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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.

()

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 2 analytes were outside method criteria (less than the

PQL or samples greater than 20X MB value). Refer to the Inorganics Method Blank Data
Summary.

a.) The MB results for Copper and Zinc were greater than the Practical Quantitation Limit
(PQL) {3 x the (IDL) Instrument Detection Level} and all samples 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. AIl'TCP Interference Check Standards were within the control limits.
9. All laboratory control samples (LCS) were within the laboratory control limits. Refer to the

[norganics Laboratory Control Standards Report.

10. The matrix spike (MS) and matrix spike duplicate (MSD) recoveries for | analyte were
outside the 75-125% control {imits. Refer to the Inorganics Accuracy Report.

The results presented in this report relate only to the anaivtical testing and conditions of the sampies at receipt and during sterage.  All pages of this

report are witegral parts ot the analvtical data. Lheretare. this report should only be reproduced in its enticety of "M nages Q l
208 Welsh Pool Road » Lionville, PA 19341-1333 » (610)-280-3000 » Fax (610} 280-3041



1.

12.
13.

14.

For analytes where the ICP MS is out-of-control, a post-digestion MS (PDS) and serial
dilution are performed. A PDS was prepared at meaningful concentration levels, due to high
concentrations of the following analytes:

DS PDS
Sample (D Element Concentration (ppb) % Recovery
B0T134 Iron 20.000 947

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. Reter 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.

Q‘:}t e -5 49

’/ J. Michael Taylor Date
Vice President
Philadelphia Analytical Laboratory

Hwim0L-779



The following methods are used as reference for the digestion and analysis of sam

METALS METHOD GLOSSARY

Recra Lot#: Q401,774

Leaching Procedure: _ 1310 _ 1311 _ 1312 _ Other:
CLP Metals __ Digestion and __ Analysis Methods: __LM03.0 __[LMO04.0

Metais Digestion Methods: YX3005A _3010A _ 3015 _3020A __3050A __305%

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismnth
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
Linc
Zirconium

Other:

__Other:

Metals Analysis Methods

SW846 EPA

X 60108 2007

K6010B _7041° 2007 _ 2042

¥ 6010B _7060A° __200.7 _ 2062  _ 3113B
6010B 2007

% 6010B 2007

__6010B’ _200.7"

__6010B __200.7

X6010B __7131A° _ 2007 _ 2132

X 6010B _200.7

X 6010B 71915 _ 2007 _ 2182

X 6010B _200.7

A6010B _ 7211° 2007 _ 220.2

‘£ 60108 2007

Y¥6010B _ 7421° 2007 2392  __3113B

__6010B _7430* _ 200.7

¥ 6010B _200.7

X 60108 _200.7

__T470A° _ T4TIAC 24517 245.5°

__6010B __200.7

K 60108 2007

Y 6010B _ 7610¢ 2007 _ 258.1°

__6010B _200.7°

+6010B __7740° 2007 _2702  _ 3113B

__6010B* 2007

__6010B 2007

F6010B _7761° 2007 _ 272.2

N g010B 7770 2007 __273.1°

__6010B 200.7

Y 6010B  7841° 2007 _ 279.2 2009

__6010B 2007

__6010B _ 2007

__6010B" 2007

X 60108 ~200.7

~Y6010B 2007

__ 60108 _200.7"

FAVTAIINL 0

Method:

EPA
STDMTD OSWR

1620

1620

1620

__1620
1620

1620

1620

ples contained within this

2007 __SSU7

USATHAMA
99
99
99
99
99

99
99
99
__SS17
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99

03



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 Repiicate

LCS = Laboratory Control Sample.
NC = Not calculated.

ANALYTICAL METAL METHODS

| Not inciuded in the method element list.

2. Modified Hg: Hgl and Hg2 require less total volume of digestate due to the
autosampler analysis. Sample volumes and reagents for mercury determinations in
water and soil have been proportionately scaled down to adapt to this semi-
automated technique. The sample volume used for water analysts 1s 33 mL. For
soils, 0.1 grams of sampie is taken to a final volume of 50 mL (including ail
reagents).

3 Modified Hg: Hgl and Hg2 require less total volume of digestate due to the
autosampler analysis. Sampie volumes and reagents for mercury determinations in
water and soil have been proportionately scaled down to adapt to this semu-
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



CLIENT: TNU-BANFORD C39%-003

WORK ORDER:

SAMPLE
ELT Y T

-901

SITE ID
EaESEAsRsSEAEENsERERS

BOT132

Recra LabNet - Lionville

INORQANICS DATA SUMMARY REPORT

10985-001-001-959%99-00

ANALYTE

Silver, Total
Aluminum, Total
Arsenic, Total
Barium, Total
Beryllium, Total
Caleium, Total
Cadmium, Total
Cobalt. Total
Chromium, Total
Copper, Total
Iron, Total
Potassium, Total
Magnesium, Total
Manganesa, Total
Sodium, Total
Nickel. Total
Lead, Total
Antimony, Total
Selenium, Total
Thallium, Total
Vanadium, Total
Zine, Tetal

01/27/99

RECRA LOT #:

RESOLT
FLT LT
0.90 u
17.8 u
5.8
85.7
0.36
52200
0.40 u
0.60 u
37.7
4.8
48.6
5480
11700
3.0
12400
2.1
1.8 wu
2.3 u
3.§ u
3.7 u
10.3
15.6

9901L779
REPORTING
UNITS  LIMIT
.
oG/L 0.90
oa/L 17.8
us/L 3.3
ua/L 0.10
ua/L a.10
0a/L 6.8
va/L C.40
va/L 0.60
va/L 0.60
0a/L 0.90
0a/L 17.9
ua/L 11.8
va/L 6.2
ua/L a.20
ua/L 3.3
ua/L 1.1
UGs/L 1.8
u3/L 2.3
va/L 3.6
oe/L 3.7
ua/L 0.60
ua/L 0.80

DILUTION
FACTOR

1.0
1.0
1.0
1.9
1.0
1.0
1.0
1.0
1.0
1.0
1.¢
1.0
1.0
1.0
.0
1.0
1.0
1.0
1.0
1.¢
1.0
1.0
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CLIENT: TNU-HANFORD C99-009

Racra LabNet - Liocnville

INORGANICS DATA SUMMARY REPORT

WORK CRDER: 10985-001-001-999%-00

SAMPLE

sSITE ID

~002

BAT134

ANALYTE

Silver, Total
Aluminum, Total
Arsenic, Total
Barium. Total
Beryllium, Total
Caleium, Total
Cadmium, Total
Cobalt, Total
Chromium, Total
Copper, Total
Iren, Total
Potassium, Total
Magnesium, Total
Manganesa, Total
Sedium, Total
Nickel, Total
Lead, Total
Antimony, Total
Selsnium, Total
Thallium, Total
Vanadium, Total
Zine, Total

01/27/93

RECRA LOT #: 9901L77%

RESULT
ELTT TP
0.80 u
17.8 u
£.4
91.4
0.37
50500
0.40 u
0.60 u
47.8
5.4
2620
5260
11300
43.5
12100
4.5
1.8 u
2.3 u
3.8
3.7 u
12.2
3.1

REPORTING
ONITS LIMIT

e
Ua/L 0.90
og/L 17.8
va/L 3.3
ua/L 0.10
Ue/L 0.10
oG/L £.8
ua/L 0.40
va/L 0.60
ua/L 0.60
UG/L 0.90
ua/L 17.9
ua/L 11.8
ua/L 6.2
Ua/L a.20
va/L 3.3
UG/L 1.1
UG/L 1.8
UG/L 2.3
oG /L 3.6
oa/L 3.7
Ua/L 0.60
ua/L 0.80

DILUTICON

FACTOR

L LY )
1.0
1.¢
i.0
1.9
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.¢
1.9
1.0
1.0
1.0
1.0
1.0
1.0
1.0
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INOROANICS METHOD BLAMK DATA SUMMARY PAQE

CLIENT: TNU-HANFORD C99-009

WORK ORDRR:

SAMPLE

BLANK1

SITE ID

Recra LabNet

10985-001-001-9995-00

ANALYTE

99L0020-MB1

=mmw EEEEEERSEREErE

Silver, Total
Aluminum, Total
Arpenic, Total
Barium, Total
Beryllium, Total
Caleium, Total
Cadmjum, Total
Cobalt, Total
Chromium, Total
Copper, Total
Iren, Total
Potaasium, Total
Magneaium, Total
Nanganess, Total
Sodium, Total
Nickel, Total
Lead, Total
Antimony, Total
Selenium, Total
Thallium, Total
Vanadium, Total

Zine, Total

tionville

01/27/99

RECRA LOT #: 9901L779

RESDLT
wmmwmn
0.%0 u
17.8 u
3.3 1
0.75%
0.28
104
.40 u
0.60 u
2.60 u
3.8
17.39 u
86.3
33.7
0.48
188
1.1 u
1.8 u
2.3 u
3.6 u
3.7 u
0.60 u
4.8

REPORTING
UNITS LIMIT

Oa/L 0.%0
Ua/L 17.8
Ua/L 3.2
va/L 0.10
0G/L 0.10
UG/L 6.8
Ua/L ¢.40
0G/L ‘0.60
ua/L 0.60
Ue/L G.90
UG/L 17.9
UG/L 11.8
U3/L £.2
oa/L 0.20
ua/L 3.3
uGa/L 1.1
0a/L 1.8
U3/L 2.3
uG/L 3.6
0Ga/L 3.7
va/L 0.60
UG/L 0.80

DILUTION

FACTOR

ENEEESES
1.0
}.0
1.0
l.¢
1.9
1.0
1.0
i.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

077



Recra LabNet - Lionville

INORGANICS ACCURACY REPORT

CLIENT: TNU-HANFORD C%9-009
WORK ORDER: 10985-001-001-9999-00

SAMPLE SITE ID ANALYTE
BEBEEW W ER EEEEEFES LYY FT Py T - -m
-002 BOT134 Silver, Total

Silver, Total MSD
Aluminum, Total
Aluminum, Total MSD
Arsanic, Total
Argsnic, Total MsD
Barium, Totml

Barium, Total H3D
Baryllium, Total
Baryllium, Total HSD
Caleium, Total
Caleium, Total MSD
Cadmium, Total
Cadmium, Total MSD
Cobalt, Total

Cobalt, Total MsSD
Chromium, Total
Chromium, Total M5D
Coppar, Total

Copper, Toktal MSD
Iron, Total

Iren, Tokal HSD
Potassium, Total
Potamsium, Total MSD
Magnesium, Total
Magnesium, Total MSD
Mangansss, Total
Manganese, Total MSD
Sodium, Total

Sedium, Totsl HSD
Nickel, Total

Hickal, Total MsSD
Lead, Total

Laad, Total MSD
Antimony, Total
Antimony, Total MSD
Salenium, Total
Selenium, Total MSD
Thallium, Total
Thallium, Total MSD

SPIKED
SAMPLE
Tmumanw
51.1
48.8
2120
2020
2110
2070
21490
2040
53.2
50.9
77200
76400
49.8
4%.2

431
258
248
266
255
4030
3340
ll2oe
31049
37160
ig700
545
617
igQqa
35700
5Qé
487
510
508
518
516
2100
2080
2089
Pl

01/27/99

RECRA LOT #:

INITIAL
RESULT
rurmmn
0.90u
a.94qu
17.8 u
17.8 u
6.4
6.4
1.4
91.4
.37
0.37
SoS500
54500
J.40u
0.40u
0,80u
0.60u
47.8
47.8
5.4
5.4
2620
26290
5260
5260
11300
11300
%3.5
93.5
1z1ie8
12100
4.5
4.5
1.8 u
l.8u
2.3 u
2.3 u
3.8
3.8

1.7

3.7 u

SPIKED

9901LT79

ANOUNT %RECOV

smama=
50.0
50.9
2000
2000
2000
2000
2000
2000
50¢.0
50.0
25000
25000
50.0
50.0
500
500
200
200
250
250
1000
ioeo
25000
25000
25000
5000
sed
500
25000
25009
500
500
500
5Qq
500
500
2000
2000
000
2000

samsmnx
102.2
97.8
106.0
101.2
105.0
103.3
102.2
27.5
105.7
1i03.1
106.8
103.4
99.6
98.4
102.8
9B8.2
105,90
100.4
104.2
99.7
141.1
131.8
123.8
102.8
1903,3
1p01.8
110.3
104.7
95.8
94 .4
ioo.4
96.5
102.0
14¢.9
103.7
103.3
1i04.7
104.5
104.1
103.2

DILOTION

FACTOR (SFPK)

EEmraum
1.0
1.0
3.0
l.¢0
1.0
1.0
1.q
1.0
1.0
1.0
1.0
1.0

1.4
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.4q
1.8
1.0
1.9
1.0
1.0
1.0
1.0
1.0
1.0
1.9
1.0
1.4
1.0
1.9
1.0
1.0
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Recra LabNet - Lionville

INORGANICS ACCURACY REPORT (1/27/8%9

CLIENT: TNT-HAMFORD C9%-449 RECRA LOT #: 2301L779
WORK ORDER: 10985-001-001-9399-00
SPIKED INITIAL  SPIKED DILUTION
SAMPLE SITE Ip AMALYTE SAMPLE RESULT AMOUNT XZRECOV FACTOR{SPK)
EEuEEEEw ERERAANEENEE RN A e LELTEETEEETI LR ES T Y] EL Tt 4 1) TEaEEEER Smgmam EmEBEEwE EFEmEEESRE
-002 BOT134 Vanadium, Total 549 12.2 500 107.4 1.0
Vanadium, Total MSD 528 12,2 500 102.5 1.9
Zine, Total 516 9.1 s4Qa 101.3 1.9

Zine, Total MSD 495 3.1 500 37.2 1.0



CLIENT: TNU-HANFORD C9%-009
WORK ORDER: 10985-001-001-9999-0¢

SAMPLE
LE L L L] ]

-002

SITE ID
rEEsEsEsEEsEtERE SRS

BOT134

Recra

ANALYTE

LabNaet

Silver, Total
Aluminum, Total
Arsanic, Total
Barium, Total
Beryllium, Total
Calcium, Total
Cadmiug, Total
Cobalt, Total
Chzromium, Total
Copper. Total
Iren, Total
Potasaium, Total
Magnesium, Total
Manganess, Total
Sodium, Total
Nickel. Total
Laad, Total
Antimony, Total
Selenium, Total
Thallium, Total
Vanadium, Total

Zine, Total

- Licnville

SPIKE#]1 SPIKEH#2

INORGANICS DUPLICATE SPIKE REPORT 01/27/99

RECRA LOT ¥:

SRECOV S%RECOV IDIFF

LLET T
102.2
106.0
105.0
102.2
105.7
106.8

99.86
102.8
105.0
104.2
141.1
103.8
1013.3
110.3
95.8
100.4
i02.0
143.7
104.7
104.1
107 .4
101.3

97.86
141.2
143.3

97.5
101.1
103 .4

58.4

98,2
100.4

99.7
131.8
192.8
101.6
104.7

94 .4

96.5
100.9
103.3
104.5
103.2
102.5

97.2

4.6
4.7
1.6
4.7
4.5
1.3
1.2
4.6
4.5
4.4
6.8
1.0
1.7
5.2
1.4
4.0
1.1
0.37
0.21
¢.30
4.7
4.2

9901L779

10



Racra Lab¥et - Lionville

INORGANICS PRECISICON REPORT 01/2

“LIENT: THU-HANFCRD C33-009
HORK ORDER: 10385-001i-001-9999-00

SAMPLE SITE ID ANALYTR

cwA - PET - - o o e B

-QU2REBP BOT14 Silver, Total
Aluminum, Totxl
Armsnie, Total
Bariuym, ZTotal
Beryllium, Total
Caleium, Total
Cadmium, Total
Cobalet, Total
Chromium, Total
Copper, Total
Iron, Tetal
Fotamsium, Total
Magnesium, Total
Hanganese, Total
Sodium, Total
Hickal, Total
Lead, Total
Antimony, Total
Sslanium, Total
Thallium, Total
Vanadium, Total
Zine, Total

INITIAL
RESTLT
AnanwmE
0.90u
i17.8
6.4
9.4
0.37
50500
0.40u
a.60m
47.8
5.4
2620
5160
11309
93.%5
12100
4.5
1.8 u
2.3 u
3.8
3.7 u
12.2
9.1

7799

RECRA LOT #:

9901L779

REPLICATR RPD

EE LR L)

0.90u

17.48
5.8
92.3
Q.27
51300
0.4¢
.60
47.8
T.6
2830
5440
114900
34.31
12400
3.2
1.8
2.3
4.0
3.7
12.3
2.1

u

411

g

[*4

u

PR LT ]

N
NC
9.8
g.98
31.2
1.5
N
NC
9.21
23.8
7.8
2.3
1.2
.64
2.4
33.8
ReC
RN
5.1
NC
0.82
o.oe

DILUTION

FACTOR (REP)

AN
1.0
1.9
.0
1.¢
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
1.0
1.0
FL.0
1.0
1.0

i1



Recrx LabNat - Lionville

INORGANICS LABORATORY CONTROL STANDARDS REFORT (01/27/9%

CLIENT: TNU~HANFORD C99-009 RECRA. LOT #: 93901L779
WORK QRDER: 10385-001-001-3999-00
SPIKED SPIKED

SAMPLR SITE ID ANALYTE SAMPLE AKOUNT  UNITS  IRECOV
ENSuEEa A e SAArE ARSI SRR AR AN EHEERA EEPEER EAWERS mAFERES
LTS ILOO20-LCY Silver, LTS 494 500 SO/L 8.7
Aluminum, LCS 4990 5000 o6/L 95,9
Arsenic, LCS 9970 10000 UG/L 99.7
Barium, LCS 4870 5000 va/L 97.4
Beryllium, LCS 247 250 0a/L 96.9
Calecium, LCS 24700 25000 oa/L 38.9
Cadmium, LCS 242 250 Ja/L 37.0
Cobalt, LZ5 2450 2500 ua/L 7.9
Chromium, LOS 494 500 UG/ L 98.7
Copper, LCS 12449 125¢ vasL 99.§
Iron, LCS 4838 5000 ua/L 7.7
Potasmium, LC3 25300 25000 Ua/L 101.1
Magneaium, LOS 24900 250600 "a/L 99.5
Manganesde, LCS 780 780 ua/L 104.0
Sodium, LCS 24200 25000 oG/L 6.7
Niekel, LCS 1910 2000 0a/L 85.%
Lead, LCS 249¢ 2500 ua/L 9%.5
Aptimeny, LCS 3020 3000 ua/L 100.6
Selenium, LCS 10100 10000 oa/L 101.3
Thallium, LGS 19100 10000 o8/L 100.7
Vanadium, LCS 2540 2500 ua/L 101.%

Zine, LOS 2748 19400 ga/L 87.8



Recra LabNet -

Lionville Laboratory

INORGANIC ANALYTICAL DATA PACKAGE FOR

TNU-HANFORD C99-00%

DATE RECEIVED: 01/04/99 RFW LOT # :9901L779
CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS
BOT133

SILVER, TOTAL 001 W 99L0020 12/30/98 01/15/99 01/18/99
ALUMINUM, TOTAL 001 W  99L0020 12/30/98 01/15/9% 01/18/5%9
ARSENIC, TOTAL 0ol W 99L0020 12/30/98 0L/15/99 01/18/99
BARIUM, TOTAL 001 W 99L0020 12/30/98 01/15/99 01/18/99
BERYLLIUM, TOTAL 001 W 99L0020 12/30/98 01/15/%99 01/18/3%9
CALCIUM, TOTAL 001l W 99L0O020 12/30/98 01/15/99 01/18/99
CADMIUM, TOTAL 001 W 99L0020 12/30/9%8 01/15/99 01/18/99
COBALT, TOTAL 001 W  99L0020 12/30/98 01/15/99% 01/18/99
CHROMIUM, TOTAL ool W  99L0020 12/30/98 01/15/%% 01/18/99
COPPER, TOTAL 001 W 99L0020 12/30/98 61/15/99 01/18/99
IRON, TOTAL 001 W  99L0020 12/30/98 01/15/99 01/18/99
POTASSIUM, TOTAL 001 W 99L0020 12/30/98 01/15/99 01/18/99
MAGNESIUM, TOTAL 001 W 99L0020 12/30/98 01/15/99 01/18/99
MANGANESE, TOTAL 001 W 89L0020 12/30/98 01/15/9% 01/18/99
SODIUM, TOTAL 001 W 99L0020 12/30/98 01/15/9% 01/18/9%
NICKEL, TOTAL 00l W 99L0020 12/30/98 01/15/99% 01/18/99
LEAD, TOTAL o1 W 99L0020 12/30/98 01/15/99 01/18/39%
ANTIMONY, TOTAL 001 W 95L0020 12/30/98 01/15/99 01/18/99
SELENIUM, TOTAL 001 W 99L0020 12/30/98 01/15/99 01/18/99
THALLIUM, TOTAL 001 W 99L0O020 12/30/%8 01/15/99 01/18/59
VANADIUM, TOTAL 001 W 99L0020 12/30/98 01/15/9% 01/18/99
ZINC, TOTAL 001 W 99L0020 12/30/98 01/15/9% 01/18/39
BOT134

SILVER, TOTAL 002 W 95L0020 12/30/98 01/15/99 01/18/99
SILVER, TOTAL 002 REP W  99L0020 12/30/98 01/15/99 01/18/9%9
SILVER, TOTAL 002 Ms W 99L0020 12/30/98 01/15/99 01/18/59
SILVER, TOTAL 002 MSD W 99L0020 12/30/98 01/15/99 01/18/%9
ALUMINUM, TOTAL 002 W 99LQD20 12/30/98 01/15/9%9 01/18/3%9
ALUMINUM, TOTAL 002 REP W 99L0020 12/30/98 01/15/99 01/18/99
ALUMINUM, TOTAL 002 MS W 99L0020 12/30/98 01/15/99 01/18/99
ALUMINUM, TOTAL 002 MSD W 99L0020 12/30/98 01/15/99 01/1B/99
ARSENIC, TOTAL 002 W  99L0020 12/30/98 01/15/99 01/18/99
ARSENIC, TOTAL 002 REP W 98%L0020 12/30/98 01/15/99 01/18/99
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Recra LabNet - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNU-HANFORD C29-009

DATE RECEIVED: 01/04/99 RFW LOT # :99011779

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS
ARSENIC, TOTAL 002 Ms W 99%L0020 12/30/58 01/15/99 61/18/99
ARSENIC, TOTAL 002 MSD W 99L0020 12/30/98 01/15/99 01/18/99
BARIUM, TOTAL 002 W 93L00C20 12/30/98 01/15/99 01/18/99
BARIUM, TOTAL 002 REP W 99L0020 12/30/98 01/15/99 01/18/9%
BARIUM, TOTAL 002 MS W 399L0020 12/30/98 01/15/99 01/18/99
BARIUM, TOTAL 002 MSD W 99L0020 12/30/98 01/15/9% 01/18/99
BERYLLIUM, TOTAL 002 W 95L0020 12/30/98 01/15/99 01/18/99
BERYLLIUM, TOTAL 002 REP W 99L0020 12/30/98 01/15/99 01/18/9%
BERYLLIUM, TOTAL 002 MS W 99L0020 12/30/98 01/15/99 01/18/99
BERYLLIUM, TOTAL 002 MSD W S9L0020 12/30/98 01/15/9% 01/18/99
CALCIUM, TOTAL 002 W 99L0020 12/30/98 01/15/99 01/18/99
CALCIUM, TOTAIL 002 REP W 9910020 12/30/98 01/15/99% 01/18/99
CALCIUM, TOTAL 002 MS W 99L0020 12/30/98 01/15/99 01/18/99
CALCIUM, TOTAL 002 MSD W 99L0020 12/30/98 01/15/99 01/18/59
CADMIUM, TOTAL 002 W 99L0020 12/30/98 01/15/99 01/18/99
CADMIUM, TOTAL 002 REP W 99L0020 12/30/98 01/15/99 01/18/99
CADMIUM, TOTAL 002 MS W 99L0020 12/30/98 01/15/99 01/18/99
CADMIUM, TOTAL 002 MSD W 99L0020 12/30/98 01/15/99 01/18/99
COBALT, TOTAL 002 W 99L0020 12/30/98 01/15/99 01/18/9%
COBALT, TOTAL 002 REP W 99L0020 12/30/98 01/15/99 61/18/99
COBALT, TOTAL 002 Ms W 99L0020 12/30/98 01/15/99 01/18/99
COBALT, TOTAL 002 MSD W 99L0020 12/30/98 01/15/99 01/18/99
CHROMIUM, TOTAL 002 W 99L0020 12/30/98 01/15/99 01/18/%9
CHROMIUM, TOTAL 002 REP W 99%L0020 12/30/98 01/15/99 01/18/99
CHROMIUM, TOTAL 002 MS W 99L0020 12/30/98 01/15/99 01/18/99
CHROMIUM, TOTAL 002 MsD W 93L0020 12/30/98 01/15/99 01/18/9%
COPPER, TOTAL 002 W 99L0020 12/30/98 01/15/99 01/18/99
COPPER, TOTAL 002 REP W 39L0020 12/30/98 01/15/99 01/18/99
COPPER, TOTAL 002 MS W 98L0020 12/30/98 01/15/99 01/18/99
COPPER, TOTAL 002 MSD W 99%L0020 12/30/98 01/15/99 01/18/9%
IRON, TOTAL 002 W S9L0020 12/30/98 01/15/99 01/18/99
IRON, TOTAL 002 REP W 99L0020 12/30/98 01/15/99 01/18/99
IRON, TOTAL 002 MsS W 9S5L0020 12/30/98 ¢1/15/59 01/18/9%
IRON, TOTAL 002 M8D W 99L0020 12/30/98 01/15/9% 01/18/9%
POTASSIUM, TOTAL 002 W 99L0020 12/30/98 01/15/99 01/18/99
POTASSIUM, TOTAL 002 REP W 99L0020 12/30/98 01/15/99 01/18/99
POTASSIUM, TOTAL 002 MS W 98L0020 12/30/98 01/15/99 01/18/99
POTASSIUM, TOTAL 002 MsSD W 99L0020 12/30/98 01/15/99 01/18/99
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Recra LabNet - Lionville Laboratery
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNU-HANFORD C99-00%

DATE RECEIVED: 01/04/99 RFW LOT # :%901L779

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS
MAGNESIUM, TOTAL 002 W $9L0020 12/30/98 01/15/99 01/18/99
MAGNESIUM, TOTAL 002 REP W 95L00C20 12/30/98 01/15/99 01/18/99
MAGNESIUM, TOTAL 002 MS W $9L0020 12/30/98 01/15/99 01/18/99
MAGNESIUM, TOTAL 002 MSD W 99L0020 12/30/98 01/15/99 01/18/9%
MANGANESE, TOTAL 002 W 9910020 12/30/98 01/15/99 01/18/99
MANGANESE, TOTAL 002 REP W 99L0020 12/30/98 01/15/%9 01/18/99
MANGANESE, TOTAL 002 MS W 39L0020 12/30/98 01/15/99 01/18/99
MANGANESE, TOTAL 002 MSD W 995L0020 12/30/98 01/15/99 01/18/99
SODIUM, TOTAL 002 W 99L0020 12/30/98 01/15/99 01/18/99
SODIUM, TOTAL 002 REP W 99L0020 12/30/98 01/15/99 01/18/9%
SObIUM, TOTAL 002 MS W 99L0020 12/30/98 01/15/99 01/18/99
SODIUM, TOTAL 002 MSD W 99L0020 12/30/98 01/15/99 01/18/99
NICKEL, TOTAL 002 W 99L0020 12/30/98 01/15/99 01/18/99
NICKEL, TOTAL 002 REP W 99L0020 12/30/98 01/15/%9 01/18/99
NICKEL, TOTAL 002 MS W 99L0020 12/30/98 01/15/99 01/18/%99
NICKEL, TOTAL 002 MSD W 99L0020 12/30/98 01/15/%9 01/18/99
LEAD, TOTAL 002 W 9910020 12/30/98 01/15/99 01/18/99
LEAD, TOTAL 002 REP W 95L0020 12/30/98 01/15/99 01/18/99
LEAD, TOTAL 002 MS W  99L0020 12/30/98 01/15/99 01/18/99
LEAD, TOTAL 002 MSD W 99L0020 12/30/98 01/15/9% 01/18/99
ANTIMONY, TOTAL 002 W 99L0020 12/30/98 01/15/99 01/18/%9
ANTIMONY, TOTAL 002 REP W 99L0020 12/30/98 01/15/99% 01/18/%9
ANTIMONY, TOTAL 002 M3 W 99L0020 12/30/98 01/15/99 01/18/99
ANTIMONY, TOTAL 002 MSD W 99L0020 12/30/98 01/15/99 01/18/99
SELENIUM, TOTAL 002 W 99L0020 12/30/98 01/15/99 01/18/%9
SELENIUM, TOTAL 002 REP W  99L0020 12/30/98 01/15/%9 01/18/99
SELENIUM, TOTAL 002 Ms W 99L0G20 12/30/98 01/15/99 01/18/%99
SELENIUM, TOTAL 002 MSD W 95L0020 12/30/98 01/15/9% 01/18/99%
THALLIUM, TOTAL 002 W  99L0020 12/30/98 01/15/99 01/18/99
THALLIUM, TOTAL 002 REP W  99L0020 12/30/98 01/15/99 01/18/9%9
THALLIUM, TOTAL 002 M3 W 99L0020 12/30/98 01/15/99% 01/18/9%
THALLIUM, TOTAL 002 MsD W 99L0020 12/30/98 01/15/99 01/18/99
VANADIUM, TOTAL 002 W 99L0020 12/30/98 01/15/99 01/18/99
VANADIUM, TOTAL 002 REP W 99L0O020 12/30/98 01/15/99 01/18/99%9
VANADIUM, TOTAL 002 Ms W 99L0020 12/30/98 01/15/99 01/18/99
VANADIUM, TOTAL 002 MSD W 99L0020 12/30/98 01/15/%9 01/18/99
ZINC, TOTAL 002 W 99L0020 12/30/98 01/15/99 01/18/99
ZINC, TOTAL 002 REP W 95L0020 12/30/98 01/15/99 01/18/99
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Recra LabNet - Lionville Laboratery
INORGANIC ANALYTICAL DATA PACKAGE FOR
TNU-HANFORD C99-009

LEAD LABORATORY

DATE RECEIVED: 01/04/99 RFW LOT # :9901L779
CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS
ZINC, TOTAL 002 MS W 99L0020 12/30/98 01/15/99 01/18/9%9
ZINC, TOTAL 002 MSD W  93L0020 12/30/98 01/15/99 01/18/99
LAB QC:
SILVER LABORATORY LCl BS W 99L0O020 N/A 01/15/9% 01/18/99
SILVER, TOTAL MB1 W 99L0020 N/A 01/15/99 01/18/99
ALUMINUM LABORTORY LC1 BS W $9L0020 N/A 01/15/99 01/18/99
ALUMINUM, TOTAL MB1 W 99L0020 N/a 01/15/99 01/18/99
ARSENIC LABORATORY LCl1 BS W 99%L0020 N/A 01/15/399 01/18/99
ARSENIC, TOTAL MB1 W 55L0020 N/Aa 01/15/99 01/18/99
BARIUM LABORATORY LC1 BS W 99L0020 N/A 01/15/99 01/18/99
BARIUM, TOTAL MB1 W 99L0020 N/A 01/15/99 01/18/99
BERYLLIUM LABORATORY LC1 ES W 98L0020 N/A 01/15/9%9 01/18/99
BERYLLIUM, TOTAL MB1 W 99L0020 N/A 01/15/99 01/18/99
CALCIUM LABORATORY LC1 BS W 99L0020 N/A 01/15/99 01/18/99
CALCIUM, TOTAL MB1 W 99L0020 N/A 01/15/99 01/18/99
CADMIUM LABORATORY LCl1 BS W  99L0020 N/A 01/15/99 01/18/9%
CADMIUM, TOTAL MB1 W 99L0020 N/A 01/15/%9 01/18/9%
COBALT LABORATORY LCl1 BS W 99L0020 N/A 01/15/%9 01/18/99
COBALT, TOTAL MB1 W 99L0020 N/A 01/15/99 01/18/99
CHROMIUM LABORATORY LCl BS W 99L00Z20 N/A 01/15/99 01/18/99
CHROMIUM, TOTAL MB1 W 98L0020 N/A 01/15/99 01/18/9%
COPPER LABORATORY LC1 BS W 99L0020 N/A 01/15/99 01/18/99
COPPER, TOTAL MB1 W 99L0020 N/A " 01/15/99 01/18/99
IRON LABORATORY LC1 BS W 9%L0020 N/A 01/15/99 01/18/99
IRON, TOTAL MB1 W  99L0020 N/A 0l/15/99 01/18/99
POTASSIUM LABORATORY LCl1l BS W 99L00Z0 N/A 01/15/99 01/18/99
POTASSIUM, TOTAL MB1 W 99L0020 N/A 01/15/99 01/18/99
MAGNESIUM LABORATORY LC1 BS W 9%L0020 N/A 01/15/99 01/18/99
MAGNESIUM, TOTAL MB1 W 39L0020 N/A 01/15/59 01/18/99
MANGANESE LABORATORY LC1 BS W 99L0020 N/A 01/15/99 01/18/99
MANGANESE, TOTAL MB1 W 99L0020 N/A 01/15/9% 01/18/99
SODIUM LABORATORY LCl BS W 99L0020 N/A 01/15/99 01/18/99
SODIUM, TOTAL MB1 W 99L0020 N/A 01/15/99 01/18/9%
NICKEL LABORATORY LC1 BS W 99L0020 N/A 01/15/99 01/18/99
NICKEL, TOTAL MBL W 99L0020 N/A 01/15/99 01/18/99
LC1 BS W 99L0020 N/A 01/15/99 01/18/99
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Recra LabNet - Lionville Laboratory
INCRGANIC ANALYTICAL DATA PACKAGE FOR
TNU-HANFORD C99-009%

DATE RECEIVED: 01/04/99 RFW LOT # :9901L779

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTICN EXTR/PREP ANALYSIS
LEAD, TOTAL MB1 W 9310020 N/A 01/15/99 01/1B/99
ANTIMONY LABORATORY LC1 BS W S9L0020 N/A 01/15/9% 01/18/99
ANTIMONY, TOTAL MB1 W 99L0020 N/A 01/15/99 01/18/99
SELENIUM LABORATORY LC1 BS W 939L0020 N/A 01/15/99 01/18/99
SELENIUM, TOTAL MB1 W 99L0020 N/A 01/15/89 01/18/99
THALLIUM LABORATORY LC1 BS W 99L0020 N/A 01/15/99 01/18/99
THALLIUM, TOTAL MB1 W 99%L0020 N/A 01/15/99 01/18/99"
VANADIUM LABORATORY LCl1 BS W 99L0020 N/A 01/15/99 01/18/99
VANADIUM, TOTAL MB1 W 99L0020 N/A 01/15/989 01/18/99
ZINC LABORATORY LC1 BS W 99L0020 N/A 01/15/5%9 01/18/99
ZINC, TOTAL MB1 W 99L0020 N/A 01/15/98% 01/18/99
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Analytical Report D e

T
Client : TNU-HANFORD (99-009 W.0. # : 10985-001-001-9999-00

RFW# : 990110779 Date Received: 01-04-99
SDG# : H0329

SAF# : C99-009

INORGANIC CASE NARRATIVE

1. This narrative covers the analvses of 1 water sample.

2

The sample was prepared and analvzed in accordance with the method checked on the
artached glossary.

3, Sampie holding times as required by the method and/or contract were met with the
exception of Nitrate and Nitrite which were received past hold.

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.

/; ‘f_’la_“l‘( é el i'-a(,-—qcx
J. Michael Taylor Date

l# Vice President
Philadelphia Analvtical Laboratory

mpal 1-779

the results presented in this report relaie oniv o the anaivical testing and condinons of the sampies at receipt and during storage.  All pages of this reporn are
niegral parts of the anaivucal data. Therefore. this report should only be reproduced 0 1ts enurety of [0 pages.

208 Welsh Pool Roag * Lionviile, PA 19341-1333 « (610)-280-3000 « Fax {610) 280-3041



WET CHEMISTRY METHODS GLOSSARY FOR ANALYSIS OF WATER SAMPLES

Acidity
_ Alkalinity __Bicarbonate _ Carbonate
BOD
Ion Chromatography: /
omld Chloride v'Fluoride
itrite_/ |trate __Phosphate
/ Sulfate Formatc __Acetate _ Oxalate
Chioride

Chlorine Residual

Cyanide Amenable to Chlorination
Cyamide (Total)

Cyanide, Weak Acid Dissociable
coD

Color

Corrostaty (by Coupon)
Chromium VI

Fluoride

Hardness, Calcium

Hardness, Total
Todide
Surfactant

_ Nitrate-Nitnte _ Nitrate __ Nitrite
Ammonia
Total__Kjeldahl Nitrogen
Total _ Organic
Oil and Grease
_pH _pH, Paper

Petroleum Hydrocarbons, Total Recoverable
Phenol

__Ortho Phosphate
Salinity

Settleable Solids
Sulfide
Reactive
Silica
Sulfite
Sulfate
Specific Conductance

__Organic Nitrogen
_ Inorganic Carbon

__Total Phosphate

_ Cyanide __Sulfide

Specific Gravity

_TCLP TCLV

Synthetic Precipitation Leach
Total _Dissolved _ Suspended
Total Organic Halides
Turbidity
Volatile Solids
Other:

__Solids

__Total __Dissolved

%
3000
3252
__330.5 (mod)

3382
3352

__Suspended

RFW 21-21-004/A-08 /95

EPA 600

_ 3051
3101
4081

fyoo

3402
2152
_130.2

4251
3532
_ 3503
_ 3514
4151
4131
__1501
4181
4.1
3652

_160.5
3762

3701
3771
3754
1201

160 .1 __

__450.1
1801
1604

__410.4 (mod)
1102

4202

3761

2.3

Method:

SWE46

9056

9056

9056

9251

__9010A

_9010A _ 9012

70

9065 _

__9030A
__Sec 7.3

9038
050

1311
1312

5020B

__1110 (mod)
__7196A

_9040A _ 9041A

9066

OTHER

__5210B (b)

_ILMO044) (¢)
_#12(a)
_5220C (b)

__4500CN-I (b)

__3500Cr-D (b)

__ASTM D19P202 (1)

_4500-PB _C
__210A (a) __2520B (b)
__213E (a)

002



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 = Matnx Spike Duplicate.

REP = Sample Replicate

LC = Laboratory Control Sampie.
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
l. 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)

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

f. Code of Federal Regulations.

RFW 21-21L-034/D-06/96
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Recra LabNet - Liconville

INORGANICS DATA SUMMARY REPORT 01/21/99

CLIENT: TNU-HANFORD ©9$-009 RECRA LOT #: $901L779
WORK CRDER: 109B5-001-001-9999-00
REPORTING DILUTION

SAMPLE SITE ID ANALYTE RBSULT UNITS  LIMIT PACTOR

= = EEREITEEERNEE CEESEsnEgETR=—=STRAkxz=S5= =SEEEEEEN SZEEER EREgtAEEREDX TEEEETEN

-002 BOT134 Chloxide by IC 18.5 MG/L 1.0 4.0
Fluoride by IC 0.50 u MG/L 0.50 1.0
Nitrite by IC 0.25 u MG/L Q.25 1.0
Nitrate by IC 23 MG/L 1.0 4.0
Sulfate by IC 74.3 MG/L 2.5 10.0
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Recra LabNet - Lionville

INORGANICS METHOD BLANK DATA SUMMARY PAGE 01/21/99%

CLIENT: TNU-HANFORD C3%-009 RBCRA LOT #: 9901L779
WORK ORDER: 10885-001-001-5999-00
REPORTING DILUTION
SAMPLE SITE ID ANALYTE RESULT UNITS  LIMIT FACTCR
mamSEnr CaasEEesEEETAEEEANES ceemsmseseme=seEEc_cme= cemmzmts samhms CemwemEEEE cammman=
BLANK10  9S9LAC003-MBL Chloride by IC 0.25 u MG/L ¢.25 1.0
Fluoride by IC 0.50 u MG/L 0.50 1.0
Nitrite by IC 0.25 u MG/L 0.25 1.0
Nitrate by IC 0.25 u MG/L 0.25 1.0
Sulfate by IC 0.25 U MG/L ' 0.25 1.0
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CLIENT: TNU-HANFORD C3993-009

WORK ORDER:

SAMPLE
SEAmExE

-002

BLANK10

SITE 1D
CEmEEERERTITESEIaEEXER

BOT134

93LACOQ3 -MB1

Recra LabNet

INORGANICS ACCTURACY REPOR

10985-001-001-9939-00

ANALYTE

SRR EBEEETETTS XS TmM

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

- Lionville

T ©01/21/99

SPIKED
SAMPLE
camswns
40.8
44.7
21
46
186
5.0
11.1
5.0
5.2
5.0

RECRA LOT #:

INITIAL
RESULT

18.
-16
.25u

s]
o]
23

74.

0
Q
0.
a
o]

s

3

.25u
-50u

25u

.25u
-25u

$901L779
SPIKED

AMOUNT SRECOV
20.0 i11.2
40.0 111.4
20 107.2
20 116.2
100 111.9
5.0 29.2
10.9 110.8
5.0 100.1
5.0 104.4
5.0 29.5

DILUTION

FACTOR {SPK)

4.

rS

o 0O O 0 9O o 0 30

S = =T Y 9

o
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Recra LabNet - Lionville

INORGANICZ PRICISION REPORT 01/21/9%

CLIBNT: TNU-HANFORD C9%%-009% RECRA LOT #: 9901L779
WORK ORDER: 10%B5-001-001-9%99-00
INITIAL DILUTION
SAMPLE SITB ID ANALYTE RESULT REBPLICATE RPD FACTOR (REP)
ssmmmEE SENEEEITIEEXIESISEEEE CEREEECTIITEIEEsoEEsTES  CooxraEmE S eEssmmw =CmmE=mE .
-002REP BOT134 Chloride by IC 18.5 8.2 1.7 4.0
Fluoride by IZ 0.50u 0.50u NC 1.0
Nitrite by IC $.25u d.25u NC 1.0
Nitrate by IC 22 22 2.1 4.0
Sulfate bv IC 74.3 74.86 0.40 10.0
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Recra LabNet

- Lionville Laboratory

INORGANIC ANALYTICAL DATA PACKAGE FOR
TNU-HANFORD CS9-009
DATE RECEIVED: 01/04/99 RFW LOT # :9901L77%
CLIENT ID /ANALYSIS RFW # MTX ©PREP # COLLECTION EXTR/PREP ANALYSIS
BOT134
CHLORIDE BY IC 002 W 99LACO03 12/30/38 Q1/08/99 01/08/99
CHLORIDE BY IC 002 REP W 99LACO0D3 :12/30/98 01/08/99 01/08/99
CHLCRIDE BY IC 002 MS W 99LAC003 12/30/98 01/08/99 01/08/99
FLUORIDE BY IC 002 W 99LAC003 12/30/98 01/08/99 01/08/99
FLUORIDE BY IC £02 REP W 99LAC003 12/30/98 01/08/99 01/08/99
FLUCRIDE EY IC 002 MS W $9LACO03 12/30/98 01/08/99 61/08/99
NITRITE RBY IC 002 W 99LACDO03 .2/30/9%8 01/068/99 01/08/99
NITRITE BY IC 002 REB W 99LAC003 12/30/98 01/08/99 01/08/99
NITRITE BY IC 002 MS W 99LAC003 12/30/98 21/08/99 01/08/99
NITRATE BY IC 002 W 99LACO03 12/30/98 01/08/99 01/08/99
NITRATE BY IC 002 REP W 99LACO03 12/30/98 01/08/99 01/08/9%
NITRATE BY IC 002 MS W  99LAC003 12/30/98 01/08/99 01/08/99
SULFATE BY IC 002 W 99LACO03 12/30/98 01/08/99 01/08/99
SULFATE BY IC 002 REP W 99LACO03 12/30/98 01/08/92 01/08/99
SULFATE BY IC 002 MS W 39LAC003 12/30/98 01/08/99 01/08/99
LAB QC.:

CELCRIDE BY IC MB1 W 99LACCO03 N/Aa 01/08/99 01/08/99
CHLORIDE BY IC MB1 BS W  99LACOD3 N/A 01/08/99 01/08/99
FLUCRIDE BY IC MB1 W 99LAC003 N/A 01/08/99 01/08/99
FLUORIDE BY IC MB1 BS W 99LACCO3 N/A 01/08/99 01/08/99
NITRITE BY IC MB1 W 99LACO03 N/A 01/08/99 01/08/99
NITRITE BY IC MB1 BS W $3LAC003 N/A 01/08/99 01/08/99
NITRATE BY IC MB1 W 99LACGCO3 N/A 01/08/399 01/08B/99
NITRATE BY IC MB1 BS W  99LACO003 N/A g1/08/99 01/08/99
SULFATE BY IC MB1 W  3S9LAC003 N/A 01/08/99 01/08/99
SULFATE BY IC MB1 BS W  S9LACO03 N/A 01/08/99 C1/08/99
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C.0.C. 4
PNNL CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST C99-009- 10!
Page 1 of |
0 B NREW:NGTON (RFS) : T | e Yosaz MSIN FAX =
F&Fmr;?m F"ﬁi‘#}?ﬂ‘sﬁm IPun:Inn Order/Charge Code o
lect Tlll-e ) ‘ SR 1908 Il,nnbook No.t LA o7 //(f Ilu Chest No. Temo. o G
hipped To (Lab) |Mel.hod of Shipment | Imu of Ladlng/Alr Blil No.
tocol ata mund Em'u Property No.
v [ SAMITE HAZARDSREMARKS Sl;wm mUACPg:sswo-m 1'6" SLTSTh?me (372-1704) & :;Ol‘)duul\ccmigv?gm?m vald Nl
Sample No. Lah ID ’ Dete Tine No/Type Container Sample Analysis Prescrvative
I BoT133 (F) w 23094 logwo 1x500-mL G/P ICP Matals - 8010A (TAL) HNOJ to pH <2
A BOT134 w 1x500-mL QP ICP Molals - BO10A (TAL) ./ HNO3 1o pH <2
WA BOT1M4 w 1x500-ml P IC Anions - 200.0 {Chioride, Fluoride, Nhrate, Nitrits, Suiata} ./ Coot 4C
v BOTI:?; w 20-ml. P Activity Scan None
v | BOT134 w 2x1000-mL G/P Groas Alpha HNO3J 10 pH <2
BOT134 w 2x1000-mL QP Gross Bela HNO3 lo pH <2
U/ BOT134 w \ 1250-mL P Trithun - H3 None

0

/A -3 - 085 by

Tinsue
Wire
Liguid

Sorld T
Sludre wi
Water [

WQAAAAL 7 Dale/Time Recelved By - Print Sign Dt/ Time Malria *
D.A.B ! N (RF D Q a Iﬂﬁ J/j/ﬂ {Z 5/}%/- -/[ %/ - JC 30 F //)2) s Sont DS 1 rum Solid

ny/%///f/‘ Date/Time Date/Thine Sk Sedvinent 0. Drum | joui

/ Dete/Time Due/Time o Cnl : :/e.ae.lmirm
A Aar - Hher
L3-8  [er ar— T Rés oo 123) PR _J/5ie
Dete/Time i Deto/Time ‘ { s
'ﬁ—"t“’ TR Eovors 12-308% 17wy (AT - s [T Nedey
FINAL SAMPLE | Disposal Method (e.g.. [leturn 10 customer, per lab procedure, uscd in p Disposcd By Dawe/Trme
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Thermo Nutech Bechtel Hanford Inc.
W.O. No. N8-12-125-7079 SDG H0329

Case Narrative

1.0 GENERAL
Bechtel Hanford Inc. Sample Delivery Group H0329 is comprised of a single liquid (water} sample
designated under SAF No. C99-009 with a Project Designation of: 100-HR-3-lAM (2} GW
Sampling. November 1998,

The sample was received as stated on the Chain-of-Custody document.
2.0 ANALYSIS NOTES

21 Gross Alpha/Gross Beta Analyses
The relative percent difference in the results of the duplicate and the criginal analysis was
87%, greater than the 3o limit of 48%. Positive gross beta activity was detected in the
sample and the duplicate. The QC blank sample also indicated some contamination from
the samples’ activity.

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



TMA/RICHMOND

SAMFLE DELIVERY GRCUP H032%
sSDG 7078 Client Hanford

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

Case no SDG-H0329

LAB CHAIN OF
CLIENT SAMPLE 1D LOCATION MATRIX LEVEL SAMPLE ID SAF NO CUSTODY CQLLECTED
BOT134 HANFORD SITE WATER Ng812125-01 (C99-009 (9%-009%-109 12/30/58 09:10
Method Blank WATER N§12125-03 (99-009
Lab Control Sample WATER N812125-02 (C99-009
Duplicate (N812125-01) HANFORD SITE WATER Ng12125-04 (99-008% 12/30/98 09:10
Labk 1d TMANC |
Protrocol Hanfora |
SAMPLE SUMMARY Version Ver 1.0 l
Page 1 . Form DVD-C8
SUMMARY DATA SECTION ; Version 3,06 :
Page 3 Heport date D2/02/9%




SDG 7079

Contact L.A. Johnson

TMA /RICHMOND

SAMPLE DELIVERY GROUP HD32%

QC SUMMARY

Client Hanford

Contracc TRB-SBB-207925

Case no SDG-HD329

CHAIN OF % SAMPLE BASIS DAYS SINCE LAB DEPARTMENT
QC BATCH CUSTODY CLIENT SAMPLE ID MATRIX SOLIDS AMOUNT AMOUNT RECEIVED COLL SAMPLE ID SAMPLE ID
7079 C99-009-209 BOT134 WATER 12/31/98 1 NBl2125-01 TO79-00%
Method Blank WATER N812125-03 7073-0063
Lab Contrel Sample WATER NB12125-02 7079-002
Duplicate (NB12125-01} WATER 12/31/98 1 N812125-04 7079-104
Lap id IMANC l
. Protocol Hanford I
QC SUMMARY Version Ver 1. 0
Page 1 Form DVD-gS ‘
SUMMARY DATA SECTION Version 2. U046

Page 4

Report date

02/02/99




SDG 7073

Contact L.A. Johnscn

TMA /RICHMOND

SAMPLE DELIVERY GROUP HD329%

PREP BATCH SUMMARY

PREPARATION ERROR

Client Hanzord

Contract TRB-SBB-207925

Case no SDG-HD329

PLANCHETS ANALYZED

QUALT -

TEST MATRIX METHCD BATCH 2¢ ¥ CLIENT MORE LCS DUP/ORIG MS/ORIG FIERS
Gas Proportional Counting

80OA WATER Gross Alpha in Water 2857-131 20.0 1 1 1/1

0B WATER Gross Beta in Hater 2857-131 15.0 1 1 1/1

Liquid Scintillation Counting

H WATER Tritium in Water 2857-3131 10.0 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 game preparation barch as some Client, Duplicate or Splke sampls.

PREP BATCH SUMMARY
Page 1
SUMMARY DATA SECTION
Page 5

Lab id
Protccol
Versicn
Torm
Yersion

Reporr date

TMANC

Hanford
Ver 1.6
DVD-PBS
2.06

02/02/99




sDG 7079

Contact L.A. Johnson

CLIENT SAMPLE ID

LAB SAMPLE ID

TMA/RICHMOND

SAMPLE DELIVERY GRQUP H329

WORK SUMMARY

{lienc Hanford

Contract TRB-SBB-207925

Case nc SDG-HO329

LOCATION MATRIX COLLECTED SUF-
CUSTODY SAF No RECEIVED PLANCHET TEST FIX ANALYZED REVIEWED BY METHOD
BOT134 N812125-01 7079-001 BOA/BO 91/18/9% ©01/21/9% DER Gross Rlpha in Water
HANFORD SITE WATER 12/30/98 T079-001 80B/80 51/18/99 01/21/99 DER Greoss Beta in Water
C99-009-109 C99-009 12/31/58 7079-001 H 01/16/59% 01/21/99 DER Tritium in Water
Method Blank N812125-03 T0T9-003 80A/80 01/18/%9 01/21/%% DER Gross Alpha in Watexr
WATER 7075-003 80B/80 01/18/99 01/21/9% DER Gross Beta in Water
C35-009 707%-003 H 01/16/9% 01/21/99% DER Tritium in Water
Lab Control Sample N812125-02 T079-1302 80A/80 01/18/99 01/21/99 DER Gross Alpha in Water
WATER 7079-002 E0B/BO 21/18/99 01/21/99 DER Gross Beta in Water
€99-009 7079-002 H J1L/16/99 01/21/99% DER Tritium in Water
Duplicate (N812125-01) N812125-04 7079-004 40A/8C 01/18/99% 01/21/99 DER Gross Alpha in Water
HANFORD SITE WATER 12/30/98 T079-004 80B/80 01/18/5% 01/21/99 DER Grogs Beta in Water
£399-009 12/31/98 7079-004 H 01/16/3% ©€1/21/99 DER Tritium in Water
COUNTS OF TESTS BY SAMPLE TYPE
TEST SAF No METHOD REFERENCE CLIENT MORE RE BLANK LCS DUP SPIKE TOTAL
80A/80 C99-00¢9 Gross Alpha in Water EPAS00.D 1 1 1 4
BOB/80 £99-009 Gross Beta in Water EPAS00.0 1 1 1 4
H C99-009 Tritium in Water EPR906.0 1 1 1 4
TOTALS 3 2 3 12

WORK SUMMARY
page 1
SUMMARY DATA SECTION

Page 6

Lab 14 TMBENC
Protocol Hanford
Version Ver 1.3
Form DVD-CWS
Version 3.06

Report date g2/02/99




TMA/RICHMOND

SAMPLE DELIVERY GROUP H(0329

N812125~03 Method Blank
METHOD BLANK
SDG 7079 Client/Case no Hanford SDG-HQ329
Contact L.A, Johnson Case no TRB-SBB-207925
Lab sample id N812125-03 Client sample id Method Blank
Dept sample 1id 7079-003 Material/Matrix WATER
SAF No (C29-009
RESULT 20 ERR MDA RDL QUALT -
ANATYTE CAS NO pCi/L (COUNT) pCi/L pPCi/L FIERS TEST
Gross Alpha 12587-46-1 0.230 0.77 1.4 3.0 U 80A
GCross Beta 12587-47-2 2.50 1.4 2.1 4.0 g 80B
Tritium 10028-17-8 81.0 140 230 400 U H
100-HR3-IAM (2)GW SAMPLING NOV. 1998
QC-BLANK 29966
Lab id TMANC
Protoccl Hanford
METHOD BLANKS Version Ver 1.0
Page 1 Form DVD-DS
SUMMARY DATA SECTICN Version 3.06
Page 7 Report date 02/02/9%




TMA/RICHMOND

SAMPLE DELIVERY GROUP H0329

Lak Control Sample

Nal12125-02
LAB CONTROL SAMPLE
SDG 7079 Client/Case no Hanford SDG-HO329
Contact L.A. Johason Case no TRB-SBB-207220
Laph sample id N812135-02 ¢lient sample id Lab Control Sample
Dept sample id 7073-002 Material/Matrix WATER
SAF Neo C89-0085
RESULT 20 ERR MDA RDL QUALI - ADDED 20 ERR REC 37 LMTS PROTOCOL
ANALYTE pCi/L (COUNT) pCi/L pCi/L FIERS TEST pCi/L pCi/L % {(TOTAL} LIMITS
Gross Alpha 56.0 4.8 1.1 3.0 80A 87.0 2.7 44 72-128 BO-120
Gross Beta 77.0 3.7 2.3 4.0 B 30R 16.7 3.1 ~ao 76-124 80-~120
Tritium 12000 340 230 400 H 11100 440 108 82-118 B80-120
100-HR3-IAM(2) GW SAMPLING NOV. 1998
QC-LCS 299635
r.ab id TMANC
Protocol Hanford
LAB CONTROL SAMPLES Yergion vVer 1.0
rage 1 Form DVD-LIS
SUMMARY DATA SECTICN Yersion 1,06
feport date 92/02/99

rage 8




TMA /RICHMOND

SAMPLE DELIVERY GROUP HO0329

NB12125-04 B0OT134
DUPLICATE
SDG 7079 Client/Case no Hanford SDG-He329
Contact L.A. Johnson Case no TRB-S5BB-207925
DUPLICATE ORIGINAL
Lab sample id N812125-04 Lab sample id N§12125-07 Client sample id BOT134
Dept sample id 7079-004 Dept zample id 707%8-001 Location/Matrix HANFORD SITE WATER
Received 12/31/98 Collected 32/30/98 08:10
Custody/SAF No C99-009-103 c99-009
DUPLICATE 20 ERR MDA RDL QUALI - ORIGINAL 20 ERR MDA QUALY- RPD 3r PROT
ANALYTE pCi/L  (COUNT) pCi/L pCi/L FIERS  TEST pCi/L  (COUNT) pCi/L FIERS %  TOT LIMIT
Gross Alpha 0.760 0.88 1.2 3.0 |9} 80A 4.560 .82 1.3 -
Gross Beta 18.0 2.2 2.5 4.0 80B 7.10 1.7 2.3 87 48
Tritium 4100 230 230 400 H 4300 230 230 5 24
100-HR3-TAMI{21GW SAMPLING NOV. 1998
QC-DUPH#1 29967
.ab id TMANC
Protocol Hanford
DUPLICATES Version Ver 1.0
Page 1 Form DVD-DUP
SUMMARY DATA SECTION Version 3.06
Fage § Report date 02/02/9° !




TMA/RICHMOND

SAMPLE DELIVERY GROUP H0329

N812125-01 BOT134
DATA SHEET
SDG 7073 client/Case no Hanford SDG-HO329
Contact L.A. Johknson Case no TRB-SBB-207825
Lab sample id N812125-01 Client sample id BOT134
D_pt sample id 7079-001 Location/Matrix HANFORD SITE WATER
Received 12/31/98 Collected 12/30/98 09:10
Custody/SAF No (€95%-009-109 €389-008%
RESULT 2g ERR MDA RDL QUALT -
BANALYTE CAS NO pCi/L (COUNT} pCi/L pCi/L FIERS TEST
Gross Alpha 12587-46-1 0.560 0.82 1.3 3.0 8) 80A
Gross Beta 12587-47-2 7.10 1.7 2.3 4.0 B 80B
Tritium 15028-17-8 4300 230 230 400 H
100-HR3-TAM(2}GW SAMPLING NOV. 18§98
Lab id TMANC
Protocol Hanford
DATA SHEETS Version Ver 1.0
Page 1 Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 10C Report date 02/02/99




TMA/RICHMOND

SAMPLE DELIVERY GROUP H0329
Test B0A Matrix WATER Client Hanford
SDG 7079 METHOD SUMMARY Contract TRB-SBB-207925 ‘
Contact L.A. Johnson GROSS ALPHA TN WATER Case no $DG-H0329

GAS PROPORTICNAL COUNTING

RESULTS

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

Preparation batch 2857-131

BOT134 N812125-01 80 7079-001 U
BLK {QC ID=29966) N812125-03 80 7079-003 U
LCS {QU ID=23965) N§12125-02 £0 7079-002 ok
Duplicate (N812125-01}) N812125-04 80 7079-004 - U
Nominal values and limits from method RDLs (pCi/L) 3.0

100-HR3-IAM{2)GW SAMPLING NCV. 1558

METHOD PERFORMANCE

LAB RAW SUF- MDA ALIG PREP DILU- RESID EFF COUNT FWHM DRIFT DAYS ANAT.~
CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/L L FAC TION mg % min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 2857-131 20 prep errur 20.0 % Reference Lab Notebook #2857 pg. 131
BOT134 NB12125-01 80 1.3 0.300 63 100 19 01/14/9% 01/18 GRB-113}
BLK (QC ID=29566) N812125-03 80 1.4 0.300 42 106 01/14/%9 01/18 GRB-115
LCS (QC ID=29965) N812125-02 80 1.1 0.300 42 100 01/14/99 01L/18 GRB-114
Duplicate (NB12125-01) N8§12125-04 80 1.2 0.300 62 140 19 01/14/99% 01/18 GRB-11:=

(QC ID=29967)
Nominal values and limits from method 3.0 0.300 5-150 100 180
PRCCEDURES REFERENCE EFA90G.0 AVERAGES & 2 SD MDA 1.2 + 0.26
EP-120 Cross Alpha and Gross Beta in Environmental Water, FOR 4 SAMPLES RESIDUE 52 K 24
rev 2

lab id TMANC

Protocol Hanford

METHOD SUMMARIES Yersion Ver 1

a
Page 1 Form DRVD-CMS
SUMMARY DATA SECTION Jersion 3i.C6

Tage 11 Report date {2/42799




TMA /RICHMOND

SAMPLE DELIVERY GROUP H(329
Test 80B  Matrix WATER Client Hanford !
SDG 7079 METHOD SUMMARY Contract TRB-SBB-207925 ;
Conract L.A. Johnscn GROSS BETA IN WATER Case no SDG-HO329

GAS PROPORTIONAL COUNTING

RESULTS

LAB RAW SUF-
CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET Gross Beta

Preparation batch 2857-131

BOT134 NBl2125-01 80 7075-001 7.10
BLK {(QC ID=299&86) N§12125-03 80 7079-003 2.50 J
LCS (QC ID=29965) N812125-02 80 T079-002 ok
Duplicate (N812125-01}) N812125-04 80 7079-004 OUT
Nominal values and limits from method RDLs {pCi/L) 4.0

100-HR3-TAM{2)GW SAMPLING NOV. 1998

METHOD PERFORMANCE

LAB RAW SUF- MDA ALIQ PREP DILU- RESID EFF COUNT FWHM DRIFT DAYS ANAL-
CLIENT SARMPLE ID SAMPLE 1D TEST FIX pCifL L FAC TION mg % min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 2857-131 20 prep errcor 15.0 ¥ Reference Lab Notebook #2857 pg. 131
BOT124 N812125-01 80 2.3 0.300 63 100 19 01/14/99 01/18 GRB-113
BLK (QC ID=29966) NB123125-03 80 2.1 0.300 42 100 01/14/99 01/18 GRB-il15
LCS (QC ID=29965) N812125-02 840 2.3 0.300 42 10¢ 01/14/99 01/18 GRBE-114
Duplicate (NB12125-01) N812125-04 80 2.5 2.300 62 100 1% 01/14/99% 01/18 GRB-1156
(QC ID=29967)
Nominal values and limits from method 4.0 0.3o0o 5-150 100 180
PROCEDURES REFERENCE EPAS00.0 AVERAGES t 2 SD MD& 2.3 t J. 33
EP-120 Gross Alpha and Gross Beta in Environmental Water, FCR 4 SAMPLES RESIDUE 52 + 24
rev 2

Lab id TMANC

Protocol Hanford

METHOD SUMMARIES Version Ver 1.:
Page 2 Form DVD-CMS .
SUMMARY DATA SECTION Version 3.0(6

Page 12 Report date 02/02/39




TMA/RICHMOND

SAMPLE DELIVERY GROUP HO329
Test H__ Matrix WATER Client Hanford
SDG 7079 METHOD SUMMARY Contract TRB-SBB-207925
Contact L.A. Johnson TRITIUM IN WATER Case no SDG-HC329

LIQUID SCINTILLATION COUNTING

RESULTS

LAB RAW SUF-
CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET Tritium

Preparation batch 2857-131

BOT134 N812125-01 T079-001 4300
BLK (QC ID=29966) N§12125-02 7079-003 G
LCS (QC ID=29965) N812125-02 T079-002 ok
Duplicate (N812125-01) N812125-04 7079-004 ok
Nominal values and limits from method RDLs (pCi/L} 400

100-HR3-IAM(2)GW SAMPLING NOV. 1998

METHOD PERFORMANCE

LAB RAW SUF- MDA ALI¢ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAT -
CLIENT SAMPLE 1D SAMPLE 1D TEST FIX pCi/L L FAC TION % % min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 2857-131 20 prep error 10.0 ¥ Reference Lab Notebocok #2857 pg. 131
BOT134 N812125-01 230 0.0100 140 17 01/15/99 01/16 LSC-00G4
BLK (QC ID=299&€) N812125-03 2139 G.0100 100 01/15/99 01/16 LSC-004
LCS (QC ID=29965) N812125-02 230 5.0100 100 n1/15/99 J1/16 LSC-004
Duplicate (N812125-01) N812125-04 230 0.01080 1040 17 01/15/99 C&i/l6é L5C-003%
(QC ID=29987]
Nominal values and limits from method 400 0.0100 25 180
PROCEDURES REFERENCE EPAZ06.0 AVERAGES + 2 8D MDA 230 * 9]
EP-210 Tritium in Water by Distillation, rev 0 FOR 4 SAMPLES YIELD +

nab id TMANC

Protccol Hanford

METIOD SUMMARIES Versicn Ver 1.0
Page 3 Sorm DVD-CMS
SUMMARY DATA SECTION Version 3,06

Page 13 Report date (2/02/%¢




TMA/RICHMOND

SAMPLE DELIVERY GROUP H0329

SDG 7079 Client Hanford
Contact L.A. Johnson REPORT GUIDE Contract TRB-SBE-207925
Case no SDG-HO329

SAMPLE SUMMARY

The Sample and QC Summary Reports show all samples, including QC
samples, reported in one Sample Delivery Group (S8DG) .

The Sample Summary Report fully identifies client samples and gives the
corresponding lab sample identification. The QC Summary Report shows at
the sample level how the lab organized the samples into batches and
generated QC samples. The Preparation Batch and Method Summary Reports
show this at the analysis level.

The following notes apply to these reports:
* LAB SAMPLE ID is the lab's primary identification for a sample.

* DEPARTMENT SAMPLE ID is an alternate lab id, for example one
assigned by a radiochemistry department in a lab.

* CLIENT SAMPLE ID is the client's primary identification for a
sample. It includes any sample preparation done by the client
that is necessary to identify the sample.

* QU 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 necesgsarily 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
) Protoccl Hanford
REPORT GUIDES Version Ver 1.0
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TMA/RICHMOND

5DG 70798

SAMPLE DELIVERY GROUP HO0329

Client Hanford

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

Case no SDG-HQ0329

PREPARATION BATCH SUMMARY

comple

Met

teness and consistency cf the SDG.

The following notes apply to this report:

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

hod Summary Reports are printed.

and L8 in it to validate client sample results.

The Freparation Batch Summary Report shows all preparation katches in
one Sample Delivery Group (SDG) with informatien necessary to check the

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

* Each preparation batch should have at least one Method Blank

* The QUALIFIERS shown are all gualifiers other than U, J, B, L

and H that occur on any analysis in the preparation batch. The
Method Summary Report has these qualifiers on a per sample
basis.
These qualifiers should be reviewed as follows:
X Some data has been manually entered or modified.
Transcription errors are possible.
P One or more results are 'preliminary'. The data is not
ready for final reporting.
2 There were two or more results for one analyte on one
planchet imported at cne 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 addregsed in the SDG narrative.
Lab id TMANC
. Protocol Hanford
REPORT GUIDES Version Ver 1.0
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TMA/RICHMOND

SAMPLE DELIVERY GROUP H0329
5DG 7079 Client Hanford
Contact L.A. Johnson REPCRT GUIDE Contract TRB-SBB-207925

Case no SDG-HO329

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 code to distinguish multiple analyses
{recounts, reworks, reanalyses) of a fraction cf the sample.
The suffix indicates which result is being repcrted. An empty
suffix normally identifies the first attempt to analyze the
sample.

* The LAR 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.

* PDpLANCHET is an alternate lab identifier for work done for one
test. It, combined with the TEST and SUFFIX, may be the best
link to raw data.

*  For QC samples, only analyses that directly QC some regular
sample are shown. The Lab Control Sample, Method Blank,
Duplicate, Matrix Spike and Method Summary Reports detail these
relationships.

* The SAS (Special Analytical Services) Number is a client or lab
assigned code that reflects special processing for samples, such
as rapid turn around. Counts of tests done are lists by SAS
number since it is likely to affect prices.

Labk id TMANC
. Protocol Hanford
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TMA/RICHMOND

SAMPLE DELIVERY GROUP H0329
SDG 7079 Client Hanford

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

Cage no SDG-HO329

DATA SHEET

The Data Sheet Report shows all results and primary supporting
informaticn for one client sample or Method Blank. This report
corresponds to both the CLP Inorganics and Organlcs 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 LAE 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 methed.

* ERRORs can be laheled TCTAL or COUNT. TOTAL implies a
preparation (non-counting methed) error has been added, as
square root of sum of sguares, to the counting error denoted by
COUNT. The preparation errors, which may vary by preparation
batch, are shown on the Method Summary Report.

* A RESULT can be 'N.R.' (Not Reported). This means the lab did
this work but chooses not to report it now, possibly because it
was reported at another time.

* When reporting a Method Blank, a RESULT can be 'N.A.' (Not
kpplicable). 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 Vergion Ver 1.0

Page 4 Form DVD-RG
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TMA/RICHMOND

SAMPLE DELIVERY GROUP H0329
SDG 7079 Client Hanford
Contact L.A. Johnson GUIDE, cont. Contract TRB-SBE-207925

Case no SDG-HQ328

DATA SHEET

If the MDA is blank, -he ERRCR is used as the limit.

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

ne U qualifier is assigned.

B A Method Blank associated with this sample had a result without
a U flag and, after correcting for possibly different aliquots,
that result is greater than or equal to the MDA for this sample.

Normally, B is not assigned if U is. When method blank
subtraction is shown cn this report, B flags are assigned based
on the unsubtracted -ralues while U's are assigned based on the
subtracted ones. Both flags can be assigned in this case.

For each sample resuls, all Method Blank results in the same
preparation batch are compared. The Method Summary Report
documents this and cther QC relationships.

L Some Lab Control Sample that QC's this sample had a low
recovery. The lab c¢zn disable assignment of this qualifier.

H Similar to 'L' except the recovery was high.
P The RESULT is 'preliminary'.

X Some data necessary - compute the RESULT, ERROR or MDA was
manually entered or modified.

2 There were two or mors results available for this analyte. The
reported result may not be the same as in the raw data.

Other qualifiers are iab defined. Definitions should be in the
SDG narrative.

The following values are underlined to indicate possible problems:

* An MDA is underlined :f it is bigger than its RDL.

Lab 1d TMANC
. Protcoccl Hanford
REPORT GUIDES Version Ver 1.0
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TMA/RICHMOND

SAMPLE DELIVERY GROUP H0329

SDG 7078 Client Hanford
Contact L.A. Johnson GUIDE, cont. Contract TRB-SBR-207925
Case no SDG-HG129

DATA SHEET

* An ERROR is underlined if the 1.64% 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
accivity.

* A negative RESULT is underlined if it is less than the negative
of its 2 sigma counting ERROR.

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

Lab id TMANC
. Protocol Hanfeord
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TMA/RICHMOND

SAMPLE DELIVERY GROUP H0329
SpG 7079
Contact L.A. Johnsecn REPORT GUIDE

Client Hanford
Contract TRB-SBB-207925
Case no SDG-H0329

LAB CONTROL SAMPLE

supporting information for one Lab Control Sample.

The following notes apply to this report:

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

2ll fields in commen with the Data Sheet Report have similar
usage. Refer to its Report Guide for details.

An amount ADDRED is the lab's value for the actual amount spiked
into this sample with its ERRCR an estimate of the error of this

amount .

An amount added is underlined if its ratic to the corresponding
RDL is cutside 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 pricr 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
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 H0329

sDG 7079
Contact L.A. Jchnson REPORT GUIDE

DUPLICATE

client Hanford
Contract TRB-SBBE-207925
Case no SDG-HA329

The following notes apply to this report:

as a percent.

a '-' 1s printed.

the other's result in the RFD.

rather than the error of the relative difference.

printing.

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.

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

* All fields in common with the Data Sheet Report have similar
usage. This applies both to the Duplicate and Original sample
data. Refer to the Data Sheet Report Guide for details.

If the Duplicate has data for a TEST and the lab did not do this
test to the Original, the Original's RESULTs are underlined.

» The RPD (Relative Percent Difference} is the absolute value of
the difference of the RESULTs divided by their average expressed

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

For an analyte, if the lab did work for both samples but has
data fcr only one, rhe MDA from the sample with data is used as

* The first, computed limit is the sum, a3 square root of sum of
squares, of the errors of the results divided by the average
result as a percent, hence the relative error of the difference

include those introduced by rounding the RESULTs prior to

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

The errors

REPORT GUIDES
Page 8
SUMMARY DATA SECTION
Page 21
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TMA/RICHMOND

SAMPLE DELIVERY GROUP HO0323
sDG 7079 Clienc Hanford
Contact L.A. Johnson GUIDE, cont. Contract TRB-SBB-207925

Case no SDG-HO329

DUPLICATE

2. A protocol factor (typically 2) times che 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.

* TIf specified by the lab, the second limit column is replaced by
the Difference Error Ratio (DER}, which is the absclute value
of the difference of the results divided by the quadratic sum of
their one sigma srrors, the same errors as used in the first
limit.

Except for differences due to rounding, the DER iz 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 firstc RPD limic.

Lab 1d TMANC
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TMA/RICHMOND

SAMPLE DELIVERY GROUP H0329
sSDG 7079 Client Hanford
Contaect L.A. Johnson REPORT GUIDE Contract TRB-SBB-207925

Case no SDG-10329

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 tc this report:
* All fields in common with the Data Sheet Report have similar
usage. This applies both to the Spiked and Criginal 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 lak's value for the actual amount spiked
into the Spike sample with its ERRCR an estimate of the error of

this amount.

An amount is underlined if its ratio to the corresponding RDL is
outside protocol gpecified 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 (COQUNT),
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 TMANC
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TMA/RICHMOND

SAMPLE DELIVERY GROUP H0329
SDG 7479 Client Hanford

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

Case no SDG-HG329

MATRIX SPIKE

for the recovery.

These limits are left blank if the Original RESULT is more than
a protocel defined factor (typically 4) times ADDED. This 1s 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) 1if it is outgide either
of these ranges.
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TMA/RICHMOND

SAMPLE DELIVERY GROUP H0329
SDG 7079 Client Hanford
Contzct L.A. Johnson REPORT GUIDE Centract TRB-SBE-207925

Case no SDG-HO3295

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 1s 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 aliqucots prepared at
roughly the same time in one work area of the lab using the same
methocd.

There should be Lab Control Sample and Method Blank results in
each preparation batch since this cleose 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 ceolumn 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. Thisg 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
possibkble 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 H0329
SDG 707¢% Client Hanford
Contact L.A. Jonnson GUIDE, cont. Contract TRB-SBB-207925

Case no SDG-HO329

METHOD SUMMARY

means no amount ADDED was specified. '"LOW' and 'HIGH'
correspond to when the recovery is underlined on the Lab Control
Sample or Matrix Spike Report. See these reports for supporting
data.

* Duplicate sample results are shown as: ok, No data, cor OUT, with
the last two underlined. 'No data' means there was no original
sample data found for this duplicate. ‘'QUT' corresponds to when
the RPD is underlined on the Duplicate Report. See this report
for supporting data.

* If the MDA column is labeled 'MAX MDA', there was more than one
result measured by the reported method and the MDA shown is the
largest MDA. If not all these results have the same RDL, the
MAX MDA reflects only those results with RDL equal to the
smallest cne.

MDAs are underlined if greater than the printed RDL.

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

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

* Dilution factors are underlined 1f 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 ke gravimetric, radicmetric or scme 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 mechod. Efficiencies are detector and geometry dependent so
this test is only approximate.
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TMA/RICHMOND

SAMPLE DELIVERY GROUP H0329
SDG 7079 Client Hanford
Contact L.A. Johnson GUIDE, cont. Contract TRB-SBE-207925

Cagse no SDGE-HO329

METHOD SUMMARY

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

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

* Tracer drifts are underlined if their absolute values are
greater than the method specified limit. Tracer drifts are
not printed if percent moistures are.

* Days Held are underlined if greater than the holding time
specified in the protocol.

* Analysis dates are underlined if before their planchet's
preparation date or, if a limit is specified, toc far after
it.

For some methceds, ratios as percentages and error estimates for them are
computed for pailrs of results. A ratic c¢olumn header like '1-3' means
the ratio of the first result column and the third result cclumn.

Ratios are not computed for Lab Centrol Sample, Method Blank or
Matrix Spike results since their matrices are not necessarily
similar to ¢lient samples'.

The error estimate for a ratio of results from one planchet reflects
cnly counting errors since other errors should be correlated. For a
ratio inveolving different planchets, if QC limits are computed based on
total errcors, 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 1is 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
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TMA/RICHMOND

SAMPLE DELIVERY GROUP HO0O229
SDG 7079 Client Hanford

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

Case no SDG-HO329

METHOD SUMMARY

results in the DVD database, whether reported or not. Results in the
sum are weilghted by a particles/decay value specified by the lab for
each relevant analyte. Results less than their MDA are not included.
No sums are computed for Lab Contrel, Method Blank or Matrix Spike
samples since their varicus 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 roct 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 associared isotopic results.
Ignoring results less than their MDAs, this is a weighted sum of the
iscotopic results. The weights depend on the molecular weight and
half-life of each isotope so as to convert activities (decays) to welght
{atoms) .

If a ratio of total computed to measured elemental uranium or thorium is
shown, the error for the ratio reflects the errors in all the

measurements.
Lab id TMANC
. Protocol Hanford
REPORT GUIDES Jersion Ver 1.0
Page 15 Form DVD-RG
SUMMARY DATA SECTION YVersion 3.06
Page 238 Report date 02/02/99




C.O0.C. #
PNNL - -
CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST C99-009-109
Page 1 of 1
ntect/Requester ‘elephone No. MSIN FAX
1 R. BREWINGTON (RFS) IH KESSNER Jiﬁ&unagi’aﬁ—
SAF No. ling Origin chase Order/Charge Code
99009 HANFORD SITE
lect Title gbook No. ce Chest No. Temp. ¢
K Lo A Sl 1 P v <
hipoed To (Lab) Method of Shivment | lmu of Lading/Air Bill No.
GOYT. YEHICLE
tocol ata Turnaround F)mﬂte Property No.
CERCLA 45 Davs
IBLE SAMPLE HAZARDS/REMARKS PECIAL INSTRUCTIONS Hold Time Total Activity Exemotion:  Yes XJ  No L]
LOR FAX COPIES OF TMA & QES LOG-IN TO DL STEWART (372-1704) & JM DUNCAN (372-9052).
Sample I:Jo. LabID * Date Time No/Type Container Sample Analysis Preservative
BOT133 {F W 1x500-mL. G/P ICP Metals - 8010A (TAL) HNO3 1o pH <2
% " 12.309¢ |0 g0 - -
BOT134 W 1x500-mL G/P ICP Motals - BO10A (TAL) ./ HNO3 to pH <2
Y, BOT134 w 1x500-ml. P IC Anions - 300.0 {Chloride, Fluoride, Nitrate, Nitite, Sulfate} ./ Cool 4C
[/ BOT134 W 1x20-ml. P Activity Scan None
| BOT134 W 2x1000-mL G/P Gross Alpha HNO3 to pH <2
A BOT134 w 2:1000-mL. G/P Gross Beta HNO3 to pH <2
V BOTi34 W A 1x250-mL P Tritiem - H3 None
Sign Date/Time Received By Sign Date/Time Matrix *
DEC 3 0 Igm //f/ﬁ £z f/)W/- -%f - f2. 3 4F _//7/& § = Sl DS = Drum Solid
Dewe/Time Reccived By Date/Time SE = Sediment DL. = Drum Licui
80 = Solid T = Tissue
§i. = Slud = Wi
oot Ex JA -3 - T3 W I Ve oh I Ve
Date/Time Received By Date/Time 0o = 0 v = Vesetation
. A = Air X = Other
[LE-DE [l T RLrso 12:3) <8 )/
Date/Fime ived By Date/Time
r—m SAMPLE Disposal Mathod (e.g., Return to customes, per lab procedure, used in process) Disposed By Bate/Time
DISPOSITION




[/V(fm?Af ,4//‘

ICnntrac

7 OFE-SITE

PROPERTY CONTROL

{Ta be obramed fro

CCONTROL NO. i
ROPERTY MANAGEMENT):

0D£3

gement FLS.
4

PART | -

TO BE COMPLETED BY ORIGINATOR

Dep

zﬂfﬁr(;/ 7(1[ Services

Secmf« s MKAA/ ﬂ/f

The following items are to be shipped from

&Con:ractor /

D Vendor

Un%mé//‘w 2/ /%A,Z Zaéﬂ
/ 7

roving f ,d FX 423574581104

E Prepaid

D Collect

Address

S Trip [ eron
Company 2070 h/.hy[-f AV’C

Qtf-site Custodian

Defores

SLA(ZKZ

On-site Custodian Payroll No.
City ﬂ;céman/( state (A 2ip code W/M
Country
Qty. Property No. Description (include Manufacture Name, Model, Serial No.) Acquisition Cost

J | Cocter

Hce .

Coolor # SHL-SET

Coc® 99908 /07  Sinjhb™

Wi, A7

quu/wn fr' ffim/?/r!f /17[ are (Aa//c

+ A L-/c

begge oL
4

Jo7/33_Ho7 /3¢

/

(] crassitied

ﬂUncias sified

[] shipped Under DOE Contract

D Shipped Under Contractor’s Use Permit Contract

[:! Business Trip

[j Off-site Assignment

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

$ other Prease specity) _ﬁm p/ Vi Pepiiee

|:l Shipment to Sufcontractor. Llist Subcontract No.

/u/f(//ét //

M, %/// f/é .

ﬂnx//n/f/} &Zer ﬂmL #a,((_.

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

RM Clearance for Public Release

VA

M Survey No.

MA

Date

M

Lacation of and Contact for

fory SHotP o

roperty (Name/Phone Np.
372 -232/ /

/Bldg./Area)

35 Yty S 600

Authorlz'ed‘:éf)pa'lg Sim
7

DCatf Ready for Shipment Cost Code 10 be Chafged Approximate Date This
/Z jﬂ /f ﬁjfﬂé’ ﬂ‘g fﬂ 7/ Property will be Returned N#
1330} Date Aughorife Date
/Z_Jﬂ_ﬁ 79\2 b_/\,__, /Z‘FL?—‘H/’
Propef'ty Representative Date roper{y anagimennﬂkw Date ; / i
7 7
PART Il - TO BE COMPLETED BY SHIPPING
v Date

11-Y-9¢

DISTRIBUTION {(AFTER FINAL SIGNATURES)

White - Property Management

Yellow - Shipping

Green -

Accounts Payable

Pink - Originator

Goldenrod - Property Management i

—

BC-6001-579 (01/95%)



	1.TIF
	2.TIF
	3.TIF
	4.TIF
	5.TIF
	6.TIF
	7.TIF
	8.TIF
	9.TIF
	10.TIF
	11.TIF
	12.TIF
	13.TIF
	14.TIF
	15.TIF
	16.TIF
	17.TIF
	18.TIF
	19.TIF
	20.TIF
	21.TIF
	22.TIF
	23.TIF
	24.TIF
	25.TIF
	26.TIF
	27.TIF
	28.TIF
	29.TIF
	30.TIF
	31.TIF
	32.TIF
	33.TIF
	34.TIF
	35.TIF
	36.TIF
	37.TIF
	38.TIF
	39.TIF
	40.TIF
	41.TIF
	42.TIF
	43.TIF
	44.TIF
	45.TIF
	46.TIF
	47.TIF
	48.TIF
	49.TIF
	50.TIF
	51.TIF
	52.TIF
	53.TIF
	54.TIF
	55.TIF
	56.TIF
	57.TIF
	58.TIF

