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TABLE 4a: TOTAL CYANIDE ANALYSIS DATA FOR TASK 284

SDG #9
SOIL-SEDIMENT SAMPLES
Sample Sample Blank Spike Sample+  sample Sample+ sample
6l dup. G2 GS added spike G3 64 (ICv) spike G3 G4 (ICV) Flags
Sample ID# PNL Logé (mg/kg) C (mg/kg) C  %RPD  (ug/L)C (ug) (mg/kg) (mg/L) recovery(%) recovery(%) Q Footnote#
1,2,3
(ALL)
BO1RHR 92- 570 0.6 U 0.6 U N/A 591U 48.55 10.0 9.67 99 103
BO1! 92-00571 0.6 U
BO15K0 92-0( 0.6 U 0.6 U N/A 591U 48.55 9.7 9.59 95 102
B0O15K2 92-00922 0.8 B
BO15K6 92-00931 0.6 U 0.6 U N/A 59U 48.55 10.1 10 101 106
BO15K3 92-00921 0.6 U
BO15L0 92-01202* 0.7 8 0.8 B N/A 59U 48.6 11 9.5 103 101 4,5
B8015K8 92-00977 1.2 o 5
B015L0 92-01202* 0.6 U 1.5 N/A 59U 49.38 11.7 11.05 113 118 4.6
BO15K8  92-00977 1.4 e e s 6
* Not samples in the SDG but reported for QC purposes Mean 100 103

Std. Dev. 3 2

Footnotes
. Concentration of stnrk ICV-6=9.4 mg/L (9.4 lig of cyanide is added to each distillation flask and recovered in 250 mL of 10H).

Contract required . ection limit for soil-sediment = 1.0 mg/kg.
[ 1icate precision under the CLP protocol must be within one CRDL when either sample or duplicate are below 5X CRDL.

1

2

3.

4. Sample BO15LO0 is not part of this data package.

5. Repeat of cyanide analyses for samples B015L0 and BO15K8, as the ICV in initial analysis run (6) exceeded the CLP control limit of 115%
6

Initial analysis run for samples B015L0 and B015K8.

U = Analyzed but not detected (less than IDL)
B = Less than CRDL but greater than or equal to IDL









JABLE 5: FREE CYAl DE ANALYSIS DATA

No data necessary.
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TABLE 8: Hg COLD VAPOR AA ANALYSIS DATA FOR TASKS 2 & 4

SDG #9
SOLID SAMPLES
------------- 83 (a)
Bl B2 86 = ceemmemceeee- B4 (b,c)
------------------------------------ Sample Digest ----------u--
Sample Flags Dupl. B1&B2 Blank +Spike Spike LCS LCS
Sample IDFf PNL Log# mg/kKg C Q mg/Kg C %RPD ug/L C mg/Kg %rec mg/Kg X%rec
BOOX75 (h) 91-07815 0.14 N 0.15 5.0 0.04 U 0.23 71.3% 10.1 79.3%
10/16/91 (0.10) N
NIST SRM2704 1.3 88.3% s
BO15K3 92-009 0.09 N -

11/04/91 (0.06) B N (0.06) U

(a) B3 Predigestion Spike Level = 0.05 ug Hg

(b) | 3 Hg certified at 12.7 mg/Kg (Range 8.5 to 17.0 mg/Kg)

(c) l.... SRM2704 certified at 1.47 ug/g Hg

(d) RPD onl ~alculated if both sample and duplicate are >IDL

(e) IDL = 0 ug/L [or 0.005 mg/kg -> 0.2g sample, 25 ml alysis aliquot]
(f) CRDL = 0.2 ug/L [or 0.1 mg/kg -> 0.2g sample, 100 mL analysis aliquot]

(g) Calibration standards NIST SRM3133, ICV/CCV standard Johnson-Matthey 14395
(h) BOOX75 not part of SDG; sample used for QC during batch analysis.

(i) Values in { ) were analyzed originally on the date indicated.

CLP Forms

N = Spiked sample recovery not within control limits
U = Analyzed but not detected (less than IDL)
B = Less than CRDL but greater than or equal to IDL

































TABLE 11: TOTAL ALPHA ANALYSIS DATA FOR TASKS 2 & 4

SDG #9
SOIL SAMPLES
----------- Spike
Total Alpha +/- Conc. +/- Spike
Client # Sample # Sample Type {pCi/g) 1 sigma RPD {pCi/g) 1 sigma % Rec.
B015K3 92-0 Soil 25.7 5.8
BO15K3 92-0 Duplicate 23.9 5.7 7
92-0 Blank <4.7
92-0 I 1k Spike 57.1 8.4 54.8 0.6 104.0
’ 92-0.... .. .- .latrix Spike 66.7 4.6 45.4 0.5 92.3
Average X recovery 98 +/- 8
* Not samples in t reported for QC purposes
l The detection 11 1 samples of this size is approximatedly 5 pCi/g.
Contract detecti an be achieved by use of a larger sample size and
longer counting ! to the high activity of the samples in this batch,

a smaller sample size and shorter counting time were used.

€S

wr is based on the propagated error of volume and counting uncertainties.

















































































PCE esticide Analysis
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200-BP-1 QA PL  : ALO-001
PROGRAM: 16772
FILE CAT.:

PNL-A -051, Rev. O
Exhibit 1
Page ] of 1

Delivered by: ™MBRIT DO T ULBS Date/T !1\6—\'%‘%‘ Wa ST

Recelved by:_ &O%&\\q
Customer Sample Number(s): 3F S WD . \'S¢l§\3% ; CS/QS 1S XKoo
ALO Sample Number(s): 2L -~ OO SFO IO Q2-00S F2_

1. Customer Chain-of-Custody »rm: Present V’//’ Absent

2. Additional Shipping forms (1§st):
<A~
3. Custody Seals on Shipping and/or Sample Conlainers and their Conditlons.
Present_ \V/ Absent
If Present, Condition:__ YNNI VENC

4. Sample Tag(s) ID Humbers If not NMecorded on the Chaln-of-Custody Record
or on Sample Vial.

Notes:

5. Condition of Shipping Conl=inar (Verify that lfce sti11 exists such that
samples are at refrigerate Lemperature).

0O WATEIL w1 TRy \Co. CONFEWRMED O
b AT o \ | \
6. Condil )n of Sample Vials. SR, !
Ox

7. Verification of Agreemenl or Honagreement of Information on Receiving
Documents.

O <

8. Resolution of Problems or Discrepancies.

O =

RETURH COHPLETED FORM TO PROJECT MAHAGER

B01=004






S e e e S e

E=-BLAIK
SAMFLE RA3

SAMPLE STATUS REPORT FOR E 81295,
DISPATCHED: 10/17/91 5:59
RECZIVED: 1l0/18/91 8:17

RESL.TS OR 37TAYT2S
FEXXRLERRRARARNKK:
L 9. CLCOoE FIZILC

ZXT.
FEKA
271

DETER.
LRSS EY Y

TET-ACT

(W)

IND OF RIFORT

B01=006

TP WS PR PREEL ETE

————

Bo1538

EOLSIY TIME: L0/18/91 3:28

MNCT BEZN S_URFED
CUT OF £ ) Clasesx
RANIEZ? ANS?  CarLe
Any TR X & ¥4
N Y FZZRP

BEST COPY AVAILABLE



Roysko
SAMPLE STATUS REFORT FC= Z BiZA. E-RLANK 01833 TIME: 10/18/9%1 B3:2
DIV ATCHED: 10/-.7/91L 13: SAMFLE RaS 1IT SEEN SLURFED
XECEIVED: lGric /91 J:17 .
ZF OCCD CHARGE

IXT. 2JETER. SRESLLTS CR ZTATWLS TRMGE? AMST  CODE
RN

[E £ ARAKKAXE ERR G REKR AN RN LA A5 s hm b v R L AR A LA ES ¥Aah EE ¥ 3-8
. SN ITLA3 i FZIER

LT ToOT-A0T e - . -
T - 1w [ w ale R T R

BEST COPY AVAILABLE

BC —007

































PROGRAN: 1677
FILE CAT.:

PNL-ALO-051, Rev. O
Exhibit 1
Page ] of 1

" 200-BP:1 QA PLAN: ALO-001
2

SAMPLE € T FORH

Delivered by: \WEMDY TTHOMPSONM  Dpate/Time: _\Q-2X4-AQ\ \2TQ
Received by:_ =, ROV 1INV

Customer Sample Number(s): & \S ¥ &

ALO Sample Number(s):__ A ~ OO

1.
2.

Customer Chain-of-Custody lform: Present — Absent

Additional Shipping forms ist):
S Ane

Custody Seals on Shipping and/or Sample Contalners and their Cenditlons.

N

Present Absent.

IT Present, Condition: NN S S

Sample Tag(s) ID Humbers nol Recorded on the Chain-of-Custody Record
or on Sample Vial.

Hotes: M/P\-

Condition of Shipping Conlainer (Verify that ice still exists such Lhat
samples are at refrigerale temperature).

A C\'»m-e& N QCOMTRRT o v \cc-_)
|

FOUNO TO greg - o
Condition of Sample Vials. AN 0%«

QA (<

Verification of Agreement or Honagreement of Information on Recelving
Documents.

O (<
Resolution of Problems or Discrep cles.

O \=-

RETURN COMPLE' D TORH TO PROJECT MANAGER

p01-018






Westinghouse Hanford CHAIN OF CUSTODY
| Company
Custody Form Initiator _ ".3. I hom L‘/bDf) Project #: 91-019

Company Contact

W.S. Thompson

T;lephone L-21A2A

Collection Date _/D]Z2.U 19 |

Project Deslgnauon/Samglmg ocations _ 200-8P-1 Operable Unit
ubt/

Boring: -"'5-=B=-493- R~ tﬁ—TOQ@ 2!&’6'4‘“}@@

Time |17 ), /9257y

ice Chest No. ’FJ: b ‘j-

Field Logbook No. um;_u_za]_;;___

Bill of Lading/Airbiil No. N/A

2008 e PUANYALO 00—

Method of Shapmem. Hand Carry

PROGRAM: 16772

Shipped to _‘12-9' PNL _tabgratory

FILE-CAT::

oD 0fagfan

Possible Sample Hazards/Remarks Mma&_«?ﬂmy_w_

WM(;{.

(D _PooXES

Sample Identification

3y /000md- plantrc  unzu C/LéZOf/) CLP- fotat en; 79(#(‘/0 Lorvech

N LU&‘l't_r

NaOHY CLP - tode] Co: free Qv Poreo OV

@_BoI1SKR]

—lxl2omdy gloss: Spilc Cep- tohl . free v Feveo Oy

{0 Fielg Transfer of Custody

CHAIN OF PQSSESSI!

{Sign and Print Names)

Relinquished by: Received by: [\ _ hs& WIS Date/Time: \3 3 )
//%W NI EN N ©0-28-2)
Relmquus Neceived by: Date/Time:
Relinquished by: Received by: Date/Time:
Relinquished by: Received by: Date/Time:
Final Sampie Disposition
disposal Method: l Disposed by: [Oate/Timn:
ments:

B01=020

= MS:L







© asves s semams

PNL-ALO I, Rev. O
Exhibit 1
Page | of 1

SAHPLE RECEIPY FORM

Delivered by: 90 , TTAMOWES CN Date/Time: \O=2AL B \ 120
Received by:_<  RORRIwLS ' '
Customer Sample Number(s):mﬂg X8 , LIS WO . RS S
ALO Sample Number(s): Qo - 03 ~+® QA2 -coGF -

1. Customer Chalin-of-Custody form: Present /I\bsent

2. Additional Shipping Torms  ist):
SA R~
3. Custody Seals on Shipping and/or Sample Conlainers and thelr Condilions.
Present " _ Absenl '
If Present, Condition: Y% T ENC T

A. Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes: W/ A

5. Condition of Shipping Container (Verify that fce sti1l exists such Lhat
samples Ee at refrigerated temperature).
\ICE IW CONTRCTY WOIITH  WATER MEWL
. WOATEN KT Qe
6. Condition of Sample Vials. ) !

O

7.. Verification of Agreemenl or Monagreement of Information on Recelving
Documents.

Qe

8. Resolution of Problems or Discrepancies.
O =

RETURH COHPLETED FORM TO PROJECT MANAGER

B01-022



'J""-IOILSHI
VS fkbﬂiﬂﬁk
SAMPLE STATUS REPORT FOR E 7g7a, E- aLnNk‘bo

TIME: 10/28/91 10:40
DISPATCHED: o7 72791 13 1 SAMFLE HAS N
RECEIVED: 10/28/91

BCEN SLURFED
10137 .
’ OUT OF GUOD CHARGE
EXT. DETER. RESULTS OR sTaTUS RA 2 ANST cope
I I tttttxxtttt*t**xtx*ttttt*x:vt*xxt: X xxx KXKKXK
4271 TOT-ACT < s.000008 ol PICL/G N 1% E3EP
END OF REP T

B0O1-023



‘ gﬁdHA

15€
SAMPLE STATUS REFPORT FOR E 8270. E-BLANEK a@rww TIME: 10/28/91 10140
DISP¢ CHED: 10/23/91 15:14 SAMFLE HAS NOT BEEN SLURFED
RECEIVED: 10/28/91 137 .

QUT OF (GOUD CHARGE
E) . DETER. RESULTS OR STATUS RANGE? AN3T CODE
AKX RRRRFEREE XAAXXKKERRRRBERERR KRR RRXIKB KB RENR LR 3 3 PR kXK AXK
4271 TOT-ACT L73960E Q2 FICL/G N Y FEZBF

END OF REPORT

B0O1-024






Report To

West >use Hanford Company
iland, Washington

Data Validation Report
200-BP-1 RI/FS
Laborato  Pacific Northwest Laboratory .
Data Packages: B0OOX68-PNL-050, BOOX64-PNL-051, B015G4-PNL-052, BO15HS-PNL-053
Samp Matrix: Soil and Water
Analysis Type: Organics/Inorganics/Wet Chemistry/Radiochemistry

Prepared By

Golder Associates Inc.
R Imond, Washington

February 8, 1993 913-1719






























T-bruary 8 1993 9 913-1719

» For cyanide, samples BO0OX72, B015G4, BI 3G6, B015G8, B015G9, BOOX88, and
BO15HO

» For mercury, sam, 77

The associated sample results have been qualified as estimated (J for detects, UJ for non-
detects).

Calibration

* An initjal calibration verification (ICV) sample was performed for cyanide analysis

in place of a mid-r. ze standard. Therefore, no qualification of the data was
required. '

¢ The cyanide ICV percent recovery exceeded control limits for the associated
samples in SDGs B015G4 and B015HS8. The associated sample results (BO15H]1,
B015H4, and B015K8) have been qualified as estimated (J for detects, UJ for non-
detects).

Blanks

The following compounds were detected in the laboratory blanks:
e ' )G B00OX68: Copper
e SDG B00X64: Antimony, copper, cobalt, and potassium

e SDG B015G4: Cadmium and potassium

o SDG BO15HS8: Ca ajum and potassium

All associated positive sample results less than five times the blank concentration for the
above compounds in the respective SDG have been qualified as undetected (U).

Matrix Spike

The following spike results exceeded the QC limits of 75% to 125%:
e SDG B00X68: Antimony and manganese
e SDG JX0X64: Antir ny
o SDG B015G4: Anti ny

o SI 015HS8: A1 nony



February 8, 1993 10 913-1719

The associated sample results | re en qualified as estimated (J for detects, UJ for non-
detects).

Laboratory Control Sample

The following laboratory control sample percent recoveries were out of the specified control
limits:

e SDG B00X68: Arsenic

* SDG B00X64: Thallium

e SDG B015G4: Aluminum and sodium
» SDG B015HS8: Aluminum and sodium

The associated sample results in the respective | G have been qualified as estimated (J for
detects, UJ for non-detects).

Duplicates
e A laboratory duplicate for cyanide was performed on the water sample, BO0OX82 in
SDG B00X64, the RPD value was 61.83%. Therefore, the associated cyanide result
has been qualified as estimated (J).

Serial L itions

The following serial dilution results exceeded the QC limits of 10% for analyte
concentrations greater than 50 times the IDL:

» SDG B00X64: Zing, iron, and manganese

The associated sample results have en qualified as estimated (J for detects, UJ for non-
detects).

325 Wet Chemistry
H ling Times

The following samples exceeded h¢  ng times for the anion parameters, phosphate,
nitrate, nitrite, and sulfate:

e SDG B00X68: Sample BOOX75 (nitrite, nitrate, and phosphate only)
e SDG B0O0X64: Sample BOOX77

e SDG B015G4: Samples B015G9 and BO15H1






























VALIDATED INORGANIC AND TOC DATA (mg/Kg) 08-Feb-93 PAGE 1 OF 1

BATTELLE - PACIFIC NC. ... M __.'L ABORATORY

DATA PACKAGE BOOX68 BOOX64 B015G4 BO15G4 BO15H8
SAMPLE NUMBER BOOX75 BOOX77 BO15G9 BO15H1 BO15K3
INORGANICANALYTES  CRDL Resut Q Resut Q Resut Q Resut Q Resut Q
ALUMINUM 0 7420 7610 8030 J 6010 J 8700 J
ANTIMONY 12 46 W 43 W 26 W 28 W 29 W
ARSENIC 2 23 J 24 8 647 B 544 B 822 B
BARIUM 40 69.1 63.7 78.6 68.6 69.9
BERYLLIUM 1 045 B 03 8 0.26 B 0.26 B 029 B
CADMIUM 1 058 U 054 U 20U 2u 16 U
CALCIUM 1000 7290 6500 7350 5670 | 6390
UM 2 8.8 7.6 10.2 103 125
COBALT 10 83 B 71U 73 8 62 B 69 B
COPPER 5 183 U 119 U 21.5 18.6 17.1
IRON 20 14500 14700 J 22200 18600 18000
LEAD 1 5.9 5.5 an 293 B 3.21
MAGNESIUM 1000 4730 4710 4160 4240 4560
MANGANESE 3 288 J 289 J 269 269 279
MERCURY 0.04 014 R 01 R 0.25 J 0.07 J 0.09 R
NICKEL 8 14.2 1 11.6 12.9 11.6
POTASSIUM 1000 1270 1080 U 793 R 838 R 1170 R
SELENIUM 1 0.14 .U 0.14 U 5U 5 U 5U
SILVER 2 009 U 10 U 10U 10 U 10U
SODIUM 1000 780 B 13 8 596 J 1070 J 815 J
THALLIUM 2 022 U 1 W 10U 07 B 10U
VANA M 10 248 23.6 52.1 338 35.9
2INC 4 36.6 36.8 J 441 34.2 317
BISMUTH 12 027 U 60 U 017 U 017 U 017 U
NITRATE-N 500 887 236 J 686 J 162 J 121 J
NITRITE-N' : NA 1V 1w 1w 1w 1w
PHOSPHATE-P 1 5 UJ 5 uJ 79 J 122 J 127 J
SULFATE 100 162 236 J 32 J 13 J 2 J
TOTAL ORGAN|C CARBON NA 529 194 1100 547 579

BOOX64-|. WK1












VALIDATED CYANIDE RESULTS 08-Feb-83 PAGE 1 OF 1

BATTELLE - PACIFIC NORTHWEST LABORATORY

E f _UNITS
| U MGKG
b O . U  MGKG
B800X68 e rTan 06 U MGKG
BOOX70 C 06 U MGXKG
BOOX72 C 0.6 UJ MGKG
B0OX74 C 06 U MGKG
B00X75 CN (TOTAL) 1.6 MG/KG
B0OX77 CN (TOTAL) 1 R MGKG
B00X78 CN( AL 1 U MGKG
B800X82 CN (1UTAL) 194 J UG
B00X84 CN (TOTAL) 59 U UGL
B800X88 CN(TOTAL) 59 W UGL
B00X90 C AL) 06 U MGKG
B0OX92 C AL) 06 U MGKG
B00XCO C AL) §$9 U ueL -
BOI1SG4 - C AL) 08J MGKG
B0O15G6 C AL) 06 UJ MGKG
B015G8 C* ~DTAL) 06 UJ MGKG
B8015G9 ( DTAL 06 U MGKG
B( HO ( OTAY 59 W UGL
BO15H1 Cn(OTAL) 0.6 W MGKG
B015H4 | (TOTAL) 0.6 UJ MGKG
BO15H6 CN (TOTAL) 1.5 MG/KG
BO15H8 CN (TOTAL) 1y MGKG
B015J8 CN(TOTAL) 1 U MGKG
B8015K0 CN(TOTAL) 1U MGKG
BO15K2 CN (TOTAL) 08 B MGKG
BO15K3 CN (TOTAL) 1 U MGKG
BO15K6 CN (TOTAL) 1 U MGKG
BO15K8 CN (TOTAL) 1.2 d MGKG
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TABLE 8: Mg COLD VAPOR AA AMALYSIS DATA FOR TASKS 2 & 4

SD6 74
SOLID SAMPLES
------------- : B3 (a)
8l 62 65 = meeeeeeeeee- 84 (b)
- --- Somple Digest --co-occmcee-
Sample Flags Dupl. B1&B2 Blank +Spike Spike Ics LCs
iIDf PMLLlogd mg/Kg C Q wg/Kg C XRPD wo/l C mIKu Xrec mg/Kag %rec
24?4 gos T wmeomis 0.4 N 0s .05 0.4 U 023 L3 10.1 79.3%
>0 10/18/91 (0.10) N .
/?. NIST SRM2704 1.3 88.3%

a',) (l|’bh1/

{2} BY Pradigestion Spike Level = 0.05 ug lig

He ~~=tified at'12.7 mg/kg “~ nge 8.5 to 17.) mg/Kg)

144! rtified at 1.47 ug/g vy

uu:uuted if both sample and duplicate are >I0L

r [or 0.005 mg/kg -> 0.2g sample, 25 ml analysis aliquot)
for 0.1 mg/kg -> 0.29 sample, 100 mi snal “s a)iquot]

Ion standards NIST SRM3133, ICV/CCV standard Johi.....-Hatthey 14395

v { ) were analyzed originally on the date indicated.




TABLE x: Hg COLDL VAPOR AR ANALYSIS DATA

SOLID SAMPLES

------------- B3
Bl Bz BS . B4 .
BT —— ————————— Sa "1 "' (% eemmm———.
Sample Flags Dupl. B1&B2 Blank +S| spike ICS  LCt
Sample ID} PNL Log} mg/Kg C Q mg/Kg C $SRPD  ug/L c ng/Kg  $re mng/Kg $re
B00X77 . 91-6421 0s] o704 -+£;;gi 0.05 U N/A 0.20 U o.o§<::j??§> 12.9 102
24@ ’6 ’5? - . LY
30,33'? e nizbe. %Ja gutecly

(a) B} Predigestiop Spike Leyel = 0.1 ug Hg

(b} LCS 0287 Hg = 12.7 mg/Kg

(c) RPD only calc .ated if both sample and duplicate are >IDL
(d) IDL = 0.01 ug >>>>>> or 0.05 mg/kg based on a 0.2g sample
(e) CRDL = 0.2 ug/L >>>> or 0.1 mg/kqg based on a 0.2g sample

£00—-80D



TABLE 8: Mg COLD VAPOR AA ANALYSIS DATA FOR TASKS 2 & 4

S0G 18
SOLJO SAMPLES
csscsmemcceia 83 ()
)] 02 85 | --eeeececen—e- 84 (b.c)
| =eesccmccseccee  sceeccecsces 000 cceccescee Sample Digest <-ccccccevcens
Sample Flags  Dupl. 81882 Olank +Spike Splke ics  Les
..nlof P logd wy/kg C Q wmg/kg C XRPO wg/L C mg/kg Xrec wg/Kg %rec
200X75 (h) 91-07015 0.14 ] 0.15 5.06 0.04 V 0.23 N.3x& 0.k ____
10716793  (0.10) N
NIST SRM2704 5.3
Z{“'ﬁf’!a-“ 5:5-13.5 sor5es 92-00306 0.5 T n
~N ! 10/16/98 (0.10) B8 N
' 11/04/91 (0.07) 8 N (0.1}) B
- - 80)5H1 92-00358 007 T w
2le-4-506 23-.5 NI “10/16/91  (0.20) T W (0.22)
11704791 (0.22) N (o.15) o
{a) 03 Predigestion Spike Level = 0.05 ug Mg
Mg ~~=tified at 1* * wg/Kg (Range 8.5 to }7.0 mg/Kg)
70 rtiffed at L. .. ug/g Hg '
talculated 1f both sample and duplicate are >IDL
. § =, [or 0.005 mg/kg -> 0.2g sample, -~ ml analysis aliquot)
(¢} == ~.2 _ . [or 0.1 my/kg -> 0.2g sample, 1.. nl analysis aliquot]
(g) fon standards NIST SRM3133, ICV/CCY standard Johnson-Matthey 14395
(h] ot part of SDG; sample used for QC during batch snalysis.
1) n ( ) were analyzed originally on the date indicated.

- aill9hn-



2/6-6-80¢ /9-%2o. _

N
wn

TABLE 8: Hg COLD VAPOR AA ANALYSIS DATA FOR TASKS 2 & 4

SDG #9
SOL|D SAMPLES
------------- 83 (a)
] g2 85 = eemeceeccocee- 84 (b.c)
------------------------------------ Seaple Digest -----ccccece-
Semple Flags  Dupl. 91882 Blank +Spike Spike we 1cs
Sm * """ MLlogd wmg/kg C Q wmg/kg C XRPD wg/L C  mg/Kg Xrec mg/l  Xrec
800, vy 91-07815 0.14 (] 0.15 5.00 0.04 U 0.23 71.3% 10.0 19 7
10/16/9) {0.10) N .
NIST SRM2704 1.3 88.3%

8015K3 92-00921 0.09 n
%ﬂt——f&ur—&——l--——(o.m) T

W

a) 83 Predigestjon Spike Leva} = 0.05 ug Ho
{ 207 Hg certified at 32.7 mg/Kg (Range 8.5 3o 17.0 mg/Kg)

¢ SRM2704 certified at 1.47 ug/g Hg ‘ ‘

¢ n _ :alculated if both semple and duplicate are >IDL

« 0.04 ug/L for 0.005 mg/kg -> 0.29 sample, 25 i snalysis aliquot]

{ »0. o/L [or 0.1 mg/kg -> 0.29 sample, 100 mL analysis aliquot]

$, ~=.--Totion standards NIST SRM3133, ICV/CCV standard Johnson-Matthey 14395
h) BOOX75' not part of SDG; sasple used for QC during batch analysis.

1) Values in { ) were snalyzed originally on the date indicated.

CLP Forms

N = Spiked iwlo recovery not within contro) limits
U = Analyzed but not detected (less than IDL)
B = Less than CRDL but greater than or equal to IDL

4 Wk



















TABLE 4: TOTAL CYANIDE ANALYSIS DATA FOR TASKS 2 AND 4

SDG 74
SOIL-SEDINENT SANPLES
Semple Suflc Blank Spike Samplet  sample Samplet+ sample
Coeet dup.' 62 &5 added spike 63 64 {ICV) sptke 63 - 64 (ICV) Flags
Sample [D4 UL Logd fw_ 3) C (ma/kg) C XRPO (/L) C (19) {mg/kg)  {(mg/L)  recovery(X) recovery(X) @ Footnotef
' 1.2,3
,’!.';!?"_"}'*.’ BOOX6S  93-7426 - 0.6 U 0.6 U WA 59 0 416 8.6 10.7 100 m AL
J% 7—_7//*@110 91-7427 0 U
110 -6 457 800K .
:"'s .i.'ﬁ- ATz 91-1504 06 UJ o6 UJ WA 58 U 3.5 8.1 10.3 9 109
Liv-6- -
,0”.37;300;14 91-7623 0.6 U 0.6 U WA 58 U 385 8.3 9.1 103 ”
;‘3‘;:6;?;4800:(90 81-7807 0.6 U 06 U WA 59 U 39.5 1.7 9.8 96 105
e - - .
Ll /{f;hoogsz 91-7875 0.6 U
uv;;—gfgnoous 81-7815 1.6 1.7 3.53 59 U 39.5 9.8 10.3 - 110
Mean 99.4 106.8
Std. Dev 0.5 2.0
v [oofnotes
1. Concentratjon of ~--* "~v-c-a 4 qll (9.4 4ig of cyenide |3 added to each disti)lation flask and recovered in 250 ml of NeOM),
2. Contract’required P sofl-sediment = 1.0 mg/k§.
3.  Duplic=*= precisi ws ¢ ocol must be within one CROL when either sample or duplicate are below 5X CRDL. '
4. Swmpls DX94 not data package.
WATER SAWPLES G Wl
] Sample Blank Spike Semple+t  sample Samplet sampl(
s?i, ..-’GZ ' 65 u:ded spike G3 64 (ICV) apike 63 64 {l., Flags .
Somple ID# | logf (/L) C (/L) C WD (/L) C (9) (Mg/L)  (mg/L)  recovery(X) recovery(X) Q  Footnotel
. ' 1.2.4
U Agg:mcq 91-7505 59 U 59 U WA 59 U 46 85 n 103.0 1.0 ALL
‘lia-B-574 B00X84  91-7624 59 0 59 U WA 59 U 395 157 10.8 96.0 115.0 3
.. (pblast '
Mean 99.5 116.0
Std. Dev. 3.5 ' 1.0
footnotes

1. Concentration of stock IC!'?'Q-’ mg/L (9.4 g of cyanide |s added }o each disti))atjon flask and recovered {n 250 mL of WaOH).
2. Contract required dete~*'on )imit for water = 10 Jig/L. '

- 3. Used 250 sl of sample .,  distillatiod due to |imited sample 3ize of 1.5L of tota} sample.
4. Duplicate precision under the CLP protocol must be within one CRDL when either sample or duplicate are below 5K CROL.

CLP FLAGS

U = Anaiyzed but pof defected (less fhap 10L)















JABLE 4: TOTAL CYANIDE ANALYSS DATA FOR TASK 284
SDG 08 '

SO1L-SEOINEN] SANPLES

Semple Sesple 8lank Spike Sasple+ sample Sspler  sample
3 dup. 62 65 added spike G3 64 (ICV) oplke 63 ~~ """  Flege
Semple [0 PHL logl (mg/kg) C (mg/kg) C  XRPD (Mg/L) C (i)  (mg/kg) (mg/L) vrecoveryt.  _ §) F;o:
1 . - T
2844 m‘-"?msu 92-00019 0.0 0.8 B WA .9 U  48.55 10.5 10.1 ] 1%
2/6-6-506 3.5-6 po1568 9200116 os 2y . P ,
2/p-B-508- )2 -(¢ =568 92-00117 0.6 UJ 06 U WA 59 U 4.5 10.1 10.3 100 109
m‘-a- Sv8 is.5f..-159 92-00308 0.8 uv4q ' ‘
216-8-508 2-30.5 poysuy 92-00358 06 U3 06 U W 59 U  48.55 9.3 10.5 100 1
20-8-608 Z¢-3%5 poisiu  92-00356 08 vy ‘ ‘
200-8-914 = so15H8 92-00357 1.5 1.7 1.9 ., 59 U 48.55 n.2 9.96 % 108
' 135-3}.S e
¢ . . Mean 99 109
Std. Dev. ? . ?
footnotes
1. Co stock ICY-8=9.4 mp/L (9.4 }ig of cysnide Is added to esch distillation flask snd recovered ul of NeOM),
Contrac( I'detection Timit for soi)-sediment = 1.0 mg/kg. )
3. Duplicel. ,.--... on under the CLP protocol must be within one CROL when either sample or duplicate are below 5X CROL.

q e









TABLE 3: ANION IC ANALYSIS DATA

NITRATE  (NO3-N)

SOLID SAPLES
- €2 Spike & cs 3 c
SANPLE €amoi€ QUP Spk Dup)  BLANK  SP WE  SPIKE  DUP+SPIKE
SANPLE 104 oot 9) RPD (va/ml) (mg/Kg) (wg/Ka)
B00X77 (*) pr-g 5.3 . 212 W0 3%3. G0l
&19-6- {44 Bo0XTS { .. BT 00— 2.4 <l ‘-m 84 ‘ziu

1720

JoL = 0.6 m/xa, 8.9 vg/l
ROL = | wg/Kg, 4§ "

* Sample not part of kage

** Mo sumple duplic: ted  3)ke dup)icates KS(C3) and HSO(CE) uged to gvaluate precision.

q ikl

ot

@3l €2 8,68 sun

--------- X RECOVERIES-----~~--
ce (]
DUP+ BLANK+
SPIKE SPIKE

108.2 88.2

108.3
n/a







C

TABLE 3: ANION [C ANALYSIS DATA

PHOSPHATE  (PO4-P)

?0(.!0 SAHPLES
--------- % RECO!  ES------=--
c1 c2 Spike & cs C3 €6 c3 cs €4
SAMPLE  SAMPLE DUP Spk Dupl  BLANK  SPIKESSAMPLE SPIKE  DUPSPIKE ~ SPIKE  SAMPLE +  DUP+  BLANKs
SANPLE 104 PML LOGF  (mg/Kg)  (mg/Ko) RPD (ug/ml)  (mg/Kg)  (mg/Kg) (mg/Kg)  (wg/Kg)  SPIKE SPIKE SPIKE
200 800X77 (*) 91-6421 <IoL ue ) :
"‘;f“”émn nn-7815 S g * 268 <ot 140  120.0 . 100.0 1260 86.7 84.9 81.7
20
€3 b C6 mean 8s.8
JDL = J.6 mg/Kg. 29.7 ug/L ) std. dev. n/a
?nl. - s — 8. mA ..M N
] |
— - wo sM | Srlh duplicates MS(C3) end MSD(CE) used to evalu ajon.
-

q U44y



JABLE 3:  ANION IC ANALYSIS DATA

SULFATE  (S04)
SOLID SAMPLES
--------- % RECOVERIES---------
o1 €2 Spike & c5 3 6 cs [ s
SANPLE  SANPLE DUP Spk Dupl  BLANK  SPIKEeSAMPLE SPIKE  DUP+SPIKE SPIKE  “*WPLE+  DUP+ BLANK+
SAWPLE 104 PUL LOG#  (mg/Kg)  (wg/Kg) RPO (vg/ul)  (mg/Kg)  (mg/Xg) (mo/Kg)  (wo/Kg)  F°7 SPIKE  SPIKE
B0OX77 (*) a1 6 ‘
Z’b%’i‘f{!o 5 " rosa 102 e 6.5% <ioL 537.0 369.0 573.0 305.0 101.6 106.8 100.2
€3 & C6 mean 104.2
1oL = 4.1 mg/Kg, 51 ug/L std. n/s
Eml w2 —~v~ SEA cmss
[ ¢
,’Z,‘ “mowm.. .o . Spike duplicates NS(C3} and NSD(CE) used to evaluate precision.

& 1l4lar
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#52996

flosaa

:gﬂfoe vfgr 91- 2845~ froc. & 7.40.3)

PP Hoo Tine 1 /5% pues,

Balowee udéo:af's _&.00007 o,

e < O g aiets gl

e L S 4 mCsn. s 840,
ik, 9080377~ 4) /9.5 L
4) 3.4 § Anr 2inc

_é__u/ 5/ %Afcgﬁ‘——/ 19/

200=-DP=1 TOTAL ORGARIC CARBON RESULTS -

BiC Sample ; PNL_Sample { Resylt Mnalyzed
DOOX7S 91-7815-T-1 529, mng/kg 0B8-27-91
we 91-7815-T-2 $35. ng/kg 08-27-91
"o 91-7815~T=-3 91.% % 08-27-91
we _ 91-7815-T-4 21.0 ug 08-27-91
BOOX77 91-6421-T=1 194. mg/kg 07-17-91
ue 91-6421~T=2 168. mg/kg 07-17-91
" 91-6421-T-3 91.0 ¢ 07-17-91
we 91-6421-T=4 32.0 ug - 07-17-91

Paranthetical regultf are below the reported detection limit of
Soppa.

Total Organiec ¢; on y I'lil. Procedure 7-40.17, on Instrument
WA92040, 1325 DBldg., rm 3J13. Uata reported from LRND 52996, p 1131.

Data reported byij/;é/_f‘/‘ Date I, J)/J
Data revieved by 4.2 = L) Je- mte /2 7/ 7

LR8BSy p /3¢

P8I0 190.c . we cem e cemeine e o Date of Work

fasesnd By .oa - Dale

= oo L2/

2o e e m e amae

BEST COPY AVAILABLE

4 ily-

9/ 2005 T 1) 082603, Abed «a 31 o £39 pEn ree

a) 05463, Sl dl o S35 ~ 0~

$1de 91.0015-7-3) ,p0 /P00y 17adl * 2202 22 4K
orm o EenlN T L0033 1831521 + /23 ¥ 4



TABLE 3: ANION |C ANALYSIS DATA

WITRATE  (MO3-N)

SOLID SANPLES /al//i/?b B0 200 o g SN .

, : eeecccace % RECOVERIES--~------
~ c €2 Spike & €5 eeemsecee- €3-meocoeoe  ee- eeoecnen €6--=nee - o "¢6 4

g SAPLE DUP  Spk Dupl BLANK  SPIKE'SANPLE  SPIKE  DUP+SPIKE SPIKE  SANPLE ¢ DUP» BLANKe
SAWLE 108 PNL LOGH  (mg/Ke)  (mg/Xg) ’PO (ug/al)  (sg/Kg)  (wg/Kg) (ma/Ka)  (ea/ke)  SPIKE SPIKE SPIKE
2‘“ d g?#-... OOOOOOOOO L X LA L L] L 1] Sees = Servesevave® casacavass afeacsesss CeeBLeOSSnw TEVAGS SO  CEETRTLTOTE  SEDVLLLET SLESESSSS CooPOONe® eGesssvace
35-33  0OKT7 N4 _. 23os.s X o .
s00X7S (*) 91-7813 200 —ee 2.4% <joL 27.0 83.4 2%.0 8.9 106.3 108.2 98.2
€3 & C6 mesn 106.3 '
mt- o‘c /K, 6. :slu{n (ﬁb\\\ia, std. dev. s

® Sawple not port of dats t for oC only
** o sanple duplicates snalyzed; Spike dpllutn NS(C3) and NSD(C4) used to evaluate precision.

g
&

- £00—%0



TABLE 3: ANION IC ANALYSIS DATA

NITRITE  (NO2-M)

SOLID SAMPLES
..‘ .............. .
° cesvecces ¥ RECOVERJES-=cc=~=c=-
SAJI. Spike & €5 | cevecccecens CJecceccces  eccccececsae Ch-vcccocee c3 I - (3
€ l.! pUP  Spk Dupl SLANK  SPIKE*SANPLE  SPIKE DUP+SPIKE SPIKE  SAMPLE ¢ DUPe BLANKe
sm'u o8 Pl LOGS (-nllo) (-n/m "PD (ug/al ) (my/Kg) (»g/%g) (mg/xg) (mg/— " oy eSiKE  SPIKE
2'0 Mw.......'.'."... eescecoic ssccens REEI TSI SUoRosooo messssses csscessoosc sossssess ssssesosess ceeee - « s ) cssoe esmssceses
Fo-3°3 B00KTT 91-6621 b0 <loL Y iNas .
B0OKTS  (°) o1 b 1,0 <toL, 2.0% <joL 104.0 12.0 107.0 1.0 92.9 7.3 92.1
C3 & C6 mean 92.2
10L = 0.7 mg/Kg, 8.2 g/t 03\‘\\‘15 std. dev. we
CroL = ) my/kg, 13 wy/L

® Semple not part of date packege, for OC only
** No sesple duplicates analyzed; Spike mplmtu psun and NSD(C6) used to evaluate precision.

ML, $00~-¥0D











































































S0G .S =0k6H - PL- o]

TABLE 15: JRITIUN DATA ANALYSIS RESULTS
$0G 43

' Spike
roject Tritium /- Conc, /- Recov. Corr.
ple’ 10 pemple Type  (pCi/g) 1 oigme ’Pp (pCj/n 1 sigme  Factor, X Fs
1.4 sofl 16- '3 7.8
| bupl fcate €t — = 1?2 -
-0l Nethod Spike Used to dd b yleld ]
”-& Slenk * <10 '

Approxisste Detaction Limit = 18 pCi/g (variations occur dus to actusl sasple size)
_® Based on 0.1 g sesple size ' '
One sigma uncerteinties sre besed on propegetion of mess, volumtric and counting uncertainties.

66
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: TABLE 12: TOTAL BETA ANALYSIS DATA
TASK 2 & 4 SDG #8

Spike
Wie ) Total Beta +/- Conc. +/- Spike
Sample § Sample ¢ Sample Type (pCi/g) 1 sigms [ (1] (pCi/g) 1 sigms X Rec.
801569 Sol} 0 313300
8015H) Sof) w05 63 _
Sof1 duplicate U0~ R 62 8.1 =]
Matrix Spthe 2990~ ~ 69 10.4 0.9 . ) =
IR T P Blank <], 7\ ’ -
85-00306-A-4s  Blank Spike 2.1 2.4 19.39 1.0 I

'Avqrm of 21.4 +/- 3.8, 24.0 ¢/- 3.7, 21.B +/- 4.0 and 21.1 ¢/- 7.1 pCi/g

Winimum detectable sctivity for a 5g sol] sample {s spproximately 7.7 pCi/g.
Contract detection )imits can be schieved by use of the low bs ~ round beta counters;
the ~>-iits from this batch were counted on the regular backgr d beta counters

due Mgh sample sctivity.

Error fo besed on the propagated error of volume snd counting uncertainties.
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SOII. MES
Client Sample ¢
80153

8015K3

* | "

Th [

Co »

To ]

e 1

T

TABLE 11: '[0;& %M ANALYS1S DATA FOR TASKS 2 & 4 '

SOG - ©=\OWNR - QL - 653

Spike
]ota A +/- Conc. +/- Spike
S-ylg Trpe i/g9) 1 signe RPD (pCi/g) ] sigsa % Rec.
$ 5.7~ 3 5.8
Dupl .ste 09~ 3 5.7 1~
Blank @] 7o
lank Spike 57.1 - X 8.4 54.8 0.6 104.0~~ =
trix Spike 6.7 -x 4.6 5.4 0.5 92.3 ~ _ =
Average % recovery 0/ 8

[ purposes
s size is’ appml-tolﬂy H pﬂlu
yuse of a larger s " ‘¢ =4
vity of the . ples t___a,
time were usc..

Error s based on the propageted error of volums and counting *=certainties.



























































































































































































































TABLE 4b: TOTAL CYANIDE ANALYSIS DATA FOR TASK 284
506 #9 -

VATER SAMPLES
LUt Samp)e Sample Blank Spike Samplet  sample Sample+ cple
6l dup. G2 (] added spike G3 G4 (ICV) spike 63 G (ICV) Flags
. Sample IDF PNL Logf  (g/L) C  (lg/L) C  XRPD  (tg/L)C (g) (fg/L)  (mg/L) recovery(X) recovery(X¥) Q  Footnotef

enmcsveoma coecmcses etmccese e ecemese= o= ecocmene eracnene wcecetes SCccacsces ceammasse —eo- cwe = evos cescwcce

4. Blan BoOX88  92-("°5 s 59 U NA 5.9V 49.4 98.5 9.39 102.0 100.0 1,23
7 its - % 015H0  92-C...5 59 UY 1.2,3
0 fre B o .
Mean 102.0 100.0
Std. Dev. NA NA
Footnotes

1. Concentration of stock ICV-6=9. llg/l. (s. 4 lig of cyanide {s added to each distillation flask and recovered in 250 mlL of NaOH).
2. Contract requtred detection Vimit for water = 10 ug/L.
. 3.  Duplicate preci 1 under the CLP protocol must be within one CROL when either sample or duplicate are below 5X CROL.

CLP Flags

L Y TP

U= Analyzed b * ot det-~"d (less than IDL)
8 = Less than  but g er than or equal to IDL

4 ilih>
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TABLE 8: Hg COLD VAPOR AA ANALYSIS DATA FOR TASKS 2 & 4
S0G #9

SOLID SAMPLES

------------- 83 (a)
81 82 B85 = memeeeemeeneo 84 (b.c)
B e eI Sample Digest -------==----
Sample Flags Dupl. B1&82 B8lank +Spike Spike Lcs LeS
Sample ID# PNL Logfé wmg/Kg C Q mg/Kg C XRPD wug/L C mg/Kg Xrec wg/Kg ZXrec
B00X75 (h) 91-0781% 0.14 N 0.15 5.0¢ 0.04 U 0.23 71.3% 10.1 79.3%
10/16/91 (0.10) N
NIST SRM2704 1.3 88.3%
B8015K3 92-00921 0.09 N
—11£04/91  [0:06)"B—N - (0.06)- U

W

(a) o2 ®-~4igestion Spike Level = 0.05 ug Hg

(b) ! Hg certified at 12.7 mg/Kg (Range 8.5 to 17.0 mg/Kg)

(c) 12704 certified at 1.47 ug/g Hg '

{d) ¢ calculated {f both sample and duplicate are >IDL

(e) I0L = 0.04 L for 0.005 mg/kg -> 0.2g sample, 25 mL analysis aliquot]
(f) CROL = 0.2 ug/L for 0.1 mg/kg -> 0.2g sample, 100 mL analysis aliquot]

{~' Calibration standards NIST SRM3133, ICV/CCV standard Johnson-Hatthey 14395
{  B00X?5 not part of SDG; sample used for QC during batch analysis.

(1) Values in ( ) were analyzed originally on the date indicated.

CLP Forms

N = Spiked sample recovery not within control Vimits
U = Analyzed but not detected (less than IDL)
B = Less than CROL but greater than or equal {o [DL

4 Uk
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. (WHC-SD-EN-SPP-002, Rev. |
13. ANALYTE QUANTITATION AND DETECTION LIMITS

Have res: s been reported and calculated correctly? Yes (No/ NA
Are instrument detection lir ; below the CRDL?  -- @ No NA
Action: If an rte quantitation is in error, contact th ratory for explanation. If errors or

deficiencies can not be resolved with the laboratory, y associated data as unusable (R).

14. OVERALL ASSESSMENT AND SUMMARY

Has the laboratory conducted the analysis in accordance
with the analytical SOW? ¥es No N

Were project specific data quality objectives met for
this analysis? @ No N/A

ACTION: Summarize all the data qualifications and co1 lete the data validation narrative as
specified in Section 10.0 of the data validation requirements.

AT-4









Soll Samples

2(b-P~30c
[{-20,5

8015K3

B8015K3

S9

PNL ALO ¢

92-0921-1
92-0921-2
92-0921-3

92-0921-4

TABLE 16:

Sample
Duplicate
Standard

Blenk

TOTAL ORGANIC CARBON ANALYSIS DATA FOR TASK 2 & 4

SDG #9
Sample ug C ug C in
wt. g Results Sample
0.06108 45.5 35.4
0.06316 45.1 34.9
10.2

'

Tota] Organic Carbon by PNL Procedure 7-40.37 on [nstrument WA92040,
325 Bidg., 701. OData reported from LRB 52996, pp 151-152.

5 }///z/i,"r

95.6

Date Date
Received Analyzed
10-23-91 11-4-9%1
10-23-91 11-4-91
11-4-91
11-4-91




TABLE 3: ANION IC ANALYSIS DATA
PHOSPHATE (P04-P)

SOIL SAMPLES

-------- % RECOVERJES<=--------
cl c2 €5  cemeeeeee- €3-mmmmmn mmmmmeoee C6------- c3 cé -
. SAMPLE SAMPLE DUP BLANK SPIKE+SAMPLE  SPIKE  DUP+SPIKE SPIKE  SAMPLE +  DUP+ ce
SAMPLE ID# PNL LOG# (ma/kg) C (mg/kg) C RPD (mg/kg) C (mg/kg) (mg/kg) (ma/kg)  (mg/kg)  SPIKE SPIKE  CONTROL Q
V1568 ——92-00306+——2 58 =g~ I i
-8otSH 2=0035 < — ) T
1“‘;;@;0%%00150 92-00921 (27472 8] 231G Fi% 76 i e (]
S B 92-01 46— A~ B — s e GF2-—AF) e o )G B R R - 94 N

-BOL5MS 92-0t827e—11:2

ioL= 1.7 (mg/Kg, solids)
CRDL= 5.0 [mg/Kg, solids)

W

—
) NOTES w

L. + Not samples in this SOG but reported for QC purposes

2. 100X spike In extract is expected to be Sppm each for Nitrate, Nitrite, Phosphate, and Su)fate

3. Sppm X dil. » / frac. solids = spike level (mg/Kg) in solid for Ritrate, Nitrite, Phosphate, and Sulfate

4. 100X traction efficiency assumed in defining dil. factor as (diluent vol / sample wt) X 1.00 gm/m}

5. Method blank. used for C5; nominal sample wt=2.00 gm

C 6 Q FLAGS

8: IDL S slyte leve] < CROL €: Estimated value, interference present

U: Analyte not detected; <IOL N: Sptke recovery not within control limits

*: Duplicate analysis not within control limits

46 Il“?-“ir



TABLE 3: ANION JC ANALYSIS DATA
SULFATE (S04)

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

SOIL S LES
-------- % RECOVERIES---------
cl c2 €5  mmemmmemeee- €3-mnmn mmcmmmee- C6------- %]
SAMPLE  SAMPLE DUP BLANK  SPIKESSAMPLE SPIKE DUP+SPIKE SPIKE  SAMPLE +  DUP+ ce
SAPLE 10f PNL LOG# (ma/kg) C (ma/ka) € RPD (ma/kg) C (ma/kg) (ma/kg) (mg/kg)  (mg/kg) SPIKE  SPIKE  CONTROL  Q
8015099200306+ — 32 g e o e e LT
B046H—82-00358+ — 13 —B————15—B— 14— ——— e e e e e e
/bi' B8015K3 92-pmaz] J )
/7-R0.5 8 5——824 (6430 — o894 - 826 - TLE L6 - 75— 80 %8

-B01SMO—— 018224101 D

I0L= 4 (mg/Kg, solids)
CROL= 20 (mg/Kg, solids)

£l

NOTES: "..- b

1. + Not samples {n this SD6 but reported for QC purposes
2. 100X spike level in extract is expected to be Sppm each for Nitrate, Nitrite, Phosphate, and Sulfate
3

. Sppm X d / frac. solids = spike level (mg/Kg) in solid for Nitrate, Nitrite, Phosphate. and Sulfate
4, 10 J ‘Iciency assumed {n defining dil. factor as (diluent vol / sample wt) X 1.00 gm/ml
S. Mel ’ ‘or C5; nominal sample wt=2.00 gm
C FLAGS Q FLAGS
B: L £ Analyte leve] < CRDL €: Estimated value, iInterference present
U: Analyte not detected; <IDL N: Spike recovery not within control limits

*: Duplicate analysis not within control limits

S Hals> '
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TABLE 3: ANION IC ANALYSIS DATA
NITRATE (NO3-N)

SOIL SAMPLES

-------- % RECOVERIES---------
cl €2 €5  mmmmoeemeee- e €6~-----= c3 c6
: SAMPLE  SAMPLE DUP BLANK  SPIKESSANPLE SPIKE DUPeSPIKE SPIKE  SAMPLE +  DUP+ c4
SAMPLE Lneg (mg/kg) € (mg/kg) € RPD (mg/kg) C (mg/kg) (mg/kg) (mg/kg)  (mg/kg)  SPIKE SPIKE  CONTROL - Q
BO1569———S2~Dusutr—179 06—t : e
BotSt 200350 7 ——tF SR
D, -R -
2/ -B-30%py503  9p-0002112] 234F
/7 -20-5 porsts——92-01246 el T R DT RS |t T 7 A ettt | R [ - -
~BO15MI——92-01827+—30-9 e i e

IDL= 0.8 (mg/Kg, solids)
CROL= 1.0 (mg/Kg, solids)

NOTES:: . \

1§ ¢

1. + Not samples {n this SDG but reported for QC purposes

2. 100% spike level in extract {s expected to be Sppm each for Nitrate. Nitrite, Phosphate, and Sulfate

3. Sppm X di). factor / frac. solids = sptke level (mg/Kg) in solid for Nitrate, Nitrite, Phosphate, and Sulfate
4. 100% extractic Fficiency assumed in defining dil. factor as (diluent vol / sample wt) X 1.00 gm/ml

5. Method blank used for C5; nominal sample wt=2.00 gm

C FLAGS Q FLAGS
B: IDL < Analyte level < CROL E: Estimated vaJue, interference present
U: Analyte not detected; <IDL N: Spike recovery not within control limits

*. Duplicate analysis not within control timits

c e Mhi2lq2

























































L icate

Detector Identification

late of Analysis
Aliquots of Samples
W s of Solids Counted
C Durations
S : Identifications
Calculated Precisio

il

-

Laboratory Control Samples

A Detector Identification
Date of Analysis
Calculation of Recoveries
Results of Analyses

Comments/Qualified Results:

A2
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TABLE 11: TOTAL ALPHA ANALYSIS DATA FOR TASKS 2 & 4

SOG - S\SA R - O\l - oS}

S0G #9
SoIL LES
----------- Spike
Tota) Al +/- Conc. +/- Spike
Cltent # wple § Semple Type (pCi/g 1 sigma RPD {pCi/g) 1 sigma X Rec.
8015K3 92-00921-A-1a Sofl 25.7~ "X 5.8
BO15K3 92-fannme & &~ Duplicate 23,9~ _X 5.7 1~
82-( *  Blank 4.1 7o
92-( . Blank Spike 57.1 - X 8.4 54.8 0.6 104.0—
92-00921-A-3a Matrix Spike 66.7 < 4.8 45.4 0.5 9.3 ~
Average % recovery 98 +/- 8

* Not samples in the SDG but reported for QC purposes

The tection 11 for sof) ssmples of this size is approximatedly 5 pCi/g.
Contract detection jimits can be achieved by use of a larger sample size and
longer counting time Dus to the high activity of the samples in this batch,
a smaller sample size and shorter counting time were used.

Error 18 based on the propagated error of volume and counting uncertainties.
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TABLE 12: TOTAL BETA ANAYSIS RESULTS FOR TASKS 2 & 4
S06 #9
SOIL SAMPLES
------------ Spike
Total Beta +/- Conc. +/- Spike
WC 4  Semple d Sample Type (pCi/9) 1 sigma RPO (pCi/9) 1 signa % Rec.
BOISK3 9 sol 64500 S 1990
BOISK3 9 il 60600 ;‘% 1880 v "y \ \C3
9 Matrix Spi 4790 145 v 1836 78 106— \ A
9 B 977 S 2 ® =3
9¢-uuyci-a-+ a Blanx aplke 491~ 29 477 29 83 =
* Mot samoles in the SD6 but reported for QC purposes
ir sof} samples of this size is approximatedly 36 pCi/g.
wts can be achieved by use of a larger sample size and
Due to the high activity of the samples in this batch,
and shorter counting time were used:
Error is based on the propaqatod error of volume and counting uncertainties.
VS W& =(Wtio - So%ta\ oo = WA : '
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TABLE 13: Pu 238 and Pu 239/240 DATA ANALYSIS
S0G #9

WHC Program Pu-239+240 +/- Pu-239+240 Pu-238 +/- Pu-238 Pu-239 +/-
Sample ¢ Sqlo 19 Sq],o Type pCi/g ) sigma pli/g 1 sigm RPD  Spike pCi/g 1 sigms
801 92-00358-A-1c*  Sof) 2.396-01 7 1.01€-02 & e 8.376-04 X 32235
92-00358-A-2¢®* Duplicate 2.68E-01 7 1.04€-02 Q 4.036-03 7 8.48E-04 &
BO15K3 92-00~~*-A-1c . Sotl 2.96E+00 — 1.06€E-01 R T 7.65E-03 9\
92-00___-A-4c* Blank Spike 2.23E+00~ 7.61E-02 < 1E-03— (8 2.35E+00 ).46E-02
92-00306-A-5¢* Blank ) < S5E-04 — < 1E-03- Q
de 1 . is approx’ “ely 5 E-04 pCi/g. HMbE-ocd R

Pu-cao wevection yimit vs approximatery 1 E-03 pCi/g.
Errors quoted are the propagated error of individual measurements.

. Suples not in the SD6 but reportqd for QC purposes

BodW\ RROQ: k(b\‘oSE-o’g“ kl‘&ﬁe’c%BS

=X

K(_Lt\.osfﬁ -o (2.33E ~DSB>
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Llee = 311 = 35 %
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TABLE 14: STRONTIUM-90 ANALYSIS DATA FOR TASK 2 & 4

SDG #9
Parameters of |nterest
Spike
WHC - Strontjum +/- Conc. +/- Spike malize
Sample §  Sample { Sample Type {pCi/g) 1 sigma* RPD (pCi/g) 1 sigma® X Rec. X Yield**
801541 92-00358-A-1b+ Soll 527 S 33 o
92-00358-A-2b+  Soil Duplicate 61— S M 1.8~ o
TN 6 wnnd ) 92-00921-A-1b  Sof! 7750 - 570 '
’ 92-00306-A-3b+ Matrix Spike 46.3— S 3.6 43.5 2.5 93.5
BL-00306-A-5b+  Blank 0.1 Q%" 0.02 % ®
BL-003D6-A-5b+  Blank duplicate 0.3 7 .04 \\\"\\‘\3 '
| 0306-A-4b+ Blank Spike Used to deterdine batch yield 103.5 —
Rz

Minjmm detectsbje activity f;r s sample is approximately 0.06 pCi/g.
+ Sample not in the SOG but reported for QC purposes
* One sigms uncertainties are based on propagation of mass, volume, and counting uncertainties.

** A1] $Sr-80 analyses are calculated on the basis of their ratio to the blank spike recovery
which has been normalized to 100X chemical recovery.
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TABLE 15: TRITIUM ANALYSIS FOR TASK 2 & 4

$06 49
Spike

WHC Project Tritium +/- Conc. +/- Recov. Corr.
Sample §  Semple 1D Sample Type (pCi/g) 1 sigm RPD (pCi/g) 1 sigma  Factor, X Fs
BOISK3  92-00921-K-1 Sof) 56 — « R

92-00921-K-2 Duplicate 3y~ IR 41

92-00921-K-5 8lank <q L

92-00921-K-4 Method Spike Used to Determine Batch Yield 75

Approx{mate Detection Limit = 10 pCi/g (variations occur due to actual sample 3ize)
*  Not samples in the SDG but reported for QC purposes
** Based on 0.3 g sample size



















GROSS BETA VERIFICATION 25-Jan-93 PAGE 2

LAB ‘'ORY: BATTELLE-PACIFIC NORTH WEST LABORATORIES

LAB DET. DATE GROSS COUNT BKG LEACH SAMPLE voul
SAMPLE ID HEIS# 10 ID  COUNTED COUNTS TIME CPM__ EFF. VOLUME AMOUN™  ANALY™"
82- 3 -A-1a BOISK3 Tag21 66 12/09/91 6664 30 179 19319 40 1.119 0.09856
82-00921-A-2a BOISK3IDUP TBB21D 67 12/09/91 6610 v 177 1.922 40 1.174 0.09856
82-0 A-5a BLANK .-J921BL 66 12/09/91 703 30 179 19119 40 1 1.96
82-0 ‘A-4a BLANK SPIKE BS-921 67 12/09/91 1372 30 177 1.9062 40 1 1 ’

TB358 68 12/09/91 5701 30 153 1.9638 40 1.039 1.96
82-00358-A __ MATRIX SPIKE TB356MS 69 12/09/91 7939 30 176 1.9624 40 0.931 1.96

FILE: PNL-GRB.WK]


































































