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1. This narrative covers the analyses of 3 water samples.
`1101687-1

2. The samples were prepared and analyzed in accordance with the method checked on the

attached glossary.

3. Sample holding times as required by the method and/or contract were met with the

exception of Nitrate and Nitrite.

4. The cooler temperature was recorded on the chain-of-custody.

5. The method blanks were within method criteria.

6. The Laboratory Control Samples (LCS) were within the laboratory control limits.

7. The matrix spike recoveries were within the 75-125% control limits.

8. The replicate analyses were within the 20% Relative Percent Difference ( RPD) control
limit.

J. Michael Taylor Date
' Vice President

Philadelphia Analytical Laboratory

nip,i I I-7o2

Ilu resulrs presented in this report relate onlv to the :maivt¢al tesunu and conditions or the samples at receipt and durine smraee. All pages of this report are

imeeral pans of the anaWt¢al data. llicreiore, this report shouid om, he reproduced in its ennrerv of 13 pages.
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WET CHEMISTRY METHODS GLOSSARY FOR ANALYSIS OF WATER SAMPLES

EPA 600 SW846 t)THER

Aciditv _305.1

Alkalinitv Bicarbonate Carbonate 310.1

BOD - - 405.1 5210B (b)

Ion Chromato aphv:

ididB id hl ^00 0 9056e uor eorom e

Ph ti h

.

0

_

9056a etrate _ osp

Z

te .

ulfate -Formate _Acetate _Oxalate 300.0 9056

Chloride 325.2 9251

Chlorine Residual 330.5 (mod)

Cvanide Amenable to Chlorination 335.2 _9010A

Cvanide ( Total) 335.2 9010A 9012 -ILM04.0 (e)

Cvanide, Weak Acid Dissociable -412 (a) -4500CN-1(b

COD 410.4 ( mod) 5220 C (b)

Color 110.2

C urrosivitv by Cuupon) 1110 (mod )

t hromium \'I 7196A _')500Cr-D (b)

Fluoride _ >40.2

Hardness. Calcium 215.2

Hardness. Total 130.2

Iodide _A'.iTM D19P202 (1)

Surfactant 425.1

_'.`litrate-Nitrite _?litrate _Nitrite 353.2

Ammottia 350.3

Total_Kjeldahl Nitrogen _Organic Nitrogen _351.4

Total _Organic _Inorganic Carbon _415.1 9060

Oil and Grease 413.1 9070

_pH _pH. Paper 150.1 _9(140A 9041A

Petroleum Hvdrocarbons, To tal Recoverable 418.1

Phenol 420.1 _420.2 9065 9066

_Ortho Phosphate -Total Phosphate 365.2 _4500-P B -C

Sainity _210A ( a) _2520B (b)

Settleable Solids 160.5

.^ullide 376.2 376.1 9030A

Reactive _Cvanide _Sulfide _Sec 7.3

Silica 370.1

Sulfite 377.1

Sulfate 375.4 9038

Specific Conductance 120.1 9050
tipecific Gravitv (a)

'_^ L^ 1311

wnthetic Precipitation Leach _1312

fortal _Dissoived _Suspcnded _tiulids ioU_ I __

i'^ital Or¢anic Halides

_

450.1 0020B

T'urbiditv _180.1

^'olatile Solids _Total _Dissolved _tiuspended 160.4

()ther: INethod:

21 21OAiAL8.95
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METHOD REFERENCES AND DATA QUALIFIERS

DATA OUALIFIERS

U Indicates that the parameter was not detected at or above the reported limit. The

associated numerical value is the sample detection limit.

* = Indicates that the original sample result is greater than 4x the spike amount added.

ABBREVIATIONS

MB = Method or Preparation Blank.
MS = Matrix Spike.
MSD = Matrix Spike Duplicate.
REP = Sample Replicate
LC = Laboratory Control Sample.
NC = Not calculated.

A suffix of -R, -S. or -T following these codes indicate a replicate- spike or sample
duplicate analysis respectively.

ANALYTICAL WET CHEMISTRY METHODS

ASTM Standard Methods.

2. USEPA Methods for Chemical Analysis of Water and Wastes (USEPA 600/4-79-
020).

3. Test Methods for Evaluating Solid Waste (USEPA SW-846).

a. Standard Methods for the Examination of Water and Waste . 16 ed.. (1989).

b. Standard Methods for the Examination of Water and Waste , 17 ed., (1983)

c. Method of Soil Analysis , Part I, Physical and Mineralogical Methods, 2nd. Ed.
(1986)

d. Method of Soil Analvsis , Part 2, Chemical and Microbiological Properties. Am.
Soc. Agron.- Madison. WI (1965)

i,JLP .i (r.Untrac; ^^.iDOrIIiof^1':0jan:. SiBle:1Cnt oi ',` orK iJr iGUCClnlc :\nalVsis.

f. Code of Federal Reauiations.

RFW 21-2 1 L-034/D-06/96
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Recra LabNet - _ :onvilie

INORGANICS CATA SUMMARY REPORT L2/16/99

CLIENT: TM1-HANFORD E99-012

WORK ORDRR: 10985-001-001-9999-00

SAMPLE SITE ID ANALYTg

-001 •BOTSFS 9 itef• Chloride by'IC

Fluoride by IC

Nitrite by IC

Nitrate by IC

Sulfate by IC

-002 BOT5H3 Chloride by IC

Fluoride by IC

Nitrite by I_

Nitrate by L.

Sulfate by ]_

-00] BOTSHS Chloride b.: 1_

Fluoride by :C

Nitrite by IC

Nitrate by I_

Sulfate by C_

RECRA LOT Y.: 9811L402

REPORTING DILOTION

RESULT UNITS LIMIT FACTOR

...

1 . 6

.:=
MG/L..

0.25 1.0

0 .50 u MG/L 0.50 1.0

0 .25 u MG/L 0.25 1.0

J .9 MG/L 0.25 1.0

25 .7 MG/L 2.5 1.0

7 .9 MG/L 0.25 1.0

0 .50 u MG/L 0.50 1.0

0 .25 u MG/L 0.25 1.0

13 MG/L 0.25 ...,

39 .8 MG/L 2.5 1.0

2 .4 MG/L 0.25 1.0

0 .50 v MG/L 0.50 1.0

0 .25 u MG/L 0.25 1.0

16 MG/L 0.25 l.0

34 .0 MG/L 2.5 1.0
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Recra LabNet - l:onvilie

INORGANICS MBTHOD BLidM DATA SUMMARY 2..G6 -21 16/99

CLIENT: 'W-MANPORD B99-012

WORK ORDER: 10985-001-001-9999-00

SAMPL6 SITS ID ANALYTS

BLANR10 38LIC091•MB1

m.:.:.::

Chloride by IC

Fluoride by IC

Nitrite by IC

Nitrate by IC

Sulfate by IC

RECRA LOT :: 9911L902

REPORTING DILUTION

RESULT UNITS LIMIT PACTOR

0:25u MG/L 0.25 1.0

0.50 u MG/L 0.50 1.0

0.25 u MG/L 0.25 1.0

0.25 u MG/L 0.25 1.0

0.25 u MG/L 0.25 1.0
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Recra LabNet - :ion,:iie

INORGANICS ACCURACY REPORT _.l,1e98

CLIENT: YTII1-NANFORD B99-012

WORK ORDER: 10985-001-001-9999-00

SAMPLE SITE ID ANALYTS

-001 9oT5F5 Chloride by Ic

Fluoride by IC

Nitrite by IC

Nitrate by IC

Sulfate by IC

BLANK10 99LIC091-M81 Chloride by IC

Fluoride by IC

Nitrite by IC

Nitrate by IC

Sulfate by IO

RBCRA LOT X: 981::.402

SPIKED :NITIAL SPIKED DILUTION

SAMPLE RESULT AMOUNT %R5COV FACPORISPKI

_:..9.:
•1

. 6 ' • 5.0 105.2 ..0

10.8 0.00 10.0 108.2 1.0

5.2 0.25u 5.0 104.1 1.0

i9 7.9 10 107.9 1.0

'7.9 25.7 50.0 104.5 1.0

4.7 0.25u 5.0 94.4 1.0

10.4 0.SOu 10.0 104.4 1.0

4.9 0.2Su 5.0 98.5 1.0

4.7 0.25u 5.0 94.9 1.0

4.9 0.25u :.z 96.1 1.0
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Recaa :abNet Lionvil.e

INORGANICS PRRCISION R'nPORT 1],16/90

CLIBNT: TNN-HANFORD B99-012

WORK ORDER: 10985-001-001-9999-00

SAMPL6 SITR ID ANALYTB

'i i-001R8P BOTSFS Chloride bylC 'v'=a 69

Fluoride by IC

Nitrlte by IC

Nitnte by IC

Sulfate by ZC

RRCRA LOT #: 9811L402

INITIAL

RESULT RBPLICA7

1.6 1.6

0.50u 0.50u

0.25u 0.2Su

].9 8.0

25.7 26.0

DILUTION

RPO FACTOR(R6P)

0.56 1.0

NC 1.0

NC 1.0

0.64 1.0

1.3 1.0
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Recra LabNet - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNU-HANFORD B99-012

DATE RECEIVED: 11/13/98 RFW LOT #:9B11L402

CLIENT ID /ANALYSI:i RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS

BOT5F5

CHLORIDE BY IC 001 W 98LIC091 11/11/98 11/18/98 11/18/98
CHLORIDE BY IC 001 REP W 98LIC091 11/11/98 11/18/98 11/18/98
CHLORIDE BY IC 001 MS W 98LIC091 11/11/98 11/18/98 11/18/98
FLUORIDE BY IC 001 W 98LIC091 11/11/98 11/18/98 11/18/98
FLUORIDE BY IC 001 REP W 98LIC091 11/11/98 11/18/98 11/18/98
FLUORIDE BY IC 001 MS W 98L1C091 11/11/98 11/18/98 11/18/98
NITRITE BY IC 001 W 98LIC091 11/11/98 11/18/98 11/18/98
NITRITE BY IC 001 REP W 98LIC091 11/11/98 11/18/98 11/18/98
NITRITE BY IC 001 MS W 98LIC091 11/11/98 11/18/98 11/18/98
NITRATE BY IC 001 W 98LIC091 11/11/98 11/18/98 11/18/98
NITRATE BY IC 001 REP W 98LIC091 11/11/98 11/18/98 11/18/98
NITRATE BY IC 001 MS W 98L1C091 11/11/98 11/18/98 11/18/98
SULFATE BY IC 001 W 98LIC091 11/11/98 11/18/98 11/18/98
SULFATE BY IC 001 REP W 9BLIC091 11/11/98 11/18/98 11/18/98
SULFATE BY IC 001 MS W 98LIC091 11/11/98 11/18/98 11/18/98

BOTSH3

CHLORIDE BY IC 002 W 98LIC091 11/11/98 11/18/98 11/18/98
FLUORIDE BY IC 002 W 98LIC091 11/11/98 11/18/98 11/18/98
NITRITE BY IC 002 W 98LIC091 11/11/98 11/18/98 11/18/98
NITRATE BY IC 002 W 98LIC091 11/11/98 11/18/98 11/18/98
SULFATE BY IC 002 W 98LIC091 : 1/11/98 11/18/98 11/19/98

BOTSHS

CHLORIDE BY IC 003 W 98LIC091 11/11/98 11/18/98 11/18/98
FLUORIDE BY IC 003 W 98LIC091 11/11/98 11/18/98 11/18/98
NITRITE BY IC 003 W 9BLIC091 11/11/98 11/18/98 11/18/98
NITRATE BY IC 003 W 98LIC091 11/11/98 11/18/98 11/18/98
SULFATE BY IC 003 W 98LIC091 11/11/98 11/18/98 11/18/98

LAB y .
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Recra LabNet - lionville Laboracory

INORGANIC ANALY:'.CAL DATA PACKAGE FOR

TdU-HANFOR:) 399-0i2

DATE RECEIVED: 11/1.3/98 RFW LOT #: 9811L402

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTI ON EXTR/PREP ANALYSIS

CHLORIDE BY IC MB1 BS W 98LIC091 N/A 11/18/98 11/18/98

FLUORIDE BY IC MB1 W 98LIC091 N/A 11/18/98 11/18/98

FLUORIDE BY IC MB1 BS W 98LIC091 N/A 11/18/98 11/18/98

NITRITE BY IC MB1 W 98LIC091 N/A 11/18/98 11/18/98
NITRITE BY IC M81 BS W 98LIC091 N/A 11/18/98 11/18/98
NITRATE BY IC MB1 W 98LIC091 N/A 11/18/98 11/18/913
NITRATE BY IC M81 BS W 98LIC091 N/A 11/18/98 11/18/98

SULFATE BY IC M81 W 98LIC091 N/A 11/18/98 11/18/98
SULFATE BY IC MB1 BS W 98LIC091 N/A 11/18/98 11/18/98
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Ifcchlcl Ilaoford Inc ('IIAIN OF CUSTODY/SAN1PLr ANALYSIS REQUEST 1199-0I2-39 PaPe i or i

1Ilrllur^ ^

(W^ I kC^ I ^
Cnmpan) Conlacl

Bob Raidl
Telephone No.

372-9595
Project Coordinator
RENI. Sl

Data lurnaround

C

45I'rl.jrct Drsignation Sampling I nralion qF No. Days

lyuiicl i uhc Sumpimg 100 Area 099-012

lar ( hcsl \n.

G^0

Field I ogbook No. /

&
/^ y
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I Cd ' t EL 9 l fa .\pref5

\Ilipprd 1 a

I ,I11111 , - IJ9v

Offsuc Prnperl., No.

N^`

Bill of Lading/Air Hill No.
. I , , Aol I 'YZJS//S^

N a,I> 11rsignalilnl Client determined no waste codes associate d with this project It

Pri\\IlttIS\hIPI1'll\/\Rli1/RF",%I\RKti
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I I 1 I 2
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sn..mScan Trdoum111 ICAmmns ICPMaals - f.ma,IPln
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SampleNo Matrix SampleDate SampleTime ^`-i ( *f.^j<ti Ityii:; .

OT5F5 Waler Ir rl 9 p J Lcl ^ x x
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"

_

^-
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J
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^I I L^^.•
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a> ^ 1 ^ ... .. .. .. .
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Bechtel IlanforJ Inc. CIIAIN OF CUSTODY/SAMPLE ANAL YSIS RGQUGS1' 1199-012-43 P.K<

nt
(alkrtor Cnmpany Contact Telephone No. Project Coordinator Data Turnaround

V1q Bob Raidl 372-9585 - 1RFNT. SJ

1'rojerl l)esignatiun SampRng Incaaon .AF No. 45 Days
Ayuilcr I ube Sampling IIIO Area R99-012

Irr(hes1 No.

` °

Field l.ogbouk No. r L /^ q ' /

L

Ue1Lod ofShipmenl

r^[ 7^Q/ / 7 Iederal licpress

Skipp<d to kfi Ofrsite I'rnperl)No. Rill of Iading/.tir Rill No.
1 /Ill l It,, ,1 n qg 1 v23s79sZOL.9

^^'aste 1lesignalion Client determined no waste codes associated with this project O

I'OSSIIILf:SAMPLF.IfAZARUS/REMARKS None None e -JU IlNminrll lo,,,oPll
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T)'pe of Conlainer
P P P P P
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I 2

Special IlanAling uld/ur Storage
Volume

20ml 250m1 Sno.ld. inwnl Inun..lt

Activny Sran rduum IIl I(dmom - 1( I' 1Jeu1v - •s dlyha

^^lWn dllnAIIAII Gnnsnaa

SADIPI.F. ANAI.YSIS u nlA`
uw,^^ne

Nmn< Ninnr
S^nla^r,

Sample No Matrix • Sample Date Sample Tilne i^,;; i . , , • , . , r. , .
-

^
'C. l.a..

R0f5113 Water

oT5H4 " 1^ Water 0/0,

PF.(TAI:,INS7R1I(17ONS Llahiy e
l1AIN OF POSSESSION Signlf'rinl Names

Sn - RJ
elinquishe li9ef4lme eceivede) Ar^ Daleflime

imm^

SO SNW

TolyM' l

•

y I^y^ ^ 1^
use

Jx.

eku,plisb<JR) e/G <^ypr^ Da me e«ir<A y Pal<lfim< n rbl
. \

Iuwi,SLA^
<linlPli. d , naldrilne eteiveaRY D^le'lul,c nl n„^^nl^^„„I.

L-I- /I /.; y ;,I ;;:;'
<IimpisbeJ By Dale?ime ecei.ed By, I blel liuc

/ \ \.pn i,.,C

^ t\, A unu

I.AROR.^fOR1 1^^.<i.<dn> I.ne u.,, o r
Sf:CIION

FINAI. SADIPI.f: Iuspusal btenlud I e. ,^,I ,,1 nr U.nr l imr
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Rcchtcl Ilanford Inc. CIIAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-012-44 P°sr i

1 ullrclur _
rn ( ^.,F t 1

(ompany Cbnlarl Ttlephone No.
Ilob Raidl 372-9585

Project Coordinator
1RFN7, S)

Data 7Lrnaround

,1 G

1'lojrrl Ursi¢Ilalinn Sampling I.ocalion '.AV No. J`a Days r..l

Aquifululn:tiamplinE 1110Arca U99-012 Q

14'r (brsl No. fl , Field logbook No.
(; L

,1lelhod of Shipmenl
f d lle cra Aptcss

tihipprd 1 o k ORsite 1'roperly No. 2 Rill (if LadingUir Bill No.
^;nl(IC,t 11^I,^q^r

(^
40)

uT""JC1 YZ3S Sz 0 zy
\\u1e l/esignaliun Client determined no waste codes associated with this project. ('UA

1'(/SSIIIIF:SAt111'I.E11\ZARUS/Nk:MARKS Nnne wn,c I,„,I+( IlwulnPU uNmmPu
Preservation q

Type of Container
P P P P 1'
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I I I 2
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SAMPI.E A NAIXSIS Ifsl... ^^cbnnde

Mlulr Nmee

Solleml

Sample No Matrix • Samplc Date Sample Time

0T5H5 Water 11 11 9 K 1 z 5 S X X

3OT5H6 Water I' It y j Z SS

'PF.(I.tf. INSIRII("ININS ^talrix •
lU1N IIF POSSESSION

1
Sign/1'rinl Names

s = sod
sr

elinquisLed B) Dale/rime iles:cked 0) oa(A ha-M7 Daleflin;c
,

Sn Snbd

ft, ^ L I Allis

'

, J ^O SI

{
SlnJae

N'fln
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p

.bi
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/)
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Recra LabNet Philadelphia Data ^^
Log inAnalytical Report

Client : TNU-HANFORD B99-012
rtFW# : 9811 L402
SDG/SAF# : H0306/B99-012

METALS CASE NARRATIVE

\-°ZSZ^^^
W.O.#:10985-001-001-9999-00

Date Received: 11-13-98

This narrative covers the analyses of 6 water samples.

2. The samples were prepared and analyzed in accordance with methods checked on the
attached glossary.

3. All analyses were performed within the required holding times.

4. The cooler temperature has been recorded on the Chain of Custody.

5. All Initial and Continuing Calibration Verifications (ICV/CCVs) were within control limits.

6. All Initial and Continuing Calibration Blanks (ICB/CCBs) were within control limits.

7. All preparation/method blanks were within method criteria. Refer to the Inorganics Method
Blank Data Summary.

8. All ICP Interference Check Standards were within control limits.

9. All laboratory control samples (LCS) were within the laboratory control limits. Refer to the
Inorganics Laboratory Control Standards Report.

10. All matrix spike (MS) and matrix spike duplicate (MSD) recoveries were within the 75-
125% control limits. Refer to the Inorganics Accuracy Report.

11. All MSs and MSDs were within the 20% Relative Percent Difference (RPD) control limits.
Refer to the Inorganics Matrix Spike Duplicate Report.

12. The duplicate analyses for 4 analytes were outside the 20% Relative Percent Difference
(RPD) control limits. Refer to the Inorganics Precision Report.

fhe results presented in this report relate only to (he anaWtical testin¢ and conditions of the samples at receipt and durine storaee. AII paees of this
report are inaeeral puns of the analvtical data Theretbre this report should Only be reproduced in i enuretv of py y 1 1r

208 Welsh Pool Road • Lfonville, PA 19341-1333 •(610)-280-3000 • Fax (610) 280-3041



13. For the purposes of this report. the data has been reported to the Instrument Detection Limit
(IDL). Values between the IDL and the Practical Quantitation Limit (PQL) are acquired in
a region of less-certain quantification.

CC.-I-S-r1q
p' J. Michael Tavlor Date
111""" Vice President and Laboratorv %fanaeer

Lionville Analvtical Laborator-1-

Ow/m 1 1-402

(Lit, OnZ



METALS METHOD GLOSSARY

The followin¢ methods are used as reference for the digestion and analysis of samples contained within this

Recra Lot#: 9$IIL407

Leaching Procedure: __1310 _1311 _1312 _Other:

CLP Metals _ Digestion and _ Analysis Methods: _Q..M03.0 _Q.M04.0

Metals Digestion Methods: V 3005A _3010A _3015 _3020A _3050A _3051 _200.7 _SS17

Other:

Metals Analysis Methods

SW846

Aluminum 3_6010B

Antimony 36010B 7041

Arsenic 76010B 7060A 5

Barium 76010B

Beryllium 76010B

Bismuth __6010B'

Boron 6010B

Cadmium 76010B 7131A s

Calcium

_

76010B

Chromium 76010B 7191 5

Cobalt

_

76010B

Copper 76010B 7211 5

Iron

_
76010B

Lead 76010B _7421 5
Lithium _6010B _7430'

Magnesium
Manganese
Mercurv _7470A' _7471A

Molybdenum _6010B

Nickel
Potassium 76010B _7610'

Rare Earths _6010B '
Selenium V 6010B _7740 5
Silicon _6010B
Silica 6010B
Silver

_
v76010B 7761

Sodium 76010B 7770'
Strontium 6010B
Thallium 76010B 78415
Tin 6010B
Titanium __6010B

Uranium 601013'

Vanadium 6010B
Zinc 76010B
Zirconium 6010B'

EPA

EPA STD MTD OSWR USATRAMA

200.7 _99_
200.7 204.2 _99__
200.7 206.2 _3113B _99_
200.7

_
99_

200.7 _99_
200.7' _1620 _99_
200.7 _99_
200.7 _213.2 _99_
200.7 _99_
200.7 _218.2 _SS17_

_200.7 _99

200.7 220.2 _99_
200.7

_
_99_

_200.7 _239.2 _3113B _99

_200.7 _1620 99

_200.7 99

_200.7 _99

_245.1 '_245.5 = 99

_200.7 _99

_200.7 _99

_200.7 258.14 99

_200.7' _1620 _99

_200.7 _270.2 _31138 _99

_200.7 _1620 _99

_200.7 _1620 _99
_200.7 _272.2 _99
_200.7 _273.1 ' _99
_200.7 _99

_200.7 _279.2_200.9 _99
_200.7 99
_200.7 _99
_200.7 ' _1620 _99
_200.7 _99
_200.7 99

_200.7' 1620 99

Other: Method: O n 3
L-1VIQ73AI.07A8



METHOD REFERENCES AND DATA QUALIFIERS

DATA QUALIFIERS

U= Indicates that the parameter was not detected at or above the reported limit. The
associated numerical value is the sample detection limit.

* = Indicates that the original sample result is ereater than 4x the spike amount added.

ABBREVIATIONS

MB = Method or Preparation Blank.
MS = Matrix Spike.
MSD = Matrix Spike Duplicate.
REP = Sample Replicate
LCS = Laboratory Control Sample.
NC = Not calculated.

ANALYTICAL METAL METHODS

Not included in the method element list.

2. Modified Hg: Hgl and Hg2 require less total volume of digestate due to the
autosampler analysis. Sample volumes and reagents for mercury determinations in
water and soil have been proportionately scaled down to adapt to this semi-
automated technique. The sample volume used for water analysis is 33 mL. For
soils, 0. 1 grams of sample is taken to a final volume of 50 mL (including all
reagents).

Modified Hg: HgI and Hg2 require less total volume of digestate due to the
autosampler analysis. Sample volumes and reagents for mercury determinations in
water and soil have been proportionately scaled down to adapt to this semi-
automated technique. The sample volume used for water analysis is 33 mL. For
soils, three 0. 1 gram of sample is taken to a final volume of 50 mL (including all
reagents).

4. Flame AA.

Graphite Furnace AA.

RFW 21-21L-033/N-10/96

W. pn4



Raara LabNat - Lionvilla

INOROABICB DATA SDIBIARY REPORT 12/03/98

CLIRBT: TNO-BANPORD B99-012

WORK ORDER: 10985-001-001-9999-00

81NIPLR Si[R ID

-001 B0T515 Silver, Total

Aluminum. Total

Arsenic, Total

Bariua, Total

Baryllius, Total

Calciua, Total

Cad.iun, Total

Cobalt, Total

Chromium. Total

Copper, Total

Iron, Total

Potaaaium, Total

Nagnaaium, Total

Nanganau, Total

8odiis, Total

Niakal. Total

Lead, Total

Antimony, Total

9alamium, Total

T6alliua. Total

Vanadium, Total

ziac. Total

RRCRA LOT pt 9611L402

REPORTING DILDTION

RRBIILT UNITS LIIRT FACTOR

......

3.5

..

u

....u

UG/L

..........

3.5

•.......

1.0

732 DO/L 81.2 1.0

31.9 u M/L 31.9 1.0

37.4 M/L 3.1 1.0

0.64 00/L 0.20 1.0

411C0 DO/L 21.7 1.0

5.2 00/L 4.3 1.0

4.6 u 00/L 4.6 1.0

5.8 VO/L 4.8 1.0

9.3 UO/L 6.8 1.0

1270 DO/L 5.1 1.0

2950 00/L 703 1.0

5830 OO/L 40.5 1.0

27.6 M/L 0.80 1.0

3660 M/L 26.4 1.0

14.3 OO/L 11.2 1.0

33.7 u VO/L 33.7 1.0

31.0 u DO/L 31.0 1.0

57.6 u CO/L 57.6 1.0

39.7 u 0O/L 39.7 1.0

6.6 DO/L 3.8 1.0

4.9 u OO/L 4.9 1.0

0n5



Rac[a LabNat - Lionvilla

INOROANICS DATA SOIOIARY REPORT 12/03/98

CLIENT: .T10-NANFORD 899-012 RECRA LOT 9: 9011L402

NORR ORDER: 10985-001-001-9999-00

REPORTING OILOTION

SAMPLE „ITE ID ANRLYTE

...vu :.....v...

RESULT UNITS :.INIT FACTOR

..v...... ..........uv........

-002 BOTSN3 Silver, Total

. .uu.

3.5

..

u

......

UO/L

..........

3.5

a.v....

1.0

Alusinum, Total 211 V0/L 81.2 1.0

Arsenic, Total 31.9 u 00/L 31.9 1.0

Bariua, Total 29.4 00/L 3.1 1.0

Baryllium, Total 0.68 UO/L 0.20 1.0

Calcium, Total 42700 00/L 21.7 1.0

Cadsium, Total 4.3 u UO/L 4.3 1.0

Cobalt, Total 4.6 u 00/L 4.6 1.0

C6ronium. Total 4.8 u 00/L 4.6 1.0

Copper, Total 6.8 u V0/L 6.8 1.0

Iren, Total 343 UO/L 5.1 1.0

Potaaaium, Total 3520 00/L 703 1.0

Naynaaium, Total 11400 00/L 40.5 1.0

Nanqanaa, Total 11.1 IIO/L 0.80 1.0

Sodiw, Total 15500 OO/L 26.4 1.0

Nickel, Total 11.2 u 00/L 11.2 1.0

Lead, Total 33.7 u 00/L 33.7 1.0

Antianny, Total 31.0 u 00/L 31.0 1.0

Selenium, Total 57.6 u UO/L 57.6 1.0

TIIallium, Total 39.7 u 00/L 39.7 1.0

Vanadium, Total 8.2 UO/L 3.8 1.0

Zinc, Total 4.9 u D0/L 4.9 1.0

0 Of)



Racra LabNet - Lionvnll•

INOROANICB DATA SOlBURY REPORT 12/03/98

CLIENT: TNO-RANPORD B99-012 RBCRA LOT 8: 9811L402

WORK ORDER: 10985-001-001-999 9-00

RBPORTI9M DILD'tION

SAMPLE SITE ID

..uu. ....v .

AYALYTB RBBDLT UNITS LDIIT FACTOR

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

-003 BOTSBS

• •.u..............u..

eilvar, Total

. ......

3.5

..

u

......

UG/L

....vv..

3.5

........

1.0

Alueuaum, Total 123 VO/L 81.2 1.0

Arsenic, Total 31.9 u UG/L 31.9 1.0

Barius, Total 37.1 UG/L 3.1 1.0

Barylliua. Total O.Se 00/L 0.20 1.0

Calcium. Total 46000 00/L 21.7 1.0

Cadaium, Total 4.3 u DO/L 4.3 1.0

Cobalt. Total 4.6 u UG/L 4.6 1.0

Chremium, Total 4.8 u DO/L 4.8 1.0

Coppar, Total ].9 UG/L 6.8 1.0

Iron, Total 412 0O/L 5.1 1.0

Petauium. Total i780 UG/L 703 1.0

Nagnaaium, Total 7430 OO/L 40.5 1.0

Maoganaaa, Total 5.4 OO/L 0.80 1.0

Sodium, Total 4870 00/L 26.4 1.0

Nickal, Total 11.2 u UG/L 11.2 1.0

Lead, Total 33.7 u UG/L 33.7 1.0

Antimony, Total 34.1 VO/L 31.0 1.0

Salaaium, Total 57.6 u OO/L 57.6 1.0

Thallium, Total 39.7 u OO/L 39.7 1.0

Vanadium, Total 3.2 u OO/L 3.8 1.0

Zinc, Total 4.9 u UG/L 4.9 1.0

.4 on7



Racta LabKat - Lioovilla

INORWNICS DATA SWYfARY RBPORT 12/03/96

CLIBBT: TNO-BANlORD B99-012

MORR ORDBR: 10985-001-001-9999-00

SAMPLE SITE ID R0ILYTR

004 B0T5P6 Silvar, Soluble

116aiaum, Soluble

Araenie, soluble

Barius, soluble

Baryllium, solubla

Calciam, Soluble

Cadmium, soluble

Cobalt, Soluble

C6reaium, Soluble

Coppar, Soluble

Iron, soluble

Petaaaium, Soluble

Naqnaaium, Soluble

NanBaoaaa, soluble

Sodius, soluble

Nickal, soluble

Laad, soluble

Mtisooy, soluble

Salanium, soluble

TDallium, Soluble

vanadium. Soluble

Zine, soluble

RBCRA LOT N: 9811L401

RBPORTINO DILOTION

RRBVLT OBITS LIMIT FACTOR

.......

5.0

. ......

OO/L

..........

3.5

.s.....

1.0

81.2 u 00/L 81.2 1.0

31.9 u OO/L 31.9 1.0

23.3 00/L 3.1 1.0

0.50 OO/L 0.20 1.0

41300 DO/L 21.7 1.0

4.3 u OU/L 4.3 1.0

4.6 u 00/L 4.6 1.0

4.8 u UO/L 4.8 1.0

6.8 u 00/L 6.8 1.0

85.4 00/L 5.1 1.0

2970 OO/L 703 1.0

5570 00/L 40.5 1.0

5.4 00/L 0.80 1.0

3700 OO/L 26.4 1.0

13.7 00/L 11.2 1.0

33.7 u 00/L 33.7 1.0

31.0 u 00/L 31.0 1.0

57.6 u DO/L 57.6 1.0

39.7 u OO/L 39.7 1.0

4.6 00/L 3.8 1.0

4.9 u 00/L 4.9 1.0

on8



Racra LabNat - Lionvilla

INOROANICS DATA SQlDIARY REPORT 12/03/98

CLIENT: TND-NANPORD 899-012 RECRA LOT 8: 9911L402

wORR ORDER: 10985-001-001-9999-00

REPORTINO DILUTION

SAMPLE S.TE ID ANALYTE RESQLT ONITS LIMIT PACTOR

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

-005 BOTSN4 Silvar, Solubl•

...

3

....

.5

.

u

......

0O/L

:.........

3-5

......

1.

..

0

Aluminum, Soluble 81 .2 u UG/L 81.2 1. 0

Araanic, Soluble 31 .9 u 00/L 31.9 1. 0

Barium, Soluble 27 .4 00/L 3.1 1. 0

Baryllium. Soluble 0 .50 OO/L 0.20 1. 0

Calcium, Solubl• 42600 00/L 21.7 1. 0

Cadaium, Solubl• 4 .3 u 00/L 4.3 1. 0

Cobalt, Soluble 4 .6 u 00/L 4.6 1. 0

Chromium, Solubl• 4 .8 u UG/L 4.0 1. 0

Coppar, Solubl• 6 .8 u 00/L 6.8 1. 0

Iron. Soluble 28 .2 00/L 5.1 1. 0

Potauium, Solubl• 3430 00/L 703 1. 0

Magnaaium. Solubla 11100 00/L 40.5 1. 0

Manganua, Soluble 0 .80 u 00/L 0.80 1. 0

Sodium, Soluble 15100 UG/L 26.4 1. 0

Nickal, Solubl• 11. 2 u UG/L 11.2 1. 0

Lead, Solubla 33. 7 u UG/L 33.7 1. 0

Antimony, Soluble 31. 0 u UG/L 31.0 1. 0

Selenium, Soluble 57. 6 u 00/L 57.6 1. 0

Thallium, Solubla- 39. 7 u UG/L 39.7 1. 0

Vanadium, So1ub1• 7. 2 00/L 3.0 1. 0

Zinc, Soluble 4. 9 00/L 4.9 1. 0

On9



Raera LabNat - Lionvnlla

INOROANICS DATA SOYIITRY RSPORT _2/03/98

CLIRNT: TNO-W1NiORD 899-012 RRCRA LOT 8: 9811L402

WORK ORDER: 10985-001-001-9999-00

RRPORTINO DILOTION

SANPLR SITE ID A[ULYTR RESULT VNITS LINIT

......v..

PAC10R

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

-006

=....u....vv.v.

BOTSH6

. .........u............

Silver, Soluble

.v.u .

3.5

.

u

......

UG/L 3.5 1. 0

Aluminum, Soluble 81.2 u 00/L 81.2 1. 0

Araanic, Soluble 31.9 u 00/L 31.9 1 .0

Barium. Soluble 26.2 UG/L 3.1 1 .0

Baryllium, Soluble 0.53 70/L 0.20 1 .0

Calcium, Soluble 49000 00/L 21.7 1 .0

Cadmium, Solubla 4.3 u UG/L 4.3 1 .0

Cobalt, Solubl• 4.6 u 00/L 4.6 1 .0

Chronuum, Soluble 4.8 u UG/L 4.6 1 .0

Copper, Soluble 6.8 u 00/L 6.8 1 .0

Iron, Soluble ]33 UG/L 5.1 1 .0

Potaaaium, Soluble 1700 UG/L 703 1 .0

Nagnaaium, Soluble '560 UG/L 40.5 1 .0

Nanganaaa, Soluble 5.4 0O/L 0.80 1 .0

Sodium, Soluble 4870 DO/L 26.4 1 .0

Nickel. Soluble 11.2 u 00/L 11.2 1 .0

Laad, Soluble 33.7 u 0O/L 33.7 1 .0

Antimony, Soluble 31.0 u 00/L 31.0 1 .0

Salanium, Soluble $7.6 u 00/L 57.6 1 .0

Thallium, Soluble 39.7 u 00/L 39.7 1 .0

Vanadium, Solubla 3.6 u 00/L 3.8 1 .0

Zinc, Solubl• 12.7 00/L 4.9 1 .0

010



Racra LbN.t - Lionv111•

INORGANICS METROD BLANK DATA SUIQIARY PAGE 12/03/98

CLIENT: TNO-NANPORD B99-012 RRCRh LOT M: 9811L402

wORR ORDER: 10985-001-001-999 9-00

REPORTINO DILUTION

SAMPLE SITS ID ANIILYTE RESULT UNITS LIMIT PIM,ZVR

....u•

BLNIR1

..............v.aa

9BL1437-lD31

• .....u.uvvu..u...

8ilvar, Total

......

3.5

..

u

.u.v

00/L

:a.vvu.

3.5

.v.....

1.0

Aluminum, Total 81.3 u UG/L 81.2 1.0

Araanic, Total 31.9 u OO/L 31.9 1.0

Baeium, Total 3.1 u 00/L 3.1 1.0

Baryllium. Total 0.53 VO/L 0.20 1.0

Calcium, Total 21.7 u 0O/L 21.7 1.0

Caduium, Total 4.3 u DO/L 4.3 1.0

Cobalt, Total 4.6 u 0O/L 4.6 1.0

Chromium. Total 4.8 u UO/L 4.8 1.0

Coppar. Total 6.8 u 00/L 6.8 1.0

Iron. Total 5.1 u 00/L 5.1 1.0

Potaaaium, Total 703 u UO/L 703 1.0

Magnaaium, Total 40.5 u DO/L 40.5 1.0

Manganese, Total 0.80 u 00/L 0.80 1.0

Sodium, Total 94.2 0O/L 26.4 1.0

Nickel, Total 11.2 u DO/L 11.2 1.0

Laad, Total 33.7 u OO/L 33.7 1.0

Antimcny, Total 31.0 u 00/L 31.0 1.0

Balavium, Total 57.6 u 00/L 57.6 1.0

Thallium, Total 39.7 u 0O/L 39.7 1.0

Vanadium, Total 3.8 u 00/L 3.8 1.0

Zinc, Total 13.5 DO/L 4.9 1.0

011



Racra LabNat - Lionvill•

INOROANICS ACCDRACY REPORT 12/03/98

CLIENT: TNV-MANFORD B99-012 RECRA LOT 6: 9811LG02

WORK ORDER: 10985-001-001-999 9-00

SPIKED INITIAL SPIKED DILOTION

SAMPLE SITE ID

. .

SAMPLE RESULT AYOONT ^RECOV FAC^OR(SPK)

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

-001 B0T5F5

• •uu................•

Silver, Total

.uv..

52.2

.......

3.5 u

..vv

50.0

.......

104.4

..vu....

1.0

Silvar, Total MSD 55.2 3.5 u 50.0 110.4 1.0

Aluminum, Total 2940 732 2000 110.1 1.0

Aluminum. Total HSD 2840 732 2000 105.5 1.0

Arsenic, Total 1960 31.9 u 2000 90.1 1.0

Arsenic, Total 8450 2020 31.9 u 2000 101.0 1.0

Barium, Total 1980 37.4 2000 97.1 1.0

Barium, Total MSD 2020 37.4 2000 98.9 1.0

Baryllium. Total 45.0 0.64 50.0 88.7 1.0

Barylli^, Total MSD 45.8 0.64 50.0 90.3 1.0

Calcium, Total 66200 41100 25000 100.3 1.0

Calrium, Total MSD 65900 41100 25000 99.1 1.0

Cadmium, Total 48.8 5.2 50.0 87.2 1.0

Cadmium, Total MED 54.7 5.2 50.0 99.0 1.0

Cobalt, Total 504 4.6 u 500 100.8 1.0

Cobalt, Total MSD 505 4.6 u 500 101.0 1.0

Chromium, Total 200 5.8 200 97.4 1.0

Chromium, Total MSD 203 5.0 200 98.7 1.0

Coppar, Total 249 9.3 250 95.8 1.0

Coppar, Total HSD 255 9.3 250 98.4 1.0

Iron, Total 2340 1270 1000 107.0 1.0

Iron, Total NSD 2370 1270 1000 110.3 1.0

Potaaaium, Total 26900 2950 25000 95.9 1.0

Potauium, Total MSD 28400 2950 25000 101.8 1.0

Magnaaium, Total 30200 5830 25000 97.6 1.0

Magnaaium, Total MSD 30800 5830 25000 100.0 1.0

Manganaaa, Total 519 27.6 500 98.3 1.0

Manganese, Total MSD 523 27.6 500 99.0 1.0

Sodium, Total 27500 3660 25000 95.4 1.0

Sodium, Total NSD 29100 3660 25000 101.6 1.0

Nickel, Total 514 14.3 500 100.0 1.0

Nickal, Total MSD 510 14.3 500 99.2 1.0

Lead, Total 469 33.7 u 500 93.8 1.0

Lead. Total MSD 496 33.7 u 500 99.1 1.0

Antiawny, Total 463 31.0 u 500 92.6 1.0

Antimony, Total MSD 500 31.0 u 500 99.9 1.0

Salanium, Total 1950 57.6 u 2000 97.6 1.0

Salanium, Total H5D 1930 57.6 u 2000 96.6 1.0

Thallium, Total 1910 39.7 u 2000 95.6 1.0

Thallium, Total MSD 1950 39.7 u 2000 97.4 1.0

012



Racca LabNat - Lionville

INOROANICS ACCDRACY REPORT 13/03/98

CLIENT: TND-NANPORD B99-012

WORK ORDSR: 10985-001-001-9999-00

SAMPLE .,-IE ID AN11LyTg

....... ...u.....v....v.• ..........u..........

-001 BOTSFS Vanadiua. Total

Vanadium. Total MSD

Ziae, Total

Zino. Total MSD

RRCRA LOT R: 9811L403

SPIRED INITIAL SPIRED

SAMPLE RESULT AYO071T $RRCOV

=av... ....... •uu• .uu..

495 6.6 500 97.7

501 6.6 500 98.9

492 4.9 u 500 98.5

497 4.9 u 500 99.5

DILDTION

PACIOR (SPRI

1.0

1.0

1.0

1.0

013



Recta LabNat - LioOv111•

INOROANICS DDPLICATE SPIKE REPORT 12/03/98

CLIENT: TNO-RAMFORD B99-012

WORK ORDCR: 10985-001-001-9999-00

SAMPLE SITE ID

.•..... ....................

-001 B0T5F5

f^`i{WY'L

Silvar, Total

Aluminua, Total

Aaunic, Total

Barium, Total

Baryllium, Total

Calcivm. Total

Cadvicm, Total

Cobalt, Total

Cnromicm, Total

Coppar, Total

Iron, Total

Potauaum. Total

Magnaaium. Total

Manganaaa, Total

Sodium, Total

Nickal, Total

Laad, Total

Antimony, Total

Salanium, Total

Thallium. Total

Vanedium, Total

Zinc. Total

RECRA LOT p: 9811L402

SPIRERI SPIRE82

$RECOV SRBCOV kDIFF

•uu• u • • ••

104.4 110.4 5.6

110.1 105.5 4.3

90.1 101.0 3.0

97.1 99.9 1.8

88.7 90.3 1.8

100.3 99.1 1.2

87.2 99.0 12.7

100.8 101.0 0.22

97.4 98.7 1.4

95.8 98.4 2.6

107.0 110.3 3.0

95.9 101.8 6.0

97.6 100.0 ].5

98.3 99.0 0.73

95.4 101.6 6.2

100.0 99.2 0.80

93.8 99.3 5.5

92.6 99.9 7.6

97.6 96.6 1.0

95.6 97.4 1.9

97.7 98.9 1.2

98.5 99.5 0.97

014



Recra LabNat - Liouvill•

INOROANICS PRECISION REPORT 12/03/98

CLIENT: TND-RANFORD B99-012

WORK ORDER: 10985-001-001-9999-00

SANPLE SITE ID ANALYTE

-001REP BOT515 Silver. Total

Alusiaum, Total

Arsenic, Total

Batium, Total

Baryllium, Total

Calcium, Total

Cadmium, Total

Cobalt, Total

Chromium. Total

Coppar, Total

Iron, Total

Potauaium, Total

Nagnaaium, Total

Nanqanaaa, Total

Sodium, Total

Nickfl, Total

Lud, Total

Antimuny, Total

Salanium, Total

Thallium, Total

Vaaadium, Total

Zinn, Total

RECRA LOT #: 9911L402

INITIAL DILUTION

RESULT REPLICATE RPD FACTOR(REP)

.u.....

3.5 u

....u.v

3.5 u

.......

NC

...........

1.0

732 702 4.2 1.0

31.9 u 31.9 u NC 1.0

37.4 38.9 3.9 1.0

0.64 0.51 22.6 1.0

41100 42100 2.3 1.0

5.2 4.8 8.0 1.0

4.6 u 4.6 u NC 1.0

5.8 4.8 u JK. 1.0

9.3 8.1

^)I4la^

13.8 1.0

1270 1310 3.2 1.0

2950 2810 4.9 1.0

5830 5950 2.0 1.0

27.6 28.4 2.9 1.0

3660 3850 5.0 1.0

14.3 11.2 u

-I^

tIC, 1.0

33.7 u 33.7 u NC 1.0

31.0 u 31.0 u NC 1.0

57.6 u 57.6 u NC 1.0

39.7 u 39.7 u NC 1.0

6.6 4.0 49.1 1.0

4.9 u 4.9 u NC 1.0

015



Raera LabNat - Lionvilla

INOROTNICS LTBORA'MRY CONTROL STIINDARDS REPORT 12/03/98

CLIBNT: TND-HANlORD B99-012

WORK ORDER: 10985-001-001-9999-00

SIWPLH SITE ID

LCS1 98L1437-LC1

RRCRA LOT #: 9811L402

SPIRRD SPIR®

ANALYTR S)JIPLB AMOUNT UNITS %RBCOV

avwv....u..vvuu.

Silvar. LCS

.v •....•

536

.v.u

500

•v.v

UG/L 107 .3

111uminua, LCS 5270 5000 UG/L 105 .3

1lraanie, LCS 10400 10000 00/L 103 .6

Barioa. LCS 5130 5000 DO/L 102 .5

Barylliw. LCS 240 250 DO/L 96 .1

Calciom. LCS 26100 25000 UO/L 104 .3

Cadmiom. LCS 274 250 0O/L 109 .5

Cobalt. LCS 2610 2500 UG/L 104 .5

Chromium. LCS 515 500 VO/L 102 .9

Copper, LCS 1280 1250 OO/L 102 .1

Iron, LCS 5140 5000 CO/L 102 .8

Potauaiom, LCS 25600 25000 UG/L 102 .2

Naqnaaium, LCS 25500 25000 00/L 102 .1

Nanganua, LCS 771 750 0O/L 102 .8

Sodium, LCS 25000 25000 00/L 103 .2

Niekal, LCS 2080 2000 0O/L 104 .2

Laad, LCS 2590 2500 UG/L 103 .4

Antimnny, LCS 3100 3000 UG/L 103 .3

SalaniVm, LCS 10300 10000 OO/L 103 .4

Thalliua, LCS 10300 10000 UG/L 102 .9

Vanadium, LCS 2560 1500 00/L 102 .2

Zinc, LCS 1050 1000 VO/L 104 .5

016



Recra LabNet - Lionville Laboratory

INORGANIC ANALYTICAL DATA PACKAGE FOR

TND-HANFORD B99-012

DATE RECEIVED: 11/13/98 RFW LOT #:9811L402

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS

B0T5F5

SILVER, TOTAL 001 W 98L1437 11/11/98 12/02/98 12/02/98

SILVER, TOTAL 001 REP W 98L1437 11/11/98 12/02/98 12/02/98

SILVER, TOTAL 001 MS W 98L1437 11/11/98 12/02/98 12/02/98

SILVER, TOTAL 001 MSD W 98L1437 11/11/98 12/02/98 12/02/98

ALUMINUM, TOTAL 001 v7 98L1437 11/11/98 12/02/98 12/02/98

ALUMINUM, TOTAL 001 REP W 98L1437 11/11/98 12/02/98 12/02/98

ALDMINOM, TOTAL 001 MS W 98L1437 11/11/98 12/02/98 12/02/98

ALDNINVM, TOTAL 001 MSD W 98L1437 11/11/98 12/02/98 12/02/98

ARSENIC, TOTAL 001 W 98L1437 11/11/98 12/02/98 12/02/98

ARSENIC, TOTAL 001 REP W 98L1437 11/11/98 12/02/98 12/02/98
ARSENIC, TOTAL 001 MS W 98L1437 11/11/98 12/02/98 12/02/98
ARSENIC, TOTAL 001 MSD W 98L1437 11/11/98 12/02/98 12/02/98
BARIUM, TOTAL 001 W 98L1437 11/11/98 12/02/98 12/02/98
BARIUM, TOTAL 001 REP v7 98L1437 11/11/98 12/02/98 12/02/98

BARIUM, TOTAL 001 MS W 981.1437 11/11/98 12/02/98 12/02/98
BARIUM, TOTAL 001 MSD P7 98L1437 11/11/98 12/02/98 12/02/98
BERYLLIUM, TOTAL 001 tV 98L1437 11/11/98 12/02/98 12/02/98
BERYLLIIIM, TOTAL 001 REP W 98L1437 11/11/98 12/02/98 12/02/98
BERYLLIUM, TOTAL 001 MS W 981.1437 11/11/98 12/02/98 12/02/98
BERYLLIIIM, TOTAL 001 MSD 97 98L1437 11/11/98 12/02/98 12/02/98
CALCIUM, TOTAL 001 W 98L1437 11/11/98 12/02/98 12/02/98
CALCIUM, TOTAL 001 REP P7 98L1437 11/11/98 12/02/98 12/02/98
CALCIUM, TOTAL 001 MS Fi 98L1437 11/11/98 12/02/98 12/02/98
CALCIUM, TOTAL 001 MSD W 98L1437 11/11/98 12/02/98 12/02/98
CADMI9M, TOTAL 001 W 98L1437 11/11/98 12/02/98 12/02/98
CADMIUM, TOTAL 001 REP W 98L1437 11/11/98 12/02/98 12/02/98
CADMIIIM, TOTAL 001 MS W 981.1437 11/11/98 12/02/98 12/02/98
CADMIUM, TOTAL 001 MSD P7 98L1437 11/11/98 12/02/98 12/02/98
COBALT, TOTAL 001 W 98L1437 11/11/98 12/02/98 12/02/98
COBALT, TOTAL 001 REP SV 98L1437 11/11/98 12/02/98 12/02/98
COBALT, TOTAL 001 MS W 98L1437 11/11/98 12/02/98 12/02/98
COBALT, TOTAL 001 MSD W 98L1437 11/11/98 12/02/98 12/02/98
CHROMIUM, TOTAL 001 W 98L1437 11/11/98 12/02/98 12/02/98
CHROMIUM, TOTAL 001 REP W 98L1437 11/11/98 12/02/98 12/02/98
CHROMIUM, TOTAL 001 MS ca 981.1437 11/11/98 12/02/98 12/02/98

017



Recra LabNet - Lionville Laboratory

INORGANIC ANALYTICAL DATA PACKAGE FOR

TNQ-HANPORD B99-012

DATE RECEIVED: 11/13/98 RFW LOT # :9811L402

CLIENT ID /ANALYSIS RPW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS

CNROMIUM, TOTAL 001 MSD W 98L1437 11/11/98 12/02/98 12/02/98

COPPER, TOTAL 001 W 98L1437 11/11/98 12/02/98 12/02/98

COPPER, TOTAL 001 REP W 98L1437 11/11/98 12/02/98 12/02/98

COPPER, TOTAL 001 MS W 98L1437 11/11/98 12/02/98 12/02/98

COPPER, TOTAL 001 MSD W 98L1437 11/11/98 12/02/98 12/02/98

IRON, TOTAL 001 W 98L1437 11/11/98 12/02/98 12/02/98

IRON, TOTAL 001 REP W 98L1437 11/11/98 12/02/98 12/02/98

IRON, TOTAL 001 MS W 98L1437 11/11/98 12/02/98 12/02/98

IRON, TOTAL 001 MSD PI 98L1437 11/11/98 12/02/98 12/02/98

POTASSIUM, TOTAL 001 W 98L1437 11/11/98 12/02/98 12/02/98

POTASSIDM, TOTAL 001 REP W 98L1437 11/11/98 12/02/98 12/02/98

POTASSIUM, TOTAL 001 MS SV 98L1437 11/11/98 12/02/98 12/02/98

POTASSIIIM, TOTAL 001 MSD Pl 98L1437 11/11/98 12/02/98 12/02/98

MAGNESIIIM, TOTAL 001 Vi 98L1437 11/11/98 12/02/98 12/02/98

MAGNESIIIM, TOTAL 001 REP W 98L1437 11/11/98 12/02/98 12/02/98

MAGNESIUM, TOTAL 001 MS Al 98L1437 11/11/98 12/02/98 12/02/98

MAGNESIUM, TOTAL 001 MSD Pi 98L1437 11/11/98 12/02/98 12/02/98

MANGANESE, TOTAL 001 W 98L1437 11/11/98 12/02/98 12/02/98
MANGANESE, TOTAL 001 REP W 98L1437 11/11/98 12/02/98 12/02/98
MANGANESE, TOTAL 001 MS SV 98L1437 11/11/98 12/02/98 12/02/98
MANGANESE, TOTAL 001 MSD W 9eL1437 11/11/98 12/02/98 12/02/98

SODIUM, TOTAL 001 W 98L1437 11/11/98 12/02/98 12/02/98
SODIUM, TOTAL 001 REP TV 98L1437 11/11/98 12/02/98 12/02/98

SODIUM, TOTAL 001 MS AI 98L1437 11/11/98 12/02/98 12/02/98:
SODIt7M, TOTAL 001 MSD W 98L1437 11/11/98 12/02/98 12/02/98
NICKEL, TOTAL 001 W 98L1437 11/11/98 12/02/98 12/02/98

NICKEL, TOTAL 001 REP W 98L1437 11/11/98 12/02/98 12/02/98
NICKEL, TOTAL 001 MS W 98L1437 11/11/98 12/02/98 12/02/98
NICKEL, TOTAL 001 MSD W 98L1437 11/11/98 12/02/98 12/02/98
LEAD, TOTAL 001 W 98L1437 11/11/98 12/02/98 12/02/98
LEAD, TOTAL 001 REP W 98L1437 11/11/98 12/02/98 12/02/98
LEAD, TOTAL 001 MS TV 98L1437 11/11/98 12/02/98 12/02/98
LEAD, TOTAL 001 MSD W 98L1437 11/11/98 12/02/98 12/02/98
ANTIMONY, TOTAL 001 D7 98L1437 11/11/98 12/02/98 12/02/98
ANTIMONY, TOTAL 001 REP W 98L1437 11/11/98 12/02/98 12/02/98
ANTIMONY, TOTAL 001 MS W 98L1437 11/11/98 12/02/98 12/02/98
ANTIMONY, TOTAL 001 MSD W 98L1437 11/11/98 12/02/98 12/02/98
SELENIUM, TOTAL 001 W 98L1437 11/11/98 12/02/98 12/02/98

018



Recra LabNet - Lionville Laboratory

INORGANIC ANALYTICAL DATA PACKAGE FOR

TNV-HANFORD B99-012

DATE RECEIVED: 11/13/98 RFW LOT # :9811L402

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS

SELENIUM, TOTAL 001 REP TV 98L1437 11/11/9B 12/02/98 12/02/98

SELENIVM, TOTAL 001 MS W 98L1437 11/11/98 12/02/98 12/02/9B

SELENIUM, TOTAL 001 MSD W 98L1437 11/11/98 12/02/98 12/02/98

THALLIUM, TOTAL 001 W 98L1437 11/11/98 12/02/9B 12/02/98

THALLIUM, TOTAL 001 REP W 98L1437 11/11/98 12/02/98 12/02/98

THALLIUM, TOTAL 001 MS W 98L1437 11/11/98 12/02/98 12/02/98

THALLIUM, TOTAL 001 MSD W 98L1437 11/11/98 12/02/98 12/02/98

VANADIUM, TOTAL 001 W 9BL1437 11/11/98 12/02/98 12/02/98

VANADIDM, TOTAL 001 REP W 98L1437 11/11/98 12/02/98 12/02/98

VANADIUM, TOTAL 001 MS W 98L1437 11/11/98 12/02/98 12/02/98

VANADIUM, TOTAL 001 MSD W 98L1437 11/11/98 12/02/98 12/02/98

ZINC, TOTAL 001 W 98L1437 11/11/98 12/02/98 12/02/98

ZINC, TOTAL 001 REP W 98L1437 11/11/98 12/02/98 12/02/98

ZINC, TOTAL 001 MS W 98L1437 11/11/98 12/02/98 12/02/98

ZINC, TOTAL 001 MSD W 98L1437 11/11/98 12/02/98 12/02/9B

B0T5H3

SILVER, TOTAL 002 W 98L1437 11/11/98 12/02/98 12/02/98
ALIIMINAM, TOTAL 002 IV 98L1437 11/11/98 12/02/98 12/02/98
ARSENIC, TOTAL 002 W 98L1437 11/11/98 12/02/98 12/02/98
BARIUM, TOTAL 002 Vi 98L1437 11/11/98 12/02/98 12/02/98
BERYLLIUM, TOTAL 002 W 98L1437 11/11/98 12/02/98 12/02/98
CALCIUM, TOTAL 002 W 9BL1437 11/11/98 12/02/98 12/02/98
CADMIIIM, TOTAL 002 W 98L1437 11/11/9B 12/02/98 12/02/98
COBALT, TOTAL 002 W 98L1437 11/11/98 12/02/98 12/02/98
CHROMIUM, TOTAL 002 W 9BL1437 11/11/98 12/02/98 12/02/98
COPPER, TOTAL 002 W 98L1437 11/11/98 12/02/98 12/02/98
IRON, TOTAL 002 Ai 98L1437 11/11/98 12/02/98 12/02/98
POTASSIIIM, TOTAL 002 W 98L1437 11/11/98 12/02/9B 12/02/98
MAGNESIDM, TOTAL 002 cV 98L1437 11/11/98 12/02/98 12/02/98
MANGANESE, TOTAL 002 W 981.1437 11/11/98 12/02/98 12/02/9B
SODIUM, TOTAL 002 98L1437 11/11/98 12/02/98 12/02/98
NICKEL, TOTAL 002 Pt 98L1437 11/11/98 12/02/98 12/02/98
LEAD, TOTAL 002 W 98L1437 11/11/98 12/02/98 12/02/98
ANTIMONY, TOTAL 002 W 981.1437 11/11/9B 12/02/98 12/02/98
SELENIDM, TOTAL 002 W 98L1437 11/11/98 12/02/98 12/02/98
THALLIUM, TOTAL 002 W 98L1437 11/11/98 12/02/98 12/02/98

019



Recra LabNet - Lionville Laboratory

INORGANIC ANALYTICAL DATA PACKAGE FOR

TNU-HANFORD B99-012

DATE RECEIVED: 11/13/98 RFW LOT #:9811L402

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS

VANADIUM, TOTAL 002 W 98L1437 11/11/98 12/02/98 12/02/98

ZINC, TOTAL 002 W 98L1437 11/11/98 12/02/98 12/02/98

BOTSNS

SILVER, TOTAL 003 W 98L1437 11/11/98 12/02/98 12/02/98

ALDMINIIM, TOTAL 003 W 98L1437 11/11/98 12/02/98 12/02/98

ARSENIC, TOTAL 003 W 98L1437 11/11/98 12/02/98 12/02/98

BARIUM, TOTAL 003 W 98L1437 11/11/98 12/02/98 12/02/98

BERYLLIUM, TOTAL 003 W 98L1437 11/11/98 12/02/98 12/02/98

CALCIUM, TOTAL 003 W 98L1437 11/11/98 12/02/98 12/02/98

CADMIIIM, TOTAL 003 W 98L1437 11/11/98 12/02/98 12/02/98

COBALT, TOTAL 003 W 98L1437 11/11/98 12/02/98 12/02/98

CNROMIDM, TOTAL 003 W 98L1437 11/11/98 12/02/98 12/02/98

COPPER, TOTAL 003 W 98L1437 11/11/98 12/02/98 12/02/98

IRON, TOTAL 003 W 981,1437 11/11/98 12/02/98 12/02/98
POTASSIIIM, TOTAL 003 W 98L1437 11/11/98 12/02/98 12/02/98

MAGNESIUM, TOTAL 003 W 98L1437 11/11/98 12/02/98 12/02/98
MANGANESE, TOTAL 003 P7 98L1437 11/11/98 12/02/98 12/02/98

SODIUM, TOTAL 003 W 98L1437 11/11/98 12/02/98 12/02/98
NICKEL, TOTAL 003 W. 98L1437 11/11/98 12/02/98 12/02/98
LEAD, TOTAL 003 W 98L1437 11/11/98 12/02/98 12/02/98
ANTIMONY, TOTAL 003 Di 98L1437 11/11/98 12/02/98 12/02/98
SELENIIIM, TOTAL 003 W 98L1437 11/11/98 12/02/98 12/02/98
THALLIUM, TOTAL 003 W 98L1437 11/11/98 12/02/98 12/02/98
VANADIUM, TOTAL 003 W 98L1437 11/11/98 12/02/98 12/02/98
ZINC, TOTAL 003 v7 98L1437 11/11/98 12/02/98 12/02/98

BOT5F6

SILVER, SOLUBLE 004 SV 98L1437 11/11/98 12/02/98 12/02/98
ALUMINUM, SOLUBLE 004 W 98L1437 11/11/98 12/02/98 12/02/98
ARSENIC, SOLUBLE 004 ia 98L1437 11/11/98 12/02/98 12/02/98
BARIUM, SOLUBLE 004 pT 98L1437 11/11/98 12/02/98 12/02/98
BERYLLIUM, SOLUBLE 004 W 98L1437 11/11/98 12/02/98 12/02/98
CALCIUM, SOLUBLE 004 W 98L1437 11/11/98 12/02/98 12/02/98
CADMIIIM, SOLUBLE 004 W 98L1437 11/11/98 12/02/98 12/02/98
COBALT, SOLUBLE 004 W 98L1437 11/11/98 12/02/98 12/02/98

020



Recra LabNet - Lionville Laboratory

INORGANIC ANALYTICAL DATA PACKAGE FOR

TNO-HANPORD B99-012

DATE RECEIVED: 11/13/98 RFW LOT # :9811L402

CLIENT ID /ANALYSIS RFW # Mn PREP # COLLECTION EXTR/PREP ANALYSIS

CHROMIUM, SOLUBLE 004 W 98L1437 11/11/98 12/02/98 12/02/98

COPPER, SOLUBLE 004 W 98L1437 11/11/98 12/02/98 12/02/98

IRON, SOLUBLE 004 W 98L1437 11/11/98 12/02/98 12/02/98

POTASSIUM, SOLUBLE 004 W 98L1437 11/11/98 12/02/98 12/02/98

MAGNESIDM, SOLUBLE 004 w 98L1437 11/11/98 12/02/98 12/02/98

M1INGANESE, SOLUBLE 004 W 98L1437 11/11/98 12/02/98 12/02/98

SODIUM, SOLUBLE 004 W 98L1437 11/11/98 12/02/98 12/02/98

NICKEL, SOLUBLE 004 tV 9BL1437 11/11/98 12/02/98 12/02/98

LEAD, SOLUBLE 004 Pi 98L1437 11/11/98 12/02/98 12/02/98

ANTIMONY, SOLUBLE 004 W 98L1437 11/11/98 12/02/98 12/02/98

SELENIUM, SOLUBLE 004 W 981.1437 11/11/98 12/02/98 12/02/98

THALLIDM, SOLUBLE 004 W 98L1437 11/11/98 12/02/98 12/02/98

VANADIUM, SOLUBLE 004 W 98L1437 11/11/98 12/02/98 12/02/98
ZINC, SOLUBLE 004 W 98L1437 11/11/98 12/02/98 12/02/98

BOT5H4

SILVER, SOLUBLE 005 W 98L1437 11/11/98 12/02/98 12/02/98
ALUMINUM, SOLUBLE 005 W 98L1437 11/11/98 12/02/98 12/02/98
ARSENIC, SOLUBLE 005 W 98L1437 11/11/98 12/02/98 12/02/98
BARIUM, SOLUBLE 005 W 98L1437 11/11/98 12/02/98 12/02/98
BERYLLIIIM, SOLUBLE 005 w 98L1437 11/11/98 12/02/98 12/02/98
CALCIUM, SOLUBLE 005 W 98L1437 11/11/98 12/02/98 12/02/98
CADMIUM, SOLUBLE 005 W 98L1437 11/11/98 12/02/98 12/02/98
COBALT, SOLUBLE 005 W 98L1437 11/11/98 12/02/98 12/02/98
CHROMIUM, SOLUBLE 005 W 98L1437 11/11/98 12/02/98 12/02/98
COPPER, SOLUBLE 005 W 98L1437 11/11/98 12/02/98 12/02/98
IRON, SOLUBLE 005 W 98L1437 11/11/98 12/02/98 12/02/98
POTASSIDM, SOLUBLE 005 N 98L1437 11/11/98 12/02/98 12/02/98
MAGNESIDM, SOLUBLE 005 [V 98L1437 11/11/98 12/02/98 12/02/98
MANGANESE, SOLUBLE 005 tV 98L1437 11/11/98 12/02/98 12/02/98
SODIUM, SOLUBLE 005 W 98L1437 11/11/98 12/02/98 12/02/98
NICKEL, SOLUBLE 005 W 98L1437 11/11/98 12/02/98 12/02/98
LEAD, SOLUBLE 005 W 98L1437 11/11/98 12/02/98 12/02/98
ANTIMONY, SOLUBLE 005 W 98L1437 11/11/98 12/02/98 12/02/98
SELENIUM, SOLUBLE 005 W 98L1437 11/11/98 12/02/98 12/02/98
THALLIUM, SOLUBLE 005 W 98L1437 11/11/98 12/02/98 12/02/98
VANADIVM, SOLUBLE 005 W 98L1437 11/11/98 12/02/98 12/02/98

021



Recra LabNet - Lionville Laboratory

INORGANIC ANALYTICAL DATA PACKAGE FOR

TND-HANFORD B99-012

DATE RECEIVED: 11/13/98 RFW LOT # :9811L402

CLIENT ID /ANALYSIS RPW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS

ZINC, SOLUBLE 005 W 98L1437 11/11/98 12/02/98 12/02/98

BOTSH6

SILVER, SOLUBLE 006 W 98L1437 11/11/98 12/02/98 12/02/98

ALUMINUM, SOLUBLE 006 W 98L1437 11/11/98 12/02/98 12/02/98

ARSENIC, SOLUBLE 006 W 98L1437 11/11/98 12/02/98 12/02/98

BARIUM, SOLUBLE 006 W 98L1437 11/11/98 12/02/98 12/02/98

BERYLLIUM, SOLUBLE 006 W 98L1437 11/11/98 12/02/98 12/02/98

CALCIIIM, SOLUBLE 006 Ai 98L1437 11/11/98 12/02/98 12/02/98

CADMIUM, SOLUBLE 006 W 98L1437 11/11/98 12/02/98 12/02/98

COBALT, SOLUBLE 006 vt 98L1437 11/11/98 12/02/98 12/02/98

CHROMIUM, SOLUBLE 006 PI 98L1437 11/11/98 12/02/98 12/02/98

COPPER, SOLUBLE 006 W 98L1437 11/11/98 12/02/98 12/02/98

IRON, SOLUBLE 006 tV 98L1437 11/11/98 12/02/98 12/02/98

POTASSIUM, SOLUBLE 006 W 98L1437 11/11/98 12/02/98 12/02/98

MAGNESIIIM, SOLUBLE 006 W 98L1437 11/11/98 12/02/98 12/02/98

MANGANESE, SOLUBLE 006 W 98L1437 11/11/98 12/02/98 12/02/98

SODIIIM, SOLUBLE 006 W 98L1437 11/11/98 12/02/98 12/02/98

NIC&EL, SOLUBLE 006 W 98L1437 11/11/98 12/02/98 12/02/98

LEAD, SOLUBLE 006 W 98L1437 11/11/98 12/02/98 12/02/98

ANTIMONY, SOLUBLE 006 A7 98L1437 11/11/98 12/02/98 12/02/98

SELENIUM, SOLUBLE 006 W 98L1437 11/11/98 12/02/98 12/02/98

THALLIUM, SOLUBLE 006 W 98L1437 11/11/98 12/02/98 12/02/98

VANADIIIM, SOLUBLE 006 W 98L1437 11/11/98 12/02/98 12/02/98

ZINC, SOLUBLE 006 W 98L1437 11/11/98 12/02/98 12/02/98

LAB QC:

SILVER LABORATORY LC1 BS W 98L1437 N/A 12/02/98 12/02/98

SILVER, TOTAL MB1 W 98L1437 N/A 12/02/98 12/02/98

ALUMINUM LABORTORY LC1 BS W 98L1437 N/A 12/02/98 12/02/98

ALUMINUM, TOTAL MB1 W 98L1437 N/A 12/02/98 12/02/98

ARSENIC LABORATORY LC1 BS W 98L1437 N/A 12/02/98 12/02/98

ARSENIC, TOTAL MB1 PI 98L1437 N/A 12/02/98 12/02/98

BARIUM LABORATORY LC1 BS W 98L1437 N/A 12/02/98 12/02/98

BARIDM, TOTAL MB1 W 98L1437 N/A 12/02/98 12/02/98

BERYLLIUM LABORATORY LC1 BS W 98L1437 N/A 12/02/98 12/02/98

022



Recra LabNet - Lionville Laboratory

INORGANIC ANALYTICAL DATA PACKAGE FOR

TNQ-HANFORD B99-012

DATE RECEIVED: 11/13/98 RFW LOT # :9811L402

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS

BERYLLIUM, TOTAL MB1 W 98L1437 N/A 12/02/98 12/02/98

CALCIUM LABORATORY LC1 BS W 96L1437 N/A 12/02/98 12/02/98

CALCIUM, TOTAL MB1 W 98L1437 N/A 12/02/98 12/02/98

CADMIUM LABORATORY LC1 BS W 98L1437 N/A 12/02/98 12/02/98

CADMIUM, TOTAL MB1 W 9BL1437 N/A 12/02/98 12/02/98

COBALT LABORATORY LC1 BS W 98L1437 N/A 12/02/98 12/02/98

COBALT, TOTAL MB1 W 98L1437 N/A 12/02/98 12/02/98

CHROMIUM LABORATORY LC1 BS W 9BL1437 N/A 12/02/98 12/02/98

CHROMIUM, TOTAL MB1 W 98L1437 N/A 12/02/98 12/02/98

COPPER LABORATORY LC1 BS W 98L1437 N/A 12/02/98 12/02/98

COPPER, TOTAL MB1 W 98L1437 N/A 12/02/98 12/02/98

IRON LABORATORY LC1 BS W 98L1437 N/A 12/02/98 12/02/98

IRON, TOTAL MB1 W 98L1437 N/A 12/02/98 12/02/98

POTASSIUM LABORATORY LC1 BS W 98L1437 N/A 12/02/98 12/02/98

POTASSIUM, TOTAL MB1 W 981,1437 N/A 12/02/98 12/02/98

MAGNESIUM LABORATORY LC1 BS W 98L1437 N/A 12/02/98 12/02/98

MAG,NESIDM, TOTAL MB1 W 98L1437 N/A 12/02/98 12/02/98
MANGANESE LABORATORY LC1 BS W 98L1437 N/A 12/02/98 12/02/98

M)1NGANESE, TOTAL M81 W 98L1437 N/A 12/02/98 12/02/98

SODIUM LABORATORY LC1 BS W 9BL1437 N/A 12/02/98 12/02/98

SODIDM, TOTAL MB1 W 98L1437 N/A 12/02/98 12/02/98
NICKEL LABORATORY LC1 BS W 98L1437 N/A 12/02/98 12/02/98

NIC&EL, TOTAL MB1 W 98L1437 N/A 12/02/98 12/02/98
LEAD LABORATORY LC1 BS W 98L1437 N/A 12/02/98 12/02/98

LEAD, TOTAL MB1 W 98L1437 N/A 12/02/98 12/02/98

ANTIMONY LABORATORY LC1 BS W 98L1437 N/A 12/02/98 12/02/98
ANTIMONY, TOTAL MB1 W 981,1437 N/A 12/02/98 12/02/98

SELENIUM LABORATORY LC1 BS W 98L1437 N/A 12/02/98 12/02/98
SELENIIIM, TOTAL MB1 W 98L1437 N/A 12/02/98 12/02/98

THALLIUM LABORATORY LC1 BS W 9BL1437 N/A 12/02/98 12/02/98
THALLIUM, TOTAL MB1 W 98L1437 N/A 12/02/98 12/02/98
VANADIUM LABORATORY LC1 BS W 98L1437 N/A 12/02/98 12/02/98
VANADIIIM, TOTAL MB1 W 98L1437 N/A 12/02/98 12/02/98
ZINC LABORATORY LC1 BS W 981,1437 N/A 12/02/98 12/02/98
ZINC, TOTAL MB1 W 98L1437 N/A 12/02/98 12/02/98

023
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January 21, 1999

Ms. Joan Kessner
3350 George Washington Way
Richland, WA 99352
MSIN: H9-03

'3 r..

C..e

Reference: P.O. #TRB-SBB-207925
Thermo Nutech N811074-7063. SDG H0306

Dear Ms. Kessner:

NU*'1l°'^^

JqNr
99RfM ['FEy
ED

a
l

o tg ln
o^

Enclosed is the data report for three liquid samples designated under SAF No. B99-012 received at
Thermo Nutech on November 13, 1998. The samples were analyzed according to the accompanying
chain-of-custody documents.

Please call if you have any questions concerning this report.

Sincerely,

;^.

A.J hnson
Cont^a ts Manager

/jv

Enclosure: Data Package



Thermo Nutech
W.O. No. N8-11-074-7063

Case Narrative

Bechtel Hanford Inc.
SDG H0306

1.0 GENERAL
- Bechtel Hanford Inc. Sample Delivery Group H0306 is comprised of three liquid ( water) samples

designated under SAF No. B99-012 with a Project Designation of: Aquifer Tube Sampling.

The samples were received as stated on the Chain-of-Custody documents.

2.0 ANALYSIS NOTES

2.1 Gross Alpha/Gross Beta Analyses
No problems were encountered in the processing of the samples.

2.2 Tritium Analyses
No problems were encountered in the processing of the samples.



TMA/RICHMOND
SAMPLE DELIVERY GROUP H0306

SDG 7063 ^ Client Hanllord

Contact L.A. Johnson SAMP L E SUMMARY Contracc TRB-SBB-20'/925

Case no SDG-H0306

CLIENT SAMPLE ID LOCATION

LAB CHAIN OF

MATRIX LEVEL SAMPLE ID SAF NO CUSTODY COLLECTED

BOTSF5 100 Area

BOT5H3 190 Area

BOTSHS 100 Area

Method Blank

Lab Control Sample

Duplicate (N811074-011 100 Area

WATER N811374 -01 B99-012 999-012-39

WATER N8110,4 -12 B99-012 B99-012-43

WATER N811074 -13 B99-012 899-012-44

WATER N811029 -38 B99-012

WATER N811029 -07 B99-012

WATER 14811094- 06 B99-012

11/11/98 12.05

11/11/98 14.16

11/11/98 1.2.55

11/11/98 12:05

SAMPLE SUMMARY

Page 1

SOFAIARY DATA SECTION

?age -

Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-CS

Version 3-06

Report date 12/23i+?



TMA/RICHMOND
SAMPLE DELIVERY GROUP H0306 -

SDG 7063 Client Hanford^

Contact L.A. Johnson QC SUMMARY Contract TRB- SBB-207925

Case no SDG-H0306

QC BATCH

CHAIN OF

CUSTODY CLIENT SAMPLE ID

% SAMPLE

MATRIX SOLIDS AMOUNT

BASIS DAYS

AMOUNT RECEIVED

SINCE LAB

COLL SAMPLE ID

DEPARTMENT

SAMPLE ID

7057 Method Blank

Lab Control Sample

WATER

WATER

^811029-08

N811029-07

7057-GO8

7057-OCI

7063 999-012-39 BOTSFS WATER L1/13/98 2 .N811094-01 7063-J01

B99-012-43 BOTSH3 WATER 11/13/98 2 N811094-02 7063002

B99-012-44 BOT5H5 WATER 11/13/98 2 5811074-03 7063^3

Dupl.ica[e ( N811094-01) WATER 1L/13/98 2 N811074-06 3063-6

QC SLIMAARY

Page 1

SOMAARY DATA SECTION

Page 4

Lab id TMANC

Protccol Hanford

Version Ver 1

Form DVD-C°

Version 3.06

Report date 12/23,-



TMA/RICHMOND
SAMPLE DELIVERY GROUP H0306

^ Client HanfcrdSDG 7063

Contact L.A. .;ohnson PREP BATCH SUMMARY ^oneraot TRB-53B-202925

Case no SDG-ri0306

PREPARATION ERROR PLANCHETS ANALYZED - QDALI-

TEST MATRIX METHOD BATCH 2c % CLIENT MORE RE BLANK LCS DUP/ORIG MS/ORIG FIERS

Gas Proportional Counting

80A WATER Gross Alpha in Water 2059-066 20.0 3 1 _ 1/1

80B WATER Gross Beta in Water 2857-066 15.0 3 1 1 1/1

Liquid Scintillation Counting

H WATER Tritium in Water 2857-066 10.0 3 1 1 1/1

Duplicates and Matrix Spikes are those with original ( Client) sample in this Sample Delivery Group.

Blank and LCS pianchets are those in the same preparation batch as some Client, Duplicate or Spike samc'-=-

PREP BATCH SDMMARY

Page 1

SDMMARY DATA SECTION

Page 5

_ab _d TMANC

Protocol Hanford

Ver 1.0

-orm OVD-PBS

/ers_on 3.06

Reporo iate 12/23/98



TMA/RICHMOND
SAMPLE DELIVERY GROUP H0306

BOG 7063 1 Client Hanford

ontact L.A. Sohnson J WORK SUMMARY Contract TRB-'3BB-207925

Case no SDG-H0306

CLIENT SAMPLE ID LAB SAMPLE ID

LOCATION MATRIX COLLECTED SUF-

Cf1STODY SAP No RECEIVED PLANCHET TEST FIX ANALYZED REVIEWED BY METHOD

BOT5F5 N811074-01 7063-001 90A/80 12/15/98 12/23/98 N.N Gross Alpha :.n Water

100 Area WATER 11/11/98 7063-001 80B/80 12/15/98 12/23/98 NJV Gross Beta in Water

B99-012-39 B99-012 11/13/98 7063-001 H 12/11/98 12/23/98 NJV Tritium in Water

BOTSH3 N811074-02 7063-002 BOA/80 12/15/98 12/23/98 NJV Gross Alpha .n Water

100 Area WATER 11/11/98 7063-002 00B/BO 12/15/98 12/23/98 NJV Gross Beta in Water

B99-012-43 399-012 11/13/98 7063-002 H 12/11/98 12/23/98 NSV Tritium in Water

BOTSHS N811074-03 7063-003 80A/80 12/15/98 12/23/98 NSV Gross Alpha -n Water

100 Area WATER 11/11/98 7063-003 00B/e0 12/15/98 12/23/98 NJV Groes Beta in Water

099-012-44 B99-012 11/13/98 9063-003 F. _2/Ll/98 12/23/98 NSV Trit_um in Water

Method Blank N811029-08 7057-008 90A/8O .2/L5/90 12/23/98 NJV Gross Alpha _n Water

WATER 1057-008 BOB/00 12/15/90 12/23/98 NJV Gross Beta in Water

899-012 7057-008 H :2/11/90 12/23/98 NSV Trit_um in Water

Lab Control Sample N811029-07 705]-00] 30A/00 12/15/98 12/23/98 NJV Gross Alpha :n Water

WATER 7057-005 80B/80 12/15/98 12/23/98 NJV Gross Beta in Water

B99-012 7057-007 H 12/L1/98 12/23/98 NSV Tritium in Water

Duplicate N811074-011 N811074-06 7063-006 BOA/00 12/15/98 12/23/98 NJV Gross Alpha :.n Water

100 Area WATER 11/11/98 7063-006 80B/80 12/15/98 12/23/98 NOV Gross Beta in Water

B99-012 11/13/98 7063-006 H 12/11/98 12/23/98 NSV Tritium in Water

COUNTS OF TESTS BY SAMPLE TYPE
TEST SAF No METHOD REFERENCE CLIENT MORE RE BLANK LCS DUP SPIXE TOTAL

BOA/80 B99-012 Gross Alpha in Water EPA900.O l . 1 1 i, 6

80B/80 B99-012 Gross Beta in Water EPA900.0 _ 1 . 1 I 6

H B99-012 Tritium in Water EPA906.0 _ 1 1 L

TOTALS 9 3 3 3 18

WORK SDlSW1Y

aage J.

SOM4ARY DATA SECTION

2age 6

Lab id TMANC

Protocol Hanford

Version Ver 1.?

Form DVD-CWS

Version 3.06

Report site 12/23/30



TMA/RICHMOND
SAMPLE DELIVERY GROUP H0306

N811029--08 Method Blank

METHOD BLANK

SDG 7063 Client/Case no Hanford SDG-H03 06

Contact L.A. Johnson Case no TRB-SBB-207925

Lab sample id N811029-08 Client sample id Method Blank

Dept sample id 7057-008 Material/Matrix WATER

SAF No B99-012

RESULT 2a ERR MDA RDL QUALI-

ANALYTE CAS NO pCi/L ( COUNT) pCi/L pCi/L FIERS TEST

Gross Alpha 12587-46-1 0.49 0.65 1.1 3.0 U 80A

Gross Beta 12587-47-2 -0.23 1.1 1.9 4.0 U 80B

Tritium 10028-i'-e -5.1 120 210 400 U H

Total Strontium SR-RAD N.A. 2.0 SR

Aquifer Tube Sampling

QC-BLANK 29594

MBTBOD BLANKS

Page 1

SUMMARY DATA SECTION

Page '

Lab id TMANC

Protocol Hanford

version Ver 1.0

Form DVD-DS

Version 3.06

Report date 12/23/98



N811029-07

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0306 F-

Lab Control Sample

LAB CONTROL SAMPLE

SDG 7063 Client/Case no Hanford SD66H0306

Zontacc L.A. Johnson Case no TRB-SBB-207?25

Lab sample id N811029- ]7 Client sample id Lab Contro'_ Sample

Dept sample id 7057-007 _ Material/Matrix WATER

SAF No B99-012

RESULT 2o ERR MDA RDL QDALI- ADDED 2u ERR REC 3o LMTS PROTOCOL

ANALYTE pCi/L (COUNT) pCi/L pCi/L FIERS TEST pCi/L pCi/L % ITOTAL LIMITS

Gross Aloha 69 5.1 1.0 3.0 BOA 70.3 2.8 98 68-102 80-120

Gross Beta 77 3.7 2_3 4.0 80B 77 .0 3.1 090 76-124 80-120

Tritium L5000 410 220 400 H 14900 660 -,,. 83-11.7 80-120

Total Strontium N.A. 2.0 SR

Aquifer Tube Sampling

QC-LCS 29593

LAB CONTROL SAMPLES

Baoe 1

SDM9FRY DATA SECTION

Page 8

Lab id TMANC

Protocol Fanford

Version Ver 1.0

Form CND-LCS

Version + G6

?.eport iete 1 2/23/98



N811074-06

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0306

DUPLICATE
TSFS

SOG 7063

Contact L.A. Johnson

DUPLICATE

Lab sample id N811074-06

Dept sample id 7063-006

ORIGINAL

Lab sample id N811J74-01

DepC sample id 7063-001

Received 11/13/98

Client/Case no Hanford _ SDG-H0306

Case no TRB-SBB-207925

Client sample id BBT5F5

Location/Matrix 100 Area WATER

Collected 11/11/98 1205

Custody/SAF No B99-012-39 B99012

DUPLICATE 2u ERR MDA RDL Q[IALI- ORIGINAL 2a ERR hIDA QUALI- RPD 3o PROT

ANALYTE pCi/L ( COUNT) pCi/L pCi/L FIERS TEST pCi/L ( COUNT) pCi/L FIERS 3 TOT LIMIT

Gross Alpha 0.46 0.65 1.1 3.0 U 80A 1.2 0.86 1.1 J 89 200

Gross Beta 2.8 1.7 2.7 4.0 J BOB 3,6 17 2.7 J 25 i1'

Tritium 67 130 220 4" U H 300 140 210 ^ 27 158

Aquifer Tube Sampling

QC-DUPq1 29654

DUPLICATES
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Lab it TMANC
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Version Ver 1.::
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Version 3.06
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TMA/RICHMOND
SAMPLE DELIVERY GROUP H0306

N811074-01 BOTSFS

DATA SHEET

SDG 7063 Client/Case no Hanford SDG-H0306

Contact L.A. Johnson Case no TRB-SBB-207925

Lab sample id N811074-01 Client sample id B0T5F5

Lapt sample id 7063-001 Location/Matrix 100 Area WATER

Received 11/13/98 Collected 11/11/98 12:05

Custody/SAF No B99-012-39 B99-012

RESULT 2a ERR FIDA RDL QUALI-

ANALYTE CAS NO pCi/L ( COUNT) pCi/L pCi/L FIERS TEST

Gross Alpha 12587-46-1 1.2 0.86 1.1 3.0 J 80A

Gross Beta 12587-47-2 3.6 L 7 2.7 4.0 J 80B

Tritium 10028-17-8 300 140 210 400 i H

Aquifer Tube Sampling

DATA SHEETS
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SUMMARY DATA SECTION
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Lab id TMANC

Protocol Hanfo:^d

Version Ver 1.0

Form DVD-DS

Version 3.06
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TMA/RICHMOND
SAMPLE DELIVERY GROUP H0306

N811074-02 BOT5H3

DATA SHEET

SDG 7063 Client/Case no Hanford SDG-H03 06

Contact L.A. Johnson Case no TRB-SBB-207925

Lab sample id N811074-02 Client sample id BOTSH3

Dept sample id 7063-002 Location/Matrix 100 Area WATIiR

Received 11/13/98 Collected 11/11/98 14:10

Custody/SAF No B99-012-43 B99-012

RESULT 2o ERR MDA RDL QUALI-

ANALYTE CAS NO pCi/L ( COUNT) pCi/L pCi/L FIERS TEST

Gross Alpha 12587-46-1 2.3 1.1 1.2 3.0 J 80A

Gross Beta 12587-47-2 3.0 1.4 2.1 4.0 J 80B

Tritium 10028-17-8 170 140 220 400 U H

Aquifer Tube Sampling

DATA SfffiETS

Page 2

SUMMARY DATA SECTION
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Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-DS

Version 3.06

Report date 12/23/98



TMA/RICHMOND
SAMPLE DELIVERY GROUP H0306

N811074-03 BOT5H5

DATA SHEET

SDG 7063 Client/Case no Hanford SDG-H0306

Contact L.A. Johnson Case no TRB-SBB-207925

Lab sample id N811074-03 Client sample id BOT5H5

Dept sample id 7063-003 Location/Matrix 100 Area WATER

Received 11/13/98 Collected 11/11/98 12:55

Custody/SAF No B99-012-44 B99-012

RESULT 2u ERR MDA RDL QDALI-

ANALYTH CAS NO pCi/L ( COUNT) pCi/L pCi/L FIERS TEST

Gross Alpha 12587-46-1 0.74 0.73 1.0 3.0 U 80A

Gross Beta 12587-47-2 7.2 1.8 2.5 4.0 80B

Tritium 10028-17-8 160 130 210 400 U H

Aquifer Tube Sampling

DATA SNHETS

Page 3
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Version Ver 1.0

Form DVD-DS
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TMA/RICHMOND
^

Test

DELIVERY GROUP H0306

t BOA Matrix WATER

SDG 7063 METHOD SUMMARY
Contact L.A. Johnson GROSS ALPHA IN WATER

GAS PROPORTIONAL COUNTING

RESULTS
LAB RAW SUF- 1: Gross 2: Sum, Alpha

CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET Alpha Emitters

Preparation batch 2957-066

BOT5F5 N811074-01 80 7063-001 1.2 J

00T5113 N811014-02 80 7063-002 2.3 S

BOTSHS N811074-03 80 7063-003 U

BLK (QC ID=29594) N811029-08 80 7057-008 U

LCS (QC 10=29593) 18811029-05 80 7051-009 ok

Duplicate IN8110]4-01) 81811094-06 80 7063-006 ok U

Client Hanf ord

Contract TRB-SBB-207925

Case no SDG-H0306

RESULT RATIO (&)

2-1 2n

Nominal values and limits from method ROLS (pCi/L) 3.0

Aquifer Tube Sampling Average

METHOD PERFORMANCE
LAB RAW SUF- PIDA ALIQ PREP DILO- RESID EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/L L FAC TION mg b min keV KeV HELD PREPARED YZED DETECTOR

Preparation batch 2957-066 2u prep error 20.0 % Reference Lab Notebook #2857 pg. 066

BOT5F5 N811074-01 80 1.1 C.300 43 100 34 12/11/98 :2/15 GRB-110

BOT5113 N811054-02 80 1.2 C.300 57 100 34 12/11/98 12/15 3RB-11.1

BDTSHS N811074-03 80 1.0 . 0.300 45 100 34 12/11/98 12/15 GR5-112

BLB (QC ID=29594) N811029-08 80 1.1 0.300 33 100 12/11/98 12/15 3RB-11.5

LCS (QC ID=29593) N811029-07 80 1.0 0.300 34 100 12/11/98 12/15 GRB-114

Duplicate ( 84811094 -01) 84811074-06 80 1.1 0.300 41 100 34 12/11/98 12/15 ^RB-110

(QC ID=29654)

Nominal values and limits from method 3.0 0.300 5-150 100 190

PROCEDURES REFERENCE EPA900.0

EP-120 Gross Alpha and Gross Beta in Environmental Water,

rev

METHOD SUM4ARIES

Page 1
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TMA/RICHMOND
SAMPLE DELIVERY GROUP H0306

Test 80B Matrix WATER Client Hanford

SDG 7063 METHOD SUMMARY Contract TRB-SBB-20 7 925

Contact L.A. Johnson GROSS BETA IN WATER Case no SDG-H0306

GAS PROPORTIONAL COUNTING

RESULTS
LAB RAW SUF- 1: Gross 2: Sum, Beta RESULT RATIO (i)

CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET Beta Emitters 2-1 2,

Preparation batch 2857-066

BOT5F5 N811074-01 80 7063-001 3.6 Q

BOTSH3 N811074-02 80 7063-002 7.' J

B0T5H5 N811074-03 80 7063-003 7.2

BLK ;QC ID-29594) N811029-08 80 7057-008 U

LCS QC 10=29593) N811029-07 80 7057-009 ok

Duplicate (N811074-01) 8811094-06 80 7063-006 ok 17

Nominal values and limits from method RDLS (pCi/L) 4.0

Aquifer Tube Sampling Average

METHOD PERFORMANCE
LAB RAW SUF- MDA ALIQ PREP DILU- RESID EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/L L FAC TION mg % min keV KeV HELD PREPARED YZED DETECTOR

Preparation batch 2857-066 29 prep error 15.0 % Reference Lab Notebook #2857 pg . 066

BOT5F5 N811074-01 e0 2.7 0-300 43 100 34 12/11/98 12/15 7RB-110

BOT5H3 N811074-02 80 2.1 0.300 57 100 34 12/11/98 12/15 GRB-111

BOT5H5 8811094-03 80 2.5 0.300 45 100 34 12/11/98 12/15 GRB-l12

BLK 00 ID=29594) N8110213-08 80 1.9 0.300 33 100 12/11/98 12/15 GRB-_15

LCS QC ID=29593) N811029-07 80 2.3 0.300 34 100 12/11/98 12/15 G.B-114

DupLtate I14811074-011 N811074-06 80 2.9 0.300 41 100 34 12/11/98 12/15 GR9-'_10

QC ID=296541

Nominal values and limits from method 4.0 0.300 5-150 100 190

PROCEDURES REFERENCE EPA900.0

EP-120 Gross Alpha and Gross Beta in Environmental Water,

rev 2

METHOD SUM4ARIES

Page 2

SUMAARY DATA SECTION

Fage 14

AOR
6

VERAGES x 2 SD MDA 2.4 0.6

F SAMPLES RESIDUE 42 17
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TMA/RICHMOND
SAMPLE DELIVERY GROUP H0306

Test H Matrix WATER

sDG 7063 METHOD SUMMARY
Contact L.A. Johnson TRITIUM IN WATER

LIQUID SCINTILLATION COUNTING

RESULTS
LAB RAW SUF-

CLIENT SAMPLE ID SANPLE ID TEST FIX PLANCHET Tritium

Preparation batch 2857-066

80T5F5 N811074-01 7063-001 300 J

BOTSH3 N811074-02 7063-002 U

80T5H5 5811094-03 7063-003 U

BLK (QC ID=29594) N811029-08 7057-008 U

LCS (QC ID=29593) N811029-07 7057-007 ok

Duplicate (N811074-01) 5811094-06 7063-006 ok U

Client Hanford

Contract TRB-3213-207925

i:ase no SDG-30306

Nominal values and limits from method RDLS (pCi/L) 400

Aquifer Tube Sampling

METHOD PERFORMANCE
LAB RAW SUF- MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLEI ID TEST FIX pCi/L L FAC TION % b min keV KeV HELD PREPARED YZED DETECI'OR

Preparation batch 2857-066 2u prep error 10.0 % Reference Lab Notebook #2857 pg. 066

BOTSF5 N811074-01 210 0.0100 75 30 12/10/93 12/11 LSC-004

BOTSH3 N811074-02 220 C0.0CO 75 30 12/10/91 12/11 LSC-004

B0T5H5 N811074-03 210 ..--0.00 75 30 12/10/93 12/11 0.00-004

BLK (QC ID=29594) N811029-08 210 0.0100 75 12/10/93 12/11 LSC-004

LCS (QC ID=29593) N811029-07 220 ,..1100 75 12/10/99 12/11 ..37 004

Duplicate IN811074-01) 5811094-06 220 .,-1100 75 30 12/10/93 12/11 ...,C-504

(QC ID=29654)

Nominal values and limits from method 400 0.0100 25 180

PROCEDURES REFERENCE EPA906.0

EP-210 Tritium in Water by Dist111atic::, rev C

AVERAGES t 2 SD MDA 220

«

1:.

FOR 6 SAMPLES YIELD

METHOD SUAMARIES
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SDG 7063

Contact L.A. Johnson

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0306

REPORT GUIDE

SAMPLE SUMMARY

Client Hanford

Contract TRB-SBB-207925

Case no SDG-H0306

The Sample and QC Summary Reports show all samples, including QC

samples, reported in one Sample Delivery Group (SDG).

The Sample Summary Report fully identifies client samples and gives the

corresponding lab sample identification. The QC Summary Report shows at

the sample level how the lab organized the samples into batches and

generated QC samples. The Preparation Batch and Method Summary Reports

show this at the analysis level.

The following notes apply to these reports:

* LAB SAMPLE ID is the lab's primary identification for a sample.

* DEPARTMENT SAMPLE ID is an alternate lab id, for example one

assigned by a radiochemistry department in a lab.

* CLIENT SAMPLE ID is the client's primary identification for a

sample. It includes any sample preparation done by the client

that is necessary to identify the sample.

+ QC BATCH is a lab assigned code that groups samples to be

processed and QCed together. These samples should have similar

matrices.

QC BATCH is not necessarily the same as SDG, which reflects

samples received and reported together.

' All Lab Control Samples, Method Blanks, Duplicates and Matrix

Spikes are shown that QC any of the samples. Due to possible

reanalyses, not all results for all these QC samples may be

relevant to the SDG. The Lab Control Sample, Method Blank,

Duplicate, Matrix Spike and Method Summary Reports detail these

relationships.

REPORT GUIDES
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SUMMARY DATA SECTION
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Protocol Hanford
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TMA/RICHMOND
SAMPLE DELIVERY GROUP H0306

SDG 7063 Client Hanford

contact L.A. Johnson R E P O R T G U I D E contract TRB-SBB-207925

Case no SDG-H0306

PREPARATION BATCH SUMMARY

The Preparation Batch Summary Report shows all prenaration batches in

one Sample Delivery Group (SDG) with information necessary to check the

completeness and consistency of the SDG.

The following notes apply to this report:

+ The preparation batches are shown in the same order as the

Method Summary Reports are printed.

+ Only analyses of planchets relevant to the SDG are included.

+ Each preparation batch should have at least one Method Blank

and LCS in it to validate client sample results.

+ The QUALIFIERS shown are all qualifiers other than U, J, B, L

and H that occur on any analysis in the preparation batch. The

Method Summary Report has these qualifiers on a per sample

basis.

These qualifiers should be reviewed as follows:

X Some data has been manually entered or modified.

Transcription errors are possible.

P One or more results are 'preliminary'. The data is not

ready for final reporting.

2 There were two or more results for one analyte on one

planchet imported at one time. The results in DVD may

not be the same as on the raw data sheets.

other lab defined qualifiers may occur. In general, these

should be addressed in the SDG narrative.

REPORT GUIDES
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SDG 7063

Contact L.A. Sohnson

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0306

REPORT GUIDE

WORK SUMMARY

Client Hanford

Contract TRB-SBB-207925

Case no SDG-H0306

=f:]:

The Work Summary Report shows all samples, including QC samples, and all

relevant analyses in one Sample Delivery Group (SDG). This report is

often useful as supporting documentation for an invoice.

The following notes apply to this report:

* TEST is a code for the method used to measure associated

analytes. Results and related information for each analyte

are on the Data Sheet Report. In special cases, a test code

used in the summary data section is not the same as in

associated raw data. In this case, both codes are shown on the

Work Summary.

* SUFFIX is the lab's code to distinguish multiple analyses

(recounts, reworks, reanalyses) of a fraction of the sample.

The suffix indicates which result is being reported. An empty

suffix normally identifies the first attempt to analyze the

sample.

* The LAB SAMPLE ID, TEST and SUFFIX uniquely identify all

supporting data for a result. The Method Summary Report for

each TEST has method performance data, such as yield, for each

lab sample id and suffix and procedures used in the method.

* PLANCHET is an alternate lab identifier for work done for one

test. It, combined with the TEST and SUFFIX, may be the best

link to raw data.

* For QC samples, only analyses that directly QC some regular

sample are shown. The Lab Control Sample, Method Blank,

Duplicate, Matrix Spike and Method Summary Reports detail these

relationships.

* The SAS (Special Analytical Services) Number is a client or lab

assigned code that reflects special processing for samples, such

as rapid turn around. Counts of tests done are lists by SAS

number since it is likely to affect prices.

REPORT GUIDES
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SDG 7063

Contact L.A. Johnson

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0306

REPORT GUIDE

DATA SHEET

Client Hanford

Contract TRB-SBB-207925

Case no SDG-H0306

The Data Sheet Report shows all results and primary supporting

information for one client sample or Method Blank. This report

corresponds to both the CLP Inorganics and organics Data Sheet.

The following notes apply to this report:

^ TEST is a code for the method used to measure an analyte. If

the TEST is empty, no data is available; the analyte was not

analyzed for.

The LA13 SAMPLE ID and TEST uniquely identify work within the

Summary Data Section of a Data Package. The Work Summary and

Method Summary Reports further identify raw data that underlies

this work.

The Method Summary Report for each TEST has method performance

data, such as yield, for each Lab Sample ID and a list of

procedures used in the method.

' ERRORs can be labeled TOTAL or COUNT. TOTAL implies a

preparation (non-counting method) error has been added, as

square root of sum of squares, to the counting error denoted by

COUNT. The preparation errors, which may vary by preparation

batch, are shown on the Method Summary Report.

^ A RESULT can be 'N.R.' (Not Reported). This means the lab did

this work but chooses not to report it now, possibly because it

was reported at another time.

^ When reporting a Method Blank, a RESULT can be 'N.A.' (Not

Applicable). This means there is no reported client sample work

in the same preparation batch as the Blank's result. This is

likely to occur when the Method Blank is associated with

reanalyses of selected work for a few samples in the SDG.

The following qualifiers are defined by the DVD system:

U The RESULT is less than the MDA (Minimum Detectable Activity).

REPORT GUIDES
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TMA/RICHMOND
SAMPLE DELIVERY GROUP 110306

SDG 7063 Client Hanford

Contact L.A. Johnson G U I D E , c o n t. Contract TRB-SBB-207925

Case no SDG-H0306

DATA SHEET

If the MDA is blank, the ERROR is used as the limit.

J The RESULT is less than the RDL (Required Detection Limit) and

no U qualifier is assigned.

B A Method Blank associated with this sample had a result without

a U flag and, after correcting for possibly different aliquots,

that result is greater than or equal to the MDA for this sample.

Normally, B is not assigned if U is. When method blank

subtraction is shown on this report, B flags are assigned based

on the unsubtracted values while U's are assigned based on the

subtracted ones. Both flags can be assigned in this case.

For each sample result, all Method Blank results in the same

preparation batch are compared. The Method Summary Report

documents this and other QC relationships.

L Some Lab Control Sample that 4C's this sample had a low

recovery. The lab can disable assignment of this qualifier.

H Similar to 'L' except the recovery was high.

P The RESULT is 'preliminary'

X Some data necessary to compute the RESULT, ERROR or MDA was

manually entered or modified.

2 There were two or more results available for this analyte. The

reported result may not be the same as in the raw data.

Other qualifiers are lab defined. Definitions should be in the

SDG narrative.

The following values are underlined to indicate possible problems:

` An MDA is underlined if it is bigger than its RDL.

REPORT GUIDES
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SDG 7063

Contact L.A. Johnson

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0306

GUIDE, cont.

DATA SHEET

Client Hanford

Contract TRB-SBB-207925

Case no SDG-H0306

* An ERROR is underlined if the 1.645 sigma counting error is

bigger than both the MDA and the RESULT, implying that the MDA

may not be a good estimate of the 'real' minimum detectable

activity.

* A negative RESULT is underlined if it is less than the negative

of its 2 sigma counting ERROR.

• When reporting a Method Blank, a RESULT is underlined if

greater than its MDA. If the MDA is blank, the 2 sigma counting

error is used in the comparison.

REPORT GUIDES
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TMA/RICHMOND
SAMPLE DELIVERY GROUP H0306

SDG 7063 Client Hanford

contact L.A. Johnson R E P O R T G U I D E contract TRB-SBB-207925

Case no SDG-H0306

LAB CONTROL SAMPLE

The Lab Control Sample Report shows all results, recoveries and primary

supportina information for one Lab Control Sample.

The following notes apply to this report:

* All fields in common with the Data Sheet Report have similar

usage. Refer to its Report Guide for details.

* An amount ADDED is the lab's value for the actual amount spiked

into this sample with its ERROR an estimate of the error of this

amount.

An amount added is underlined if its ratio to the corresponding

RDL is outside protocol specified limits.

* REC ( Recovery) is RESULT divided by ADDED expressed as a

percent..

* The first, computed limits for the recovery reflect:

1. The error of RESULT, including that introduced by

rounding the result prior to printing.

If the limits are labeled (TOTAL), they include

preparation error in the result. If labeled (COUNT),

they do not.

2. The error of ADDED.

3. A lab specified, per analyte bias. The bias changes the

center of the computed limits.

` The second limits are protocol defined upper and lower QC limits

for the recovery.

* The recovery is underlined if it is outside either of these

ranges.

REPORT GUIDES
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SDG 7063

Contact L.A. Johnson

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0306

REPORT GUIDE

DUPLICATE

Client Hanford

Contract TRB-SBB-207925

Case no SDG-H0306

The Duplicate Report shows all results, differences and primary

supportincf information for one Duplicate and associated Original sample.

The following notes apply to this report:

* All fields in common with the Data Sheet Report have similar

usage. This applies both to the Duplicate and Original sample

data. Refer to the Data Sheet Report Guide for details.

If the Duplicate has data for a TEST and the lab did not do this

test to the Original, the Original's RESULTS are underlined.

* The RPD (Relative Percent Difference) is the absolute value of

the difference of the RESULTS divided by their average expressed

as a percent.

If both RESULTS are less than their MDAs, no RPD is computed and

a '-' is printed.

For an analyte, if the lab did work for both samples but has

data for only one, the MDA from the sample with data is used as

the other's result in the RPD.

^ The first, computed limit is the sum, as square root of sum of

squares, of the errors of the results divided by the average

result as a percent, hence the relative error of the difference

rather than the error of the relative difference. The errors

include those introduced by rounding the RESULTS prior to

printing.

If this limit is labeled TOT, it includes the preparation error

in the RESULTS. If labeled CNT, it does not.

This value reported for this limit is at most 999.

' The second limit for the RPD is the larger of:

1. A fixed percentage specified in the protocol.

REPORT GUIDES
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SDG 7063

Contact L.A. Johnson

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0306

GUIDE, cont.

DUPLICATE

Client Hanford

Contract TRB-SBB-2079299

Case no SDG-H0306

2. A protocol factor (typically 2) times the average MDA as

a percent of the average result. This limit applies

when the results are close to the MDAs.

* The RPL) is underlined if it is greater than either limit.

* If specified by the lab, the second limit column is replaced by

the Difference Error Ratio (DER), which is the absolute value

of the difference of the results divided by the quadratic sum of

their one sigma errors, the same errors as used in the first

limit.

Except for differences due to rounding, the DER is the

same as the RPD divided by the first RPD limit with the

limit scaled to 1 sigma.

* The DER is underlined if it is greater than the sigma factor,

typically 2 or 3, shown in the header for the first RPD limit.

RBPORT GUIDES
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SDG 7063

Contact L.A. Johnson

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0306

REPORT GUIDE

MATRIX SPIKE

Client Hanford

Contract TRB-SBB-207925

Case no SDG-H0306

The Matrix Spike Report shows all results, recoveries and primary

supporting information for one Matrix Spike and associated Original

sample.

The following notes apply to this report:

* All fields in common with the Data Sheet Report have similar

usage. This applies both to the Spiked and Original sample

data. Refer to the Data Sheet Report Guide for details.

If the Spike has data for a TEST and the lab did not do this

test to the Original, the Original's RESULTs are underlined.

* An amount ADDED is the lab's value for the actual amount spiked

into the Spike sample with its ERROR an estimate of the error of

this amount.

An amount is underlined if its ratio to the corresponding RDL is

outside protocol specified limits.

* REC (Recovery) is the Spike RESULT minus the Original RESULT

divided by ADDED expressed as a percent.

* The first, computed limits for the recovery reflect:

1. The errors of the two RESULTs, including those

introduced by rounding them prior to printing.

If the limits are labeled (TOTAL), they include

preparation error in the result. If labeled (COUNT),

they do not.

2. The error of ADDED.

3. A lab specified, per analyte bias. The bias changes the

center of the computed limits.

* The second limits are protocol defined upper and lower QC limits
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GUIDE, cont

MATRIX SPIKE

Client Hanford

Contract TRB-SBB-207925

Case no SDG-H0306

for the recovery.

These limits are left blank if the Original RESULT is more than

a protocol defined factor (typically 4) times ADDED. This is a

way of accounting for that when the spike is small compared to

the amount in the original sample, the recovery is unreliable.

* The recovery is underlined (out of spec) if it is outside either

of these ranges.
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SDG 7063

Contact L.A. Johnson
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SAMPLE DELIVERY GROUP H0306

REPORT GUIDE

METHOD SUMMARY

Client Hanford

Contract TRB-SBB-207925

Case no SDG-H0306

The Method Summary Report has two tables. One shows up to five results

measured using one method. The other has performance data for the

method. There is one report for each TEST, as used on the Data Sheet

Report.

The following notes apply to this report:

* Each table is subdivided into sections, one for each preparation

batch. A preparation batch is a group of aliquots prepared at

roughly the same time in one work area of the lab using the same

method.

There should be Lab Control Sample and Method Blank results in

each preparation batch since this close correspondence makes the

QC meaningful. Depending on lab policy, Duplicates need not

occur in each batch since they QC sample dependencies such as

matrix effects.

* The RAW TEST column shows the test code used in the raw data to

identify a particular analysis if it is different than the test

code in the header of the report. This occurs in special cases

due to method specific details about how the lab labels work.

The Lab Sample or Planchet ID combined with the (Raw) Test Code

and Suffix uniquely identify the raw data for each analysis.

* If a result is less than both its MDA and RDL, it is replaced by

just 'U' on this report. If it is greater than or equal to the

RDL but less than the MDA, the result is shown with a'U' flag.

The J and X flags are as on the data sheet.

* Non-U results for Method Blanks are underlined to indicate

possible contamination of other samples in the preparation

batch. The Method Blank Report has supporting data.

* Lab Control Sample and Matrix Spike results are shown as: ok, No

data, LOW or HIGH, with the last two underlined. No data'
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SDG 7063

Contact L.A. Johnson

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0306

GUIDE, cont.

METHOD SUMMARY

Client Hanford

Contract TRB-SBB-207925

Case no SDG-H0306

means no amount ADDED was specified. 'LOW' and 'HIGH'

correspond to when the recovery is underlined on the Lab Control

Sample or Matrix Spike Report. See these reports for supporting

data.

* Duplicate sample results are shown as: ok, No data, or OUT, with

the last two underlined. No data' means there was no original

sample data found for this duplicate. 'OUT' corresponds to when

the RPD is underlined on the Duplicate Report. See this report

for supporting data.

" If the MDA column is labeled 'MAX MDA', there was more than one

result measured by the reported method and the MDA shown is the

largest MDA. If not all these results have the same RDL, the

MAX MDA reflects only those results with RDL equal to the

smallest one.

MDAs are underlined if greater than the printed RDL.

* Aliquots are underlined if less than the nominal value specified

for the method.

* Prepareation factors are underlined if greater than the nominal

value specified for the method.

* Dilution factors are underlined if greater than the nominal

value specified for the method.

* Residues are underlined if outside the range specified for the

method. Residues are not printed if yields are.

* Yields, which may be gravimetric, radiometric or some type of

recovery depending on the method, are underlined if outside the

range specified for the method.

* Efficiencies are underlined if outside the range specified for
the method. Efficiencies are detector and geometry dependent so
this test is only approximate.
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* Count times are underlined if less than the nominal value

specified for the method.

* Resolutions (as FWHMr Full Width at Half Max) are underlined if

greater than the method specified limit.

* Tracer drifts are underlined if their absolute values are

greater than the method specified limit. Tracer drifts are

not printed if percent moistures are.

* Days Held are underlined if greater than the holding time

specified in the protocol.

* Analysis dates are underlined if before their planchet's

preparation date or, if a limit is specified, too far after

it.

For some methods, ratios as percentages and error estimates for them are

computed for pairs of results. A ratio column header like '1-3' means

the ratio of the first result column and the third result column.

Ratios are not computed for Lab Control Sample, Method Blank or

Matrix Spike results since their matrices are not necessarily

similar to client samnles'.

The error estimate for a ratio of results from one planchet reflects

only counting errors since other errors should be correlated. For a

ratio involving different planchets, if QC limits are computed based on

total errors, the error for the ratio allows for the preparation errors

for the planchets.

The ratio is underlined iout of spec) if the absolute value of its

difference from the nominal value is greater than its error estimate.

If no nominal value is specified, this test is not done.

For Gross Alpha or Gross Beta results, there may be a column showing the

sum of other Alpha or Beta emitters. This sum includes all relevant

REPORT GUIDES

Page 14

SUMMARY DATA SECTION

Page 29

Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-RG

Version 3.06

Report date 12 23 98



SDG 7063

Contact L.A. Johnson

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0306

GUIDE, cont

METHOD SUMMARY

Client Hanford

Contract TRB-SBB-207925

Case no SDG-H0306

results in the DVD database, whether reported or not. Results in the

sum are weighted by a particles/decay value specified by the lab for

each relevant analyte. Results less than their MDA are not included.

No sums are computed for Lab Control, Method Blank or Matrix Spike

samples since their various planchets may not be physically related.

If a ratio of total isotopic to Gross Alpha or Beta is shown, the error

for the ratio reflects both the error in the Gross result and the sum,

as square root of sum of squares, of the errors in the isotopic results.

For total elemental uranium or thorium results, there may be a column

showing the total weight computed from associated isotopic results.

Ignoring results less than their MDAs, this is a weighted sum of the

isotopic results. The weights depend on the molecular weight and

half-life of each isotope so as to convert activities (decays) to weight

(atoms).

If a ratio of total computed to measured elemental uranium or thorium is

shown, the error for the ratio reflects the errors in all the

measurements.
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Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-012-39

i
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of I

CollectorT Company Contact Telephone No. Project Coordinato Data Turnaround

9 BobRaidl 372-9585 TRENT,
45 DProject Designation Sampling Location AF No. ays

Aquifer Tube Sampling 100 Area B99-012

Ice Chest No. Field Logbook No. Method of Shipment^

^eG 9^ Q S Federal Express

Shipped To K^ Olnite Property No. Bill of Lading/Air Bill No.TMA/a^ ;, 9^{
05 y2-3 579^2_0 Z SS

Vaste Designation Client determined no waste codes associated with this project. COA

POSSIBLE SAMPLE HAZARDS/REMARKS
Preservation

None None CooiaC HNO3wpH HN03wpH
<_ <2

Typc of Container
p

P P P P

No. of Containerts)
I I I 1 2

Special Handling and/or Storage ZOmL 250nL 500mL 500m1, I000mL
Volume

Activity Sran Tritium - H3 IC Anions . ICP Meub - G. Alphq
3000 6010A (TAL) Crtoss Ben

SAMPLE ANALYSIS ILrioride.
Fluoridq

ivau, Nivite,
sWranl

Sample No. Matrix • Sample Dme Sample Time

B0T5F5 Water t I l I t^ V /20 S' )( }r' x'

BOT5F6 Water

PECIALINSTRUCTIONS Matrix
CHAIN OF POSSESSION Sign/Print Names

s = soii
SE g di

elinquish< y Dare/fime eeeived By Date?ime
e mrn^

SO - Solid
^ - C

^
SL - Sludge
W - Water

<IinquisM1ed B Dat i
6c4) qnra•rej eui y Date?ime 0

- Air
DS - Lou. Solids

elinqui y Date7r t bedBy Datdl'Ime DL - DmmLiquitls

re^ IC --6 " ^ J<!
^}'

N'I - Tissue
elinquished By Dst^me ived By Date?ime

u^6
urianV - Ves<

x - Other

LABORATORY emived By Title Dxtdfime
SECTION

1FINAL $AMPLE
D51

Melhod Dispaeed By Datdfime
D:SPOSITION



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-012-43
I Pate

or i

Collector Company Contact Telephone No. P roject Coordinator Data Turnaround

'T H k f 4 Bob Raidl 372-9585 TRENT,
S'jL i c o 45 sDa

l AF N
y

Project Designation ing LocationSamp o.
Aquifer Tube Sampling IOO Area 99-012

lee Chest No. Field L book No.
°^ EZ

Method o(Sht menl

if 6 0 /^ Federal Express

Shipped To
ihtA,RfAR ,KQ

OfTsite ProperqNo. Bill of Lad2ing/Air Bill No.

.,
: ,f -l^

yZ.Js!l sZ0 Zss .

t'aste Designation Client determined no waste codes associated with this project. COA

I'OSSl1iLESA\IPLEIIAZ:\RDS/REMARKS ho.e None CouI+C 11N07lopll IINOlmpll
Presenation <2 <Z

T f C t i
p p p p p

ype o on a ner

No. of Container(s)
I I 1 1 2

Special Handling and/or Storage 20mL 250mL 500mL 500mL I000mL
Volume

AaivltyScan Tmium-HJ ICAnwm - ICPAfeds• GoµAlpaa;
700.a 010A ( TAL) Gmr 6au

SAMPLE ANALYSIS Ichl"De'
Flumidr,

iterc,Nivile.
sulruel

Sample No. Matrix • Sample Date Sample Time

60T5H3 Water lU Y

80T5H4 Water

71
SPECIAL INSTRUCTION Matrix•

CHAIN OF POSSESSION
I

Sign/Print Names s - Sod
I SE - Sedlmem

elinquish MI Date?ime BYb64 DateTme
^.1

J

SO - Solid
wSL -

t f Y /^ 0 ^^ d
µ s.e

etinqui y vs pG^Pes Dae/fime

r

ecei By . Da1 unc 0 - Out

^'^J -

^,/

`S. n5 • Dmm Sulidi-11<linqui By Date?ime ^xed By Dae/fime Al ea, DL D.
_I

^N. "1v - C." ^^ T G v SJ -,1.2"^ ^

Ti,W.T
wl - wipe

R elinquished B Date?me eceivedBy DNeTme I. - Lpmd
V - Vqeluion
x oale,

LABORQTORY eceivedBy Tide DalHfime

SECTION

FINAL SAMPLE DisposalMelhod Disposed By Dale?ime
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Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-01244 Page of I

ollccmr Company Contact Telephone No. rojecaCoordinator DauTurnaround

TN w^ ,tC ^-e l I Bob Raidi 372-9585
' S1 45 Da s

P t D i i S li L i F N
y

rojec es gnat on ng ocat onamp o.
Aquifer Tube Sampling 100 Area 899-012

Ice Chest No.
^'2C p6 Q S

Field Logbook No.
^^- 3 9 y/

Method of Shipment
i EF d. . era xpresse

Shipped To ORsite Property No. Biil of Lading/Air Bill No.
Th,.4/IOeC'f^A

^Z 3S 7- -^ oG SS _

asle Designation Client determined no waste codes associated with this roject. COA

1'OSSIBLESAMPf.EHAZARDS/REMARKS None None Cooi+C HNmiopH HN031opH
Preserication 11 <2

TypeofContainer
P P P P P

No. of Container(s)
I I 1 1 2

SpccialIlandlingand/orStorage 20mL ?SOinL 500mL 500mL I000mL
\ olume

AciiriiySan Triiium - HI ICAnions - ICPMmIS - OusAlphr,

31100 6010A ITuiL1 Grou aqa

S0NPLE ANaL 1SIS
ICnmddc
Flunride.

Nivne, Nitnm,
Sul6tel

Sample No. Matrix • Sample Date Sample Time ;; T^ ^`' '^"s*.•r "^ yyt 7'̂1 T a 5x ,';,. i: u .

OT5H5 Water j I 1 j 9,4 1 L S -S X k x

B0T5H6 ^'%r(tA Water

SPECIAL INSTRUCTIONS Matrix •
CIIAIN OF POSSESSION Sign/Print Names s - snil

SE - Sediment
Ninquish< Date/Time eeei,<d ByA....., ^ IAte/fime SO - Solid

'/ClL

J y MJ

V

SL - Sludge
W - Wner

nqui By poe(^ oY/^t1'^ ime Dat tme 0 - Oil
v

^-I )

n,a/
K. - f!P

A
An

DS Dmm s^uns

Relinquish By Date?ime -,ed By Date/fime Ot, DL - Urum Liquids

^lj1I,G°alrso ^- wl wua
Relinquished By Date?ime eceived By Datelnme L - Liquid

V veaeudon
x Omer

L.\BORATORI ecei.xd By Tioe Date?ime
SECTION

FINAL SAMPLE Disposal Method Dislwsed By Dare/Time

DISI'OSff1ON

v
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