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INTRODUCTION 

Thi s data package contains the res ults obtained by Pac ific Northwes t 
Laboratory (PNL) staff i n the characterizati on of samples for the 200 - BP- l 
Groundwater Analysis Project. The samples were submitted for analysis by 
Westinghouse Hanford Company (WHC) under the Technical Project Plan (TPP) 
16772 and the Quality Assurance Project Plan (QAPjP) AL0-001. The samples are 
all soil samples collected in support of Task 3, near surface soil samples. 
The analytical procedures required for analysis were defined in the Test 
Instructions (Tl) prepared by the PNL 200-BP-l Project Management Office in 
accordance with the TPP and the QAPjP AL0-001. 

The samples (Table l} were submitted with the appropriate WHC Chain of 
Custody (COC) and Sample Analysis Request Forms . The samples were delivered 
at refrigerated temperature to the 300 Area , 325 Building and 314 Building 
200-BP-l Sample Custodians . 

The requested analyses for these samples were cyanide, free cyanide and 
ferrocyanide. A complex cyanide result is determined by the difference of the 
total cyanide and the free cyanide results. A "ferrocyanide" result is not 
obtained nor calculated since the amount of the complex cyanide being 
ferrocyanide is indeterminant. The quality control (QC) requirements for each 
sample are defined in the test instruct ions ,for each sample . The QC 
requirements outlined in the procedures and requested in the WHC SOW were 
followed. Sample duplicates, methods blank, matrix spikes and laboratory 
control standards were analyzed . All QC data that exist are included in this 
Data Package/Report. 

The data in this package are reported in separate tables (Tables 2 
through 4) for each analyte or method. Three appendices are provided; one for 
Test Instruction, one for Chain of Custody , Sample Analysis Request Forms and 
Sample Receipt Forms and one that contains the primary inorganic analytical 
data. 
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CERTIFICATION STATEMENT 

I certify that this data package is in compliance with the terms and 
conditions of the TPP 16772 and QAPjP AL0-001 for completeness. Release of 
the data contained in this hard copy data package and in the computer-readable 
data submitted on floppy diskette has been authorized by the Project Manager 
or the Project Manager's designee, as verified by the following signature. 

8. M. Gillespie Date 
200-BP-l Project Manager 
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TABLE 1: 200-BP- l Sample Numbers 
-

SAMPLE DELIVERY GROUP #1 

WHC Sample Number 

BOOJ48 
BOOJ49 
BOOJ50 
BOOJ51 
BOOJ52 
BOOJ53 
BOOJ57 
BOOJ58 
BOOJ59 
BOOJ60 
BOOJ61 
BOOJ62 
BOOJ63 
BOOJ65 
BOOJ66 
BOOJ71 
BOOJ75 
BOOJ76 
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PNL ALO Sample Number 

91-2828 
91-2829 
91-2830 
91-2831 
'91-2832 
91-2833 
91-2834 
91-2835 
91-2836 
91-2837 
91-2838 
91-2839 
91-2840 
91-2841 
91-2842 
91-2843 
91-2844 
91-2845 

l 
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RESULTS FOR TOTAL CYANIDE ANALYSIS OF SOIL SAMPLES IN TASK 3 (5/23/91) 

Cyanide analysis was performed in room -419 of building 325 in the Hanford 
Site 300 area. The analytical method used to aquire data for this data 
package was PNL-AL0-270; a distillation/colorimetric analysis referenced to a 
plot of cyanide standard concentration vs. absorbance. The total cyanide 
results for this data package are summarized in Table 2. 

All samples and duplicates were below the instrument detection limit 
(IDL) of 0.3 mg/Kg. Duplicate precision was within the accepted limit for all 
samples. Free cyanide analysis was not done as samples did not have 
detectable levels of total cyanide. 

The 12 day hold time specified for cyanide analysis under the CLP 
protocol was met for all but two samples in this work package. Samples 
91-2842 and 91-2843 missed hold times by one day. Sample backlog from these 
soil samples and water samples already in-house contributed to this analysis 
delay. This delay is not expected to affect the analyzed cyanide values. 

Average spiked sample cyanide recovery was 101.3% with a standard 
deviation of 3.4%. We chose to calculate the spike recovery for task 3 by 
subtracting the sample cyanide concentration from the sample+ spike 
concentration. This is a deviation from the CLP protocol which calls for 
correcting the sample+ spike concentration "for just those samples where the 
sample concentration was above the IDL. This deviation was implemented to 
avoid biasing the cyanide recovery by the high IDL values we obtained in our 
quarterly IDL study. We thus prevented the reporting of high spike recovery 
values obtained where cyanide concentrations were detectable in the sample but 
were below the arbitrary IDL. 

Recovery of cyanide for laboratory control sample [LCS-CN(0689), ICF 
Technology, Inc., true value= 5.62 mg/kg, control limits= 4.3 to 6.9 mg/kg] 
was 110.3% with a standard deviation of 7.4%. Cyanide found in blanks 
analyzed in this work package were below the stated IDL. 
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TABLE 2: TOTAL CYANIDE ANALYSIS DATA FOR TASK 3 
SDG #1 

SOIL SAMPLES 
G3 Sall'flle+ G4 · LCS 

G1 Sllfll)le G2 Sall'flle GS Blank G3 Sllll'flle+ G4 • LCS spike sall'flle Flags 
S~ le JD# PNL Log# (mg/Kg) C dup. (mg/Kg) C XRPD (ug/L) C spi ke(mg/Kg) (mg/Kg) recove ry (X) recovery (X) Q Footnote# 
------ ·--- -------- ---- --- -- -· ---- --- -- ... --... -.. ... .. -· ---------- ------ --- -------·---- .. ...... ... .. .. ...... .. .. ---·-----

1,2,3 
(ALL) 

BOOJ48 91-2828 0.3 u 0.3 u N/A 5. 9 u 12 6.58 101.2 117 
BOOJ49 91-2829 0.3 u ··-C 

a-.. 
BOOJ50 91-2830 0.3 u 0.3 u N/A 5.9 u 12.2 5.84 102.4 103 .9 ~ 

BOOJ51 91-2831 0. 3 u 
c..,.,J 
-r::: 
'-,0 

BOOJ52 91-2832 0.3 u 0.3 u N/ A 5.9 u 12 . 5 6 101. 5 106. 7 ....... 
BOOJ53 91-2833 0.3 u • r~ 
BOOJ57 91-2834 0. 3 0.3 5. 9 11.9 6. 12 100.7 108. 9 

J 
u u N/ A u ' -""'"" BOOJ58 91-2835 0.3 u -

BOOJ59 91 · 2836 0.3 u 0.3 u N/A 5. 9 u 11.0 5. 6 97.8 99 .6 
BOOJ60 91·2837 0.3 u 

BOOJ61 91·2838 0.3 u 0.3 u N/A 5. 9 u 11.8 6.65 109.3 118 .4 
BOOJ62 91 ·2839 0.3 u 

BOOJ63 91 ·2840 0.3 u 0.3 u N/A 5. 9 u 11.9 6. 53 97. 7 116 . 1 
BOOJ65 91·2841 0. 3 u 

BOOJ66 91·2842 0.3 u 0.3 u N/A 5. 9 u 11.5 6.n 103.2 120.4 
BOOJ71 91-2843 0.3 u 

BOOJ75 91-2844 0.3 u 0.3 u N/A 5. 9 u 10 . 9 5.72 97.8 101.9 
BOOJ76 91-2845 0.3 u 

---·------- - .. ... -... .. --.. -..... -
Hean 101.3 110. 3 

Std. Dev. 3.4 7.4 

,. Concentration of soi l LCS-0689=5.62 mg/Kg(1 -1. 5g of LCS -0689 is added to each d ist i llat ion fl ask and recovered in 250 ml of NaOH) . 
2. Concentration of spi ke added = 90 . 6 ug/L. 
3. Contract required detection l imi t for soi l = 0.5 mg/Kg. 

CLP "C" FLAGS 
------------
U = Analyzed but not de t ected (IOL or less than IDL ) 



FREE CYANIDE ANALYSIS RESULTS 

Free cyanide analysis was not performed as samples must have a total 
cyanide concentration of greater than 20 ug/L before free cyanide analysis is 
required. 
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Table 3: Free Cyanide Analysis Data 

NO DATA REQUIRED 
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COMPLEX CYANIDE RESULTS 

Complex cyanide cannot be determined from the existing total cyanide 
data as no free cyanide results were required. 
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Table 4: Complex Cyanide Determination 

NO DATA REQUIRED 
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... Westinghouse Hanford 
Company 

CHAIN OF CUSTODY 

/ I_£ He-,derJ 1stody Form In it iator _ c __________________ _ 

Company Contact B'oo ;VI I fchet I Telephone j 1h- </'lt? c./() 

Project Designation/Sampling Locations ___ J, __ tf-'-'0-' _.,-1 __ 1 _ _) __ .... ( _________ Coll ection Date3/JFI /Cf I ev-,.c[ 

Near 5tlr-hu?j yz1/ :51rii{Jc /,~, H(} if'c/- It tJ1 -00 0 -4 /1 /q I 
I Q 0 

Ice Chest No. _______________________ Field Logbook No. _____ _ 

Bill of Lading/Airbill No. __ .._;V,......,.1/-J _________________ Offsite Property No. --~ .... ~_;q-___ _ 

Method of Shipment--------------------------------

Shipped to -~fi_'}J_l--_-_?;;..:1-'------------------------------
Possible Sample Hazards/Remarks __ ti;....,0_1-i_f _________________________ _ 

Sample Identi fication 

ly,() l lo l ~ -
Rccj~°' ) 

fr:mso R.co. 0 3 

Bco~'7l 
o 'lS 

Pm\So \ 
\ 

Pxo\/oo l 
7 

O Field Transfer of Custody CHAIN OF POSSESSION (Sign and Print Names) 

Received by : 

--~~~ 
Date/Time: 

'f/4/q_ I )'j30 

Relinquished by: Received by: Date/Time: 

Relinqu ished by: Received by : Date/Ti me : 

Rel inqu ished by: Received by: Date/Time: 

Final Sample Disposit ion 

Disposal Method : Disposed by : Date/Ti me : 

Comments : B01-002 
.-,.coco--:(; . (, 2J<jO) 

----- - - - - --- - - - -
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@ Westinghouse ' 
SAMPLE ANALYSIS REQUEST ' 

Hanf ore! Company I 
I 

PART I: FIELQ SECTION 

Collector . ~/o-9/q I f 4-/ 'if' I hours Date Sample Ti e --
Company Contact t~bn t:ldc i'c \ \ Telephone ( l 370 

~ample Number and Type of Sample 
Type of Sample- Analysis Reques.ted Number Containers 

PmVH\ ~ 91- .:Z8'-'B !fee C 111 11,11P: !7tYI t?f(C{' Lll i_/1 tjjp 
Pro.\ ,4.q 2~1q I I -.J 

Pr.n\~6 'l..~10 

Pr ri. I c;- J ! '- t3I 
PrA. \So- 1232 
Pf'(). \S~ I 2.i33 
5'.::on'7 ;i 'E 3~ 
P:rn.\C:.P., J~~) 
P-rn\S9 I '1~'3" 
fin\ /no "' y ;( I /,-/i (vd l~. 7 
Prii. \{o \ I la , O.w~Lzr'_\1-0 · ':{--, \( l/' :z.g 3g 
PY'n. \ /,., ds. ~ j 2~3'{ 
PY-n \ (,,,~ 2~ lfO 
Pcn\f_o5 \ 1-gi.tl 
Wn\loic 21 I.fl.. ~ 

P-rn. \ '71 l~lt 3 
I 

P:cn \1c::_, 'J.~it"l\-
Prn\ 1k ) 2~4f '!/ 

' / 

Field Information•• Al/ff 

Special Handling and/or Storage Ai /A 
I 

Possible Sample Hazards tJIA-,_r 

PART 11: LABORATORY SECTION -

Received b;!..._~ J.J~ Ti tle S......,tov-- ~~ Sc~J~ Date 4/lf/&ff 
I Analysis Required 

•tndicut..: whether sample is soil, sludge, w,H..:r, elc. B0:1-00.J 
••use back of page for addi tional inform.:iti on rd.:iti11~ to sampl~ location. A -Ci000 -406 (05190) 
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RADIONUCLIDE SAMPLE ANALYSIS REQUEST 

REQUESTED BY:. ________ _ 

PHONENO: ----------
WELLNO: _....B.,_;:O::..i,0"-IJ _______ _ 

DATE: -----------

SAMPLE NO 
(DEPTH) SAMPLE DATE 

SAMPLE 
DESCRIFTTla-J 

PERFORMED BY: _________ _ 

SEND TQ: _________ _ 

PHO-JENO: ----------

1..0CATJa,J: ---------

DATE: -----------

ANALYSIS 
DATE l.ABNO 

RESULtS 
BETNGAMMA 

(pCl/grn) 

RESULTS 
ALPHA 

(pOl/gm) 

o,<o 

DATE: _________ _ 

SHEET __ _ OF __ _ 

no1-oo .. 1 
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SAMPLE RECEIPT FORM 

PNL-AL0-051, Rev. 0 
Exhibit 1 
Page 1 of 1 

Delivered by: C. i=• .J+t c"JE> '-1. Oate/Time:_~_1/_~f_q/ ___ l~_s_D __ 

Received by: l<, H' J'oo) 
Customer Sample Number ( s) :_..::s;._..c.J2 _____ a_;t/_·.:..:.,_~.....;__,;__ __ c_o_~ __ ~_v-_......-____ _ 
ALO Sample Number( s) : _____________________ _ 

1. Customer Chain-of-Custody Fonn: Present X Absent ___ _ 

2. Additional Shipping Forms (list): 

3. Custody Seals on Shipping and/or Sample Containers and their Conditions. 

Present _ _..;..>(_;... __ Absent ____ _ 

If Present, Condition: __________________ _ 

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

Notes: 

5. Condition of Shipping Container (i,e., broken container, dented, breached 
plastic bag, temperature of sampl~ container as defined in Section 3.0 in 
PNL-AL0-051, etc.) &-~ C~1'-t-,-...:_ T~ S:3 "C 

6. Condition of Sample Vials. 

7. Verification of Agreement or Nonagreement of Infonnation on Receiving 
Documents. 

8. Resolution of Problems or Discrepancies . 

RETURN COMPLETED FORM TO PROJECT MANAGER 

801-005 

- - - - ----
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@ Westinghouse 
Hanford Company SAMPLE ANALYSIS REQUEST 

PART I: FIELD-SECTION 

Collector >J IA . 3! t -'I/! q; hours Date Sampled 71./11 1me 

Company Contact 'Roe. tdJ-fr N' L ~ Telephone ( l 31( o - .Slo--o--

Jample Number and Type of Sample 
Type of Sample- Analysis Requested Number Containers 

'Pm\~ ~ · To-\-.. \ C.'la.t'\~}.._ .. ..,~ l;-rro,...,.,._.,.•,l.._ 

Pco \1¥l 
Pm\'S:J 
f2(")() \ ,'71 
P-rn\~ 

rY"D\ ~~ 
&::oJ51 
P-m.\SR 
Bca\~9 
P-rii\ kic '7 6o, l laOYY"\..\ 
P,ca \lo\ n .tY\VW n \n, ,< 
BCDJ .bd--- \.J 

em\1o3 
P-rn\foS 
~rY'i\lt? (n \ .. 

P-IY-i\ '7 I -
P-IY)\'7.S 
PM)\ 1(,,., ) ,v 

' ,/ , -
Field Information•• N }" 

' 

Special Handling and/or Storage ,.;IA_ 

Possible Sample Hazards ~IA 
7 

/I PART II: LABORATORY SECTIONA I , 

teceived by 71//2 J tz,;_ - . Till~1/)Cf~ ,/ Date ~/~/CC / I , , .... 
I / 

Analysis Required 

•indicate whether ~mple is soil. sludge, water. etc. B 01-006 
.. Use back of page for additional information rel olive lO sample location. A-6000-406 (0 'i/CI0) 



'MJ I ! .. (.. . ... 
Westinghouse Hanford .. 

CHAIN OF CUSTODY 
Company 

1stody Form Initiator C.E J-le1d~r--] 

r?rn Mi/r:J?~I I - 31&- 2,f£;l/-O Company Contact Telephone 

Project Designation/Sampling Locations tra-f<P1 Collection Date 3-.lC\-9 l) i-i-J-9 \ 
Jear ~w la.cu ~// ~tY'(J!t ~tr J/oit::cf :4- q/ - f)?. () 

a 0 

Ice Chest No. N/~ Field Logbook No. -, 

f-1/A tj_ /A Bill of Lading/Airbill No. Offsite Property No. 

Method of Shipment ~OE vc.-b ~c1-
Shipped to f;t!l - ~ 1t-S ( ~ c:,O AC"c..,..J 

Possible Sample Hazards/Remarks /J/rf 

Sample Identificati on 

:C!Bl PH ~!cl i &c.: 0.3-
P~.rc O/Q~ : so 
&: c, J {c/~ ( J\~t ~r,; I 

( 6ot'/ I ~o ml cu1iher _q lc(~s /,.,-( 11 if /1,- , ;(:f:· ; - t=½_r. \( (? lo ( 

\ 
I 

\ a/S u 
~\~~ 4 le::£> Jci ,-s r,y-,. \ 1 I . V 

\ J ' J 

\ 
~ J 

Pfrl 51 fycjt'/5 

~: \ tY oJ 11(! 

j 
_/ 

&:o~ I.ob 
::, 

O Field Transfer of Cust ody CHAIN OF POSSESSION (S ign and Print Names) 

Relitfuf df ";;•'.'{/ by, 1 t/ Daii~: ----{!. . !':! ti. C: r .• 
~ /2 ~-- 71 I / (_ , / / ( C. _,, 1- 4 9 / 14,'0) . • . / r' ~ ,r:,, - "'------

Rel inqu ished by: R '· ece1 ved by: D~te/Tf rn e: 

Rel inquished by: Received by : Date/Time : 

Relinqu ished by: Received by : Date/Time : 

- Final Sample Disposit ion -Disposal M ethod : Disposed by: Date/Time : 

Comment s: H01-007 
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SAHPL.E__B_ECEIPT FORM 

PNL-AL0-051, Rev. O 
Exhibit 1 
Page 1 of 1 

,• ) . I I ,, 

Delivered hy: l\./::')I ~ i.1 r • 1 1 
;'. (' t, 

Rece I ved by: ·---m [{j /.li;_;__,, 
Date/Time: ~ L!, .:.,.J( 

Customer S amp 1 e Number ( s) : -~~::::..S.!..___L_~-f'.!/-t..fJc~~'r'"'.~t;...,::....:.i._~_a.:.~--

ALO S amp 1 e Number ( s) : ___ _:__;~'""--1-...1.<~~-4--''-?-~..:::;__-7"'"'---------

1. Customer Chain-of-Custody Form: Present __ _ Absent ___ _ 

2. Additional Shipping Forms (list): 

//-KF 
3. Custody±' Seals Shipping and/or 

Present /\!Jsent -----

Sample Containers and their Conditions. 

If Present, Condition: __________________ _ 

4. Sample Tag(s) TD N11mbrrs Ir not Rrcorded on the Chain-of-Custody Record 

7. 

0. 

or on Sc1mplP. Vial. 

Notes: 

Verification of /\gr11f"mr>nl or tlonagrrement of Information on Receiving 
00

~w/7t ~. @c. 
Res~~utl~n of Problr.ms or Discrepancies. . 

Iii/~ ~~;>- o-/ ~~ uu:_ ~; 
1/'~,r,/ S~J /Ji~k_, ~~ __,, 

RETURH COMPLETED ronH TO PROJECT HANAGER 

B0.1-0U-t-> 



,B ooS41-
~ -- ~~---:>"' 

~1--.::::..,__--
(;J. .--
53 ---
s-7~-
~ 
5~----
60 
&/-
&. 2 
0 3 - -----
&?;---lo& ____ _:_---

-;( /;------,.-
71o-----

B01-009 



Samples were delivered directly to the Analysts. Therefore, no PNL Chain of 
Custody forms were needed. 

B02-00,2 
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DON'T SAY IT --- write 1tt 

TO: File BOOX32-PNL-019 
BOOX39-PNL-018 
BOOX94-PNL-020 
BOOXBO-PNL-021 
B015M8-PNL-023 
BOOXCB-PNL-022 

cc: 

SUBJECT: 
VALIDATION DOCUMENTATION 

DATE: January 26, 1993 

FROM: S.D.L.A. 

Telephone: 2-3206 

Validation documentation for the above mentioned data package is filed with 
Data Package BOOJ48-PNL-017. 

54-3000-101 (12/92) GEf-014 



August 14, 1992 

Report To 

Westinghouse Hanford Company 
Richland, Washington 

Data Validation Report 
200-BP-1 RVFS 

Data Package: BOOJ48-PNL-017, BOOX32-PNL-019, 
BOOX39-PNL-018, BOOX94-PNL-02D,BOOXBO-PNL-021, 

BOlSMB-PNL-023, BOOXCB-PNL-022 
Matrix: SoiVWater 

Analysis Type: Cyanide 

Prepared By 

Golder Associates Inc. 
Redmond, Washington 

= 

913-1719 
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1. INTRODUCTION 

This report presents the results of data validation on the following sample delivery groups 
and sample numbers. The samples were analyzed by Battelle-Pacific Northwest 
Laboratories of Richland, Washington for total, free and complexed cyanide. The HEIS 
sample numbers and field QC associated with this group by SDG are: 

Data Package ID 

BOOJ48-PNL-017 

BOOX32-PNL-019 

BOOX39-PNL-018 

BOOX94-PNL-020 

BOOXB0-PNL-021 

B015M8-PNL-023 

BOOXCB-PNL-022 

HEIS Sample Numbers 

BOOJ48, BOOJ49, BOOJSO, BOOJ51, BOOJ52, 
BOOJ53, BOOJ57, BOOJ58, BOOJ59, BOOJ60, 
BOOJ61, BOOJ62, BOOJ63, BOOJ65, BOOJ66, 
BOOJ71, BOOJ75, BOOJ76 

BOOX32,BOOX.58, BOOX62, BOOX60 

BOOX39,BOOX40,BOOX43 
BOOX33,BOOX34,BOOX47,BOOX44,BOOX42 

BOOX94,BOOX96, BOOX98 

BOOXB0, BOOXB2, BOOXB4, BOOXB6, BOOXC2, 
BOOXB8, BOOXC4, BOOXC6 

B015M8, B015M9, B015N2, B015N4, B015N6, B015N8 

BOOXC8, BOOXDO, BOOX80, BOOXD2, BOOXD4, 
BOOXD6, BOOXD8, BOOX86 

Matrix 

Soil 

Soil 

Water 
Soil 

Soil 

Soil 

Soil 

SoiVWater 

Sample identifications, locations and sample dates are provided in the tabular data 
summary provided in Attachment 3. Data validation was conducted in accordance with 
the Westinghouse Hanford Company statement of work (WHC 1991) and validation 
procedures (WHC 1992). 

2. DATA QUALITY OBJECTIVES 

Completeness 

The data package was complete for all requested analyses and met the data quality 
objectives of the work plan with the exception of SDG BOOJ48-PNL-017. Data quality _ 
objectives for the project specified the use of method PNL-ALO-270, cyanide analysis by 
distillation/colorimetry, for all samples. 
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Sample Ouantitation Limits 

The sample quantitation limits for samples BOOX33, BOOX34, BOOX47 and BOOX44 were 
reported as 0.3 mg/Kg, and BOOX39, BOOX40, BOOX43 and BOOX86 were reported as 5.9 ug!L. 
However, these quantitation limits are not supported by the information supplied in the 
raw data. Therefore, the reported CRDLs have been corrected to the CLP required 
quantitation limits of 10 ug!L and 05 mg!Kg. The quantitation limits for the soil samples 
may vary due to the percent solids, since the 05 mg/Kg will be divided by the percent 
solids value. 

The quantitation limits for the samples in SDG BOOJ48-PNL-017 and sample BOOX42 in SDG 
BOOX39-PNL-018, which were reported at 0.3 mg/Kg, were not corrected since these sample 
results have been rejected due to the absence of the raw data. 

The sample quantitation limits for the samples not mentioned above were met with the 
exception of minor differences due to moisture content and dilution factors. 

Calculations 

The calculations submitted to determine the initial calibration verification (ICVs) 
concentrations are incorrect for the ICVs associated with the samples in the following 
SDGs: 

• BOOX94-PNL-020, BOOXBO-PNL-021, B015M8-PNL-023, and BOOXCS-PNL-022 

The matrix spike recovery values for the following samples were incorrect. The calculation 
summaries are included in Attachment 4 of the respective SDG. 

• SDG BOOX32-PNL-019: BOOX32 and BOOXSS 

• SDG BOOX39-PNL-018: BOOX33, BOOX47, and BOOX42 

The percent solids values for the following samples were incorrect. The calculation 
summaries are included in Attachment 4 of the respective SDG. 

• SDG BOOX32-PNL-019: 

• SDG BOOX39-PNL-018: 

• SDG BOOXCS-PNL-022: 

Laboratory Quality Control Samples 

BOOX62 

BOOX42 

BOOXD4 

The initial calibration, laboratory control sample, and midrange cyanide were all considered 
the same sample which is labeled on the report forms as ICV-6. 
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Field Quality Control Samples 

Trip Blanks and Field Blanks 

3 913-1719 

Samples BOOX39 and BOOX43 in SDG BOOX39-PNL-018 were identified as a trip blank and a 
field blank, respectively. Cyanide was not detected in either sample. 

Equipment Blanks 

Samples BOOX40 in SDG BOOX39-PNL-018 and BOOX86 in SDG BOOXCS-PNL-022 were 
identified as equipment blanks. Cyanide was not detected in either sample. 

Field Duplicates 

Samples BOOX47 and BOOX44 in SDG BOOX39-PNL-018, B015N2 and B015N4 in SDG BOlSMS
PNL-023, and samples BOOXD6 and BOOXDS in SDG BOOXCS-PNL-022 were identified as 
field duplicates. However, all sample results were below the quantitation limit and 
therefore the relative percent differences were not detennined. 

The sample descriptions for all the samples included in SDG BOOJ48-PNL-017 were not 
available, therefore, the locations are not listed in the qualified data summary contained in 
Appendix A. 

With the exception of the deficiencies identified in Section 3.0, the precision and accuracy 
goals of the work plan were met. 

3. QUALIFIED DATA 

This section presents a summary of the qualifications required based on validation of the 
subject data package. 

3.1 Major Deficiencies 

The following presents a summary of the rejected data. 

The eighteen samples in SDG BOOJ48-PNL-017 and BOOX42 in SDG BOOX39-PNL-018 have 
been rejected since the cyanide raw data is absent from the data package and therefore 
cannot be validated. 

3.2 Minor Deficiencies 

The following qualifications were required as a result of the validation. Attachment 2 
provides a ·summary of the samples affected. 
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Holding Times 

Cyanide analysis of the following sample exceeded the technical holding time: 

• SDG BOOX39-PNL-018: BOOX42 

The associated sample result has already been rejected due to an incomplete data package 
and therefore, further qualification is not required. 

Initial Calibration 

The following initial calibration recoveries exceeded the QC limits of 90% to 110%: 

• SDG BOOX32-PNL-019: BOOX32, BOOX58, and BOOX62 

• SDG BOOX39-PNL-018: BOOX39 

• SDG BOOX94-PNL-020: BOOX96 and BOOX98 

• SDG BOOXBB-PNL-021: BOOXC4 and BOOXC6 

• SDG B0lSMS-PNL-023: B015N2 and B015N4 

• SDG BOOXCS-PNL-022: BOOXCB, BOOXDO, and BOOX86 

The associated sample results have been qualified as estimated (UD. , 

Completeness 

The percent solids worksheet for sample BOOX94 in SDG BOOX94-PNL-020 was not included 
in the data package and the value could not be confirmed. Therefore, the sample result 
was qualified as estimated (UJ). 

Sample B015M9 was reported and the calculations were included in the data package, 
however, the narrative states that this sample is not part of the SDG. Since the chain of 
custody was absent from the data package, the holding time could not be determined. The 
sample result for total cyanide is 14 mw'J<g which requires free cyanide analysis. However, 
neither the free cyanide nor complexed cyanide was performed. The sample result has 
been qualified as estimated 0). 

4. CONCLUSIONS 

Sections 1 through 3 present a summary of the data quality for the subject data package. 
The results contained in this report are acceptable for use as qualified with the exception of 
the major deficiencies as reported in Section 3.1. 
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The appendices provide supporting documentation and tabular summary of the qualified 
data. The original, as-received data package is enclosed for submittal to the project QA 
record. 

5. REFERENCES 

WHC, 1991, Westinghouse Hanford Company, Validation of 100-BP-1 Data, Statement of 
Work, Revision A, November 1991. Westinghouse Hanford Company, Richland, 
Washington. 

WHC, 1992, Westinghouse Hanford Company, Data Validation Procedures for Chemical 
Analyses, WHC-SD-EN-SPP-002, Rev. 1, 1992. Westinghouse Hanford Company, Richland, 
Washington. · 
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CYANIDE ANALYSIS RESULTS 14-Aug-92 Page 1 of 2 

LABORATORY: BATELLE-PACIAC NORTHWEST LABORATORIES 

SAtJjPLE 
DELIVERY SAMPLE SAMPLE SAMPLE TOTAL FREE COMPLEX SAMPLE 
GROUP NUMBER LOCATION/PURPOSE DATE CYANIDE Q CYANIDE Q CYANIDE Q UNITS 
BOoJ48-PNL-017 BOoJ48 04/01/92 0.3 R mg/Kg 

B0OJ49 04/01/92 0.3 R mg/Kg '\,.1:":, 
O"-.. 

BOOJS0 04/01/92 0.3 R mg/Kg ~ 

BOOJ51 04/01/92 0.3 R mg/Kg <-1'.J 

BOOJ52 04/01/92 0.3 A mg/Kg ~ 
... .,0 

BOOJ53 04/01/92 0.3 R mg/Kg -.... i 

BOOJ57 04/01/92 0.3 R mg/Kg .., 

BOOJ58 04/01/92 0.3 R mg/Kg a'Y 

BOOJ59 04/01/92 0.3 R mg/Kg 
~ 

BOOJ60 04/01/92 0.3 A mg/Kg _z= 

BOOJ61 04/01/92 0.3 R mg/Kg 
BOOJ62 04/01/92 0.3 R mg/Kg 
BOOJ63 04/01/92 0.3 R mg/Kg 
BOOJ65 04/01/92 0.3 R mg/Kg 
BOOJ66 04/01/92 0.3 R mg/Kg 
BOOJ71 ,,, 04/01/92 0.3 A mg/Kg 
BOOJ75 04/01/92 0.3 A mg/Kg 
BOOJ76 04/01/92 0.3 A mg/Kg 

BOOX32-PNL-019 BOOX32 216-B-57A 1.6-2.9 06/25/91 0.6 UJ mg/Kg 
BOOX58 216-B-57A 7.5-9.5 06/27/91 0.6 UJ mg/Kg 
BOOX62 216-B-57A 15.0-17.0 07/01/91 0.6 UJ mg/Kg 
BOOX60 216-B-57A 26.5-29.0 07/08/91 0.6 U mg/Kg 

BOOX39-PNL-018 BOOX39 216-B-61A TRIP BLANK 05/10/91 10.0 UJ Ug/L 
BOOX40 216-B-61A EQUIP. BLANK 05/13/91 10.0 U Ug/L 
BOOX43 216-B- 61A FIELD BLANK 05/15/91 10.0 U ug/L 
BOOX33 216-B-61A 0.0-2.5 05/09/91 0.5 U mg/Kg 
BOOX34 216-B-61A 6.0-8.0 05/09/91 0.5 U mg/Kg 
BOOX47 216-B-61A 23.0-25.3 DUP 05/16/91 0.5 U mg/Kg 
BOOX44 216-B-61A 23.0-25.3 DUP 05/16/91 0.5 U mg/Kg 
BOOX42 216-B-61A 13.8-16.6 05/14/91 0.3 R mg/Kg 

BOOX94-PNL-020 BOOX94 216-B-57A 195.0-197.5 08/16/91 0.6 UJ mg/Kg 
BOOX96 216-B-57A 225.0-227.5 08/21/91 0.6 UJ mg/Kg 
BOOX98 216-B- 57A 233.0-235.5 08/22/91 0.6 UJ mg/Kg 

BOOXB0:..PNL-021 BOOXB0 216-B-57C 2.0- 5.0 08/30/91 0.6 U mg/Kg 
BOOXB2 216-B-57C 9.0-12.0 09/03/91 0.6 U mg/Kg 



CYANIDE ANALYSIS RESULTS 14-Aug-92 Page 2 of 2 

LABORATORY: BATELLE-PACIAC NORTHWEST LABORATORIES 

SAMPLE 
DELIVERY SAMPLE SAMPLE SAMPLE TOTAL FREE COMPLEX SAMPLE 
GROUP NUMBER LOCATION/PURPOSE DATE CYANIDE Q CYANIDE Q CYANIDE Q UNITS 
BOOXBO-PNL-021 B00XB4 216-B-57C 18.5-20.0 09705791 0.6 0 mg/Kg 

'-~~ BOOXB6 216-B-57C 30.0-33.0 09/05/91 0.6 U mg/Kg a--. 
BOOXC2 216-B-57C 47.0-50.0 09/06/91 0.6 U mg/Kg 
BOOXBB 216-B-49A 25.0-27.5 09/06/91 0.8 B mg/Kg c...N 

~ BOOXC4 216-8-578 2.0-4.5 09/13/91 0.6 UJ mg/Kg "--D 
BOOXC6 216-8-578 9.0-12.0 09/13/91 0.6 UJ mg/Kg """'=-;' .f 

B015MB-PNL-023 8015MB 216-8-498 27.0-29.5 11/20/91 0.6 U mg/Kg • r~ 
B015M9 216-8-498 17.0-19.5 14 J mg/Kg 4N 
B015N2 216-B-46A 3.0-6.0 DUP 12/02/91 0.6 UJ mg/Kg 
B015N4 216-B-46A 3.0-6.0 DUP 12/02/91 0.6 UJ mg/Kg u, 
B015N6 216-B-46A 8.0-10.5 12/02/91 0.6 U mg/Kg 
B015NB 216-B-46A 15.0-17.5 12/03/91 0.6 U mg/Kg 

BOOXCB-PNL-022 BOOXC8 216-8-578 17.0-18.0 09/16/91 0.6 UJ mg/Kg 
BOOXDO 216-8- 578 27.0-29.5 09/16/91 0.6 UJ mg/Kg 
BOOXBO 216-B-49A 46.5-49.0 09/19/91 4.4 0.6 B 3.8 mg/Kg 
BOOXD2 216-8-578 31 .0-34.0 

H' 
09/18/91 0.6 u mg/Kg 

BOOXD4 216-8-578 47.0-50.0 09/19/91 0.6 u mg/Kg 
BOOXD6 216-B-49A 75.0-77.5 DUP 09/25/91 0.6 u mg/Kg 
BOOXD8 216-B-49A 75.0-77.5 DUP 09/25/91 0.64 B mg/Kg 
BOOX86 216-B-49A EQUIP. BLANK 09/25/91 10.0 UJ ug/l 

\ 
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ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 

B - Indicates the compound or analyte was analyzed for and detected. The value 
reported is less than the contract required quantitation limit (CRQL) but greater than 
the instrument detection limit (IDL). 

U - Indicates the compound or analyte was analyzed for and not detected. The value 
reported is the sample quantitation limit corrected for sample dilution and moisture 
content by the laboratqry. The data are usable for decision making purposes. 

UJ - Indicates the compound or analyte was analyzed for and not detected. Due to 
identified quality control deficiency identified during data validation the value 
reported may not accurately reflect the sample quantitation limit. The data are 
usable for decision making purposes. 

J - Indicates the compound or analyte was analyzed for and detected. The associated 
value is estimated but the data are usable for decision making processes. 

R - Indicates the compound or analyte was analyzed for and due to an identified quality 
control deficiency the data are ~nusable. 

NJ - Indicates presumptive evidence of a compound at an estimated value. 

N - Indicates presumptive evidence of a compound. 

,, 
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DATA QUALIFICATION SUMMARY - FO~ B-7 
~ C, ... ·:5~ L-'l 5- ~_L- c--., \ -=t-

SDG: ,~~ 
COMMENTS: (' u rrn~ATE: sliDh,±- I PAGE..l..OF_j_ 

COMPOUND -:::::s I QUALIFIER I SAMPI.a I REASON 

C .....,__ y '<'-. '; >---p R 

;,. \ 
\ u C;,.'C'Z1... r'<:- l ·' =S 
~ 

>.FFECTED 

~""\ 

~ 

~'--'\ 

B-7 

c_ ~ -C-0...~ 6_,;. ~ 
-,~ c.,._\ ~P'<'-.+-

s;::.,_C-N,.... ~c.....~ 
n\.(:_o.___ 
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AS QUALIFIED LABORATORY DATA 



TABLE 2: TOTAL CYANIDE ANALYSIS DATA FOR TASK 3 

6 ~('_"¥ ~DC:>""~'-\8- ~\_- D\ i- SDG 11 

SOIL SAMPLES 
G3 Salll)l~ G4 · LCS 

Ct S~le G2 Salll)le GS Blank G3 S~I~ C4 · LCS spike s...,le Flags 
S~le IOI PNL log# (mg/Kg) C rup. (mg/Kg) C XRPD (ug/L) C sp ike(mg/Kg) (mg/Kg) recovery (X) recovery (X) Q Footnote# 
- ..... .. ... ---- .... -.. --.. - -·------· ... .. ................... .. ... .... . --- .. .. ........ ... . ..... ..... .. .... -.. - ........ .. .......... .. .... .... . . .... ......... .. ........ ---------

1,2,3 
(All) ,,..,::, 

BOOJ48 91-2828 0.3 ,.t( ~ 0.3 u N/A 5. 9 u 12 6.58 101.2 t 17 Q"-., 
BOOJl.9 91-2829 0.3 ef R.. == 

C.,..J 

BOOJ50 91-2830 0.3 .ff ~ 0.3 u N/A 5.9 u 12.2 5.84 102.4 103 .9 -r= 

"° BOOJ5 1 91-2831 0.3 J1 ~ • 
• 

BOOJ52 91-2832 0.3 Jf R 0.3 u N/A 5. 9 u 12 .5 6 101 .5 106.7 r~ 
BOOJ53 91-2833 0.3 ef ~ 

,,u,,.J -- ,. . '-" 

~ ~ -BOOJ57 91-2834 0.3 0.3 u N/A 5.9 u 11.9 6. 12 100.7 108.9 
BOOJ58 91 · 2835 0.3 .tf R 

'" 
BOOJ59 91·2836 0.3 .tfR 0.3 u N/A 5.9 u 11.0 5.6 97 .8 99.6 
BOOJ60 91 · 2837 0.3 d ~ 

BOOJ61 91 ·2838 0. 3 » ~ 0.3 u N/A 5.9 u 11.8 6.65 109.3 118 .4 
I BOOJ62 91 · 2839 0.3 lf ~ I 

BOOJ63 91 · 2840 0.3 .., ~ 0.3 u N/A 5.9 u 11. 9 6. 53 97.7 t 16. 1 
BOOJ65 91·2841 0.3 JI R 

BOOJ66 91·2842 0.3 JI~ 0.3 u N/A 5.9 u 11.5 6.n 103.2 120. 4 
BOOJ71 91-2843 0.3 .,, ~ 
BOOJ75 91-2844 0.3 ,tf~ 0.3 u N/A 5.9 u 10.9 5.n 97.8 101.9 
BOOJ76 91-2845 0.3 I(~ 

----· --- ---- ··-····· ··--
Mean 101 .3 110.3 

Std. Dev. 3.4 7.4 

1. Concent ration of soil LCS-0689=5.62 mg/Kg(1-1 . 5g of LCS-0689 is added to each distill ation flask and recovered In 250 llll of N80H). 
2. Concentration of spi ke added = 90.6 ug/L. 
3. Contract required detection limi t for so i l = 0.5 mg/Kg. 

CLP "0" FLAGS -......... .. -.......... 
U = Ana lyzed but not detected (IDL or less than IDL) 
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WET CHEMISTRY DATA VALIDA noN CHECICLIST - FORM A-7 

PROJECT: DATE: 

SDG:t)c:::O~ l..t8- ~~u.- 0\ T I 

1. DATAPACKAGECOMPLETENF.SS 

Review the data package for completeness and check off the hems below. If any data review 
elements are missing contact the laboratory for submicw of the omitted data. 

Data Package ltem 

Case Narrative 
Cover Page 

Present'?: 

·~ 

Traffic Reporu/Cbain-of-Custocly ~ 
Sa."":ple Analysis Data Report Forms ~ ::f- A c:::-<:.~~~ 
Su.,dards Data 
QC Summary 

Blanks Summary Report Forms 
Spike Sample Recovery Report Forms 
Duplicate Sample Analysis Report Forms 
Laboratory Control Sample Report Forms 

Riw Data 
Jc r. Cuor.uro g.ap!t Chro:::i.atogrm.s 
TOC and TOX lnstrume.m Printouts 
Laboratory Be.Deb Sheets 

Additional Data 

Yes No 

~ 
~ 

~ 

L 
~ 
~ 
L 

~ 

Laboratory Sample Preparation Lop _ .JC::' 

NIA 

L 
..J::::::' 

Instrument Run Lop _ _.::::: _ 
Internal Labor21ory Cwn~f-Omory _ _ L'" 
Percent Solids Analysis Records _ L 
Reduction Formulae _ ..J:::::: 
Chemist Notebook flies _ ~ _ \ 
~ ~o..~\e. ,~~ -," ~~ "S,~ ~e.....\o~ ~ ~Q._~6 
e,.~ ~~"-€- ~'<'-c.e. ~ .,__\\__ s~~c~~ ~ L,__~, (ff(\ 

2. HOLDING TIMES . ~ ~ <{,\?( 
see- .~~'<'-~ 

Wm all samples analyzed withio boldUIJ times? ~ ®:i-1: 
Action: If any boldiDg times were exceeded qualify all affected results as estimated (J for detects and ~\ ~ 
UJ for nondetects). 

A7•1 
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3. INITIAL CALIBRATIONS 

Were al l instruments calibrated daily, acb •~ time and 
were the proper number of standards used? 

Are the correlation coefficients .t0.9957 

Was a balance check conducted prior ID the TDS amlysls? 

Was the titrant normality checked? 

Yes 

Yes 

Yes 

Yes 

ACTION: Qualify all dm as mmsable (R) If nponed from an analysis iD which the 
were not met. 

4. INITIAL AND CON'IlNUING CALIBRATION VERIFICATION 

Have ICY and CCV been analyzed It the proper frequency? 

Are ICY and CCV percent recoveries within comrol? 

Are there calculation errors? 

Yes 

Yes 

Yes 

ACTIOS: Qualify all affected data iD accordance with the validation requirements . 

5. LABO RA TORY BLANKS 

Ar~ target analytes present iD the laboratory blanks7 ·· Yes 

0 

i 
i 
\No 
i 

ACTIOS: Qualify all associated sample results for any analyte <S times the amount ~ any 
laboratory blank as nondetected (U) and list the affected samples and malytes below. / 

6. FIELD BLANKS \ 
Are target analytes presem iD the field blanks? Yes ~o 

I 

NIA 

NIA 

NIA 

NIA 

NIA 

ACTION: Qualify all sample results for any analyte <S times the amount iD any valid field blank as 
nondetected (U). ( 

7. MA TRIX SPIKE SAMPLE ANALYSIS 

Are spike recoveries within the acceptance limits? 

I 
1· 

,' 

Yes . No NIA 

ACTION: If the sample concentration aceeds die spike concentration by a factor of 4 or more, and 
spike recoveries are outside the aceepWlce Jimits, no qualification is necessary. If spike recovery is 
outside the control limits and the sample results are > CRQL, qualify the dm as estimated (J). If the 
spike recovery is < 30~ and the sample results are less dien die IDL qualify the data as unusable (R). 

A7-2 
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8. LABORATORY CONTROL SAMPLE 

Are percent recoveries within the acceptaDce limits'1 

Are there calculation errors? 

Yes 

ACTlON: Qualify the affected results accordiq to the followin& requirements: 
. 

NIA 

AQUEOUS LCS • Qualify as eswimed (1), all sample nsults >mL, for which dle Lg_ SR falls 
within the range 50-79~ or > 120~. Qualify as estimated (UJ), all sample results <~, for which 
the LCS falls within the ranae of 50-79~. Qualify as unusable (R) 111 sample results, for which the 
LCS ~R <50~. . / 

SOLID LCS • Qualify IS estimated (J), 111 sample nsults > mL for which the LCS ~ is outside the 
established control limits. Qualify IS estimated (UJ), all sample results <IDL for wl#cb the LCS SR 
are lower than the established mmrol limits. \ 

9. PERFORMANCE AUDIT ANALYSES 

Are the performance audit sample results within 
the acceptance limits'? "' 

' I 

I 
Yes / No 

! 

ACTION: Note the results of the perfornunce audit samples in the validation ~ve. 
I 
I 
I 
I 

\ 10. DUPLICATE SAMPLE ANALYSIS 

Are RPD values within the acceptance limits'? Yes \ No · 

NIA 

NIA 

Action: Qualify the results for all associated samples of the same matrix as estimated (J) if the RPO 
falls outside the acceptance limits. 

Ii . FIELD DUPLICATE SAMPLES 

Do RPD values exceed the acceptance limits? Y:es \ No NIA,, _ 
\ 

ACTION: Note the results of the field duplicate samples in the validation narrative. · 

i 
12. FIELD SPLIT SAMPLES I 

Do RPO values exceed the acceptance limits'1 Yes \ No NIA 
\ 

ACTION: Note the results of the field split samples in the validation narrative. 

A7-3 
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13. ANALYTE QUAITTTTATION AND DETECTION LIMrI'S 

Have results been reponed and calcu.lated correc:tly? 

Ale instrument detection limns below tbe CRDL? 

Action: If ana!yte quantiw:ion is ill error, comact tbe laborarory for explanation. If errors or 
deficiencies can not be resolved with tbe laboratory, qualify ISSOCWed data as unusable (R). 

14. OVERALL ASSESSMEITT AND SUMMARY 

Has the laboratory conducted the analysis in ICC0rdaDce 
with the analytical SOW? 

Were project specific data quality objectives met for 
this analysis? 

Yes © NIA 

Yes® NIA 

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

A7• 
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COMMENTS (attach additioaal sheets as oec:essary): _____________ _ 
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HOLDING TIME SUMMARY - FORM 8-1 
~oo ~L\'t?-) - (?~\.- - o \+ 

SDG: REVIEWERy~/ h ~t.f~;, DATE: xl i \ ic, ,.i PAGE~Ofd--
r ~ ,,- . 

COMMENTS: ' v.. r,..,..._ ·, <\~ \\-...-:..\}:, ~, ,,_ -'\ , ,,,.....~ , 
'-~ '--- ' -~ PREP. ANALYSIS 

FIELD ANALYSIS DATE DATE DATE HOLDING HOLDING 
SAMPLE ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER 

L\ \ 0 \\c\ \ 
~ - ,\'C._.~ 

~i.::At -,~,, ..\. .J \\. \ \ ~ c\.~ \.'1,._ 
~---L-:,e-A L\. g, ('~ ·," rv, ,.\c._n .. ,.. \ l'-.. Oc.. t-\r ;;;_ ' \'.::::, rv,. •,••h e: ,•,~ ~ R 

' 
_.,. 

' '-.;: '--: 
~ .... ..:x_---:::,~L\l'.\. 

I 

q\ o~C\\ I \ 
~~~a L\_ \ O\\r\ \ 

~co~~\ L\\ o\\q_ \ ,,, 

~('_j._~~ cs,~ L\\o,\q \ 

' - ~ co~ ':3. 3 l\\o,\'\\ \ 

~ oL5~~T 4\0,\q \ ' 
~co~ ~~ L\\o,\ \\ 
~00 ~ CS.'\ L\\D\\~\ 

\<-.L"X:)~ \::::,C) L\ \ D\\c\ \ -
l~Da~\::::, \ 1-\ \ o\\q_ \ 
~<.:~C;,~~~ L\\o,\ q \ 

r,~::>~6'3-- '-\ \.c\\c\\ 

~DD~6S '-\ \ o,\c\ \ 
~DD~ 6 l-_,, L\\ c\'\\ I 
~oc:::.~~\ ~ L\\ D\\ <\ \ "' '-I -~ ~ -~ 

\ 
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~-,~ '-\ ~ - ~~L - a ,-::+-
SDG: REVIEWER: 9:)U/4; h_j DATE: x/11 . 1,)_ 
COMMENTS: (\\ v. c;,. "'', ~ -F~ i\ >-.. , .,. "' · \ . Q..., ' f''-1' ·· .• 

"-.:::: °'· ·-~ PREP. 
FIELD ANALYSIS DATE DATE DATE HOLDING 
SAMPLE ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS 

~ oo~tS e_~ L\ \ L'\_ \c, I 
~ -, ~t..~a\ ~ .... "'- -'-~~-
' ..... r-.,.,..\c..r.n. ,0 ·· , - ("'\,,_\,, -P 

L\\ r. \\ C\ \ ">o -,~ ' -~ 
~ ,,o ""3;._~ la .L \_ 

' -
., 

·, 

.. 

PAGE2 0F~ 

ANALYSIS 
HOLDING 
TIME, DAYS QUALIFIER 

~'<',_'t-.o" \ot..c-,._, t., 
R.. Cl._\ \ --c.. · r. ~ 1 .L 

\ "::::, ~ '~--' 'C''°'( 
" ' :,, R 
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APPENDIX C 

DATA REVIEW SUPPORTING DOCUMENTATION 

SDG: BOOX32-PNL-019 

Samples: BOOX32, BOOX.58, BOOX62, BOOX60 

ATTACHMENT 1 - GLOSSARY OF DATA REPORTING QUALIFIERS 
ATTACHMENT 2 - SUMMARY OF DATA QUALIFICATIONS 
ATTACHMENT 3 - AS QUALIFIED LABORATORY DATA 
ATTACHMENT 4 - DATA VALIDATION SUPPORTING DOCUMENTATION 



ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 

B - Indicates the compound or analyte was analyzed for and detected. The value 
reported is less than the contract required quantitation limit (CRQL) but greater than 
the instrument detection limit (IDL). 

U - Indicates the compound or analyte was analyzed for and not detected. The value 
reported is the sample quantitation limit corrected for sample dilution and moisture 
content by the laboratory. The data are usable for decision making purposes. 

UJ - Indicates the compound or analyte was analyzed for and not detected. Due to 
identified quality control deficiency identified during data validation the value 
reported may not accurately reflect the sample quantitation limit. The data are 
usable for decision making purposes. 

J - Indicates the compound or analyte was analyzed for and detected. The associated 
value is estimated buUhe data are usable for decision making processes. 

R - Indicates the compound or analyte was analyzed for and due to an identified quality 
control deficiency the data are unusable. 

NJ - Indicates presumptive evidence of a compound at an estimated value. 

N - Indicates presumptive evidence of a compound . 

.. 



ATTACHMENT 2 

SUMMARY OF DATA QUALIFICATIONS 
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DATA QUALIFICATION SUMMARY - FORM B-7 
( '---" .,} ...._____~ ,... ' '\I. '--.. '-- ' ' 

SDG: ~,,,,t; bATE: xl1a /c, l PAGE_l_OF~ 

COMMENI'S:L ,.u. ,. '-'\ i F' 

\.;fV ... .., 

'-~ 
COMPOUND QUALIFIER. SAMPLES REASON 

>.FFECTED 

(' " I' . "' ' ~ e__, lCS 9-,~(-- "'"'"<-""" ~c:_\j l:,~ "> \\C:::,~ 

~ 

C . \ LC:S::. Q-..._oo 'I.._ S o tc.\.} o~ ✓\\.e~ 
_Li. o...."' ' c::_. e__ 
~ -

¾ ~ \._~ ~o--oi--~~ 

. 

. 
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ATTACHMENT 3 

AS QUALIFIED LABORATORY DATA 



~~G-, ~C•C>'i-~~~~\_-o\~ 
SOIL -SEDIMENT SAMPLES 

G1 Saq,le GZ Sllll'ple 
Saq>le IDI PNL Log# (1119/kg) C dup. (mg/kg) C 
-- -- ------ -------- ---- -- --- ------- ---- -

BOOlC3Z 91-6173 0.6 ~ l-l..-S 0.6 u 

BOO>C58 91-6301 0.6 )( L.:S 0.6 u 
BOOlC6Z 91-6339 0.6 .I{ IJ.,..~ 

BOO>C60 91 -6395 0.6 u 0.6 u 

Footnotes 
-- ------- -

TABLE Z: TOTAL CYANIDE ANALYSIS DATA FOR TASKS ZAND 4 
SDG #Z 

G3 Saq>le+ 
GS Blank G3 Saq,le+ G4 - ICV spike 

XRPD (ug/L) C spike (mg/kg) (1119/L) recovery (X) 
----- --- -------- ---- - --------- ----- -- -----

\d=>"3. 
N/A 5.9 u 9.0 11.05 ·19"6-

'\b, o 
N/A 5.9 u 8.3 10.39 ~ 

N/A 5.9 u 8.9 9.58 107.5 
--·--- --- ---

Mean 104 .9 
Std. Dev. 3.8 

G4 - ICY 
a11111ple 

recovery (X) 

------ ----- -

117.5 

110.5 

101.9 
-------- ----

110.0 
6.4 

1. Concentration of stock ICV-6-9.4 1119/L (9.4 ug of cyanide is added to each distillation flask and recovered in 250 d. of NaOH) . 
2. Spike added • 41.6 ug. 
3. Contract required detection ll• lt for soil-sediment • 1.0 mg/kg . 
4. D~llcate prec ision under the CLP protocol nust be within~- CRDL when either saq>le or cllplicate are below 5X CRDL . 

CLP IIQN FLAGS 

U • Anal yzed but nof detected (less than IDL ) 

~ooi,_~d--. 

~bt:::, 1,_ ~ 8 

& -:) c., 1-. 6 ~ 

~oa1.bo 

d--\6- ~- 'z)l-~ \ .""' . ~ -~I 

cl..\b - ~ -~~~ -=I .CS --°\ . S
1 

flags 
Q footnotel 

1,2,3,4 
(ALL) 

@esh,\'"t~ 
®%h.._~~~ 

,,.,,:~ 
cr-.... 
CJ,.:l 

-'=
.....,0 
---~ !f 



ATTACHMENT 4 

DATA VALIDATION SUPPORTING DOCUMENTATION 
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./,. • • . _·. ' ' • ' ~ 4 . _.' • ' 

WET CHEMISTR.Y DATA VALIDA 110N CHECKLIST - FORM A-7 
\_-

SAMPLES/MA TRIX: 

1. DATAPACKAGECOMPL.ETENESS 

Review the data package for completeness and check off the items below. If any data review 
elements are missing contact the laboratory for submittal of the omitted data. 

Dara Package Item Presem7: Yes No 

Case Narrative ~ 
Cover Page ..J:::::: 
Traffic Reporu/Cbain-of-Custody ..J:::::: 
Sa::ple Analysis Data Report Forms ~ 
St.2..'"idards Data ~ 
QC Summary 

Bl ank.s Summary Report Forms ~ 
Spike Sample Recovery Report Forms ': 

~ 
Duplicate Sample Analysis Report Forms (_.,/" 

Laboratory Control Sample Report Forms It0 -lo ~ 
R2w Data 

r er: Cu-cc.at o g.ap!'! Chro:::wo gr~ 
TOC and TOX lnstrume.m Printouts 
Laboratory Bench Sheets .J..::::::. 

Additional Data 
Laboratory Sample Prepmtioa Lop ~ -Instrument Run Lop 
Internal Laboratory Own-of-Cu.story 
Percent Solids Analysis Records ~ 
Reduction Formulae ~ 
Chemist Notebook Pqes ~ 

2. HOLDING TIMES 

Were all samples analyzed within boldin& times? @> No 

NIA 

1.,/" -
~ 

,.. 

~ 
J,,.;;;;;;;" 

N/A 

Action: lf any boldin& times were exceeded qualify all affected results as estimated (J for detects and 
UJ for nondetects). 

A7-1 
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3. INmAL CALIBRATIONS 
. 

Were all instruments calibrated daily, eac:b set-up time and 
were the proper number of mDdan1s used? 

Are the correlation coefficients .t0.9957 

Was a balance check conducted prior 1D the TDS analysis? · 

Was the titrant normality checked? 

® 
® 

Yes 

Yes 

No NIA 

No NIA 

No ® 
No ~ 

ACTION: Qualify all data a unusable (R) If reported from an analysis in which the above criteria 
were DOt met. 

4'. INITIAL AND COITTINUING CALIBRATION VERIFICA 110N 
~ ts\,c\<--1~ 

Have ICV and-€CVbeen analyzed at the proper frequency? 

Are ICV and CCV percent recoveries within comrol? 

Are there calculation errors? · 

~ No NIA 

Yes ® NIA 

Yes @ NIA 

ACTION: Qualify all affected cw. in accordance with the validation requirements. 

5. LABORATORY BLANKS 

Are target anal;1es present in the laboratory blanks? -· Yes® NIA 

ACTION: Qualify all associated sample results for any analyte <S times the amount in any 
laboratory blank as nondetected (U) and list the affected samples and analytes below. 

6. FIELD BLA~'KS 

Are target analytes presem in die field blanks? Yes No@ :. 

ACTION: Qualify all sample results for any malyte <5 times the amount in any valid field blank as 
nocdetected (U). 

7. MA TRIX SPIKE SAMPLE ANALYSIS 

Ate spike recoveries within the acceptmce limits? ®No _ N/A 

ACTION: If the sample concentration aceeds die spike concentration by a factor of 4' or more. and 
spike recoveries are outside the •~wice limits, no qualification is necessary. If spike recovery · is 
outside the control limits and die sample results are > CRQL, qualify the dm IS estimated (J). If &he 
spike recovery is < 30~ and die sample results are less men the IDL qualify &he data IS un\1Sable (R). 

A7-2 
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8. LABORATORY CONTROL SAMPLE 

Ate percent recoveries within the ~ce limits? --:S:: c:._ \J 
-d-0'4.e:> 

Ate there calculation errors? 

®No NIA 

Yes ® NIA 

ACTION: Qualify the affected results accordin& 10 the Collowin& requirements: 
. 

AQUEOUS LCS - Qualify IS estimated (1), all sample results > mL. for which die LCS SR falls 
within the range 50-79~ or > 120~. Qualify as estimated (UJ), all sample results <IDL, Cor which 
che LCS falls within the nn&e of 50-79~. Qualify IS wmsahle (R) all sample results, for which the 
LCS ~R <50~ . 

SOLID LCS - Qualify as estimated (J), all sample results > mL Cor which the LCS SR is outside die 
established control limits. Qualify as e$firnarfld (UJ), all sample results <IDL for which the LCS SR 
are lower than the established control limits. 

9. PERFORMANCE AUDIT ANALYSES 

Are the performance audit sample resulu within 
the acceptance limiu? Yes No @ 
ACTION: Note tbe results of the performance audit samples in the validation narrative. 

10. DUPLICATE SAMPLE ANALYSIS 

Are RPD values within the acceptance limits? ®No · NIA 

Action: Qualify the results for all associated samples of the same mtrix as estimated (1) if the RPO 
falls outside the acceptance limits. 

l i. FIELD DUPLICATE SAMPLES 

Do RPD values exceed the acceptance limiu? Ya No@ 

ACTION: Note tbe results of the field duplicate samples in die validation narntive. 

12. FIELD SPLIT SAMPLES 

Do RPD values exceed the acceptance limits? Yes No @ 
ACTION: Note the results of the field split samples in die validation narntive. 

A7-3 
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13. ANALYI"E QUANTITATION AND DETEC'IlON UMrI'S 

Have results been reported and calculated c:orrec:dy? 

Are inst:-umem detection limits below die CRDL? 

@ No 

@No 

Action: lf analyte quantitation is iD error. c:ontad 1be laboralDr)' for explanation. If errors or 
deficiencies can not be resolved with die laboratory. qualify mociated dm as unusable (R). 

14. OVERALL ASSESSMENT AND SUMMARY 

Has the laboratory conducted the analysis iD accordance 
with the an.alytical SOW? 

Were project specific data quality objectives met for 
this analysis? 

@ .No 

~) No 

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

A7• 

NIA 

NIA 

NIA 

NIA 
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COMMENTS (attach additional sheea u necessary):. ____________ _ 

. ·~· ... 

. w 
ir '!:' --------------------~ :tt 
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HOLDING TIME SUMMARY - FORM 8-1 
~ o a '-l ~ -;)._ - ~ ~ L - l--.., \ C\ 

SDG: REVIEWER: ~ /4/ ~/4- DATE: ,5?'/r, ~ I 9 ~ 
. (\) i ~ COMMENTS. I \ - ~ -, p 

~ 
PREP. 

FIELD ANALYSIS DATE DATE DATE HOLDING 
SAMPLE 10 . TYPE SAMPLED PREPARED ANALYZED TIME, DAYS 

~u~ ~ 
._-:,bl "~\ ~ ' i,. J ::-:i ~ c-\ \ t..J ~\+\c'\\ 

. 
~ 'i.. <-. ~ ~ .... ,. - .' p 

~ 

~ (:::c:,1--, S.R \ 01:J~ .. +\c, \ ~ \ o;)..\ G\ \ =r\-~=s.\c\\ 
'6cc::,'f.._/.....:::-, \ D=/-\ cJ c, \ -:;\-=-~\ (\ \ ::J.·\c::,~\'\\ 
~ c::>'f...60 ~ o,-\~ \c\\ =t-\\ a\C\ \ +\ ,,\c\ \ 

'P -
,,· 

ANALYSIS 
HOLDING 
TIME, DAYS 

:i__ 

h 
d-... 

~ 

PAGE.LOF_L 

QUALIFIER 

V\-<,~ 

\ 

\ 
L 

-

~ 
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CALIBRATION DATA SUMMARY - FORM B-2 
~ r,a 'i ~~ ,, 

SDG: REVIEWl;RW'kt ~ ~ DATE: ~ltcJc,-\ PAGE_LOF \ 
{___d, , • • 

COMMENTS: 

CALIO. T.YPE: ( -1N1tiALJ CONTINUING INSTRUMENT: 
....... _______ 

RSD/%~ CALIO. DATE COMPOUND RF SAMPLES AFFECTED QUALIFIER 
\.J.:__"'e 

b\~=t\ c'\ \ ( \ ~£'A '(\.-l p \ \+. s ~ 0 0 'f-_?-,'";)__ . \ ~~ , --:, 
cr--, 
.,-..:,:;:;._-c;;:. 

LJ-,l 
_;::. 
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' 
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CALCULATION SUMMARY - FORM ~ 
~ o a'{<.... -

SDG: ~ ~#k I DATE:~l 1~ ls~ I PAGEj_OF;;)_ 

COMMENTS: 
-r, ,I, 

' 

(\'\_ c....., b R - ~ ~ ·, ::~~~=\_P l ~\ t~ -
~~ -, ~ 'fl <.::ri~ - e,,:;;·,c,,,.._\ ".::.c..•- ~\F -- . 

I (" ,,___, <.__ r-,; '-.'-< -,.,. c.~ i el '\ 
I 

'b <_;,c\-~ \ \ 'S"-"' .~\- -~ .. 
' I l= 

~ 1...-:> 0'i.. -:?_ ~ 

0 t ,_ c-..__ "")__ K-=-- C\ . o::)_ -,:£ '( l 0....-.::, :;.. \ oS . .J..S t, __ 'J.... \ D1
~} 

- - --- - - · 

( l.\_\ ' 6 ~ \ 
\ l -S \:la~'S\ l o.1~o\)) 

bv~o '-/.S S 

\'\\.c <:-_~~ , ~-:::; t; .d--"\- d 
.. 
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-
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CALCULATION SUMMARY-FORM 8-6 
6c--c:::::, 'i_:;,..,~ - ~~L- r----s\ C\ 

COMMENTS: 

~ -- '""'- -~ 

\.) ~\r'"\ -C_ c,.__~, . r::::,\t-" . '-......::,~ ~c~ 

' \. 

~ 
-- --
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APPENDIXD 

DATA REVIEW SUPPORTING DOCUMENTATION 

SDG: BOOX39-PNL-018 

Samples: BOOX39, BOOX40, BOOX43, 
BOOX33,BOOX34,BOOX47,BOOX44,BOOX42 

ATTACHMENT 1 - GLOSSARY OF DATA REPORTING QUALIFIERS 
ATTACHMENT 2 - SUMMARY OF DATA QUALIFICATIONS 
ATTACHMENT 3 - AS QUALIFIED LABORATORY DATA 
ATTACHMENT 4 - DATA VALIDATION SUPPORTING DOCUMENTATION 



ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 

B - Indicates the compound or analyte was analyzed for and detected. The value 
reported is less than the contract required quantitation limit (CRQL) but greater than 
the instrument detection limit (IDL). 

U - Indicates the compound or analyte was analyzed for and not detected. The value 
reported is the sample quantitation limit corrected for sample dilution and moisture 
content by the laboratory. The data are usable for decision making purposes. 

UJ - Indicates the compound or analyte was analyzed for and not detected. Due to 
identified quality control deficiency identified during data validation the value 
reported may not accurately reflect the sample quantitation limit. The data are 
usable for decision making purposes. 

J - Indicates the compound or analyte was analyzed for and detected. The associated 
value is estimated but the data are usable for decision making processes. 

R - Indicates the compound or analyte was analyzed for and due to an identified quality 
control deficiency the data are unusable. 

NJ - Indicates presumptive evidence of a compound at an estimated value. 

N - Indicates presumptive evidence of a compound. 
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SUMMARY OF DATA QUALIFICATIONS 
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DATA QUALIFICATION SUMMARY - FORM B-7 
?-,- ,---..,o'l ~ C\-~~ - ~\ ?.., 

SDG: ~~ATE: xlto/Cji_ I PAGE_LOF .L 
~~"' COMMENTS: ~ LL ~ - --;: ( i= 

COMPOUND ~ QUALIFIER SAMPLES REASON 
>.FFECTED 

( f.» ,'A -•• \ ,0 -~ Rc,o'I-..L\ "'\ 
. . f\.~s>- '"'° ~ . 
~ -s:- c.,.__ ~ 

'--2::::. ~ ~ - " ·- .,.. <.,. ... 

-'-~ --~ .""'= \ ' , \ ' 

( ~ v,.___--S- '<---r-:, r , ~ ~ 9 tt c'--> -[.j,.~ 7 \ \D ~ 

C ~\ 
T ~ \ ~ ,I(_ "' \A_-.:;: ~ -'- Pr-\_~ __\ \ ~Dr--..'1..L\'\ 

~.__ \~~~ ~~ "'t 
\,:-'--, _I - - \:", (\ 

--- ~ 

. 
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ATTACHMENT 3 

AS QUALIFIED LABORATORY DATA 



TABLE 2: TOTAL CYANIDE ANAYSIS DATA FOR TASKS 2 AND 4 
SD6 11 

63 Saq,le+ G4 • ICV 
G1 Saq,le 62 Saq,le 65 Blank 63 Saq:>le+ G4 • ICV spike s11111ple Flags 

Saq,le ID# PNL Log# ( g/L) C dup. (ug/L) C XRPD (ug/L) C spike (ug/L) (1119/L) recovery (X) recovery (X) Q Footnote# 

\ = 
BOOIC39 91·4321 .5& J.t '-'--~- 5.9 u 

BOOIC40 91·4584 \.O~ u 5.9 u 
8001(43 91 ·4694 \O~ u 

@bl\~\~ 

N/A 5.9 u 

N/A 5.9 u 

166.6 

176.8 

10.41 

10.29 

Mean 
Std. Dev. 

99.1 

105.6 

102.7 
4.2 

110.7 

109.5 

110. 1 
o.a 

1,2,3,4 
(ALL) 

1. Concentration of stock ICV·6=9.4 1119/L (9.4 ug of cyanide Is added to each distillation flask and recovered In 250 IIIL of Naott). 
2. Quantity of cyanide spike added• 41.6 ug 
3. Contract required detection li•it for water= 10 ug/L. 
4. Duplicate precision under the CLP protocol DJst be within one CRDL when either s-.:,le or duplicate are below 51C CRDL. 

SOIL SAMPLES 

G3 Saq:>le+ G4 • ICV 
61 S11111ple 62 Saq,le 65 Blank 63 Saq:>le+ 64 · ICV spike saq:,le Flags 

Saq:,le ID# PNL Log# (1119/ICg) C dup.(mg/lCg) C XRPD (ug/L) C spike(ing/lCg) (1119/L) recovery (X) recovery (X) Q Footnote# 
.. - • ..i. ....... -

o.~ 
BOOIC33 91-4322 -&:-,- u 0.3 u N/A 5.9 
8001(34 91·4323 c.S~-&:-!- u 

BOOIC47 91·4760 o.'5\ ~ u 0.3 u N/A 5.9 
BOOIC44 91·4759 o . ~~ 0-:¼- u 

BOOIC42 91 ·4695 0.3 JI R.. 0.3 u N/A 5.9 

@sh'-~\)._ 

u 8.91 

u 8.84 

s .si.\ 
u ·lr.56-

9.53 

9.9 

10. 11 

Mean 
Std. Dev. 

105.6 
1.9 

1,2,3,4 
(ALL) 

101.3 ® ~\,lct~ 

105.3 ~ 'is''-iC\.~ 

107.6 

104.7 
3.2 

~g\,~,f~ 

1. Concentration of stock ICV·6=9.4 mg/L (9.4 ug of cyanide is added to each distillation flask and recovered in 250 IIIL of NaOH). 
2. Quantity of cyanide spike added= 41.6 ug 
3. Contract required detection limit for soil = 5 mg/Kg. 
4. Duplicate precision under the CLP protocol irust be within one CRDL when either sa"l)le or duplicate are below 51C CRDL. 

CLP "Q" FLAGS <::,:-°~~<ii::\ c_ \_.,-..,_ c· • :\.._~_.:;,'<' '::, 
•··········· ~x.;oi,?_.C\ ;;i..,1:.,-~-b\~ ''- -\> ~::,\ c-\-, 
u = Analyzed but not detected (IDL or less than IDL) ~cf U...o d-\1,.~ -~ -b\~ v-~~ "2 · ~\,.,,\:-_ ~c<.:>1-.U.L.\ 

~oo'I-.. l\~ ~\6-~- b\t;:>... '\=, ·, t"~~ \~\ci_~~ 
~oc:.~ ~-~ .;:).\~- ~ -le,\~ D -~.":)' 

~DIO't,..~L\ ~\\,,,-~-6\.~ b, .o-'E,,D
1 

~''=-~-l,,~ 
.;) \, \:_, · ~ -6\~ 

"-.1~ 
a--., 

C.>,J 
...::. ,.,n --. • 1...:i 

- ~ -. -

c <. I r.)~ ,c, -.) -) , -.J O..(? 

d ~- 0 . ~ s . ~I 

~· 
,~-8-\1.:..6 



ATTACHMENT 4 

DATA VALIDATION SUPPORTING DOCUMENTATION 



96 ~ 3LI9? .. ,~3S3 
WHC-sD-EN-SPP-002. llev. l 

WET CHEMISTRY DATA VALIDATION CHECKIJST- FORM A-7 

PROJECT: cie>O - ~~ -

1. DATA PACKAGE COMPLETENESS 

Review the data pack.age for completeness and check off the items below. If any data review 
elements are missing contact the laboratory for submittal of the omitted data. 

Data Package Item Present'?: Yes No 

Ca.se Narrative ~ 
Cover Page ~ 
Traffic Repon.s/Cbain~f-Custody V 
Sa::;,le Analysis Dau Report Forms .J::::::' 
S12..~dards Data ~ 
QC Summary 

BI ank.s S wnmary Report Forms ~ 
Spike Sar.iple Recovery Report Forms k..,......-
Duplicate Sample Analysis Report Forms ~ 
Laboratory Control Sample Report Forms crcv') ..1:::::: 

R2w Dau 
~'C.C.-- c_~ ,~ -Jcr. Cuocurog.aph Chro::iazograms '\-,.._\...;::> 

TOC and TOX Instrume.m Printouts 
Laboratory Bench Shem ~ 

Additional Data 
Laboratory Sample Preparation Lop See.- ~'-~ ~ 
Instrument Run Lop -Internal Laboratory Own~f-custory ~ 

., . 

NIA 

-. . 

L 
~ 

~ 

Percent Solids Analysis Records J.::::: =~~\\cl'\~. Reduction Formulae ~ Ji£: 
Chemist Notebook Pqes ~ 

2. HOLDING TIMES 

Were all samples analyzed within boldin& times? Yes~ NIA 

Action: If any boldin& times were exceeded qualify all aff'ected results u estimated (J for detects and 
UJ for nondetects). 

A7-1 
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3. INI11Al. CALIBRATIONS 

Were all instruments calibrated daily, ad1 set~ time and 
were the proper number of staDduds used? 

Are the correlation coefficients ~0.9957 

Was a balance check conducted prior to die ll)S analysis? 

Was the titrant normality checked? 

@ 
(§) 

Yes 

Yes 

No NIA 

No NIA 

No @D 
No ® 

ACTION: Qualify all data as mmsable (R) if reported from an analysis ill which die above criteria 
were not met. 

4. INITIAL ~~CONTINUING CALIBRATION VERIFICATION 
~,,=\c\~ 

Have ICY an4,,.GeVbeen malyud at the~ freqµency? ~~ No NIA 1 \ 
c_c_'-.j VJ.'.:::. ·~ ~ \ ~ ~ \ --= ~e,.. e~ ~-e_ c-.,r,-..._\~~~-

1 \: . "' 

An ICV and CCV percent recoveries within comrol? ~ 0 --r--e.. ~~- "'"~ · Yes @ NIA 

Are there calculation errors? Yes €) NIA 

ACTIOS: Qualify all affected d.u in accorew1ce with the validation requirements. 

5. LABORATORY BLANKS 

Are tz:ge: analytes present in the laboratory blanks? ·Yes ® NIA 

ACTIOS: Qualify all associated sample results for any malyte <S times the amount in any 
laboratory blank as nondetected (U) and list the affected samples and analytes below. 

6. FIELD BLA!',TKS 

An target an.alytes present in the field blanks? Yes® NIA 

ACTION: Qualify all sample results for any malyte <S times the amount ill any valid field blank IS 

noodetected (U). 

7. MA TRIX SPIKE SAMPLE ANALYSIS 

An spike recoveries ·within the acceptance limits? ® No . N/A 

ACTION: If the sample concentration exceeds die spike concentration by a factor of 4 or more, and 
spike recoveries are outside the acceptance limits, no qualification is necessary. If spike recovery is 
outside the control limits and the sample results are > CRQL, qualify the data IS estimated (J). If the 
spike recovery is < 30~ and the sample results are less 1:ben 1:be IDL qualify the data as unusable (R). 

A7-2 
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8. LABORATORY CONTROL SAMPLE 

Are percent recoveries within the acxepwlce limits7 (i: c_\j =Y 
Are there calculation errors? 

® No NIA 

Yes ® . NIA 

ACTION: Qualify the aff'eaed results according 10 the followin& requirements: 

AQUEOUS LCS - Qualify as estimated (J). all sample results >IDL. for which the LCS SR falls 
within the range 50-79~ or > 120~. Qualify u estimated (UJ). all sample results <IDL. for which 
the LCS falls within the ran&e t>f ~79~. Qualify as wmsable (R) all sample results, for which the 
LCS ~R <SO~. 

SOLID LCS - Qualify as estirnar"Jd (J), all sample results > IDL for which the LCS SR is outside die 
established control limits. Qualify as f"Ctimated (UJ). all sample results <IDL for which the LCS ~R 
are lower than the established control limits. 

9. PERFORMANCE AUDIT ANALYSES 

Are the performance audit sample results within 
the acceptance limits? Yes No~ 

ACTION: Note the results of the performance audit samples iD the validation narrative. 

10. DUPLICATE SAMPLE ANALYSIS 

An RPD values within the acceptance limits'? ® No · NIA 

Actioo: Qualify the results for all associated samples of the same matrix as estimated (1) if the RPO 
falls outside the acceptance limits. · 

1 i. FIELD DUPLICATE SAMPLES 

Do RPO values e:xceed the acceptance limits? 

ACTION: Note the results of the field duplicate samples in the validation narrative. 

12. FIELD SPLIT SAMPLES 

Do RPO values exceed .the acceptance limits? Yes No@ 

ACTION: Note the results of the field split samples iD the validation narrative. 

A7-3 
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13. ANALYTE QUANTITATION AND DETECTION LIMITS 

Have results been reported and calculated correc:dy1 

Are instrument detection limits below die CRDL? 

Action: lf analyte quantitation is in etTOr, coatact cbe labormory for aplamtion. If errors or 
deficiencies can not be resolved with the laboratory, qualify assocwed data as unusable (R). 

14. OVERALL ASSESSMENI' AND SUMMARY 

Has the laboratory conducted the analysis in accordance 
with the analytical SOW? @No NIA 

Were project specific data quality objectives met for . 
this analysis? \.,...)\ ~\--e_ e~c:..~=4--- ~ -==-~ ~c....~ ® No NIA 

~,<-:c..S- ~ -~<.;: ~---==,:-'f:-__L\_d- , ~~\\_,::.}\~ 
ACTION: Summarize all ~ata qualifications and complete the data validation Dl!Tative as 
specified in Section 10.0 of the data validation requirements. 

A7• 
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COMMEl'-ITS (atUch additiocal sheets as necessary):. ____________ _ 
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/\1h~ }' -----------------------,~t ' 
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HOLDING TIME SUMMARY • FORM 8-1 
'.'-.. -, o is. ~,q - -~"t-'\.L - c::. \ -e-, 
SDG: REVIEWERY~t /4- DATE: 0 '2)/ \ 0 \ rl_) _ PAGE_LOF_l 

·--
COMMENTS: ( .._,. /" -~ - \i0 \\-r.\~ ,r"' 

-~ . ( ',. ~ ,_. _ .. __ 
'-~ c_ --~ PREP. ANALYSIS 

FIELD ANALYSIS DATE DATE DATE HOLDING HOLDING 
SAMPLE ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER 

I ~ -.p D 'l ~ C\ (_\4 ~ \lc,\ c\\ s\, q\C\ \ 5\\c:h \ s C\. r:;::."Y'-..:P 

1~-,,-,i 33 s\o'\\c1_\ 'Sit ~\~\ ~\ ,slei \ b ' R.,-, o \.~ t\ ~\D'\\ '\\ ~\\-:s\~, s\ \ 'S\l\\ 6 
I <i'.- D O '/..._ L\ C:::, ~h~ c; \ ~::t\o\ <\\ ':)\~j r,\ 1--

~ O <.:..> f.-_ L\ ~ s\\~~\ ~\ H,,,\ '\\ ~\~q\ :::> - 1--?" 

' - '6ooi.L\cl-- s\1L\\c\\ 6 \ ,,\~ \ l-, \ \ \\ C\ \ ~3 \.C"~ 

~ ct>i_L\~ ":S.\\1.J~, rs\ ~D\ l\_\ s\ ~ \\c, \ s t,... ,.==,.~\D -

't' -,C> D 'j._ t_\ T _L_.., ~\ \L\c\\ ~\,~c,\ C\ \ J;:J,'\\ s _\,,... 

-



CALIBRATION DATA SUMMARY - FORM 8-2 
<?::.o c)i_ ~ ,q- 0,, \ - r ___, \ K ,,, . / 

SDG: , ~ /. 
1 REVIEWEflT. ~/# -~ ::-: DATE: oS \i c--.\ r1:)_ PAGE_i_OF ~ 

·--;,-

COMMENTS: 

CALIO. T.YPE: ( INITIA~:, CONTINUING INSTRUMENT: 

CALIO. DATE COMPOUND RF RSD/%~ SAMPLES AFFECTED QUALIFIER 

C)~j \s\ C\ \ r~ \ \o.+- ~ ---- r---C) 'l ~ °' ~ 

. 
• 

-

( ) 
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CALCULATION SUMMARY-FORM~ 
~oo'i. ~< -~~L- o\ ~ , 

COMMENTS: 

\ 

ez ~ c:::::.__ ,::\- \ " -- '" .. - '\ s . --5 °' "t ~ ~. ~i-- -= 1 9 ~ . 68 ~ 
\ 

- ~ ("~ 

---
~tv ,~ 
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CALCULATION SUMMARY - FORM ~ 
~00 

SDG: DATE: PAGE:l..OFS 

COMMENTS: 

'f... \ ao 

6 < \ 

l 
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CALCULATION SUMMARY - FORM ~ 

DATE: PAGE_3.OF .3_ 

COMMENTS: 

_ b . 'S\60 ~ o . 
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APPENDIXE 

DATA REVIEW SUPPORTING DOCUMENTATION 

SDG: BOOX94-PNL-020 

Sample: BOOX94, BOOX96, BOOX98 

CONTAINS: 

ATTACHMENT 1- GLOSSARY OF DATA REPORTING QUALIFIERS 
ATTACHMENT 2 - SUMMARY OF DATA QUALIFICATIONS · 
ATTACHMENT 3-AS QUALIFIED LABORATORY DATA 
ATTACHMENT 4 - DATA VALIDATION SUPPORTING DOCUMENTATION 
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ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QU~LIFIERS 

B - Indicates the compound or analyte was analyzed for and detected. The value 
reported is less than the contract required quantitation limit (CRQL) but greater than 
the instrument detection limit (IDL). 

U - Indicates the compound or analyte was analyzed for and not detected. The value 
reported is the sample quantitation limit corrected for sample dilution and moisture 
content by the laboratory. The data are usable for decision making purposes. 

UJ - Indicates the compound or analyte was analyzed for and not detected. Due to 
identified quality control deficiency identified during data validation the value 
reported may not accurately reflect the sample quantitation limit. The data are 
usable for decision making purposes. 

J - Indicates the compound or analyte was analyzed for and detected. The associated 
value is estimated but the data are usable for decision making processes. 

R - Indicates the compound or analyte was analyzed for and due to an identified quality 
control deficiency the data are unusable. 

NJ - Indicates presumptive evidence of a compound at an estimated value. 

N - Indicates presumptive evidence of a compound. 



ATTACHMENT 2 

SUMMARY OF DATA QUALIFICATIONS 
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DATA QUALIFICATION SUMMARY· FORM B-7 . 

l €-, (.~ '/-._~ L\ - ~ '\ \_ - (~.::.., 0 / 

SDG: \ W./,1// ~ /; /9, I PAGE_LOF J_ ,, .,..,,..:_7'1V/,,p . DA TE: ~ '/ o ~ 

COMMEITT'S: (\ \ CA~\\::_ 7V 

-.......:::,. . 
COMPOUND QUALIFIER. SAMPLES REASON 

>.FFECTED 

CL\ c,.. ...... -;. \ r-., l~ ~=t.. '\\,,. ~=~7~ T~~ "1.:.~'7\ \c~ . 
-......::::, 

r· \ 1 r . ..._ • ')..__o ....s.. e. r-,,-.., '{ C\ L\ -=-~~~~p . 
\ ~ ' ~ CON"""' ~ o._\o,--

n\.r"' . 
"'~ ~ 

: 

. 
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ATTACHMENT 3 

AS QUALIFIED LABORATORY DATA 



'S-OG. 

~o'/--'\U.- ~~'--o~e::> 

SOIL -SEDIMENT SAMPLES 

Saq,le 
G1 

s-.,l e ID# PNL Log# (1119/kg) C 
-------·-- -------- ----·---

BOOX72 * 91- 7504 0.6 u 

Saq,le 
dup. G2 

(mg/kg) 
---·- ---

0.6 
800X94 91-8352 0.6 Jtl~ 

BOOX96 91-8615 0.6 Af v--S- 0.6 
800X98 91-8616 0.6 ,..If 1..-::s-

C 

u 

u 

TABLE 2: TOTAL CYANIDE ANALYSIS DATA FOR TASKS 2 ANO 4 
SOG #5 

Blank Spike Saq,le+ saq>le Saq,le+ 
GS added spike G3 G4 ( ICV) spike Gl 

XRPD (ug/L) C (ug) (mg/kg) (nv/L) recovery(X) 
--- ----- --..... .. ---.. --- -- --- - ------ -- ---

NIA 5.9 u 39.5 8. 1 10.27 99 

N/A 5.9 u 39.5 7.9 10.96 98 

---- --- --- -Mean 98.5 
Std. Dev. 0.5 

* =Not a saq>le In t his saq>le delivery group but reported for QC purposes. 

footnotes 

11111ple 
G4 (ICV) flags 

recovery(X) Q 

--- -- ---- --

109 

117 

-- --- ------
113 

4 

1. Concentrati on of stock ICV-6=9.4 1119/L (9.4 ug of cyanide is added to each distillation flask and recovered In 250 llll. of NeOH). 
2. Contract requl red detect Ion l111lt for soil- sediment • 1.0 1119/kg . 
3. Duplicate precis ion under the CLP protocol rust be within one CROL when either saq>le or duplicate are below 5X CRDL . 

CLP FLAGS 

U z Analyzed byt not detected (less than IDL) 

s~~~e, \_~:..'.'~ ~-D~ 

\\ .5 , 0 -\ '\1-, ~ 

d--~s ,a - d-d-i- . s 
d-,5~ -CJ- d-~ S:. . ~ 

'--.!J 
O'. 
~ 

t--...i Footnotel -'= 
--------- '-.D 

1,2,3 --,... '! 

(All) 'II! 
r -Y 
.u-.J ·:;::;..., 
co 
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ATTACHMENT 4 

DATA VALIDATION SUPPORTING DOCUMENTATION 
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WET CHEMISTRY DATA VALIDATION CHECKIJST- FORM A-7 

PROJECT: ~=o -

s\~ UBORATORY:~ 

SAMPLES/MA TRIX: 

1. DATAPACKAGECOMPI...ETENESS 

Review the data package for completeness and check off the items below. If any data review 
elements are missing contact the laborau,ry for submittal of the omitted data. 

Dara Package Ttem Present?: Yes No 

Case Narrative k::" 
Cover Page t...---'" -Traffic Reporu/Cbain-of-Custody v--
Sa:uple Analysis Data Report Forms JL 
Su..-:dards Data ~ 
QC Summary 

Blanks Summary Report Forms Jr::::: 
Spike Sample Recovery Report Fonns 

,. 
J;.;;:;;. 

Duplic..re Sample Analysis Report forms is-
Laboratory Control Sample Report forms ""Ic....\J ~ 

Raw Data 
Jcr. Cu-oi::;:urog.aph Chro:::wogr~ ~ ~ <;.CC... C~ ~~~ , 
TOC and TOX lostrumem Printouts 
Laboratory Bench Sheets ~ 

Additional Data 
Laboratory Sample Preparuioa Lop ~ 
Instrument Ru.a Lop 
Internal l..aboruory Cwn~f-cmtory 
Percent Solids Analysis Records ~~- c_.._~~ ~ 
Reduction Formulae .J;;;;;;;' 
Chemist Notebook Pa&es ~ 

2. HOLDING TIMES 

Were all samples analyzed within boldin& times? ·~ No 

NIA 

..IL 
~ 

..J,,;;;;;; 

J,.;;;;:-

N/A 

Action: lf any balding times were exceeded qualify all atrected results as estimated (J for detects and 
UJ for nondetecu). 

A7-1 
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3. lN111AL CALIBRATIONS 

Were all instruments calibrated daily, e:acli act-up time and 
were the proper number of standards used? 

Are the correlation coefficiems :t0.9957 

Was a balance check conducted prior to the TDS IDl!ysis? 

Was the titrant normality checked? 

® 
® 

Yes 

Yes 

No NIA 

No NIA 

No @ 

No ® 
ACTION: Qualify all data as mmsable (Jt) if reported from an analysis in which the above criteria 
were not met. 

4. lhTI1AL AND CONTINUING CALIBRATION VERIFJCA TION 
CJ£\ ,c-\.;- . 

Have ICV and . .C--CVbeezl analyzed at the proper frequency? 

Are ICV and CCV percent recoveries within comrol? 

Are there calculation errors? 

® No NIA 

Yes @=) NIA 

Yes @ NIA 

ACTIO:--: : Qualify all affected da.t.a in accordmce with the validation requirements. 

5. LABO RA TORY BLANKS 

Are target analytes present in the laboratory blanks? · Yes ~:) NIA 

ACTIOS: Qualify all associated sample results for any analyte <5 times the amount in any 
laborat.0ry blank as nondetected (U) and list the affected samples and arwytes below. 

6. FIELD BLANKS 

Are w-get analytes presem in die field blanks? Yes No @ :, 
ACTION: Qualify all sample results for any analyte <S times the amount in any valid field blank as 
aondetected (U). . 

7. MA TRIX SPIKE SAMPLE ANALYSIS 

An spike recoveries ,within the acceptance limits? 6) No _ NIA 

ACTION: If the sample concentration exceeds the spike concentration by a faaor of 4 or more, and 
spike recoveries are outside the acceptance limits, no qualification is necessary. If spike recovery is 
outside the control limits and the sample results are > CRQL, qualify the data as estimated (1). If the 
spike recovery is < 30" and die sample results are less then the IDL qualify the data as unusable (Jt). 

A7-2 
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8. LABORATORY CONTROL SAMPLE 

An percent recoveries within tbe ac:a;,wice limits? ""I..c....\.J 
"j:d-C°l.c, 

An there calculation errors? 

@ No NIA 

Yes ® NIA 

ACTION: Qualify the affected results according to the followinl requirements: 
. 

AQUEOUS LCS - Qualify IS estmmed (J), all sample results > IDL, for wbicb die LCS 1'R falls 
within the range 50-79~ or> l20~. Qualify as estimated (UJ), all sample results <IDL, for whicb 
the LCS falls within the nn&e of 50-79~. Qualify IS mmsable (R) all sample results, for which tbe 
LCS ~R <SO~. , 

SOLID LCS - Qualify as estimated (J), all sample results > IDL for whicb the LCS "R is outside the 
established control limits. Qualify as estimated (U1), all sample results <IDL for which the LCS 1'R 
are lower than the established control limits. 

9. PERFORMANCE AUDIT ANALYSES 

Are the performance audit sample results within 
the acceptance limits? 

ACTION: Note the results of the performance audit samples in the validation narrative. 

10. DUPLICATE SAMPLE ANALYSIS 

Ate RPO values within the acceptance limits'? ~No · NIA 
~ 

Action: Qualify the results for all associated samples of the same matrix as estimated (J) if the RPD 
falls outside the acceptance limits. 

1 i. FIELD DUPi..ICA TE SAMPLES 

Do RPO values exceed the acceptance limits7 Ya No@ 

ACTION: Note the results of the field duplicate samples in the validation narrative. 

12. FIELD SPLIT SAMPLES 

Do RPD values exceed the acceptance limits7 Yes No~ 

ACTION: Note the results of the field split samples in the validation IWTltive. 

A7•3 
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13. ANALYTE QUANTITATION AND DETEC'IlON UMITS 

Have results been reponed and calculated c:orrec:dy? 

Aie instrumeD1 detection limits below the CRDL? 

(ra) No 

®No 

Action: If analyte quantitation is ill error, c:oatacl dle labormry for aplanation. If errors or 
deficiencies can not be resolved with the laboratory, qualify associated elm IS wwsable (R). 

14. OVERALL ASSESSMENT AND SUMMARY 

Has the laboratory conducted the analysis ill accordance 
with the analytical SOW? 

Were project specific data quality objectives met for 
this analysis? 

® No 

~)No 

ACTION: Summarize all the data qualifications and complete the data validation narrative IS 

specified in Section 10.0 of the data validation requirements. 

A7-I. 

NIA 

NIA 

NIA 

NIA 

,, 



' 

ti 6 ii 349·, 1rz·rn .J I I ., f..,;_}, I . 

WHC-SD-EN-SPP-002, Jtev. 1 

COMMENTS (attach additional sheets as necessary):. ____________ _ 

":::, , s,,<"'e • ~ ±¥ CM c~% ~ 5 \ , ~\? J 
:'ab » ;~ '§;, e.s:e )&'§;:, ' ::SI,,+> ~ ~ ,:, • .\, e_ g ,.: ~ ~ 
':\ ye,<:_ - \('---=::s v&:-ts:: ::5>M? J:t 

:s\--e_ S;>e,tt:&"- »D\-}as,, ~ s~ ~,~ ~ --~%,,:s:-st~ ~ 
s,* Y':,4Q.. <ssDp'fcicL\ . 

,, 

. -· .. 

·f 
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HOLDING TIME SUMMARY - FORM 8-1 
<-?.~::-='tC\ L\. - ~, - .~ a 

SDG: -~~ -./ REVIEWER:/ ~ / 1'-c i. DATE: s -/;c', /;J PAGE\ OF_L 

COMMENTS: (1' 11.1 r, ~ - \~.J ,, 
~ 

PREP. ANALYSIS 
FIELD ANALYSIS DATE DATa DATE HOLDING HOLDING 
SAMPLE ID TYPE SAMPLED PR.EPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER 

~c::o'l--.~t\ ~ g\ \b\c, \ -e, I ;};_\ c\' B\~ \c,\ b ~-~o 

~ --::, c:,'1-.,_9 k \ 8,' d-. \\ C\\ g \~-~t , \ sl ,} ~\c\\ s I 

'?-....r-.r--.. "- '1 R ~ ~\ ::i~C\\ ~\:4:iV,.\ g_ I :.\~.\cl\ L\ l 

. I 

" 

_J 



CALIBRATION DATA SUMMARY - FORM 8-2 
~")oo'i.1 L\ - ~\_ - D-""- '-....., , ' , 

SDG: REVIEWER: J<}/ff;(;lf . ·~ DATE: 8/~ o / ) '"}_· PAGE_l._OF ~ 
"-7-7 t -

COMMENTS: (",._\ ,. =-: \_ r-·-

CALIB. T.YPE: (llilTIAL) CONTINUING INSTRUMENT: 

CALIB. DATE COMPOUND RF RSD/%Q{%Ff ~ SAMPLES AFFECTED QUALIFIER 

b \~l._\C\ \ lur~-J,,... \\l- ~r>a'l ~L u___~ 
-....::.: __ 

~ ---.--,0 'f..-. C\ ~ ~ 

l,.·-~~ 

o-..., 
~ 

(J,J 

~ --= 0.,.,.0 -- . n • ~ -....:i ; ~ . _ _. 
a--,, 

~ 
:g 

~ 
,,. ' ~ -

"· 

.. _ _.,,.. :::_) _ _J 



CONTAINS: 

(J6 11 349:·, '13."'7 ., . ij i .. (.., J 

APPENDIXF 

DATA REVIEW SUPPORTING DOCUMENTATION 

SDG: BOOXBO-PNL-021 

Samples: BOOXBO, BOOXB2, BOOXB4, BOOXB6, 
BOOXC2, BOOXBS, BOOXC4, BOOXC6 

ATTACHMENT 1 - GLOSSARY OF DATA REPORTING QUALIFIERS 
ATTACHMENT 2- SUMMARY OF DATA QUALIFICATIONS 
ATTACHMENT 3 - AS QUALIFIED LABORATORY DATA 
ATTACHMENT 4 - DATA VALIDATION SUPPORTING DOCUMENTATION 



ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 

B - Indicates the compound or analyte was analyzed for and detected. The value 
reported is less than the contract required quantitation limit (CRQL) but greater than 
the instrument detection limit (IDL). 

U - Indicates the compound or analyte was analyzed for and not detected. The value 
reported is the sample quantitation limit corrected for sample dilution and moisture 
content by the laboratory. The data are usable for decision making purposes. 

UJ - Indicates the compound or analyte was analyzed for and not detected. Due to 
identified quality control deficiency identified during data validation the value 
reported may not accurately reflect the sample quantitation limit. The data are 
usable for decision making purposes. 

J - Indicates the compound or analyte was analyzed for and detected. The associated 
value is estimated but the data are usable for decision making processes. 

R - Indicates the compound or analyte was analyzed for and due to an identified quality 
control deficiency the data are unusable. 

NJ - Indicates presumptive evidence of a compound at an estimated value. 

N - Indicates presumptive evidence of a compound. 
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ATTACHMENT 2 

SUMMARY OF DATA QUALIFICATIONS 
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DATA QUALIFICATION SUMMARY - FORM 8-7 
( ,...., " ~ ,-. ~\_- ('\~ \ -

'- _J '\. I . ....., 

SDG: . - - /4/ ·,(j i )/'. 
'l.Er-F,/ ,.:.,- DATE: R 1/ 0 9J- PAGE_l_OF .l_ 
~ .. 

COMMENTS: 

COMPOUND QUAUFIER SAMPLES REASON 
J.FFECTED 

re" ✓- '<'--, ~ p -~ ~e:,D'/.__ C: t.\ :\:C..~ "'b~-;,\\...:,.~ 

...__~ 
~ ~ \~ ~ D •::::,:·{ ~ L 

. 

. 
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AS QUALIFIED LABORATORY DATA 



...... 

cs~-- ~C•~ 'f-.~0-~~\_- W-_\ TABLE 2: TOTAL CYANIDE ANALYSIS DATA FOR TASKS 2 AND +. 
SDG 16 

~ IL ·SED -~ENf SAMPLES 

SMple s-,,l• Blank Spike Saple+ 8Mpl• Saple+ .-.,le 
G1 cq,. GZ GS added apfke G3 G4 (ICY) apfke GJ G4 (ICY) flap 

Saple JDI PNL Log# (1119/kg) C C111g/k11> C XRPD (ug/L) C (ug) (1119/kg) (1119/L) recovery(X) rec:overy(X) Q 

---------- -------- -------- -------- ------ -- --- ------ ------ --- ----------- -----------

IOOXI0 91-9289 0.6 u 0.6 u N/A 5.9 u 38.8 7.2 9.75 9] 104 
IOOXB2 91-932] 0.6 u 

IOOXB4 91-9399 0.6 u 0.6 u N/A 5 . 9 u Ja.a 1.a 9 . 4 98 100 
IOOXB6 91-9400 0.6 u 

IODXC2 91-9479 0.6 u 0.6 u N/A 5.9 u 38.8 1.6 9. 49 99 101 aooxaa 91-9480 o.8 I 

IODXC4 91-9757 0.6 _,.,. ....._,_--.;;;; 0.6 u N/A 5.9 u 38.8 8. 1 10.51 103 112 
IOOXC6 91-9758 0.6 .J(~ ~· 

----------- -----------Nean 91 104 
Std. Dev. ] 5 

footnotH_ 

1. Concentr•~fon of atock ICV-6-9. 4 1119/L (9.4 ug of cyanide fa added to each ~fatfllatfon flask and recovered In 250 Ill of Na011) . 
2. Contract required detection ll•lt for aoll -aedl111ent • 1.0 1119/kg. 
3. . D'4)l fcate prec: lafon under the CLP protocol IIJSt be within one CRDL when either a1111>l• or cq,l fcate ere below 5X CRDL. 

Sc ..... "' · r.\ _e_ _L = c:., \..;:::,:.........._·~ CLP FLAGS -~ 
---------- ~O~ 'i:--~ = ~\6- ~ - Sl--<::._ ,:) . c:. - 1:::, , -:::, 

. u • Analyzed but !'°t detected q ua than IDL) ~ =...--.. :,'f-. ~..,. ;)._ .-;;i_\l.c,- ~- '::)=J.C.... q , 0 _ \d-.- a 
~ ~00 -/... ~'--\ d- \ 6 . ~- <:::.+<'.:... \P.:,. S-.;i=. = 

~ D. l.'.:J-~·~ . I::::, 

L\1 ,D- 'SO , D 

;:). 5 ,o- ~1 -S 
~ =-l\ .S 

C\.. .c- \ ;}.. , a 

~ o~ 't..~\--.:, 

~ 001..c._;:;,i._ 

~ L°->C, 'f-. ~ -:, ?.:, 
~ =D 'f , C... t..\ 
~Dc~(:_b 

;;.} \b- ~ - S+c... 
~ , L- ~ - Sl-c 
d..\i.::. - ~ - L\C\~ 

d.\~- ~- c:--) i°"~ 
~,6- e:. -s+~ 

-,,._!,:1 
a,, 
~ 

footnotef t...N 

--------- ....r::.: 
1,2,J "...o 

-...:- ! 

(ALL) ~ 

1--..J 
-~ ....,_. ,=-..,, 
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WET CHEMISTRY DATA VALIDATION CHECICUST • FORM A-7 

PROJECT: c::2ao -~~-

LI.BORATORY: ~\_ 

SAMPLES/MA TRIX: 

1. DATAPACKAGECOMPLETENESS 

Review the data package for completeness and check off the items below. If any data review 
elements are missing contact the laboratory for submittal of the omitted data. 

Dara Package Item Presem'?: Yes No 

Case Narrative J::::::: 
Cover Page J::::::" 
Traffic Reports/Chain~f-Custody ~ 
Sa.~ple Analysis Data Report Forms J,;;;;;;;; 
Su..-:dards Data J,;:;;;;;. 
QC Summary 

Blanks Summary Report Forms .J.::' 
Spike Sample Recovery Report Fonns "" ~ 
Duplicate Sample Analysis Report Forms J;;;;:; 
Laboratory Control Sample Report Forms i----

Raw Data 
Jcr. CuoI.ll!og.ap!l Chro:::wograms 
TOC and TOX Instrument Printouts 
Laboratory Bench Sheets J:::::: 

Additional Data 
Laboratory Sample Preparation Lop ~ 
Instrument Run Lop 
Internal Laboratory Own~f-custory 
Percent Solids Analysis Records ..J::::::: -Reduction Formulae ..,J.;;;;- -Chemist Notebook Pqes ~ 

2. HOLDING TIMES 

Were all samples analyzed within boldin1 times? ® No 

NIA 

~ 
.J:;;;:: 

-
~ 
J;;;;;;;" 

NIA 

Action: If any boldin& times were exceeded qualify all aff'ected results u estimated (J for detects and 
UJ for noodeteiets) . 

A7-1 
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3. INITIAL CALIBRATIONS 

Were all instruments calibraied daily, adl act-up time and 
were tbe proper number of st3Ddan1s used? 

Are the correlation coefficiems :t0.995'7 

Was a balance check conducted prior 1D the 1DS aalysis? 

Was the tit:rant normality checked? 

@ 

® 
Yes 

Yes 

No NIA 

No NIA 

No <!!!S 
No ® 

ACTION: Qualify all data as mmsable (It) lfreponed from an analysis in which die above criteria 
were DOt met. 

4. INITIAL AND CONTINUING CALIBRATION VERIFICATION 
~fs\ =\ -& 

Have ICY and--ee'V been analyzed at the proper frequency? 

An ICV and CCV percent recoveries within control? 

An there calculation errors'? 

~ No NIA 

Yes ® NIA 

Yes® NIA 

ACTIOS: Qualify all affected data in accordance with the validation requirements. 

5. LABO RA TORY BLANKS 

Are target analytes present in the laboratory blanks? ·· Yes ® NIA 

ACTION: Qualify all assoeiated sample results for any malyte <S times the amount in any 
laboratory blank as nondetected (U) and list the affected samples and analytes below. 

6. FIELD BLANKS 

An target analytes presem in the field blanks? Yes No~-

ACTION: Qualify all sample results for any aalyte <5 times the amoum in my valid field blank IS 
DODdetected (U). 

7. MA TRIX SPIKE SAMPLE ANALYSIS 

An spike recoveries _within the acceptance limits? ®No _ N/A 

ACTION: If the sample c:oncentntioc exceeds the spike concentration by a faaor of 4 or more. and 
spike recoveries are outside the acceptance limits, no qualification is necessary. If spike recovery is 
outside the control limits and the sample results are > CRQL, qualify the dm IS estimated (]). If the 
spike recovery is < 30" and the sample results are less then the IDL qualify the data as unusable (R). 

A7•2 
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8. LABORATORY CONTROL SAMPLE 

Are percent recoveries within the acccptaDce limits? "I c:_ \J . 
~d--=~ 

Are there calculation errors? 

® No NIA 

Yes ® N/A 

AcnON: Qualify the affected results aa:ording to the followinl requirements: 
. 

AQUEOUS LCS • Qualify IS estimated (1), all sample results >IDL, for which die LCS SR falls 
within the range »79" or > 120". Qualify as estima,,d (UJ), all sample results <IDL, for which 
the LCS falls within the nn&e _of ~79". Qualify IS unusable ('R) all sample results, for which the 
LCS "R <50". 

SOLID LCS • Qualify as estimated (J), all sample results > IDL for which the LCS 1'R is outside the 
established control limits. Qualify as estimated (UJ), all sample results < IDL for which the LCS 1'R 
are lower than the established control limits. 

9. PERFORMANCE AUDIT ANALYSES 

Are the performance audit sample results within 
the acceptance limits? Yes No ~ 
ACTION: Note the results of the perfonrwice audit samples in the validation nan-ative. 

10. DUPLICATE SAMPLE ANALYSIS 

Aie RPD values within the acceptance limits? ®No · NIA 

" 
Actioll: Qualify the results for all associated samples of the same matrix as estimated (J) if the RPO 
falls outside the acceptance limits. 

I, . FIELD DUPLICATE SAMPLES 

Do RPO values exceed 1he acceptance limits? Y ~ No (Jiii-;;:, 
ACTION: Note the results of the field duplicaie samples in the validation urrative. 

12. FIELD SPLIT SAMPLES 

Do RPO values exceed . the acceptance limits? Yes No~ 

ACTION: Note the results of the field split samples in the validation narruive. 

A7•3 
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13. ANALYTE QUANTITATION AND DETECllON UMrrS 

Have results been reponed and calculated cornctly? 

Are inst:'llment dete-:tion limits below the CRDL? 

@No 
®No 

Action: If analyte quantitation is in error, comac:t dle labormry for explanation. If errors or 
deficiencies can not be resolved with the laboratory, qualify assocwed dm as unusable (R). 

14. OVERALL ASSESSMENT AND SUMMARY 

Has the laboratory conducted the analysis in accordance 
with the analytical SOW7 

Were project specific data quality objectives met for 
this analysis? 

~ No 

~No 

ACTION: Summarize all the data qualifications and complete the data validation narrative as 
specified in Section 10.0 of the dau validation requiremems. 

A7• 
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COMMENTS (attach additional shem as necessary): ______ ___,;,. _____ _ 

. ·-· -
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HOLDING TIME SUMMARY • FORM B-1 
~ c,O~ ~ ' -- ~~\_- D"\ \ , 

SDG: REVIEWER: ~/-,k , DATE: k /o 0 /? ,)___ PAGE_\ OF_L 
LP'~ ~ 

COMMENTS: 

PREP. ANALYSIS 
FIELD ANALYSIS DATE DATE DATE HOLDING HOLDING 
SAMPLE ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER 
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~ '1-,.~C) CALIBRATION DATA SUMMARY· FORM 8-2 
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SDG: SI~% / REVIEWER: // ~~~ /,d_-(-c-_ DATE: ,,f/;cJ/2--l PAGE \ OF~ - -

COMMENTS: 

CALIO. T.YPE: (1N'rriAL) CONTINUING INSTRUMENT: 
·- ----

CALIO. DATE COMPOUND RF RSD/%Q1%R': SAMPLES AFFECTED QUALIFIER 

c~\1 ?.\~ \ r._,,.,, , .... -, Ac_, \\\ , ?--, ~001'. C'._ L\ \_,cs: 
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CONTAINS: 

APPENDIXG 

DATA REVIEW SUPPORTING DOCUMENTATION 

SDG: BOlSMS-PNL-023 

Samples: B015M8, B015M9, B015N2, 
B015N4, B015N6, B015N8 

ATTACHMENT 1- GLOSSARY OF DATA REPORTING QUALIFIERS 
ATTACHMENT 2 - SUMMARY OF DATA QUALIFICATIONS 
ATTACHMENT 3 - AS QUALIFIED LABORATORY DATA 
ATTACHMENT 4 - DATA VALIDATION SUPPORTING DOCUMENTATION 

.. . 



ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 

B - Indicates the compound or analyte was analyzed for and detected. The value 
reported is less than the contract required quantitation limit (CRQL) but greater than 
the instrument detection limit (IDL). 

U - Indicates the compound or analyte was analyzed for and not detected. The value 
reported is the sample quantitation limit corrected for sample dilution and moisture 
content by the laboratory. The data are usable for decision making purposes. 

UJ - Indicates the compound or analyte was analyzed for and not detected. Due to 
identified quality control deficiency identified during data validation the value 
reported may not accurately reflect the sample quantitation limit. The data are 
usable for decision making purposes. 

J - Indicates the compound or analyte was analyzed for and detected. The associated 
value is estimated but the data are usable for decision making processes. 

R - Indicates the compound or analyte was analyzed for and due to an identified quality 
control deficiency the data are unusable. 

NJ - Indicates presumptive evidence of a compound at an estimated value. 

N - Indicates presumptive evidence of a compound. 

- - 1 



ATTACHMENT 2 

SUMMARY OF DATA QUALIFICATIONS 



DATA QUALIFICATION SUMMARY - FORM B-7 
( ~ c::> \ S--_~"'\,,__,Q..., -~"\--..'\ ' - r-2'~ 

-
/ 

SDG: I .,--, /,' # / /4d-t>. /; -/2,J_ PAGE_LOF .J_ r;:;~~ ~/,I A TE: K. 1/ o _ 
F ~ '-;.#' •• COMMENTS: u r. " -; P 

COMPOUND ~ QUALIFIER. SAMPLES REASON 
.t.FFECTED 

('....._ r-.~· , ~.e_ ~ ~o,S~~ -s::: <::_ \.) "b ~ .::::_ 1 c::,\, 

~ \_,I...~ ~ ~-- \ ~~ y ~ 

r U C.>. '- - ')..__p ~ ~ C".> \ c::..._ '('{\. a._ 
C.,::,C__ c...ce.. 'N(,'!::sS "\.~ 

~~ - c-,,c..-~ _,..,, - • ---~ - "$c..~ -!:;. ' - · -
\ 

v,.,__~ '"' , .... - • ~ L:::;;- <- >~ 

.._·,~,~----:::::. ~'t 
r-., . .s .' - -..__ 
~ v~~- ~= ~ec_ ~ 

\ ,._ 

~- -· ~ w~~ ---' ~ - " 

~-

. 
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AS QUALIFIED LABORATORY DATA 



-.I 

soc;...:.<6c-\S~~- ~~\_- t:.>d_~ 
TABLE 2: TOTAL CYANIDE ANALYSIS DATA FOR TASKS 2 AND 4 

SDG Ill 

. SOIL-SEDIMENT SAMPLES 
--------------------

Sample Sample Blank Spike Sample+ sample Sample+ sample 
Gl dup . 62 GS added spike 63 64 (ICV) spike 63 64 (ICV) Flags 

Sample IOI PNL Log# (mg/kg) C (mg/kg) C XRPD (µg/L) C (µg) (mg/kg} (mg/L) recovery(X) recovery(X) Q Footnote# 
' ---------- -------- ------~ - -------- - ------ --------- -------- ------------ ----------- ---------

1.2 ,3 
(ALL) 

B015H8 92-01984 0.6 u 0.6 u N/A 5.9 u 48 .9 10.7 8.63 106 92 
B015H9 92-01827 14 ""S 4 

B015N2 "92-02224 0.6 ,tf IA..~ 0.6 u N/A 5.9 u 48 .6 10.2 8.1 100 86 
B015N4 92-02225 0.6 Jf u_~ 

B015N6 92-02226 0.6 u 0.6 u N/A 5.9 u 48 .6 9.5 8.8 94 94 
B015N8 92-02227 0.6 u ------------ -----------

Mean 100 91 
Std. Dev . 5 3 

Footnotes 
1. Concentration of stock ICV-6•9 .4 mg/L (18 .4 Jig of cyanide Is added to each distillation flask and recovered In 250 ml of NaOH). · 
2. Cont ract requi red detection limit for soil-sediment• 1.0 mg/kg . 
3. Dupli cate precisi on under the CLP protocol must be within one CRDL when either sample or duplicate are below SX CRDL. 
4 . Sampl e 8015M9 Is not part of this data package. 
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WET CHEMISTRY DATA VALIDATION CHECKLIST· FORM A-7 

PROJECT: 

SAMPLES/MA TRIX: 

1. DATAPACKAGECOMPLETENESS 

Review the data package for completeness and check off'the items below. If any datt review 
elements are missing contact the laboratory for submittal of the omitted data. 

Dara Package Ttem 

Case Narrative 
Cover Page 
Traffic Repons/Cbaln-0f-Custody 
Sz::;,le Analysis Data Report Forms 
St2..-:dards Data 
QC Summary 

BI anks Summary Report Forms 
Spike Sample Recovery Report Forms 
Duplicate Sample Analysis Report Forms 
Laboratory Control Sample Report Forms "I~_\J 

R.2 ... · Dau . 
Jcr. Clroc:uiog.aph Chro~ogr~ 
TOC and TOX Instrume.m Printouts 
Laboratory Bench Sheets 

Additional Data 
Laboratory Sample Preparation Lop 
Instrument Run Lop 
Internal Laboratory Own<>f~ry 
Percent Solids Ana!ysis Records 
Reduction Formulae 
Chemist Notebook Pa&es 

2. HOLDING TIMES 

Present'?: 

Were all samples analyzed within boldin& times? 
~ .1--t..e-~ ~,:::,\ S ~°'-- <=~e e _ e-s."':;.~-e"'-\ <"'-.::::- . 

Yes No 

~ 
~ 

....::::-
~ 
~ 

~ 
~ 

~ 
~ 

~ 

~ 

~ 
i--- -~ 

@No 

NIA 

~ 
~ 

t----L---

N/A 

Action: If any boldin& times were exceeded qualify Ill aff'ected results as estimated (J for detects and 
UJ for noode.tects). 

A7-l 
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3. INIT1AL CALIBRATIONS 

Were all instruments calibrated daily, each set-up time and 
were tbe proper number of staDdards used? 

Are tbe correlation coefficients .t0.995? 

Wa.s a balance check conducted prior to the 1DS IDllysis? · 

Wa.s tbe titrant normality checked? 

CJ;)No NIA 

® No NIA 

Yes No ® 
Yes No C§ 

ACTION: Qualify all data as mm.sable (R) lfreponed from ID analysis ill which the above criteria 
were DOt met. 

4. INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Have ICY and CCV been analyzed ll the proper frequency? 
::S:.. c \.J ~...... . Q.C-..\J \.Jt:~ 

~~ 

Are ICY and CCV percent recoveries within c:o~l? 
._u:-_\j ~ '-~ 

Are there calculation errors? ~ 

ACTIOS: Qualify all affected data in accordance with the validation requirements. 

5. LABORATORY BLANKS 

Are targe: analytes present in tbe laboratory blanks? ·Yes ~ NIA 

ACTIOS: Qualify all associated sample results for any analyte <S times the amount in any 
· laboratory blank a.s nondetected (U) and list the affected samples and a.c.alytes below. 

6. FIELD BLA?\1'..S 

An target an.alytes presem in the field blanks? Yes No~-

ACTION: Qualify all sample results for any amlyte <S times the amoum in any valid field blank as 
noodetected (U). 

7. MA TRIX SPIKE SAMPLE ANALYSIS 

An spike recoveries within the acceptance limits? ~No . NIA 

ACTION: If ·the sample concentration exceeds the spike concentration by a fact0r of 4 or more, and 
spike recoveries are outside the acceptance limits, DO qu2lification is necessary. If spike recovery is 
outside the control limits and the sample results are > CRQL, qualify the dm IS estimated (1). If the 
spike recovery is < 30~ &Dd the sample results are less men the IDL qualify the data IS unusable (R). 

A7•2 
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8. LABORATORY CONTROL SAMPLE 

An percent recoveries within the accepwice limits? :r: L '-..J 
~~o~ -

Are there calculation errors? 

@ No NIA 

Yes c§) NIA 

ACTION: Qualify the affected results accordinl IO the followin& requirements: 
. 

AQUEOUS LCS - Qualify as estimated (1), all sample results >IDL. for which die LCS 1'R falls 
within the range 50-79" or > 120"· Qualify as estimated (UJ). all sample results <IDL. for which 
the LCS falls within the nn&e of 50-79 ~. Qualify as unusable (It) all sample results. for which the 
LCS ~R <SO~ . 

SOLID LCS - Qualify as estirnu~ (J). all wnple results > IDL for which die LCS 1'R is outside the 
established control limits. Qualify as estimated (UJ). all sample results <IDL for which the LCS 1'R 
are lower than the established control limits. 

9. PERFORMANCE AUDIT ANALYSES 

Are the performance audit sample results within 
the acceptance limits? Yes No @ 
ACTION: Note the results of the performance audit samples in the validation narrative. 

10. DUPLICATE SAMPLE ANALYSIS 

Are RPD values within the acceptance limits? ® No · NIA 

Action: Qualify the results for all associated samples of the same matrix as estimated (J) if the RPO 
falls outside the acceptance limits. 

Ii. FIELD DUPi..lCA TE SAMPLES 

Do RPD values exceed the acceptance limits? @No NIA 

ACTION: Note the results of the field duplicate samples ill the validation IWT'llive. 

12. FIELD SPLIT SAMPLES 

Do RPD values exceed the acceptance limits? Yes No~ 

ACTION: Note the results of the field split samples in the validation n.arrmve. 

A7-3 
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13. ANALYTE QUANTITATION AND DETECTION LIMITS 

Have results been reported and calculated correctly? ® No NIA 

iue instrumeot detection limits below the CRDL? ® No NIA 

Action: If analyte quamitation is ill error, coatac:t dle laborauxy for explanation. If errors or 
deficiencies can not be resolved with the laboratory, qualify assocwed data as unusable (R). 

14. OVERALL ASSESSMENT AND SUMMARY 

Has the laboratory conducted the analysis in accordance 
with the a.a.alytical SOW/ 

Were project specific data quality objectives met for 
th.is an.al ys is? 

© -No 

~No 

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

A7• 

NIA 

NIA 
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COMMENTS (attach additional sheets as necessary):. ____________ _ 
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HOLDING TIME SUMMARY · FORM B-1 
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CALIBRATION DATA SUMMARY· FORM 8-2 
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COMMENTS: 

CALIB. T.YPE: (fr~lnALJ CONTINUING INSTRUMENT: 

CALIB. DATE COMPOUND RF RSD/%[tJii[ SAMPLES AFFECTED QUALIFIER 
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CONTAINS: 

APPENDIXH 

DATA REVIEW SUPPORTING DOCUMENTATION 

SDG: BOOXCS-PNL-022 

Samples: BOOXC8, BOOXDO, BOOX80, BOOXD2, 
BOOXD4, BOOXD6, BOOXD8, BOOX86 

ATTACHMENT 1 - GLOSSARY OF DATA REPORTING QUALIFIERS 
ATTACHMENT 2 - SUMMARY OF DATA QUALIFICATIONS 
ATTACHMENT 3 - AS QUALIFIED LABORATORY DATA 
ATTACHMENT 4 - DATA VALIDATION SUPPORTING DOCUMENTATION 
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ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 

B - Indicates the compound or analyte was analyzed for and detected. The value 
reported is less than the contract required quantitation limit (CRQL) but greater than 
the instrument detection limit (IDL). 

U - Indicates the compound or analyte was analyzed for and not detected. The value 
reported is the sample quantitation limit corrected for sample dilution and moisture 
content by the laboratory. The data are usable for decision making purposes. 

UJ - Indicates the compound or analyte was analyzed for and not detected. Due to 
identified quality control deficiency identified during data validation the value 
reported may not accurately reflect the sample quantitation limit. The data are 
usable for decision making purposes. 

J - Indicates the compound or analyte was analyzed for and detected. The associated 
value is estimated but the data are usable for decision making processes. 

R - Indicates the compound or analyte was analyzed for and due to an identified quality 
control deficiency the data are unusable. 

NJ - Indicates presumptive evidence of a compound at an estimated value. 

N - Indicates presumptive evidence of a compound. 
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DATA QUALIFICATION SUMMARY-FORM B-7 
?--i o c::> 'i. t..B -Q~\_-~ c::,~ ~ ::-i f \ 1'-\\ ct.:,_ 

SDG: ~~7"'✓/2, DATE: x-);c/t1J- I PAGE.l_OF...l.. 

COMMENTS: 
""7 

COMPOUND QUALIFIER SAMPLES REASON 
>.FFECTED 

Cu r, '""-_ \ p G..:\ ~ QC:,r-,.._ C. p...., -:t::c:\J 'b~ 7l \at 
---......:::::: ,. 

\ \ '-cs. e----aa'f-..Oa 

~ \~ ~l:::>C)~ ~h. ~ 

, 

. 

B-7 
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ATTACHMENT 3 

AS QUALIFIED LABORATORY DATA 



. , ,~:)__ TABLE 2: TOTAL CYANIDE ANALYSIS DATA FOR TASKS 2 AND 4 
~C)G: ~ OO'f-.-C..~- ~~\_- ~~ SDG#7 

SOI L-SfDIHENT SAMPLES (.'°'t' ,, \1 • 1\ <()-

-------------- -- ------
Sample Sample Blank Spike Sample+ sample Sample+ sample 

GI dup . 62 GS added spike 63 64 ((CV) spike 63 64 (ICV) Flags 
Sampl e ID# PNL Log# (mg/kg) C (mg/kg) C XRPD (µg/L) C (µg) (mg/kg) (mg/L) recovery(X) recovery(X) Q Footnotel 
-- ------- --------- -------- ----- -- - -------- -------- -------- ---------- ---------- --------

){ 1..,.,-:s-
1,2,3 

BOOXC8 91 -10150 0.6 0.6 u N/A 5.9 u 38 .8 8. 1 10 .87 98 116 (ALL) , • .t.:,"'? 
BOOXDO 91-10151 0.6 )J u._"75;. o....., 

=-a. 

BOOX80 91 - 10484 4.4 4.4 0. 19 5.9 u 38 .8 11. 6 9.72 89 103 t.,,,J 
-t= BOOXD2 91-10485 0.6 u "..0 .. 

BOOXD4 91-10486 0.6 u 0.6 u N/A 5.9 u 38 .8 8.2 9.55 103 102 • f"'-...) 

BOOXD6 91- 10786 0.6 u 0.62 8 N/A 5.9 u 38 .8 8.3 9.5 97 101 ·-~ 
BOOX D8 91-10787 0.64 B c:::, 

---------- ----------
Hean 97 105 

Footnotes Std . Dev . 5 6 
---------
1. Concentration of stock ICV-6•9.4 mg/L (9 ,4 µg of cyanide ts added to each distillation flask and recovered In 250 ml of NaOH) . 
2. Contract required detection limit for soil -sediment= 1.0 mg/kg . 
3. Dupl icate precision under the CLP protocol must be within one CRDL when either sample or duplicate are below SX CRDL . 

WATER SAMPLES 
-------------

Sample Sample Blank Spike Sample+ sample Sample+ sample 
Gt dup . 62 GS added spike 63 64 (ICV) spike 63 G4 (ICY) Flags 

Sampl e 10# PNL Log# (JJg/L) C (JJg/L) C XRPD (JJg/L) C (µg) (µg/L) (mg/L) recovery(X) recovery(X) Q Footnote# 
--------- ---------
BOOX86 91 -10788 

Foot notes 

-------- ----- ---

~,ef~ 
\o 

~~\.~"\~ 

5.9 

-- --- --- --------
u N/A 5.9 u 18 .8 151. 2 

-------- ---------- ---------- --------
1,2 ,4 

10.36 97 110 (ALL) 
---------- ----------

Mean 96 .5 110.2 
Std . Dev . 0.0 0.0 

1. 
2. 
3. 
4. 

Concent ration of stock ICV-6•9 .4 mg/L (9 .4 µg of cyanide ts added to each distillation flask and recovered tn 250 ml of NaOH) . 
Cont ract required detection limit for water• 10 l,lg/L. 
Used 250 ml of sample (Gl, 62 and 63) per distillation due to sample size being limited to l . SL. 
Duplicate precision under the CLP protocol must be within one CRDL when either sample or duplicate are below SX CRDL. 

CLP FLAGS 

s c.-....~\e:> \_..::.,. c...~ \.._ .::::0'0-~ 
~DC>'f- 5 D ~\~-~ - L\\~ ~6-~ - l\ '\ ,a 

'6o o 'f- C.~ ~\6- ~ - ~=l-~ \+ ,= - \ ~, o ~-.:,ou'f.. ~ 
U • Analyzed but not detected (less than IDL) ~ C °i--~ C) ;;) \ b ~ C::- 7 "\~ C ~ Oc:::,J ()6 

• - S:,"t'"~ .;;i_-==l, .0 - oL- \. • _;:, r,.. 

~ OO'i !v~ cl-.\~ - \:, ~ i-~ ~\-D- ~ '-\ , C) 

.~\I.::. - ~ - ~~~ l\.=l-,c:::,- i::i o , o 

d..\~ - ~ - L\."\~ -=l-'5, -:::,-=f=J. /S 
~~ . . 

~ ,~ -~ ,L\,~ =t~-..:::. - ~1 -S 

...., , , ~ 1'<" ~ ~ • • ' ~ ~~ 



C\-~ 

~'JL>-'. ~oc")ic..'8--~~L-~ 5f)) .~ \ ,,~ r\ ).___ 

('.') 
C 
~ 

C 
0 

J2 
J1 Sairple 

VIIC PNL Sairple Duplicate 
S.,,.:,I • ID# Sairpl e ID# -~~a-. Flags 

... ~~------·--·-· --·-···--·-
~oolC9o C\l-lo484 0-0 

/ c 0.9/ / 

s'-'--~e.. Lo c..---~--~ 
~t:>1._5D d--\lo-~-l\C\~ 

JI • SA"PLE 

~- J2 • DUPLICATE SAMPLE 
Jl • SPIKE SAMPLE 

0 

I 
CLP Flags 

J4 • STANDARD 
JS• METHOOS ILANK 
J6 * SPIKE DUPLICATE 

I 
tF f>e,,tR)~,neo 

(RDL ~ l•oMfl'fa--
U • Analyzed but not detected ~ less than IDL) 
N • Spiked Slll'ple recovery not within control li~its 

...-: ______ -& = < CRt>L ~, ~ I bL 

~ . .,\..J rr-JrJt L ~': 

0. l)\.lPL\C.ATf"S ~ tll\ \t.J 

•·JS•· 
Natria 
Blank 

XIIPD ug/L 

~/o.o 
k 

0 

TABLE 3: FREE CYANIDE ANALYSIS 

-------·lrecovery--•------·· 
·······Jl··..... •••·•• ... J4 .. .. .............................. J6 .. ··- .. - - .. J3 .... --·J6 .. ·-
Sairpl e+ Spike Control Sta~rd Dl.f>. • Spike Dl,f>. + 
Spike - Added Std. / Added Spike Added Spike Spike 

.. ~~a-. -~~'A- .~~ L .... ~;.,/t.__ -~~~--.. ug/L Rec. ---~~~:._ 
,.,; 5.4- 1 "35 38 -Ufft. 

loi..1o/ 

~ 

-·J4··-· 
Control 

Std • 
Rec. Flags 

~u.€. 

0"1 ~1~+'\ ~ <~~ Pell>·ll,'1"11>11'-L 

-c..N 
~ 

"° ~'-.! .. 
r....J 
.. --::F 



() 
0 
C/1 

i 

C 
0 
l\ 

--S~c_.,.., ~ , )..),). TABLE 4: COMPLEX CYANIDE DETERMINATION 
' cc::::,y..._~ -~~L- e-~-~ FOR TASKS 2 & 4 SDG #7 

~ \ ' ' I .r ~ , \'-\\ '\ .~ 

Total CN Free CN Complex CN 
Sample ID# mg/kg mg/kg mg/kg 

\':.,oo"-Bo 91-10484 

~\\.~ ~ ~ 

4.4 
/ 

0.6 _,,/ 3.8 ./ 

{l) Results calculated by subtracting the Free cyanide results from the Total cyanide results. 

CALCULATIONS CHECKED BY 

..... _;:.~ ' 
cr.... : 
= 1 
CJ.J ' 
...a:: i 
'-.,D · 
-·• 
1JI 
r.,,...'.i . 
-C l - : 

. ! 
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. . ~ . 

WET CHEMISntY DATA VALIDATION CHECKUST- FORM A-7 

PROJECT: ,;too -~(2 -\ · 

LABORATORY: ~L 

1. DATAPACKAGECOMPLETENESS 

Review the data package for completeness and check off' the items below. If any data review 
elements are missing contact the laborau>ry for submittal of the omitted data. 

Dara Package Item 

Case Narrative 
Cover Page 
Traffic Reports/Chain-of-Custody 
Sa.-::pl e Analysis Data Report Forms 
St.2..--:dards Data 
QC Summary 

B 1 inks Summary Report Forms 
Spike Sample Recovery Report Forms 
Duplicate Sample Analysis Report Forms 
Laboratory _Conttol Sample Report Forms ~ c_\J 

R2w Data 
fer. Clrol:i'.l.ltog.ap~ Chro::wograms 
TOC and TOX Instrumt.m Printouts 
Laboratory Bench Sheets 

Add itional Data 
Laboratory Sample Preparation Lop 
Instrumem Run Lop 
Internal Labor.tory Cwri-of-Olstory 
Percent Solids Analysis Records 
Reduction Formulae 
Cbemist Notebook Pa&es 

2. HOLDING TIMES 

Were all samples analyzed within boldin& times? 

Present"!: Yes No 

L,./ 

V' 
~ 
~ 

~ 

~ 
~ 
~ 

~ 

~ 

(.,/° 

~ 
~ 

~ 
v-- -- ~ 

~No 

NIA 

N/A 

Action: If any boldin& times were nc.eeded qualify all atrected results &S estimited (J for detects and 
UJ for nondetecu). 

A7-1 
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3. INITlAl. CALIBRATIONS 

Were al l instruments calibrated daily, each Ml~ time arid 
were the proper number of mndards used? 

Are the correlation coefficients ~0.9957 

Was a balance check conducted prior 1D the 1'DS analysis? · 

Was the titrant normality cbecked'l 

@ , 

~ 
Yes 

Yes 

No NIA 

No NIA 

No @ 

No @) 
ACTION: Qualify all data as mmsable (R) If reported from an analysis ill which the above criteria 
were oot met. 

°'· INITIAL AND CONTINUING CALIBRATION VERIFICATION 
r.,:: ,fS \,_=\'.'\~-

Have ICV and_CCVoeen analyzed at the proper frequency? 

An ICV and CCV percent recoveries within control? 

Are there c.akulatioa errors? 

~ No NIA 

Yes ® NIA 

Yes ® NIA 

ACTIOS : Qualify all affected ~ in accordance with the validation requirements . 

5. LABO RA TORY BLANKS 

Are target analytes present in the laboratory blanks? · · Yes e NIA 

ACTIOS: Qualify all associated sample results for any analyte <S times the amount in any 
laboratory blank as nondetected (U) and list the affected samples and an.alytes below. 

6. FIELD BLANKS 

An target analytes presem ill the field blanks? Yes 8 NIA 

ACTION: Qualify all sample results for any malyte <S times the amoum ill any valid field blank as 
oondetected (U). 

7. MA TRIX SPIKE SAMPLE ANALYSIS 

Are spike recoveries within the acupunce limits? ~No NIA 

ACTION: If the sample concent:rarlon exceeds the spike concentration by a factor of• or more, and 
spike recoveries are outside the acceptance limits, DO qualification is necessary. If spike recovery .is 
outside the control limits and tbe sample results are > CRQL, qualify the elm as estimated (I). If the 
spike recovery is < 30~ and tbe sample results are less then the IDL qualify the dau as unusable (R). 

A7-2 
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I 
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8. LABORATORY CONTROL SAMPLE 

Aie perccct recoveries within the accepwice limits7 ~ c '-1 
~ dO'lu::. 

Aie there calculation errors? 

(Vei) No NIA 

Yes ® N/A 

ACTION: Qualify the affected results according to the followin& requirements: 
. 

AQUEOUS LCS - Qualify as estimated (J), all sample results > IDL. for which lbe LCS "R falls 
within the range ».79~ or > 120~. Qualify as estimated {UI), all sample results <IDL, for which 
the LCS falls within the rm&e of 50-79~. Qualify as unusable (R) all sample results, for which the 
LCS ~R <SO~. 

SOLID LCS - Qualify as estimated (1), all sample results > IDL for which the LCS "R is outside the 
established control limits. Qualify as estimated (UJ), all sample results <IDL for which the LCS "R 
are lower than the established control limits. 

9. PERFORMANCE AUDIT ANALYSES 

Are the performance audit sample results within 
the acceptance lim.its'J Yes No~ 

ACTION: Note the results of the performance audit samples in the validation narrative. 

10. DUPLICATE SAMPLE ANALYSIS 

Ate RPD values within the acceptance limits? ® No · NIA 

Action: Qualify the results for all associated samples of the same matrix as estimated (I) if the RPD 
falls outside the acceptance limits. 

Ii. FIELD DUPLICATE SAMPLES 

Do RPD values exceed the acceptance limits? Ya® NIA 

ACTION: Note the results of the field duplica%e samples in the validation IWT'ative. 

12. FIELD SPLIT SAMPLES 

Do RPO values exceed the acceptance limits7 Yes No@) 

ACTION: Note the results of the field split samples in die validation IWT'ltive. 

A'7-3 



WHC-SD-EN-SPP-002, Rev. 1 

13. ANALYTE QUANTITATION AND DETECTION LIMITS 

Have results been reported and calculated c::orrecdy? 

Are inst:"UmeDl detection limits below the CRDL? 

Ac:tion: If analyte qu.antiwion is in enor, comact dle labormry for aplamtion. If errors or 
deficiencies can not be resolved with the laboratory, qualify associated data as unusable (R). 

14. OVERALL ASSESSMENT ANO SUMMARY 

Has tbe laboratory coDducted the analysis in accordance 
with tbe analytical SOW? 

Were project specific data quality objectives met for 
th.is analysis? 

@ -No 

®No 
ACTION: Summarize all tbe data qualifications and complete the data validation narrative as 
specified in Section 10.0 of tbe data validation requirements. 

A7J. 

NIA 

N/A 



WHC-SD-EN-SPP-002, Rev. 1 

COMMENTS (attach additioml sheets as necessary): ____________ _ 

' 

. -· .... 

, iY \\o 
--------------------------- I·, ; L8 
--------------------------- , 

A7-S 
- ------ - ----
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HOLDING TIME SUMMARY - FORM 8-1 
~ -)c-"::--,1 C 9, - \? ~ \_- t::J~~ 

SDG: REVIEWER: /W/4t..b .. DATE: ,1/ 1=h:~ PAGE.}_OF _j_ 

COMMENTS: ( \ .. , rA'l,',h.e \\ .... ~ \- - . (' <. 
- '\, '{'..f· ( ' 

------~ ( - PREP. ANALYSIS 
FIELD ANALYSIS DATE DATE DATE HOLDING HOLDING 
SAMPLE ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER 

~or-,'1..t R c__ ~ \ '\\16\l\\ '\ \ \ -2,.\ r-1, \ q\,g\C\_\ ~ ~ e__ 

~001'\JD I ~\,,,Jr., \ c, \ \ '?~\ c\\, "-l h g \C\ \ .:) \ 

~DD~°8~ 
\ '\\,~\~\. C\ \d-31~ \ '\\ c\ L\\ q_ \ 5 

~001---"::::i.. q \ \ r\\C\ \ ~ \ :-:i~\'\\ '\\ J_L\\~\ b 
~C,C::, '1-. C\L\ Ci\ ,c,\ C\\ Ci \~~\q \ '1 \.:\ L\ \ei \ s 

' l~ o a i-.5~) l.:::, 1bc::..\c\\ - '\\ -~o\c\ \ 9\~o\~\ s 
~ 001'_ \J~ q\_\, \'\\ q_\~c:\C\ \ 9 \~a\~\ s 

%001---86 ~ q_b sV-\ \ °l \ d--1-\<\ \ ~ \ ~c-\'i \ s -~ 

-



CALIBRATION DATA SUMMARY - FORM 8-2 
~ c-__,c::, "'- (' · T'~ - ~ \;'--\ \ __ - P"';-\.?-,- ( - '.:\ :\ ~ -'x / q( C, _\ 

SDG: REVIEWER;/ Vf;/ /4> .. ~ '. DATE: (\-:J C, ."1,J PAGE_l_OF \ 
'-./_;~- ,. . 

COMMENTS: 

CALIB. TYPE: (iNmAL) CONTINUING INSTRUMENT: 
- -

RSDl%of%R' CALIB. DATE COMPOUND RF SAMPLES AFFECTED QUALIFIER 
\ I 

c,\ 1~.\<\\ C';o........ c.. "'-, r\c \\S . ~ ~oai.. c -~ L>-....~ 
'-J.~ 
O'.. 

'-....:. :, 
~ '-'~ 'Is.. C') C"'\ \...,...__~ 

t.>J 
-&::. 
'-..D - . 

q \ Sr::.\ c\ \ r Jc , 0,, '<'... -,~-c.... \\<:::,, ~ ~:,00"" 8 ~ I ~ 
·---::_ -

~ • 
1-Y 

n ...s::: 
~ 

-.. ' ' ....,, 

~ 
Cl 

z • en 
"ti 
"ti 

" 
§ .. 
~ 

~ -

\ 

' l 
' / 
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CALCULATION SUMMARY-FORM B-6 
t2---c::-o 'f-.. C' ~-?~ l - C"\, ~ 

SDG: I REVIEWER:~,&~! DATE:~/c:./ct_1_ I PAGE_l_oFj_ 
~/ -

COMMENTS: 

v.~ c-~ p ~ c:::;__,____\-, ~ s:-_ 

::=. ( e,_,.__.,_ · ... 'c,\e_""'I- ~ 
~ c.--...... '---"--\- ,,__ - C , ---e= _\-....\.c_ °' 'i..L .:::::,~ 

( c..~ ........ .-:~\ e.....---\- -
.......,..._-\. . -~ a - (' ~ --...c:_' '-\c._~ e_ ~ 

"-'> ~-
~c:~~{~i\ ~ ~1.\\ ~ "-

"Sc..... ""'-.0\.P 
I % ~;---t- ... J, , """'-'C:." '1 '--t 

' 
( ~ I\ -, r I ~ ~ll-J. \~-'- --' I • 1 I '---' I 

::::. ( 3Y. L\ S- \ 1--- - ,:; L\ . nh g,~"'\l<'·..,_.,.:::: l._:;,, f:)2:,3.Y 1-t=u 

( -z, L\, ~~a Y - ~ L\ . 06 ~~ \ \0 ,:,-~~\ 

r ==- 1to.r2-,Y'L l 

~ '-...:, e (....--Z, ..Q <""' 7,._ ~~-- ,A~ 
'---.:;, 

4:, ~=\-r\'-- (_~~ ~ ~ ~,:k,l ~ ( \:t~ -- .. .. -
c~ 

- lt(.-, . <c::.L\: +- 9"=, -'19 - 46 .C\.:) ~ -= 2=, SctJ, ~ -
- "-- : 

°"I 
-·-·•-

.. 

. 

. 




