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METALS CASE NARRATIVE

This narrative covers the analyses of 2 water samples.
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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 control limits.

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

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

8. All ICP Interference Check Standards were within control limits with the exception of the
initial ICSA for Thallium at I93.6pg./L. There is no significant bias as none of the
interfering analytes were present at high concentrations and all sample results were non-
detect.

9. All laboratory control samples (LCS) were within the laboratory control limits with the
exception of Beryllium at 84.8% (range 86.0-106.2%). There should be no significant
impact to the results as all matrix and instrument QC were within the limits. Refer to the
Inorganics Laboratory Control Standards Report.

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

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

The re^ula presented in this report relate only to the anah4ical testing and conditions oPthe samples at receipt and durine stomet. All pages of this

report are inteeral oarts of the analvtical data. Theretore this reoort should only be reorodu e in its Y
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12. The duplicate analyses for 4 analytes were outside the 20% Relative Percent Difference
(RPD) control limits. Refer to the Inorganics Precision Report.
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l3. For the purposes of this report, the data has been reported to the Insttwnent 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
Vice President
Lionville Analytical Laboratory

I_.4 .c:
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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#: VIL13il

Leaching Procedure: _1310 _1311 _1312 _Other:

CLP Metals _ Digestion and _ Analysis Methods: _II1V103.0 _II..M04.0

Metals Digestion Methods: ]^3005A _3010A
Other:

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
Vanadium
Zinc
Zirconium

Other:

L-VAu33m143ve

_3015 _3020A _3050A _3051 _200.7 _SS17

Metals Analysis Methods

SW846
'^(6010B
T6010B _7041

7_6010B _7060A
lC

5
6010B

`l- 6010B
_6010B '
6010B

16010B _7131A 5

X 6010B

T6010B _7191 5
X 6010B
f6010B _7211 5
X_6010B
^C6010B _74215
_6010B 74304

`1 6010B
T6010B

7470A' _7471A'
_6010B
K 6010B
T6010B 7610

6010B '
'Y 6010B 7740 5
_6010B '

6010B
-^-6010B _77615
^ 6010B 7770'
6010B
:6010B _78415
6010B
6010B

_6010B '
'I^ 6010B
-^6010B

6010B '

EPA
200.7
200.7 204.2

200.7 _2062

200.7
200.7
200.7 '

200.7
200.7 213.2
200.7
200.7 _218.2
200.7
200.7 220.2
200.7
200.7 _239.2
200.7
200.7
200.7
245.1 2_245.5'
200.7
200.7
200.7 258.1 `
200.7

_200.7 270.2
200.7
200.7
200.7 272.2

^200.7 273.1
200.7

_200.7 _279.2
200.7

200.7
200.7 '
200.7
200.7
200.7'

Method:

STD MTD

3113B

3113B

3113B

200.9

EPA
OSWR

1620

1620

1620

1620
1620

1620

1620

USATHAMA
99
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
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METHOD REFERENCES AND DATA QUALIFIERS

DATA OUALIFIERS

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

associated numerical value is the sample detection limit.

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

ABBREVIATIONS

MB = Method or Preparation Blank.

MS = Matrix Spike.
MSD = Matrix Spike Duplicate.

REP = Sample Replicate
LCS = Laboratory Control Sample.
NC = Not calculated.

ANALYTICAL METAL METHODS

Not included in the method element list.

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

Modified Hg: 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.

Graphite Furnace AA.

RFW 21-21L-033/N-I0/96
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Recra LabNet - Lionville

INOROANICS DATA SUl®fARY REPORT 01/04/99

CLIENT: TNU-NANFORD C99-009 RECRA LOT R: 9811L434

WORE ORDER: 10985-001-001-9999-00

REPORTINO DILUTION

SANPLR S:TE ID ANALYTE

....... :.v......v........

RESULT UNIT9 LIYIT FACTOR

................:...

-001 BOT1C5 Silvar. Total

. ......

3.5

..

u

:.....

00/L

..v....

3.5

....z.

1

..

.0

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

Arasnic, Total 31.9 u OO/L 31.9 1 .0

Barium, Total 36.3 00/L 3.1 1 .0

Beryllium, Total 0.21 UG/L 0.20 1 .0

Calcium, Total 67200 OO/L 21.7 1. 0

Cadmium, Total 4.3 u 00/L 4.3 1. 0

Cobalt, Total 4.6 u 00/L 4.6 1. 0

Chrontium, Total 259 UO/L 4.8 1. 0

Coppar, Total 6.8 u 00/L 6.8 1. 0

Iron, Total 14.7 UG/L 5.1 1. 0

Potauaium, Total 6070 UG/L 703 1. 0

Nagnaaium, Total 13300 00/L 40.5 1. 0

Manganese, Total 1..0 0O/L 0.60 1. 0

Sodium, Total 12900 00/L 26.4 1. 0

Nickel, Total 11..2 u 00/L 11.2 1. 0

Lead, Total 33.7 u 00/L 33.7 1. 0

Antimuny, Total 31.0 u VO/L 31.0 1. 0

Salanium, Total 57.6 u 00/L 57.6 1. 0

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

Vanadium, Total 5.4 UG/L 3.8 1. 0

Zinc, Total 4.9 u 00/L 4.9 1. 0
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Raera LabNat - Lioavill•

INOROANICS DATA SWOfARY REPORT 01/04/99

CLIENT: TND-RANFORD C99-009 RRCRA LOT #: 9B11L434

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

REPORTING DILUTION

SANPLS SITE ID ANALYTR

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

RESULT VNITS LINIT FACTOR

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

-002 BOTIC7 Silvar, Total

. ......

3.7

.. ......

UG/L

:..:.....

3.5

......

:

..

.0

Aluminum, Total 81.2 u DO/L 81.2 1 .0

Araqnic, Total 31.9 u UG/L 31.9 1 .0

Barium, Total 37.3 IIO/L 3.1 1 .0

Baryllium, Total 0.25 00/L 0.20 1 .0

Calcium, Total 70100 UG/L 21.7 1 .0

Cadmium, Total 4.3 u 00/L 4.3 1. 0

Cobalt, Total 4.6 u DO/L 4.6 1. 0

Chromium, Total 267 UG/L 4.8 1. 0

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

Iron, Total 85.6 UG/L 5.1 1. 0

Potaaaium, Total 5750 00/L 703 1. 0

Magnesium, Total 13500 UG/L 40.5 1. 0

Manganese, Total 3.5 UG/L 0.80 1. 0

Sodium, Total 12500 VO/L 26.4 1. 0

Nickal, Total 11.2 u UG/L 11.2 1. 0

Lead, Total 33.7 u UG/L 33.7 1. 0

Antimeny, Total 31.0 u 0O/L 31.0 1. 0

Salanium, Total 57.6 u 00/L 57.6 1. 0

Thallium, Total 39.7 u UG/L 39.7 1. 0

Vanadium, Total 4.8 UG/L 3.8 1. 0

Zinc, Total 4.9 u DO/L 4.9 1. 0

0^6



Recra LabNat - Lionvill•

I.CROANICS METHOD BLANR DATA SDlDS).RY PAOB 01/04/99

CLIENT: TND-BANFORD C99-O09 RBCRA LOT 8: 9811L434

WORX ORDBR: 10985-001-001-9999-00

REPORTING DILUTION

SAMPLE jITB ID ANALYTR RBSDLT DNITS LIffiIT FACTOR

....... .................... .........u.v...saaa..

BLANR1 98L1435-M81 Silvar, Total

.avv

4.9

u ......

00/L

:..v.u..

3.5

.a....

1.

:.

0

Aluninum, Total 81.2 u UG/L 81.2 1 .0

Araanic, Total 31.9 u UG/L 31.9 1. 0

Barium, Total 3.1 u DO/L 3.1 1. 0

Baryllium, Total 0.20 u UG/L 0.20 1. 0

Caloiun, Total 40.8 UG/L 21.7 1. 0

Cadmium, Total 4.3 u 00/L 4.3 1. 0

Cobalt, Total 4.6 u UG/L 4.6 1. 0

Chromium, Total 4.8 u DO/L 4.8 1. 0

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

Iron, Total 8.4 UG/L 5.1 1. 0

Potaaaium, Total 703 u DO/L 703 1- 0

Magnaaivm, Total 40.5 u UG/L 40.5 1. 0

Manganese, Total 0.80 u 00/L 0.80 1. 0

Sodium, Total 83.4 VO/L 26.4 1. 0

Nirkal, Total 11.2 u UG/L 11.2 1. 0

Lead, Total 33.7 u UG/L 33.7 1. 0

Aatimony, Total 31.0 u 00/L 31.0 1. 0

Salanium, Total 57.6 u UG/L 57.6 1. 0

Thallium, Total 39.7 u UG/L 39.7 1. 0

Vanadium, Total 3.8 u UG/L 3.8 1. 0

Zinc, T,tal 4.9 u UG/L 4.9 1. 0
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Racra LabNat - Lionville

INOROANICS ACCDNACY REPORT 01/04/99

CLIENT: TND-NANPORD C99-009 RECRA LOT #: 9811L434

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

SPIKED INITIAL SPIKED DILUTION

SANPLE SITE ID ANALYTE SAMPLE RESULT ANOVNT %RECOV PACIVR(SPR)

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

-001 BOT1C5

. ..................v..

SSlvar, Total

...u..

60.8

.......

3.5 u

.....•

50.0

...v..

121.6

...v...

1.0

Silvar, Total MSD 58.9 3.5 u 50.0 117.8 1.0

)luminum, Total 2210 81.2 u 2000 110.6 1.0

Aluminum, Total MSD 2220 81.2 u 2000 110.8 1.0

Arsenic, Total 2170 31.9 u 2000 108.6 1.0

Araanic, Total MSD 2130 31.9 u 2000 106.7 1.0

8arium, Total 2190 36.3 2000 107.5 1.0

Barium, Total MSD 2170 36.3 2000 106.8 1.0

Baryllium, Total 43.2 0.21 50.0 86.0 1.0

Baryllium, Total MSD 45.1 0.21 50.0 89.8 1.0

Calcium, Total 95900 67200 25000 114.6 1.0

Calcium, Total M9D 96600 67200 25000 117.4 1.0

Cadmium, Total 53.4 4.3 u 50.0 106.8 1.0

Caduium, Total MSD 58.1 4.3 u 50.0 116.2 1.0

Cobalt, Total 532 4.6 u 500 106.3 1.0

Cobalt, Total MSD 534 4.6 u 500 106.9 1.0

Chromium, Total 472 259 200 106.7 1.U

Chromium. Total MSD 475 259 200 107.8 1.0

Coppar, Total 276 6.8 u 250 110.3 1.0

Copper, Total MSD 276 6.6 u 250 110.3 1.0

Iroa, Total 1100 14.7 1000 108.8 1.0

Iron, Total MSD 1130 14.7 1000 111.5 1.0

Potassium, Total 31400 c070 25000 101.4 1.0

Potaaaium, Total MSD 31300 6070 25000 100.8 1.0

Magnaaium, Total 39300 23300 25000 104.0 1.0

Magnaaium, Total MSD 39500 13300 25000 104.8 1.0

Manganese, Total 529 1.0 500 105.6 1.0

Nanganaaa, Total MSD 530 1.0 500 105.9 1.0

Sodium, Total 38100 12900 25000 100.6 1.0

Sodium, Total MSD 37900 12900 25000 100.1 1.0

Nickel, Total 532 11.2 u 500 106.4 1.0

Nickel, Total MSD 541 11.2 u 500 108.2 1.0

Lead, Total 521 33.7 u 500 104.2 1.0

Lead, Total MSO 540 33.7 u 500 107.9 1.0

Antimony, Total 536 31.0 u 500 107.3 1.0

Antimony, Total MSD 531 11.0 u SOo 106.2 1.0

Salanium, Total 2160 57.6 u 2000 108.0 1.0

Salanium, Total MSD :150 57.6 u 2000 107.3 1.0

Thallium, Total 1990 39.7 u 2000 99.7 1.0

Thallium, Total MSD 1060 39.7 u 2000 103.0 1.0
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Racca LabNet - Lion>ill•

INORGANICS ACCORACY REPORT 01/04/99

CLIENT: TNO-NANPORD C99-009

WORR ORDER: 10985-001-001-9999-00

RECRA LOT 8: 9811L434

SPIKED INITIAL SPIRYD

SANPLR SITR ID ANAI.YTE

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

SAXPLE RESULT AMOONT }R[COV

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

-001 BOT1C5 Vanadium, Total

:......

492

.......

5.4

......

500

.......

97.4

Vanadium, Total MSD 513 5.4 500 101.5

Zinc, Total 515 4.9 u 500 103.0

Zine. Total MSD 520 4.9 u 500 104.0

DILUTION

PACTOR(SPR)

1.0

1.0

1.0

1.0

Qng



Rwra LabBat - Lionvilla

IBOROIIBICS DUPLICATE SPIKE REPORT 01/04/99

CLIENT: TBD-RANIORD C99-009 RRCRA LOT p: 98111,434

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

BPIRS81 SPIRSM2

SAMPLE

.......

SITR ID

...........

ANALyTR iRBCOV $RBCOV $DIPP

-001

.......v

BOT1C5

....v........a.....

Silver, Total

.. ...v

121.6

...... .

117.8

...v

3.2

Aluminum, Total 110.6 110.8 0.19

Araanic, Total 108.6 106.7 1.7

Baiium, Total 107.5 106.8 0.70

Baryllium, Total 86.0 89.8 4.3

Calcium, Total 114.6 117.4 2.4

Cadmium, Total 106.8 116.2 8.4

Cobalt, Total 106.3 106.9 0.49

Chromium, Total 106.7 107.8 0.98

Copper, Total 110.3 110.3 0.00

Iroa, Total 108.8 111.5 2.4

Potaaaium, Total 101.4 100.8 0.59

Magnbivm, Total 104.0 104.8 :.78

llanganoa., Total 105.6 109.9 0.28

Sodium, Total 100.6 100.1 0.51

Nickel, Total 106.4 108.2 1.6

Laad, Total 104.2 107.9 3.6

Antieony, Total 107.3 106.2 0.99

Salenium, Total 108.0 107.3 0.66

Thalliom, Total 99.7 103.0 3.2

Vanadium, Total 97.4 101.5 4.1

Zinc, Total 103.0 104.0 3.97
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Rwra LabNat - Lionaill•

INOROANICS PRECISION REPORT 01/04/99

CLIENT: TNO-NANFORD C99-009

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

SAMPLR .;ITR ID ANALyTR

-001RBP BOTICS Silvar, Total

1lumiaum, Total

Araaaie, Total

Barium, Total

Baryllium, Total

calmu,, Total

Cadmium, Total

Cobalt, Total

Chromium, Total

Copper, Total

Iroa, Total

PotaaaluR. Total

Magaaaium, Total

Manganasw, Total

Sodium, Total

Nickel, Total

Laad, Tota1

Mtiaoay, Total

Salaaium, Total

Thallium, Total

Vanadium, Total

Zinc, :ota1

RECRA LOT R: 9811L434

INITIJIL DILUTION

RESULT

..u u•

REPLICATE

...

RPD FRCIVR(RYP)

.

3.5 u

......

3.5 u

.......

NC

...........

1.0

81.2 u 81.2 u NC 1.0

31.9 u 31.9 u NC 1.0

36.3 36.4 0.28 1.0

0.2: 0.20u 4M!•7.^ 1.0

67200 68600

^In

2.1 1.0

4.3 u 4.3 u NC 1.0

4.6 u 4.6 o NC 1.0

259 261 0.58 1.0

6.8 u 6.8 u _.NC 1.0

14.7 9.8 40.0 1.0

6070 5780 4.8 1.0

13300 13300 0.080 1.0

1.0 2.3 78.8 1.0

12900 12500 3.5 1.0

11.2 u 11.2 u NC 1.0

33.7 u 33.7 u NC 1.0

31.0 u 31.0 u NC 1.0

57.6 u 57.6 u NC 1.0

39.7 u 39.7 u NC 1.0

5.4 7.8 36.4 1.0

4.9 u 4.9 u NC 1.0

Oi l



Recra LabNat - Lionvill•

INORORlIICS LABORATORY CONTROL STIINDARDS RBPORT 01/04/99

CLI@1T: TND-RTNFORD C99-009 RRCRA LOT #: 9811L434

WORR ORDRR: 10985-001-001-999 9-00

SPIRRD SPZRiO

SJIMPLR SITE ID

....... ........v

ANALYTB SAMPLE AIIOVNT UNITS $RRCOV

.........

LJS: 9BL1i25-LC1

. .u.......uv.....

Silv6r, LCS

... .....•

51B

..v..

500

......

UG/L

......

103.6

Alomiaum, LCS 5000 5000 00/L 100

Are^nic, LCS 10100 10000 00/L 101.1

Bariom, LCS 4990 5000 UG/L 99.9

Baryllium, LCS 212 250 00/L 84.8

Caleiom, LCS 24200 25000 OO/L 96.9

Cadviom, LCS 241 250 UG/L 96.3

Cobalt, LCS 2450 2500 DO/L 98.1

Chromiom, LCS 489 500 UG/L 97.6

Copper, LCS 1220 1250 00/L . 97.8

Iron, LCS 4940 5000 00/L 98.9

Potauaivm, LCS 24400 25000 UG/L 97.5

Magn4vlem, LCS 24000 25000 CO/L 96.0

Mangan..a, LCS 730 750 UG/L 97.3

Sodium, LCS 24500 25000 CO/L 98.1

Niekal, LCS 1940 2000 CO/L 97.0

Load, LCS 2380 2500 DO/L 95.2

Antimony, LCS 2B90 3000 00/L 96.2

Salrtnivm, LCS 9940 10000 OO/L 99.4

Thallium, LCS 9970 10000 UG/L 99.7

Vanadium, LCS 2380 2500 UG/L 95.2

Zinc, LC:. 964 1000 0O/L 96.4

012



Recra LabNet - Lionville Laboratory

INORGANIC ANALYTICAL DATA PACKAGE FOR

TNU-HANFORD C99-009

DATE RECEIVED: 11/18/98 RFW LOT p:9811L434

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

BOT1C5

SILVER, TOTAL 001 W 98L1435 11/16/98 12/02/98 12/02/98
SILVER, TOTAL 001 REP W 98L1435 11/16/98 12/02/98 12/02/98
SILVER, TOTAL 001 MS W 98L1435 11/16/98 12/02/98 12/02/98
SILVER, TOTAL 001 MSD W 98L1435 11/16/98 12/02/98 12/02/98
ALUMINUM, TOTAL 001 W 98L1435 11/16/98 12/02/98 12/02/98
ALUMINUM, TOTAL 001 REP W 98L1435 11/16/98 12/02/98 12/02/98
ALUMINUM, TOTAL 001 MS W 98L1435 11/16/98 12/02/98 12/02/98
ALUMINUM, TOTAL 001 MSD W 98L1435 11/16/98 12/02/98 12/02/98
ARSENIC, TOTAL 001 W 98L1435 11/16/98 12/02/98 12/02/98
ARSENIC, TOTAL 001 REP W 98L1435 11/16/98 12/02/98 12/02/98
ARSENIC, TOTAL 001 MS W 98L1435 11/16/98 12/02/98 12/02/98
ARSENIC, TOTAL 001 MSD W 98L1435 11/16/98 12/02/98 12/02/98
BARIUM, TOTAL 001 W 98L1435 11/16/98 12/02/98 12/02/98
BARIUM, TOTAL 001 REP W 98L1435 11/16/98 12/02/98 12/02/98
BARIUM, TOTAL 001 MS W 98L1435 11/16/98 12/02/98 12/02/98
BARIUM, TOTAL 001 MSD W 98L1435 11/16/98 12/02/98 12/02/98
BERYLLIUM, TOTAL 001 Pl 98L1435 1/16/98 12/02/98 12/03/98
BERYLLIUM, TOTAL 001 REP W 98L1435 i1/16/98 12/02/98 12/03/98
BERYLLIUM, TOTAL 001 MS P7 98L1435 11/16/98 12/02/98 12/03/98
BERYLLIDM, TOTAL 001 MSD TV 98L1435 11/16/98 12/02/98 12/03/98
CALCIUM, TOTAL 001 W 98L1435 11/16/98 12/02/98 12/02/98
CALCIUM, TOTAL 001 REP W 98L1435 11/16/98 12/02/98 12/02/98
CALCIUM, TOTAL 001 MS W 98L1435 11/16/98 12/02/98 12/02/98
CALCIUM, TOTAL 001 MSD W 98L1435 11/16/98 12/02/98 12/02/98
CADMIUM, TOTAL 001 SV 98L1435 11/16/98 12/02/98 12/02/98
CADMI9M, TOTAL 001 REP W 90L1435 11/16/98 12/02/98 12/02/98
CADMIUM, TOTAL 001 MS W 98L1435 11/16/98 12/02/98 12/02/98
CADMIIIM, TOTAL 001 MSD W 98L1435 11/16/98 12/02/98 12/02/98
COBALT, TOTAL 001 SV 98L1435 11/16/98 12/02/98 12/02/98
COBALT, TOTAL 001 REP SV 96L1435 11/16/98 12/02/98 12/02/98
COBALT, TOTAL 001 MS W 98L1435 11/16/98 12/02/98 12/02/98
COBALT, TOTAL 001 MSD W 98L1435 11/16/98 12/02/98 12/02/98
CHROMIUM, TOTAL 001 W 98L1435 11/16/98 12/02/98 12/02/98
CHROMIDM, TOTAL 001 REP W 98L1435 11/16/98 12/02/98 12/02/98
CHROMIUM, TOTAL 001 MS W 98L1435 11/16/98 12/02/98 12/02/98
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Recra LabNet - Lionville Laboratory

INORGANIC ANALYTICAL DATA PACKAGE FOR

TNII-HANFORD C99-009

DATE RECEIVED: 11/18/98 RFW LOT # :9811L434

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

CHROMIUM, TOTAL 001 MSD W 98L1435 11/16/98 12/02/9B 12/02/98
COPPER, TOTAL 001 W 9BL1435 11/16/98 12/02/98 12/02/98
COPPER, TOTAL 001 REP W 98L1435 11/16/98 12/02/98 12/02/98
COPPER, TOTAL 001 MS W 98L1435 11/16/9B 12/02/9B 12/02/9B
COPPER, TOTAL 001 MSD W 98L1435 11/16/98 12/02/98 12/02/98
IRON, TOTAL 001 W 9B1,1435 11/16/98 12/02/98 12/02/98
IRON, TOTAL 001 REP W 98L1435 11/16/9B 12/02/98 12/02/98
IRON, TOTAL 001 MS W 98L1435 11/16/98 12/02/98 12/02/98
IRON, TOTAL 001 MSD W 98L1435 11/16/98 12/02/98 12/02/98
POTASSIIIM, TOTAL 001 W 98L1435 11/16/98 12/02/98 12/02/98
POTASSIUM, TOTAL 001 REP Ni 98L1435 11/16/98 12/02/98 12/02/98
POTASSIUM, TOTAL 001 MS ta 98L1435 11/16/98 12/02/98 12/02/98
POTASSIIIM, TOTAL 001 MSD Al 98L1435 11/16/98 12/02/98 12/02/98
MAGNESIIIM, TOTAL 001 W 98L1435 11/16/98 12/02/98 12/02/98
MAGNESIUM, TOTAL 001 REP PI 98L1435 11/16/98 12/02/98 12/02/98
MAGNESIUM, TOTAL 001 MS W 98L1435 11/16/98 12/02/98 12/02/98
MAGNESIUM, TOTAL 001 MSD W 98L1435 11/16/98 12/02/98 12/02/98
MANGANESE, TOTAL 001 W 98L1435 11/16/9B 12/02/98 12/02/98
MANGANESE, TOTAL 001 REP W 98L1435 11/16/98 12/02/98 12/02/98
MANGANESE, TOTAL 001 MS W 98L1435 11/16/98 12/02/98 12/02/98
MANGANESE, TOTAL 001 MSD W 981.1435 11/16/98 12/02/98 12/02/98
SODIIIM, TOTAL 001 W 98L1435 11/16/98 12/02/9B 12/02/98
SODIUM, TOTAL 001 REP W 981,1435 11/16/98 12/02/98 12/02/98
SODIUM, TOTAL 001 MS W 98L1435 11/16/98 12/02/98 12/02/98
SODIUM, TOTAL 001 MSD W 98L1435 11/16/98 12/02/9B 12/02/98
NICKEL, TOTAL 001 W 981,1435 11/16/98 12/02/98 12/02/98
NICKEL, TOTAL 001 REP Al 9BL1435 11/16/98 12/02/98 12/02/98
NICKEL, TOTAL 001 MS SV 98L1435 11/16/98 12/02/98 12/02/98
NICKEL, TOTAL 001 MSD W 981.1435 11/16/98 12/02/98 12/02/98
LEAD, TOTAL 001 W 98L1435 11/16/98 12/02/98 12/02/9B
LEAD, TOTAL 001 REP Pl 98L1435 11/16/9B 12/02/98 12/02/98
LEAD, TOTAL 001 MS W 98L1435 11/16/98 12/02/98 12/02/98
LEAD, TOTAL 001 MSD W 981,1435 11/16/98 12/02/98 12/02/98
ANTIMONY, TOTAL 001 W 98L1435 11/16/98 12/02/98 12/02/98
ANTIMONY, TOTAL 001 REP Vi 98L1435 11/16/98 12/02/98 12/02/98
ANTIMONY, TOTAL 001 MS W 981.1435 11/16/98 12/02/98 12/02/98
ANTIMONY, TOTAL 001 MSD W 98L1435 11/16/98 12/02/98 12/02/98
SELENIUM, TOTAL 001 W 98L1435 11/16/98 12/02/98 12/02/98
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Recra LabNet - Lionville Laboratora

INORGANIC ANALYTICAL DATA PACKAGE FOR

TNO-HANFORD C99-009

DATE RECEIVED: 11/18/98 RFW LOT # :9811L434

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

SELENIOM, TOTAL 001 REP W 98L1435 11/16/98 12/02/98 12/02/98
SELENIUM, TOTAL 001 MS W 98L1435 11/16/98 12/02/9B 12/02/98
SELENIOM, TOTAL 001 MSD W 98L1435 11/16/98 12/02/98 12/02/98
THALLIUM, TOTAL 001 W 98L1435 11/16/98 12/02/98 12/02/98
THALLIDM, TOTAL 001 REP W 98L1435 11/16/98 12/02/98 12/02/98
THALLIDM, TOTAL 001 MS W 98L1435 11/16/98 12/02/98 12/02/98
THALLIIIM, TOTAL 001 MSD W 98L1435 11/16/98 12/02/98 12/02/9B
VANADIUM, TOTAL 001 SV 98L1435 11/16/98 12/02/98 12/03/98
VANADIUM, TOTAL 001 REP W 98L1435 11/16/98 12/02/98 12/03/98
VANADIUM, TOTAL 001 MS W 98L1435 11/16/98 12/02/98 12/03/98
VANADIIIM, TOTAL 001 MSD W 98L1435 11/16/98 12/02/98 12/03/98
ZINC, TOTAL 001 W 98L1435 11/16/98 12/02/9B 12/02/98
ZINC, TOTAL 001 REP W 9BL1435 11/16/98 12/02/98 12/02/98
ZINC, TOTAL 001 MS W 98L1435 11/16/98 12/02/98 12/02/98
ZINC, TOTAL 001 MSD W 9BL1435 11/16/98 12/02/98 12/02/98

BOT1C7

SILVER, TOTAL 002 W 98L1435 11/16/98 12/02/98 12/02/98
ALUMINUM, TOTAL 002 W 981.1435 11/16/98 12/02/98 12/02/98
ARSENIC, TOTAL 002 W 98L1435 11/16/98 12/02/9B 12/02/98
BARIUM, TOTAL 002 W 98L1435 11/16/9B 12/02/98 12/02/98
BERYLLIUM, TOTAL 002 W 98L1435 11/16/98 12/02/98 12/03/98
CALCIUM, TOTAL 002 pl 98L1435 11/16/98 12/02/9B 12/02/9B
CADMIUM, TOTAL 002 W 9BL1435 11/16/98 12/02/98 12/02/98
COBALT, TOTAL 002 pl 98L1435 11/16/98 12/02/9B 12/02/9B
CHROMIUM, TOTAL 002 W 9BL1435 11/16/98 12/02/98 12/02/98
COPPER, TOTAL 002 W 981.1435 11/16/98 12/02/98 12/02/98
IRON, TOTAL 002 W 98L1435 11/16/98 12/02/98 12/02/9B
POTASSIUM, TOTAL 002 W 9BL1435 11/16/98 12/02/98 12/02/98
MAGNESIUM, TOTAL 002 W 98L1435 11/16/98 12/02/98 12/02/98
MANGANESE, TOTAL 002 Pl 98L1435 11/16/98 12/02/9B 12/02/9B
SODIUM, TOTAL 002 W 981.1435 11/16/98 12/02/98 12/02/98
NICKEL, TOTAL 002 W 981.1435 11/16/98 12/02/98 12/02/98
LEAD, TOTAL 002 W 98L1435 11/16/98 12/02/9B 12/02/98
ANTIMONY, TOTAL 002 ul 981,1435 11/16/98 12/02/98 12/02/98
SELENIUM, TOTAL 002 W 98L1435 11/16/98 12/02/98 12/02/98
THALLIUM, TOTAL 002 W 981.1435 11/16/98 12/02/98 12/02/98
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Recra LabNet - Lionville Laboratory

INORGANIC ANALYTICAL DATA PACKAGE FOR

TNII-BANFORD C99-009

DATE RECEIVED: 11/18/98 RFW LOT #:9811L434

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

VANADIUM, TOTAL 002 W 981,1435 11/16/98 12/02/98 12/03/98

ZINC, TOTAL 002 W 981,1435 11/16/96 12/02/98 12/02/98

LAB QC:

SILVER LABORATORY LC1 BS W 981,1435 N/A 12/02/98 12/02/98

SILVER, TOTAL M81 W 98L1435 N/A 12/02/98 12/02/98

ALUMINUM LABORTORY LC1 BS W 98L1435 N/A 12/02/98 12/02/98

ALDMINOM, TOTAL MB1 W 98L1435 N/A 12/02/98 12/02/98

ARSENIC LABORATORY LC1 BS W 98L1435 N/A 12/02/98 12/02/98

ARSENIC, TOTAL M81 sV 98L1435 N/A 12/02/98 12/02/98

BARIUM LABORATORY LC1 BS W 98L1435 N/A 12/02/98 12/02/98

BARIUM, TOTAL MB1 W 98L1435 N/A 12/02/98 12/02/98

BERYLLIUM LABORATORY LC1 BS W 98L1435 N/A 12/02/98 12/03/98

BERYLLIIIM, TOTAL MB1 F7 98L1435 N/A 12/02/98 12/03/98

CALCIUM LABORATORY LC1 BS W 98L1435 N/A 12/02/98 12/02/98

CALCIUM, TOTAL MB1 W 9BL1435 N/A 12/02/98 12/02/98

CADMIUM LABORATORY LC1 BS F7 98L1435 N/A 12/02/98 12/02/98

CADMIUM, TOYAL M81 W 98L1435 N/A 12/02/98 12/02/98

COBALT LABOetATORY LC1 BS W 98L1435 N/A 12/02/98 12/02/98

COBALT, TOTAL M81 W 98L1435 N/A 12/02/98 12/02/98

CNROMIIIM LABORATORY LC1 BS W 98L1435 N/A 12/02/98 12/02/98

CNROMIDM, TOTAL MB1 W 98L1435 N/A 12/02/98 12/02/98

COPPER LABORATORY LC1 BS W 98L1435 N/A 12/02/98 12/02/98
COPPER, TOTAL MB1 W 981,1435 N/A 12/02/98 12/02/98
IRON LABORATORY LC1 BS W 98L1435 N/A 12/02/98 12/02/98

IRON, TOTAL M81 W 98L1435 N/A 12/02/98 12/02/98
POTASSIUM LABORATORY LC1 BS W 98L1435 N/A 12/02/98 12/02/98

POTASSIUM, TOTAL MB1 W 98L1435 N/A 12/02/98 12/02/98

MAGNESIUM LABORATORY LC1 BS W 98L1435 N/A 12/02/98 12/02/98
MAGNESIIIM, TOTAL MBl W 98L1435 N/A 12/02/98 12/02/98

MANGANESE LABORATORY LC1 BS W 98L1435 N/A 12/02/98 12/02/98

MANGANESE, TOTAL MB1 W 98L1435 N/A 12/02/98 12/02/98
SODIUM LABORATORY LC1 BS W 98L1435 N/A 12/02/98 12/02/98
SODIDM, TOTAL MBl W 98L1435 N/A 12/02/98 12/02/98
NICKEL LABORATORY LC1 BS W 98L1435 N/A 12/02/98 12/02/98
NICKEL, TOTAL MB1 W 98L1435 N/A 12/02/98 12/02/98
LEAD LABORATORY LC1 BS W 98L1435 N/A 12/02/98 12/02/98
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Recra LabNet - Lionville Laboratory

INORGANIC ANALYTICAL DATA PACKAGE FOR

TNO-HANFORD C99-009

DATE RECEIVED: 11/18/98 RFW LOT # :9811L434

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

LEAD, TOTAL MH1 W 9BL1435 N/A 12/02/98 12/02/98
ANTIMONY LABORATORY LC1 HS W 98L1435 N/A 12/02/98 12/02/98

ANTIMONY, TOTAL M81 W 98L1435 N/A 12/02/98 12/02/98

SELENIUM LABORATORY LC1 BS W 98L1435 N/A 12/02/98 12/02/98
SELENIUM, TOTAL MB1 W 98L1435 N/A 12/02/98 12/02/98
THALLIUM LABORATORY LC1 BS W 9BL1435 N/A 12/02/98 12/02/98
THALLIUM, TOTAL MB1 W 98L1435 N/A 12/02/98 12/02/98
VANADIUM LABORATORY LC1 BS W 98L1435 N/A 12/02/98 12/03/98
VANADIUM, TOTAL M81 iV 98L1435 N/A 12/02/98 12/03/98
ZINC LABORATORY LC1 B9 W 98L1435 N/A 12/02/98 12/02/98
ZINC, TOTAL MB1 W 98L1435 N/A 12/02/98 12/02/98
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RECRA

Ih LabNet

a division ol Recra Environmenta l, Inc.

Virtual Laboratories Everywhere

Recra LabNet Philadelphia

Analytical Report

Client : TNU-HANFORD C99-009
RFW# : 9811L434
SDG# : H0312
SAF# : C99-009

INORGANIC CASE NARRATIVE

..>^
,,.

,4F;^rff^;i

uata
tOg

ctix

W.O. # : 10985-001-001-9999-0

Date Received: 11-18-98

This narrative covers the analyses of 1 water sample.

2. The sample was prepared and analyzed in accordance with the methods checked on the
attached glossary.

3. Sample holding times as required by the method and/or contract were met with the
exception of Nitrate and Nitrite 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. The matrix spike
duplicates were within the 20% Relative Percent Difference (RPD) control limit.

8. The replicate analyses were within the 20% RPD control limit.

J. Michael Taylor Date
j Vice President

Philadelphia Analytical Laboratory

qlp'+II-434

Ihe results presented in this repon relate only to the analytical testing and conditions o(the samples at receipt and durine storage. All pages nl this repnn are
integral parts of the analytical data. Therelore. this report should only be reproduced in its entirety of II pages.

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



WET CHEMISTRY METHODS GLOSSARY FOR ANALYSIS OF WATER SAMPLES

Acidity

_Allcalinity _Bicarbonate _Carbonate

BOD

Ion Chromato phy: ^

_B mide hloride 5/Fluoride

_ itrite itrate _Phosphate

idfate _Formate _Acetate _Oxalate

Chloride

Chlorine Residual

EPA 600

305.1

310.1

405.1

SW846 OTHER

Cyanide Amenable to Chlorination

Cyanide ( Total)

Cyanide, Weak Acid Dissociable

COD

Color

Corrosivitv ( by Coupon)

('hromium VI

Fluoride

Hardness, Calcium

Hardness, Total

Iodide

Surfactant

_Nitrate-Nitrite _Nitrate _Nitrite

Ammonia

Total_Kjeldahl Nitrogen _Organic Nitrogen

Total _Organic _Inorganic Carbon

Oil and Grease

_pH _pH, Paper

Petroleum Hydrocarbons, Total Recoverable

Phenol

_Ortho Phosphate _Total Phosphate

Salinity

Settleable Solids

Sulfide

Reactive Cyanide Sulfide

Silica

Sulfite

Sulfate

Specific Conductance

Specific Gravity

_TCLP _TCLV

Synthetic Precipitation Leach

Folal _Dissolved _Suspended _Solids

Total Organic Halides

Turbidity

Volatile Solids _Tutal _Dissolved _Suspended

Other:

" 3p 0

,!

^.0

3252

_330.5 (mod)

335.2

335.2

410.4 (mod)

110.2.

340.2

215.?

130.2

425.1

353.?

350.3

351.4

415.1

413.1

150.1

418.1

420.1 _420.2

365.2

160.5

376.2 376.1

370.1

377.1

375.4

120.1

16(1.I __3

450.1

180.1

160.4

5210B (b)

9056

9056

9056

9251

9010A

9010A 9012

_1110 (mod)

7196A

_ILM04.0 (e)

412 (a) _4SO0CN-I (b)

5220 C (b)

3500Cr-D (b)

_ASTM D19P202 (1)

9060

9070

9040A 9041A

9065 9066

9030A

Sec 7.3

9038

9050

1311

1312

9020B

4500-P B _C

210A (a) _ 2520B (b)

213E (a)

Vlethod: 02
ullV 21 31 ON/A48M



METHOD REFERENCES AND DATA QUALIFIERS

DATA OUALIFIERS

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

associated numerical value is the sample detection limit.

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

ABBREVIATIONS

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

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

ANALYTICAL WET CHEMISTRY METHODS

ASTM Standard Methods.

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

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

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

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

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

d. Method of Soil Analysis , Part 2, Chemical and Microbiological Properties, Am.
Soc. Agron., Madison, WI (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 - Lionville

INORGANICS DATA SUMMARY REPORT 01/06/99

CLI6NT: TNU-HANFORD C99-009

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

SAMPLE SITE ID ANALYTE

002 BOT1C] Chloride by IC

Fluoride by IC

Nitrite by IC

Nitrate by IC

GulEate by Ic

RECRA LOT #: 9811L434

REPORTING DILUTION

RESULT UNITS LIMIT FACTOR

j10 9

........

MG/L == _ iii9i0s50 aE 2.0

0.50 u MG/L 0.50 1.0

0.25 u MG/L 0.25 1.0

33 MG/L 2.5 10

59.5 MG/L 2.5 10.0
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Recra LabNet - Lionvnlle

INORGANICS METHOD 9LANK DATA SUMMARY PAGE 01/06/99

C:SSNT: TND-MANPCRD C99-009

wORK ORDER: 10985-001-001-9999-00

SAMPLE SITE :D ANALYTR

9LANK10 95LIC09'-M81 ¢6"v e Chloride by IC

Fluoride by IC

Nitrite by IC

Nitrate by IC

Sulfate by IC

RECRA LOT #: 9911L434

REPORTING DILUTION

RESULT UNITS LIMIT FACTOR

0.25u
MG/L::

a:..^.25

1.0

0.50 u MG/L 0.50 1.0

0.25 u MG/L 0.25 1.0

0.25 u MG/L 0..5 1.0

0.25 u MG/L 0.25 1.0
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Recra LabNet - Lionv111e

INORGANICS ACCURACY RSPGRT 01/06/99

CLIENT: TNO-RANFORD C99-009

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

SAMPLE SITE ID ANALYTE

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

`-002 BOT1C7 Chloride by ICc@

BLANKIO 99LIC097-MB1

Chloride by IC MSD

Fluoride by IC

Fluoride by IC MSD

Nitrite by IC

Nitrite by IC MSD

Nitrate by IC

Nitrate by IC MSD

Sulfate by IC

Sulfate by IC MSD

Chloride by IC

Fluorrde by IC

Nitrite by IC

Nitrate by IC

Sulfate by IC

SPIKED

SAMPLB

65.1

69.0

11.6

12.1

5.0

5.2

89

92

:12

1>6

4.7

9.7

5.0

4.8

4.8

RECRA LOT -': 9911L434

INITZ:,L

RESULT

10.9

10.9

0.092

0.092

0.25u

0.25u

33

33

59.5

59.5

c.25u

0.SOu

0 25.

0.25u

0.25u

SPIKED

AMOUNT

50.0

50.0

10.0

10.0

5.0

5.0

50

so

too

100

5.0

10.0

5.0

5.0

5.0

%RECOV

108.4

114.3

115.5

119.9

100.9

103.3

113.1

118.3

112.6

116.3

94.8

96.8

99.4

95.8

95.0

DILUTION

FACTOR(SPK)

10.0

10.0

1.0

1.0

1.0

1.0

10

10

20.0

20.0

1.0

1.0

1.0

1.0

1.0
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Recra LabNet - Lionville

INORGFNICS DUPLICATE SPIKE REPORT 01/06/99

CLIENT: TNU-NANFORD C99-009

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

SAMPLE SITE ID ANALYTE

:'--•+s=gii•-• debyIC:'ziazCi-002 BOT1C7 Chlovi

Fluoride by IC

Nitrite by IC

Nitrate by IC

Sulfate by IC

RECRA LOT 9: 9811L434

SPIKB#1 SPIKB02

%RBCOV 4RBCOV iDIFP

108.4 114.3 5.3

115.5 119.9 3.8

100.9 103,3 2.4

113.1 119.3 4.5

112.6 116.3 3.3
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Recra LabNet - Lionville

INOROANICS PRECISION REPORT 91/06/99

CLIBNT: T`RI-NANFORD C99-009

WORK ORD&R: 10985-001-001-9999-00

SAMPLR SITE ID ANALYTE

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

by
ICE=•'c:.-002RBP 3OT1CI Chloride

Fluoride by IC

Nitrite by IC

Nitrate by IC

Sulfate by IC

R6CRA LOT :. 3911L434

INITIAL DILUTION

RESULT REPLICATE RPD FACTOR(REP)

10.9 10.8 0.60 '•2.0 z•

0.51)u 0.50u NC 1.0

0.25u 0.25u NC 1.0

33 33 0.097 10

59.5 59.3 0.36 10.0
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Recra LabNet - Lionville Laboratory

INORGANIC ANALYTICAL DATA PACKAGE FOR

TNU-HANFORD C99-009

DATE RECEIVED: 11/18/98 RFW LOT #:9811L434

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

BOT1C7

CHLORIDE BY IC 002 W 98LIC097 11/16/98 12/13/98 12/13/98
CHLORIDE BY IC 002 REP W 98LIC097 11/16/98 12/13/98 12/13/98
CHLORIDE BY IC 002 MS W 98LIC097 11/16/98 12/13/98 12/13/98
CHLORIDE BY IC 002 MSD W 98LIC097 11/16/9B 12/13/98 12/13/98
FLUORIDE BY IC 002 W 9BLIC097 11/16/9B 12/13/98 12/13/98
FLUORIDE BY IC 002 REP W 98LIC097 11/16/98 12/13/98 12/13/98
FLUORIDE BY IC 002 MS W 98LIC097 11/16/98 12/13/98 12/13/98
FLUORIDE BY IC 002 MSD W 98LIC097 11/16/98 12/13/98 12/13/98
NITRITE BY IC 002 W 98LIC097 11/16/9B 12/13/98 12/13/98
NITRITE BY IC 002 REP W 98L1C097 11/16/98 12/13/98 12/13/98
NITRITE BY IC 002 MS W 98LIC097 11/16/98 12/13/98 12/13/98
NITRITE BY IC 002 MSD W 98LIC097 11/16/98 12/13/98 12/13/9B
NITRATE BY IC 002 W 98LIC097 11/16/98 12/13/98 12/13/98
NITRATE BY IC 002 REP W 9BLIC097 11/16/98 12/13/98 12/13/98
NITRATE BY IC 002 MS W 98LIC097 11/16/9B 12/13/98 12/13/98
NITRATE BY IC 002 MSD W 98LIC097 11/16/98 12/13/98 12/13/98
SULFATE BY IC 002 W 98LIC097 11/16/98 12/13/98 12/13/98
SULFATE BY IC 002 REP W 98LIC097 11/16/98 12/13/98 12/13/98
SULFATE BY IC 002 MS W 98LIC097 11/16/9B 12/13/98 12/13/98
SULFATE BY IC 002 MSD W 98LIC097 11/16/98 12/13/98 12/13/98

LAB CC

CHLCRI2E BY IC MB1 W 98LIC097 N/A 12/13/98 12/13/98
CHLCR:C.E BY IC MB1 BS W 9BLIC097 N/A 12/13/98 12/13/98
FLUORIDE BY IC MB1 W 9BLIC097 N/A 12/13/98 12/13/98
Fi,U:.RIDE BY IC MB1 BS W 98LIC097 N/A 12/13/98 12/13/98
NITRITE BY IC MB1 W 98LIC097 N/A 12/13/98 12/13/98
NITRITE BY IC MB1 BS W 98LIC097 N/A 12/13/98 12/13/98
NITRATE BY IC MB1 W 98LIC097 N/A 12/13/98 12/13/98
NITRATE BY IC MB1 ES W 98LIC097 N/A 12/13/98 12/13/98
SUi.FA:"c

'

BY IC MB1 :4 9BLIC097 N/A 12/13/98 12/13/98
S7- LFA:E BY :,. M81 BS :7 98LIC097 N/A 12/13/98 12/13/98
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Thermo Nutech

W.O. No. N8-11-097-7068

Case Narrative

Bechtel Hanford Inc.

SDG H0312

1.0 GENERAL

Bechtel Hanford Inc. Sample Delivery Group H0312 is comprised of a single liquid ( water) sample

designated under SAF No. C99-009 with a Project Designation of: 100-HR3-IAM (2) GW

SAMPLING, NOVEMBER 1998.

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

2.0 ANALYSIS NOTES

2.1 Gross Alpha/Gross Beta Analyses

No problems were encountered in the processing of the sample.

2.2 Tritium Analyses

No problems were encountered in the processing of the sample.

J

-

t"%:D
Data

Cog In



SDG 7068 ^

Contact L.A. .lohnson

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0312

SAMPLE SUMMARY
Client Hanford

Contract TRB -SBB-20C92F

Case rio SDG -H031'

LAB CHAIN OF

CLIENT SAMPLE ID LOCATION MATRIX LEVEL SAMPLE ID SAF NO CUSTODY COLLECTED

BOT1C7 HANFORD SITE WATER N811097-01 C99-009 _99-OU9-56 i_/16i9- ^;._.

Method Blank WATER N811097-03 C99-009

Lab Control Sample WATER N811099-02 C99-009

Duplicate ( N811099-01) HANFORD SITE WATER N01109"1-f;4 C99-009 9:19

Lab _

2rotocc: ![er:[ca
SAMPLE S[MMARY

Vers:c^ ' _
Page 1

SDP4IARY DATA SECTION
Vers:.on

Page _
i aeport te



SDG 7068 ^

Cvntact L.A. Johnson

CHAIN OF

QC BATCH CUSTODY CLIENT SAMPLE ID

7068 C99-009-56 80T1C1

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0312

QC SUMMARY
Olient Hanf ord

:bntract TRB- SBB-20"I925

Case no SDG- Y0312

% SAMPLE BASIS DAYS SINCE LAB DEPARTMENT

MATRIX SOLIDS AMOUNT AMOUNT RECEIVED COLL SAMPLE: ID SAMPLE ID

WATER 11/19/99 : N811097-01 9968-011

Method Blank WATER

Lab Control Sample WATER

Duplicate (N81109]-011 WATER

QC SOMMARY

Page I

SOMN1ARY DATA SECTION

2age 4

N811099-01 "706e^

N811097-02 7068

11; 19/98 - 10811091-04 . ., - .a

I b id .'MANC

-mtocol Hanfor^..

1er91on Var :

_..rm DVD

"'3_0; l.p

ii Report date L3/.i:;.



TMA/RICHMOND
^ SAMPLE DELIVERY GROUP H0312 ^---- .

SDG 7068 I "lient Hanford

Centact L.A. Johnson P RE P BATCH SUMMARY ('entraet TRB-sBE-207925
Case no SDG-H0312

PREPARATION ERROR PLANCHETS ANALYZED QUALI

TEST MATRIX METHOD BATCH 20 % CLIENT MORE RE BLANK LCS DUP/ORIG MS/ORIG PIERS

Gas Proportional Counting

80A WATER Gross Alpha in Water 2857-J35 iA.O 1 1

BOB WATER ; ross Beta in Water 2857-0iP S.0 1 1 1 1/1

Liquid Scintillation Counting

H WATER Tritium in Water 2859-099 :O.C 1

Duplicates and Matrix .Spikes are those with or:ginai .1'_ientl sample in this Sample Delivery Group.

Blank and LCS planchets are those in the same oreparat-,cn batch as some Client, Dup1_cate Cr Sp_ke simple

Lab id TMANC

2_otocol Flanford ^
PREP BATCH SDM1ARY

lersron 1.
Paqe I

Porm JVD-PBS
SUMMARY DATA SECTION

^ersion 3.LG
?aa3e o

Report date L2/3C-:SA



SDG 7068

Contact L.A. Johnson

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0312

WORK SUMMARY lontract TRB- :=3-209925

Case no SDG-:-2L2

CLIENT SAMPLE ID LAB SAMPLE ID

LOCATION MATRIX COLLECTED SUP-

CUSTODY SAP No RECEIVED PLANCHET TEST b'IK ANALYZED REVIEWED BY METHOD

BOT1C1 N011099-01 7060-001 8OA/80 12/22/90 12/30/90 NJV Cross Alpha ::: Water

HANFORD SITE WATER 11/16/98 7068-001 80B/80 12/22/98 12/30/90 SSJ Gross Beta '.= Nater

C99-009-56 099-009 11/19/90 7068-001 H 12/24/90 12/30/99 NJV Tritium in Wacer

Method Blank N811099-03 7068-003 80Ai80 12/22/98 12/30/98 NJ'J Gross Alpha _: Water

WATER 7068-003 8109i80 12/22/98 l2/30/99 NSV Gross Beta i:: aater

C99-009 7068-003 H 12/24/98 12/30/90 NJV Trit.um in W, er

Lab Control Sample N011099-02 7068-002 80A/80 12/22/98 12/30/98 NJV Gross Alpha , Water

WATER 7068-002 80B/80 _2/22/98 12/10/90 ross Beta i:: liater

C99-009 7068-002 H 12/29/98 _2/30/98 ..,:: Trit-um ic Wa- _r

Duplicate (N811099-01) N011099-04 7068-004 810A/80 12/22/90 :2/30/98 NSV :;ross Alpha Water

HANFORD SITE WATER 11/16/98 7068-004 80B/00 12/22/98 12/30/98 NJV Gross Beta ir rvater

C99-009 11/17/98 7060-004 H 12/24/98 12/30/98 NOV Trit=um in Wat er

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

00A/80 C99-009 Gross Alpha in Water EPA900.0 _

BOB/80 C99-009 Gross Beta in Water EPA900.0

H C99-009 Tritium in Water EPA906.a

TOTALS

WORK SUMMARY

Paqe :

SUMMARY DATA SECTION

i'age o

_.,_. _d TtAPNC

- _ Fiacror:i ^.

V-r

.--52 4",



TMA/RICHMOND
SAMPLE DELIVERY GROUP H0312

N811097-03 Method Blank

METHOD BLANK ^

SDG 7068 Client/Case no Hanford SDG-H03:_2

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

Lab sample id N811097-03 Client sample id Met^od Blank

Dept sample id 7068-003 Material/Matrix WATER

SAF No C99-009

RESULT 2a ERR MDA RDL QUALI-

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

Gross Alpha 12587-46-1 0.40 0.59 1.0 3.0 U 80A

Gross Beta 12587-47-2 -0.19 1.4 2.4 4.0 U 80B

Tritium 10028-17-8 110 120 190 400 U H

100-HR-3-IAM(2) GW SAMPLING NOV 1998

I

QC-BLANK 29755

METHOD BLANKS

Page 1

SiRMfARY DATA SECTION

Page '

Lab id TMANC

Protocoi Hanfor d

Version Ver 1.0

Form DVD-DS

Version 3.06

Report date 12 30 38



TMA/RICHMOND
SAMPLE DELIVERY GROUP H0312

N811097-02 Lab Control Sample

LAB CONTROL SAMPLE

SDG 7066 C1ienC/Case no Hanford SDG-H0312

Contacc L.A. Cohnson ase no TRB-SBB-2;9 925

Lab sample id N811C97-02 Client sample _d Lab Control Samp le

Dept sample id "i068-002 Material/Matrix WATER

SAF Na C99-009

RESULT 2a ERR MDA ROL QUALI- ADDED 2a ERR REC 3u LMTS PROTOCOLI

ANALYTE pCi/L (COUNT) pCi/L pCi/L FIERS TEST pCi/L pCi/L 4 (TOTAL) LIMITS

Gross Alpha 69 5.0 _.0 ?.0 FpA 72.0 ;.9 96 69-131 90-12_'

Gross Beta 75 3.6 __ 1 4.0 BOB 84.7 3.4 69 78-122 80-12,]

Tcitium 13000 370 __2 400 H 13000 520 100 83-127 80-320 1

100-HR-3-IAM12) GW SAMPLING NOV 1998

.QC-LCS
29754

LAB CONTROL SAMPLES

Page 1

SUMMARY DATA SECTION

'aae 8

[.ab id TMANC

.i^tocoi Ha nford

iers1_on Ver

Form DVD - LCS

Ver9_On
- I

zrport D,,ce _/3^;11F



TMA/RICHMOND
SAMPLE DELIVERY GROUP H0312

N811097-04 S0T1C9

DUPLICATE

SDG -C68 Client/Case no Hantora _ SDG-H031-

Contact L.A. Johnson Case no TRE-SBB-26-325

DUPLICATE ORIGINAL

Lab sample id N811097-04 Lab sample Ld N011097 -:1 Client sample id EOT1Z'

Dept sample id 7^,58-004 Dept sample id 7068-001 Locatron/MaCrix HANFORD S'- WATER

Received 11/19/98 Collected 11/16/98 :- 14

Custody/SAF No C99-009-;= C99-009

DUPLICATE 2u ERR FIDA RDL QUALI- ORIGINAL 2a ERR MIDA QUALI RPD Is PROTI

ANALYTE pCi/I. ( COUNT) pCi/6 pCi/L PIERS TEST pCi/L (COUNT) pCi/I. FIERS % TOT LIMITI

Gross Alpha 2.4 1.4 1.1 1 _0 ^ HGA 2.0 4 1_- S i5 122

Gross Seta 61 l.s 2.0 4.0 80E 9_8 2.0 2.. 47 ,- ,

TriCium 3800 230 210 400 H 3600 220 230 5 1.,

100-HR-3-LAM121 GW SAMPLING NOV 1998

QC-DUPq1 29]56

DUPLICATES

Page .

SIIMMARY DATA SELTION

c'aqe :,

:-ab i^ TNANC i

Protocol Hanford

Version Ver

For® DVD-D'JP

iersron 3.Jo

-ecort daCe 12^,30/9



TMA/RICHMOND
SAMPLE DELIVERY GROUP H0312 ^

N811097-OS BOT1C7

DATA SHEET

SDG 7068 Client/Case no Hanford SDG-H0312

Contact L.A. Johnson Case no TRB-SBB-20^925

Lab sample id N811097-01 Client sample id BOT1C7

L=pt sample id 7068-001 Location/Matrix HANFORD SITE WATER

Received 11/17/98 Collected 11/16/98 09:14

Custody/SAF No C99-009-56 C99-009

RESULT 2o ERR MDA RDL QUALI-

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

Gross Alpha 12587-46-1 2.8 1.4 1.5 3.0 j 80A
Gross Beta 12587-47-2 9.8 2.0 2.7 4.0 BOB
Tritium 10028-17-8 3600 220 200 400 H

100-HR-3-IAM(2) GW SAMPLING NOV 1998

DATA SHEETS

Page 1

SUMMARY DATA SECTION

Page 10

Lab id TMANC

Protocol Hanfor d

Version Ver 1.7

Form DVD-DS

Version 3.06

Report date 12 30 98



TMA/RICHMOND
SAMPLE DELIVERY GROUP H0312 r-- i

Test 80A Matrix WATER _ j 'Rient Hanford

SDG 7068 METHOD SUMMARY .ontxaet TRB-SBB-207425
Contact LA. Johnson GROSS ALPHA IN WATER Case no SDG-H0312

GAS PROPORTIONAL COUNTING

RESULTS
LAB RAW SUF- 1: Gross 2: Sum, Alpha RESULT RATIO (%)

CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET Alpha Emitters 2-1 20

Preparation batch 2857-099

BOT1C7 N811097-01 00 7068-001 2.8 J

BLK (QC 10=29755) N811097-03 80 7068-003 U

LCS (QC 10=29754) N811097-02 80 9069-002 ok

Duplicate ( N811097-01) 8811097-04 80 7068-004 ok J

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

100-HR-3-IAM(2) GW SAMPLING NOV 1998 Average

METHOD PERFORMANCE
LAB RAW SUF- M1IDA ALIQ PREP DILU- RESID EFF COUNT FWHM DRIFT DAYS ANAL-

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

Preparation batch 2857-099 20 prep error 20.0 % Reference Lab Notebook #2857 pg . 099

BOT1C7 N811097-01 80 1.5 0 _750 78 100 36 12/17/93 12/22 GRB-ll

ELK (QC ID=29755) N811097-03 80 1.0 0 .3110 38 100 12/17/93 12/22 0R8-112

LCS (QC ID=29754) N811097-02 80 1.0 0 350 31 100 12/17/93 12/22 FR9-lIl

Duplicate ( N81109"l-01) 8811097-04 80 1.7 ] .3J0 85 100 36 12/17/93 12/22 ^RE-lE^

(QC ID=297561

Nominal values and limits from method 3.0 0 _300 5-150 100 180

PROCEDURES REFERENCE EPA900.0

EP-120 Gross Alpha and Gross Beta it. Ece_rcnmental Water,

rev 2

METHOD SUlff1MIES

Page 1

SUhp1ARY DATA SECTION

Page It

AVERAGES t 2 SD MDA ;.3

FOR 4 SAMPLES REISIDUE 8 _ .5

Lab id :MANC

Protocol HanEorl

Version Ver

-orm DV^

version 3.

Report date 12/30 5



TMA/RICHMOND
SAMPLE DELIVERY GROUP H0312

Test 80B Matrix WATER Client -qan =ord

sDG 7068 METHOD SUMMARY Contrao- m_= -sBB-20792=
Contact L.A. Johnson _ GROSS BETA IN WATER >se no cL:;_;{0312

GAS PROPORTIONAL COUNTING

RESULTS
LAB RAW SOF- 1: Gross 2: Sum, Beta RESULT RATIO (;)

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

Preparation batch 2857-099

B0T1C7 N811097-01 80 7068-001 6.3

BLK (QC ID=297551 N811097-03 80 9068-003 O

LCS (QC _ID=29754) N811097-02 80 7068-002 ok

Duplicate I11811097-011 11811097-04 80 7068-004 ok

Nominal values and limits from method RDLS (pCi/L) 4_0

100-HR-3-IAM(2) GW SAMPLING NOV 1998 Average

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

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/L L FAC TION mg 4 min keV KeV HELD PREPARED YZED DETECTOR

Prepa[ation batch 2857-099 2n prep error 15.0 % Reference Lab Notebook # 2857 pg. 099

BOT1C7 N811097-01 80 2.7 0.300 70 100

BLK (QC ID=29755) N811097-03 80 2.4 0.300 38 100

LCS (QC ID=29754) 11811097-02 80 2.1 0.300 31 100

Duplicate (11911097-01) N811097-04 80 2.0 0.300 as 100

IQC ID=299561

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

PROCEDURES REFERENCE EPA900.0

EP-120 Gross Alpha and Gross Beta .n Environmental Water,

rev 2

METHOD SDI4AARIES

Page 2

SUfR1ARY DATA SECTION

?age ._

36 12/17.,^8 12/22 !RB-110

12/17-9 12/22 GRB-112

12/111 3 12/22 9R3-111

36 12/11-_ 12;22 3RB-113

180

AVERAGES f 2 SD MDA =_3 _ I
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TMA/RICHMOND

Test H Matrix WATER

SAMPLE DELIVERY GROUP H0312 (--^I

?'_:ent Hanford

SDG 7068 METHOD SUMMARY contn,et TRB-sBe-207925

Contact L.A. Johnson TRITIOM IN WATER C:ase no SDG-H^312

LIQUID SCINTILLATION COUNTING

RESULTS
LAB RAW SUF-

CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET Tritium

Preparation batch 2857-099

BOT1C7 N811099-01 7068-001 3600

BLK IQC 10=29]55) 14811097-03 7068-003

LCS IQC 10=299541 14811099-02 7068-002 ok

Duplicate IN011097-01) N811097-04 9068-004 ok

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

100-HR-3-IAM(2) GW SAMPLING NOV 1998

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

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

Preparation batch 2857-099 2a prep error 10.0 % Reference Lab Notebook p2857 pg. 099

BOT1C7 14811097-01 200 0 .0100 100 38 12/22/9E 12/24 L32 000

BLK (QC 10=29755) 14811095-03 190 0 .0100 100 12/22/9E 12/24 L3C !..,

LCS (QC 10=297541 14811099-02 200 0 -0100 100 12/22/91 12/24 L3C-009

Duplicate (14811097-01) N811097-04 210 0 .0100 100 38 12/22/9E L2/24 "05

IQC I0=299561

Nominal values and limits from method 400 0 .0100 25 180

PROCEDURES REFERENCE EPA906.0

EP-210 Tritium in Water by Distillation, rev 0

AVERAGES ± 2 SD

FOR 4 SAMPLES

MDA 200

YIELD

METHOD SDI49ARIES

Page

SUlID1ARY DATA SECTION

Page :_

Lao id TMANC

Protoool HanEorc

Vernon Ver :

Pvrm DVDC^:-

,er__on 3-:A

Report iate _



SDG 7068

Contact L.A. Johnson

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0312

REPORT GUIDE

SAMPLE SUMMARY

Client Hanford

Contract TRB-SBB-207925

Case no SDG-H0312

The Sample and QC Summar:^ Reports show all samples, including QC

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

The Sample Summary Repor= 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 analyszs level.

The following notes anp:: to these reports:

" LAB SAMPLE ID is the -3b's primarV identification for a sample.

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

assigned by a radioc:e^.istry department in a lab.

' CLIENT SAMPLE ID is =..e client's primary identification for a

sample. It includes any sample preparation done by the client

that is necessary to :dentify the sample.

* QC BATCH is a lab ass_gned code that groups samples to be

processed and QCed t?ether. These samples should have similar

matrices.

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

samples received and r=_ported together.

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

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

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

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

Duplicate, Matrix Soik=_ and Method Summary Reports detail these

relationships.

REPORT GUIDES
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TMA/RICHMOND
SAMPLE DELIVERY GROUP H0312

SDG 7068 Client Hanford

Contact L . A . Johnson R E P O R T G U I D E contract TRB-SBB-21792°

Case no SDG-H0312

PREPARATION BATCH SUMMARY

The Preparation Batch Summary Report 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 to this report:

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

Method Summary Reports are printed.

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

' Each preparation batch should have at least one Method Blank

and LCS in it to validate client sample results.

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

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

Method Summary Report has these qualifiers on a per sample

basis.

These qualifiers should be reviewed as follows:

X Some data has been manually entered or modified.

Transcription errors are possible.

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

ready for final reporting.

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

planchet imported at one time. The results in DVD may

not be the same as on the raw data sheets.

Other lab defined qualifiers may occur. In general, these

should 'ae addressed in the SDG narrative.
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SDG 7068

Contact L.A. Johnson

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0312

REPORT GUIDE

WORK SUMMARY

Client Hanford

Contract TRB-SBB-207925

Case no SDG-H0312

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

relevant analyses in one Sample Delivery Grouc (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 measnre associated

analytes. Results and related information for each analyte

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

used in the summary data section is not t:a_ same as in

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

Work Summary.

* SUFFIX is the lab's code to distinguish mc:tiple analyses

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

The suffix indicates which result is being reported. An empty

suffix sormally identifies the firs^ attemct to analyze the

sample.

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

supporting data for a result. The Method Simmary 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 SUFF_r, may be the best

link to raw data.

* For QC samples, only analyses that direct=: QC some regular

sample are shown. The Lab Control Sample, :'ethod Blank,

Duplicate, Matrix Spike and Method Summary 3eports detail these

relationships.

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

assigned code that reflects special processing for samples, such

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

number since it is likely to affect prices.

REPORT GUIDES

Page 3

SUMMARY DATA SECTION

Page 16

Lab id TMANC

Protocol Hanford

Ver 1.0

?orm DVD-RG

Version 3.06

Report date 12 30 98



SDG 7068

Contact L.A. Johnson

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0312

REPORT GUIDE

DATA SHEET

Client Hanford

Contract TRB-SBB-20792°

Case no SDG-H0312

f

The Data Sheet Report shows all results and primary supporting

information for one client sample or Method Blank. This report

corresponds to both the CLP Inorganics and Organics Data Sheet.

The following notes apply to this report:

* TEST is a code for the method used to measure an analyte. if

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

analyzed for.

* The LAB SAMPLE :D and TEST uniquely identify work within the

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

Method Summary Reports further identify raw data that underlies

this work.

The Method Summary Report for each TEST has method performance

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

procedures used in the method.

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

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

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

COUNT. The preparation errors, which may vary by preparation

batch, are shown on the Method Summary Report.

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

this work but c::ooses 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 fcliow::ng qualifiers are defined by the DVD system:

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

REPORT GUIDES
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TMA/RICHMOND
SAMPLE DELIVERY GROUP H0312

SDG 7068

Contact L.A. Johnson G U I D E, C O I1 t

DATA SHEET

Client Hanford

Contract TRB-SBB-207925

Case no SDG-H0312

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

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

no U qualifier is assigned.

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

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

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

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

subtraction is shown on this report, B flags are assigned 'ased

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 relationshins.

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

recovery. The lab can disable assignment of this qualifier.

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

P The RESULT is 'preliminary'.

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

manually entered or modified.

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

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

Other qualifiers are lab defined. Definitions should be in the

SDG narrative.

The following values are underlined to indicate possible problems:

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

REPORT GUIDES
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SDG 7068

Contact L.A. Johnson

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0312

GUIDE, cont

DATA SHEET

Client Hanford

Contract TRB-SBB-207925

Case no SDG-H0312

An ERROR is underlined if the 1.645 sigma counting error is

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

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

activity.

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

of its 2 sigma counting ERROR.

^ When reporting a Method Blank, a REEULT is underlined if

greater than its MDA. if the MDA .s blank, the 2 sigma counting

error is used in the comparison.

REPORT GUIDES
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TMA/RICHMOND
SAMPLE DELIVERY GROUP H0312

SDG 7068 Client Hanford

Contact L.A. 'ohnson R E P OR T G U I D E Contract TRB-SBB-207925

Case no SDG-HO312

LAB CONTROL SAMPLE

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

support_n93 information for one Lab Control Sample.

The following notes apply to this report:

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

usage. Refer to its Report Guide for details.

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

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

amount

An amount added is underlined if its ratio to the corresponding

RDL _s outside protocol specified Limits.

^ REC 'Recovery) is RESULT divided by ADDED expressed as a

percent.

The first, computed limits for the recovery reflect:

1. The error of RESULT, including that introduced by

rounding the result prior to printing.

=f the limits are labeled (TOTAL) , they include

creparation error in the result :f labeled (COUNT),

they do not.

2. The error of ADDED.

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

center of the computed limits.

^ The second limits are protocol defined upper and lower QC Limrts

for the recovery.

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

ranaes.

REPORT GUIDES
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SDG 7068

Contact L.A. Johnson

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0312

REPORT GUIDE

DUPLICATE

^.ient Hanford

Contract TRB-SBB-207925

_ase no SDG-H0312

:f--::

The Duplicate Report shows all results, differences and primary

supporting information for one Duplicate and associated Criginal sample.

The following notes apply to this report:

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

usage. This applies both to the Duplicate and Original sample

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

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

test to the Original, the Original's RESULTs are under'_ined.

` The RPD (Relative Percent Difference) is the absolute :"alue 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 ccm_outed 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 othe.r's result in the RPD.

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

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

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

rather than the error of the relative difference. The errors

include those introduced by rounding the RESULTs prior to

printing.

If this limit is labeled TOT, it includes the preparatcon 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.
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SDG 7068

Contact L.A. Johnson

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0312

GUIDE, cont

DUPLICATE

Client Hanford

Contract TRB-SBE-207925

case no SDG-H0312

2. A protocol factor (typica'_ly 2) times the average MDA as

a percent of the average result This limit applies

when the results are cicse to the MDAs.

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

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

the Difference Error Ratio 7ER), which is the absolute value

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

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

limit.

Except for differences a_e to rounding, the DER is the

same as the RPD divided 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.

REPORT GUIDES
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SDG 7068

Contact L.A. Johnson

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0312

REPORT GUIDE

MATRIX SPIKE

Client Hanford

Contract TRB-SBB-207925

Case no SDG-H0312

The Matrix Spike Report shows all results, recoveries and primary

supporting information for one Matrix Spike and associated Original

sample.

The following notes apply to this report:

• All fields in common with the Data sheet Report have similar

usage. This applies both to the Spiked and Original sample

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

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

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

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

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

this amount.

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

outside protocol specified limits.

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

divided by ADDED expressed as a percent.

* The first, computed limits for the recovery reflect:

1. The errors of the two RESULTs, including those

introduced by rounding them prior to printing.

If the limits are labeled (TOTAL), they include

preparation error in the result. :f 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

REPORT GUIDES
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SDG 7068

Contact L.A. Johnson

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0312

GUIDE, cont.

MATRIX SPIKE

Client Hanford

Contract TRB-SBB-207925

Case no SDG-H0312

for the recovery.

These limits are left blank if the Original RESC=, is more than

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

way of accounting for that when the spike is sma-_: compared to

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

` The recovery is underlined (out of spec, if it i: outside either

of these ranges.
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SDG 7068

Contact L.A. Johnson

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0312

REPORT GUIDE

METHOD SUMMARY

Client Hanford

Contract TRB-SBB-207925

Case no SDG-H0312

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

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

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

Report.

The following notes appl_: to this report:

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

batch. A preparatio:: batch is a group of aliquots prepared at

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

method.

There should be Lab __ntrol 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 s=nce they QC sample dependencies such as

matrix effects.

' The RAW TEST column =_hows 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 specif'-c details about how the lab labels work.

The Lab Sample or P1ar.chet ID combined with the (Rawl Test Code

and Suffix uniquely :dentify the raw data for each analysis.

^ If a result is less t:an both its MDA and RDL, it is replaced by

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

RDL but less than the 1nDA, the result is shown with a'U' flag.

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

r Non-U results for Met:od 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, wi_h the last two underlined. 'No data'

REPORT GUIDES
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SDG 7068

Contact L.A. Johnson

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0312

GUIDE, cont.

METHOD SUMMARY

Client Hanfcrd

Contract TRB-S3B-20792`S

Case no SDG-'r.0312

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

correspond to when the recovery is underlined on the Lab Contro_

Sample or Matrix Spike Report. See these reports for supporting

data.

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

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

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

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

for supporting data.

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

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

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

MAX MDA reflects only those results with RDL equal to the

smallest one.

MDAs are underlined if greater than the printed RDL.

* Aliquots are underlined if less than the nominal value specified

for the method.

* Prepareation factors are underlined if greater than the nominal

value specified for the method.

* Dilution factors are underlined if greater than the nominal

value specified for the method.

Residues are underlined if outside the range specified for the

method. Residues are not printed if yields are.

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

recovery depending on the method, are underlined if outside the

range specified for the method.

* Efficiencies are underlined if outside the range specified for

the method. Efficiencies are detector and geometry dependent sc

this test is only approximate.
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SDG 7068

Contact L.A. Johnson

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0312

GUIDE, cont

METHOD SUMMARY

Client Hanford

Contract T.RB-SBB-207925

Case no SDG-H0312

* 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 absolute values are

greate:c 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.

* Analys:.s dates are underlined if before their planchet's

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

it.

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

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

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

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

Matrix Spike results since their matrices are not necessarily

similar to client 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 1^mits are computed based on

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

for the planchets.

The ratio is underlined (out of spec) if the absolute value of :ts

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
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SDG 7068

Contact L.A. Johnson

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0312

GUIDE, cont

METHOD SUMMARY

Client Hanford

Contract TRB-SBB-207925

Case no SDG-H0312

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

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

each relevant analyte. Results less than their MDA are not :.ncluded.

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

samples since their various planchets may not he 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 tie total weight computed from associated isotopic results.

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

isotopic results. The weights depend on the molecular weight and

half-life of each isotope so as to convert activities Idecaysl to weight

(atoms).

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

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

measurements.
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PNNL
CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

C.O.C. #

C99-009-56

Page I of I

Collector PR j{)X( ntacVReaunter ekohoneNo. MSIN FAX

SAF No.
roo-nnu

amplln[ Orieln Purchase Order/Char¢e Code

1'roiect Title ¢book No.
r^ -5/iu- i

Ice Chest No. Temo.
s4A(- -S,5 4 c

hioued To (Lab) ethod ofShloment 111 of LadlndAir Bill No.

Protocol )ata Turnaround site Pronertv No.

POSSIBLESAMPLRHAZARDS/REMARR.S
'••

PECIALINSTRUCTIONS HoldTfine TotalActivirvEzemolion:
FAX COPIES OFTMA & QFS LOG-IN TO DL STEWART (372-1704) & 1M DUNCAN (372-9052).

Yes No U

Sample No. Lab ID • Date Time NolPype Container Sample Analysis P¢sorvative

BOT1C5(F) W // 4 G/c 1x500-mLGtP CPMetels-6010A(TAL) HN03topH<2

80T1 C7 W 1x500-mL G/P ICP Metals - 8010A (TAL) HN03 to pH <2

80T1 C7 W 1x500-mL P IC Anlons - 300.0 (Chloride, Fluodde, Nitrate, Nitrite, Su#ete) Coot 4C

BOTIC7 W 1x20-mL P Activ'nyScen None

B0T1 C7 W 2x1000-mL G/P Gross Alpha HN03 to pH <2

BOT1C7 W 2x1000-mL G/P GrossBeta HNO3topH<2

BOTIC7 W 1t2iB-mL P
^s

Tntium-H3 None

RelirpuistR By(^ nt

R FQ

Sign Dete/rimeeG1^Q

î l

ReaivedBy nt Sign DetdritR Matriz'

S - Sml DS - pslm SMid

Dstr/fimeRelinquished By
-[/

'^ CJ•+"Y^ 11^ IV -CreIJ 134^1^.3. 7t-^^

Received y Detdl'ime SE Seditnent
SO Solid-
SL Sludx
W . Wooer

DL Dpum Iloui
T - Tiaaue
WI = Wlne
L . Uouid_

Relinquished By

^ EX 1 /- /7--0/f3

Detdrirrc Received By Detdl9tre 0 (NI
A . Air

V - Vextetinn
X = (hlw

RelinquishedBy Dsttlfinr RecsivedBy Date/rine

FINAL SAMPLE

DISPOSITION

Disposal Method (eg.. Rnum to customer. per la6 procedure, used in process) Disposed By Dete/time



t <...

at ov er
Contractnr CONTROL N0.

OFF-SITE (To be obrained from PROP.EpRTY MANAGEMENTI

WAS^^ MAcvhrn t PROPERTY CONTROL b,/99o d^?r^_ -^
PART I - TO BE COMPLETED BY ORIGINATOR

Oepa tme t
^Cly. S 1CQS

Section
V A^IL"t1^ w

Un •
^ Ilw Sft/•V IC ¢J^y

The following items are to be shipped from IJ contractar q Vendor

Routing +'a^( Frr. i¢SS IJ'repaid q Collect

Shipped to T(^A / wQik.y „1 Off-site Custodian

Company
Z03o W.•r t- {^vi.

^cclc..-aS ^JA•^tcl.ta'Z.
S n

Address CA, r, Mf) Uy On-site Custodian Payroll No.

City ^ State Zip Code

Country

Oty. Property No. Description ( include Manufacture Name, Model, Serial No.) Acquisition Cost

_1GG1•.^ ^.6p1^ Co+•w..C^ µlA{y. SA...tP1.z,S Gtr-vblt 6AScJaA

A^c..l ('.N4.^1[a^A c+r lrr k- tCtc,

CGUIw tt SML- 59$ 4 3 Libs

C.O. G. tz G99 •006 `13 Z. 3O T CG Z(. , U2,7

t307 lcg 1C.7^

q Classified rqUnclassified q Shipped Under DOE Contract q Shipped Under Contractor's Use Permit Contract

Necessity for the off-site use of this property

q Required for Project Work. List Project No.

SA-'(°l4-J COh^v,t.•t Ct?.NtoAc.JtUt4"7'tte ctots tnol' txCctc.^L OOT

Or I.A%J Cvt't4/'vq \r^.kS.
q Off-site Assignment

q Shipment to Subcontractor. List Subcontract No.

[R'Other(Pleasespecify) Ybr^vt^•L Ahnlys\S C-Idho.-'E't'^4•^ "E'^UJI
.

Ak -k^„s stk^.

CERTIFICATION OF TH RAD/AT/ON MON/TORING RELEASE MUST BESECURED THE SAME DAY THAT MATER/AL /S DEL/VERED TO SH/PP/NG.

RM Clearanc for Pub' Release RM Survey No. Date

n1k nl iy
Locatio of and ntact for Property (Name/Phone No./Bldg./Areal

37Z _Z-a Z( 3,IS 111113 l1GO
Date Ready for Shipment Cost Code to be Charge Approximate Date This

1 1l0 -'•ye D13 bo 1c-I 0' 1EL60
Property will be Returned 1

A

9rIgiR3tEd'8y (Ze„^tncJVra19¢c,^ S+/= Date ^'t...¢ Authorized By Date

1/lVl9s n K.J.^G
Proper epresenta we Signature Date eme A ovalProperty

As

Date L

PART II - TO BE COMPLETED BY SHIPPI,
I

r

Date

DISTRIBUTION (AFTER FINAL SIGNATURES)

White - Property Mana gement Yellow - Shipping Green - Accounts Payable Pink - Originator Goldenrod - Property Management

BC-6001-579 101 /951



Thermo NUtech - Richmond

SAMPLE RECEIPT CHECKLIST

SAMPLE RECEIPT

Client: PlV/U Date(rme receivad

CoC No. C 7g

Container I.D. No. SAL 5`19 Requested TAT (Days) JIS P.O. Received Yes (] No (4}-

1NSPECTION

1. Custody seals on shipping container intact? Yes No I 1 N/A [ I

2. Custody seals on shipping container dated & signed? Yes [ v] No ( I N/A ( I

3. Custody seals on sample containers intact? Yes I Y) No I I N/A I I

4. Custody seals on sample containers dated & signed? Yes (i/1 No [ I N/A [ 1

5. Cooler Temperature: g, -^ Packing material is: Wet (LT ]Dry I

6. Number of samples in shipping container:

7. Number of containers per sample: (Or see CoC

ork agrees with samples? Yes (^i No ( 1

s have: Tape [] Hazard iabels ( 1 Rad labels ( 1 Appropriate sample labels [ T-T

s are: In good condition (^ Leaking [ I Broken Container [ I Missing [ 1

e any anomalies:
50

L

M. notified of any anomalies? Yes L}' No ( 1 Date

14. d by Date: Time:Received r^CD

LOGIN

Group No. Client W.O. No.

PROGRAM MANAGER

Sampl e holding times exceeded? Yes I ) No I I

Client Notified: Name Dateltime

Form SCP-01.2, 11-06-98 '50 years of quality nucfear, services



Thermo NUtech - Richmond

Ice Chest Receipt Log

Use one form per shipment. Refer to Thermometer Correction Log for correction factor.

Customer: PNhlL Date: +1- / 7- -Y!aL

3AN LIce chest #
or description ^y Q

Thermometer:
time in

Thermometer:
time out

Thermometer ^ ^G
reading

Thermometer ^^ ^
number

Correction
factor

Actual
temperature •

Custody seals on ice
chestintactl

Custody seals
dated 1

Custody seals
signed?

Custody seals on
samples?

Ice chest scanned for
activity?

* Temperature is in degrees centigrade.

Technician:
V
,"4

- -
v-^f'7

Form SCP-01.1, 10-05-96 "qua/itynuclearservices"
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