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Client : TNU-HANFORD (C99-023 W.0. # : 10985-001-001-9999-00
RFWH# : 99031527 Date Received: 03-24-99

SDG# : H0366
SAF# : C99-023

INORGANIC CASE NARRATIVE

1. This narrative covers the analyses of 2 water samples.

2. The samples were prepared and analyzed in accordance with the methods indicated ¢
attached glossary. a2

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

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% RPD control limit.
T i,
/ ))Q__ e (C/fw/ - 2. qC[
A~ J. Michael Taylor Date
' Vice President

Philadelphia Analytical Laboratory
njphi03-527

The results presented in this report relate only to the analytical testing and conditions of the samples at receipt 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
Acidity 3051
__Alkalinity _ Bicarbonate __ Carbonate 3101
BOD 4051

Ton Chromatography:
__Bromide fhloridc _/Fluoride

itrite _/Nitrate _ Phosphate

N

= %

ulfate __Formate __Acctate __Oxalate &
Chloride 3252
Chlorine Residual __330.5 (mod)
Cyanide Amenable to Chlorination _ 3352
Cyanide (Total) . 3352
Cyanide, Weak Acid Dissociable
COD _ 4104 (mod)
Color _ 1102
Corrosivity (by Coupon})
Chromium VI
Fluoride 3402
Hardness, Calcium 2152
Hardness, Total _ 1302
Iodide '
Surfactant - _ 4251
_ Nitrate-Nitrite _ Nitrate __Nitrite _ 3532
Ammonia _ 3503
Total _Kjeldahl Nitrogen __ Organic Nitrogen 3514
Total _ Organic _ Inorganic Carbon _ 4151
Oil and Grease _ 4131
__pH _ pH, Paper 1501
Petroleum Hydrocarbons, Total Recoverable 481
Phenol 4201 _ 420.2
__Ortho Phosphate _ Total Phosphate _ 3652
Salinity
Settleable Solids __160.5
Sulfide 3762 _376.1
Reactive __ Cyanide _ Sulfide
Silica _3%01
Sulfite _3Ma
Sulfate 3154
Specific Conductance 1201
Specific Gravity
_TCLP _TCLV
Synthetic Precipitation Leach
Total _ Dissolved _Suspended _ Solids 160 .1 2-3
Total Organic Halides _ 4501
Turbidity - _ 1801

Volatile Solids _ Total _ Dissolved __Suspended _ 1604

Other: Method:

SW846

__9010A
__9010A _ 9012

1110 (mod)
_7196A

OTHER

__5210B (b)

__ILM04.0 (¢)
__ 412 (a) __4500CN-1(b)
_520C(b)

__3500Cr-D (b)

__ASTM D19P202 (1)

_4500PB _C
__210A (a) __2520B (b)

__213E (a)

RFW 21-21-034 /A-08/95
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THOD 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 = Matrix Spike.
MSD = Matrix Spike Duplicate.
REP = Sample Replicate
LC = Laboratory Control Sample.
NC = Not calculated.

A suffix of -R, -8, or -T following these codes indicate a replicate, spike or sample
duplicate analysis respectively.

ANALYTICAL WET CHEMISTRY METHODS

1.

2.

RFW 21

ASTM Standard Methods.

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

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

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

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

Method of Soil Analysis, Part 1, Physical and Mineralogical Methods, 2nd. Ed.
(1986)

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

USEPA Contract Laboratory Program, Statement of Work for Inorganic Analysis.

Code of Federal Regulations.

-21L-034/D-06/96



Reacra LabNet -~ Lionville

INORGANICS DATA SUMMARY REPCRT

CLIENT: TNU-HANFORD C399-023
WORK ORDER: 10985-001-0061-99399-00

SAMPLE SITE ID ANALYTE
cxmEn=n = mmx = mmaa =
-002 BOTWSO chloride by IC
Fluoride by IC
o Nitrite by IC

Nitrate by IC
sulfate by IC

-004 BOTWS2 Chloride by IC
Fluoride by IC
Nitrite by IC
Nitrate by IC
Sulfate by IC

04/06/99

RECRA

RESULT
cEsssmnx
4.4
0.50
0.28
37
47.2

[~

5.6

0.50

0.25
1l
24.2

-4

-

LOT #: 9%03LS27

REPORTING

UNITS  LIMIT
mxxmms EuzEam
MG/L
MG/L
MG/L
MG/L
MG/L

MG/L
Me/L
MG/L
MG/L
MG/L

azmx
0.25%
0.50
0.25
2.8
2.5

.25
0.50
0.285
2.5
2.5

DILUTION
FACTOR
Exmz=xmm
1.0
1.0
1.0
10
10.0

1.0

1.0

1.0
10
10.0

04



Recra LabMet - Lionville

INORGANICS METHOD BLANK DATA SUMMARY PAGE

CLIENT: TNU-HANFORD C9%-023
WORK OQRDER: 10985-001-001-9999-00

SAMPLE SITE ID ANALYTE

[ amac= -
BLANK10Q 93LIC035-MB1 Chloride by IC
Fluoride by IC
‘Nitrite by IC
Nitrate by IC
Sulfate by IC
BLANK10 99LICOA6-MBl Chloride by IC
Nitrite by IC
Nitrate by IC
Fhosphate by IC
sulfate by IC

04/06/99
RECRA LOT #: 9903L527
REPORTING DILUTION

RESULT UNITS  LIMIT FACTOR

6.25 u  MG/L 0.25 .

0.50 u MG/L 0.50 .

0.25 u  HMG/L 0.25 .0

0.25 u MG/L 0.25

0.25 u MG/L n.25 .0

0.25 u MG/L 0.25 .

0.25 u MG/L 0.25 1.

0.25 u MG/L 0.25

0.25 u MG/L 0.25 .0

0.25 u MG/L 0.2%

N



Recra LabMet - Lionville

INORGANICS ACCURACY RBPORT 04/06/99

CLIBNT: TNU-HANFORD C99%-022
WORK ORDER: 10985-001-001-9999-00

SAMPLE SITE ID ANALYTE

-004 BOTWS2 Chloride by IC
Fluoride by IC
Nitrite by IC
Witrate by IC
Sulfate by IC
Chloride by IC
Flucoride by IC
Nityite by IC
Nitrate by I¢
Sulfate by IC
Chloride by IC
Nitrite by IC
Nitrate by IC
Phosphate by IC
Sulfate by IC

BLANK10 99LIC03IE-MB1

BLANK1 0 99LICO36-MB1

RECRA LOT #: 9903L527
SPIKED  INITIAL SPIKED DILUTION
SAMPLE  RESULT AMOUNT “RECOV FACTOR (SPK)
= -
14.7 5.6 10.0 90.3 2.0
19.1 6.00 20.0 95.3 2.0
3.0 0.25u 10 89.5 2.0
63 19 50 87.4 10
£§7.9 24.2 50.0 87.4 19,0
5.0 0.25u 5.0 95.8 1.0
10.7 0.50u 10.0 106.6 1.0
4.9 0.25u 5.0 99,0 1.0
4.9 0.25u 5.0 97.5 1.0
4.9 0.25u 5.0 97.8 1.0
5.0 0.25u 5.0 100.8 1.0
4.9 0.25u 5.0 $B.5 1.0
4.9 6.25u 5.0 97.3 1.0
5.2 0.25u 5.0 104.5 1.0
4.9 0.25u 5.0 98.5 1.0
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Recra LabNet - Lionville

INORGANICS PRECISION REPORT 04/06/99

CLIENT: TNU-HANFORD C99-023 RECRA LOT #: 9303L527

WORK ORDER: 10985-001-001-9999-00
INITIAL DILUTION
SAMPLE SITE ID RNALYTE RESULT REPLICATE RED FACTOR {RERP)
EEEARIEX mE= ErpEexk o EEEEEE
-004RBP  BOTWS2 Chloride by IC 5.6 5.9 3.9 1.0
Fluoride by IC 0.50u 0.50u NC 1.0
- ‘Mitrite by IC 0.25u 0.25u NC 1.0
Nitrate by IC 1g 20 1.1 10

Sulfate by IC 24.2 24.4 0.4€ 10.0



Recra LabNet - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR
TNU-HANFORD (C89-023

DATE RECEIVED: 03/24/99 RFW LOT # :9903L527
CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS
BOTWSO

CHLORIDE BY IC 002 W 99LICO035 03/22/99 03/24/99 03/24/99
FLUORIDE BY IC 002 W 99LIC035 03/22/99 03/24/99 03/24/99
NITRITE BY IC 002 W 99LIC035 03/22/99 03/24/99 03/24/99
NITRATE BY IC 002 W 99LIC036 03/22/99 03/25/99 03/25/99
SULFATE BY IC 002 W 99LIC036 03/22/99 03/25/99 03/25/99
BOTW92

CHLORIDE BY IC 004 W 99LIC035 03/22/99 03/24/99 03/24/99
CHLORIDE BY IC 004 REP W 99LIC03S 03/22/99 03/24/99 03/24/99
CHLORIDE BY IC 004 MS W 9§SLIC035 03/22/99 03/24/99 03/24/99
FLUORIDE BY IC 004 W 99LIC035 03/22/99 03/24/99 03/24/99
FLUORIDE BY IC 004 REP W 99LIC035 03/22/99 03/24/99 03/24/99
FLUORIDE BY IC 004 MS W 9SLIC035 03/22/99 03/24/99 03/24/99
NITRITE BY IC 004 W 99LIC03S 03/22/99 03/24/99 03/24/99
NITRITE BY IC 004 REP W 99LIC035 03/22/99 03/24/99 03/24/99
NITRITE BY IC 004 MS W 99LIC035 03/22/99 03/24/99 03/24/99
NITRATE BY 1IC 004 W 93LIC035 03/22/99 03/24/99 03/24/99
NITRATE BY IC 004 REP W 99LIC035 03/22/99 03/24/99 D3/24/99
NITRATE BY IC 004 MS W 99LIC035 03/22/99 03/24/99 03/24/99
SULFATE BY IC 004 W 99LIC03S 03/22/99 03/24/99 03/24/99
SULFATE BY IC 004 REP W 939LIC035 03/22/99 03/24/99 03/24/99
SULFATE BY IC 004 MS W 99LICO35 03/22/99 03/24/99 03/24/99

LAB QC:

CHLORIDE BY IC MB1 W 99LICO35 N/A 03/24/99 03/24/99
CHLORIDE BY IC MB1 BS W  99LICO3S N/A 03/24/99 03/24/99
FLUCRIDE BY IC MB1 W 99LIC035 N/A 03/24/99 03/24/99
FLUORIDE BY IC MB1 BS W 99LICO35 N/A 03/24/99 03/24/99
NITRITE BY IC MB1 W 99LICO035 N/A 03/24/99 03/24/99
NITRITE BY IC MB1 BS W 9SLICO3S N/A 03/24/99 03/24/99
NITRATE BY IC MB1 W 99LICO35 N/A 03/24/99 03/24/99
NITRATE BY IC MB1 BS W 99LICO35 N/A 03/24/99 03/24/99
NITRITE BY IC MB1 W 99LIC036 N/A 03/25/99 03/25/99
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Recra LabNet - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR
TNU-HANFORD C99-023

DATE RECEIVED: 03/24/99 RFW LOT # :9903L527

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS
NITRITE BY IC MB1 BS W 99LICO36 N/A 03/25/99 03/25/99
NITRATE BY IC MB1 W 99LICO36 N/Aa 03/25/99 03/25/99
NITRATE BY IC MB1 BS W 99LICO036 N/A 03/25/99 03/25/99
SULFATE BY IC - MB1 - W 99LICO036 N/A 03/25/99 03/25/99
SULFATE BY 1C MB1 BS W 9%LICO036 N/A 03/25/99 03/25/99
SULFATE BRY IC MB1 W 99LICO35 N/A 03/24/99 03/24/99
SULFATE BY IC MB1 BS W 99LIC035 N/A 03/24/99 03/24/99



RECRA Laviet Use ony | Custody Transfer Record/Lab Work Request pege | o } \§ RECRA
qCTO 5[-59\7 FIELD PERSONMNEL: COMPLETE ONLY SHADED ARENS [ LabNet

Cllenlm! ! H’M%} Reirigerator # 5 5
Est. Final Pro]. Sampling Date _ #Type Container L'q"fid ZP ’ J P |
project # _| 89S S — epwot “C0 L ~ 0D/ 0D Sod -
Project ContacUPhone # Volume ”q“.“’ %oC
RECRA Project Manager _/2/ Solid S
ac a pgg Del Ttd TAT 3 5, ig; { Presarvatives ,{ f—
- — g ORGANIC " INJRG V)
. 3 .-"ll{_ﬁ Oate D 4/‘,13/ ANALYSES < | « |B2m| € =N %
Date Rec'd »/- €L fn ate Due . . £E/ASLLT | pequesten P o | 2 80| & I:ﬁ, 5 ,éa
Account # ___ > | @ |pdf T =
Matrix } RECRA LabNet Use Only 1
MATRIX
. Qc R
CODES: Lab DiDescripti Chosen | (... Date Time N 'Q
§- Sol ) Client tD/eacription ) Biix | conected|Cotiected
SE - Set.!iment Q
to: &k DI NI
wowee o] B@TWRT VIVILT B . /
S | R [/ L P |
oo |3 [ 9} 05 v Ly
Liquid!
-1 L N SR N L
Leachate
Wi - Wipe
X - Other
F- Fish
Special Instructions: : : DATE/REVISIQNS: RECRA LabNet Use Only
S AF 4 qu_? 09;? INAOD F 1eCL, ICFL, 1CNOz, 10 MO3, lesod Samplos wer :/ COG Tape was:
1) Shipped or 1) Prese Quter
S M—ﬁ: Z‘f O 36‘6 Wfo a/ Sb ﬁa ﬁt’ Ld 0’ Q’U’L T Hand Delivered _ _ Packag or N
\ - R 961 ‘L{% |mtﬂ 1/)1/.(/ Fl H |a8 ' /()4.; 6”- ‘ju Z” Airbill '8@lt-?’6dlz) LLnabgr OE'OL’};PI
. e i 2) Ambien of 3) Prese Sample
3) Recaiv Good or N
e B o I I Condition r N HU
4) Labels Indicate S)am:l
‘ — Properly 7 ¥ o:dN COC Record Present
Relinquished Received Date Time Discrepancies Belween Upen Sam ecl
oy j A% : Samples Labels and 5) Recaived Within (g )

-~ €OC Record? ¥ or Holding T Couler
f@éﬁ‘ r‘l‘ 3- NOTES: or N Tomn ’?\ ¢
{




coc.#
PANL CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST C99-023-11
e TG Page 1 of 1y
|Collector AQH ll;!u;l;l:::rl;e‘;ter e:;gl;g;g;.ﬁ . MSIN FAX
amotine Origin IPurchue Order/Charge Code
HANFORD SITE

ILou'bookNo.wk\ C WS paLl 43 IlceChutNo. Suet §93 Tems. ool 4y 4L
ethod of Shioment L —[am of Lading/Air Bl No. (s qq57 122 < c
7

GOVT. VEHICLE
lDlu Tarnaround I()mlle Property No.
45 Daxs
PECIAL INSTRUCTIONS Hold Time Total Activity Exemption: Yes P No L]
FAX copies of QES & TMA log-in to DL Stewan (372-1704) & JH Kessner (372-9487)
Sample No. ilabID . Date Time No/Type Container Sample Analysis Prescrvative
BOTWSE9 w 1x500-mL G/P ICP Metals - B010A RCAA GW HNO3 to pH <2
¢ A $-)3-44| 131/ .
JBOTWOO w I 1x500-mL P iC Anlons - 300.0 {Chioride, Fluariia, Nitrate, Nitrite, Sulfate} Coot 4C
» BOTWS0 w 120-mL P Activity Scan None
/ BOTWO0 w 1x1000-mL G/P Gross Beta HNoaﬁpHd
1 BOTWeD w 2x1000-mL G/P Strontium-89,90 - Sr-80 HNOJ to pH <2
A BOTWEB0 w ] 1x250-mL P Tetium - H3 None
]
- rd
Relinquished By Print _ Sign ;7}-" Dite/Time [Received By J:m / Sign WMAR 3:::5“. Matrix *
:E ¥QRN4 s O 1999 § = Sail DS = Dyum Solid
Relinquished By ] ‘ Date/Time WReou'ved ¥ - v - Date/Time :f, - :f'h;m !3'- " ?_Ir:m Lioul
. p— by -3 [ - ue
“ | =3 . S, = Shd Wi = Wine
=i | MAR 22 1999 tach Ex 3.22-94 W oe Waer L = Lioud
Reli By J Date/Time Received By Date/Time 0 = Qi V = Vesetation
- . A = Alr X u (Other
Fes Ex 2-A23-FF Y oe> Mian TR Coprse: F-45-g¢ itwr
Relinquished By Date/Time [Feceived By Daie/Time
)eceeys Ll 2raleq o ED
FINAL SAMPLE | Disposal Method (c.g.. Retum 1o customer, per lab procedure, uscd in process) £ Dispased By ; Daie/Time
DISPOSITION




o\

lcoc.»
PNNL .023-13 )
CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST C99-023-13
nam Pe 1 o L
llector ' ntact/Reauester Telephone No. MSIN FAX
Ic« A Rzzo chm KESSNER eﬁm‘\) 311:4@33
Fam'oliu Origin Purchase Order/Charge Code
HANFORD SITE
Logzbook No. Ice Chest No. Temp.
l ot Spnl Y D), PASGE g3 cuy 592 ™ e/ o2
21;:3191 \?:Jl;:;::::;t [Bill of Lading/Alr BUlINo. 4y —q g2 2T
Dats Turnaround jOffsite Proverty No.
45 Davs
IBLE SAMPLE HAZARDS/REMARKS PECIAL INSTRUCTIONS Hold Time Total Activity Exemption:  Yes E No D
o e FAX copics of QES & TMA log-in 1o DL Stewart (372-1704) & JH Kessner (372-5487) .
Sample No. Lab ID . Date Time No/Type Container Sample Analysis Preservative
4 BOTWS1 (P W 1-22 70/ 1x500-mL G/P ICP Metals - 6010A RCRA GW HNO3 10 pH <2
| BOTWg2 W P ’ 1x500-mL P IC Anions - 300.0 {Chioride, Fluoride, Nkrata, Nitrite, Sulfate} Cool 4C
4 BOTWo2 w n20-ml £ Activity Scan None
-BoTwe2 W 1x1000-mL G/P Gross Beta HNO3 to |1:H <2
[ BoTWS2 g W 1x1000-mL_G/P Gamma Spectroscopy(Waler) HNO3 to pH <2
.| BOTWG2 w 2x1000-mL G/P Strontium-89,80 -- 5r-80 HNO3 0 pH <2
4 BOTWg2 w J 1x250-mL P Tritiym - H3 None
- - A :
Relinqulshad By Sign 122‘0 Dme/Time Received By Jm ‘-/ Sign J2Eo  Dae/Time Malrix *
MAR 2 2 1999 '('BXOW?U& - At il ECZ vid S = Soil DS = Drum Solid
Date/Time {Received By i 4 o Date/Time SE = Sedimem DL = DrumLioui
e~ a2 e T SL = Swudee Wi = Wine
A C’?—— L2t~ =19 ( . : A, = a ~23, 5% W = .\V’nhl‘ L = Liouid
nquished By Datc/Time Received By Date/Time 0 = Ol V = Veseustion
— A = Ar X = Other
| Fed Ex $-23.99 jtder DPlonee TR Sprge 32399 £)reah
Relinquished By . Dare/Time - Received By Dawe/Time
) 5 [ i . .o ez
declecs Wzl 2)24 ke 0430
FINAL SAMPLE | Disposal Method (e.g., Return o customer, per fab procedure, used in process) s Disposed By Daie/Time

DISPOSITION




¢ LabNet

a division of Recra Environmental, inc.

L RECRA

Virtual Laboratories Everywhere

Recra LabNet Philadelphia

Analytical Report
Client : TNU HANFORD (99-023 W.0.# : 10985-001-001-0001-00
RFW# : 9903L527 Date Received: 03-24-99
SDG/SAF# : H0366/C99-023
METALS CASE NARRATIVE
1. This narrative covers the analyses of 2 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 4 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, Copper, Potassium, and Zinc were greater than the Practical
Quantitation Limit (PQL) {3 x the (IDL) Instrument Detection Level} and all samples for
Copper, Potassium, and Zinc and sample BOTW91 for Barium 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. 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.

The results presented in this report relate only to the analytical testing and conditions of the samples at receipt 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 ) % pages. N n 1
LR e
208 Welsh Pool Road + Lionville, PA 19341-1333 « {610)-280-3000 * Fax (610) 280-3041
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10.

Il

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 3 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 in
a region of less-certain quantification.

J. Michael Taylor Date
Vice President
Philadelphia Analytical Laboratory

mld/m03-527
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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#: 99 0 3 527

Leaching Procedure: _ 1310 _ 1311 __ 1312 _ Other:

CLP Metals __ Digestion and __ Analysis Methods:

Metals Digestion Methods: ;

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Rare Earths
Selenium
Silicon
Silica
Silver
Sodium
Strontium
Thallium
Tin
Titanium
Uranium
Yanadium
Zinc
Zirconium

Other:

L-WI-033/M-03/98

__TLMO03.0

QOther:

Metals Analysis Methods

__ILM04.0

EPA
\/sws«s EPA STDMTD OSWR
“V6010B _200.7
6O10B _ 7041%  _ 2007 _204.2
__6010B __7060A° __200.7 _ 2062  _ 3113B
6010B _200.7
/60108 —200.7
60108 _200.7" 1620
__6010B _200.7
S6010B _ 7131A° _ 2007 _ 2132
¥ 6010B __200.7
V6010B 7191 2007 _ 2182
/68108 ~200.7
V6B10B 72115 _ 2007 _ 2202
[23103 _200.7
6010B _ 7421° 2007 2392 _ 31I3B
__6010B __7430° _ 200.7 1620
+6010B _200.7
010B 2007
_7470A° _7471A° _ 245.1°_ 245.5°
__§010B 2007
-\_)0103 ~200.7
V6010B _ 7610* _ 2007 _ 258.1°
__6010B* ~200.7" 1620
__6010B _ 77405 _ 200.7 2702  _ 3113B
~ 6010B ~200.7 1620
__6010B _200.7 1620
DIOB 77615 _ 2007 _ 2722
‘/60108 _7770¢ 2007 __273.1°¢
V6010B 2007
__6010B __ 7841° 2007 __279.2_ 200.9
__6010B _200.7
__6010B 2007
__6010B* 200.7" 1620
/60108 2007
/6010B 2007
__6010B 2007 1620
Method:

USATHAMA

005A _ 3010A _ 3015 _ 3020A _ 3050A _ 3051 _ 200.7 _SS17

99

929

99

99

99

99

99

99

99

__SS17

929

99

~ 99

99

99
99

99
99
99

99

99

99

99
99

99

99

99
29

29

99

99

99
99

929

99

003



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 = Matrix 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).

el

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, 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 - Lionvills

INORGANICS DATA SUMMARY REPORT

CLIENT: TNU-HANFORD C99-023
WQRK ORDER: 10985-001-001-9999-00

SAMPLE SITE ID RANALYTE
EEREREN EEESrENEENEIXLITFIEBERR EEBENEEEZE S EEEXI s ENNEREEX
=001 BOTWSS Silver, Total

Aluminum, Total
Barium, Total
Beryllium, Total
Caleium, Total
Cadmium, Total
Cobalt, Total
Chromium, Total
Copper, Total
Iron, Total
Fotassium, Total
Magnesium, Total
Manganess, Total
Sodium, Teotal
Nickal, ‘Total
Antimeony, Total
Strontium, Total
Vanadium, Total

Zinc, Total

04/05/99

RECRA

RESULT
EnExEmnn
0.%0 u
17.8 wu
31.8
0,10 u
44600
0.49
0.60 u

c

3.6
3.8
317.% wu
2500
7910
0.20 u
3680
1.1
2.3
223
4.8
€.4

LOT #: 9303L527

UNITS
oG/L
ua/L
Ue/L
va/L
UG /L
va/L
uG/L
ua/L
UG/L
ua/L
Ue/L
ua/L
ua/L
ue/L
U3 /L
va/L
uGa/L
va/L
uG/L

REPORTING

LIMIT

=zxzsszusx
0.90
17.8
0.10
0.10
6.8
0.40
9.60
0.60
9.%¢0
17.9
1l.8
6.2
0.20
3.3
1.1
2.3
Q.10
0.640
¢.80

DILUTION

FACTOR

=wezzEaE
1.0
1.0
1.0
1.0
1.0
1.0
1.9
1.0
1.0
1.0
1.t
1.0
1.¢
1.0
1.0
1.0
1.0
1.0
1.0

005



Recra LabNet -

Lionvillae

INORGANICS DATA SUMMARY REPORT 04/05/%9

CLIENT: TNU-HANFORD C$39-023
WORK ORDER: 10985-001-001-5%9%-00

SAMPLE SITE ID ANALYTE
PEFEEEE EREcEENERARERETEEEET  EEEEEESEREE TR AN
-003 BOTWILl Silver, Total

Aluminum, Total
Barium, Tetal
Beryllium, Toctal
Calcium, Total
Cadmium, Total
Cobalt, Total
Chromium, Total
Copper, Total
Iron, Total
Pocassium, Total
Magnesium, Total
Manganese, Total
Sedium, Total
Hickel, Total
Antimony, Total
Strontium, Teotal
Vanadium, Total

Zine, Total

RECRA

RESULT
mmmmzmm
0.%0 u
17.8 u
21.1
0.10 u
35500
¢.40 u
C.60 u
3.0
2.7
17.9 u
1830
5690
Q.57
2989
1.5
2.3 u
137
3.6
5.4

LOT #:

UNITS

ve/L
us/L
UG/L
ua/L
ua/L
ua/L
UG/L
ua/L
Ua/L
oa/L
ve/L
UG/L
vG/L
uGa/L
ua/L
uG/L
UG/L
ua/L
ua/L

990ILS27

REPORTING
LIMIT
sussnEnEEn
0.%0
17.8
9.1¢
Q.10
6.8
¢.40
0.60
0.60
0.5%0
17.3
11.8
6.2
0.20
3.3
1.1
2.3
9.10
0.60
0.80

DILUTION

FACTOR

Ezzxammn
1.0
1.0
1.0
1.0
1.0
1.0
1.9
1.0
1.0
1.¢
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
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Racza LabNet - Lionville

INORGANICS METHOD BLANK DATA SUMMARY PAGE 04/05/9%

CLIENT: TNU-HANFORD C$9%-023 RECRA LOT #:

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

SAMPLE SITE ID ANALYTE RESDLT

EETEEER EEECIEEIENEEEERREEEEE EEENEEERERERETSEEECRERKE EEREEEEE

BLANK1 99L0194-MB1 Bilver, Total 9.90 u
Aluminum, Total 21.1
Barium, Total 1.2
Beryllium, Total 0.10 u
Caleium, Total 27.90
Cadmium, Total 0.40¢ u
Cobalt, Total 0.60 u
Chromium, Total Q.63
Coppexr, Total 3.8
Iron, Total 17.9 u
Potassium, Total 128
Hagnesium, Total 8.9
Manganese, Total 0.?0
Sodium, Total 88,7
Nickel, Total 1.1 u
Antimeny, Total 3.2
Strontium, Total 0.10 u
Vanadium, Total 0.60 u
Zine, Total 10.9

UNITS

ua/L
ua/L
0a/L
UG/L
ua/L
Ug/L
uG/L
Ua/L
ua/L
UG/L
va/L
UG/,
Ud/L
uG/L
Ua/L
ua/L
uG/L
ua/L
ua/L

9903L527

REPORTING
LIMIT
REBEEEEEEE
c.s0
17.8
0.10
.10
6.8
0.40
C.ED
0.60
c.o0
17.9
11.8
6.2
0.2¢0
3.3
1.1
2.3
9.1¢
0.6¢
0.80

DILUTION

FACTOR

nmzsTIox
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
i.0
1.0

007



CLIENT: TNU-HANFORD C995-023

WORK ORDER:

SAMPLE
Exzmxxs

=001

SITE ID
EsSAAmssREEENARNSENLS

BOTWE2

Recra LabNet - Lionville

INORGANICS ACCURACY REPORT

143685-001-001-9999-00

RANATYTE

ek EEEEEEEEEEEREEEEEE
Silvar, Total

Silver, Total MSD
Aluminum, Total
Aluminum, Total MSD
Barium, Total

Barium, Total MSp
Baryllium, Total
Baryllium, Total MSD
Calcium, Total
Calcium, Total MS5D
Cadmium, Total
Cadmium, Teotal MSD
Cobalt, Total

Cobalt, Total MSD
Chromium, Total
Chromium, Total MSD
Coppser, Teotal

Copper, Total MSD
Iron, Total

Iren, Total MSD
Potammium, Total
Poetassium, Total MSD
Magnesium, Total
Magnesium, Total MSD
Manganese, Total
Manganess, Total MSD
Sodium, Total

Sodium, Total MSD
Nickael, Total

Nickel, Total MsSD
aAntimony, Total
Antimony, Total MSD
Strontium, Total
Strontium, Total MSD
Vanadium, Total
Vanadium, Total NMSD
Zine, Total

Zine, Total MSD

SPIKED
SAMPLE

50
51
2070
2070
2040
2020

50.

50
68200
68200

51

50

507
504
208
206
256
253
1050
1049
28500
28100
33200
33100
518
5l4
28200
28000
504
502
516
512
1200
1200
522
519
504
500

04/05/99

)
-4

.4
+7

RECRA LOT #:

INITIAL
RESULT
EEEEE S
0.9%0u
0.90u
17.8 u
17.8 u
31.8
31.8
0.10u
0.10u
44600
44600
0.40u
0.40u
0.60u
0.60u
3.6
3.6
3.8
3.8
17.9 u
17.9 w
2500
2500
7910
7910
0.20u
0.20u
3680
3680
1.1
1.1
2.3

€ € © =

2.3
223
223

4.8

4.8

6.4

6.4

9903L527
SPIKED
AMOUNT %RECOV
AEEEEr Seussae
50.0 101.4
50.0 102.9
2000 103 .4
2000 103.5
2000 1040.2
2000 99.3
0.0 101.6
50.0 101.2
25000 94.1
25000 94.2
50.0 l02.8
50.0 101.4
500 101.4
500 100.8
200 102.2
200 101.2
250 101.0
250 85.5
1900 104.9
iocoo 103.5
25000 103.9
25000 102.3
25000 101.3
25000 146¢.7
500 163.7
500 102.8
25000 98.0
25900 87.1
S0t 100.7
500 100.3
500 103.3
500 102.5
1000 98.9
1000 97.7
500 103.5
500 102.8
500 99.8
500 98.7

DILUTION

FACTOR {SFPK}

=mEmemmaE
1.0
1.0
1.0
1.9
1.9
1.0
1.¢
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
1.0
1.0
1.0
1.0
1.0
1.0
1.¢
1.0
1.0
1.0
1.0
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Recra LabNet - Lionville

INORGANICS DUPLICATE SPIKE REPORT 04/05/99

CLIENT: TNWU-HANFORD C$9-023
WORK ORDER: 10985-001-001-999%%-00

SAMPLE EITE ID ANALYTE
Tzmssan EEECENEERNNEENENRAESF EEACANENESNEECEIEEEEER
-001 BOTWEY Silver, Total

Aluminum, Total
Barium, Total
Baryllium, Total
Calcium, Total
Cadmium, Total
Cobalt, Total
Chromium, Teotal
Copper, Total
Iron, Total
Potagsium, Total
Magnesium, Total
Manganese, Total
Sedium, Total
Nickel, Total
Antimony, Total
Strontium, Total
Vanadium, Total

Zinc, Total

SPIKE#1 SPIKE#2

RECRA LOT #: 9303L527

SRECOV  %RECOV %DIFF

=mmzmm
101.4
103.4
100.2
101.6
94.1
102.8
101.4
102.2
101.¢0
104.9
103.3
101.3
103.7
98.0
100.7
103.3
98.0
103.5
99.6

zazmzw
102.8
103.5
99.3
101.2
94.2
101.4
100.8
101.2
99.5
103.5
102.3
lo0.7
10z2.8
87.1
109.3
102.5
7.7
102.8
8.7

razsns

1.4
0.14
0.93
0.39
0.9036
1.4
0.61
0.88
1.4
1.3
1.6
0.59
Q.87
9.84
9.49
2.76
0.38
a.7¢
0.83
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Recra LabNet - Lionvillae

INORGANICS PRECISION REPORT 04/05/9%9

CLIENT: TNU-HANFORD €99-023 RECRA LOT #: 9903L527
WORK ORDER: 10985-001-001-999%-00

INITIAL DILUTION
SAMPLE SITE ID ANALYTE RESULT REPLICATE RFD FACTOR (REP)
EEEEEEN EECEEEXEAEEEEEERSEEEE EEEESEERNEESEE s mE RN EE [ 113 77117) EEESANEEE SEEXEEXSEN LA L P 1T E] 33

~001REP BOTW8Y Silver, Total 0.%0u 0.90u NC 1.0

Aluminum, Total 17.8 u 17.8 u NC 1.0

Barium, Total 3l.8 1.7 4.31 1.0

Bexyllium, Total 0.1l0u 0.1l0u NC 1.0

Calcium, Total 44600 439200 1.5 1.0

Cadmium, Total 0.40u 0.40u NC 1.0

Cobalt, Total 0.60u 0.6Cu NC 1.0

Chromium, Total 3.6 3.1 14.9 1.0

Coppexr, Total 3.8 3.0 23.5 1.0

Iron, Total 17.9 u 18.1 e 200 1.0

Potassium, Total 2500 2430 2.8 1.0

Magnesium, Total 7910 7700 2.7 1.9

Manganese, Total 0.20u 0.21 _NQQDD 1.9

Sodium, Total 3680 3630 1.3 1.0

Nickel, Total 1.1 u 1.1 u NC 1.9

Antimony, Total 2.3 u 2.3 u He 1.0

Strontium, Total 223 218 2.5 1.0

Vanadium, Total 4.8 4.4 8.7 1.0

Zine, Total 6.4 5.4 16.% 3 1.0
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Recra LabNet

INORGANICS LABORATORY CONTROL STANDARDS REPORT

CLIENT: TNU-HANFORD C99-023
WORK ORDER: 10985-001-001-%2955-00

SAMPLE SITE ID ANALYTE
SEEEEEE ERCEEEEFEEEEIREREREEEX BRI A S E NN T ENEEEERY
LOS1 99LAO194-LCL Silver, LCS

Aluminum, LCS
Barium, LCS
Baryllium, LCS
Caleium, LCS
Cadmium, LCS
Cobalt, LCS
Chromium, LCS
Coppex, LCS
Iron, LCS
Potassium, LCS
Magnesium, LCS
Nangahese, LCS
Sodium, LCS
Nickel, LCS
Antimony, LCS
Strontium, LCS
Vanadium, LOS

Zina, LCS

SPIKED
SRMPLE
Exmzxx
517
5340
5180
255

"2580¢

253
2550
51é6
13190
5150
271900
25800
785
25900
2020
3070
5100
2640
1010

- Lionville

RECRA LOT #:

SPIKED

AMOUNT

zammmz
500
5000
5000
250
25000
25¢
2506
500
125¢
5000
25040
259000
759
25000
2000
3000
5000
2500
1000

04/05/99

99031527

URITS  $RECOV
Mummzz EzemEx
Ua/L 103.4
ua/L 106.9
ua/L 103.6
us/L 101.9
UG/L 103.2
vas/L 101.2
Ug/L 102.1
UG/L 103.3
Us/L 104.9
ua/L 102.9
ua/L 108.3
ua/L 103.4
ua/L 104.7
va/L 103.8
UG/L 101.2
uGe/L 162.2
UG/L 102.0
vGe/L 105.6
ua/L 101.1
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Recra LabNet - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNU-HANFORD C53%-023

DATE RECEIVED: 03/24/99 RFW LOT # :99%903L527
CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS
BOTWBY

SILVER, TOTAL 001 W 99L0194 03/22/99 03/30/99 03/31/99
SILVER, TOTAL 001 REP W 99L0194 03/22/99 03/30/99 03/31/99
SILVER, TOTAL 001 Ms W 9S9L0194 03/22/99 03/30/99 03/31/99
SILVER, TOTAL 001 MSD W 99L019%4 03/22/99 03/30/99 03/31/99
ALUMINUM, TOTAL 001 W 99L01%4 03/22/99 03/30/99 03/31/99
ALUMINUM, TOTAL 001 REP W 995L019%4 03/22/99 03/30/99 03/31/99
ALUMINUM, TOTAL 001 M8 W 99L0194 03/22/99 03/30/99 03/31/9%
ALUMINUM, TOTAL 001 MSD W 99L0194 03/22/99 03/20/99 03/31/99
BARIUM, TOTAL 001 W S9L0194 03/22/99 03/30/99 03/31/3%
BARIUM, TOTAL 001 REP W 99L0194 03/22/99 03/30/99 03/31/99
BARIUM, TOTAL 001 MS W 99L0194 03/22/99 03/30/99 03/31/99
BARIUM, TOTAL 001 MSD W 99L0194 03/22/99 03/30/99 03/31/99
BERYLLIUM, TOTAL 001 W 99L01%54 03/22/99 03/30/99 03/31/99
BERYLLIUM, TOTAL 001 REP W 99L0194 03/22/99% 03/30/99 03/31/99
BERYLLIUM, TOTAL 001 MsS W 99%L0194 03/22/99 03/30/9% 03/31/99
BERYLLIUM, TOTAL 001 MSD W 99L0194 03/22/99 03/30/99 03/31/99
CALCIUM, TOTAL 001 W 99L01954 03/22/9% 03/30/99 03/31/99
CALCIUM, TOTAL 001 REP W 99L0194 03/22/99 03/30/99 03/31/99
CALCIUM, TOTAL 001 Ms W 99L01%4 03/22/99 03/30/99 03/31/99
CALCIUM, TOTAL 001 MSD W 59L01%4 03/22/99 03/30/99 03/31/99
CADMIUM, TOTAL 001 W 99L01%4 03/22/99 03/30/99 03/31/99
CADMIUM, TOTAL 001 REP W 99L0194 03/22/99 03/30/99 03/31/99
CADMIUM, TOTAL 001 MsS W 99L01%4 03/22/99 03/30/99 03/31/99
CADMIUM, TOTAL 001 MsSD W 99L0194 03/22/99 03/30/99 03/31/99
COBALT, TOTAL 001 W 39L01%4 03/22/99 03/30/99 03/31/99
COBALT, TOTAL 001 REP W 99L019%4 03/22/99 03/30/99 03/31/99
COBALT, TOTAL 001 MS W 99L0194 02/22/99 03/30/%9 03/31/99
COBALT, TOTAL 001 MSD W 99L0194 03/22/99 03/30/99 03/31/99
CHROMIUM, TOTAL 001 W 9%L0194 03/22/99 03/30/99 03/31/99
CHROMIUM, TOTAL 001 REP W 99L0194 03/22/99 03/30/99 03/31/99
CHROMIUM, TOTAL 001 M8 W 99L019%4 03/22/99 03/30/99 03/31/9%
CHROMIUM, TOTAL 001 MSD W 99L01%4 03/22/99 03/30/99 03/31/99
COPPER, TOTAL 001 W 99L019%4 03/22/99 03/30/99 03/31/99
COPPER, TOTAL 001 REP W 99L0194 03/22/99 P3/30/99 03/31/99
COPPER, TOTAL 001 Ms W 99L019%4 03/22/99 03/30/99 03/31/99
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DATE RECEIVED: 03/24/99

Recra LabNet - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

CLIENT ID /ANALYSIS RFW #
COPPER, TOTAL 001 MSD
IRON, TOTAL 001
IRON, TOTAL 001 REP
IRON, TOTAL 001 MS
IRON, TOTAL 001 MSD
POTASSIUM, TOTAL 001
PCTASSIUM, 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
SODIUM, TOTAL 001 Ms
SODIUM, TOTAL 001 MSD
NICKEL, TOTAL ool
NICKEL, TOTAL 001 REP
NICKEL, TOTAL 001 MS
NICKEL, TOTAL 001 MSD
ANTIMONY, TOTAL 00l
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 001
VANADIUM, TOTAL 001 REP
VANADIUM, TOTAL 001 MS
VANADIUM, TOTAL 001 MSD
ZINC, TOTAL 001

F I EE 2R ERT LR LR LEEEEEE TS EEEEEEE

TNU-HANFORD C95%-023

RFW LOT # :9903L527
MTX PREP # COLLECTION EXTR/PREP ANALYSIS
99L0194  03/22/99 03/30/99 03/31/99
39L0194  03/22/99 03/30/99 03/31/99
99L0194 03/22/99 03/30/99 03/31/99
%9L0194 03/22/99 03/30/99 03/31/99
99L0194 03/22/99 03/30/99 03/31/99
99L0194 03/22/99 03/30/%9 03/31/99
99L01%4 03/22/99 03/30/99 03/31/99
99L019%94 03/22/99 03/30/59 03/31/99
99,0194 03/22/99 03/30/99 03/31/99
99L0194 03/22/99 03/30/99 03/31/99
9910194 03/22/99 03/30/99 03/31/99
99L0194  03/22/99 03/30/99 03/31/99
99L0194 03/22/99 03/30/99 03/31/99
9910194 03/22/99 03/30/59 03/31/99
99L01%4 03/22/99 03/30/99 03/31/99
5910194 03/22/99 03/30/99 03/31/99
99,0194 03/22/99 03/30/99 03/31/99
99L0194  03/22/99 03/30/99 03/31/99
99L0194 03/22/99 03/30/99 03/31/99
9910194 03/22/99 03/30/99 03/31/99
9910194 03/22/99 03/30/99 03/31/99
99L019%4  03/22/99 03/30/99 03/31/99
99L.019%94  03/22/99 03/30/99 03/31/99
9910194  03/22/99 03/30/99 03/31/99
99L0194 03/22/99 03/30/99 03/31/99
9910194 03/22/99 03/30/99 03/31/99
99L0194  03/22/99 03/30/99 03/31/99
99L0194  03/22/99 03/30/99 03/31/99
9910194 03/22/99 03/30/99 03/31/99
99L0194 03/22/99 03/30/99 03/31/99
9910194 03/22/99 03/30/99 03/31/99
99L0194 03/22/99 03/30/99 03/31/99
9910194 03/22/99 03/30/99 03/31/99
9910194  03/22/99 03/30/99 03/31/99
99L01%4  03/22/99 03/30/99 03/31/99
99L0154  03/22/99 03/30/99 03/31/99
99L0194 03/22/99 03/30/99 03/31/99
99L0194  03/22/9% 03/30/9% 03/31/99
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Recra LabNet - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNU-HANFORD C99-023

DATE RECEIVED: 03/24/99 RFW LOT # :9503L527
CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS
ZINC, TOTAL 001 REP W 99L0194 03/22/98% 03/30/99 03/31/99
ZINC, TOTAL 001 MS W 99L0194 03/22/99% 03/30/9%9 03/31/99
ZINC, TOTAL 001 MSD W 99L01%4 03/22/99 03/30/99 03/31/95%
BOTWS1

SILVER, TOTAL 003 W 99L0194 03/22/99% 03/30/99 03/31/99
ALUMINUM, TOTAL 003 W 99L0194 03/22/99 03/30/99 03/31/9%
BARIUM, TOTAL 003 W 99L015%4 03/22/99 03/30/99 03/31/99
BERYLLIUM, TOTAL 003 W 99L0194 03/22/9% 03/30/99 03/31/99
CALCIUM, TOTAL 003 W 95L0194 03/22/99 03/30/99 03/31/9%
CADMIUM, TOTAL 003 W 99L01%4 03/22/99 03/30/99 03/31/99
COBALT, TOTAL 003 W 99L0194 03/22/99 03/30/99 03/31/99
CHROMIUM, TOTAL 003 W 99L0194 03/22/99 03/30/99 03/31/99
COPPER, TOTAL 003 W 99L0194 03/22/99 03/30/99 03/31/9%
IRON, TOTAL 003 W 99L0194 03/22/99 03/30/99 03/31/99
POTASSIUM, TOTAL 003 W 99L019%4 03/22/99 03/30/99% 03/31/99
MAGNESIUM, TOTAL 003 W 99L0194 03/22/99 03/30/99 03/31/99
MANGANESE, TOTAL 003 W $9L0194 03/22/99 03/30/99 03/31/99
SODIUM, TOTAL 003 W 99L0194 03/22/99 03/30/99 03/31/99
NICKEL, TOTAL 003 W 95L019%4 03/22/99 03/30/5% 03/31/99
ANTIMONY, TOTAL 003 W 99L019%4 03/22/99 03/30/99 03/31/99
STRONTIUM, TOTAL 003 W 995L0194 03/22/99 03/30/99 03/31/99
VANADIUM, TOTAL 003 W 99L019%4 03/22/9% 03/30/99 03/31/99
ZINC, TOTAL 003 W $9L0194 03/22/99 03/30/99 03/31/99

LAB QC:

SILVER LABORATORY LC1l BS W 99%L0194 N/A 03/30/99 03/31/99
SILVER, TOTAL MB1 W 99L0194 N/A 03/30/99 03/31/9%
ALUMINUM LABORTORY LC1l BS W 99L0154 N/A 03/30/99 63/31/99
ALUMINUM, TOTAL MB1l W 99L0194 N/A 03/30/99 03/31/99
BARIUM LABORATORY LC1 BS W 9%L0194 N/A 03/30/99 03/31/99
BARIUM, TOTAL MB1 W 99L0194 N/A 03/30/99 03/31/99
BERYLLIUM LABORATORY LC1 BS W 99L019%4 N/A 03/30/99 03/31/99
BERYLLIUM, TOTAL ME1 W 99L0194 N/A 03/30/99 03/31/59%
CALCIUM LABORATORY LC1 BS W 99L01%4 N/A 03/30/99 03/31/99
CALCIUM, TOTAL MB1l W 99L019%4 N/A 03/30/99 03/31/99
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Recra LabNet - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR
TNU-HANFORD C$9-023
DATE RECEIVED: 03/24/9% RFW LOT # :9903L527

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

CADMIUM LABORATORY LC1 BS W 9910194 N/A 03/30/99 03/31/99
CADMIUM, TOTAL MB1 W 99L0194 N/A 03/30/9%9 03/31/9¢%
COBALT LABORATORY LC1 BS W 99L0194 N/A 03/30/99 03/31/99
COBALT, TOTAL MB1 W 99L0194 N/A 03/30/99 03/31/99
CHROMIUM LAEBORATORY LC1 BS W 99L0194 N/A 03/30/99 03/31/99
CHROMIUM, TOTAL MB1l W 9SL0194 N/A 03/30/9% 03/31/99
COPPER LABORATORY LCl BS W 95L0194 N/A 03/30/99 03/31/99
COPPER, TOTAL MB1 W 99L0194 N/A 03/30/99 03/31/9%
IRON LABORATORY LC1 BS W 99L0194 N/A 03/30/99 03/31/99
IRON, TOTAL MB1 W 99L0194 N/A 03/30/99 03/31/99
POTASSIUM LABORATORY LC1 BS W 99L0194 N/a 03/30/99 03/31/99
POTASSIUM, TOTAL MB1 W 99L0194 N/A 03/30/99% 03/31/99
MAGNESIUM LABORATORY LC1 BS W 99L0194 N/A 03/30/99 03/31/99
MAGNESIUM, TOTAL MEL W 99L019%4 N/A 03/30/99 03/31/59
MANGANESE LABORATORY LCl1l BS W 59L0194 N/A 03/30/%9% 03/31/99
MANGANESE, TOTAL MB1 W 9910194 N/A 03/30/99 03/31/9%
SODIUM LABORATORY LC1 BS W 99L01%54 N/A 03/30/99 03/31/99
SODIUM, TOTAL MB1 W 99L0194 N/A 03/30/99 03/31/95%
NICKEL LABORATORY LC1l BS W 99L0194 N/A 03/30/99 03/31/99
NICKEL, TOTAL MB1 W 99L019%4 N/A 03/30/99 03/31/99
ANTIMONY LABORATORY  LC1 BS W 99L01%4 N/A 03/30/99 03/31/59
ANTIMONY, TOTAL MB1 W 99L0194 N/A 03/30/99 03/31/99
STRONTIUM LCS STANDA LC1 BS W 9910194 N/A 03/30/99 03/31/99
STRONTIUM, TOTAL ME1 W 99L0194 N/A 03/30/99 03/31/99
VANADIUM LABORATORY LC1l BS W 99L019%4 N/A 03/30/99 03/31/99
VANADIUM, TOTAL MB1 W 99L0194 N/A 03/30/99 03/31/99
ZINC LABCRATORY LC1l BS W 99L01%4 N/A 03/30/99 03/31/99
ZINC, TOTAL MB1 W 99L0194 N/A 03/30/99 03/31/99
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Thermo Nutech Bechtel Hanford Inc.
W.0O. No. N9-03-116-7104 SDG H0366

Case Narrative

1.0 GENERAL
Bechtel Hanford Inc. Sample Delivery Group H0366 is comprised of two water samples designated
under SAF No. C99-023 with a Project Designation of: 100NR2IAM(1)GW MONITORING MARCH

1998,

The samples were received as stated on the Chain-of-Custody documents. Any discrepancies are
noted on the TNU Sample Receipt Checklist. A complete data package was sent to Bechtel Hanford
on May 12, 1999 vix fax.

2.0 ANALYSIS NOTES

241

2.2

2.3

24

Tritium Analyses
No preblems were encountered during the processing of the samples.

Strontium-90 Analyses

The aliquot for the analysis was reduced due to the sample matrix. The resultant increased
MDA's reflect the decreased aliquot. No problems were encountered during the processing
of the samples.

Gross Beta Analyses

The aliquot for the analysis was reduced due to the sample matrix. The resultant increased
MDA's reflect the decreased aliguot. No problems were encountered during the processing
of the samples.

Gamma Scan Analyses
No problems were encountered during the processing of the samples.



SDG 7104
Contact L.A. Johnson

TMA/RICHMOND

SAMPLE DELIVERY GROUP HO0366

SAMPLE SUMMARY

Client Hanford

Contract TRE-SBB-2078525

Case no SDG-HO366

LAB CHAIN OF
CLIENT SAMPLE ID LOCATION MATRIX LEVEL SAMPLE ID SAF RO CUSTODY COLLECTED
BOTWI0 WATER N903116-01 (€99-023 (5%-023-11 03/22/99 12:11
BOTWS2 WATER N303116-02 C99-023 (99-023-11 03/22/99 10:16
Method Blank WATER NS03092-06 (C99-023
Lab Control Sample WATER N303092-05 (€99-023

SAMPLE SUMMARY
Page 1
SUMMARY DATA SECTION
Page 3

Lab id
Protacol
Version
Form
Version

Report date

TMANC
Hanford

Ver 1.0
DVD-cs __
3.06

05/32/99




SDG 7104

Contact L.A. Johnson

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0366

QC SUMMARY

Client Hanford

Contract TRB-SBEB-207925

Case no SDG-HO366

CHAIN OF % SAMPLE BASIS DAYS SINCE LAB DEPARTMENT
QC BATCH CUSTODY CLIENT SAMPLE ID MATRIX SOLIDS AMOUNT AMOUNT RECEIVED COLL SAMPLE ID SAMPLE ID
70858 Method Blank WATER N903092-06 7098-006
Lab Control Sample WATER NS{3002-05 7098-005
7104 C98-023-11 BOTWSO WATER 03/23/99 1 N903116-01 7104-001
BOTHS2 WATER 03/23/99 1 N903116-02 7104-002
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 05/12/99




SDG 7104

Contact L.A. Johnson

TMA/RICHMOND

SAMPLE DELIVERY GROUP HO366

PREP BATCH SUMMARY

PREPARATION ERRCR

Client Hanford

Contract TRB-SBB-207925

Case no SDE-HO366

PLANCHETS ANALYZED

QUALI-

TEST MATRIX METHOD BATCH 2¢ % CLIENT MORE RE BLANK LCS DUP/ORIG MS/ORIZ FIERS
Beta Counting

Y WATER Strontium 20 in Water 2857-189 1¢.0 2 1 1

Gas Proporticnal Counting

82B WATER Gross Beta in Water 2857-18% 15.0 2 1 1

Gamma Scan

GAlM WATER Gamma Emitters 2857-189 15.¢ 1 1 1

Liquid Scintillation Counting

H WATER Tritium in Water 2857-189 0.0 2 1 1

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

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

PREP BATCH SUMMARY
Page 1
SUMMARY DATA SECTION
Page S

Lab id
Protocol
Version
Form
Version

Report date

TMANC
Hanford
Ver 1.0
DVYD-PBS
3.06
05/312/5%




S5DG 7104

Contact L.A. Johnéon

CLIENT SAMPLE ID

LABR SAMPLE ID

TMA/RICHMOND

SAMPLE DELIVERY GROUP H(366

WORK SUMMARY

Client Hanford

Contract TRB-SBBE-207925

Case no SDG-HO366

LOCATION MATRIX COLLECTED SUF-
CUSTODY SAF No RECEIVED  PLANCHET TEST FIX ANALYZED REVIEWED BY  METHOD
BOTWI0 N903116-01 7104-001 82B/82 04/01/%% 05/12/99 TAH Gross Beta in Water
WATER 03/22/99 7104-001 H 04/09/99 05/12/9% TAH Tritium in Water
€99-023-11 ©99-023 03/23/99 7104-001 Y 04/10/99 05/22/99 TAH Strontium %0 in Water
BOTH92 N$03116-02 7104-002 82B/82 04/02/99 05/12/39 TAH Gross Beta in Water
WATER 03/22/9%  7104-002 GAM 04/23/99 05/12/99 TAH Gamma Emitters
€99-023-11 €39-023 03/23/9%  7104-002 H 04/09/99 05/12/99 TAH Tritium in Water
7104-002 Y 04/10/99 05/12/9% TAH Strontium 90 in Water
Method Blank N903092-06 7098-006 82B/82 04/01/99 05/07/99 TAH Gross Beta in Water
WATER 7098-006 GAM 05/04/99 (5/07/99 TAH Gamma Emitters
£99-023 7098-006 04/09/99 05/07/99 TAH Tritium in Watex
7098-006 Y 04/16/99 05/07/99 TAH Strontium 90 in Water
Lab Control Sample N203092-05 7098-005 82B/82 04/02/99 05/07/99% TAH Gross Beta in Water
WATER 7098-005 CAM 05/04/99 05/07/9% TAH Gamma Emitters
C99-023 7098-005 04/09/99 05/07/9% TAH Tritium in Water
7098-005 04/16/5%% 05/07/9% TAH Strontium 90 in Water
COUNTS OF TESTS BY SAMPLE TYPE
TEST SAF No METHOD REFERENCE CLIENT MORE RE BLANK LCS DUP SPIKE TOTAL
82B/82 C99-023 Gross Beta in Water EPARS00.0 2 1 1 4
GAM C99-023 Gamma Emitters GAMMAHT 1 1 1 3
H C%9-023 Tritium in Water EPAD0DE. O 2 1 1 4
C99-023 Strontium 90 in Water SRY0Y90 2 1 1 4
TOTALS 7 4 4 15
Lab id TMANC
Protocel Hanford
WORK SUMMARY Version Ver 1.0
Page 1 Form DVD-CWS
SUMMARY DATA SECTTION Version 3,06
Page 6 Report date 05/12/99




TMA/RICHMOND

SAMPLE DELIVERY GROUP HQ0366

N9G3052-06 Method Blank
METHOD BLANK
SDG 7104 Client/Case no Hanford SDG-H0366
Contact L.A. Johnseon Case no TRB-SBB-207925
Lab sample id N903092-06 Client sample id Method Blank
Dept sample id 70%8-006 Material/Matrix WATER
SAF No €99-023
RESULT 29 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/L (COUNT) pCi/L pCi/L FIERS TEST
Gross Beta 12587-47-2 -0.639 1.5 2.6 4.0 U 82B
Tritium 10028-17-8 -20.2 100 180 400 U H
Strontium 90 10098-597-2 ~-0.097 0.15 0.33 2.0 u Y
Potasgsium 40 13966-00-2 U 140 U GAM
Cobalt 60 10198-40-0 u 7.1 25 u GAM
Cesium 137 10045-97-3 v 6.6 15 u GAM
Eurcopium 152 14683-23-9 u 19 50 u GAM
Europium 154 15585-10-1 U 21 50 §) GAM
Europium 155 14391-16-3 U 18 50 U GAM
Americium 241 14596-10-2 U 16 U GAM
Uranium 238 U-238 U 950 8] GAM
Uranium 235 15117-96-1 U 27 ) GAM
100NR21AM (1} GW MONITORING,MARCH 1999
QC-BLANK 30394
Lab id 'TMANC
Protocel Hanford
METHOD BLANKS Version Ver 1.0
Page 1 Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 7 Report date 05/12/99




TMA/RICHMOND
SAMPLE DELIVERY GROUP HO366
N903092-05 Lab Centrol Sample

LAB CONTROL SAMPLE

8DG 7104 Client/Case no Hanford SDG-H0366
Contact L.A. Johnson Case no TRB-SEB-207825
Lab sample id N903092-05 Client sample id Lab Control Sample
Dept sample id 7098-005 Material/Matzix WATER

SAF No £99-023

RESULT 20 ERR MDA RDL QUALT - ADDED 2g ERR REC 3¢ LMTS PROTOCOL

ANALYTE pCi/L  (COUNT) pCi/L  pCi/L  FIERS TEST pCi/L  pCi/L %  (TOTAL) LIMITS
Gross Beta 83.7 3.7 2.1 4.0 828 | 84.0 3.4 100 76-124

Tritium 7150 260 180 200 | 7260 290 98 83-117 80-120
Strontium 90 12.4 0.80 0.33 2.0 ¥ 11.8 0.46 108 B0-120 B80-120
Cobalt 60 532 24 11 25 GAM 530 21 100 76-124 B80-120
Cesium 137 552 21 13 15 GAM | 572 23 96 77-123  60-120

100NR21AM (1) GW MONITORING,MARCH 1999

QC-LCS 20393

Lab id TMANC

Protocol Hanford

LAB CONTROL SAMPLES Version Ver 1,0
Page 1 Form DVD-LCS
SUMMARY DATAR SECTION Version 3.06

bage 8B Report date 05/12/99




TMA/RICHMOND
SAMPLE DELIVERY GROUP HO0366

N203116-01 BOTWI0
DATA SHEET
SDG 7104 Client/Case no Hanford SDG-HO366
Contact L.A. Johnsgon Case no TRB-SEBE-207925
Lab sample id N903116-01 Client sample id BOTW90
Dept sample id 7104-001 Location/Matrix WATER
Received 03/23/99 Collected 03/22/99 12:11
Custody/SAF No C89-023-11 £99-0233
RESULT 20 ERR MDA RDL QUALT -
ANALYTE CAS NO pCi/L (COUNT) pCi/L pPCi/L FIERS TEST
Gross Beta 12587-47-2 B45 14 3.7 4.0 82B
Tritium 10028-17-8 28900 500 180 400 H
Strontium 90 10098-97-2 4472 9.0 4.1 2.0 Y
100NR21AM{1) GW MONITORING,MARCH 1999
Lab id TMANC
Protocol Hanford
DATA SHEETS Version Ver 1.0
Page 1 Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 9 Report date 05/12/99




TMA/RICHMOND
SAMPLE DELIVERY GROUP HO0366

N903116-02 BOTW92
DATA SHEET
SDGE 7104 Client/Case no Hanford SDG-HO0366
Contact L.A. Johnson Case no TRB-SBB-207925
Lab sampie id N903116-02 Client sample id BOTWS92
Dept sample id 7104-0Q2 Location/Matrix WATER
Received 03/23/99 Collected 03/22/99% 10:16
Custody/SAF No €99-023-11 €95-023
RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/L (COUNT) pCi/L pCi/L FIERS TEST
Gross Beta 12587-47-2 1150 16 3.7 4.0 82B
Tritium 10028-17-8 516GC0 660 180 400 H
Strontium 90 10098-97-2 558 8.3 4.1 2.0 Y
Potassium 40 13966-00-2 u 100 U GAM
Cobalt &0 10198-40-0 U 7.8 25 U GAM
Cesium 137 10045-97-3 U 6.1 15 U GAM
Europium 152 14683-23-9 U 17 50 U GAM
Europium 154 15585-10-1 U 21 50 u GAM
Europium 155 14391-16-3 U 17 50 U GAM
Americium 241 14596-10-2 U 16 U GAM
Uranium 238 U-238 T 870 18] GAM
Uranium 235 15117-96-1 U 25 U GAM
LO0ONR21AM (1) GW MONITORING,MARCH 199%
Lab id TMANC
Protocol Hanford
DATA SHEETS Version Ver 1.0
Page 2 Form DVD-DS
SUMMARY DATA SECTICON Version 3.06
Page 10 Report date 05/12/99




SDG 7104

Test Y Matrix WATER

Contact L.A. Johnson

TMA/RICHMOND
SAMPLE DELIVERY GROUP HO366

METHOD SUMMARY
STRONTIUM 90 IN WATER
BETA COUNTING

Client Hanford

Contract TRB-SBB-207325

Case no SDG-HO0366

RESULTS
LAB RAW SUF-
CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET Strontium 90
Preparation hatch 2857-189
BOTWSO N203116-01 7104-001 442
BOTWS2 N903116-02 7104-002 558
BLK {QC ID=30394) N903092-06 7098-006 4]
LCS {QC ID=30393) N903092-05 7098-005 ok
Nominal values and limits from method RDLs (pCi/L) 2.0
100NR21AM{1)GW MONITORING,MARCH 1999
METHCD PERFORMANCE
LAB RAW SUF- MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAT, -
CLIENT SAMPLE ID SAaMPLE ID TEST FIX pCi/L L FAC TION % % min kev KeV HELD PREPARED YZED DETECTOR
Preparation batch 2857-189 29 prep error 10.0 ¥ Reference Lab Notebook #2857 pg. 189
BOTWSO N903116-01 4.1 0.3100 75 200 1% 04/09/99 04/10 GRB-205
BOTWS2 N903116-02 4.1 0.100 82 200 19 04/09/99 04/10 GRB-206
BLK (QC ID=30394) N903092-06 0.33 1.00 79 200 04/05/99 04/16 GRB-208
LCS (QC ID=30393) N903092-05 0.33 1.00 T8 200 04/09/99 04/16 GRB-201
Nominal values and limits from method 2.0 1.00 20-108 25 130
PROCEDURES REFERENCE SRI9QYID AVERBGES 2 SD MDA 2.2 + 4.4
EP-040 Environmental Water Dissolution, rev 1 FOR 4 SAMPLES YIELD 78 t [
EF-520 Yeerium Purification for Strontium-90 Analysis,
rev 0
Lab jd TMANC
Protocol Hanford
METHOD SUMMARIES Version Ver 1.0
Page 1 Form DVD-CMS
SUMMARY DATA SECTION Versicn 3.06
Page 11 Raport date 06/12/99




S0G 7104

Test 82B_ Matrix WATER

Contact L.A. Johason

TMA/RICHMOND

SAMPLE DELIVERY GROUP HO0366

METHOD SUMMARY
GROSS BETA IN WATER
GAS PROPORTIONAL COUNTING

Client BHanford

Contract TRB-SBB-207825

Case no SDG-HO366

RESULTS
LAB RAW SUF- 1: Gross 2: Sum, Beta RESULT RATIO (%)
CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET Emitters 2+1 2q
Preparation batch 2857-189
BOTWS0 NG03116-01 82 7104-001 845 442 52 10
BOTWS2 N903116-0C2 82 7104-002 1150 558 49 9
BLK (QC ID=30394) N$03092-06 82 TO98-006
LCS (QC ID=30393) N$03052-05 82 7098-005

Nominal values and limits from method

100NR21AM (1) GW MONITORING,MARCH 1999

RDLs (pCi/L)

Average 50

METHOD PERFORMANCE

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

CLIENT SAMPLE 1D SAMPLE ID TEST FIX pCi/L L my min keV XeV HELD PREPARED YZED DETECTOR
Preparation batch 2857-18% 2g prep error 15.0 ¥ Reference Lab Notebook #2857 pg. 189
BOTWS0 N903116-01 82 3.7 0.200 3z 100 1¢ 04/01/99 04/01 GRB-112
BOTW92 N903116-02 82 3.7 0.200 23 1e0 11 04/01/99 04/02 GRB-112
BLK (QC ID=30394) N903092-06 82 2.6 0.300 35 100 04/01/99 04/01 GRB-110
LCS (QC ID=30393) N903092-05 B2 2.1 0.300 35 100 04/01/99 04/02 GRB-111
Nominal values and limits from method 4.0 0,300 5-150 100 180

PROCEDURES REFERENCE EPAS0G.Q AVERAGES + 2 SD MDZ 3.0 + l.6

EP-120 Gross Alpha and Gross Beta in Environmental Water, FCR 4 SAMPLES RESIDUE 31 + 11
rev 2

METHOD SUMMARIES
Page 2
SUMMARY DATA SECTION
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Test GAM Matrix WATER
SDG 7104
Contact L.A. Johnson

TMA/RICHMOND

SAMPLE DELIVERY GROUP HOD366

METHOD SUMMARY
GAMMA EMITTERS

Client Hanford

Contract TRB-SBEB-207925

Case no SDG-H0366

GAMMA SCAN

RESULTS

LAB RAW SUF-
CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET Cobalt 60 Cesgium 137
Preparation batch 2857-189
BOTWS2 N903116-02 F104-002 u U
BLK {QC ID=30394) N9Q30%2-06 7088-006 u U
LCS (QC ID=30393) NSQ3092-05 7098-005 ok ok
Nominal values and limits from method RDLs (pCi/L) 25 15

100NR21AM (1) GW MONITORING, MARCH 1999

METHOD PERFORMANCE

LAR RAW SUF- MAX MDA ALIQ FREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-
CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/L L FAC TION % £ min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 2857-185 20 prep error 15.0 ¥ Reference Lab Notebook #2857 pg. 189
BOTW92 N%03116-02 6.1 0.500 411 3z 04/23/99 01,04,00
BLK (QC ID=30394) N3030%82-06 6.6 4.500 401 03/26/9% 05/04 01,04,00
LCS (QC ID=30393) N203092-05 13 0.500 452 03/26/99 05/04 01,04,00
Nominal values and limits from method 15 0.500 400 180
PROCEDURES REFERENCE GAMMAHI AVERAGCES x 2 SD MDA 8.6 * 7.
EP-10Q Ge(Li) Preparation for Enviromnmental Samples, FOR 3 SAMPLES YIELD *
rev 0
Lab id TMANC
Protocol Hanford
METHOD SUMMARIES Verzion Vexr 1.0
Page 3 Form DVD-CMS
SUMMARY DATA SECTION Version 3,06
Page 13 Report date 05/12/99




Test H Matrix WATER

SDG 7104

Contact L.A. Johnson

TMA/RICHMOND

SAMPLE DELIVERY GROUP HO366

METHOD SUMMARY
TRITIUM IN WATER
LIQUID SCINTILLATION COUNTING

Client Hanford

Contract TRB-SBB-207925

Case no SDG-H0366

RESULTS
LAB RAW SUF-
CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET Tritium
Preparation batch 2867-189
BOTWSO N903116-01 7104-001 28300
BOTWS2 N90311l6-02 7104-0402 51600
BLK {QC ID=30394; N303092-06 7098-006 U
LCS {(QC ID=30393}) N9030352-05 70%8-005 ok
Nominal wvalues and limits from method RDLs (pCi/L} 400
100NRZ1AM(1)GW MONITORING,MARCH 1999
METHOD PERFORMANCE
LAB RAW SUF- MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANATL-
CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/L L FAC TION % min keV FKeV HELD PREPARED YZED DETECTOR
Preparation batch 2857-189 20 prep error 10.0 ¥ Reference Lab Notehook #2857 pg. 189
BOTWI0Q N903116-01 180 0.0100 100 120 18 04/07/99% 04/0% LSC-008
BOTW92 N903116-02 180 0.0100 100 120 18 04/07/99 04/0% LSC-005
BLK {(QC ID=303%4) N903082-06 18¢C 0.0100 12¢ 04/07/99 04709 LSC-005
LCS (QC ID=30291) N903092-05 180 0.0100 120 04/07/99 04/09 LSC-005
Nominal walues and limits from method 400 0.0100 25 180
PROCEDURES REFERENCE EPA906.0 AVERAGES + 2 5D MDA 1B0 + g
EP-210¢ Tritium in Water by Distillation, rev 0 FCR 4 SAMPLES YIELD _100 + 0
Lab id TMANC
Protocol Hanford
METHOD SUMMARIES Vergion Ver 1.0
Page 4 Form DVD-CMS
SUMMARY DATA SECTION version 3.06
Page 14 Report date 05/12/939




TMA/RICHEMOND

SAMPLE DELIVERY GROUP H0O366

SDG 7104 Client Hanford
Contact L.A. Johnson REPORT GUIDE Contract TRB-SBB-207925

Case no SDGE-HO366

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 idemntifies client samples and gives the
corresponding labk 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'sg 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
Spikegs 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 SDE. 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 15 Report date 05/12/99




TMA/RICHMOND

SAMPLE DELIVERY GROUP HO0366

SDG 7104 Client Hanford
Contact L.A. Johnson REPORT GUIDE Contract TRE-SBB-207925

Case no SDE-HO366

PREPARATION BATCH SUMMARY

The Preparation Batch Summary Repert shows all preparation batches in
one Sample Delivery Group (SDG) with information necessary to check the
completeness and consistency of the SDG.

The following notes apply tc this report:

* The preparation batches axe 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 resulte.

*# The QUALIFIERS shown are all gqualifiers 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 cone 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.

Lab id TMANC
Protocol Hanford

REPORT GUIDES Version Ver 1.0
Page 2 Form DVD-RG
SUMMARY DATA SECTION Version 3.06

Page 16 Report date 05/12/99




TMA/RICHMOND

SAMPLE DELIVERY GROUP H0366

SDG 7104 Client Hanford
Contact L.A. Johnson REPORT GUIDE Contract TRE-SBE-207925

Case no SDG-HO366

WORK SUMMARY

The Work Summary Report shows all samples, including QC samples, and all
relevant analyses in ohe Sample Delivery Group (EDG). 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. 1In 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, reanalyseg) 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 ig 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 QU 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 SaAS
number since it is likely to affect prices.

Lab id TMANC
Protocol Hanford

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

Page 17 Report date 05/12/99




TMA/RICHMOND

SAMPLE DELIVERY GROUP HO366

SDG 7104 Client Hanford

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

Case no SDG-HO366

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 fecllowing notes apply to this report:

* TEST ig 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.

* BSUFFIX is the lab's code to distinguish multiple analyses
{recountsg, 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
gample.

* The LAB SAMPLE ID, TEST and SUFFIX unigquely identify all
gupporting 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 gince it is likely to affect prices.

Lak id

Protocol
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TMA/RICHMOND

SAMPLE DELIVERY GROUP H0366

SDG 7104 Client Hanford
Contact L.A. Johnson REPORT GUIDE Contract TRB-SBBR-207925

Cage no SDG-HO366

DATA SHEET

The Data Sheet Report shows all results and primary supporting
information for cone 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 LAB SAMPLE ID and TEST uniguely 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.

* B 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

REPORT GUIDES Version Ver 1.0
Page 4 Form DVD-RG
SUMMARY DATA SECTION Version 3.06

Page 18 Report date 05/12/99




TMA/RICHMOND

SAMPLE DELIVERY GROUP H0366

5DG 7104 Client Hanford

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

Case no SDG-HO366

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.

BE A Metheod Blank associated with this sample had a result without
a U flag and, after correcting for possibly different aliguots,
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 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 Contrecl Sample that QC's this sample had a low
recovery. The lab can disable assignment of this gqualifier.

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 cualifiers 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

Protocol
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TMA/RICHMOND
SAMPLE DELIVERY GROUP HO0366

SDG 7104 Client Hanford

Contact L.A. Johnson GUIDE, cont. Contract TRB-SBEB-207925

Case no SDG-HO366

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 ERROR.

* When reporting a Method Blamnk, a RESULT is underlined if
greater than its MDA. If the MDA is blank, the 2 sigma counting
error is used in the comparison.

Lab id

Protocol
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TMA/RICEMOND
SAMPLE DELIVERY GROUP HO0366

SDG 7104 Client Hanford

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

Case no SDE-HO366

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 Report have similar
usage. Refer to its Report Guide for details.

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

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

An amount added is underlined if its ratic to the correspeonding
RDL is outside protoeol 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
REPORT GUIDES Version Ver 1.0
Page 7 Form DVD-RG
SUMMARY DATA SECTION Version 3.06
Page 21 Report date 05/12/99




TMA/RICHMOND
SAMPLE DELIVERY GROUP H0366

SDG 7104 Client Hanford

Contact L.&. Johnson REPORT GUIDE Contract TRB-SBB-207925
Case no SDG-HO366

DUPLICATE

The Duplicate Report shows all results, differences and primary
supporting 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 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 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 iz the sum, as sguare 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.

Lab id IMANC
Protocol Hanford

REPORT GUIDES Vergsion Ver 1.0
Page 8 Form DVD-RG
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TMA/RICHMOND

SAMPLE DELIVERY GROUP H0366

SDG 7104 Client Hanford
Contact L.A. Johnson GUIDE, cont. Contract TRB-SBB-207925

Case no SDG-HO366

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 MDAs.

* 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 Ratio (DER), which is the absolute value
of the difference of the results divided by the guadratic sum of
their one sigma errors, the same errorg 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

REPORT GUIDES Version Ver 1.0
Page 9 Form DVD-RG
SUMMARY DATA SECTION Version 3.06
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TMA/RICHMOND

5DG 7104

SAMPLE DELIVERY GROUP H(366

Client Hanford

Contact L.A. Johnson REPOCRT GUIDE Contract TRB-SEB-207925

Case no SDE-H0366

MATRIX SPIKE

*

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
cutside protoceol 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.

2. A lab specified, per analyte hias. The bias changes the
center of the computed limits.

The second limits are protocol defined upper and leower QC limits

REPORT GUIDES
Page 10
SUMMARY DATA SECTION
Page 24
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TMA/RICHMOND

SAMPLE DELIVERY GROUP HO0366
SDG 7104 Client Hanford
Contact L.A. Johnson GUIDE, cont . Contract TRB-SBB-207925

Case no SDG-HG366

MATRIX SPIKE

for the recovery.

These limits are left blank if the Original RESULT is more than
a protocol defined facter (typically 4) times ADDED. This is a
way of accounting for that when the spike is small compared to
the amount in the original cample, the recovery is unreliable.

* The recovery is underlined (out of gpec}) if it 1s outside either
of these ranges.

Lab id TMANC
Protocol Hanford

REPCORT GUIDES Version Ver 1.0
Page 11 Form DVD-RG
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TMA/RICHMOND
SAMPLE DELIVERY GROUP HO0366

SDG 7104 Client Hanford

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

Case no SDPG-HO366

METHCD 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:
* Each table is subdivided into sections, one for each preparation
batch. A preparation batch is a group of aliguots 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 lese 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’

Lab id TMANC
Protocol Hanford
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TMA/RICHMOND
SAMPLE DELIVERY GROUP H0366

SDG 7104 Client Hanford

Contact L.A. Johnaogn GUIDE, cont., Contract TRB-SBR-207925

Case no SDG-HO366

METHOD SUMMARY

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

* 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 thesge regults 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.

* Aliguots 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.

Lab id

Protoceol
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TMA/RICHMOND

SAMPLE DELIVERY GROUP HO0366

SDG 7104 Client Hanford

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

Case no SDG-HO366

METHOD SUMMARY

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

* Resolutions (as FWHM; Full Width 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 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.

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

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 {out of spec) if the absoclute 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 28
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TMA/RICHMOND
SAMPLE DELIVERY GROUP HO366

SDG 7104 Client Hanford
Contact L.A. Johnson GUIDE, cont. Contract TRE-SBR-207925
Case no SDG-HO366

METHOD SUMMARY

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 lesgs 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 iscotope so as to convert activities (decays) to weight
(ateoms) .

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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