemical Yield Is In controlat100·110%. Ouanlllalive yield Is assumad. 

Y2- Chemical Yield outside defaull limits. 

W- DER Is greater lhan Wamlng Umlt of 1.42 

D • DER lsgrealerlhan Control Umlt of 2.13 

LT- Result Is less lhen Request MDC, greater lhen sample specific MDC 

M - Requested MDC not mel. 

Prep Batch: GS040908-5 

QCBatchiD: GS040908-5-1 

Run ID: GS040908-5A 

Count Time: 400 minutes 

-16 +/- 26 

2.0 +/- 9.4 

0 +/-11 

-2.2 +/-7.9 

24 +/- 89 

1.9 +/- 4.3 

-0.5 +/- 5.2 

-0.1 +/- 4.6 

1.0 +/- 4.8 

520 +/-790 

-0.9 +/- 8.3 

-3 +/- 12 

-18 +/- 40 

-0.9 +/- 4.6 

6 +/-10 

-5.9 +/-4.8 

2 +/- 20 

-12 +/-55 

-0.3 +1- 5.8 

MJ -The requested IJ.DC was not met, butlha reported 
SQ • Spectral quality prevents accurate quanlilatlon. 

adlvlly Is grealar than lha reported MDC. 

L- LCS Recovery below lower contrnlllmll 

H - LCS Recovery above upper controlllmll 

P • LCS, Malrlx Spike Recovery within control limits. 

N • Matri• Spike Recovery outslda contrclllmits 

Data Package ID: GSW0409037-1 

Date Printed: Wednesday, September 22, 2004 

Sl -Nuclide ldenllficallon and/or quantltallon Is tentative. 

Tl • Nuclide ldentiftCallon Is tentative. 

R • Nuclide hes exceeded B halftlves. 

G- Semple density dlffi!IS by more than 15% of LCS density. 

Paragon Analytics 
LIMS Version: 5.065A 

Final Aliquot: 960 ml 

Prep Basis: Unfiltered 

Moisture(%): NA 

Result Units: pCI/1 

File Name:041570D07A 

0.23 2.13 

0.23 2.13 

0.27 2.13 

0.38 2.13 

0.03 2.13 

0.56 2.13 

0.04 2.13 

0.39 2.13 

0.10 2.13 

0.28 2.13 

0.26 2.13 

0.51 2.13 

0.07 2.13 

0.41 2.13 

0.55 2.13 

0.94 2.13 

0.74 2.13 

1.64 2.13 

0.70 2.13 

Abbreviations: 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

U,J 

u 
u 
u 
u 
u 

u,w 
u 

TPU ·Total Propagaled Uncertainty (see PAl SOP 743) 

DER - Dupficate Error Rallo 

BDL- Below Detedlon Umlt 

NR - Not Reported 
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Gamma Spectroscopy Results 
PAI713 Rev 8 

Duplicate Sample Results (DER) 

Lab Name: Paragon Analytics 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

CllentProject ID: R-34 

Fieldlb: R-34 Waler Sample Matrix: WATER 

Lab ID: 0409037-1DUP 
Prep SOP: PAl 739 Rev 8 

.. Date Collected: 01-Sep-04 
Date Prepared: 08-Sep-04 

Library: FANP Date Analyzed: 09-Sep-04 

U-235 13 +/- 23 

Zn-65 -1.0 +/- 9.7 

Comments: 

Dupllcatu Quullllurs/Fiogs: 

U- Resullls less than lhe sample spedfic MDC. 

Y1- Chemical Yield lsln canlral at1DD-110'Ya. Quanlllallve yield Is assumed. 

Y2 -Chemical Yield oulslde defauh limits. 

W- DER 15 greater than Wamlng Umlt of 1.42 

D • DER Is greater than Central Umll of 2.13 

LT- Resllltls less lhan Request MDC, greater !han sample spedflc MDC 

M- Requested MDC not mel. 

Prep Batch: GS04090B-5 
QCBatchiD: GS040908-5-1 

Run ID: GS04090B-5A 
Count Time: 400 minutes 

4 +1- 23 

-1 +/- 11 

M3 -The requested MDC was not mel. but the reported SO • Spectral quality prevents acrurate quanlllallcn. 

at:Uvlly Is greater than the reported MDC. 

L - LCS Reeoverv below lower conlrulllrnit. 

H - LCS Recavery above upper contrnlllmlt. 

P -LCS, Matrix Spike Recovery within control limits. 

N • Malrlx Spike Recovery outside conlrolllmlts 

Data Package 10: GSW0409037-1 

Date Printed: Wednesday, September 22, 2004 

Sl • Nudlde ldentlficadcn andlcr quaniHadcn Is tentsUve. 

Tl - Nuclide ldenUficaUon Is lenlallve. 

R • Nuclide has exceeded B haiDJves. 

G. Sample density differs by more then 15o/o of LCS den ally. 

Paragon Ana/ytics 
LIMS Verslon: 5.065A 

Final Aliquot: 960 ml 

Prep Basis: Unfiltered 
Moisture(%): NA 
Result Units: pCi/1 

File Name: 041570D07A 

Abbreviations: 

TPU ·Total Propagated Uncerialnty (see PAl SOP 743) 

DER • Duplicate Error Rado 

BDL- Below Delectlon Umll 

NR • Not Reported 
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Gamma Spectroscopy Results 
PAI713 Rev 8 

Duplicate Sample Results (DER) 

Lab Name: Paragon Analytics 

Work Order Number: 0409037 

Client Name: Hall Environmental Analysis Laboratory 

CllentProject ID: R-34 

FlelciiD: 

Lab ID: GSD40908-5LCSD 

Library: ANALYTICAL 

CAS NO Analyte 

14596-10-2 Am-241 

10198-40.() Co-60 

10045-97-3 Cs-137 

Comments: 

Dupllcalo OuannarsiFlags: 

U • Resullls less lhan lhe sample spedflc MDC. 

Sample Matrix: WATER 

Prep SOP: PAl 739 Rev 8 

Dale Collected: 08-Sep-04 

Date Prepared: 08-Sep-04 

Date Analyzed: 13-Sep-04 

Sample 
Result+/- 2sTPU 

100000 +/-12000 

49000 +/- 5800 

40200 +/- 4700 

Y1 ·Chemical Yield lsln tonlrol al1D0-110%. Ouenlllalive yield Is assumed. 

Y2 - Chemical Yield aulslde defaullllmlls. 

W- DER Is grealer lhan Werning Umlt of 1.42 

0 - OER Is greater lhan Conkel Umll of 2.13 

LT- Resullls lass lhan Requesl MDC, grealer lhan sample spectnc MDC 

M- Requesled MDC nal mel 

Prep Batch: GS040908-5 

QCBatchiD: GS040908-5-1 

Run ID: GS040908-5A , 

Count Time: 30 minutes 

Duplicate 
Result+/- 2sTPU 

94000 +/- 11000 

48600 +/- 5700 

41200 +/- 4800 

M3 - The requesled MDC was nol me~ bullhe repar1ed 
50 - Spectral quallly prevenl5 accurate quantltaUon. 

actlvlly Is greater than lhe reported MDC. 

L • LCS Recovery below lawllt canlral limit. 

H - LCS Recovery above upper amlral llmll 

P • LCS, Malrlx Spike Recovery within conlrolllml15. 

N - Matrix Spllle Recovery outside canlrnlllmlls 

Data Package 10: GSW0409037-1 

Date Printed: Wednesday, September22, 2004 

Sl - Nuclide Identification andlcr quanlltellon Is Jentallve. 

Tl· NucUde ldenUIIcation Is tentative. 

R - Nudlde has excaaded 8 haiDives. 

G ·Sample denslly differs by more than 15% of LCS density. 

Paragon Analytics 
LIMS Version: 5.065A 

Final Aliquot: 1000 ml 

Prep Basis: Unfiltered 

Moisture(%): NA 

Result Units: pCI/1 

File Name: 041551DOBA 

DER Control 
Limit 

0.34 2.13 

0.05 2.13 

0.14 2.13 

AhbrevlaUDIIS: 

Lab 
Qualifiers 

p 

p 

P,M3 

TPU ·Total Propagated Uncertainly (see PAl SOP 743} 

OER - Dupticate Errcr Rallo 

BDL- Below DelectJon Umll 

NR • Nol Reported 
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