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Analytical Report

Client : TNU-HANFORD C99-023 W.0. # : 10985-001-001-9999-00
RFW# : 99031481 Date Received: 03-18-99

SDG# : HO357
SAF# : C99-023
INORGANIC CASE NARRATIVE

1. This narrative covers the analyses of 3 water samples.

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 sample BOTW84,

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.

@ng-(c?t//— 4-15 99

J. Michael Taylor Date
Vice President
Philadelphia Analytical Laboratory

njp\i03-481

The results presented in this report relate only to the analytical testing and conditions of the samples at ipt and during storage. All pages of this report are
integral parts of the analytical data. Therefore, this report should only be reproduced in its entirety of 12 pages.
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WET CHEMISTRY METHODS GLOSSARY FOR ANALYSIS OF WATER SAMPLES

EPA 600 SW846 OTHER
Acidity 3051
_ Alkalinity _ Bicarbonate _ Carbonate __3101
BOD _405.1 __5210B (b)
lon Chromatoggaphy:
T}mmida ~/éhloridc _{ﬁuoridc __300.0 __9056
/Njirite _{chitrate __Phosphate 3000 __9056
~Sulfate _ Formate _ Acetate _ Oxalate __300.0 __5056
Chloride 3252 _ 925
Chlorine Residual i _ __330.5 (mod) -
Cyanide Amenable to Chlorination __3352 __9010A
Cyanide (Total) 3352 __9010A 9012 __ILMO4.0 (¢)
Cyanide, Weak Acid Dissociable __412 (a) __4500CN-I (b)
COD _ 4104 (mod) _ 5220 C (b)
Color 1102
Corrosivity {(by Coupon) __1110 (mod) .
Chromium VI __T196A __3500Cr-D (b)
Fluoride 3402
Hardness, Calcium 2152
Hardness, Total 130.2
Iodide B __ASTM D19P202 (1)
Surfactant 4251
_ Nitrate-Nitrite __ Nitrate _ Nitrite 3532
Ammonia 3503
Total__Kjeldahl Nitrogen __Organic Nitrogen _3514
Total _ Organic __Inorganic Carbon __ 4151 __ 5060
Qil and Grease 4131 __%070
__pH _pH, Paper 1501 __S040A _ S041A
Petroleum Hydrocarbons, Total Recoverable _ 4181
Phenol 4201 4202 __ 9065 _ 9066
_ Ortho Phosphate _ Total Phosphate _ 3652 _4500-PB_C
Salinity __210A (a) __2520B (b)
Settleable Solids __160.5
Sulfide 3762 _376.1 __9030A
Reactive __Cyanide __ Sulfide _Sec73
Silica _3701
Sulfite _ 371
Sulfate _ 3754 __ 9038
Specific Conductance _ 1201 __9050
Specific Gravity __213E (a)
_TCLP _TCLV _ 1311
Synthetic Precipitation Leach _ 1312
Total _ Dissolved _ Suspended _ Solids 1601 2 3
Total Organic Halides __450.1 __9020B
Turbidity _ 1801
Volatile Solids _Total _ Dissolved _Suspended __160.4 '
Other: Method: nnn
UJLo

RFW 21-21-034/A-08/95



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 greater than 4x the, spike amount added.
ABBREVIATIONS

MB = Method or Preparation Blank.
MS = Matnx 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
1. 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 1, Physical and Mineralogical Methods, 2nd. Ed.
(1986)

d. Method of Soil Analysis, Part 2, Chemical and Microbiological Properties, Am.
Soc. Agron., Madison, W1 {1965)

€. USEPA Contract Laboratory Program, Statement of Work for Inorganic Analysis.
f. Code of Federal Regulations.

RFW 21-211.-034/D-06/96
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Recra LabNet

- Lionville

INORGANICS DATA SUMMARY REPORT 03/25/99

CLIENT: TNU-HANFORD C25-023
WORK ORDER: 10985-001-001-99935-00

SAMPLE SITE 1D ANALYTEB

-00z2 BOTWE& Chloride by IC
Fluoride by IC
Nitrite by IC
Nitrate by IC
Sulfate by IC

-D04 BOTYN2 . Chloride by I
Fluoride by IC
Nitrite by IC
Nitrate by IC
Sulfate by IC

-00e BOTWER4 Chloride by IC
Fluoride by IC
Nitrite by IC
Nitrate by IC
Sulfate by IC

RECRA

0.25
0.50
0.25
0.25
0.25

e £ £ £

44.9
0.50
2.5

27

231

e

e

LOT #:

UNITS

MG/L
MG/L
MG/L
MG/L
MG/L

MG/L
ME/L
MG/L
MG/L
MG/L

MG/L
MG/L
MG/L
MG/L
MG/L

9903L481
REPORTING DILUTION
LINIT FACTOR
cmmmmammes emmmmmes
0.50 2.0
1.0 2.0
o.s0 2.0
12 50
12.5 50.0
0.25
.50
0.28
0.25 1.0
0.25 1.0
2.5 10.0
0.50 1.0
2.5 10
2.5 10
12.5 50.0

004



Recra LabNet - Lionville

INORGANICS METHOD BLANK DATA SUMMARY PAGE

CLIBNT: TNU-HANFORD C99-023
WORK ORDER: 10985-001-001-59%9-00

SAMPLE SITE ID ANALYTR

BLANK10  95LIC031-MEL Chloride by IC
Fluoride by IC
Nitrite by IC
Nitrate by IC
Sulfate by IC
BLANK10  99LICQ34-MBl Chloride by IC
Fluoride by IC
Nitrite by IC
Nitrate by IC
Sulfate by IC

03/25/99

RECRA LOT #:

RBSULT
—rEmw=
0.25
0.50
0.25
0,25
¢.25

.50

.25

0
1]
0.25
0
0.25

£ £ F FE F

£ C £ £ B

UNITS
MG/L
MG/L
MG/L
MG/L
MG/L

MG/L
MG/L
M&/L
MG/L
MG/L

99C3L481

REPORTING
LIMIT

0.25
0.25
.25

0.25
0.50
0.25
0.25
c.25

DILUTICN
FACTOR
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CLIENT: TNU-HAﬂPORD C39-023

WORK ORDER:

SAMPLE

-002

BLANK10

BLANK1O

SITE 1D

29LIC031-ME1

99LICO34-MBl

Recra LabNet -

INORGANICS ACCURACY REPCRT

10985-001-001-%999-00

EESEESSraEEEEEESSXEERER

Chloride by IC
Flucride by IC
Nitrite by IC
Nitrate by IC
Sulfate by IC
Chloride by IC
Fluoride by IC
Nitrite by IC
Nitrate by IC
Sulfate by IC
Chloride by IC
Fluoride by IC
Nitrite by IC
Nitrate by IC
Sulfate by IC

SPIKED
SAMPLEB

23.7
22.5
10
430
427
4.
10.

Lionville

03/25/99

RECRA LOT #:

INITIAL
RESULT
azzr=xm
12.6
o.00
0.50u
150
117
0.25u
0.50u
¢.25u
0.25u
0.25u
0.25u
0.50u
0.25u
0.25u
0.25u

9903L481
SPIKED

AMOUNT &RECOV
=smmmE moocEmaz
l0.0 111.0
20.0 112.3
10 104.2
250 111.¢
250 124.3
.0 95.0
10.0 105.6
5.0 98.0
5.0 101.5
5.0 104.5
5.0 99.2
1¢.¢ 107.9
5.0 101.6
k.0 98.9
5.0 98.6

DILUTION
FACTCR (SPK)
P —
2.0
2.0
2.0
50
50.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
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Recra LabHet - Lionville

INCRGANICS PRECISION REPORT 03/2

CLIENT: TNU-HANFORD C99-023
WORK ORDER: 10385-001-001-999%-00

SAMPLE SITE ID ANALYTE

-002REP EOTWSE Chloride by IC
Fluoride by IC
Nitrite by IC
Nitrate by IC
sulfate by IC

INITIAL

RESULT

===mmmr=z
12.6
1.0 u
0.50u

150

117

5/99

REBCRA LOT #: 25031481

REPLICATE RFPD

12.4 1.0
1.0 u NC
0.50u NC

150 0.19
1is 0.58

DILUTION

FACTCR (REP)

.
2.0
2.0
2.0
50
50.0
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Recra LabNet - Lionville Labcratory
INORGANIC ANALYTICAL DATA PACKAGE FOR
TNU-HANFCRD C99-023

DATE RECEIVED: 03/18/99 RFW LOT # :9903L481

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

BOTWE6

CHLORIDE BY IC 002 W 99LICD31 03/16/99 03/18/99 03/18/99
CHLORIDE BY IC 002 REP W 99LIC031 03/16/99 03/18/99% 03/18/99
CHLORIDE BY IC 002 MS W 99LIC031 03/1&6/99 03/18/99 03/18/99
FLUORIDE BY IC 002 W 99LICO31 03/16/99 £03/18/99 03/18/99
FLUCRIDE BY IC 002 REP W 99LIC031 03/16/99  03/18/99 03/18/99
FLUORIDE BY IC 002 MS W 99LIC031 03/16/99 03/18/99 03/18/99
NITRITE BY IC 002 W 99LIC031 03/16/99 03/18/99 03/18/99
NITRITE BY IC 002 REP W 99LIC031 03/16/99 03/18/99 03/18/99
NITRITE BY IC 002 MS W 99LIC031 03/16/99 03/18/99 03/18/99
NITRATE BY IC 002 W 99LIC031 03/16/99 03/18/99 03/18/99
NITRATE BY IC 002 REP W 99LIC031 03/16/99 03/18/99 03/18/99
NITRATE BY IC 002 MS W 99LIC031 03/16/99 03/18/99 03/18/99
SULFATE BY IC 002 W 99LICO031 03/16/99 03/18/99 03/18/99
SULFATE BY IC 002 REP W 99LICO31 03/16/99 03/18/99 03/18/99
SULFATE RY IC 002 MS W 99LICOD31 03/16/99 03/18/99 03/18/99
BOTYN2

CHLORIDE BY IC 004 W 99LICO031 ©03/16/99 03/18/99 03/18/99
FLUCRIDE BY IC 004 W 99LICO031 03/16/99 03/18/99 03/18/99
NITRITE BY IC 004 W 99LIC031 03/16/99 03/18/99 03/18/99
NITRATE BY IC 004 W 99LIC031 ©3/16/99 03/18/99 03/18/99
SULFATE BY IC 004 W 99LIC031 03/16/99 03/18/99 03/18/99
BOTW84

CHLORIDE BY IC 006 W 99LIC034 03/19/99 03/23/99 03/23/99
FLUORIDE BY IC 006 W 99LIC034 03/19/99 03/23/99 03/23/99
NITRITE BY IC 006 W 99LIC034 03/19/99 03/23/99% 03/23/99
NITRATE BY IC 006 W 99LIC034 03/19/99 03/23/99 03/23/99
SULFATE BY IC 006 W 99LICO034 03/19/99 03/23/99 03/23/99

LABR QC:
CHLORIDE BY IC MB1 W 99LIC031 N/A 03/18/99 03/18/99
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Recra LabNet - Licnville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNU-HANFORD C99-023

DATE RECEIVED: (03/18/99 RFW LOT # :9903L481

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS
CHLORIDE BY IC MB1 BS W 99LICO31 N/A 03/18/99 03/18/99
FLUORIDE BY IC MB1 W 99LICO31 N/A 03/18/99 03/18/99
FLUQRIDE BY IC MB1l BS W 9S5LICO31 N/& 03/18/99 03/18/99
NITRITE BY IC T MB1 - W 99LICO031 N/A 03/18/99 = 03/18/99
NITRITE BY IC MB1 BS W 99LICO031 N/A 03/18/99 03/18/99
NITRATE BY IC MB1 W 99LIC031 N/A 03/18/99 03/18/99
NITRATE BY IC MB1l ES W 9SLIC031 N/A 03/18/99 03/18/99
SULFATE BY IC MB1 W 99LICO31 N/A 03/18/99 03/18/99
SULFATE BY iC MB1 BS W 99LICO31 N/A 03/18/99 03/18/99
CHL.ORIDE BY IC MB1 W 99LIC034 N/A 03/23/99 03/23/99
CHLORIDE BY IC MBE1 BS W 99LICO034 N/A 03/23/99 03/23/99
FLUORIDE BY IC MB1 W 99LIC034 N/A 03/23/99 03/23/99
FLUCRIDE BY IC MEB1 BS W 99LICD34 N/A 03/23/99 03/23/99
NITRITE BY IC MB1 W S9LIC034 N/A 03/23/99 03/23/99
NITRITE BY IC MB1 BS W 9SLIC(34 N/a 03/23/99 03/23/99
NITRATE BY IC ME1l W 99LICO34 N/A 03/23/99 03/23/99
NITRATE BY IC MB1 BS W SSLICO034 N/A 03/23/99 03/23/99
SULFATE BY IC MB1 W 99LICO034 N/A 03/23/99 03/23/99
SULFATE BY IC MB1 ES W 9SLIC(34 N/A 03/23/99 03/23/99
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RECRA Labnet Use Oy | Custody Transfer Record/Lab Work Request page [ of | RECRA
Q40" pnie 49 LabNet
ALHBI FIELD PERSONNEL: COMPLETE ONLY SHADED AREAS, Cg Sl ) el
@yﬁmu_ et tado
Client - N, 0QQ - 04 Retrigerator # T w I —Ir z .
Est. Final Proj. Sampling Date #Type Container Liquid \p p H
project# _/ 04 €S —ppl-cp - 49800 Solid
Project Contact/Phone # Volume Liquid 500 5c04H
RECRA Project Manager Solid
! Preservatives ”ND; -~
oc gl ! Delq TAT, f’o }f}' Mqr F ORGANIC INQRG é% g 3&
Date Rec'd 3 /12/99/ ’i Date Due |+ /11 ANALYSES . | « | < |3m,; £ B, Big %
Account # 3 { /‘?‘7 /ﬂlﬂﬁ REQUESTED g S & 8 T 3 g%‘i 5 Qgi“:}i
MATRIX Matrix ) RECRA LalzNet Use Only .
CODES: Lab Client 10/Descripti Ch?)(s:en Matri Date Time ®
S- Soll D e scription {v}) AT | Collected | Collected .;\ @
g(E)-. ggﬁémem [$ i
SL - Sludge MS | MSD B
o o | BOTWaES X W [Yhag) w:s2 X
be-bm 00| BOTW Bl | & X
o. % loo3|  BOTYNI ] loans X l
L. Ertae [OCY BOTYN& - 'EJ L X
wi. jeccnete | AOTWG3 w3 g&”ﬂ 50 =
XD oo oo | BoTwWgA W12 17D =
L2+ W03 o
iz 0

Special Instructlons:
e 09-033
Spl® HO3 §F

COMPOSITE
WASTE

NS:

7 1CLL, (eFL, ICR0z, ICNE3, ICSE4

e R mattls_ac
24199« pomplis S 16 0dded 16
. Chaun . Reo'd 314l

DATE/REV!

RECRA LabNet Use Only

Reli

Relinquished Recelved Date Time
by by !
3
e & 39/313»@ Apfad (o120

Discrepancies Between
Samples Labels and
COC Record? ¥ or Q
NOTES:

Date Time

Samplas were;
1) Shipped — or
Hand Delivered

Airbili # L_
2) Ambient or @

3) Received.in Good
Condition, or N
4} Labels Indicate

Properly Presarved
o

5} Received Within

Holding Tjrms
@ or N

¥ BoBaN3159387

COC Tape was:

1) Present qp Cuter
Package @l or N

2} Unbrokeg on Outer
Package @ or N

3) Prasent pp Sample
@ or N

4) Unbrokeg, on
Sample @ or N
COC Record Present
Upon Sampla Rec't

or N
Cooler 5

Temp. °C
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cocC.4 .-
PNNL o\
CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST ( co9- 02"* __ '_)
Hog o ¢ e L o 1 v
Collector Contact/Requester = elephone No. MSIN FAX F
AG RIZZO IH KESSNER (5091 375-4688 =)
SAF No, Sampling Origin Purchase Order/Charge Code i
£99.023 HANEORD SITE :
Prolect Title Logbook No. Im Chest No. v Temo.
[ _(0ONRZFAM( 1) GW MONITORING MARCH 1999 evsa = Gund A 6-1/ Yol g¢ Sime 5 cew /4 CC
[Shinped To (Lab) Method of Shioment Bill of Lading/Air Blll No.
| _TMA/RECRA GOVT VEHICIE * ‘ L35 -1952 - 131313
ll‘rolncol Data Turnaround Offsite Property No.
CERCLA 45 Dnvs -
IBLE SAMPLE HAZARDS/REMARKS [SPECIAL INSTRUCTIONS Hold Time Total Activity Exemption:  Yes No L]
e FAX copies of QES & TMA log-in to DL Stewart (372-1704) & JH Kessner (372-9487)
Sample No. LabID . Date Time No/Type Container Sample Analysis Preservative
A BOTW 1x500-mL G/P ICP Metals - 5010A RCRA GW HNO3 to pH <2 ;
v BOTWES(F) Wiz s6.94) 732 |
L | .BOTW86- w I 1x600-mbL P IC Anions - 300.0 (Chloride, Flucride, Nitrate, Nitrits, Suliate} Cool 4C :
_A BOTW88 W ’ 1x20-ml. P Activity Scan None
. | BOTWag w 1x1000-mL G#P Gross Alpha HNO3 to pH <2 i
BOTWS6 w 1x1000-mL G/P Gross Beta HNO3 to'pH <2 ‘g
14 BOTWSEE W o 2x1000-m. G/P Stronthym-89,90 - Sr-00 HNO3 to pH <2
y y o
j
i
i
’U”ﬁ Dai&/Time Reccived By ) Sign Date/Time Matrix *
l
MAR ] 6 1gqq < V'”'“‘U‘i Coq— 143 MAR_l_G 1999 & = Soll DS = Drum Salid
Received By Dew/Time SE = Sediment DL = Drum Liaui
S
- - § = 8 - ne
Ao MAR 1 6 1QQQ T E"- 3-14 ?6, W oo W‘:t:re L = Uouid
Date/Time Received By Date/Time 0O = 0Ol \ = Veeetation
. A = Air X = (ther
3-17:98 jo:45 AL JR lpvee I-£7-9% Jo 45
Date/Time " [Received By ) Date/Time
LG SA 2 ohne £ o o S S o3
FINAL SAMPLE thonl Method (e.g. Retumn to customer, per lab procedure, used in process) LN Disposed By ’ Date/Time
DISPOSITION




1

lcoc.#

T 8 8 € o«

PNNL ' - -
CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST C99-023-1d 3
%5 é‘F Page 1 of 1 (]
Collector AG Rizx ntact/Reauester ¢elephone No. MSIN FAX
JH XESSNER (5093 3784488
No. [Ssmpling Orlein Purchase Order/Charge Code
£99-021 HANPORD SITE..
Project 1 A
Title . ARCH 1999 ,waook No. twprm Syl H 21, Pl d 9O ce Chest N'LQML Sq¢ Temp. e‘w/ H?C
IShipped To (Lab) Method of Shi t Bl of Ladine/Alr Bil! No, -
GOVT VEWICLE | B L1238 -T2 - IYDS
%ugol ' ']ﬁu Turnaround IOfMslte Propertv No.
CLA 45Davs
IBLE SAMPLE HAZARDS/REMARKS o ISPECIAL INSTRUCTIONS Hold Time Total Activity Exemption: Yelﬁ No D
e & FAX coples of QES & TMA log-in to DL Stewart (372-1704) & JH Kessner (372-9487)
Sample No. LsbhID . Date Time No/Type Container Sample Analysis Preservative
{ BOTYNt (F) w ? /b‘fq wy 1x500-mL GP {CP Matals - 6010A RCRA GW HNQ3 to pH <2
BOTYN2 W ’ ’ 1x500-mi. P IC Anions - 300.0 {Chioride, Fluorids, Nitrate, Niirite, Sullate) Cool 4C
[ BOTYN2 W i 1x20-mL P Aciivity Scan Nons
BOTYN2 w 1x1000-mL QP Groes Alpha HNO3 1o pH <2
BOTYN2 w 1x1000-mb. G/P Gross Bela HNO3 to pH <2
-BOTYN2 W -L L 2x1000-ml. G/P Strontium-§9,80 - Sr-90 HNO3 1o pH <2
Relinquished By - - D-gnu Prlnt Sign T.ﬁlme Matrix *
Relinquished By Date/Time l—/_ Date/Time :g - mi;m: .I?L - ?;-::e Lioui
by o MAR 16 1999 Feres 3-te2p Lot W
LA = Date/Time Received By Dete/Time 0O =0 V = :’kuhsninn
. A w Alr X =
 Fed Ex S-17-94 545 | DPaeus TA cpm Qi 7rge 45
Ral{nqnhhed By Date/Time Received By Date/Time
?-”\ “\F t\— X B )_(": Qi / VRO % / el M & \'f W \ TR
FINAL SAMPLE | Dispasal Method {e.5.. Return ta customer, per Isb procedufe, used in procest) Disposed By \ Date/Time
DISPOSITION




- jcoc.s .
VNL CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST C99-023-3
S ' ' 0335+ Pge 1 of )
Ieelur AQRIZZO Wu«m _ Teleobone No. MSIN FAX
@ *Ne. ampllng Origin Ordler/Charee Code
29223 ~HANFORD SITE
ﬁteet'nde 000 Pmakmw““g.m‘_ H3), PALE T llceChutNo. Sme SYs ™™  cov] 4ecC
ﬁmﬂdl‘oﬂ.ﬂﬂ lrdmsnm}t }BlllolelllnlfAerlllNo. Y23 - ‘l‘z‘S?_ ~a4S0-
0 bocn) 1n-urnrnmm ) lonmrmemm.
= ERCLA —ASDave '
LY ;STMLE SAMPLE HAZARDS/REMARKS PECIAL INSTRUCTIONS Hold Timne Total Actlvity Exempion:  Yes ] No [l
v e FAXeopIcof @&mw.mumm}lm)hlﬂmmm
Sample No Lab ID . Date Time No/Type Container I Sample Analysis Preservative
D}wﬂa(ﬂg w 3_,}_11’_’2-?0 1x500-mL G/P : = | HNOS to pH <2
e ¥ w p xS00-mL P T i
TW84 w 1x20-mL P None
TWed w 1x1000-mL. GF° Gross Bata .mhpﬂgz
TTWee W Z1000mL GP | Strontum-89,80 - Sro0 TGS B pH <&
' 1x2s0-mL P Teltium - H3 pr——
T 7TWBA W )
=
3
=
[
=
o
(1]
I
|_..
= {r\’&'eg—) 7 ’3(0 MAR 17 1999 k 49(&!’4/26 m 8 = Sol DS .« Drem Sofid
S R
Mﬂ e YU MAR 1 7 1999 rdi"c_r_& XTx G102 ;vt' - ;’!:d: :n - m
%WB’ Received By Daw/Time 0O = O V = Vewetstion
- - A = Ak X = (Onher -
T2d Ex 2157 sy TR Lo rsy 1897 D!
TMMB} Date/Thne Reneivedly . Dat/Time
gmm. Disposal Mothod {e.g., Return to cusiomer, per lab procedure, used in process) Disposed By DaiefTime
DISPOSITION
= ‘.

/
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¢9 LabNet

a division of Recra Environmental, inc.
Virtual Laboratories Everywhere

L RECRA

Recra LabNet Philadelphia

Analytical Report
Client : TNU HANFORD (99-023 W.0.# : 10985-001-001-9999-00
RFW# : 99031481 Date Received: 03-18-99
SDG/SAF# : H0357/C99-023
METALS CASE NARRATIVE
1. This narrative covers the analyses of 3 water samples
2. 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 the 90-110%
control limits.

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

7. The preparation/method blanks for 6 analytes were outside method criteria {less than the
Practical Quantitation Limit (3X the IDL) or samples greater than 20X MB value}. Refer
to the Inorganics Method Blank Data Summary.

a.) The MB results for Barium, Calcium, Copper, Potassium, Sodium, and Zinc were
greater than the Practical Quantitation Limit (PQL) {3 x the (IDL) Instrument Detection
Level} and all samples for Copper, sample BOTYNI for Barium, Calcium, Potassium, and
Sodium, and samples BOTWS85, BOTYN1 for Zinc read less than 20 times the MB
concentration. However, no corrective action criteria for MBs were provided in SW846
method 6010B. The sample results were reported herein "uncorrected” for the levels found

in the MB.
8. Al 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.

report are integral parts of the analytical data. Therefore, this report should only be reproduced in its entirety of pages. 0 0 1

Ny 4]19’m

The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and duri;ag storage. All pages of this
208 Welsh Pool Road * Lionville, PA 19341-1333 » (610)-280-3000 » Fax (610) 280-3041 j_/{



10.

11.

12.

13.

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

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

The duplicate analyses for 5 analytes were outside the 20% Relative Percent Difference
(RPD) control limits. Refer to the Inorganics Precision Report.

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 1n
a region of less-certain quantification.

”(?(rk @,/‘ 4.5-49

J. Michael Taylor Date
Vice President
Philadelphia Analytical Laboratory

mid/m03-481
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METALS METHOD GLOSSARY

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

Recra Lot#: qu3 LJ-F?/

Leaching Procedure: __ 1310 _ 1311 _ 1312 __Other:
CLP Metals __ Digestion and __ Analysis Methods: _ I1L.M03.0 _ [LM04.0
Metals Digestion Methods: A __3010A _ 3015 _ 3020A _ 3050A _ 3051 _ 200.7 _ SS17
__Other:
Metals Analysis Methods
EPA
W846 EPA STDMTD OSWR USATHAMA
Aluminum ZS 10B __200.7 _99
Antimony 23103 _7041°5  _ 200.7 __204.2 99
Arsenic __6010B _ 7060A° _ 2007 _ 2062  _ 3113B 99
Barium /6010B _200.7 9
Beryllium jows __200.7 _9
Bismuth __6010B’ __200.7* __1620 _99
Boron __6010B _200.7 _99
Cadmium Z6010B __TI31A°% __200.7 _ 2132 99
Calcium 6010B _200.7 : 9
Chromium OIOB 7191 200.7 _ 2182 __S817
Cobalt 6010B _200.7 9
Copper / 10B _7211° __200.7 _ 220.2 9
Iron \/3103 _200.7 _»
Lead __6010B __7421°% _ 200.7 _ 2392  _ 3113B _99
Lithium __6010B __7430* _ 200.7 __1620 _9
Magnesium / 10B __200.7 _9
Manganese 60103 _200.7 _9
Mercury __7470A° __747T1A° _ 245.1% 245.5° _9
Molybdenum __6010B 2007 _9
Nickel ngn __200.7 _»
Potassium gomB _7610° 2007 __258.1° 9
Rare Earths __6010B' __200.7! __1620 _99
Selenium __6010B __7740° _200.7 _ 2702  _ 3113B 99
Silicon __6010B! __200.7 __1620 99
Silica __6010B 2007 1620 _99
Silver 90103 _7761% 2007 __272.2 _9
Sodium 790103 _7770¢ __200.7 _273.1° _9
Strontium /6010B __200.7 9
Thallium __6010B __7841° _ 200.7 _279.2_ 200.9 9
Tin __6010B __200.7 9%
Titanium __6010B 2007 _%
Uranium 6010B ' _200.7" __1620 99
Vanadium 10B __200.7 _9
Zinc /60108 __200.7 _»
Zirconium __6010B" __200.7" __1620 _99
Other: Method: 0 0 3

L-WI-033/M-03/98




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 greater than 4x the spike amount added.

ABBREVIATIONS

MB = Method or Preparation Blank.
MS = Matnx Spike.

MSD = Matrix Spike Duplicate.

REP = Sample Replicate

LCS = Laboratory Control Sample.
NC = Not calculated.

ANALYTICAL METAL METHODS

1. Not included in the method element list.

2. Modified Hg: Hgl and Hg?2 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).

3. Modified Hg: Hgl and Hg?2 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.

5. Graphite Furnace AA.

RFW 21-21L-033/N-10/96
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Recra LabNet - Lionville

INORGANICS DATA SUMMARY REFORT 04/05/99

CLIENT: TNU-HARFORD C99-023 RECRA LOT #: 9903L4B1
WORK ©ORDER: 10985-001-001-9999-00

REPORTING DILUTION
SAMPLE SITE ID ANALYTE RESULT TUNITS LIMIT FACTCR
mxmEwnylE BREArPFSEIRSEESESESRR EERARRMsRRAETEECCc—sEREEEE B 2 ) = R
=00l BOTWES Silver, Total 0.90 u UG/L 0.90 1.0
Aluminum, Total 17.8 u Ua/L 17.8 1.0
Barium, Total 94.8 Ua/L 0.10 1.0
Beryllium, Total 0,10 v UG/L 0.10 1.0
Calcium, Total 54000 UG/L 6.8 1.0
Cadmium, Total 0.40 u UG/L 0.40 1.0
Cobalt, Total 0.60 u UG/L 0.60 1.0
Chromium, Total 5.4 va/L 0.60 1.0
Copper, Total 4.0 Ug/L 0.90 1.0
Iren, Total 17.9 u Ua/L 17.9 r.0
Fotassium, Total 2710 us/L 11.8 1.0
Magnesium, Total 15400 oa/L 6.2 1.0
Hanganese, Total 0.20 u TA/L 0.20 1.0
Sodium, Total 4970 uGE/L 3.3 1.0
Hickel, Total 1.7 elcFa 1.1 1.0
Antimony, Total 6.0 UG/L 2.3 1.0
Stxontium, Total 350 Ug/L a.10 1.0
Vanadium, Total 1.9 va/L ¢.60 1.0
Zinc, Total 6.1 ua/L ¢.80 1.0
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Racra LabNet - Lionville

INORGANICS DATA SUMMARY REPORT 04/05/99

CLIENT: TNU-HANFORD C$9-023 RECRA LOT #: %903L481
WORK ORDER: 10985-001-001-9999-00

REPORTING DILUTION
SAMPLE SITE ID ANALYTE RESULT ONITS LIMIT FACTOR
EBERZzEaaE EEEEEFANEEECSTIXEEEERR EDREREENFEREE=ZRESEENERE GREEEEEE EEEENE ERECSEEERE TEEEREEXE
~003 BOTYN1 Silver, Total 1.1 va/L 0.3%0 1.0
Aluminum, Total 31.6 U&/L 17.8 1.0
Barium, Total 1.2 TG/L 0.10 1.0
Beryllium, Total 0.10 u UE/L 0.10 1.9
Calcium, Total 39.7 UGe/L £€.8 1.0
Cadmium, Total 0.40 u UG/L 0.40 1.0
Cobalt, Total 0.60 u UVE/L D.€0 1.9
Chromium, Total 1.2 Ua/L 0.60 1.0
Copper, Total 5.5 UG/L 0.90 1.9
Iron, Teotal 17.9 u UG/L 17.9 1.0
Potassium, Total 149 ve/L 11.8 1.0
Magnesium, Total 12.9 U6/L 6.2 1.0
Manganese, Total 0.37 va/L 0.20 1.0
Sodium, Total 101 ue/L 3.3 1.0
Nickel, Total 1.€ UG/L 1.1 i.0
Antimony, Total 2.3 u Ua/L 2.3 1.0
Strontium, Total 0.21 va/L 0.10 1.0
vVanadium, Total 0.60 u UQ/L 0.60 1.0
Zine, Total 16.9 ua/L 0.80 1.0
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Recra LabNet - Lionville

INORGANICS DATA SUMMARY REPORT 04/05/99

CLIENT: TNU-HANFORD C%9-023 RECRA LOT #: 9303L481
WORK ORDER: 10985-001-001-9999-00

REPORTING DILUTION
SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT FACTOR
EEEBEED EEEC IS EEEETIINORENEN CRAEER I EENECCIEESEEER EEDETXEX FEEEER ETETXESEEERE BECCF¥EER
~008 BOTWS2 Silver, Total 0.90 u UG/L 0.90 1.0
Aluminum, Total 50.4 os/L 17.8 1.0
Barium, Total 152 TUG/L 0.1¢ 1.0
Beryllium, Total 2.10 u UF/L 0.10 1.0
Calcium, Total i 15800¢ Ua/L 6.8 1.0
Cadmium, Total 0.40 uw UV4&/L 0.40 1.0
Cobalt, Total 0.60 u UG/L C.60 1.0
Chromium, Total 1.6 vs/L 0.60 1.0
Copper, Total 8.7 Ua/L 0.8%0 1.0
Iron, Total 32.4 ua/L 17.9 1.0
Potassium, Total 4600 va/L 11.8 1.0
Magnesium, Total 27200 Ua/L 6.2 1.0
Hanganese, Total 25.3 U&a/L 0.20 1.0
Sedium, Total 20300 U6/L 3.3 1.0
Nickel, Total 11.3 ua/L 1.1 1.0
Antimony, Total 2.3 u Ua/L 2.3 1.0
Strontium, Total 624 UG/L 0.10 1.¢
Vanadium, Total 1.3 uG/L 0.60 1.9
Zine, Tetal 781 ua/L 0.80 1.0
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Recra LabNet - Lionvillae

INORGANICS METHOD BLANK DATA SUMMARY PAGE 04/05/99

CLIENT: TNU-HANFORD C39-023 RECRA LOT #: 95903L481
WORK ORDER: 10985-001-001-999%9-00

REPORTING DILUTION
SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT FACTOR
EETIEsE EEZREISINENESEEENETEEL R EENEEENErETXEEAEEERE = ERETEEEER
BLANK1 99L0194-MB1 Silver, Total 0.%0 u UG/L 0.90 1.0
Aluminuwm, Total 21.1 Ue/L 17.8 1.0
Barium, Total 1.2 Ua/L 0.10 1.0
Baryllium, Total 0.10 u UG/L 0.14¢ i.0
Calcium, Total 27.0 uG/L 6.8 1.0
Cadmium, Total 0.40 u UE/L 0.40 1.0
Cobalt, Total 9.60 u UG/L 0.60 1.0
Chromium, Total 0.63 UG/L 0.60 1.0
Copper, Total 3.8 UG/L 0.90 1.0
Iron, Total 17.% u UG/L 17.9 1.0
Potassiuwm, Total 128 ua/L 11.8 1.0
Magnesium, Total 8.9 ve/L 6.2 1.0
Manganess, Total Q.30 Ua/L 0.20 1.0
Sadium, Total 68.7 UG/L 3.3 1l.¢
Nickel, Tctal 1.1 u Us/L 1.1 1.0
Antimony, Total 3.2 Ua/L 2.3 1.0
Strontium, Total 0.10 u UG/L 0.1¢ 1.0
Vanadium., Total 0.60 u UG/L 0.690 1.0
Z2ing, Total 10.8% UG/L 0.80 1.0
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CLIENT:

WORK ORDER:

SAMPLE
xxzcxEn

-001

TNU-HANFORD <99-023

SITE ID
ZzccarsrassnsEEEEEsT

BOTWS5

Recra LabNet

INORGANICS ACCURACY RE

10585~-001-001-9959-00

ANALYTE
EEscszssEzsuEnEEsEEewe
Silver, Tetal

Silver, Total HMSD

Aluminum, Total
Aluminum, Total MSD
Barium, Total
Barium, Total MSD
Bearyllium, Total

Beryllium, Total MSD

Caleium, Total
Calcium, Total MSD
Cadmium, Total
Cadmium, Total MSD
Cobalt, Total
Cobalt, Total MSD
Chromium, Total
Chromium, Total MSD

Copper, Total

Copper, Total MSD

Iron, Total

Izxen, Toetal MSD

Potassium, Total

Potassium, Total MSD

Magnesium, Total

Hagnesium, Total MSD

Hanganese, Total

Manganess, Total MSD

Sodium, Total

Sodium, Total MSD
Nickel,

Nickel,

Total
Total MSD
Antimony, Total
Antimony, Total MSD
Sctrontium, Total
Strontium, Total MsD
Vanadium, Total
Vanadium, Total MSD
Zine, Total '

Zinec, Tetal MsSD

PORT

SPIKED
SAMPLE
azz=zcx
42.0
49.2
2000
2020
2030
2010
48.8
48.2
113000
114000
47.%
46.9
480
475
199
198
249
248
277
978
28600
28400
39300
39100
494
489
29100
28300
474
468
503
493
1290
1280
496
492
479
483

-~ Lionville

04/05/99

RECRA LOT #:

INITIAL
RESOLT
mwzcxze
0.5%0u
0.90u
17.8
17.8 u
94.8
94.8
¢.10u
£.10u
94000
94000
0.40u
0.40u
0.60u
0.60u
5.4
5.4
4.0
4.0
17.9 u
17.9 u
2719
27149
15400
15400
0.20u
0.20u
4970
4970
1.7
1.7
6.0
6.0
150
350
1.9
1.8
£.1
6.1

2903

SPIKED

L4881

AMOUNT %RECOV

smmaxx
50.
E0.
2000
2000
2000
2000
50.
50.
25000
25000
50.
5.
500
500
200
200
250
250
1000
1099
25000
25000
25000
25000
500
500
25000
25000
500
500
599
500
1000
1000
500
5040
500
500

EmmmEa=
0 98.0
0 48.4
8%.8
101.1
96.6

95.6

0 37.6
0 96.4
76.2

78.0

Q 95.8
0 93.8
96.0

95.1

96.7

96.0

98.1

97.8

87.7

97.8
102.4
102.7
95.6

94.8

6.7

97.7

96.6

95.6

54.4

93.3

9%.4

97.3

94.2

93.1

98.8

98.0

94.6

95.3

DILUTION

FACTOR{SFPK)

mEEEmEmzax
1.0
1.0
1.0
1.9
1.0
1.¢
1l.¢
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.9
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.9
1.0
1.0
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Recra LabNet - Lionville

INORGANICS DUPLICATE SPIKE REPORT 04/05/99

CLIENT: TNU-HANFORD C99-023
WORK ORDER: 10985-001-0¢1-9999-00

RECRA LOT #:

SAMFLE SITE 1D

-00l BOTWSS

ANALYTE
FREEEESREEXTZUCREEEXTIEE
Silver, Total
Alumipum, Total
Barium, Tetal
Beryllium, Total
Calecium, Total
Cadmium, Total
Cobalt, Total
Chromium, Total
Copper, Total
Iron, Teotal
Potassium, Total
Magnesium, Total
Manganess, Total
Sodium, Total
Nickel, Total
Antimeny, Tetal
Strentium, Total
Vanadium, Total

Zine, Total

SPIKE#1 SPIKEH2
RXRECOV %RECOV %DIFF
EEEXTDX EEEXDZ ENAEEEERE

98.0 98.4 0.41

99.8 10l.1 1.3
96.6 95.6 i.l
97.6 96.4 1.2
76.2 78.0 2.4
95.8 93.8 2.1
96.0 95.1 0.94
96.7 56.0 0.67
98.1 97.8 0.33
97.7 27.8 0.13
103 .4 102.7 0.75
95.6 94.8 0.75
98.7 97.7 1.0
96.6 95.6 1.1
94.4 93.3 1.1
29.4 37.3 2.1
94.2 §3.1 1.2
98.8 98.0 0.77
94.6 $5.3 Q.82

5903481
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Recra LabNet - Lionville

INORGANICS PRECISION REPORT 04/0

CLIENT: TNU-HANFORD C99-023
WOEK QRDER: 10985-001-001-9999-00

INITIAL
SAMPLE SITE ID ANALYTE RESULT

-001REP

BOTWSES

Silver, Total 0.9%0u
Aluminum, Total 17.8 u
Barium, Total 94.8
Beryllium, Total 0.19u
Calcium, Total 54000
Cadmium, Total 0.40u
Cobalt, Total 0.60u
Chromium, Total 5.4
Copper, Total 4.4
Iren, Total 17.9 u
Potassium, Total 27140
Magnesium, Total 15400
Manganese, Total 0.20u
Sodium, Total 4970
Nickel, Total 1.7
Antimony, Total 6.0
Strontium, Tetal 350
Vanadium, Total 1.9
Zinc, Total 6.1

5/9%

RECRA LOT #:

29Q3L481

REPLICATE RPD

ERSEESFNSF EEExcEE

0.98
22.8
$3.2

0.10u

93300
0.40u
0.60u

4.9

3.2
17.9 u

2900
15490
0,20u
5030
1.1 u
2.3 u
345

1.6

€.9

e~ A0
e A00
1.7
NC
0.84
NC
NC
9.7
22.2
HC
6.5
0.18
NC
1.2
e300
e 200

17.1
12.3

DILUTION

FACTOR {REP)

EnE=xcxEEpER
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.9
1.¢
1.0
1.0
1.0
1.0
1.0
1.0
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Raecra LabNet -« Lionville

INORGANICS LABORATORY CONTROL STANDARDS REPORT 04/05/99

CLIENT: TNU-HANFORD C9%-023 RECRA LOT #: 99Q3L481

WORK ORDER: 10985-001-091-95955-00

SPIKED SPIKED

SAMPLE SITE 1D ANALYTE SAMPLE ARMQUNT ONITS  %RECOV

B 4 1] EEESE SRS EEEC S ERETISR  EECEEEERANNETFASSETRAEE EEREED TEERRR EEEFE R T EEIERN

LCS1 99L0194-LC1 silver, LCS 517 500 va/L 103.4
Aluminum, LCS 5340 5000 ua/L 106.9
Barium, 1OS 5189 5000 Us/L 103.6
Beryllium, LCS 255 250 ua/L 101.9
Calcium, LCS © 25800 25000 vG/L 103.2
Cadmium, LCS 253 250 u6/L 101.2
Cobalt, LCS 2550 2500 Ua/L 102.1
Chromium, LCS 516 500 uae/L 103.3
Copper, LCS 1310 1250 ua/L 104 .9
Iron, LCS 5150 5000 ua/L 102.9
Potassium, LCS 2714040 25000 uas/L 1¢8.3
Magnesium, LCS 25800 25000 Ua/L 103.4
Manganess, LCS 78% 750 wa/L 104.7
Sodjum, LCSs 25900 25000 ua/L 103.8
Nickel, LCS 2020 2000 Ua/L 101.2
Antimony, LCS 070 3000 va/L 102.2
Strontium, LCS 5100 5000 ua/L 102.0
Vanadium, LCS 2640 2500 uva/L 105.86
Zine, LCS 1010 1000 UG/L 101.1
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Recra LabNet - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

DATE RECEIVED: 03/18/9%9
CLIENT ID /ANALYSIS RFW #
BOTW85

SILVER, TOTAL 001
SILVER, TOTAL 001 REP
SILVER, TOTAL 001 MS
SILVER, TOTAL 001 MSD
ALUMINUM, TOTAL 001
ALUMINUM, TOTAL 001 REP
ALUMINUM, TOTAL 001 Ms
ALUMINUM, TOTAL 001 MSD
BARIUM, TOTAL 001
BARIUM, TOTAL 001 REP
BARIUM, TOTAL 001 MS
BARIUM, TOTAL 001 MSD
BERYLLTUM, TOTAL - 001
BERYLLIUM, TOTAL 001 REP
BERYLLIUM, TOTAL 001 MS
BERYLLIUM, TOTAL 001 MSD
CALCIUM, TOTAL ool
CALCIUM, TOTAL 001 REP
CALCIUM, TOTAL 001 Ms
CALCIUM, TOTAL 001 MSD
CADMIUM, TOTAL 001
CADMIUM, TOTAL 001 REP
CADMIUM, TOTAL 001 M8
CADMIUM, TOTAL 001 MsSD
COBALT, TOTAL 001
COBALT, TOTAL 001 REP
COBALT, TOTAL 001 Ms
COBALT, TOTAL 001 MSD
CHROMIUM, TOTAL 001
CHROMIUM, TOTAL 001 REFP
CHROMIUM, TOTAL 001 MS
CHROMIUM, TOTAL 001 MSD
COPPER, TOTAL 001
COPPER, TOTAL 001 REP
COPPER, TOTAL 001 Ms

S S 2RSSR ERSREERlREEEEEEEEES RIS

TNU-HANFORD C99-023

RFW LOT # :9503L481
MTX PREP # COLLECTION EXTR/PREP ANALYSIS
99L0194 03/16/99 03/30/99 03/31/99
99L0194 03/16/99 03/30/99 03/31/99
9910154 03/16/99 03/30/99 03/31/99
99L0194 03/16/99 02/30/99 03/31/99
99L0194 03/16/99 03/30/99 03/31/%9
9910194 03/16/99 03/30/99 03/31/99
9910194 03/16/99 03/30/99 03/31/99
9910194 03/16/99 03/30/99 03/31/99
99L0194 03/16/99 03/30/99 03/31/99
99L0194 03/16/99 03/30/99 03/31/99
9910194 03/16/99 03/30/99 03/31/99
99L0194 03/16/99 03/30/99 03/31/99
99L0194 03/16/99 03/30/99 03/31/99
99L0154 03/16/99 03/30/99 03/31/99
99L0194 03/16/99 03/30/99 03/31/99
99L0194 03/16/99 03/30/99 03/31/99
99L0194 03/16/99 03/30/99 03/31/99
93%L0194 03/16/99 03/30/%9 03/31/99
99L0194 03/16/99 03/30/99 03/31/99
99L0194 03/16/99 03/30/99 03/31/99
99L0194 03/16/99 03/30/99 03/31/99
99L0194 03/16/99 03/30/99 03/31/99
99L0194 03/16/99 03/30/99 03/31/99
99L0194 03/16/99 03/30/99 03/31/99
990154 03/16/99 03/30/99 03/31/99
95L0194 03/16/99 03/30/99 03/31/99
99L0194 03/16/99 03/30/99 03/31/99
9910194 03/16/99 03/30/99 03/31/99
99L0194 03/16/99 03/30/99 03/31/99
99L0194 03/16/99 03/30/99 03/31/99
99L0194 03/16/99 03/30/99 03/31/99
99L015%4 03/16/99 03/30/99 03/31/99
95L0194 03/16/99 03/30/99 03/31/99
99L0194 03/16/99 03/30/99 03/31/99
9910194 03/16/99 03/30/99 03/31/99

013



Recra LabNet - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

DATE RECEIVED: 03/18/99
CLIENT ID /ANALYSIS RFW #
COPPER, TOTAL 001 MsD
IRCN, TOTAL 001
IRON, TOTAL 001 REP
IRON, TOTAL 001 MS
IRON, TOTAL 001l MsD
POTASSIUM, TOTAL 001
POTASSIUM, TOTAL 001 REP
POTASSIUM, TOTAL 001 MS
POTASSIUM, TOTAL 001 MsD
MAGNESIUM, TOTAL 001
MAGNESIUM, TOTAL 001 REP
MAGNESIUM, TOTAL 001 MS
MAGNESIUM, TOTAL 001 MsD
MANGANESE, TOTAL 001
MANGANESE, TOTAL 001 REP
MANGANESE, TOTAL 001 MS
MANGANESE, TOTAL 001 MSD
SODIUM, TOTAL 001
SODIUM, TOTAL 001 REP
SCDIUM, TOTAL 001 MsS
SODIUM, TOTAL 001 MSD
NICKEL, TOTAL 601
NICKEL, TOTAL 001 REFP
NICKEL, TOTAL 001 MS
NICKEL, TOTAL 001 MsD
ANTIMONY, TOTAL 001
ANTIMONY, TOTAL 001 REP
ANTIMONY, TOTAL 001 MS
ANTIMONY, TOTAL 001 MsD
STRONTIUM, TOTAL 001
STRONTIUM, TOTAL 001 REP
STRONTIUM, TOTAL 001 Ms
STRONTIUM, TOTAL 001 MSD
VANADIUM, TOTAL oo1
VANADIUM, TOTAL 001 REP
VANADIUM, TOTAL 001 Ms
VANADIUM, TOTAL 001 MsSD
ZINC, TOTAL 001

2R R RERd R ER IR R R EEEEEEEEEER

TNU-HANFORD C99-023

RFW LOT # :9903L481
MTX PREP # COLLECTION EXTR/PREP ANALYSIS
99L0194 03/16/99 03/30/99 03/31/99%
$8L015%4 03/16/99 03/30/99 03/31/99
991.0194 03/16/99 03/30/99 03/31/99
99L0194 03/16/99 03/30/99 03/31/99
99L0194 03/16/99 03/30/99 03/31/99
99L015%4 03/16/9% 03/30/99 03/31/99
99L0154 03/16/99 03/30/99 03/31/99
99L0194 03/16/98 03/30/99 03/321/99
991019%4 03/16/99 03/30/99 03/31/99
95L0194 03/16/9% 03/30/959 03/31/99
99L0154 03/16/99 03/30/99 03/31/95
99L0194 03/16/99 03/30/99 03/31/99
99L0154 03/16/99 03/30/99 03/31/99
9910194 03/16/99% 03/30/99 03/31/99
99L0194 03/16/99 03/30/99 03/31/99
S9L0154 03/16/99 03/30/99 03/31/99
99%L0194 03/16/99 03/30/99 03/31/99
99L0194 03/16/99 03/30/99 03/31/99
99L01%4 03/16/99 03/30/99 03/31/99
99L019%4 03/16/59 03/30/99 03/31/99
99L013%4 03/16/99 03/30/99 03/31/99
99L0134 03/16/99 03/30/99 03/31/99
99L0194 03/16/99 03/30/99 03/31/9%
9810194 03/16/99 03/30/99 03/31/99
99L0154 03/16/99 03/30/99 03/31/9%
99L019%4 03/16/%9 03/30/99 03/31/99
$9L0194 03/16/99 03/30/99 03/31/99%
99L019%4 03/16/99 03/30/99 03/31/99
991.0154 03/16/99 03/30/99 03/31/99
99L0194 03/16/99 03/30/99 03/31/99
99L015%4 03/16/99 03/30/99 03/31/99
99101394 03/16/99 03/30/99 03/31/99
95L0194 03/16/99 03/30/99 03/31/99
9910194 03/16/99% 03/30/99 03/31/9%
99L0194 03/16/99 03/30/99 03/31/99
9%L.0194 03/16/99 03/30/99 03/31/99
99L0194 03/16/99 03/30/99 03/31/99
99L0194 03/16/99 03/30/99 03/31/99
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Recra LabNet - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNU-HANFORD C89-023

DATE RECEIVED: 03/18/99 RFW LOT # :9903L481
CLIENT ID /ANALYSIS RFW # MTYX PREP # COLLECTION EXTR/PREP ANALYSIS
ZINC, TOTAL 001 REP W 9910194 03/16/99 03/30/99 03/31/99
ZINC, TOTAL 001 MS W 99L0194 03/16/99 03/30/99 03/31/99
ZINC, TOTAL 001 MSD W 99L0194 03/16/99 03/30/99 03/31/99
BOTYN1

SILVER, TOTAL 003 W 9910134 03/16/99 03/30/99 03/31/99
ALUMINUM, TOTAL 003 W 89%L0194 03/16/5%9 03/30/99 03/31/99
BARIUM, TOTAL 003 W 99L01%4  03/16/99 03/30/99 03/31/99
BERYLLIUM, TOTAL 003 W 99L0194 03/16/99 03/30/99 03/31/99
CALCIUM, TOTAL 003 W 99L0194 03/16/99 03/30/99 03/31/99
CADMIUM, TOTAL 003 W 99L019%4 03/16/99 03/30/99 03/31/99
COBALT, TOTAL 003 W 99L0194 03/16/99 03/30/99 03/31/99
CHROMIUM, TOTAL 003 W 99L0194 03/16/99 03/30/99 03/31/99
COPPER, TOTAL 003 W 99L0194 03/16/99 03/30/99 03/31/99
IRON, TOTAL 003 W 99L019%4 03/16/99 03/30/99% 03/31/99
POTASSIUM, TOTAL 003 W 99L0194 03/16/99 03/30/99 03/31/99
MAGNESIUM, TOTAL 003 W 99L0194 03/16/99 03/30/99 03/31/99
MANGANESE, TOTAL 003 W 9%L019%4 03/16/99 03/30/99 03/31/99
SODIUM, TOTAL 003 W 99L0194 03/16/99 03/30/99 03/31/9%9
NICKEL, TOTAL 003 W 99L0194  03/16/99 03/30/99 03/31/99
ANTIMONY, TOTAL 003 W 99L0194  03/16/99 03/30/99 03/31/99
STRONTIUM, TOTAL 003 W 99L019%4 03/16/99% 03/30/99 03/31/99
VANADIUM, TOTAL 003 W 99L01%4 03/16/99 03/30/99 03/31/99
ZINC, TQTAL 003 W 99L0194 03/16/99 03/30/99 03/31/99
BOTWB3

SILVER, TOTAL 005 W 99L019%4  03/17/9% 03/30/99 03/31/99
ALUMINUM, TOTAL 005 W  99L019%4 03/17/99 03/30/99 03/31/99
BARIUM, TOTAL 005 W 99L01%4  03/17/99 03/30/99 03/31/99
BERYLLIUM, TOTAL 005 W 95L0194 03/17/9% 03/30/99 03/31/99
CALCIUM, TOTAL 005 W 99L0194 03/17/99 03/30/99 03/31/99
CADMIUM, TOTAL 005 W 99L0194 03/17/99 03/30/99 03/31/%9
COBALT, TOTAL 005 W 99L0194 03/17/99 03/30/99 03/31/99
CHROMIUM, TOTAL 005 W 99L01%4  03/17/99%  03/30/99 03/31/99%
COPPER, TOTAL 005 W 99L01%4 03/17/99 03/30/99 03/31/99
IRON, TOTAL 005 W 99L019%4  03/17/99 03/30/99 03/31/99
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DATE RECEIVED:

03/18/99

Recra LabNet - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

CLIENT ID /ANALYSIS RFW #
POTASSIUM, TOTAL 005
MAGNESIUM, TOTAL 005
MANGANESE, TOTAL 005
SODIUM, TOTAL 005
NICKEL, TOTAL. 005
ANTIMONY, TOTAL 005
STRONTIUM, TOTAL 005
VANADTIUM, TOTAL 005
ZINC, TOTAL 005

LAB QC:

SILVER LABQORATORY LC1 BS
SILVER, TOTAL MB1
ALUMINUM LABORTORY LC1 BS
ALUMINUM, TOTAL MB1
BARIUM LABORATORY LC1l BS
BARIUM, TOTAL MB1
BERYLLIUM LABORATORY LC1 BS
BERYLLIUM, TOTAL MB1
CALCIUM LABORATORY LC1 BS
CALCIUM, TOTAL MB1
CADMIUM LABORATORY LC1 BS
CADMIUM, TOTAL MB1
COBALT LABOQRATORY LCl BS
COBALT, TOTAL MB1
CHROMIUM LABORATORY LC1 BS
CHROMIUM, TOTAL MB1
COPPER LABORATORY LC1 BS
COPPER, TOTAL MB1
IRON LABORATORY LC1 BS
IRON, TOTAL ME1
POTASSIUM LABORATORY LCl BS
POTASSIUM, TOTAL MB1
MAGNESIUM LABORATORY LC1l BS
MAGNESIUM, TOTAL MB1
MANGANESE LABORATORY LCl BS
MANGANESE, TOTAL MB1

FEXEEZXZEER

IS X222 2S S ESE2EEZXTEERE

TRU-HANFORD C99-023

RFW LOT # :9903L481
MTX PREP # CCOLLECTION EXTR/PREP ANALYSIS
990194 03/17/99 03/30/99 03/31/99
$9L0154 03/17/99 03/30/99 03/31/99
991.0194 03/17/99% 03/30/99 03/31/99
9910194 03/17/99 03/30/99 03/31/99
99L0194 03/17/99 03/30/99 03/31/99
99L0194 03/17/9% 03/30/99 03/31/99
99L0194 03/17/9%9 03/30/99 03/31/99
99L01%4 03/17/99% 03/30/99 03/31/99
9910194 03/17/99 03/30/99 03/31/99
9910154 N/Aa 03/30/99 03/31/99
9910194 N/A 03/30/99 03/31/99
99L0194 N/A 03/30/99 03/31/99
99L0194 N/A 03/30/99 03/31/99
99L019%4 N/A 03/30/99 03/31/99
99L0194 N/A 03/30/99 03/31/99
99L0194 N/A 03/30/99 03/31/99
99L01%4 N/Aa 03/30/99 03/31/9%9
99L0194 N/A 03/30/99 03/31/99
9910194 N/A 03/30/99 03/31/99
99L0194 N/A 03/30/99 03/31/99
9910194 N/A 03/30/99 03/31/9%
99L0154 N/A 03/30/99 03/31/99
99L0154 N/A 03/30/99 03/31/99
99L0194 N/A 03/30/99 03/31/%9
$9L01%4 N/A 03/30/99% 03/31/99
99L0194 N/A 03/30/99 03/31/9%9
99L0194 N/A 03/30/99 03/31/99
99L0194 N/A 02/30/99 03/31/9%9
99L0194 N/A 03/30/99 03/31/99
99L0194 N/A 03/30/99 03/31/99
99L0194 N/Aa 03/30/99 03/31/99
99L0194 N/A 03/30/99 03/31/99
99L01%4 N/A 03/30/99 03/31/99
99L0194 N/A 03/30/99 03/31/99
99L0194 N/A 03/30/99 03/31/99
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Recra LabNet - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR
TNU-HANFORD C99-023

DATE RECEIVED: 03/18/99 RFW LOT # :9903L481

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PRED ANALYSIS
SODIUM LABORATORY LC1 BS W 99%L0194 N/A 03/30/99 03/31/99
SODIUM, TOTAL MB1 W 99L019%4 N/A 03/30/9% 03/31/99
NICKEL LABORATORY LC1 BS W 99L0194 N/A 03/30/59 03/31/%9
NICKEL, TOTAL MB1 W  99L0194 N/A 03/30/99 03/31/99
ANTIMONY LABORATORY LC1 BS W 99L0194 N/A - 03/30/99 03/31/99
ANTIMONY, TOTAL MB1 W 99L0194 N/A 03/30/99 03/31/99
STRONTIUM LCS STANDA LC1l BS W 99L019%4 N/a 03/30/99 03/31/99
STRONTIUM, TOTAL MB1 W 99L0194 N/A 03/30/99 03/31/%9
VANADIUM LABORATORY LC1 BS W 99L01%4 N/A 03/30/99 03/31/99
VANADIUM, TOTAL ME1 W 99L0194 N/A 03/30/99 03/31/9%
ZINC LABORATORY LC1 BS W 995L0154 N/A 03/30/99 03/31/99
ZINC, TOTAL ME1 W 99L0154 N/a 03/30/99 03/31/99
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May 10, 1999

Ms. Joan Kessner

3190 George Washington Way
Richland, WA 99352

MSIN: H9-03

Reference: P.O. #TRB-SBB-207925
Thermo Nutech N9-03-075-7097, SDG HO357

Dear Ms. Kessner:

Thermo NUtech

2030 Wright Avenus

F.O. Box 4040

Richmond, CA 94804-0040

(510) 235-2633 « FAX (510} 235-0438

.\*\1213 74 757
(53

;ki'\ e)

Enclosed is the data report for three water samples designated under SAF No. C99-023 received at Thermo
Nutech on March 17, 1999. The samples were analyzed according to the accompanying chain-of-custody

documents.
Please call if you have any questions concerning this report.
Sincerely,

Teulle

Terrie A. Higgins
Program Manager

TAH/kej

Enclosure: Data Package

A Subsidiary of Thermo Remediation, a Thermo Electron Company



Thermo Nutech Bechtel Hanford Inc.
W.0. No. N9-03-075-7097 SDG H0357

Case Narrative

1.0 GENERAL
' Bechtel Hanford Inc. Sample Delivery Group H0357 is comprised of three water samples designated
under SAF No. C99-023 with a Project Designation of: 100NR21AM(1) GW MONITORING, MARCH
1999,

The samples were received as stated on the Chain-of-Custody document. Any discrepancies are
noted on the TNU Sample Receipt Checklist. Results for Strontium-80, Gross Alpha and Beta were
transmitted to Bechtel Hanford via fascimillie on April 14, 1999 while the completed data package for
this SDG was sent to Bechtel Hanford via fascimillie on April 20, 1999.

2.0 ANALYSIS NOTES

21 Gross Alpha/Beta Analyses
No problems were encountered during the processing of the samples.

2.2 Yttrium Analyses
No prablems were encountered during the processing of the samples.

23 Tritium Analyses
No problems were encountered during the processing of the samples.



SDG 7097

Contact L.A. Johngon

TMA /RICHMOND

SAMPLE DELIVERY GRQUP H0357

SAMPLE SUMMARY

Client Hanford
Contract TRE-SBB-207925
Case no SDG-HO357

LAB CHAIN QF

CLIENT SBRMPLE ID LOCATION MATRIX LEVEL SAMPLE ID SAF NO CUSTODY COLLECTED
BOTWB4 HANFORD SITE WATER N%03075-03 (99-023 C99-023-03 03/17/99 12:50
BOTWEE HANFORD SITE WATER N303075-01 (C99-023 C99-023-7 03/16/99 11:32
BOTYN2 HANFORD SITE WATER NS03075-02 (C99-023 (99-023-14 03/16/99 09:48
Method Blank WATER N303075-05 C(99-023

Lab Contreol Sample WATER N3G3075-04 (C99-023

Duplicate (N903075-01) HANFORD SITE WATER N3G3075-06 (C99-023 03/16/99 t1:32
Duplicate (N903075-03) HANFORD SITE WATER N9G3075-07 C99-023 03/17/9% 12:50

SAMPLE SUMMARY
Page 1
SUMMARY DATA SECTION
Page 3

Lab id TMANC
Protocol Hanford
Version Ver 1.0
Form DVD-CS
Version 3.06

Report date 04/20/9%




SDG 7097

Contact L.A. Johnson

TMA/RICHMOND

SMMPLE DELIVERY GROUP HO357

QC SUMMARY

Client Hanford

Contract TRB-SBB-207925

Cage no SDG-HQ357

CHAIN OF % SAMPLE  BASTS DAYS SINCE LAB DEPARTMENT
QC BATCH  CUSTODY CLIENT SAMPLE ID MATRIX SOLIDS AMOUNT  AMOUNT RECEIVED COLL SAMPLE ID SAMPLE ID
7097 C99-023-03 BOTWS4 WATER 03/18/99 1 N903075-03 7097-003
C99-023-14 BOTYN2 WATER 03/17/9% 1 N903075-02 7057-002
C9%-023-7 BOTWSE6 WATER 03/17/99 1 N903075-01 7G57-001
Method Blank WATER N903075-05 7097-005
Lab Control Sample WATER N903075-04 7687-004
Duplicate (N9¢23075-01) WATER 03/17/99 1 N903075-06 7097-006
Duplicate {N903075-03) WATER 03/18/99 1 N9$03075-07 7097-.007
Lab id TMANC
Protocol Hanford
QC SUMMARY Version Ver 1.0___
Page 1 Form DVD-QS
SUMMARY DATA SECTION Version 3,06
Page 4 Report date 04/20/99




SDG 7097
Contact L.A. Johnson

TEST MATRIX METHOD

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0357

Client Hanford
PREP BATCH SUMMARY Contract TRB-SBB-207925

Cage no SDG-HO3G7

PREFARATION ERROR PLANCHETS ANALYZED QUALI-
BATCH 20 ¥ CLIENT MORE RE BLANK LCS DUP/ORIG MS/ORIG FIERS

Beta Counting

Y WATER Strontium 90 in Water 2857-186 10.0 3 1 1 /1
Gas Proportional Counting

80A  WATER Gross Alpha in Water 2857-186 20.0 3 1 b 1/1
80B  WATER Gross Beta in Water 2857-186 15.0 3 1 1 1/1
Liquid Scintillation Counting

H WATER Tritium in Water 2857-186 10.0 1 1 1 1/1

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

Blank and LCS planchets are those in the same preparation batch as some Client, Duplicate or Spike sample.

PREFP BATCH SUMMARY
Page 1
SUMMARY DATA SECTION
Page 5

Lab id TMANC

Proteocol Hanford

Version Ver 1.0
Faorm DVD-PBS

Versicn 3.06

Report date 04/20/99




SDG 7p87

Contact L.A. Johnson

CLIENT SAMPLE ID

LAE SAMPLE ID

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0357

WORK SUMMARY

Client Hanford

Contract TRB-SBB-207525

Case no SDG-HO357

LOCATION MATRIX COLLECTED SUF-
CUSTODY SAF Ro RECEIVED  PLANCHET TEST FIX ANALYZED REVIEWED BY  METHOD
BOTWB4 N303075-03 7097-003 a0R/80 04/09/99 04/14/99 TAH Gross Alpha in Water
HANFORD SITE WATER 03/17/99  7097-003 80B/B0 04/05/99 04/14/%9% TAH Gross Beta in Water
£99-023-03 £99-023 03/16/99  7097-003 H 04/05/99 04/20/9%9 TAH Tritium in Water
70%7-003 Y 04/05/99% 04/14/99 TAH Strontium 90 in Water
BOTWE6E N903075-01 7097-001 BOA/BO 04/09/99 04/14/99 TAH Gross Alpha in Water
HANFORD SITE WATER 03/16/99  7097-001 30B/80 04/05/99% 04/14/99 TAE Gross Beta in Water
€99-023-7 €%9-023 03/17/9%  7097-001 Y 04/05/99 04/14/99 TAH Strontium 90 in Water
BOTYNZ2 N903075-02 7097-002 BOA/S0 04/05/99 04/14/9% TAH Gross Alpha in Water
HANFORD SITE WATER 03/16/33  7097-002 BOB/8O 04/05/99 ©4/14/99 TAH Gross Beta in Water
€99-023-14 C99-023 03/17/99 7097-002 Y 04/06/99 04/14/3% TAH Strontium 90 in Water
Method Blank N903075-05 7097-005 80A/BO 04/05/9% 04/14/99 TAH OGross Alpha in Water
WATER 7097-005 80B/80 04/05/9% 04/14/99 TAH Gross Beta in Water
C99-023 7097-005 H 04/05/99 04/20/99 TAH Tritium in Water
7097-005 Y 04/05/99 04/14/9% TAH Strontium 9¢ in Water
Lab Contreol Sample N903075-04 7097-004 BOA/B0 04/05/99 04/14/99 TAH Gross BAlpha in Water
WATER 7097-004 8O0B/80O 04/05/99 04/14/99 TAH Gross Beta in Water
C99-023 7097-004 H 04/05/99 04/20/99 TAH Tritium in Water
7097-004 ¥ 04/06/9% 04/14/99 TAH Strontium 90 in Water
Duplicate (N903075-01) N903075-06 7097-006 80A/80 04/09/99 04/14/99 TAH Gross Alpha in Water
HANFORD SITE WATER 03/16/99 7097-006 80B/80 04/06/99 04/14/99 TAH Gross Beta in Water
99-023 03/17/%%  7097-008 Y 04/05/99 04/14/99 TAH Strontium 90 in Water
Duplicate {N903075-03) N903075-07 7097-007 H 04/05/99 ©04/20/99 TAH Tritium in Water
HANFORD SITE WATER 03/17/99
£99-023 03/18/99
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8DG 7097

Contact L,A. Johnson

TMA/RICHMOND
SAMPLE DELIVERY GROUP HO357

WORK SUMMARY, cont.

Client Hanford

Contract TRB-SBB-207928

Case no SDG-HO0357

COUNTS OF TESTS BY SAMPLE TYPE

TEST SAF No METHOD REFERENCE CLIENT MORE RE BLANK LCS DUF SPIKE TOTAL
8OA/80C €59-023 Gross Alpha in Water EPASGC.O 3 1 1 1 6
B0OB/80 Cc99-023 Gross Beta in Water EPA900.0 3 1 1 1 6
H C99-023 Tritium in Water EPA%06.0 1 1 1 1 4
Y c99-023 Strontium 90 in Water SRS0YS0 3 1 1 1 [
TOTALS 10 4 4 4 22
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TMA/RICHMOND
SAMPLE DELIVERY GROUP HO0357

N903075-05 Method Blank
METHOD BLANK
SDG 7097 Client/Case no Hanford SDG-H0357
Contact L.A. Johnson Case no TRB-SBB-207925
Lab sample id NY03075-05 Client sample id Method Blank
Dept sample id 7097-005 Material/Matrix WATER
SAF No C99-023
RESULT 20 ERR MDA RDL QUALT -
ANALYTE CAS NO pCi/L {COUNT) pCi/L pCi/L FIERS TEST
Gross Alpha 12587-46-1 0.02%9 D.66 1.3 3.0 U 80A
Gross Beta 12587-47-2 -0.545 1.1 2.0 4.0 u 80B
Tritium 10028-17-8 -89.8 110 200 400 u H
Strontium 30 1006%8-97-2 -0.029 0.98 0.16 2.0 19) Y
100NR21AM (1) GW MONITORING,MARCH 1239
QC-BLANK 30354
Lab id TMANC
Protocol Hanford
METHOD BLANKS Versgion Ver 1.0
Page 1 Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 8 Report date 04/20/99




N903075-04

TMA/RICHMOND
SAMPLE DELIVERY GROUP HO0357

Lab Control Sample
LAB CONTROL SAMPLE

SDG 7087

Client/Cage nc Hanforg SDG-H0357

Contact L.A. Johnson

Case no TRB-SBB-207925

Lab sample id N903075-04
Pept sample id 7057-004

Client sample id Lab Control Sample

Material/Matrix WATER
SAF No £99-023

RESULT 20 ERR MDA ROL QUALI- ADDED 2d ERR  REC 3o LMTS PROTOCOL
ANALYTE pPCi/L  (COUNT) pCi/L  pCi/L  FIERS TEST pCi/L  pCi/L %t (TOTAL) LIMITS
Gross Alpha 58.8 5.8 1.0 3.0 80A | 67.0 2.7 88 71-129 80-120
Gross Beta 73.2 3.7 z.0 4.0 80B | 76.3 3.1 96 76-124 80-120
Tritium 8410 310 200 400 H 8480 340 99 §3-117 80-120
Strontium %0 11.8 0.76 0.28 2.0 Y 11.5 0.46 103 81-119 B80-120

100NRZ21AM (1) GW MONITORING,MARCH 1599

QC-LCS 30353

LAB CONTROL SAMPLES
Page 1
SUMMARY DATA SECTION
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TMA/RICHMOND

SAMPLE DELIVERY GROUP HO357

N903075-0& BOTWS8é&
DUPLICATE
SDG 7097 Client/Case no Hanford SDG-H0357
Contact L.A, Johnson Case no TRB-SBE-207525
DUPLICATE ORIGINAL
Lab sample id N903075-06 Lab sample id NS03075-01 Client sample id BOTW8E
Dept sample id 7097-006 Dept sample id 7087-001 Location/Matrix HANFORD SITE WATER
Received 03/17/99 Collected 03/16/99 11:32
Custody/SAF No £99-023-7 C59-023
2¢ ERR MDA RDL QUALT - ORIGINAL. 25 ERR MDA, QUALI- RPD 3¢ PROT
ANALYTE {COUNT) pCi/L pCi/L FIERS  TEST pCi/L {COUNT} pCi/L FIERS ¥ TOT LIMIT
Gross Alpha 0.77 1.4 3.0 u 804 1.67 1.2 [ J 120 211
Gross Beta 73 2.6 4.0 80B 36300 76 2.8 3 3z
Strontium 90 370 13 2.0 Y 18200 630 6.6 6 22

100NRZ21AM (1) GW MONITORING,MARCH 1999

QC-DUP#L 30355

DUPLICATES
Page 1
SUMMARY DATA SECTION
Page 10

Lab id TMANC

Protococl Hanford

Version Ver 1.0
Form DVD-DUP

Version 3.06
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TMA/RICHMOND

SAMPLE DELIVERY GROUP HO0357

N903075-07 BOTWB4
DUPLICATE
SDG 7097 Client/Case no Hanford SDG-HQ357
Contact L.A. Jchnson Case no TRB-SBE-207925
DUPLICATE ORIGINAL
Lab sample id N9¢3075-07 Lab sample id N903075-03 Client sample id BOTWE4
Dept sample id 7097-007 Dept sample id 7087-003 Location/Matrix HANFORD SITE WATER
Received 03/18/99 Collected 03/17/99 12:50
Custody/SAF No £99-023-03 £95-023
DUPLICATE 2¢ ERR MDA RDL QUALI - ORIGINAL 2¢ ERR MDA QUALI- RPD 3¢ PROT
ANALYTE pCi/L  (COUNT) pCi/L pCi/L FIERS TEST pCi/L  (COUNT) pCi/L FIERS $  TOT LIMIT
Tritium 5240 250 200 400 H 5010 250 180 4 24

100NR21AM(1)GW MONITORING,MARCH 1999

QC-DUP#3 30356

Lab id TMANC

Protocol Hanford

DUPLICATES Version Ver 1.0
Page 2 Form DVD-DUP
SUMMARY DATA SECTION Version 3.06

Page 11 Report date 04/20/99




TMA/RICHMOND

SAMPLE DELIVERY GROUP HQ357

N903075-03 BOTWB4
DATA SHEET
SDG 7097 Client/Case no Hanford SDG-H0357
Contact L.A, Johnscon Case ne TRB-SBB-2079265
Lab sample id N903075-03 Client sample id BOTW84
Dept sample id 7097-003 Location/Matrix HANFORD SITE WATER
Received 03/18/99 Collected 023/17/99 12:50
Custody/SAF No C99-023-03 €99-023
RESULT 20 ERR MDA RDL QUALT -
ANALYTE CAS NO pCi/L {COUNT) pCi/L pCi/L FIERS TEST
Gross Alpha 12587-46-1 3.99 2.4 2.8 3.0 80A
Gross Beta 12587-47-2 1980 22 4.1 4.0 80B
Tritium 10028-17-8 5010 250 190 400 H
Strontium 990 10098-97-2 1020 21 6.8 2.0 Y

100NR21AM (1) GW MONITORING, MARCH

DATA SHEETS
Page 1
SUMMARY DATA SECTION
Page 12

1299

Lab id TMANC
Protocol Hanford
Version Ver 1.0
Form DVD-DS
Version 3.06

Report date 04/20/99




TMA/RICHMOND
SAMPLE DELIVERY GROUP H0357

N903075-01 BOTWB6
DATA SHEET
8DG 7097 Client/Case no Hanford SDG-H0357
Contact L.A. Johnson Case no TRB-SBB-207925
Lab sample id N903075-01 Client sample id BOTWBE
Dept sample id 7037-001 Location/Matrix HANFORD SITE WATER
Received 03/17/99 Collected 03/16/99 11:32
Custody/SAF No C99-023-7 £99-023
RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/L {COUNT) pCi/L pCi/L PIERS TEST
Gross Alpha 12587-46-1 1.67 1.2 1.6 3.0 J BOA
Gross Beta 12587-47-2 36300 76 2.8 4.0 BOB
Strontium 990 10098-97-2 18200 630 6.6 2.0 Y
100NR21AM (1) GW MONITORING,MARCH 1999
Lab id TMANC
Protocel Hanforgd
DATA SHEETS Version Ver 1.0
Page 2 Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 13 Report date 04/20/99




TMA/RICHMOND
SAMPLE DELIVERY GROUP H0357

N903075-02 BOTYN2
DATA SHEET
sSD@ 7097 Client/Case no Hanford SDE-HD3S57
Contact L.A. Johnson Cage no TRB-SBB-207925
Lab sample id N203075-02 Client sample id BOTYN2
Dept sample id 7097-002 Location/Matrix HANFORD SITE WATER
Received 03/17/99 Collected 03/16/99 D9:48
Custody/SAF No (C§9-023-14 C99-023
RESULT 20 ERR MDA RDI QUALI -
ANALYTE CAS NO pCi/L {COUNT) pCi/L pCi/L FIERS TEST
Gross Alpha 12587-46-1 0.048 0.40 0.85 3.0 u 80A
Gross Beta 12587-47-2 0.454 1.3 2.1 4.0 U 80B
Strontium %0 10098-97-2 3.27 0.92 2.0 2.0 Y

100NR21AM (1) GW MONITORING,MARCH 1939

DATA SHEETS
Page 3
SUMMARY DATA SECTION
Page 14

Lab id TMANC
Protocol Hanford
Version Ver 1.0
Form DVD-DS
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SDG 7097

Test ¥ Matrix WATER

Contact L.A. Johnson

RESULTS

CLIENT SAMPLE ID

LAB
SAMPLE ID

TMA/RICHMOND

SAMPLE DELIVERY GROUP HOC357

METHOD SUMMARY
STRONTIUM 30 IN WATER
BETA COUNTING

RAW SUF-
TEST FIX PLANCHET Strontium 90

Client Hanford
Contract TRB-SBB-207925

Case no SDG-HQ3S57

Preparation batch 2857-186

BOTWE4 N903075-03 7097-003 1020
BOTWB6 N9Q3075-01 7097-001 18200
BOTYN2 N903075-02 7097-002 3.27
BLK (QC ID=30354) N903075-05 7097-005 u
LCS (QC ID=30353) N303075-04 7097-004 ok
Duplicate (N903075-01) N303075-06 7097-006 ok
Nominal values and limits from method RDLs (pCi/L} 2.0
100NR21AM (1) G MONITORING,MARCH 199%%
METHOD PERFCRMANCE
LAB RAW SUF- MDA ALT{} PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS BANAL-
CLIENT SAMPLE 1D SaMPLE ID TEST FIX pCi/L L FAC TIOR % min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 2857-186 20 prep error 10.0 ¥ Reference Lab Notebook #2857 pg. 186
BOTW84 N903075-03 6.8 0.100 84 29 19 04/05/9% {04/05 GRB-207
BOTW86 N9C3075-01 6.6 0.100 83 29 20 04/05/9% 04/05 GRB-205
BOTYNZ N903075-02 2.0 0.100 80 400 21 04/05/99 04/06 GRB-206
BLK {QC ID=30354) N903075-05 0.16 1.00 8z 400 04/05/99 04/05 GRB-217
LCS {QC ID«30353) NS03075-04 0.28 1.00 83 200 04/05/99 04/06 GRB-205
Duplicate (N903075-01} N303075-06 13 0.100 84 _ 10 20 04/05/99 04/05 GRB-218
(QC ID=30355)
Nominal values and limits from method 2.0 1.00 20-105 25 180
PROCEDURES REFERENCE SRI0YS0 AVERAGES t 2 8D MDA 4.8 + _10¢
EP-040 Envirenmental Water Disseolution, rev 1 FOR 6 SBMPLES YIELD 83 + 3
EP-520 Yerrium Purification for Strontium-9¢ Rnalysis,
rev 0
Lab id TMANC
Protocel Hanford
METHOD SUMMARIES Version Ver 1.0
Page 1 Form DVD-CMS
SUMMARY DATA SECTION Version 3,06
Page 15 Report date 04/20/9%




TMA/RICHMOND

SAMPLE DELIVERY GROUP HO0357
Test BOA Matrix WATER Client Hanford
SDG 7097 METHOD SUMMARY Contract TRB-SEB-207925
Contact L.A. Johnson GROSS ALPHA TN WATER Case no SDG-HO357

GAS PROPORTIONAL COUNTING

RESULTS

LAB RAW SUF-
CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET Grossa Alpha

Preparation batch 2857-186

BOTW84 N903075-03 8O 70587-003 3,89
BOTHAG N9Q3075-C1 8¢ 7057-001 1.67 J
BOTYNZ N$G3075-02 80 7097-002 u

BLK {QC ID=30354) N%03075-05 80 7097-005 u

LCS {(QC ID=30353) N303075-04 80 7087-004 ck
Duplicate (N903075-01) N%03075-06 80 7097-0C6 ck )
Nominal values and limits from method RDLs [(pCi/L} 3.0

100NR21AM (1} GW MONITORING, MARCH 1999

METHOD PERFCORMANCE

LAB RAW SUF- MDA ALIQ PREF DILU- RESID EFF CQUNT FWHM DRIFT DAYS ANAL-
CLIENT SAMPLE ID SAMPLE ID TEST FIX pPCi/L L FAC TION mg £y min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 2857-186 29 prep error 20.0 ¥ Reference Lab Notebook #2857 pg. 186
BOTWE4 N903075-03 80 2.8 2.200 124 100 23 03/30/99 04/09 GRBE-111
BOTHWBE N903075-01 8¢ 1.6 0.300 100 100 24 03/30/9% 04/09 GRE-110
BOTYN2 N903075-02 8¢ ¢.85  0.300 7 __ 96 20 03/30/99 04/05 GRB-111
BLK (QC ID=30354) N903075-05 80 1.3 D.300 34 __96 03/30/99 04/05 GRB-115
LCS (QC ID=30353) N903G75-04 80 1.0 0.300 3z 96 03/30/99 04/05 GRB-113
Duplicate (N903075-01) N9G3075-06 80 1.4 0.300 94 100 24 03/30/99 04/09 GRB-112
{QC ID=30355)

Nominal values and limits from method 3.0 0.300 5-150 100 130

PROCEDURES REFERENCE EPAS00.0 AVERAGES + 2 SD MDA 1.5 E 1.4

EP-120 Gross Alpha and Gross Beta in Environmental Water, FOR 6 SAMPLES RESIDUE 65 1 94
rev 2
Lab id TMANC
Protocol Hanford
METHOD SUMMARIES Version Ver 1.0
Page 2 Form DVD-CMS
SUMMARY DATA SECTION Version 3.06
Page 16 Report date 04/20/99




Test BDB_ Matrix WATER
SDG 7097
Contact L.A., Johnson

TMA /RICHMOND

SAMPLE DELIVERY GROUP HO357

METHOD SUMMARY

GROSS BETA IN WATER

GAS PROPORTIONAL COUNTING

Client Hanford

Contract TRB-SBB-207925
Case no SDG-H0357

RESULTS

LAB RAW BSUF-
CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET Gross Beta
Preparation batch 2857-186
BOTWa4 N303075-03 80 T087-003 1280
BOTWESE NS03075-01 80 F0%7-001 36300
BOTYN2 K903075-02 B0 TO8T7-002 u
BLK (QC ID=30354) N903075-05 80 7097-005 U
LCS (QC ID=30353) N903075-04 80 7097-004 ck
Duplicate (N903075-01} N903075-06 80 7097-006 ok
Nominal values and limits from method RDLs (pCi/L) 4.0

100NR21AM (1} GW MONITORING,MARCH 1995

METHOD PERFORMANCE

LAR RAW SUF- MDA ALIQ PREP DILU- RESID EFF COUNT FWHM DRIFT DAYS ANAL-
CLIENT SAMPLE 1D SAMPLE ID TEST FIX pCi/L L mg min keV XeV HELD FREPARED YZED DETECTOR
Preparation batch 2B57-186 2¢ prep error 15.0 ¥ Reference Lab Notebook #2857 pg. 186
BOTW84 N903075-03 80 4.1 0.200 124 96 19 03/30/99% 04/05 GRB-112
BOTWS6 N903075-61 80 2.8 0.300 100 96 20 ©3/30/99 04/05 GRB-110
BOTYN2 N903075-82 8¢ 2.1 0.300 7 __96 20 03/30/99 04/05 GRB-111
BLK (QC ID=30354) N303075-05 80 2.0 0.300 34 __ %% 03/30/99 04/05 GRE-115
LCS (QC ID=30353) K903075-04 80 2.0 0.300 32 _ 98 03/30/99 04/05 GRE-113
Duplicate (N303075-01) N903075-06 80 2.6 0.300¢ 94 100 21 03/30/%9 04/06 GRB-112
(QC ID=30355)
Neminal values and limits from method 1.0 0.300 5-150 100 180
FROCEDURES REFERENCE  EPAY0G.Q AVERAGES + 2 SD MDA _ 2.8 * 1.6
EP-120 Grogs Alpha and Gross Beta in Environmental Water, FOR 6 SAMPLES RESTDUE 65 E 94
Tev 2
Lab id TMANC
Protocol Hanford
METHOD SUMMARIES Version Ver 1.0
Page 3 Form DVD-CMS
SUMMARY DATA SECTION Version 3.06

Page 17
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Test H Matrix WATER
sDG 7097
Contact L.A. Johnson

TMA/RICHMOND

SAMPLE DELIVERY GROUFP HO3&7

METHOD SUMMARY

TRITIUM IN WATER

LIQUID SCINTILLATION COUNTING

Client Hanford

Contract TRE-SBB-207925

Case no SDG-HQ3

57

RESULTS
LaB RAW SUF-
CLIENT SAMPLE TD SAMPLE ID TEST FIX PLANCHET Tritium
Preparation batch 2857-186
BOTWE4 NS03075-03 7097-003 5010
BLK (QC ID=30354) N903075-05 J097-005% o)
LCS (QC ID=30353) N903075-04 7097-004 ok
Duplicate (N903075-03) N903G075-07 7097-007 ck
Nominal values and limits from method RDLs {pCi/L) 400
100NR21AM (1) GH MONITORING,MARCH 1992
METHOD PERFORMANCE
LAB RAW SUF- MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-
CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/L L FAC TION 3 min keV KXeV HELD PREPARED YZED DETECTOR
Preparation batch 2857-186 2¢ prep error 10.0 % Reference Lab Notebook #2857 pg. 186
BOTWB4 N903075-03 190 d.0100 160 19 04/02/99 04/05 LSC-005
BLK (QC ID=30354) NI903075-05 200 0.0100 100 4/02/99 04/05 LSC-005
LCS (QC ID=30353) N9G3075-04 200 0.0100 100 04/02/99 04/05 LSC-005
Duplicate (N903075-03} N303075-07 200 ¢.cl100 100 19 04/02/99 04/05 LSC-005
(QC ID=30356)
Nominal values and limits from method 400 0.0100 25 180
PROCEDURES REFERENCE EPA906.0 AVERAGES + 2 SD MDA 200 £ 10
EP-210 Tritium in Water by Distillaticn, rev 0 FOR 4 SAMPLES YIELD +
Lab id TMANC
Protocol Hanford
METHOD SUMMARIES Version Ver 1.0
Page 4 Form DVD-CMS
SUMMARY DATA SECTION Version 3.06
Page 1B Report date 04/20/99




TMA/RICHMOND

SAMPLE DELIVERY GRCUP HO0357
SDG 7097 Client Hanford
Contact L.A. Johnson REPORT GUIDE Contract TRB-SBB-207925

Case no SDG-HC357

SAMPLE SUMMARY

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 ig 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 BATCHE is not necesgarily the same as SDG, which reflects
samples received and reported together.

* All Lab Contrcl 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.
Lab id TMANC
Protocol Hanford
REPORT GUIDES Version Ver 1.0
Page 1 Form DVD-RG
SUMMARY DATA SECTION Version 3.06
Page 19 Report date 04/20/99




SDG 7097

Contact L.A. Johnson

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0357

REPORT GUIDE

Client Hanforgd

Contract TRB-SBE-207925

Case no SDG-H0357

PREPARATION BATCH SUMMARY

bhasis.

one Sample Delivery Group
completeness and consistency of the SDG.

Other lab defined qualifiers may occur.

The following notes apply to this report:

These qualifiers should be reviewed as follows:

X Some data has been manually entered or modified.
Transcription errors are possible.

should be addressed in the SDG narrative.

The Preparation Batch Summary Report shows all preparation batches in
(SDG) with information necessary to check the

* The preparation batches are shown in the same order as the
Method Summary Reports are printed.

* oOnly analyses of planchets relevant to the SDG are included.

* Each preparation bkatch should have at least one Method Blank
and LCS in it te 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 gualifiers on a per sample

P One or more results are 'preliminary'. The data is not
ready for final reporting.

2 There were twc or more results for one analyte on one
planchet imported at one time.
not be the same as on the raw data sheets.

The results in DVD may

In general, these

REPORT GUIDES
Page 2
SUMMARY DATA SECTION
Page 20
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Hanford
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TMA/RICHMOND

SAMPLE DELIVERY GROUF HO0357

SDG 70897 Client Hanford
Contact L.A. Johnson REPORT GUIDE Contract TRB-SBE-207925
Case no SDG-HO357

WORK SUMMARY

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 cede 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 methecd.

* PLANCHET is an alternate lab identifier for work done for one
test. 1It, 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 Contrel 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.

Lab id TMANC
Protocol Hanford

REPORT GUIDES Version Ver 1.0
Page 3 Form DVD-RG
SUMMARY DATA SECTION Version 3.06

Page 21 Report date 04/20/99




TMA/RICHMOND
SAMPLE DELIVERY GROUP H0357

SDG 7087 Client Hanford
Contact L.A. Johnson REPORT GUIDE Contract TRB-SBB-207925

Case no SDG-B0357

DATA SHEET

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 Incrganics and Organics Data Sheet.

The following notes apply to this report:

* TEST is a code for the methed used to measure an analyte. If
the TEST is empty, no data is available; the analyte was not
analyzed for.

* The LAB 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 dencted 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).

Lab id TMANC
Protocol Hanford
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TMA/RICHMOND

SAMPLE DELIVERY GROUP HO357
SDG 7097 Client Hanford
Contact L.A. Johnson GUIDE, cont. Contract TRB-SBB-207925

Case no SDG-H0357

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 gualifier 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 egual to the MDA for this sample.
Normally, B is not assigned if U is. When method blank
subtraction ig 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 game
preparation batch are compared. The Method Summary Report

documents this and other QC relationships.

L Some Lab Control Sample that QC'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 gualifiers 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.

Lab id TMANC
Protoceol Hanford
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TMA/RICHMOND

SAMPLE DELIVERY GROUP HO0357

SDG 7097 Client Hanford
Contact L.A. Johnson GUIDE,. cont. Contract TRB-SBB-207%25

Case no SDG-H0357

DATA SHEET

* 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 ERRCR.

* 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 compariscon.

Lab id TMANC
Protocol Hanford
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TMA/RICHMOND
SAMPLE DELIVERY GROUP HQ357

SDG 7087 Client Hanford

Contact L.A, Johnson REPORT GUIDE Contract TRB-SBB-207925

Case no SDG-HG357

LAB CONTROL SAMPLE

The Lab Control Sample Report shows all results, recoveries and primary
supporting information for one Lab Control Sample.

The following notes apply to this report:

* All fields in common with the Data Sheet Repcrt 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.
Lab id TMANC
Protocol Hanford
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TMA/RICHMOND
SAMPLE DELIVERY GROUP HO0357

8DG 7097 Client Hanford
Contact L.A. Johnson REPORT GUIDE Contract TRB-SBB-207925

Case no SDG-HQ357

DUPLICATE

The Duplicate Report shows all results, differences and primary
supporting information for one Duplicate and associated Original sample.

The fcllowing notes apply to this report:

* All fields in common with the Data Sheet Report have similar
usage. This applies both te 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 Criginal's RESULTs are underlined.

* The RPD (Relative Percent Difference) is the absolute value of
the difference of the RESULTg 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 sguare root of sum of
sguares, of the errors of the results divided by the average
result as a percent, hence the relative error of the difference
rather than the erroxr 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 RESULTg, 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.

Lab id TMANC

Protocol Hanford
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TMA/RICHMOND
SAMPLE DELIVERY GROUP HO0357

SDG 7097 Client Hanford
Contact L.A. Johnson GUIDE, cont. Contract TREB-SBB-207925
Case no SDG-H03167

DUPLICATE

2. A protocel factor (typically 2) times the average MDA as
a percent of the average result. This limit applies
when the results are close to the MDAsg,

* The RPD is underlined if it is greater than either limit.

* If specified by the lab, the second limit column is replaced by
the Difference Error Ratic {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.

Lab id TMANC
Protocol Hanford
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TMA/RICHMOND
SAMPLE DELIVERY GROUP HO0357

SDG 7087 Client Hanford

Contact L.A. Johnson REPORT GUIDE Contract TRB-SBB-207925

{Case no SDG-HO357

MATRIX SPIKE

The Matrix Spike Report shows all results, recoveries and primary
supporting information for one Matrix Spike and associated Criginal
sample.

The following nctes 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 amcount is underlined if its ratio toc the corresponding RDL is
outside protocol specified limits.

* REC {Recovery) is the Spike RESULT minug 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 errcr 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

Lab id

Protocol
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TMA/RICHMOND

SAMPLE DELIVERY GROUFP HO0357
SDG 7097
Contact L.A. Johnson GUIDE, cont.

MATRIX SPIKE

Client Hanford

Contract TEB-SBB-207925

Case no SDG-H0367

for the recovery.

of these ranges.

These limits are left blank if the Original RESULT is more than
a protocol defined factor (typically 4) times ADDEDR. 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
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TMA/RICHMOND

SAMPLE DELIVERY GROUP HO0357

SDE 7097 Client Banford

Contact L.A. Johnson REPORT GUIDE Contract TRB-SBB-207925

Case no SDG-HO0357

METHOD SUMMARY

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:

* FEach 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 Controcl Sample and Matrix Spike results are shown as: ok, No

data, LOW or HIGH, with the last two underlined. 'No data’
Lab id TMANC
Protocol Hanford
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TMA/RICHMOND
SAMPLE DELIVERY GROUP H0357

SDG 7087 Client Hanford
Contact L.A. Johnson GUIDE, cont. Contract TRB-SBB-207925
Case no SDG-H0357

METHOD SUMMARY

means no amount ADDED was specified. 'LOW' and 'HIGH'
correspend to when the recovery is underlined on the Lab Control
Sample or Matrix Spike Report. See these repeorts 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.

* TIf 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 methed.

* Dilution factors are underlined if greater than the nominal
value specified for the method.

* Residues are underlined if cutside the range specified for the
method. Residues are not printed if yields are.

Yields, which may be gravimetric, radiometric or scme type of
recovery depending on the methed, are underlined if ocutside the
range specified for the method.

Efficiencies are underlined if outaide the range specified for
the method. Efficiencies are detector and geometry dependent sc
this test is only approximate.

Lab id TMANC
Protocol Hanford
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TMA/RICHMOND

SAMPLE DELIVERY GROUP HO0357

SDG 7087 Client Hanford
Contact L.A. Jchnson GUIDE, cont. Contract TRB-SBB-207925

Case no SDG-H0357

METHOD SUMMARY

* (Count times are underlined if lesgs than the nominal value
specified for the method.

* Resoluticns (as FWHM; Full wWidth at Half Max) are underlined if
greater than the method specified limit.

* Tracer drifts are underlined if their absoclute 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 heolding time
specified in the protocol.

* pnalysis 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 celumn header like '1+3' means
the ratio of the first result column and the third result cclumn.

Ratics are not computed for Lab Contrecl Sample, Method Blank or
Matrix Spike results since their matrices are not necessarily
similar to client samples’®.

The error estimate for a ratic of results from cone planchet reflects
only counting errors since other errors should be correlated. For a
ratic 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 (out of spec) if the absolute value of its
difference from the nominal value is greater than its error estimate.
If no nominal value is gpecified, 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

Lab id IMANC __ __
Protocol Hanford
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SDG 7097

Contact L.A. Johnsgecn

TMA/RICHMOND
SAMPLE DELIVERY GROUP HO0357

GUIDE, cont.

METHOD SUMMARY

Client Hanford

Contract TRE-SEB-207925%5

Case no SDG-HO357

{atoms) .

results in the DVD database,
sum are weighted by a particles/decay value specified by the lab for
each relevant analyte.

For total elemental uranium or thorium results,
showing the total weight computed from asscociated isotopic results.
Ignoring results less than their MDAs,
isotopic results.

whether reported or not.

Resultes in the

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 isctopic to Gross Alpha or Beta is shown, the error
for the ratioc 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.
there may be a column

this is a weighted sum of the
The weights depend on the molecular weight and
half-life of each isotope so ag to convert activities

(decays) to weight

If a ratio of total computed toc measured elemental uranium or thorium is
shown, the error for the ratio reflects the errors in all the
measurements.
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DISPOSITION
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PNNL -023-7 |
CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST €99-023-7
-~ 3
Page 1 of 1 i
|Collector Contact/Requester Telephone No, MSIN FAX !
AG RIZZO IH KESSNER (509} 3754688
Nao, [Sampling Origin [Purchase Order/Charge Code
21 HANFORD SITE
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LE SAMPLE HAZARDS/REMARKS PECIAL INSTRUCTIONS Hold Time Total Activity Exemption:  Yes E No [:I
"o - FAX copies of QES & TMA log-in to DL Stewan (372-1704) & JH Kessner (372-9487)
Sample No. LabiD * Date Time No/Type Container Sample Analysis Preservative
BOTW. W 1x500-mL G/P ICP Metals - 8010A RCRA GW HNO3 to pH <2 !
85 (F) 7-/6-9¢| /32 |
| BOTWES w ’ 1x500-mL P IC Anions - 300.0 {Chlorida, Fluoride, Nitrate, Nitrite, Sulfate} Cool 4C }
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-
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i
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:
;
i
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: . C.O.C. #
PNNL ‘ - -
CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST €99-023-14
_ Page 1 of 1
Collector AG Rtz Contact/Requester Telenhone No, MSIN FAX
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Proiect Ti . 3 3 \
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[POSSIBLE SAMPLE HAZARDS/REMARKS PECIAL INSTRUCTIONS Hold Time Total Activity Exemption: Yes < No L]
“ . PAX copies of QES & TMA log-in to DL Stewart (372-1704) & TH Kessner (372-9487)
Sample No. Lab ID . Date Time No/Type Container Sample Analysis Preservative
BOTYNT (F} w Tx500-mL G/P 1CP Metals - 8010A RCRA GW HNO3 to pH <2
v " 7-16-94| 948
W ’ 1x500-mL P IC Anions - 300.0 {Chloride, Fluaride, Nitrate, Nitrdte, Sulfate} Cool 4C
W ’ Tx20-mL P 3 None
W I 1x1000-mL G/P HNO3 to pH <2
w I X1000-mL G/P HNO3 to pH <2
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4+ |4
/ Z
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| fed £ S-izega 1545 | DPaenar TH Corw By 746 445
| Relinquished By Date/Time Received By Date/Time
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DISPOSITION

C.O.C. #
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CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST €99-023-3
Page 1 of 1
Contact/Reauester [Telephone No. MSIN FAX
IH KESSNER {509} 175-4688
[Sampling Origin Ianhm Order/Charge Code
HANFQRD SITE :
nbookNowM St H 2 ) P” v % Ice Chest No. Sime SYS Temn. cev/ #°C
[Method of Shipment _ IBill of Lading/Air Bill No. .
GOVT. VEHICLE H23s - 7952 ~3USO
Data Turnaround jOffsite Property No,
45 Davy
SPECIAL INSTRUCTIONS Hold Time Total Activity Exemption:  Yes < No [_]
FAX copits of QES & TMA log-in to DL Stewart (372-1704) & JH Kessner (372-9487)
Sample No. Lab ID * Date Time No/Type Container Sample Analysis Preservative
BOTWS3 w . 1x500-mL G/P ICP Metals - 8010A RCRA GW HNO3 to pH <2
“ ® 3-14+-¢9 1250
(‘/ . BOTWS4 w I 1x500-mL P IC Anions - 300.0 {Chioride, Fluoride, Nitrate, Nitrite, Sulfate} Cool 4C
w 1x20-mL P None
V W x1000-mL G/P HNO3 to pH <2
W 2x1000-mL Q/P HNO3 to pH <2
w {x250-mL P Nons
]
Date/Time Received By q/g \/ ]—} ) Date/Time Matrix *
”~
ez NG, 1300 MAR 1771999 | i youn MAR 171998 « - or - owmsn
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Relinquished By Date/Time Received By Date/Time
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Contractor

Westa MA.»\Acoo,maa\'t‘

PROPERTY CONTROL

CONTROL NO.
To pe obtained from FROPERTY MANA GEMENT)

99 £ 0155

OFF-SITE

PART | - TO BE COMPLETED BY ORIGINATOR

Deparjnent Section Unit
A Tacwmial Survices “Eacyrevmacatal FPoeakions gt ine 1 Momie  Labks
R
The following items are to ba shipped from [Mcontractor [ vendor
Routing Teet B¢ i4993571952345C (M Prepaid {1 coltect
Shipped to TAA Off-site Custodian
Company 20 Weight Ace Ak T o s SAanctha
Address " A L fue
. Q ehmaeaed ac 1 On-site Custodian Payroll No.
City State Zip Code
Country
Qty. Property No. Description Uinclude Manufacture Name, Model, Serial No.) Acquisition Cost
\ Cooler %Anf:lq,s cAouble L:DA%M B ?ﬁc\CM O wut Lt og |
- Comlar & AR~ S5
Wwa it “HT s
Coc
D‘Chassiﬁed Massiﬁed [:l Shipped Under DOE Contract D Shipped Under Contractor's Use Permit Contract

Necessity for the off-site use of this property
D Required for Praject Work. List Project No.

{7] Business Trip

E] Off-site Assighment

mﬁer {Please specify) e

g

[] shipment ta Subcontractor. List Subcontract No.

, et

CERTIFICATION OF THE RADIATION MONITORING RELEASE MUST BE SECURED THE SAME DAY THAT MATERIAL IS DELIVERED TO SHIPPING.

RM Clearance for Public Release

NA

RM Survey No.
kA

Date

N /A

Location of,and Contagt for Property (Name/Phone No./Bidg./Area)
/ 3Ins vhis

.~ o ey AU - COG0
Date Ready for Shipment Cost Code to be Charfed Approximate Date This
3~ -G919 Property will be Returned N/A
Criginated By Date P authofized By Date
O Se ey 3-171-99 /ffa f py 2-11-99
Property Representative Signature Date %3 /::Wag Approv ;?
U2 [

PART Il - TO BE COMP

77
Y SHIPPING

Authorized Shipping Signature

(/ i

Date

DISTRIBUTION {AFTER FINAL SIGNATURES}

[ white - Property Management

Yellow - Shipping

Green - Accounts Payable  Pink - Originator

Goldenrod - Property Management

BC-6001-579 (01/95)



Thermo NUtech - Richmond

SAMPLE RECEIFT CHECKLIST
f :
SAMPLE RECEIPT
Client: Mﬁé&z@ [PNN Ll DatefTime received 7 -{B~T¢ 5.3
CoC No. CQ4-228-%
Contalner (LD, No. ;_i___!’_:(__l» 545 __ Requested TAT (Days} ix’i_; P.0. Received Yes[ 1 No 21
rl INSPECTION |
1. Custody seals on shipping container intact? Yes (21 No[ ] NIAL )
2. Custody seals on shipping container dated & signed? Yes { L1 No [ 1 NATL ]
3. Custody seals an sample containers intact? Yes{ L} No{ ! N/A ( I.
4, éustodv seals on sample containers dated & signed? Yes (¥ T No[ 1  NA[ )
5.  Cooler Temperature: : Packing material is:  Wet [« Dry [ ]
5. Number of samples in shipping container: __ %
T. Number of containers per sample: _ {OrseeCoC __4&7 )
8. Paperwork agrees with samples? Yes [2-] No [ |
8. Samples have: Tape (¢4 Hazard labels { | Rad labels [ | Appropriate sample labels [Z£-]
10. Samples are: In good condition L4 Leaking[ | Broken Container [ 1 Missing [ ]
1.
13. Was P.M. notified of any anomalies? Yes [ 4 Noe[ ] Date B-/fad.9e&
4. Received by _/ Date: Z-/B=F} Time: D2
‘ LOGIN
TNU W.0. No. GroupNo. ______ Client W.0. No. ____ ,'
| PROGRAM MANAGER
Sample holding times exceeded? Yes [ | Ne [ ]
Client Notified: Name Date/time __

fForm SCP-01.2, 11-06-98
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