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INTRODUCTION 

CJ6 ~ 349~' 7u•rn , ff . I .. t:.. U ... , 

This data package contains the result~ obtained by Pacific Northwest 
Laboratory (PNL) staff in the characterization 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 ground water collected in support of Task 7. The analytical procedures 
required for analysis were defined in the Test Instructions (TI) prepared by 
the PNL 200-BP-l Project Management Office in accordance with the TPP and the 
QAPjP AL0-001. 

The samples (Table 1) 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 instructions 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 com~liance 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. 

+-/~-9/ 
B. M. Gillespie Date 
200-BP-l Project Manager 

"-
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TABLE 1: 200-BP-1 Sample Numbers 

WHC Sample Number 

BOOXF5 
BOOXF2 
BOOXF8 
BOOXG4 
BOOXG7 
BOOXGl 
BOOXHO 
BOOXH3 
BOOXH6 
BOOXH9 
BOOXJ2 
BOOXJ5 
BOOXK4 
BOOXP9 
BOOXJ8 
BOOXLO 
BOOXK7 
BOOXL6 
BOOXKl 
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PNL ALO Sample Number 

91-4687 
91-4688 
91-4689 
91-4690 
91-4691 
91-4692 
91-4790 
91-4791 
91-4792 
91-4793 
91-4794 
91-4795 
91-4854 
91-4855 
91-4856 
91-4857 
91-4858 
91-4859 
91-4860 



CYANIDE ANALYSIS RESULTS 

Cyanide analysis was performed in roo~ 419 of building 325 in the Hanford 
Site 300 area. The results are summarized by distillation/colorimetric 

an~lysis set (Procedure PNL-AL0-270). 
Sample results for sample and duplicate were below the instrument 

detection limit (IDL) of 5.9 µg/L, except for seven samples. Free cyanide 
analysis was done for 5 samples that had a total cyanide concentrations of 
greater than 20 µg/L. 

The 12 day hold time specified for total cyanide analysis under the CLP 
protocol was met for all samples in this work package. 

Average spiked sample cyanide recovery was 100.7% with a standard 
deviation of 7.34%. We chose to calculate the spike recovery 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 s~mple but were below the 
arbitrary IDL. 

Recovery of cyanide for initial calinration verification sample [ICV-6, 
ICF Technology Inc., consensus value 9.4 mg/L] was 101.1% with a standard 
deviation of 7.9%. Recovery value for ICV-6 is based on the spiking of 1 ml 
of stock standard ICV-6 to 500 ml of deionized water and recovery back 
calculated to the original ICV-6 cyanide concentration. Cyanide found in 
blanks analyzed in the work package were below the stated IDL. 
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IJATER SAMPLES 

G1 Sarrple 
Sarrple ID# PNL Log# (ug/L) C 

BOOXFS 
BOOXF2 

BOOXF8 
BOOXG4 

BOOXG7 
BOOXG1 

BOOXHO 
BOOXH3 

BOOXH6 
BOOXH9 

BOOXJ2 
BOOXJS 

BOOXK4 
BOOXP9 

BOOXJ8 
BOOXLO 

BOOXK7 
BOOXL6 

BOOXK1 

91-4687 
91-4688 

91-4689 
91-4690 

91-4691 
91-4692 

91-4790 
91-4791 

91-4792 
91-4793 

91-4 794 
91-4795 

91-4854 
91 -4855 

91-4856 
91 -4857 

91-4858 
91-4859 

91-4860 

5.9 U 
128.7 

5.9 U 
5.9 U 

5.9 U 
5.9 U 

5.9 u 
52.1 

5.9 U 
26.2 

876.3 
26.4 

5.9 U 
5.9 U 

5.9 U 
5.9 U 

10. 1 
5.91 B 

5.9 U 

TABLE 2: TOTAL CYANIDE ANALYSIS RESULTS FOR TASK 7 
SDG #6 

G2 Sarrple 
dup. (ug/L) C 

5.9 U 

5.9 U 

5.9 U 

5.9 u 

5.9 U 

883.5 

5.9 U 

5.9 U 

9.4 B 

5.9 U 

XRPD 

N/A 

N/A 

N/A 

N/A 

N/A 

0.82 

N/A 

N/A 

7. 13 

N/A 

GS Blank 
(ug/L) C 

5.9 U 

5.9 U 

5.9 U 

5.9 u 

5.9 U 

5.9 U 

5.9 U 

5.9 U 

5.9 u 

5.9 U 

G3 Sarrple+ 
spike (ug/L) 

174. 7 

166.9 

163.6 

179.3 

156.9 

1117.2 

163.8 

174.2 

155 

92.7 

G4 - !CV 
(mg/L) 

10. 11 

11.09 

8.4 

10 . 05 

8.65 

9.3 

9.47 

8.95 

9.32 

9.66 

Hean 
Std. Dev. 

·G3 Sarrple+ 
spike 

recovery (X) 

104.8 

99.7 

98.9 

105.8 

94.9 

144.7 

98.5 

104.7 

87.0 

112.3 

100.7 
7.3 

G4 - ICV 
sarrple 

recovery (X) 

107.5 

118 

89.4 

106.9 

92.0 

99.0 

100.7 

95.2 

99.2 

102.8 

101. 1 
7.9 

Flags 
Q 

1. Concentration of stock ICV-6=9.4 mg/L (9.4 ug of cyanide is added to each distillation ftask and recovered in 250 ml of NaOH). 
2. Concentration of spike added= 41.6 ug. 
3. Contract required detection limit for water= 10 ug/L. 
4. Used 250 ml of sarrple per distillation for sarrples G1, G2 and G3 due to limited sarrple size of 1.SL of total sarrple. 
5. Duplicate precision under the CLP protocol must be within one CRDL when either sarrple or duplicate are below SX CRDL. 

Footnote# 

1,2,3, 4, 5 
(ALL) 
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6. Spike added is <25¾ of cone. of sarrple, therefore not required to flag with N. Also, X recovery not included in the mean X recovery. 

CLP Flags 

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

'v~!' 
a--, 

$ 

f'Sy 
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FREE CYANIDE ANALYSIS RESULTS 

Sample solutions were analyzed by direct injection into an ion 
chromatograph/amperometric detector instrument system (WB 37427) according to 
procedure PNL-AL0-271, "Procedure for Analysis of Free Cyanide in Water and 
Solid Sample Leachates". The analytical session of May 26, 1991, involved 
samples 91-4688, 91-4791, 91-4793, and 91-4794. The analytical session of 
July 11, 1991, involved sample 91-4795. 

The quality of the chromatograms developed during these two analytical 
sessions was less than optimal. The baseline perturbations (May 26 session), 
noisy baseline (July 11 session), blank and low concentration standards yield 
"negative" peaks in the CN- region (July 11 session), and sample 91-4795 (July 
11 session) exhibited an interference peak immediately preceding the CN-

Analyses were completed within the contract required maximum hold time of 
twelve days for samples 91-4688, 91-4791, 91-4793, and 91-4794. Sample 91-
4795 was analyzed for free cyanide approximately 50 days after receipt. 

For the data set generated during the May 26, 1991 analytical session, 
average spike recovery was 93.5% (range 85-102%) and the average recovery of 
standards was 101% with a standard deviation of 5%. The relative percent 
difference for duplicate analysis of sample 91-4688 was 4.3%. Thus, method 
precision and bias observed for free cyanide analyses during the May 26th 
analytical session meets client requiremen~s. 

The July 11, 1991, free cyanide analytical session involved only one 
sample (91-4795). Average spike recovery was 96% (range 92-100%). The 
relative percent difference of duplicate analyses was 1.5%. 

The actual analytical result for free cyanide content of sample 91-4795 
i.e. 23.6 µg CN-/L compares quite closely to the total cyanide content of 26.4 
µg CN-/L found previously. Since the two values agree well, it cannot be 
determined if any of the cyanide is complexed. In the author's (KHP) opinion, 
there was no loss/degredation of cyanide during the excessive hold/delay time. 
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~HC 
Sarrple ID# 

BOOXF2 
BOOXH3 
B00XH9 
BOOXJ2 
B00XJ5 

CLP Flags 

PNL 
Sarrple ID# 

91-4688 
91-4791 
91-4 793 
91-4794 
91-4 795 

J1 = SAMPLE 

J1 
Sarrple 
ug/L 

37.9 
21.4 

2 
110 

23.4 

J2 = DUPLICATE SAMPLE 
J3 = SPIKE SAMPLE 
J4 = STANDARD 
JS= METHODS BLANK 
J6 = SPIKE DUPLICATE 

J2 
Sarrple 

Duplicate 
Flags ug/L 

39.6 

u 

23.8 

U = Analyzed but not detected (less than IDL) 

XRPD 

4.3 

1.5 

TABLE 3: FREE CYANIDE ANALYSIS FOR TASK 7 
SOG #6 

--JS- - -------J3----- --------J4----- - --
Matrix Sarrple+ Spike Control Standard 
Blank Spike Added Std. Added 
ug/L ug/L ug/L ug/L ug/L 

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

0 40.7 18.9 18.6 18.9 

0.1 33.0 9.6 19. 1 19.2 

--------Xrecovery----- - -----

----------J6------ --J3-- ---J6--- --J4- - --
Dup. + Spike Dup. + Control 
Spike Added Spike Spike Std. 
ug/L ug/L Rec. Rec. Rec. Flags 

---------- -------- · -.. .. --... ---

37.4 18.9 102 85 98 

41.0 19.2 100 92 99 
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COMPLEX CYANIDE RESULTS 

The complex cyanide results are calc~ated from the difference in the 
total cyanide results and the free cyanide results. A "ferrocyanide" result 
is not obtained nor calculated since the amount of the complex cyanide being 
ferrocyanide is indeterminant. 

Samples are analyzed for free cyanide based on first determining that the 
total cyanide results are greater than 20 ug/L. Samples below 20 ug/L total 
cyanide are typically not analyzed for free cyanide to save on analysis cost. 
Attempting to perform free cyanide analysis near the Contract Required 
Detection Limit of total cyanide is not meaningful. 

In this data set, there were only five samples (91-4688, 91-4791, 91-
4793, 91-4794, and 91-4795) requiring free cyanide determination. 
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Sample ID# 
----------
91-4688 

91-4791 

91-4793 

91-4794 

91-4795 

TABLE 4: COMPLEX CYANIDE DETERMINATION 
FOR TASK 7, SDG #6 

Total CN Free CN Complex CN 
Sample Sample Sample 

ug/L ug/L ug/L ( 1) 
---------- ---------- ----------

129 37.9 90.8 

52.1 21.4 30.7 

26.2 2.0 24.2 

876 110 766 

.. 26. 4 23.4 3.0 

(2) 

(3) 

(1) Results calculated by subtracting the Free cyanide results from the Total 
cyanide results. 

( 2) Note: The free cyanide results is flagged as not detected (see Table 3 , 
page 9), therefore the complex cyanide results may be equal to the tota l 
cyanide results. 

( 3) See explanation of complex cyanide results in the free cyanide results 
narrative on page 8. 
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SAMPLE RECEIPT FORM 

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

Delivered by: 0 \.)S"Y'-/ (s.JIC-.-~~R_ Date/Time: S-/ \~ J~ \ :l '.S-0 
> 

Rece f ved by: '-J - QC)~\> \ ~ 

Customer Sample Number(s): fY#IXr=- :::> 
) 

ALO Sample Number(s) :9 \ - % 83-: 
) 

1. Customer Chain-of-Custody Form: Present ./ Absent ----
2. Additional Shipping Forms (list) : 

~MP~ f\-N Ac.'-f$ \..<;. (LtE.~S' 

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

4. 

5. 

6. 

7 . 

8 . 

Present ✓ /\hsent ----- -----
If Present, Condition: ------------------
Samp 1 e Tag ( s) ID tlumbers If not Recorded on the Chain -of-Custody Record 
or on Sample Vial. 

Notes: ~/~-

Condition of Shipping Container (Verify that ice still exists such that 
samples are at refrigerated temperature). 

Ok. o 3 C.. · 

Condition of Sample Vials . 
,~~C...\ 

Verification of J\greemrnt or tlonagreement of Information on Receiving 
Documents. 

a\:::. 

Resolution of Problems or Discrepancies. 
O'F-

RETURN COHPLETED FORH TO PROJECT HAHAGER 

801-002 



t;~ ~ ~4g:, :J4.~,4 
@ Westinghouse 

Hanford Company SAMPLE ANALYSIS REQUEST 

PART I: FIELD SECTION - --- / f4't.. fi c"-··~ctor ;::( # ro, cl Date Sampled Time felfX- hours 
; 

Company Contact 8. H. Ford Telephone { 509 l 376-6465 

Sample Number and Type of Sample 
Type of Sample* Analysis Requested Number Containers -;.;~x-

aooxr~ 2. l L, P vi Total Cyanide I.! 3 0 

BOO if 2. 2. l L. P rl total Cyanide . I<( c 0 

{Jco1r~ 2/ /ti ;4 v 1:ltt I ~4"f

0

•ci'I!.. ;32. 0 

1/CtJ ;<. G<./ d It, Y::, J ril"-1 {!v,;u, :h 
tf6~X.G 7 , .. :J le. /J v r:-11(1 

7 . 
;?, - ,.l(f-1 

tJooxG; 
/ 

;£l ;./ -- ; -( ,), /( / t)f{/(J .~ .A d-<. 

-

Field Information•• 

Special Handling and/or Storage 

Possible Sample Hazards 

PART II : LABO RA TORY SECTION 

Re. , ed b~ , ~ Title S '<"' . \<.c'S Sc_\ Date ~ l\-:;:/q\ 
Analysis Required 7°"C)~ '- c... "-.l 

*Indicate whether sample is soil , sludge, water, etc. 
**Use back of page for additional information relative to sample location. 

B01-003 
A-6000-406 (0Sr30) 



q, i 31197, ?ll!t5 
. 1 u a • l I * 1- I ~-1 

CHAIN OF CUSTODY 

509-37 6- 646 5 
. ;-::-.--•:-::-:-·-

,:~~(,(90~.fected bv :C L. li\LaR 

200-BP-l 
-::.;:::;:;:;:;:::-- .. . : -:-· 

\Jc,/:Bi~#N.J{): :.:)' \} 
-.-.-:-:-:-·-·-:•.::::;:=:.:::-·-··::•:•:•.:.-:::::•.'.;,:.: • 

:-:=:-:.:=:-::::::::: :::;::::,>:.:::-.. ····•:=·· 

: Reiaifrb }{tlit\})(;';J N / A 

.• :· ,:'.•,•❖•-::;:;. :::.:::._:::. :=·_:'.:.;::;:;,?:'.;. 

~ttioc:(of>S~fpment'':\ HAND DELIVER 

BATTELLE NORTHWEST(PNL) 325 LABORATORY 

BOO 'I. GI 
2, 1L, P, li\TER, TOTAL. CYANIDE 

Relinquish 

Relinquished by: 

Relinquished by: 

SAMPLE IDENTIFICATION 

CHAIN OF POSSESSION 

Received by: -.l , QGg,~\ \JS 
n ~ 

Received by: 

Received by: 

B01.-004 

Date/Time: 
/ 

Date/Time: 
~ \SI \ 
Date/Time: 

Date/Time: 

\ L\-- S-0 



CHAIN OF CUSTODY 

8 .H. FORD 

, 
200-BP-l 

N/A 

Offaite Property No~ N/A 
. .,: , ....... ,.<·:,,,·," .. ·".,.· 

Method of Sllfpnent :.. HAND DELIVER 

Shl~:t:~?{'/: BATTELLE NORTHWEST(PNL) 325 LABORATORY 

SAMPLE IDENTIFICATION 

aooxG1 
2, 1L, P, I.IATER, TOTAL CYANIDE 

CHAIN OF POSSESSION 

Date/T ime: 

Date/Time: 
-'::> ( \ -

Relinquished by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

801.-005 



CHAIN OF CUSTODY 

509-376-6465 

200-BP-1 
,;.;-:-.,:-;-:.-:-::::-:-;-::-:•::,'.;:-: ::.· 

::fce/Cheat;_\No{ :{ }) ·,\: 
:::!:\:):::\:!:::\:::::::=: ;::·::.:;:;:;:: 

ileld L~gbJok.arid))'. 
·Pacie · Mo. ,:"' 

_Shf.~: ~~::::::: ;;::::/iJ):) BATTELLE NORTHWEST ( PNL) 325 LABORATORY 

SAMPLE IDENTIFICATION 

BOO)( 44 
2, 1L, P, WATER, TOTAL CYANIDE 

CHAIN OF POSSESSION 

Rel i Date/Time: 
I 

\4-30 
Relinquished by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

801.-006 



96 I 349? .. Z~:m 

CHAIN OF CUSTODY 
... •··. ··. •-::_.;...: ·•··_.· .. ·· 

·. Telephone · : =. : ( 509-376-646 5 

;;:~:~ l• ·• i.ocationa ·. 200-BP-l 

. Field Logbook and) • 
•. PaQe No • . ·••••· .··•·•·••· 

::/:({:=::: :::::;:::::::::::::: 
··• @.-rlta)::}• N/A 

Jf ll .of ·L•~;'l9 • N~~-:. .. N/A 

;tetlli>d :•·ar S~ipnent ·.·· HAND DELIVER 

BATTELLE NORTHWEST(PNL) 325 LABORATORY 

SAMPLE IDENTIFICATION 

aooxP.,.-
2, 1L, P, WATER, TOTAL CYANIDE 

CHAIN OF POSSESSION 

Date/Time: 
I 

Received by: '-J , {<O~ B\ \...I.~ Date/Time: 
s \::, I 

Relinquished by: Date/Time: 

Relinquished by: Received by: Date/Time: 

B01.-007 



CHAIN OF CUSTODY 

B. H. FOltD 509-376-6465 
.•, . .;.:.;.;.; .. 

~~l,fcQl leetec:1 t>v/ L. WALKER 

200-BP-l 

N/A 

Offaite Pro~rty 110. N/A 

Meth~ ~f: :shf~~t:/: HAND DELIVER 

Shfppedto :\</. BATTELLE NORTHWEST(PNL) 325 LABORATORY 

SAMPLE IDENTIFICATION 

B00'jfZ-
2, 1L, P, \JATER, TOTAL CYANIDE 

Relinquished by: ,:.,,- Date/Time: 

l , 0 k C I 

Relinquished ~~A Date/Time: 
- ,.s-(9. \ 

Rel inquilihed by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

801.-008 



CHAIN OF CUSTODY 

B. H. FORD 

L. WALKER Tf~Y / ,' 2 0 

200-BP-1 

tJffC - N - 'f'I ~ I pc; . 33 

NA 

NA 

HANO DELIVER 

BATTELLE NORTHWEST(PNL) 325 LABORATORY 

SAMPLE IDENTIFICATION 

BOO X. F'o 
2, 1L, P, WATER, TOTAL CYANIDE 

CHAIN OF POSSESSION 

Received by: \J , 1<. \J (3. C, \ \J~ .-~ 
Relinquished by: Received by: 

Relinquished by: Received by: 

80:1-009 

Date/Time: / 
t::-1\.; '7\ 

Date/Time: 

Date/Time: 
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SAMPLE RECEIPT FORM 

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

Delivered by: t?'IJ. '&~) Date/Time: f-;S--9/ ak,·~~~ 

Received by: LO=-=-<{La.$ ::7 "F.~ 
&o~r? .8tic~F2. Q&)(),-. a 8~X.lr'/ .&.t,X&J &~xB--7 

Customer Sample Number(s): ___________________ _ 

ALO Sample Number(s): tf/-J/62 7 * 91- Jjl, 9 ~ 

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

2. Additional Shipping Forms (list): 

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

Present __ / ___ Absent ___ _ 

If Present, Condit ion=--~----~------------

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 sample container as defined in Section 3.0 in 
PNL-AL0-051, etc.) ~ .: .:1.. #!,_ 

6. Condition of Sample Vials. 

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

8. Resolution of Problems or Discrepancies. 

RETURH COMPLETED FORM TO PROJECT MANAGER 

B01.-010 



c·:t a 1.UQ~, '?UU? ® /il,Jli'-"1"1 ~-- ' " ... I .- ,. • . ·, ·. ..· · , . .. - . .. ' Westinghouse . 
Hantord COmpany SAMPLE ANALYSIS REQUEST 

PART I: FIELD SECTION 

'-- ..:ctor di/..For.J Date Sampled JJ Ar 9/ Time !tii hours 

Company Contact B l;I Eccd Telephone ( 509 l 376-6465 

Sample Number and Type of Sample 
Type of Sample• Analysis Requested Number Containers 

Al .-'I .tt. ~~ 

BOO ;,<FS- l • l L, P 91-1/~K? w Free Cyanide I< ~,.., 

BOOXr2 l • l L, P fJ-</6'lf w Free Cyanide I </2..o 
.6co XF<z l; IL , '/J fil- J/,J'/1 J ;::;-(:'Q 4,..., -,,:-1~ /32.o 

;?oox Gt/ I IL, ;4 ~1-~,o J !'l£)/ {:Ye, ..... : ,J'"' /,320 

.lfoo;<,G 7 1/ / L; p' t://-41, ;; J ,,.-. 
;- r-e e (yc,, .,,; ~~ 1215 

/5&0/~I II It./ ;4 t/)-J/11, 9J.. tJ ,-- Cv~ n,",/-e 110D ;.- /'e e 

-
: 

Field Information .. 

Special Handling and/or Storage 

Possible Sample Hazards 

PART II: LAB ORA TORY SECTION 

RE edby ~ (0, ,A_/IA 1 ~ Title&4-6, It~ <.:.... P..1.¢ :zr:.. Date £;:::_--q; 
' 

Analysis Required 

•indicate whether sample is soil, sludge, water, etc. 801-01.1. 
••use back of page for additional information relative to sample location. A-6000·406 (05190) 



200-BP-l 

N/A 

••:•.;:: 

CHAIN OF CUSTODY 

., .. :• :: :·•:/ ..... ·· 
'.·· Date.</ 

509-376-6465 

J : 2 0 
, 

tvH-C -N ~ Lf '-I 6 I / p 3 . J 3 

. 14ethodofShfpaient : t HAND DELIVER 

BATTELLE NORTHWEST(PNL) 314 LABORATORY 

SAMPLE IDENTIFICATION 

BOO XF 8 
1, 1L, P, WATER, FREE CYANIDE 

CHAIN OF POSSESSION 

Relinquished by: 
L • D. tLki f k C! t 

~- (&,,,. 
Received,f,r~ , / Date/Time: .#7 

P~~4.- 1fr,,,r/.-. 9/ o?J-o 

Relinquished by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

B01.~012 



CHAIN OF CUSTODY 

B.H. FORO 509-376-6465 

L. WALICER 

200-BP-l 

· Field Log~k ~ .: : \ l)Jfl C - IV· 'fl/6 I /P 'J • ] 3 
Page• Mo. . ·· ·· ..... ·x:-.c-•. 

N/A 

N/A 

HAND DELIVER 

BATTELLE NORTHWEST(PNL) 314 LABORATORY 

SAMPLE IDENTIFICATION 

B0OXf'l-
1, 1L, P, WATER, FREE CYANIDE 

CHAIN OF POSSESSION 

Relinquished by: ,;(L Date/Time: 
L. 1) . tvq f kn-

Relinquished by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

B01.-01.3 



CHAIN OF CUSTODY 

.• C~-- Cont~t-, L/t B.H. FORD 
.=.· _ .. ·.·=:·• :- . · , 

· Telephone = 509-376-6465 

. Date:: .. · 5" 1, 3; 9 r I x,~: 1 , t 3 o 

·-- ~_aq>le .Loca~ie>na- <' ,: _\ 200-BP-l 

Fi~ld . ~~gboak= ard{}}, 
PaQe Mo. -- ·· ·· w H C - N- ~ '{ h { / PCJ. 33 

Offaitei Property NoL= N/A 

BATTELLE NORTHWEST(PNL) 314 LABORATORY 

SAMPLE IDENTIFICATION 

soo,v::s-
1, 1L, P, WATER, FREE CYANIDE 

CHAIN OF POSSESSION 

Relinquished by: Received by: 

Relinquished by: Received by: 

801.-014 

Date/Time: 
/ 

Date/Time: 
~-/~-9 

Date/Time: 

Date/Time: 



CHAIN OF CUSTODY 
....... : .. :•:-: ... ········· ....... =:-:;=:/:>.-fc~ Contact: B.H. FORD 

L. WALUR 

200-BP-l 

NA 

NA Offai te Property No{ ': N A 

HAND DELIVER 

BATTELLE NORTHWEST(PNL) 314 LABORATORY 

SAMPLE IDENTIFICATION 

1, 1L, P, WATER, FREE CYANIDE 

CHAIN OF POSSESSION 

Rel i 

Relinquished by: Received by: 

Relinquished by: Received by: 

801---015 

Date/Time: 
.j--/~-

Date/Time: 

Date/Time: 



CHAIN OF CUSTODY 

8. H. FORD 

L. WALKER Z .~ I <:J -
200-BP-l 

N A 

NA 

BATTELLE NORTHWEST(PNL) 314 LABORATORY 

SAMPLE IDENTIFICATION 

B00.X &- 7 
1, 1L, P, WATER, FREE CYANIDE 

CHAIN OF POSSESSION 

Date/Time: 
I 

Date/T ime: 
f-/S--9 

Relinquished by: Received by: Date/T ime: 

Relinquished by: Received by: Date/Time: 

801.-016 

- - - - --- -



• 

CHAIN OF CUSTODY 

509-376-6465 

L. WALKER I I 00 

200-BP-l 

field L01ibo0k?~ ] 
Pee No; ··· 

NA 

NA ·offaite -Pi-0~~~?110. · N A 

HAND DELIVER 

BATTELLE NORTHWEST(PNL) 314 LABORATORY 

SAMPLE IDENTIP'ICA~ION 

BOO 't6 I 
1, 1L, P, WATER, FREE CYANIDE 

CHAIN OP' 

Date/Time: 
S-/S--9'/ 

Relinquished by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

801.-017 



.. 

-
SAMPLE RECEIPT FORM 

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

Delivered by: \)~cs,. \"'J \?::.\.J\~'H:£~ 

Received by: .j. '1<08.<?:>\ ~S 

Date/Time: s h:rls \ 

)<_..j-
Customer Sample Number(s}:~X\-\0 ,. , ·X\-1'::>, .. X\-\-(;.,.')(\4'1,,,Y_j;l,,, ~ 

) 

ALO Sample Number(s): ~\- 4"":\-c;o 4-:::t-C\\ -+l-9'"1_ 4 ··:p::1°) 4-=f-9.4 4"1-<=t::::, 
. ) ) J J ) 

1. Customer Chain-of-Custody form: Present / Absent ___ _ 

2. Additional Shipping Forms (list}: 
-SP\R 

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. 

5. 

6. 

7. 

Notes: NI 1\-

Condition of Shipping Container (Verify that ice still exists such that 
samples are at refrigerated temperature). 
OK '::>oc..,, 

Condition of Sample Vials. 
0 K.. \ "'-..\ '""'ti\C... \ 2£ [ I 1 "';;:--

) 
Verification of Agreement or Nonagreement of Information on Receiving 
Documents. 

O\:=-.. 
8. Resolution of Problems or Discrepancies. 

C)\<-.. 

RETURN COHPLETED FORH TO PROJECT HANAGER 

801-018 



- .. . . 

9611349? .. ZL\!JO 
I @ Westinghouse SAMPLE ANALYSIS REQUEST Hanford Company 

PART!: FIELD SECTION -
L )d,~~/ -

Collector Date Sampled -X-X?t- Time ,;f#hours 

Company Contact B. H. Ford Telephone { 509 l 376-6465 

Sample Number and Type of Sample 
Type o f Sample- Analysis Requested Number Containers -,I::-~ ,¥.:-

BOO X.lfo 2, l L, P H Total Cyanide / ,-~ ,, 91 I /ooo 

BOO x/t2 2, ll, P vi Total Cyanide /~~ /91/ ///~ 

»tJo M b ,J_ I I L/ ,;4 ,:{_,,/ ~ / c/T -. -,.u 1/'Atf;/ /foa 

#(JO XH Ci &I/ /~ / ~ 'hfPI / /1.,,,a v,;/,t_ /h ~ Y 91/ /(J,/'(J 

d dO ;(J ,1 .:J /(../ _,,,.cJ ,t,/ !di~/ /v au;,/J //4 ,4/a,tf// / z15 -
4t10 X-.J 5 ,ti'_ le~ v ~"" / /2 .,,, ,,,, ;cl~ I t #/Ply 9/ I / .}~ ,s-

/ f 

-

: 

Field Information•• 

Special Handl ing and/or Storage 

Possible Sample Hazards 

PART fl: LABORATORY SECTION - -~ '{) -'- ._\'\- -:-. 

~t-~ s- I ,=t--1~ ~ Received by ~. QCJ~~ \\-l.S : - Titl e S-r . ~\ E.. ,,sn -s \"" Date 

Analysis Requi red --n::)~\._ c:-__ ~ 

*Ind icate whet her sample is soi l , sludge, water, etc. HU1-U1!:t 
·••use back of pag e for addi t iona l in form ation rel ative to ~ample loc;i rion. f\ . fil) l) O. ~n,; 1n -; i<1n1 

-
-



CHAIN OF CUSTODY 

B.H. FORD 

L. WALKER 't); 00 

200-BP-l 

NA 

NA Offsite Pr~r~~>Mo) ? N A 

HAND DELIVER 

-BATTELLE NORTHWEST(PNL) 325 LABORATORY 

SAMPLE IDENTIFICATION 

aao,XHO 
2, 1L, P, WATER, TOTAL CYAMIDE 

CHAIN OP POSSESSION 

Date/Time: 
S" \1"1,, \ 4-l\-O 

RelirqJished by: Received by: Date/Time: 

RelirqJished by: Received by: Date/Time: 

no1.-o;;;o 



CHAIN OF CUSTODY 

B.H . FORD 509-376-6465 

200-BP-l 

N A 

N A 

HAND DELIVER 

BATTELLE NORTHWEST(PNL) 325 LABORATORY 

SAMPLE IDENTIFICATION 

BOO)<HZ. 
2, 1L, P, WATER, TOTAL CYANIDE 

CHAIN OF 

Date/Time: 
/7 

Date/Time: 
s IC\ \ '-\-4 0 

Relinquished by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

801-021 



CHAIN OF CUSTODY 

509-376-6465 

L. WALKER 

200-BP-l 

.JS 

NA 

NA N A 

HAND DELIVER 

BATTELLE NORTHWEST(PNL) 325 LABORATORY 

SAMPLE IDENTIFICA~IOH 

BOO)\ f-tto 
2, 1L, P, WATER, TOTAL CYANIDE 

CHAIN OF POSSESSION 

Date/Time: 
~ \440 

Relinquished by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

B01.-022 



.CHAIN OF CUSTODY 

B.H. FORO 

L. WALKER 

200-BP-l 

· .. Fi.eldLogbooki~:c: JJ;lc. --4J ,rjfL/ 
·· Pa e · No.·•: .. ,.,,.,· · ....... 

N A 

NA 

HAND DELIVER 

BATTELLE NORTHWEST(PNL) 325 LABORATORY 

SAMPLE IDENTIFICATION 

aoox,,q 
2, 1L, P, WATER, TOTAL CYANIDE 

CHAIN OF POSSESSION 

Date/Ti~: 
S-/\°¼I S 

Relinquished by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

B01-023 



CHAIN OF CUSTODY 

8.H. FORD 

L. WALKER 
.,,. 

ZI? 

200-BP-l 

NA 

NA 

HAND DELIVER 

BATTELLE NORTHWEST(PNL) 325 LABORATORY 

SAMPLE IDENTIFICATION 

BOOX.J Z.. 
2, 1L, P, WATER, TOTAL CYANIDE 

CRAIN OF 

"-
o Ftu 

\ '---\-4 () 
Relinquished by: Received by: Date/Time: 

Rel inquiahed by: Received by: Date/Time: 

B01.-024 



CHAIN OF CUSTODY 

200-BP-l 

N A 

NA NA 

HAND DELIVER 

BATTELLE NORTHWEST(PNL} 325 LABORATORY 

SAMPLE IDENTIFICA~IOH 

BOON~ 
2, 1L, P, WATER, TOTAL CYANIDE 

Relinquished by: Received by: 

Relinquished by: Received by: 

B01-025 

Date/Time: 
/ .7 

Date/Time: 
!:=. { \ 19 
Date/Time: 

Date/Time: 

\44G 



( 

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

SAMPLE RECEIPT FORM 

Del 1vered by: P, l-t J.s~~ Oa te/Ti me: _5~/~171..../-:..q .:._1 _ ___;_I .;;:.3 ~::.:,..D;:._ 

Received by:_ .... ~_-...... tl .... , __ ~ ..... c,-..... Q..__._\ ____ _ 

Customer Sample Number(s): (?cox't+O, • ·· )(1-\3, · ·• x'l·H>, •· -, X~9 " ·• XJ" .:2. • • ·• X3' f" 
• 

ALO Sample Number(s) :S \-47-C\ t::J '-~.:~C\ \ 4~9.'")... _ 4~<:::\~ 4 "=t-C\l\- 4 ~C\S-
' ) J ' J 

1. Customer Chain-of-Custody Fann: Present ✓ Absent ___ _ 

2. Additional Shipping Fonns (list): 

3. Custody Seals on Shipping and/or Sample Containers and their Conditions. 
v Present Absent ----- -----

If Present, Condition :_..:.:G-~~-----------------
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 sample container as defined in Section 3.0 in 
PNL-AL0-051, etc.) ,t l \ o l\ , T ~ +o ,;-0 c__ 

6. Condition of Sample Vials. 

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

8. Resolution of Problems or Discrepancies. 

RETURN COMPLETED FORM TO PROJECT MANAGER 

801-026 



t)?; ij ~LJ9;, .. ;JL)iiH 
· @ Westinghouse . •. I . .. :.. . , . . ., , . . .. 

- Hanford Company SAMPLE ANALYSIS REQUEST 

PART I: FIELD SECTION -
~le-.!/ Collector 

/ J) Date Sampled -Ir. -/!. -r Time X.~~hours ,I- -

Company Contact B l::J Eocd Telephone { 509 l 376-6465 

Sample Number and Type of Sample 
Type of Sample • Analysis Requested Number Containers ~?ffi-

BOO Xf/0 l , l L, p w Free Cyanide / f..?by 91/ ,.,_ __ __, - /OCO 

800):.#J l , ll, p w Free Cyanide /?4v 9J / Ill~ 

/!co X/lt, I/ Ii!./ -/ A/ ---- t't{i.~ ~.I'< /f'P% J' f/ /✓ ,?0 0 r r -ee 
~ X.lf'J I /i, ~ L,/ - l7vc. A -cl~ // ;41;./191'/ / '1 J,o ,;-,,,-,. ,,;, 

.,,...- , 

/a )?'k;,/1"/ / ?15 /J1xJ ;<J,J.. t IL/ y:7 ?"" /" r r I!! (>.,.,,,1-1: ,1..,, 

W9 XJ5 / / Jc// ✓ ;::;;-,,..,, ('~,¥l4/~< IC: /J'/4 ,-, ') I/ I .7<15 . 
I 

-

-

Field Information • • 

Special Handling and/or Storage 

Possible Sample Hazards 

PART II: LABO RA TORY SECTION 

~e1vedby 7~ Po-uZ Ti tle ~ I;:.._~ ~'--I~ Date 5'- >7-4 1 
Analysis Required 

801-o·.,? •indicate whether sample is soil, sludge, water, etc. ~,. 
••use back of page for addit ional information relative to sample location. A -6000 -406 (051'30) 



CHAIN OF CUSTODY 

L. WALKER 

NA 

DELIVER 

NORTHWEST(PNL) 314 LABORATORY 

SAMPLE IDENTIFICA~ION 

B00X/fo 
1, 1L, P, WATER, FREE CYANIDE 

CHAIN OF POSSESSION 

~✓ I 0 
Received b~ yO~ Date/Time: 

S-1741 
Relinquished by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

801-028 



96~349? .. 2460 

CHAIN OF CUSTODY 

B. H. FORD 

L. WALKER I ;;5 

200-BP-l 

J5 

NA 
··:-· .. -.-.·· ... .... .:-.-•.:-·. .·.·. 

NA Offsi.te Property No .. / N A 

HAND DELIVER 

BATTELLE NORTHWEST(PNL) 314 LABORATORY 

SAMPLE IDENTIFICATION 

BOOX r13 
1, 1L, P, WATER, FREE CYANIDE 

CHAIN OF 

Date/Time: 
1)~ 

Received by:J~ v°~ Date/Time: 
s---1 -ff I 

Relinquished by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

B01a-029 



CHAIN OF CUSTODY 

200-BP- l 

NA 

NA Offsi te Pro~rty N~:: NA 

HAND DELIVER 

BATTELLE NORTHWEST(PNL) 314 LABORATORY 

SAMPLE IDEHTIFICA~IOH 

aoox HIP 
1, 1L, P, ~ATER, FREE CYANIDE 

CHAIN OF POSSESSION 

Received by:J~yO~ Date/Time: 
S°'-)741 

Relinquished by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

801-030 



9611349? .. ;~~62 

CHAIN OF CUSTODY 

509-376-6465 

L. WALKER 5. 'Jt, 'CJ 

200-BP-l 

NA 

NA . OffaitePropertyijoi \ NA 

HAND DELIVER 

BATTELLE NORTHWEST(PNL) 314 LABORATORY 

SAMPLE IDENTIFICATION 

BOO Xlft:::/ 
1, 1L, P, ~ATER, FREE CYANIDE 

CHAIN OF POSSESSION 

Received by/Ll 

Relinquished by: Received by: 

Relinquished by: Received by: 

801-031 

Date/Time: 
/7/Yf 

Date/Time: 
s--17-'( 

Date/Time: 

Date/Time: 

/LfuO 



q6 a 3ug:·, '?Ll{3 ,. . 11 L I ., f.. h) 

CHAIN OF CUSTODY 

509-376-6465 · 

200-BP-l 

N A 

N A 

HAND DELIVER 

BATTELLE NORTHWEST(PNL) 314 LABORATORY 

SAMPLE IDENTIFICATION 

BOOXJZ. 
1, 1L, P, WATER, FREE CYANIDE 

CHAIN OF POSSESSION 

Date/Time: ---, ~ 
Relinquished by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

80:1-032 



CHAIN OF CUSTODY 

L. WALKER 

2OO-BP-l 

NA 

NA N A 

HAND DELIVER 

BATTELLE NORTHWEST(PNL) 314 LABORATORY 

SAMPLE IDENTIFICATIOH 

,-
aoo.M, 

1, 1L, P, WATER, FREE CYANIDE 

Relinquished by: Received by: 

Relinquished by: Received by: 

Date/Time: 
/7 · 

Date/Time: 
)--11-1{ 

Date/Time: 

Date/Time: 

B01-033 

3(... 

l'fcrc 



( 

L_ 

SAMPLE RECEIPT FORM 

Delivered by: P. /-), Bl-1. kk 
Received by: ?W- p;J( 

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

/11D 

Customer Sample Number(s}:~OOXK~,-··xPCJ, ···xJ"~.- .. X'Lo, •·· · XK7, .. ,Xll,," ·X'Ki 
; ' ' 

ALO Sample Number(s) :9 l-4-7S"'1 Yis~ 4~)'1, l..\ ~ :;-7 Lt~S-i L-i'b>~ '+'8 ~o 
J 

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

2. Additional Shipping Fonns (list}: 

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

Present ;( Absent ___ _ 

G ~ _1Jc)f-. 
If Present, Condition :_.,.t--_o-u-c:),. __ .;;.....__. ----~----------

4. Sample Tag(s) IO 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 sample container as defined in Section 3.0 in 
PNL-AL0-051, etc.) A-1 / J ~ ~1 ~ • T ~ 3, )°C_ 

6. Condition of Sample Vials. 

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

8. Resolution of Problems or Discrepancies. 

RETURN COMPLETED FORM TO PROJECT MANAGER 

B01-034 



---

l'?, 113~9"' ']ll ' 1 
~ 0 I .. 'i .. t:. bb 

! @ Westinghouse ~ . I . ~ -., . ., I · : : • · • .. • • • . SAMPLE ANALYSIS REQUEST Hanford company 

PART I: FIELD SECTION -
Collector 

. 
Dat e Sampled Time hours 

Company Contact B l:I Eccd Telephone ( 509 l 376- 6465 

Sample Number and Type of Sample 
Type of Sample• Analysis Requested Number Containers 

300 Y..Ki/ 1 ' 1 L, P w Free Cyanide $¢1/ ,~s-;, 

Xt19 w Free Cyanide ' (J&Jc 300 1 , 1 L, P ., 
&o XJ<t '1 /L1 / V h'e~ r'7. ~ ~- •- I ',;I ..,P 

,, 
ll / v ;::;.,(1 ~ 

r 

S/.;/t l'f! doo XLo /, {Jva.,.,d .J' o9Jt> 

If IJ.!J XI( '7 I, IL,,/ tvl ;=;., .;I ~./- - ,;; 17 /f /fl~ 

.ioo ;<.1.1,, J IL / I,/ f;.t°-1' ~.,,,,,,vi,':/ J 
II /'{f:JJ 

.tJoo XK I J, It. ~ tJ --I-J"'~~ /JJa,,o~~ ,. 07}0 

-

. 

Field Information•• 

Special Handling and/or Storage 

Possible Sample Hazards 

PART II: LABO RA TORY SECTION -
Received by l(' ~ '- "PO't) I Title .U.-,~ ~~ ~c,~~J Date °J1✓1.) 11. 
Analysis Required 

•indicate whether sample is soil, sludge, water, etc. B.01-035 
••use back of page for additional information relative to ~ample location. A-6000-406 (0'5190) 

- -----



CHAIN OF CUSTODY 

509-376- 6465 

S"-10 -q ( 

NA 

NA 

HAND DELIVER 

BATTELLE NORTHWEST(PNL) 314 LABORATORY 

SAMPLE IDENTIFICATION 

BOO XP'I 
1, 1L, P, ~TER, FREE CYANIDE 

CHAIN OF POSSESSION 
X .,6-) V Y-. /P Re~ed by: /7#&,olr:·Ae.,,-Relinquished by: - - - - , Date/Time: / 

LcC>. Wa Iker ').,I A'.::Z-L._ ~I~✓ f/ 1J?J'O 

Rel inqu~»~?b~""',-- R7~P~ Date/Time:
7 Sin}ql 13 :?c) 

Relinquished by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

801.-036 



CHAIN OF CUSTODY 

509- 376-6465 

S-~o - q I 

P'J · 37 

NA 

NA Offa i te Pr~rty No/ > N A 

HAND DELIVER 

BATTELLE NORTHWEST(PNL) 314 LABORATORY 

SAMPLE IDENTIFICA~ION 

BOO X 1<.'-i 
1, 1L, P, \JATER, FREE CYANIDE 

CHAIN OF POSSESSION 

Relinquished b'A Date/Time: } 
~22'11 I s1 o 

Relinquished by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

801.-037 



CHAIN OF CUSTODY 

B.K. FOAD 509-376-6465 

,:::.:=:::::;•::-::: .-.-.· ·.· ... -- .. 

=: ~~lif L~.tf~ /=)) 200-BP-l 

·• Fiel~ {~g~k ~ :\:l /NH ( -N-Lf461 
Pa e No·> ••·•.··•·•· .. ··,········ 

NA 
.·.· . • . ;'.;;_::-:_.-:·-.,•.·=-· 

NA •. Offs i te . Propedy'lf~i,) / N A 

HAND DELIVER 

BATTELLE NORTHWEST(PNL) 314 LABORATORY 

SAMPLE IDENTIFICATION 

BOO X :ri 
1, 1L, P, WATER, FREE CYANIDE 

Date/Time: / 
~'21.'f/ 1s10 

Relinquished by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

B01-038 



CHAIN OF CUSTODY 
-.·,· .. •.······ ••· •· ········ :-:.-:.:-:-:-:-.-.·-··· · 

js9'iih{!~¥.t!Cit B.H. FORD 509-376-6465 

L. WM.KER 0 30 

200-BP-l 

N A 

N A 

HANO DELIVER 

BATTELLE NORTHWEST(PNL) 325 LABORATORY 

SAMPLE IDENTIFICATION 

BOO/. LO 
2, 1L, P, WATER, TOTAL CYANIDE 

CHAIN OF POSSESSION 

Relinquished by: 

Date/Time: 
5 21. c, I 1330 

Relinquished by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

B01-03!j 



CHAIN OF CUSTODY 

509-376-6465 

5 -2 ( - q I : f\~j / 3 / 5" 

200-BP-1 

lJl-{-C-N- '('{bl tY. Jtf' 

NA 
:,_ .. _. 

~1ff af\\~ii19 .1io.,;:r N A 

BATTELLE NORTHWEST(PNL) 314 LABORATORY 

SAMPLE IDENTIFICATION 

BOO x I' 7 
1, 1L, P, WATER, FREE CYAHlOE 

CRAIN OP' 

Rec~: Oate/~7/.~'I 91 / ~? ,7-t) 

Relinquished by: Received by: 
Oate/Ti~}2.. 2./q \ IS~ 

Relinquished by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

B01-040 



CHAIN OF CUSTODY 

200-BP-l 

ifield • i.~;book ~ } 
PaQe, No~--,. ·· ·· ·· · 

N/A 

HAND DELIVER 

Shi~ to.,i · \ : BATTELLE NORTHWEST(PNL) 314 LABORATORY 

SAMPLE IDEHTIFICA~IOH 

BOO XL" 
1, 1L, P, lolATER, FREE CYANIDE 

Relinquished~ Date/Time: 
JJ D 

Relinquished by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

801-041 



CHAIN OF CUSTODY 

509-376-6465 

-5". 2) 

WHC-N- '-lib I f'j- 3 if 

N A 

NA 

HAND DELIVER 

BATTELLE NORTHWEST(PNL) 325 LABORATORY 

SAMPLE IDENTIFICATION 

BOO X /( I 
2, 1L, P, WATER, TOTAL CYANIDE 

CHAIN OP' 

Relinquish Date/Ti : 
~ 1 c; 

Relinquished by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

B0:1-042 



.. 

SAMPLE RECEIPT FORM 

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

Delivered by: })\JS'r"! ~, .. )"'tC..~~ Date/Time: ~ I ":2.'"Ll~ \ \ 40 0 
Received by: ~ . ~c~~ \ \.lS 

Customer Sample Number(s):~C')( K':t,, t 'X.f>C\ ,zs.~~J"' L~/x \:;.."=t) XL'1 )x ~' 
ALO Sample Number(s):C\~ - 4<o S ':1 ~ °\ \ - 4~Ga 

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

2. Additional Shipping Forms (11st): 
~'A~ 

3. Custody Se/ Shipping and/or Sample Containers and their Conditions. 

Present _____ Absent ____ _ 

If Present, Condition: _ _.l ..... N-=--~__._.'""'C...=-~....:,_-___________ _ 

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

5. 

6. 

7. 

Notes: \'--l /~ 

Condition of Shipping Container (Verify that ice still exists such that 
samples are at refrigerated temperature). 

D~ 
Condition of Sample Vials. 

OK 
Verification of Agreement or Nonagreement of Information on Receiving 
Documents. 

0 \::.... 
8. Resolution of Problems or Discrepancies. 

C)~ 

RETURN COHPLETED FORH TO PROJECT HAHAGER 

80:1-043 



@ Westinghouse 
Hanford Company SAMPLE ANALYSIS REQUEST 

PART I: FIELD SECTION 

' J... /J /,,/4,,11~ ✓ -
~ :t:~ --1:jfj'f hours Collector Date Sampled Time 

Company Contact B. H. Ford Telephone { 509 l 376-6465 

Sample Number and Type of Sample 
Type of Sample* Analysis Requested 

Number Containers **If-
BOOXK</ 2, ll, p ~J Total Cyanide ~~~/~/ /12-,;;, 
BOO'/.. /J7 2, ll, p w Total Cyanide lf / ,, 

tfoo}(..Jl c:2, IL V Tof&1./ ().,,",.,, ",; ~ .,, /o' 
doaxl o ~ IL~ V 7.:°"-fa I c'.?van,;,R 5/&/1) / !Jt:!CO 

6oo ";{K. 7 c1. 1!.iJ V 
I" la I c'v&1..IA ,.:,. " 1// / /}Jt/ 

&:o X J.L" cJ /(/) J-v" ~./-a. / t?../&Jf H,"_; J ~,,;;X~itfJ! / IJ So 

1100 'X I< J J, It., /J ✓ '7'-h.l (!q/ I( /" 93e, 
Cl 

-

,. 

Field Information** 

Special Handling and/or Storage 

Possible Sample Hazards 

PART II: LABORATORY SECTION -
Received~ • ~\J ~ -~ -~ Title'::,{". R\=S SC.\ E\..l.\'\.~T Date -::::,('~:J....I'\~ 
Analysis Re~r;d t'CS ~ ~ c_ ¥ ~ \-..) ~ ~J ~ 

• 301-044 lndacate whether sample 1s soil, sludge, water, etc. t 
••use back of page for additional information rf>lative to ~;imnlP lnr .·11 in n 

• !" • ,... ... • ,.. ~ . ....... .r •• 



CHAIN OF CUSTODY 
.•.:-:-:-: -:-;-::::;:;:;,:,:-:•· ····· 

\f~r ~ffl~~rr=ut e . H. FORD 509-376-6465 
:-:-:.;.:-:-:-:-:;.-:::::.;.:::.: ..... -.·-·-·-•-•:.•.·-· .. •.···•···· · 

'i~l, <;~tl.~ted by) L. WALKER ~- -:io - q I rl~ 1300 

W HC -N - 'f lf 6 ( 'fJ , 3 7 

NA 

NA 

HAND DELIVER 

BATTELLE NORTHWEST(PNL) 325 LABORATORY 

SAMPLE IDENTIFICATION 

BOO XPCf 
2, 1L, P, WATER, TOTAL CYANIDE 

CHAIH OF 

\ , -4-0u 
Rel inquished by: Received by: Date/Time: 

Rel inquished by: Received by: Date/Time: 



CHAIN OF CUSTODY 

B.H. FOAD 509-376-6465 

L. WALKER 

200-BP-l 

p9. 37 

NA 

NA 

HAND DELIVER 

BATTELLE NORTHWEST(PNL) 325 LABORATORY 

SAMPLE IDENTIFICATION 

BOO X 1-(.Y 
2, 1L, P, WATER, TOTAL CYANIDE 

CHAIN OF 

Relinquish~ ::1/ Date/Time: 
i;; /':l."2... ,~ \ 0 

Relinquished by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

B01-046 



fl6 ~ 349·;, ?L\"18 ., , . !I • I .. "- ,/ 

CHAIN OF CUSTODY 

200-BP-1 

W/.fC-!V-'/C/61( P1 - 37 

NA 

NA 
:: ;.;.;>:::;..: .. ,,: .. :;.;::,:::-:::;.;:;::::.:::::::,:: • . .. :.; 

~~h# 9( ~~f:j;.i,~() HAND DELIVER 

SAMPLE IDEHTIFICATIOH 

aoox:rs 
2, 1L, P, WATER, TOTAL CYANIDE 

CHAIN OP POSSESSION 

Relinquished by: ...;,(. 
L, D, 

Date/Time: 
o?JO 

\ '-\-0 0 

Relinquished by: R~eived by: Date/Time: 

Relinquished by: Received by: Date/Time: 

801-047 



,,.,, r :13u97, ')LI ·,9 
"-j"" 1 ··1 I t IJ 1 U, ec,.. 

CHAIN OF CUSTODY 

.. · ·•-• : :::-·••:-:;:;::::-:-:,;-;:-.;::.;:: ··· •·· ·•. . 

J¥ePf'9#.iJ§J~:~:t L. WALKER 

.·.·.-•• - :-:-.❖-::;::.;:;:;,:::-:-;:::;:;.;:;·_.; ··-· .• 

:\~;.;ff ~i fff{\/\:J:::{}:(: N / A 

.. . - ·: -:_,;:;.;.:-:-:·-

+~bt~:ta\ BATTELLE NORTHWEST(PNL) 314 LABORATORY 

SAMPLE IDENTIFICA~IOH 

BOO X LO 
1, 1L, P, WATER, FREE CYANIDE 

CRAIN OF POSSESSION 

Relinquished by: 
L l) Wa ffe f 

by~ 

Rel inquii' 

Relinquished by: lieceived by: 

Rel inquished by: Received by: 

B01-04b 

Date/Time: 
~(:l .. :1--

Date/Time: 

Date/T ime: 



. . , " 

CHAIN OF CUSTODY 

::::~hf~ :'i~,,- ::: j:::::::::::f BATTELLE NORTHWEST(PNL) 325 LABORATORY 

SAMPLE IDENTIFICA~ION 

BOO X k '7 
2, 1L, P, ~ATER, TOTAL CYANIDE 

CHAIN OF POSSESSION 

Date/Time: 

15 ":J_;l_' 9. \4-0U 
Relinquished by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 
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CHAIN OF CUSTODY 

B.H . FOR0 
·····.•.--:•·.: •.· .. •. 

Te lephone :( ~:(.'[· ... ·=}\)f 509-376-646 5 

L. I.IALKER 5- 21-9 ( 

200-BP-l 

f9 · 3 /I 

NA 

NA NA 

HANO DELIVER 

BATTELLE NORTHWEST(PNL) 325 LABORATORY 

SAMPLE IDENTIFICAXIOH 

BOO 'Jl fa 
2, 1L, P, I.IATER, TOTAL CYANIDE 

CHAIN OF 

Relinquish 
'I 

Relinqu ished by: 

Relinquished by: Received by: 

B01-050 

Date/Time: ~ 'r/ 
,' ;l 7,N'-

Date/Time: cs J-1_,._fq \ \'+Do 
Date/Time: 

Date/Time: 



' • J 

CHAIN OF CUSTODY 
,',•,·-·-·,· ·-·-·:··-·:::·· 

:::G~t¢:#ri.~!l(:t. : : B.H. FORD 
:-:-. .;.:-:.:-:-:-:-:-. .·.·.·.·.··-···- '. . 

l~~l,i£ifa'~ted . b'li L. YALKER 
::::::::::::::::::-·:❖•• ::•··:·· • - ... •:·;;.· -.-.-. 

/~;~ (if~¥,tiona:.:/}( 200-BP-l 
I 

BATTELLE NORTHWEST(PNL) 314 LABORATORY 

SAMPLE IDENTIFICA~IOH 

BOOX t<-1 
1, 1L, P, YATER, FREE CYANIDE 

CHAIN OF 

fi.,,r Date/Time: 
'5'l~ 

Date/Time: 
5 2.2.IS \ \4-0 

Relinquished by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

801.-051 



.. ,. ' ~ 

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

802-002 
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WM w• -- ---------~- ··--® Science Applications International Corporation 

Mr. Mark A. Buckmaster 
Westinghouse Hanford Company 
P.O. Box 1970, MSIN H4-55 
Richland, WA 99352 

An Employee-Owned Company 0767-PKB.92 
July 13, 1992 

Subject: Deliverable for 200-BP-1 Data Validation, Task Order S-92-19, WHC Contract 
No. MLW-SVV-073750 

Dear Mr. Buckmaster: 

Enclosed is the subject deliverable required by the referenced SAIC Task Order and WHC 
contract. Included in this deliverable, please find a copy of the Data Validation Report for Data 
Packages BOOXF5-PNL-027, BOOXL9-PNL-028, BOOXT4-PNL-029, BOOXW2-PNL-030, 
B01184-PNL-031 and B01199-PNL-032. This deliverable was prepared by Golder Associates 
with support from Ken Ridgway of SAIC under the direction of Mr. Kent Angelos. 

Should you have any questions, please do not hesitate to contact the following : Mr. Kent 
Angelos of Golder Associates at (206) 883-0777, :Mr. Mike Hoxie or myself at (509) 943-3133. 

Sincerely yours , 

SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 

~ 
P. K. Brockman 
Program Manager 

PKB/kdc 

w/att. w/o att. 
B. Bechtold, WHC R. Henckel, WHC 
LB/Task S-92-19 Deliv File D. Martin, Albq 

D. Wilson, WHC 

w/enc. including original data package 
D. Leech, WHC 

1845 Terminal Drive, Suite 202. Richland, Washington 99352 • (509) 943-3133 
OthM SAIC Offices: ~ - Bos/on. Colorado Spnngs. DaytOn. Hun- . L.a.s V9g&S. I.OS Angala. Met.-. Oak Ridge, Orlanao, Palo Alto. SH ltla. Tucson 
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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 associated with this group by SDG are: 

Data Package ID 

BOOXFS-PNL-027 

BOO XL 9-PNL-028 

B00XT4-PNL-029 

BOOX\V2-PNL-030 

B01184-P~L-031 

B01199-PNL-032 

HEYS Sample Numbers 

BOOXFS, BOOXF2, BOOXF8, BOOXG4 
BOOXG7, BOOXG1, BOOXH0, BOOXH2, BOOXH6 
BOOXH9, BOOXJ2, BOOXJS, BOOXK4, BOOXP9 
BOOXJ8, BOOXLO, BOOXK7, BOOXL6, BOOXKl 

BOOXL9, BOOXQ8, BOOXM2, BOOXM8 
BOOXN1, BOOXN4, BOOXN7, BOOXP3, BOOXL3 
BOOXP6, BOOXW8, B00XQ2, BOOXQS 

B00XT4, B00XY6, BOOXS6, BOOXS3 
BOOXS0, BOOXR1, BOOXR7, BOOXT7, BOOXR4 

BOOXW2, BOOXZ8, BOOXV9, BOOXV6 
BOOXX1, B00XX4, B00XX7, BOOXZS, BOOXP0 
BOOXV0, B00XZ2, B00XT1, BOOXY9 

B01184, B01178, B01157, B01187 
B01190 , -

B01199, B011]8, B011D0, B011K1 
B011 D3, B011 D6, B011 C7 

Matrix 

Water 

Water 

Water 

Water 

Water 

Water 

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

2. DA TA QUALITY OBJECTIVES 

The data package was complete for all requested analyses and met the data quality 
objectives of the work pl~n. Data quality objectives for the project specified the use of 
method PNL-AL<?-270iJanide analysis by distillation/colorimetry, for all samples. 

Sample quantitation limits were met with the exception of minor differences due to sample 
preparation and dilution factors . 

Samples B00XL0 and BOOXR4 were identified as trip blanks and analyzed for total cyanide. 
Cyanide was not detected in either sample. 
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Samples BOOXL3 and BOOXR7 were identified as equip
1

ment blanks. Cyanide was not 
detected in either of the samples. 

Samples BOOXP9, BOOXQ8, BOOXW8 and BOOXY6 were identified as duplicate samples. With 
the exception of sample BOOXW8, cyanide was not detected in any of the samples and their 
corresponding primary samples. Analysis results for sample B00.XWS and it's 
corresponding primary sample, BOOXP6, were 7.7 and 8.7 µg/L respectively, with a relative 
percent difference (RPO) of 12. This RPO value is above the work plan data quality 
objectives of 10%. 

In SDG BOOXW2, sample BOOXP0 is identified as Spike 1, a spiked duplicate of sample 
BOOXZ5 and sample BOOXV0 is identified as Spike 2, a spiked duplicate of BOOXZ2. Sample 
results were BOOXZ5 - 39.8 µg!L, BOOXP0 - 39.7 µg/L, BOOXZ2 - 11.8 U µg!L, and BOOXV0 -
11 .8 U µg/L. The spike sample documentation indicates that 1 ml of a 27 mg/L cyanide 
solution was added to two 1 liter sample bottles and supplied to the sampling team. Thus, 
when the sample was added to the sample bottles the resulting added concentration would 
be 27 µg/L . No sampling documentation was submitted with the data packages and it is 
not clear how the sampling team was able to submit six 1 liter sample bottles for field 
spikes when the spiking documentation shows only two 1 liter sample bottles were 
prepared with the spike. 

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

3. QUALIFIED DA TA 

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

3.1 Major Deficiencies 

There were no major deficiencies requiring the rejection of any data. 

3.2 Minor Deficiencies 

The following sample qualifications were required as a result of the validation. Appendices 
B through F provide supporting documentation and a summary of the samples affected. 

Holding Times 

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

• SOG BOOXT4: BOOXT4, BOOXY6, BOOXS6, BOOXS3, BOOXSO, BOOXRl, BOOXT7, BOOXR4 

• SDG B01199: B011O0, B011O3, B011O6, B011C7 
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All associated sample results for the above analytes have been qualified as estimated G for 
detects, UJ for non-detects) . 

Continuing Calibrations 

The analysts did not analyze a continuing calibration verification standard during any of 
the analytical runs for all samples, as required in the analytical method. Sample results 
have been qualified as estimated O for detects, UJ for non-detects). 

Recovery of Distilled Mid-range Standard 

The laboratory did not distill and analyze a mid-range standard as required by the 
analytical method for any of the analytical runs involving these samples. All associated 
sample results have been qualified as estimated O for detects, UJ for non-detects). 

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. 

The appendices provide supporting documentation and a tabular summary of the qualified 
data . The original, as-received data packages are being transmitted with their associated 
validation documentation under separate cover. 

5. REFERENCES 

WHC, 1991, \A/esti nghouse Hanford Company, Validalion of 200-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 10- Jul-92 PAGE 1 of 2 

LABORATORY: BATTELLE-PACIFIC NORTHWEST LABORATORIES 

SAMPLE 
DELIVERY SAMPLE SAMPLE SAMPLE TOTAL FREE COMPLEX SAMPLE 
GROUP NUMBER LOCATION/PURPOSE DATE CYANIDE a CYANIDE a CYANIDE a UNITS 
BO0XF5 BO0XF5 6-54-57 5/13/91 11.8 UJ µg/L 

B00XF2 6-55- 57 5/13/91 128.7 J 37.9 90.8 JJQ/L 
BO0XF8 6-55-55 5/13/91 5.9 UJ JJQ/L 
BO0XG4 6-48- 50 5/14/91 5.9 UJ JJQ/L 
BO0XG7 6-47- 50 5/14/91 11 .8 UJ µg/L 
BO0XG1 6- 53-55A 5/14/91 11.8 UJ µg/L 
B00XH0 6-52-57 5/15/91 11 .8 UJ µg/L 
B00XH2 6- 52-54 5/15/91 52.1 J 21 .4 30.7 µg/L 
B00XH6 6-47-60 5/15/91 11 .8 UJ µg/L 
B00XH9 6-49- 55A 5/16/91 26.2 J 2 u 24.2 J µg/L 
B00XJ2 6- 50- 53A 5/1 6/91 876.3 J 110 766 µg/L 
B00XJ5 6- 47- 57A 5/16/91 26.4 J 23.4 J 3 J µg/L 
B00XK4 6-4 9-55B 5/20/91 11.8 UJ µg/L 
B00XP9 6-49- 558 , DUPL 1 5/20/91 11.8 UJ µg/L 
B00XJ 8 6- 50- 53B 5/20/91 11 .8 UJ µg/L 
B00XLO Trip Blank 5/21/91 11 .8 UJ µg/L 
B00XK7 6-53- 55C 5/21/9 1 = 11 .8 UJ µg/L 
B00XL6 6-53- 55C 5/21/91 11 .8 UJ µg/L 
B00XK1 6- 49- 578 5/21/91 5.9 UJ µg/L 

BO0XL9 B00XL9 2-34-1 5/22/91 5.9 UJ µg/L 
B00XO8 2-34- 1, DUPL 2 5/22/91 5.9 UJ µg/L 
B00XM2 2-34-2 5/22/91 5.9 UJ µg/L 
B00XM8 2-34-5 5/22/91 11 .8 UJ µg/L 
B00XN1 2- 32-2 5/23/91 11 .8 UJ µg/L 
B00XN4 2- 33-30 5/23/91 11 .8 UJ µg/L 
B00XN7 2-33- 28 5/23/91 11.8 UJ µg/L 
B00XP3 2-33- 29 5/23/91 5.9 UJ µg/L 
B00XL3 Equip. Blank 5/24/91 5.9 UJ µg/L 
B00XP6 2- 33- 34 5/28/91 8.7 J µg/L 
B00XW8 2-33- 34 , DUPL 3 5/28/91 7.7 J µg/L 
B00XO2 2- 33- 35 5/28/91 11 .8 UJ µg/L 
B00XO5 2- 33- 26 5/28/91 11.8 UJ µg/L 

BO0XT4 B00XT4 2-33- 39 5/30/91 5.9 UJ JJQ/L 
B00XY6 2-33-39, DUPL 4 5/30/91 5.9 UJ µg/L 
B00XS6 2- 33-32 5/29/91 5.9 UJ µg/L 
B00XS3 2- 33- 31 5/29/91 5.9 UJ µg/L 
B00XS0 2-33- 14 5/29/91 5.9 UJ µg/L 
B00XR 1 2-33-33 5/29/91 5.9 UJ µg/L 
B00XR7 Equip. Blank 5/31/91 5.9 UJ µg/L 
B00XT7 2-33-40 5/30/91 5.9 UJ µg/L 
B00XR4 Trip Blank 5/30/91 5.9 UJ µg/L 

B00XW2 B00XW2 2-33-1 7/8/91 10.4 J µg/L 
B00XZ8 2-33-5 7/8/91 14.7 J µg/L 

B00XF5.WK 1 



CYANIDE ANALYSIS RESULTS 10-Jul-92 PAGE 2of 2 

LABORATORY: BATTELLE-PACIFIC NORTHWEST LABORATORIES 

SAMPLE 
DELIVERY SAMPLE SAMPLE SAMPLE TOTAL FREE COMPLEX SAMPLE 
GROUP NUMBER LOCATION/PURPOSE DATE CYANIDE a CYANIDE a CYANIDE Q UNITS 
BOOXW2 B00XV9 2-33-15 7/9/91 5.9 UJ pg/L 

B00XV6 2-33-18 7/9/91 5.9 UJ pg/L 
B0OXX1 2-33- 3 7/10/91 16.3 J 1.6 15 pg/L 
B0OXX4 2- 33-4 7/10/91 34.0 J 8.4 26 pg/L 
B00XX7 2-33-7 7/10/91 38.8 J 3.7 35 pg/L 
B00XZ5 2-33- 12 7/10/91 39.8 J pg/L 
B00XP0 2-33- 12, SPIKE 1 7/11/91 39.7 J 11 .1 29 pg/L 
B00XV0 2-33- 13, SPIKE 2 7/11/91 11 .8 UJ pg/L 
B00XZ2 2-33-13 7/11/91 11 .8 UJ µg/L 
800XT1 2-33- 38 7/12/91 11.8 UJ µg/L 
800XY9 2-33- 24 7/12/91 5.9 UJ µg/L 

8 01 184 8011 84 6-49- 55A 817/91 27.5 J 2 UJ 26 J µg/L 
8011 78 6-52- 54 817/91 64.7 J 3 J 62 J µg/L 
801157 6-55-57 8/5/91 133.6 J 6 J 128 J µg/L 
801187 6-50- 53A 8/8/91 716.6 J 83 J 634 J µg/L 
801190 6-49- 57A 8/8/91 .._ 28.6 J 7 J 22 J µg/L 

B01199 8011 99 6- 53- 55C 8/28/91 10.7 J µg/L 
8011J8 2-33-5 8/27/91 16.9 J µg/L 
8011 D0 2- 33- 30 8/21/91 11 .8 UJ µg/L 
8011K1 2- 33- 7 8/27/91 40.3 J 7.3 J 33 J µg/L 
8011 D3 2- 33-28 8/21/91 11 .8 UJ µg/L 
801106 2- 33- 29 8/21 /91 11 .8 UJ µg/L 
8011 C7 2- 32-2 8/21 /91 11 .8 UJ µg/L 

800XF5.WK1 
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APPENDIX B 

DAT A VALIDATION DOCUMENTATION 

SDG: BOOXFS 

SAMPLES: BOOXFS, BOOXF2, BOOXFS, BOOXG4, 
BOOXG7, BOOXG1, BOOXH0, BOOXH2, BOOXH6, BOOXH9 

BOOXJ2, B00XJS, BOOXK4, BOOXP9, BOOXJB 
B00XL0, B00XK7, B00XL6, B00XK1 

ATTACHMENT 1 - GLOSSARY OF DATA REPORTING QUALIFIERS 
ATTACH MENT 2 - SU MMARY OF DATA QUALIFICATIONS 
ATTACHMENT 3 - AS QUALIFIED LABORATORY DATA 
ATTACHME NT 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 compou nd at an estimated value. 

N - Indicates presumptive evidence of a compound. 



ATTACHMENT 2 

SUMMARY OF DATA QUALIFICATIONS 
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DATA QUALIFJCATION SUMMARY - FORM B-7 

\. 

SDG : Bco,q:=-S REVIEWER: -pd DATE: {e/z.~/fz.. PAGE_l_OF _f_ 

COMME?\"TS: 

COMPOUND QUALIFIER SAMPLES REASON 
AFFECTED 

c~4-tt.,c1<., T/1;1-r, Alf ,Jo . .I ~f c..t1 ~ . _\._ 
, 

I ffer1~ ;1J ck.A Jo~~ 
rr 

- c~-rrGe.. ~OO>t7°S- Ho /J hf.k 7 /m c. 

I 

- I 
I 

I 
I 

I I I = 

I I I 
I 

I I 

I 
I 
I 
I 
I 

I 
I I 

I 

B-7 
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ATTACHMENT 3 

AS QUALIFIED DATA SUMMARY 



---~ 
TA~~E _ f (ALCYAN!IDE_ANALYSIS DATA FOR TASK 7_0ATA_PACK .... #6. ~--===== ----- !--------E · 
WATEASM1PLES _ ____ _ _ ____ - - · 

. . - - . . -·· ------- . - -- . ----- --- .. ·- .. . ------- ·---- - __ Q~ ~~(!!~ _ _Q!-=..!Q'{_ 
_ _ _ .... __ _ G1 _Sampl~ -- Q~ -~~rnpl~ ___ Q~ ~I~!~~ Q~ Samele~ _ G~ _::_ !CV _ - ~~!ka samQ!!!__ ~!~gs.,. ___ _ 

~~~pl~ ID# PNL ~99~ __ {l!9!h} g 9':!P.~ {l1g/L) C 0
/~ (1!9/U _ <; :>P!k~ _ {11g/h) _ {~g!~L recoveri'._(~} !~cove~J~ 0 fo.Q!~Qle_~ 

_ ·-·-· _ ---- . .. . ---·· __ ·- -- -- -- ---- .. _ ·· - · - --- ,---- ----- 1,2,3, 4,_5 

-- BCX)XF5 91 -4687 11.e~ uP1.a· ~ u:fN1A·- --- ---s~g u --- - -·1-14 :i ---1-o.11 104 .8 101.5 - _ .(AL!] _ _ _ 

BOOXF~ ~ 1-4~ij~ ~--~- f~~ ~? 'J ·--=~=~~-.:_- .. --~:-~ __ :_ -·=.:-==-~-~- -- -=--=~=~-=-~- --=-=~ ,-------If-----

--- - -

- · J:~ 
::.,;-...., - -· . - . -- -

B(X)Xf8 
OCDXGt 

5 .9 U 166 .9 11 .09 
- - ·-- · - -- - - ------ -- - ----- ---------99 .7 

--·--- - - - -------·- •- --- t-----t-----

1 1 8 = 
- ~ 

- ,_J::J 
t--•-.!, 

. 
i.... -89 .4 ""'-" - -..... --0:::, 

106.9 -
- · -

92.0 -
>---· 

·--&X)x~~- 9-.-~4192 ,ir~ uaa H u:f°NIA- 5 .9 u 156 .9 - -8 .65 94 .9 
·· - -· · · ··· -- - · ·- - - -- - - --· · ----- - - ---- - - - - -- -- · - - - - - ___J,j,__ __ - ------ - - ---- ----11-----

BCOXH9 9 1 · 4 7 9 3 2 6 . 2 J ~ ------- ----- --· ---- •- --- -----t-----

100.7 -BCX)XK4 9-,---48 5 4. 11~ 8 ~ u 'J//, 8 ~ uWN1 A- - - - 5-_-9' -u·t-----1-6_3 __ 8 - 9- _4_7_ ----9-8 .-5 

-- ~X-~ _ ~!-~~85~ //,/3-fr.!U'J .. ___ _ _ - --•- •t-----_-_-_-_-_-_ ----1------,t------~--~-=-~--,----, 

-----· -- -··----- ---- -- - -r--- ------·· ----- t - - - --t------t-----t--11--- -

- ~~~-- ~!:~!!~ //.8 ~ u?_i1.'9 H ~ __ N_!A ___ 5.9 u____ 104.7 95 .2 __ , ___ _ 

--~?<W. __ ~-! =-~ ~~ 7_ I/, B ~ u 1" ____ _________ __ ___ _ 
174 .2 8 .95 --

c- -----t--- ---+·- ··1--- -

,/. 

~~~~= ~..!-=-~~~~ 11.e .ur.t iA r ,,.'"6 ~ :&u-c.rJ'..,..~~-½fl---5-.9 ,_u __ _ 
-

155 9 .32 --- 87.0 99 .2 
BOOXL.6 91 - 4859 //, B ~-~.e- UT -------- --- - - - . ~ - -'--- - ---- -- -- ------- - 1-----1---------- - - 1-----

..... 

1117.2 9.3 -·-000iJ2·- ii··:4794 876 .3 t 883.5 '1~--- 0 .02 - - 5- .9- ~-u ---
•- --- -- -- ·--

144. 7 99 .0 N 

BOOXJ5 9 1 · 4 7 9 5 2 6 . 4 'j' 
-- --- --- - - --- - ------ ·- ---- - · - --- 1---- - - ---- • -

. 

92 .7 9.66 
·- ·- ·- -·· ··--- ·--- --- - ,--::----- .. .,,--- -1- -- - -----

B(X)XK1 91 -4860 5.9 U1 5 .9 U:J NIA 5 .9 U 112.3 102.8 
---- ----- - - - - - - - - --- --- -1-------- ----- 1-------- 1-------___ ,.n n. In t c ,. " - ,.. - • 

- - ---- - -- - - __ - - u.J - ----.._, __ -

----··- ---- - -- ~ 

-
Mean 

Std. Dev. 

'&-vl: ~? ,--~ -,.l.~!l- -- ---t-- 1---

ll J L.,/~ c.--
105.1 

14.7 
101.1 

t----t-----1 

7.9 , 



···--·-···- - 1 1 .. 1 ___ .I_ I._ _ _ ___ I - ~ i _ __ _ I _____ .!_ I I L __ 

2i:~~2.ai!t~~,~~ti~t:~~Ji~:;~1 r~!:~:!~1 :g 1 :'i~ride ;s J[:_ eac:• dril:•~:. "~Land recover[~ " m~ !~ ~~~~I~ 
1. 
2. 
1. 

4. Used 250 m~ <?f 5-~f!lpl~ p~~ ~i5-til~~ti<?n . for 5-ampl~5- GI! 9~ ~~q Q3 d~! ~ lo limit~~ ~~f!lpl~ ~!!~ ~LL~~~~ ~<?~~!~~~P!~:. ___ _ 
5. _ Q~PJ!~~~e.!_ecision under Iha CLP protocol must be within one CRDL w!ien ei!!1e, sample or duplicate are below SX CRDL. 

n 
0 
c.; 
I 

0 
0 
~h 

.. 

'• . .Ct 
0--., 

= 
'->,I 
....c::. 
'-...0 
~~ ' 
1' 
f""".....,j 
~ i.---'-...0 

j 



IA.I Ill 

"1•'· 1.0'" 

1soc;i(FZ 

!?~,X H l 
H~o x }·f1 

tlor, X:Y,Z 

6')())(.T ..s-

n 
C 
~ 
I --C r ... , 

SL 
P•IL 5 ·~~r,-t, 

.~ r•· !!~ _ A!") I':-:. _ 

</I - '/t.. g8 J7. 'l 
q1 - 1n <11 ).),•I 

. ,, _ '17'f 3 2 

C,J - LIT/'-1 /10. 

c;1 - qr1; ;n.~, 

I 

31 ~rs _f~~ Su,..,.f... fZPI) f'·l.- ,f. 
,1.J l _D·r~"~"tL ~,'!. __ 
(,H I L 

- · -- t - . 

] "1 .l '-j . 3 
0 

LI 

- ?. 3. 7) / . ;-.J +-o.17 

J'] - . 
l,.;~fu\ :Pl ,i;jJ _:rr, 3'] ::ii., :Pi r · - 'Q_ - 1 

5~ fl. I- r(i,~ D~1-t ,u~~ . .--;l.;ke 1 
~t i\:)~ .l ,, 'L~ 1 A. .1) 

!. ~,/1-.. JJ-t '- s ' ' . 
-· __ j ~: - -~'j L,_ _t'f.- - . • r • - - · . ·- . 

1,). -~ ,,, L I - ~ .. "1 sr, .t;-~ ~-~1 ~"f\,) 
- - - - I - - -

L/0, 7 
' I{ 'i I -J . '1 l'rI -ci ]7.'-j ,i . 'f /o;l. 'ii 5' <f g 

'-.!::J a·..., 

qJ. 7 19 
LN ] J.ql q,G, /'/.O~ /'1. 2- 1//.ol l'l.l f'iC. -l= 
\,,J:) 
~-~ 

t 
-r-...,;;. 
u, -__, 
c:) 



ATTACHMENT 4 

DATA VALIDATION SUPPORTING DOCUMENTATION 
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WET CHEMISTRY DATA VALIDATION CHECKI..IST- FORM A-7 

PROJECT: 

LABORATORY: 

1. DATA PACKAGE COMPLETENESS 

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. 

Da:2 Package Item 

Case Narrative 
Cover Page 
Trani: Reporu/Chain-of-Custody 
Sample Analysis Data Repon Forms 
Standards Data 
QC Surnnary 

Blan.ks Summary Report Forms 
Spike Sample Recovery Report Forms 
Duplicate Sample Analysis Repon Forms 
Laboratory Control Sample Report Forms 

Raw Da:a 

Present?: Yes No 

./ 
✓ 

7 

~ 
L ,,,, --✓ 
✓ 

NIA 

-:?"' 
Ion Chromatograph Chromatograms 
TOC and TOX Instrument Printouts 
Laboratory Bench Sheets 

L 
✓ ? vt<l 1.1/z..tt/G~ 

Additional Da:a 
Laboratory Sample Preparation Logs 
lnsu--.;ment Run Logs 
lnte:-nal Laboratory Chain-of-Custory 
Percent Solids Analysis Records 
Reduction Formulae 
Chemist Notebook Pages 

2. HOLDI?--:G TI?-.fES 

Were all samples analyzed within holding times? 

L 
L 
L :z 

L. 

Yes @ NIA 

Action : If any holding times were exceeded qualify all affected results as estimated (J for dete...'"tS and 
UJ fo~ nonde~ects). 

Ai-1 
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3. 11\TTIAL CALIBRATIONS 

Were al l instruments calibrated daily, each set-up time and 
were the proper number of standards used? -

An the correlation coefficients ~ 0.995? 

Was a balance check conducted prior to the TDS analysis? 

Was the titrant normality checked? 

G> 
6J 
Yes 

Yes 

No NIA 

No NIA 

No @ 
No <ii# 

ACTION: Qualify all data as unusable (R) if reponed from an analysis in which the above criteria 
were not met. 

4. l!\TI1AL At-.'D CONTINUING CALIBRATION VERIFICATION 

Have ICV and CCV been analyzed at the proper frequen~? Yes §) NIA 
I c. '\J - '\c.-;, CC - l\.o 

G Are ICY and CCV percent recoveries within control? ~ No NIA 
'1..~V-~ 

Are there calculation errors? Yes ~ NIA 

ACTION : Qualify al l affected data in accordance with the validation requirements . 

5. LABORATORY BLANKS 

Are target ana1)1CS present in the laboratory blanks'? Yes~ NIA 

ACTION : Qualify all associated sample results for any analyte <5 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 present in the field blanks? Yes ~ · NIA 

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

7. MA TRIX SPIKE SAMPLE ANALYSIS 

Are spike recoveries within the acceptance limits'? ~No NIA 

ACTION : If the sample concentration exceeds the 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 as estimated (J) . 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 vj~~/c;-z---
Are percent recoveries within the aa:epunc:, limits? . ~~@ No ~ 
Are there calculation errors? \. \ ~ @ No ~ 

M~~d ~'"~~ Ic..v c.--\';:,o s~v-c..JI,. er...~ 
ACTION: Qualify the affected results ~rdin& to the following requirements: .L.C,5. 

AQUEOUS LCS • Qualify as estim2ted (J), all sample results > IDL, for which the LCS ~R falls 
within the range S~ 79% or > 120% . Qualify as estimated (UI), all sample results < IDL, for which 
the LCS falls within the range of 50-79%. Qualify as 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 ~R is outside the 
establ ished 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 acce;nance limits? Yes No ~ 
ACTI O:\': Note the results of the performance audit samples in the validation narrative. 

10 . DUPLlCATE SAMPLE ANALYSIS 

Are RPD values within the acceptance limits? NIA 

Aerie:: : Q(;al ify the results for all associated samples of the same matrix as estimated (]) if the RPD 
falls o"!..side the acceptance limits. 

11. FIELD DCPLlCA TE SAMPLES 

Do RPD values exceed the acceptance limits? Yes G NIA 

ACTl O:S : ~ore the results of the field duplicate samples in the validation narrative. 

12 . FIELD SPLIT SAl\.fPLES 

Do RPD values exceed the acceptance limits? Yes No €J 
ACTIOS : Note the results of the field split samples in the validation narrative. 

A7-3 
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13. A~ALYTE QUA1'"TITATION AND DETECTION UMITS 

Have results been reported and calculated correctly? 

An instrument detection limits below the CRDL? 

Yes~ NIA 

0 No NIA 

Action: If analyte quantimion is in error, conw::t the laboratory for explanation. If errors or 
deficiencies can not be resolved with the labon10ry, qualify usocwed data as unusable {R). 

14. OVERALL ASSESSMENT AND SUMMARY 

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

Were project specific data quality objectives met for 
this analysis? 

Yes 6J NIA 

~ No NIA 

ACTJO~: Summarize all the dau qualifications and complete the data validation narrative as 
sp~i;ied in Section 10.0 of the dau validation requirements. 

-. 
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CO MME~ "TS (attach additional sheets as necessary):~~;.!::..IJ~~F--~....,.=-~--
d >- .- ~ . ·, J_ ~:.e..- ci5 

~ ~ J'tf 'NL-Al.0-Z.?0-

1.,../,~4; gl!e,, &d:. ,.,M1..~ a .,J:,f:=c1~ 
~ /~~ Ct) M/Uh· ~7Sfd5'. Lµj)l) n ~~ deJ.e;,,~. 

Led,~~ JJ;: doe-5 r1ezf 1~H!de _c/?J ~ 
a)~ ~ t.d tis y' ~{?H-eAl C 

lwh e,-r J..,'a' -£ I 4.is~eA re.§ u.J \- ~ fr e o X :;r: '2.. d lA c, k puewJ
.,,. ~ ~ 0 ~ 1 o~ ~~>< spt+<:c.- b~ 46w±s )4-e.. c..B,._+,,o\ \111,1Jh1 

how~, ~~~\e- ~4-r~ ,-5 > 4'1-- ~1
1 6:e.. a.~ 

%uc.,,~e.... ::i ~\"-¾ r~e.Al. 

s~, k 6oox. K4 O:z<-4 ,5oox PS 6:-r:~ .Pi" le\ ciLA:f)h!t,+Q. 

l~~ek1= &a .,i;/- ~~ -:Z:7:>L- ~C 
s ye.., /24-f1'& ~ -It, • 
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SDG : A,oox-FS REVIEWER : 

COMMENTS: 

FIELD ANALYSIS 
SAMl'LE ID TYPE 

/3oox. FS- CAJ 
/.Joox ,::-z.. CAl 
,4oox F='B CAJ 
.&o.x~ 1- cAI 
&Jo)(~ 7 Cl\[ 

tp ... ,doox rJ, CN 
&ox. HfJ {!,,J 

,SooXtlZ.. f".tJ 
k';ox H "1 CAI 
&ox II 9 eAJ 
&01.TZ- t!.Al 

IAooX:TS cAI 
A(){)X >< 4- ~µ 
&nx/J'7 c,Ai 
,&;ox T8 tt_Af 

&ox Lo cAl 

IIOLDING TIME SUMMARY - FORM 11-1 

v,k>b~ DATE: lo/ 2 3-/c;z.. 

PREP. 
DATE DATE DATE IIOLDING 
SAMPLED PREPARED ANALYZED TIME, DAYS 

.5/1 s/c;1 5°J 11/f1 ~ /zo/71 4-
5' I 3/ft ~111/11 S-/zo)<; I 4 
S/13hr Sjzo/t, 5/z1lf1 7 

~ 1.tf/91 .Y/zo/21 s-/zt /c;, -1, 

S/Jf/9! £ z1/f1 .:,/z1 /f1 7 
s/1+/<;1 s-/:z,/91 :;-/z1/'f1 7 

s/1s-/11 5ftl /<;1 s, z.+/?1 ~ 

s/1sl'i1 s/~1/11 S°J 2.rf/;1 (p 

s-/1s/?1 s/2,/f/ s-/z.P/91 7 
S/1~/91 s;u/,1 ~~--/21 G, 

511~/91 5j zz../f/ ~ Jo/91 (.p 

5/1~/e;, 5/z~/'f/ ,s-/,v/t;/ &, 

ti/zo/91 .5J zs/ft -5';~1/fl 3 
~zoh1 S/z. -z,/11 SJ~~/fl .3 

slzol?t S'J2~/11 s-)1.-t /<; ( 3 

S/z.1/11 ~25/'i1 s/z-4/'il z 

ANALYSIS 
HOLDING 
TIME, DAYS 

7 

7 
! ., 
7 

7 
f 
9 
9 
8 

14-
14 

+-
t-

4-

3 

, · 

PAGE / OF 2.. 

QUALIFIER 

1\/471(,e.. 

,..[I 

'•J':?. 
a--. 
t.>J 
~ 
'-.....0 
-=-- ! 

..... 



IIOI lllNG TIME SIJMMAnY - rom.1 IJ -1 

-•-·- -- - - ..... - - -- .. . . --- . -- - -- - --, . .. . . -- . - - -- ------- .. .. -- ··· . ···- - - . -

SDG:pOOXF fll:Vll:Wl :fl: 7). a~ OAT!:: t,/23Jq2- rAGE '2. or-~ 
COMMFNTS: 

Pnrr. ANALYSIS 
rlFU) ANALYSIS DATE nATE DATE IIOLDING IIOLOING 
SAMl'LE ID TYl'E S/\Ml'U:D l'nFP/\nFD /\N/\I_Y7,ED TIME, DAYS TIME, DAYS QUALIFIER 

/J.D OJ( K '? e,,J s/z1/;1 S/z8/21 s-/z.f /7/ 7 'i NoA.1~ 
1!,oox L~ CAI $'/z.1 /91 s/zs/"11 !i/2~ 'ii 7 8 

J,oox x 1 (JA.I s/z1/,1 5/30/91 ~/~u,/~~ ~ lftl_ 9 9 
h<c...eAI S-/!3fil .s/z4/"}t_ 

...... ,- .. ,,'1,,. 

/Joox,=:z l\ljA N'/A /3 
/.,oox !11 5/is/t;r I II 

'1:1 
I - l.,ooxH 9 5/l(g/__f I I 10 

i,oox T2. S'/lt,Lfl ... ✓ I J() " V 
' •' 

,$~xi-s ~ S/1~/ft ¥ 7 /11 /91 J,, S7 4('J 
i)~~ 

~/-z..,/tfv .... 



CALtnRATION DATA SUMMARY - FORM 0 -2 

- -

SOG:~KFS REVIEWl:n : 7>!(,K_ DATE: ~/z_.4/~z_ PAGE I OF l 
COMMENTS: Lev{,(µ-(~ did. JU, t c~\.,'--i "e- e,c.,v (4.':, r~ u.l r-e.11 ½; ~~ -
CALIO. TYPE: INITIAL ~TINUING--.____ INSTRUMENT: b-),4 .s+? 2,(p 

CALIO'-QM:E, _ .,.~OM POUND ~~JJ~ RF RSD/%D/%R SAMPLES AFFECTED QUALIFIER 

c:/ ..,':::'J~Ulf,~-ii . - .(1 /4 M1-U-<- ;J'd){e,.. All :r -
._.----,""""-If 

I 

A If 

-

' 



nLANK AND SAMPLE DATA SUMMARY - FORM 0-3 

SOG: '3a,.)(P~ REVIEWER: 7>/,f_ DATE: IP./24/fz_ PAGE_LOF_/_ 

COMMENTS: -r;;;,q~ tht/4k ((Jc,.., s /($,f d~t.-d j1'.... ~ bl~~-. 
SAMPLE ID COMl'OUNO RESULT a RT UNITS 5X IOX SAMPLES QUALIFIER 

RESULT RESULT AFFECTED 

,,. 



ACCUnACY DATA SUMMARY - FORM 0 -4 

SDG: 600)( FS REVIEWER: 1>r,R- DATE: &ftf-)"iz.- PAGE_l_OF I 
COMMENTS: ,4-1/ /lfdYl-Y S/Jr~e p~ reect.J-e-rr ~,5, A.)e,ye, A)~ ~J 

I , 
SAMPLE(S) QUALIFIER 

SAMPLE ID COMPOUND % RECOVERY AFFECTED REQUIRED 

... 

• 

l,~Jk. 

-

"'-r: 
O', 

LN 
-i:: 

""° -....- .! 



PRECISION DATA SUMMARY - FORM 0-5 

. 

SDG: &ox F s-1 REVIEWER -OKK. DATE: 6 /-i-4 /yl- PAGE_l_OF __ / 

COMMENTS: 11 ti ,le /J;Je, ~(!,£«_/ 7) 1-P/1€#'~~ tt)e..-re tv/fivµ_ ~ l,~l-s. 
COMPOUND SAMPLE ID: SAMPLE ID: RPO SAMPLES AFFECTED QUALIFIER 

.. ' 

.... 

. 
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CYANIDE ANALYSIS RESULTS 

Cyanide analysis was performed in room 419 of building 325 in the Hanford 

Site 300 area. The results are summarized by distillation/colorimetric 

analysis set (Procedure PNL-AL0-270). 
Sample results for sample and duplicate were below the instrument 

detection limit (IDL) of 5.9 µg/L, except for seven samples. Free cyanide 

analysis was done for 5 samples that had a total cyanide concentrations of 

greater than 20 µg/L. 

The 12 day hold time specified for total cyanide analysis under the CLP 
protocol was met for all samples in this work package. 

Average spiked sample cyanide recovery was 100.7% with a standard 

deviation of 7.34%. We chose to calculate the spike recovery 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 initial calipration verification sample [ICV-6, 

ICF Technology Inc., consensus value 9.4 mg/L] was 101.1% with a standard 

deviation of 7.9%. Recovery value for ICV-6 is based on the spiking of 1 ml 

of stock standard ICV-6 to 500 ml of deionized water and recovery back 

calculated to the original ICV-6 cyanide concentration. Cyanide found in 

blanks analyzed in the work package were below the stated IDL. 

6 



CONTA!NS: 

APPENDIX C 

DATA VALIDATION DOCUMENTATION 

SDG: BOOXL9 

SAMPLES: BOOXL9, BOOXQB, BOOXM2, BOOXMB, 
BOOXNl, BOOXN4, BOOXN7, BOOXP3, BOOXL3, BOOXP6 

BOOXW8, BOOXQ2, BOOXQS 

ATTACHMENT 1 - GLOSSARY OF DATA REPORTING QUALIFIERS 
ATTACHMENT 2 - SUMMARY OF DATA QUALIFICATIONS 
ATTACHMENT 3 - AS QUAUFIED LABORATORY DATA 
ATTACHME~T 4 - DATA VAL!DATION 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. 



ATTACHMENT 2 

SUMMARY OF DATA QUALIFICATIONS 



DATA QUALIFJCATION SUMMARY• FORM B-7 

SDG: f:>~Kt-1 REVIEWER: 1> KR DA TE: . /;/ ~s-jf Z PAGE_f_OF _L 

COMME?'-.'TS : 

COMPOU~1D QUALIFIER SAMPLES REASON 
AFFECTED 

(1 ~a,,( I rj-e,, T JJ/1 ,,,d-ft~~ , 
d ,~.µJ \" J ~ 
~ <!.)!,\Is 

tA :J.:. ~ ~.I,_. z-u:J 

-

I I 

B-7 



ATTACHMENT 3 

AS QUALIFIED DATA SUMMARY 



TABLE : T(J, AL CYAN~YSIS DATA FOR TASK 7 DA ~CKAGt. •7. . 

_ ____ j - - ,-- -- - - ,- . 

WATER SAMPLES 
- · -- -- - - --- -..... ---- -- ·- - --- - - -- .. . 

_GJ_§am~ G4 · ICV 
. 

- -----·· ·- ·--- -- - - ·-- ·-·- ·· .. 

G!_ Sa~~~ __ G~ Sa~e~~ G5 Blank G3 _Samele+ G4 · ICV __ s~e same~ ~lags - ----- ----- - - • . --- -- - - - - -- ----- - · 
Samele __ ID# P~!: Log~ - {~g/LL C .Q~E!:_ ~ g_l ~) C %RFD . {~glh} _ g ~e!~~!!9!h) _J~Qlh}_ !~coverL(~l ~~cover~ a Footnote# 

·- -- -- - - - -- -----
----- . - - - - .. - - - - - ·-· -- !!5•3!._ 4, 5 

- -·· ----- --- c--
_{All} 

BOOXK1 91 -4860 5.9 UT 5.9 u NIA 5.9 u 92 .7 9.66 112.3 102.8 - ------·-- - ----- -- -- -
OCX)Xl9 91 -5165 5.9 u:r ---1--- - --- -

1,oox~s ~-
Q:X))(ffi 91 -5166 5.9 u :r 5.9 u N/A 5 .9 u 91 10.45 110.3 111.2 .r::i ------- · . 

u:r '_,...., 
BOOXM2 91 -5167 5.9 ·- = - - -- -- - - --

~ e- ----· 
BOOXM8 91 -5168 //,8+.& urr 11.B~ u NIA 5 .9 u 167.8 10.12 100.7 107.6 ,..0 

----- - - - ~--.!. 

BCX::>XN1 91 -5169 //,8 -5-:-9' u1r --....) -----------
:..n _ , 

-· - --- - -- -
//,8...>:'J 

-..., 
BOOXN4 91 -5170 u ~//,8 ->--9 u NIA 5 .9 u 169.7 10.28 101.3 109.4 I=> ---- - - -----
BOOXN7 91 -5171 J/,8~ ·u r - -

BOOXP'J 91 -5172 5.9 urr 5 .9 u NIA 5 .9 u 76 .8 8.94 91.3 95 .1 -
OCX)XLJ 91 -5233 5.9 ur .. 

BOOXQ2 91 -5236 ll,B-i-:9 u Tll,B ~ u NIA 5 .9 u 161.5 9.34 95.9 99.3 - -BOOXO> 91 -5237 11,B -6-:'9' u rr , 
/Jll'{ft,rlt 

OOOXP6 91 -5234 8.7 LB r:r . " I 7.7 B 12.31 5.9 u 84 .2 8.53 90.7 90.8 ---
BCX)XM/8 91 -5235 7.7 I.B J ·-

JI/ I ,-
v~~ I ~/ct 7 ___ Mean 100.4 102.3 

I/,} I ii.-- - I , Std. Dev. 7.9 7.1 
- r 

1. Concentration of stock ICV-6=9.4 mg/L (9.4 ua of cyanide Is added to each distillation flask and recovered In 250 ml of NaOH). 
2. Concentration of spike added .. 41 .6 µgll. 
3. Contract required detection limit for water :a 10 µgll. 
4. Used 250 ml of samEle Eer distillation for samEles G 1, G2 and G3 due to limited samEle size of 1.5l of total sample. 
5. Duplicate precision under the CLP protocol must be within · one CADL when either sample or duplicate 3/Q below 5X CRDL. 

- - - - ---- - - - ---- - -- --
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WET CHEMISTRY DATA VALIDATION CHECKLIST- FORM A-7 

PROJECT: zoo - ~P-\ '"1>A"'- ✓AL.,v. REVIEWER:J)~.,e 
,1_ ,J /, .A. I -r,1r-~,< 7 

LABORATORY: fwlu n<:.-/ (:, - r/V L CASE: "f(e e,T 7 

1. DATA PACKAGE COMPLETENESS 

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

Dara Pa:kage Item 

Case Karrative 
Cover Page 
Traffic Repons/Chain~f-Custody 
Sample Analysis Data Repon Forms 
Standards Data 
QC Summary 

Bla.'1.k.s Summary Repon Forms 
Spike Sa.111ple Recovery Repon Fomis 
Duplicate Sample Analysis Repon Forms 
Laboratory Control Sample Repon Forms 

Raw Data 
Ion Chromatograph Chromatograms 
TOC and TOX Instrument Printouts 
Laboratory Bench Sheets 

Add itional Data 
Laboratory Sample Preparation Logs 
Inst.rumen: Run Logs 
Internal Laboratory Chain~f-Custory 
Percent Solids Analysis Records 
Reduction Formulae 
Chemist Notebook Pages 

2. HOLDING TIMES 

Were al! samples analyzed within holding times? 

Present?: Yes No 

.L z 
L 
✓ 

✓ -v 
·7 
L 

7 

✓ 
✓ :z 

-.L z 

NIA 

L 
_JL 

L 

----

NIA 

Action: If ar1y holding times were exceeded qualify all affected results as estimated O for detects and 
UJ for nondete:::ts). 

A7-1 



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

3. I1'TIIAL CALIBRATIONS 

Were all instruments calibrated daily, Qch set-up time and
were the proper number of standards used? 

An the correlation coefficients ~0.99S? 

Was a balance check conducted prior to the TDS analysis? 

Was the titrant normality checked? 

G 
@ 

Yes 

Yes 

No NIA 

No NIA 

No ~ 
No ~ 

ACTION: Qualify all data as unusable (R) if reponed from an analysis in which the above criteria 
were not met. 

4. I1'1Tl.AL At-."D CONTit·.n.JING CALIBRATION VERIFICATION 

Have ICV ~een analyzed aI the proper frequency? 

A~d CCV percent recoveries within control? 

An there calculation errors? 

Yes ~ NIA 

~ No NIA 

Yes 0 NIA 

ACTIO~ : Qual ify all affected data in accordance with the validation requirements. 

5. LABORATORY BLAN'l(S 

Are ta:-ge: analytes present in the laboratory blanks? Yes ~ NIA 

ACTIO~ : Qual ify all associated sample results for any analyte < 5 times the amount in any 
laboratory blank as nondetected (U) and list the affected samples and analytes below. 

6. FJELD BLA~KS 

Are wget analytes present in the field blanks? Yes @· NIA 

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

7. MA TRIX SPIKE SAMPLE ANALYSIS 

Are spike recoveries _ within the acceptance limits? @No NIA 

ACTION : If the sample concentration exceeds the spike concentration by a factor of 4 or more, and 
spike re::overies are outside the acceptance limits, no qualificaiion is necessary. If spike recovery is 
outside the control limits and the sample results are > CRQL, qualify the data as estimaied (]). 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. LABO RA TORY CONTROL SAMPLE 

Are percent recoveries within the accq,tance limits'? 

An there calculation errors? 

~ No NIA 

Yes@ NIA 

ACTION: Qualify the affected results accordin& to the following requirements: 

AQUEOUS LCS - Qualify as estimated (1), all sample results > IDL, for which the LCS ~R falls 
within the range 50-79 ~ or > 120~. Qualify as estimated (UI), all sample results < IDL, for which 
the LCS falls within the range of 50-79~. Qualify as 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 ~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 accep:ance limits? Yes No ~ 
ACTIO:'\ : 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 

Act io r: : Q.;al ify the results for all associated. samples of the'same matrix as estimated (]) if the RPD 
fal ls Ol!ts ::e the acceptance limits. 

11. FIE .. ::, Dl.PLJCATE SAMPLES 

Do RPD values exceed the acceptance limits? Yes G) NIA 

ACTION : J-.;me the results of the field duplicate samples in the validation narrative. 

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 narrative. 

A7-3 
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13. ANALYTE QUANTITATION AND DETECTION l..lM1TS 

Have results been reported and calculated correctly'? 

Are instrument detection limits below the CRDL'? 

Yes 6) NIA 

@ No NIA 

Action: If analyte quantitation is in error. com.act the laboratory for explanation.' If errors or 
deficiencies can not be resolved with the laboratory. qualify associated data u unusable (R). 

14. OVERALL ASSESSMENT AND SUMMARY 

Has the laboraiory c.onducted the analysis in aca>rdance 
with the analytical SOW? 

Were project specific data quality objectives met for 
this analysis? 

Yes e NIA 

6) No NIA 

ACTJO!\' : Summarize all the data qualifications and complete the data validation narrative as 
specified in Se...--tion 10.0 of the data validation requirements. 
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t,1 
' -

SDG :/!,OOXi..'i 

COMMENTS: 

FIELD 
SAMPLE 'D 

l.,oox i1 
JbooXQ8 

'\. 

~OOXMZ. 

#.,oo x rn B 
13DOXN I 
&oxAJ4 
MDXN1 
!,Dax P'J, 
J&>o't L3 

~x/Jt, 
'1,t)t>X4J8 

1 &oxtPz 
/!a;X {JS 

, -

IIOLDING TIME SUMMARY - FORM 0-1 

--- - -- -· . -·. 

REVIEWER: vt?-t_ DATE: /42+/);2- PAGE....L_OF_L 

A 1I ~,JG~ ~ ~ t,J/'lt.. ,v\.. 14 ~ A.old I~ Time.-• 
PREP. ANALYSIS 

ANALYSIS DAT~ DATE DATE IIOLDING HOLDING 
TYPE SAMPLED PnEPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER 

/()It) c,J- s/1..2../91 S/30/91 S/30/c,1 g ~ A/'o,v~ 
~/4 /<;( . ~ 13 

"V ?> / 3 

"' 5/~I /t;/ Cj 13 

S/z3/tJ1 ~ I Z.. 

<is I 1... 
'!,o i I z.. 

~ (p/3/fl II I Z. 

:5"/z+/91 ,v ;O II 
S/z..B/?1 tJS/91 tr., -B 

' !I -l, {p i 
~/41/11 6,/4/91 7 7 

.. / ,v -l, 1p/t /rt 7 7 'J/ 



CALtnnATION DATA SUMMARY - FORM 0 -2 

SOG: /;OOXl..<i' REVIEWER: vtl! DATE: to/24/tJz_ PAGE_l_OF I 
COMMENTS: LtJo o rd.A-o .,. ;;J- drcl ;t-/ ~~ z. c. d J<, ./.11/e.d "'JJ-~~"- ~j (1:#' {;!,(!__,/./s, 

CALIO. TYrE: INITIAL '-... k.QNTINUING _,) INSTRUMENT: tJA- 5472& 

CALIO. DATE COMPOUND RF RSO/%O/%R SAMrLES AFFECTED QUALIFIER 

Ill/ C l/ u-?I , J-<::..- All r , 

.... 

' 



nLANK AND SAMPLE DATA SUMMARY - FORM n-3 

SDG:~ooXL REVIEWER: t¥/ DATE: ~,/2s-/2z. 
COMMENTS: et/~/& ~ ;to/ dd. w /,t. ~y me--1-k cl 
SAMPLE ID COMPOUND RESULT a RT UNITS 5X IOX 

RESULT RESULT 

-

" 

-~· 

PAGE_l_OF _L_ 
,;6MI<.~, 

SAMPLES QUALIFIER 
AFFECTED 

-

'-..!.:~": 
Qi', 

(.J,J 
-c=. 
".,D 
-,.,, ! 



ACCURACY DATA SUMMARY - FORM D-4 

SDG : 7.>ooX l.. ~ REVIEWER : --pt< IC- DATE:&/z~/1z. rAGE_L_OF _j_ 

COMMENTS: /Ill /116--/---r, ~ Sf)II{~ c~ /lk... ,eunJe.r,~ t(.)~/1( ~ ,,/ l,~A. - r 

SAMPLE(S) QUALIFIER 
SAMrLE ID COMrOUND % RECOVERY AFFECTED REQUIRED 

r. 
,,, 

-

I 



PRECISION DATA SUMMARY ~ FORM D-5 

soG: '3oox L 1 I REVIEWER vti2 DATF: & /zs/t;z rAGE_LOF j_ 
COMMENTS: All dt<--JJI~ th4-'7St5 /!10~ ?J~ ~ ,of•- ~-1- {!;r l_/-e,y11o • 

COMrOUNO SAMl'LE ID: SAMPLE ID: RPO SAMPLES AFFECTED QUALIFIER 

,,, 

... 

. 
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CALCULATION SUMMARY • FORM B~ 

,~!!:!.!..;!,2___;:~~~~_£1.~~:!:Sl..~~-.£.!.:.'..J!...~~:.!::..:.....----11 
-
~ 



CONTAINS: 

APPENDIX D 

DATA VALIDATION DOCUMENTATION 

SDG: BOOXT4 

SAMPLES: BOOXT4, BOOXY6, BOOXS6, BOOXS3 
BOOXS0, BOOXRl, BOOXR7, BOOXT7, BOOXR4 

ATTACH MENT 1 - GLOSSARY OF DATA REPORTING QUALIFIERS 
ATTACH MENT 2 - SU~1MARY OF DATA QUALIFICATIONS 
ATTACH MENT 3 - AS QUALIFIED LABORATORY DATA 
ATTACH MENT 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 B-7 

SDG : !5 ffi) X 1'-f REVIEWER: //,.Ck DATE: -i?/Znr I PAGE.,LOF.L,_ 

COMME?--.1S: /~t,//,/Lf />L- ~✓ ?✓,~c::;,k 
7 (., 

COMPOU~'D QUALIFIER SAMPLES REASON 
AFFECTED 

C.uAA<, d--€; tAJ A~ e-Xc£Pt JJ0/J111t;i 
I 

~oo'if? 11"'"-:.S 

e~~il-e- :r A-t{ l)15f1J~ ..iJ-
I 

~~(.., ~ -
A~--d Mvs , .. A -:.. 

- I\ D "t ,,.__ ,. ~ • -z.&-<.4 . 

' 
I 
I I 

I 

I 
I 

B-7 



ATTACHMENT 3 

AS QUALIFIED DATA SUMMARY 



TABLE TOTAL CYANIDE ANALYSIS DATA FOR TASK 7 DATA PACKAGE #8. 

W~T~R ~JP, E-S- :-~-~-:-I : ----~~ =~ . . : ~ ::= --=~ -~-~ ~ _-:~===: -~ ::~ =-~ =G-=-3=-s=-a=-f!l=.-~=1-e=-+=•=-=-G=--4=~-- -=--1c-=--v=-=-: :~=~-~-~~~~----_-

-___ __ _ _ __ __ q~ §~~_pl~ -- G2_Sample _________ Q~~I~~~ _ G3 Sample+ ___ Q_~ ~.!QY __ - - ~~l~e _ _ __ sam~_ ~J~9? ____ _ 
1 

S~mplfJ. !Pit P.t~h h~g~ _ {l!9!hL f ~~~: __ h!9'h) g -~!~ __ {l!9!h) C ~~~~ -JE9'h) _ _{~g/h) .. !eco~~_y_j!~ recove~l_{%} 0 _footnote# 
---------- -- -- 1,2,3, 4,_5 

~XT~ 
OCDXY6 --- --·-·- - --

'=QO_X $ t.,. 
.QOOXei--- ------ - ·· 
-800*53 

~ -

BCX)XA1 

BCX)XR7 - . - -·- . . - . -
BCX)XT7 

BCX)XR-1 

·-··-···· - - ~ -- ---- ------- - - ·-·--·- ·-- ------ -- - --------•-- _J~!:.!:L_ ;t_i~it ___ ~:! ij-~~ _ 5:~ ~ --~!~ ---~ ~~~.~ ~ --~~~= _----- ~:zg
1 
_____ 1_0 __ 5 ___ 1_0_3_.4 __ ----.--~ 
I 11.,1'-, 

------ - ------ --- •- ---- ---- ·-- -----------.----------1---- LN 
91 -55 06 5.9~1AJ 5.9U NIA 5.9U 86 .6 10 .621 103 .9 113 _;i:: 
91 ~-5501•- - -5-.9~ -u-:r-- -- ·- ---- -- ----I----------,---------- ~ 

- ---- --- -- ----, ' 
.. ·· -· · -- -- --~---- - ------- ---·-- - ------- - - ----- r-·...J 

5.9~Mf 5.9 U NIA 5.9 U 88 .3 10 .621 105 .5 113 83 

:~~-:-~!--==-----:-:-:::-·---;~-5:-: : --~--N:-;----~ _-=_ -==----5=~.9- •:- t-----~--~-8-2~:: ~ ======9=9=.3:=====1=1=2=_-4-f, -- -.. -------110.::, 

~ i~~§ i1_, __ _ 5._9 ~-M-~-J===-=--=. ~--_-__ · ---=--· ----=,~~----_-_-_ -~-- ____ -_--_-,:~~~----~----~!-----_-_ -_ -_ -_ -~--_-;1_ ---- -... ---~=~~~~: 

91 -5508 

.. ·---- - ---+- -- - ---t--~"--,-- - - - ---1------ic--------1------+-~------I 
91 -5512 5.9M t,\'.]""' 5.9 U NIA 5.9 U 85 .7 9.64 104.3 102.6 - -·----- - - - - - - - --- ----•--------1------.--- ----+--- ---f----l----1 

_ __ __.-=;-- 1, , Mean 103.6 108.9 
-- ----- -- V j I i> I 7 ~ /ff'i;:;. ----+------ - ·l-------1---s,d:-o-ev .-- - - --2-.2---1 - --- 4-.--8 - -
- -----·-· ------t - ----,-------1------ ·- t-----• ..... ,-

--- - -- -- - - . - ------ ----~- ---- - - --- - - -- - -- - ·- _..__ ___ ____. ____ __,_ _ _, ____ _ , 
1: _____ g~~~~~~~!~on -~f stock ICV-6=9.4 f!)_gll (9 :_~ 1!9 ~~ ~ y[anide is added to eac~ distillatio_!!J!ask and recovered in 250 ml o!_~aO __ H __ ~)-___ , 

2: __ _g~~~~~!!~!i~~ ~~ -~ike added .. 41.~~g{h ___l ____ -----!E -E l- l-----•------
3. __ ___ Contract __ r~quired deteclion limit for water = J0 _l!9!L. __ __ _ _ _ -------''------•'----- ___ _ 
4 . .. - ~~-~~ ?~Q ml_ of _sample _Qer_ distillation for _samples _G1 ,_ G2 and_ G3_ due _to _limited sam~le _size of 1.5L of total sample: - ,-----1 
5. Duplicate precision under the CLP protocol must be within one CADL when either sample or duplicate are Qelow 5X CRDL. 

n 
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\VET CHEMISTRY DATA VALIDATION CHECKLIST- FORM A-7 

PROJECT: 2 ·- P::,f)- \ 

LABORATORY: 

SAMPLES/MA TRIX: 

/!,oo X 5{) 

1. DATA PACKAGE COMPLETENESS 

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 omined data. 

Dar2 Package Item 

Case Narrative 
Cover Page 
Traffic Repon.s /Chain-of-Custody 
Sample Analysis Data Repon Forms 
Sta.'"ldards Data 
QC Summary 

Blanks Summary Report Forms 
Spike Sa.'ilple Recovery Repon Forms 
Duplicate Sample Analysis Report Forms 
Laboratof)' Control Sample Report Forms 

Raw Da:a 
Ion Chromatograph Chromatograms 
TOC and TOX Instrument Printouts 
Laboratof)· Bench Sheets 

Add it ional Da:a 
LaboratOf)' Sample Preparation Logs 
Instrument Run Logs 
Internal Laboratory Chain-of-Custory 
Percent Solids Analysis Records 
Reduction Formulae 
Chemist Notebook Pages 

2. HOLDING TIMES 

Present'?: Yes No 

L. 

~ 
✓ :z 
✓ 
✓ .-
~ 

✓ 

:z 
✓ 

:z 
✓ -

NIA 

L 
L 

Were al l samples analyzed within holding times'? Yes ~ NIA 

Action : 1f any holding times were exceeded qualify all affected results as estimated O for detects and 
UJ for nondetects). 

A7-l 
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3. l~TTIAL CALIBRATIONS 

Were all instruments calibrated daily, each set-up time and 
were the proper number of sW>dards used? 

Are the correlation coefficients ~0.995? 

Was a balance check conducted prior to the TDS analysis? 

Was the tirrant normality checked? 

~ 
@ 
Yes 

Yes 

No NIA 

No NIA 

No @> 
No 6) 

ACT1ON: Qualify all data as unusable (R) if reponed from an analysis in which the above criteria 
were not met. 

4. INITIAL A~"D COt-."TINUING CALIBRATION VERIFICATION 

Have ICV an®een analyzed at the proper frequency? 

~d CCV percent recoveries within control? 

Yes CJig), NIA 

@ No NIA 

Are there calculation errors? Yes ® NIA 

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

5. LABORATORY BLANKS 

Are ta,ge; anal ytes present in the laboratory blanks? Yes ~ NIA 

ACTlO~ : 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 wget analytes present in the field blanks? Yes @ · NIA 

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

7. MATRIX SPIKE SAMPLE ANALYSIS 

Are spike recoveries within the acceptance limits? ~ No NIA 

ACTION : If the sample concentration exceeds the 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 
outs ide the control limits and the sample results are > CRQL, qualify the data as estimated (J). If the 
spike recovery is < 30% and the sample resu.Jts are less then the IDL qualify the data as unusable (R). 

A7-2 
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8. LABORATORY COl\'TROL SAMPLE 

Are percent recoveries within the acceptance limits'? 

Are there calculation errors'? 

G) No NIA 

Yes @_ NIA 

ACTION: Qualify the affected results accordin& to the followini requiremems: 

AQUEOUS LCS • Qualify as estimated (J), all sample results > IDL, for which the LCS "R falls 
within the range 50-79 ~ or > 120~ . Qualify as estimated (U]), all sample results < IDL. for which 
the LCS falls within the range of S0-79~. Qualify as 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 ~R is outside the 
establishe.d 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 :..-ie pe:iormance audit sample results within 
the a::::e;:,tance limits? Yes No G 
ACTIO~: Note the results of the performance audit samples in the validation narrative. 

10 . DUPLICATE SAMPLE ANALYSIS 

Are RPD values within the acceptance limits? 

Actic:: : Qua!ify the results for all associated samples of the -same matrix as estimated (]) if the RPO 
falls o~nside the acceptance limits. 

l l. FIELD Dl:PLICATE SAMPLES 

Do R.PD values exceed the acceptance limits? Yes ~ NIA 

ACTIO~ : 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 in the validation narrative. 

A7-3 
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13 . ANAL YTE QUANTITATION AND DETECTION UMITS 

Have results been reported and calc:wated correctly7 

Are instrument detection limits below the CRDL7 

Action: If analyte quantimion is in e:nor, contact the laboratory for explanation. If errors or 
deficiencies can not be resolved with the laboratory, qualify associated data as unusable (R). 

NIA 

NIA 

14. OVERALL ASSESSMENT AND SUMMARY 

Has the laboratory c.onducted the analysis in accordance 
with the analytical SOW? Yes Q NIA 

Were project specific data quality objectives met for 
this analysis? 6J No 

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

A7-4 
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CALlllnATION DATA SUMMARY - FORM 0 -2 

SDG:5coXT4 REVIEWER: ,)KR DATE: te / 2s/c,2. PAGE_LOF (_ 

COMMENTS: L~t!>?'J-c,y-;r d/c) ~ (J,,,uJ,J.yz-e- e.,(!., ti.$ , 
CALIO. TYPE: INITIAL ~NUI~ INSTRUMENT: 

CALIO. DATE COMPOUND RF RSD/%D/%R SAMPLES AFFECTED QUALIFIER 

AU {!_4~,/Je_ Alf r 
I' 

·-..._n 
a,..., 

{.>,,j 
~ 

~ 
'...:O 
~ · ! 

'l! n l"Y I 
V, Ll"'1 
t1 ----ri1 u, 
z 

I 
V, .,, .,, 
§ 
~ 

~ -

. 



CALtnnATION DATA SUMMARY - FORM n-2 

SDG:5COXT4 REVIEWl:n: uK R ··· -~~TE: k 7 2.s/<;2- PAGE_l_OF t. 
COMMENTS: L rvb<!h' r-1-or-::r ~ ~yz-e.- e,(2,t/s, 

CALIO. TYPE: INITIAL q11i1TI NUI ti0 INSTRUMENT: 

CALIO. DATE COMPOUND RF RSD/%0/%R SAMPLES AFFECTED QUALIFIER 

Au {?_4tMt-,/Je_ Ad r 
/ 

" 

-

' 



,,-

BLANK AND SAMPLE DATA SUMMARY - FORM B-J 

SDG~T1 REVIEWER : 7)1<.I!. DATE: ~/z'>"/<; z.. PAGE_/ OF_(_ 

COMMENTS: e'-lt½t, d-<- A.)a..~ n-0 ./- d V e,, vied, /,<_ c~- .. ,, 
T ~~ 61~. 

SAMPLE ID COMl'OUND RESULT a RT UNITS 5X IOX SAMPLES QUALIFIER 
RESULT RESULT AFFECTED 

'-.:/,3 
a;--..., 

~ 
....::::. 
~ . ...c -·. 
t 

~ 
j".._:j 

'-D n -. ~ 

"' ~ z 
' "' .,, .,, 

... § .. 

"' ~ ... 



ACCURACY DATA SUMMARY - FORM 0-4 

SDG: l:,oox T"'\- REVIEWER: vt-R- DATE: ~/2!17f'Z PAGE_/_OF I 
COMMENTS: All /I( 4-./ r" I · 'X SfJIL.c /~CLAJ l"et:!4>0e,#'l'C$ wtl~,-. fl.!' ~_l re--\ l~. 

SAMPLE(S) QUALIFIER 
SAMPLE ID COMPOUND % RECOVERY AFFECTED REQUIRED 

..... __:~ 

Ci', 

LN 
-'= 
'° - · • 

~ * r-.... .,:. 
n u, ·-' -"' co 0 
' tr1 z 
' "' "'t1 

"'t1 

§ . 
"' ~ -

I 



rnECISION DATA SUMMARY - FORM 0 -5 

- . . 

SDG: .SooXT41 REVIEWER oKI?- DATE: IJz/z>/fL PAGE_LOF _{_ 

COMMENTS: e9 c-.1:le- a)tb5 /'(;'I- t/J~-z4 l(K ~ trl' ~e ¥/-~ .. --lt ~;;k ~4s~. 
COMPOUND SAMl'Lf ID : SAMPLE ID: RPO SAMPLES AFFECTED QUALIFIER 

.. ,4Cf. 
Q'",, 

., 

-

. 
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CALCULATION SUMMARY - FORM B~ 

SDG:tl)~ I REVIEWER: -0 4- I DATE: lP/zs1~z..l PAGE / OF / - -
COMME~'TS: 

I 
I 
I 

! 

I 
I 

~ 

I 

i 

I 

I 
I 

I 



CONTAI NS: 

96ij349? .. Z5SI 

APPENDIX E 

DAT A VALIDATION DOCUMENTATION 

SDG: BOOXW2 

SAMPLES: BOOXW2, BOOXZ8, BOOXV9, BOOXV6 
BOOXXl, BOOXX4, BOOXX7, BOOXZS, BOOXPO, BOOXVO 

BOOXZ2, BOOXTl, BOOXY9 

ATTACHME NT 1 - GLOSSARY OF DATA REPORTING QUALIFIERS 
ATTACHMENT 2 - SUMMARY OF DATA QUALIFICATIONS 
ATTACHMENT 3 - AS QUALIFIED LABORATORY DATA 
ATT,-\CHMENT 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 compo~nci 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 QUALIFJCATION SUMMARY· FOR.M B-7 

\ 

SDG : iliOO,t tJZ-- R.EVIEWER:7)K£ DATE: ~/z.S/fz_ PAGE_l_OF _L. 

COMME~"TS: 

COMPOU1''D QUALIFIER SAMPLES REASON 

-/ / AFFECTED -
(1_ /"'d'e. - All -,;~/ ~u/k L~~~'a-~ ./.._.,,.,, ... cJ 

/ drJ ,.z,~~v1' 

~ .. Jl:vs. 

~I/ 
C. , ,_ ·.:J 

i~,-· - t<. ~ox.vo luJ-'5 ~~ 
/ 

I i2,oo X i! 2. b.o1n,_.., 9J:l)L, 

-~ ...,l" 000')(T \ ..l,, 

~ 

I 
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ATTACHMENT 3 

AS QUALIFIED DATA SUMMARY 



TABLE ·: . .,L CYANIDE ANALYSIS DATA FOR TASK 7 DATA PACKAGE #9. 

__ · --·- · _ _ _, ___ , •---- ---•- --, 1,2,3,4 

--------~~--1=· - - ·----~ -- - ---- -~-- - - --•---- - _ _j~hhL 
BOOXWl _ ~1-6543 10.• •~~1~0~.,_B ~-~-3 _ 5_.~. _g _ V _9,!;_6_ 10.56 _ _1_04.8 112.3 
OOOXZB 91-6544 14 .7 l~-=-+------ -1-- --11---
---- 1 ----1----.ii--+------- ___ , ____ --•----- , - ----t------f-----f-- 1-----1 

OOOXV9 91-654 5 5.9 Ur.I" 5.9 U NIA 5.9 U -,------1-----------+-------- ---• 
86.4 11.1 102.2 118.1 

BOOXV6 91 -6546 · 5 .9 u:r 

OOOXX4 91·6548 34,0 J 33.3 2.11 5.9 U 207.1 10.99 103.9 116.9 
OOOXX1 91-6547 16.3 l:r 

JP()XX7 91-6549 38.8 rJ" 38.4 0.92 5 .9 U 125.6 ---;,---1--"-~~1-~.;;;._-+,::-,i--..=.;;;~--f-f-___;:;,c.~-1-__.;:~--1 

000.XZS 91-6550 39.8 i1 
10.34 104.3 110 

aooxPO 91-6551 39.7 j 40.4 1.77 5.ij U 210.6 10.63 102.7 113.1 
BOOXV0 91-6552 4, ... H .9- -9 ~ , ..... 

,. ... 
OCX))(Z2 91 -6553 11·1-+.1- tA ;r 9.6 B 13.7 5.9 U 163.4 9.85 91.5 104.8 
OOOXT1 91 ·6600 I I .6..&-:-e- ~ l{l 

OOOXY9 91-6601 5.9 u r.r 5.9 U NIA 5.9 U 171.6 10.21 101.4 108.7 

-
Mean 101.5 112.0 

.,,... I 
I --JC I Std. Dov. 4.2 4.3 

footnotes 
1. Concentration of stock ICV-6-9.4 rng/L (9.4 lHl of cvanide Is added to each distillation flask and recovered In 250 ml of NaOH). 
2. Spike added• 41 .6 µg. 
3_. _ Contract regulred detection limit for water • 1 0 l!Q._I_L_. __ _. _ _.__ ___ _.__ ___ -A.-___ __._ ____ ...._--,1-____ 

1 

4. Duplicate precision under the CLP protocol must be within one CRDL when either sample or duplicate are below 5X CADL. 

C03-· 002 

t< 
j'"-,). 

H:! 
!;.,J,!I 

,er,., 



H 
Wftf fNJ- Samp!c 

~~ Saml!I~ mt BLL 
' 

BOOXW2 91~543 l 
itix1xzs 91~544 1 
UOOXXI 91~547 J.6 
BOOXX4 91~548 8.36 / 

Bm XX7 91~549 3.66 .,-
BIIOXPO 91~551 11.1 ✓ 

I 

BllOXY9 91-«>0I 

~f "' Sample 
J2 = Duplicate Samr lc 
J3 = Spike Sample 
J4 = Standard 
H = Methods Blan~ 
J6 = Spike Duplicate 

[1m 

u 
u 

µ 

'2 

TABLE 3: fREE CYANIDE ANALYSIS FOR TASK 
SDG I 

---J5-- ---JJ--· ---~4--
---% J{ecovcry-•-

---J6-- -JJ·· - J6- -14-·· 
Sample Mair ix Sample t Spike Control Standard Dup. t Spike Dup. t Control 

p uplic.ite Blank Spike Added Sid. Added Spike Addc4 Spike Spike Std. 
i!CLL ~-RfU mL i!CLI- wk i!&LI- i!i!LI - .wk ~ ~J!li... ~ 

8.43 0.8 0 18.6 18.9 98 
7.62 4.TI 8.36 1.n 83 98 . .S 

9.46 9.54 99 

.. 

f1w 
~--~ 
Cf'-, 
~ 

LJ',,J 
-i::: 

"° -.. .. I .. 
,.....:) 
u, ...... ..... 
-..J 

fLP FJ;aes 
U' ~ A·nalyzcd but nof dete~ ed (fess Jban IDL) 

Ci 
'C 
~ 

0 
0 
~ 

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



Sample IP/ 

91-6548 

91-6549 

91-6550 

91-6551 
' ' 

TABLE 1: COMPLEX CYANIDE DETERMINATION 
FOR TASK 7, SDG /9 

Total CN 
Sample 

ug/L 

34 

39 

40 

40 

Free Ct' 
Sample 

ug/L 

8 

4 

11 

Complex Cli 
Sample 

ug/L (1) 

26 

35 

-----'-fl.. µ ~ ,...+-
' ~~, ¼~<..-A \.!o-t-

29 ~, ... c.- ~~Jd.~' 

-:pt/2. 
~1 z 5"/1-z-

•I' 

~~s~lts calculated by subtractipg the Free cyanide results from the Total 
cyanide results. 

cu 

i 

R~sµLTS C~LcµLATED BY C~LCULATI~~s/rCKEO BY 

P-!1{;~--i~/'Zt-

I 
'--~ 
O'-, 

LN 
-t= 

'° ~-. 
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ATTACHMENT 4 

DATA VALIDATION SUPPORTING DOCUMENTATION 
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WIT CHEMISTRY DATA VALIDATION CHECKLIST· FORM A-7 

PROJECT: zoerPJP ... f 
LABORATORY: /St.fl~J~ SDG: .800 X t.J 2 

l. DAT A PACKAGE COMPLETENESS 

Revi ew the data package for completeness and check off the items below. If any data review 
elements are missing cont.act the laboratory for submittal of the omitted dm. 

Dat2 Package Item 

Case Narrative 
Cover Page 
Traffic Reports/Chain-of-Custody 
Sample Analysis Data Repon Forms 
Standards Data 
QC Sur:unary 

Blanks Summary Repon Forms 
Spike Sample Recovery Repon Forms 
Dupli::ate Sample Analysis Report Forms 
Laboratory Control Sample Report Forms 

Raw Data 
Ion Chromatograph Chromatograms 
TOC and TOX Instrument Printouts 
Laboratory Bench Sheets 

Additior.al Da:a 
Laboratory Sample Preparation Logs 
Instrument Run Logs 
Internal Laboratory Chain-of-Cu.story 
Percent Solids Analysis Records 
Redu::tion Formulae 
Chemist Notebook Pages 

2. HOLDING TIMES 

Were all samples analyzed within holding times'? 

,. 

Present'?: Yes No 

./ 
✓ 

✓ 

~ 
,/ 

7 
·7 
7'" 

L 

L 
✓ :z 

:z :z 

G) No 

NIA 

- · 

✓ 
~ 

:z 

NIA 

Action: If any holding times were exceeded qualify all affected results as estimated (] for detects and 
UJ for nondete::ts) . 

A7-1 

-----------------
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3. It--.1TIAL CALIBRATIONS 

Were all instruments calibrated daily, each set-up time.and 
were the proper number of standards used? 

Are the correlation coefficients :i!:0.995'? 

Was a balance check conducted prior to the TDS analysis? 

Was the titrant normaliry checked? 

G> 
G) 
Yes 

Yes 

No NIA 

No NIA 

No @ 

No oiiiJ 
ACTION : Qualify all data as unusable (R) if reponed from an analysis in which the above criteria 
were not met. 

4. INITIAL At--.'D CO?'-."TINUING CALmRATION VERIFICATION 

Have ICV ~n analyzed at the proper frequency? 

Ar~d CCV percent recoveries within control? 

Are there calculation errors? 

Yes G) NIA 

~ No NIA 

Yes ~ NIA 

ACTIO?\' : Qualify all affected data in accordance with the validation requirements. 

5. LABORATORY BLANKS 

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

ACTIO~ : 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 BLANKS 

Are urge: analytes present in the field blanks? Yes No ·@ 
ACTION: Qualify all sample results for any analyte <S times the amount in any valid field blank as 
nondetected (U). 

7. MA TRlX SPIKE SAMPLE ANALYSIS 

Are spike ret0veries within the acceptance limits'! G> No NIA 

ACTION : If the sample concentration exceeds the 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 as estimated (1). If the 
spike recovery is < 30% and the sample results are less then the IDL qualify the data as unusable (R). 
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8. LABORATORY CO?--'TROL SAMPLE 

Are percent recoveries within the acceptance limits'? 

Are there calculation errors'? 

G, No 

Yes ®-
ACTION: Qualify the affected results accordin& to the followin& requircmems: 

NIA 

NIA 

AQUEOUS LCS - Qualify as estimated (J), all sample results > IDL, for which the LCS ~R falls 
within the range 50-79~ or > 120~. Qualify as estimated (UI), all sample results <IDL, for which 
the LCS falls within the range of 50-79~. Qualify as unusable (R) all sample results, for which the 
LCS 'TcR < 50%. 

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

9. PERFORMANCE AUDIT ANALYSES 

Are the performance audit sample results within 
the a:ceptance 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? G No NIA 

Actior. : Qualify the results for all associated samples of tne same matrix as estimated (J) if the RPD 
falls outs ide the acceptance limits. 

11 . FIELD Dt:PLICA TE SAMPLES 

Do RPD values exceed the acceptance limits? Yes No G) 
ACTIO~ : 1'ote the results of the field duplicate samples in the validation narrative. 

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 narrative. 

A7-3 
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13. ANALYTE QUANTITATION AND DETECTION LIMITS 

Have results been reported and calc:wated correctly'? Yes G) NIA 

G No NIA An insuument detection limits below the CRDL7 

Action: If analyte quamitmon is in em,r, coma.ct the laboratory for explanation. If errors or 
deficiencies can not be resolved with the laboratory, qualify associated data as unusable (R). 

14. OVERALL ASSESSMENT AND SUMMARY 

Has the laboratory conducted the analysis in accordance 
with the analytical SOW? Yes ~ NIA 

Were project specific dau quality objectives met for 
this analysis? ®No 
ACTION : Summarize all the data qualifications and complete the data validation narrative as 
specified in Section 10.0 of the data validation requirements. 

A7J.. 

NIA 



c:6 ~ 34(,r, 11 ;u 
./ I! .t wac~ l EN-SPP-002, Rev. 1 

COMME~"TS (attach additional sheets~ necessary): /..aJJ~z+ cl;J ~ ~~ 
~ \"- ?., oo x es ~... .\-' n..c. A-:1 g...., J,b,.. a:, rc.z, u , '..-yl , 
jp c.':\a.a..u\-e.. ~ .-J -kY'!:> &l'fA:cb:a: ~ 2p 4HL'" 
LJ:> $ rc...-~ Y~ d~~ M~ Otr<•~+fZ«e. 4f5t•\\:s-¢ Yn\ e& - X4::na!fc 
~ ~ ,~ , '!\2" c..o V\ t~ "'½~ w ;\;, '"='~ ✓v ~~. c,. b:bn:::: 
5WW'::Q \3 • 

~o..,, c.o \ \-c..-c¼ , °'- c ~ ¼W ~ F<c.~ ~ Ct4rte Jl, e- ~,~~-e..-
~ r ~-~ ~ :'\wo f2en,,,, p\e.S • Add 1~~'"0 .. .Hij 1 ~r\:«<: 
i c. s v-. \ h &kz M'~ t ~ ~ ~ ~ j ~ <$ Cl.. TC:, ~L ?4 "'-'L- ~~ 
%:<-:: \,llb5~i~s-A ~~- w~µ)s °=s\~~~ do~v-.'n\.~~ 
\?, o ~ :,~ \-c::,,v ; + ~~ ~ po~~ ~ ,~ ~ wJ \4.,d~ ~ e-- \.a 
b ,~-AS. 

A7-5 



JIOLDING TIME SUMMARY - FORM fl-I 

- -

SDG:&x:>~2. REVIEWER : L)/t. f!_ ~ Jzs/~·2- . 
DATE: rAGE_/ OF_I 

COMMENTS: c'1 ~ 1a, +~"-e.J ~-o\c\ ,,~~ -\-1 ""'-C- ~,o-. c.o\\~,~ +. ~~~/f ,·~ 1+~5' 
PREr. ANALYSIS 

F'ELD ANAt..ys,s PAT~ DATE DAT~ HOLDING HOLDING 
SAMrlf! m TYrE SAMPlfP, l'REPAFlED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER 

~X.W7 /l ,o-t7. 
•.uA-11 "-' 7/s/91 A.IIA ,/11/11 M fl q NoAlt 

'->oox-rs 
, 

-l, 7 I 
Boo X vCj 7/c,/91 9 

P:,on X v'-4, t , II 'a 

'&ooxx , 7/1D/'if ?/1<i{'i1 Cf 

m - BooXX4 J, q 
'r.>of>X 'i. 1 ,~ 7/11/~1 7 ' .. 

'BooX.~S 1/11/t:; 1 ,,, Jt ~ ' 

&oox Po I 7/,q /q1 8 -Boo><vo 8 

'Boox~i.. ' '.I ~ 

'Boo><T l 7/Jz../tlf '11 l 
?.Joa)( yq ,I J. ,/ 7/z.+/91 .., / l'Z- ' V 

$-oox x 4 
F-rc.c. 

"··"··: ~ _,_ 7/10/91 tv!A 7Jz3/9r A}/ A 13 NoAld 
' 

J!,oox x 1 ' - J, I 13 
I.Joox Po ... r 7/11/?I ~/ ' / \J' IZ ~ 



CAqnnATION DATA SUMMARY - FORM n-2 

spG:BooXw2- AEVlfWEn: uK~ DATE: !t;_/z5/7z_.. PAGE_LOF I 
COMMENTS: t~cJ..c-., ~J -~\- W1'.~"\Z.-G ~~\I\M.'1't11 ~;¼r~ vu,-~~ . " 
' ' ' <-\ ·7 ~-
~Alm. TY'1~: f NIT'A~ efl'NTINulNG , INSTRUMENT: 

CALIO. DATE CQMqOUND RF RSD/%0/%A SAMPLES AFFECTED QUALIFIER 

,4-J,( fo"lL .... _,l_ kll r 
/ 

'··-.!.''.i! 
a-,.., 
~ 

C.>.1 
_r:::. 

~ '° ---. 
* 

n I"'-' 
' U'1 Cl, -~ 

,_, ... 
CJ'-., 

z 
' Cl, .,, .,, 
§ -... 

"' ~ -

. 



f)LANK AND SAMrLE DATA SUMMARY - FORM n-J 

-
SOG:?,t>OX~EVIEWER: »t.e. DATE: ~/zS'/1 L ~ rt,~~k~rAGE__LoF_L 

COMMENTS: e!.'J~, !J <,, /,c.Ja...~ /lo/- dde,Jd 1~ ~ 
// l_ .~,,._. -,\1\"" I~ •• ll-S, - ....., \ ~·- -, 

SAMPLE ID COMPOU~O nESULT 0 Rf UNITS 5X I0X SAMPLES QUALIFIER 
Af:SUI..T fl f:SULT AFFECTED 

. 

.... 



ACCUnACY DATA SUMMARY - FORM n-4 

SOG: 1,oo~tJ'-- nEVIEWEn: ulL e. DATE: &/z~l;z. PAGE_/_OF _L 

COMMENTS: All /t'f.t,.,-/J'IK .ljJlic. ~ /'~Ae:s Wl~tt,-<. ,AA...o/J/Yok~~ Al ,,{!A',k,,y~. - ,- -
/ 

SAMPLE(S) QUALIFIER 
SAMPLE ID COMPOUND % RECOVERY AFFECTED REQUIRED 

~~..!..-:~ 

°" c..,,.j 
...c::: 
"-,,0 

~ 
---- -! 
$ 

r~ n u, • 

' 

Ill --...... 
~ 

o::; 

z 
r • 

~ 
H . 

II' 

~ -

• 



rRECISION DATA SUMMARY - FORM n-5 

- -

sDG: Booxw z. I REVIEWER vKf. DATE: w/z~/~-z_ PAGE /i OF _l_ 
COMMENTS: A ti c1 "-fJ /, We.. ~45,S ~/Jl) t.J £~ p,}~ I._. /. ,I .. A "--,;:.:;:c...-

7 
<t,1+\-C/Y 1'0--. 

COMrOUNO SAMPLE ID: SAMPLE ID: RPD SAMrLES AFFECTED QUALIFIER 

' ·" 

. 
... 

. 
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CALCULATION SUMMARY - FORM ~ 

SDG~Xw REVIEWER: oK/2 



(3) F'ro~: Parle)' Ji (I>\.lsty ) Butcher at. -WHC2!50 2/11/9'2. l:21PY. (1015 t>yt.e&: l4 ln) 
To : Mark ~ Bucknlasta r at -WMC6i 
Rece ipt Re quested 
$\,U)ject: PO~Y BOT':~~s PRtPkRtO roR SAMP~lNG TEAK 

--------~~------------------------- Forwkrded ----------~-----------------------
From: SUSAN~ FLINT at -WHC32 ~/10/92 l:~0W. (800 b)"t.&&: 1, ln) 
To: Parley H (Du s ~y) Bu~ cha r a t - WHC2 ~0 
S\1l:)jact: POLY BOTTLES PREPARED FO~ SAMP~ING TUM 
------------------------------- Meagage Contents-------------------------------

0~ i/11/91 THE FOLLOWING BO'ITUS W~RE PREPARED ~y THC 
STANDARDS UBORATORY AT 222-SJ. FOR TH£ oMPLING TEAM (R.S . ): 

2 - l LITER J>OLY BOTT~S 
0 • 3 0 0 Jo'.l. CN + 0.700 ML H20 • 27 PPM CN 

2 - 8 OZ BOTTLES 
0.050 Ml. OF NO:l ~ 0 . 200 Y.1, H2C • 345 PPM N03 

:z - 1 LI TE:R POLY BOTTL~S 
0. 200 Y.:... OF SO-' • o. eoo Ml. H2O • 1406 PPM so~ 

TH:s HAS BEEN RECORDED IN OUR LOGBOOK, ss~ . 
! f WE Ch?-; B~ Of FURTHER SERVlC!:, PLEASE LtT US XNOW . 



CONTAINS: 

APPENDIX F 

DATA VALIDATION DOCUMENTATION 

SDG: B01184 

SAMPLES: BOl 184, BOl 178, BOl 157, BOl 187 
B01190 

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 

SDG: Bo\\ i4 REVIEWER: 7) K. f._ DATE:~/ 2-1..J q z_ PAGE / OF / - -
COMMENTS : 

COMPOUND QUALIFIER SAMPLES REASON 
AFFECTED 

1o.)J C~t:HJk :r AJ/ Alo /4t~~rs , 
J d1s/.;lld 
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ATTACHMENT 3 

AS QUALIFIED DATA SUMMARY 



TABLE : TOTAL CYANIDE ANALYSIS DATA FOR PROJECT 2008P-1, TASK 7, DATA PACKAGE 1110. 

: ~JmgE~: r~ 
-··----· - - - - ---• - ~----

. 1,2 ,3,4 
---4- ----f----- 1- - - ----- -

----- --· l-----'--+----1----;_----i (ALL) 
27 .5 0 5 .9 u 39.5 181 .3 10 .14 97 108 .0 B01184 91 -7901 27 .5 tr 

---- --- - -------t------t'--=t---- - - - , - ----. - ----------11---- 1------4------t--1----- 1 

B01178 91 · 7902 64 .7 IJ" 
------ ---t------F"---t-----t- 1--- 1- ----1-- ----1- - --1-------1-----1--------

----- ---- •---- -~----•----•----- ----1----- ------ - 1 
~Q!!?.7_ ~!__-7_9_03_ 133 .6 l:f' 130.2 2 .62 5.9 U 39 .5 291.2 10 .08 100 107 .0 
001101 91 -1 904 116.6 tr --- •·----~-----i---f 

801190 91 -7905 28.6 'J 27.2 ------- ---- 4 .96 5 .9 U 39 .5 179 .9 10.25 ----------+-- 1 96 109 

1~ ---t----+---/)---)~(,+.r+--+--+-l- -----• -l----+----t--- 1-----t-----~--•--- - t o - ,_,, Jc , --
~---- 1-----+----+\IV..:...'/ ~<-- ~ __ 1•-+--- l - - - 1----t---1----1-----1---- +------1-----• ------1 - --

1 ""1 
,o 
I ~~----t----f-----Jf-+----+-1----f·---+--+----+----+-----1------+----

----1----+----1--t-- ----¾ - 1----;-----t--t------t-----ft-----•- --------- •---+------
Mean 98 108 

Std. Dev. 2 1 
footnotes 

! .· Concentration of stock ICV-6=9.4 mg/L (9.4 l19 of cyanide is added to each distillation flask and recovered In 250 ml of NaOH). 
L__Qon_!ra~.!_~uired detection limit for water= 10 µQ.._./_L_. __ L_j. ___ _.._ __ ---"..__ ______________ ___ _ 

· 3. Used 250 ml of sample (G1, G2 and G3) per dis!![lation due to limited sample size of on!~_1_.5 __ L_.~ ____ ..._ _____ --1-____ 
1 

4. Duplicate precision under the CLP protocol must be within one CRDL when either sample or duplicate are below ~X CRDL. 



n 
C 
(;1 
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C 
0 
N 

Sample ID# 
----------
91-7901 

91-7902 

91-7903 

91-7904 

91-7905 

TABLE 4: COMPLEX CYANIDE DETERMIN.ATION 
FOR TASK 7, SDG #10 

Total CN Free CN Complex CN 

Sample Sample Sample 
ug/L ug/L ug/L (1) 

---------- ---------- ----------
28 2 u:r 26 

65 3 -:r- 62 

134 6 :, 128 

'717 83 T 634 

29 7 1' 22 

( 1) Results calculated by subtracting the Free cyanide results from the Total 
cyanide results. 

RESULTS CALCULATED BY CALCULATIONS CHECKED BY 
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ATTACHMENT 4 

DATA VALIDATION SUPPORTING DOCUMENTATION 



r. r 
1134r' '75BO ./b I / ~ C-SD-EN-SPP~. Rev. 1 

WET CHEMISTRY DATA VALIDATION CHECKLIST- FORM A-7 

PROJECT: Ze>e>- ~" - \ REVIEWER: 'D ~ DATE: ~ /z~/9 2. 

LABORATORY: '60.:ttc..\\e... / /JNL- CASE: ..,.-~;!_I- /0 SDG: /JD// 8"/-

SAMPLES/MA TRIX: s /JJc:.-y 
/$011 '54- ~Oll?A 6011..S-7 , , 

/JxJ1I 87 . .&ol/90 ,, 

1. DATA PACKAGE COMPLETENESS 

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. 

Data Package Item 

Case Narrative 
Cover Page 
Traffic Reporu/Chain-of-Custody 
Sample Analysis Data Repon Forms 
Standards Data 
QC Summary 

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

Raw Data 
Ion Chromatograph Chromatograms 
TOC and TOX Instrument Printouts 
Laboratory Bench Sheets 

Additional Data 
Laboratory Sample Preparation Logs 
Instrument Run Logs 
Internal Laboratory Chain-of-Custory 
Percent Solids Analysis Records 
Reduction Formulae 
Chemist Notebook Pages 

2. HOLDING TIMES 

Were all samples analyzed within holding times? 

Present'?: Yes No NIA 

.,/ 
✓ 

~ 
L 

.L 

-~ 

✓ 
✓ 

=z 
~ 
7 

:z .L 

L 

t_Yes ~ N/A 

Action: If any holding times were exceeded qualify all affected results as estimated (] for detects and 
UJ for nondetects). 

A7-l 
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3. I?-.TTIAL CALIBRATIONS 

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

An the correlation coefficients .!::0.9957 

Was a balance check conducted prior to the TDS analysis'? 

Was the titrant normality checked? 

4'> 
@ 

Yes 

Yes 

No NIA 

No NIA 

No @ 
No €) 

ACTION: Qualify all data as unusable (R) if reponed from an analysis in which the above criteria 
were not met. 

4. INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Have ICY an@een analyzed at the proper frequency? 

A@nd CCV percent recoveries within control? 

Are there calculation errors? 

Yes ~ NIA 

~ No NIA 

Yes ® NIA 

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

5. LABORATORY BLANKS 

Are target anal ytes 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 BLANKS 

Are target analytes present in the field blanks? Yes No -{i£) 
ACTION: Qualify all sample results for any analyte <S times the amount in any valid field blank as 
nondetected (U). 

7. MA TRIX SPIKE SAMPLE ANALYSIS 

Are spike recoveries within the acceptance limits'? NIA 

ACTION: If the sample concentration exceeds the 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 as 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 acceptance limits? 

Are there calculation errors? 

~ No NIA 

Yes @, NIA 

ACTION: Qualify the affected results according to the following requirements: 

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

SOLID LCS - Qualify as estimated (]), 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 limits? Yes No G 
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 (]) if the RPD 
falls outside the acceptance limits. 

11 . FIELD DUPLICATE SAMPLES 

Do RPD values exceed the acceptance limits? Yes No ~ 
ACTION : Note the results of the field duplicate samples in the validation narrative. 

12 . FIELD SPLIT SAMPLES 

Do RPD values exceed the acceptance limits'? Yes No <ifij;) 
ACTION: Note the results of the field split samples in the validation narrative. 
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13. ANALYTE QUANTITATION AND DETECTION LIMITS 

Have results been reported and calculated correctly? 

Are instrument detection limits below the CRDL7 

G No 

@ No 

Action: If analyte quantitation is in enor, contact the laboratory for explanation. If errors or 
deficiencies can not be resolved with the laboratory. qualify associated data as unusable (R). 

14. OVERALL ASSESSMENT AND SUMMARY 

Has the laboratory conducted the analysis in accorpance 
with the analytical SOW? ;V'1 a,e z/ c,-,, r1 

Were project specific data quality objectives met for 
this analysis? 

~;-(J(d .~ 

ACTION: Summarize all the data qualifications and complete the data validation narrative as 
specified in Section l 0.0 of the data validation requirements. 

A7-4 

NIA 

NIA 
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HOLDING TIME SUMMARY - FORM 0-1 

SDG:601 l~+ REVIEWER: µtt,C- DATE: ta I 2i tc;z... 
COMMENTS: c.'1 '--:dc. ~o\c\~ Tq-M.<- .., \4 dc...'-\S • 

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

601 ,i+ 16~\... "' ,.,.. ~:\_ ... ~/7/cil Al/A -~/Js/9 I ,J / A 
1 

--l, t &01, 1Y> I 
~o\ lSl 't>/5/'I' 'i /n, /91 

Ibo I I i1 ~J~/11 
~el \70 ,.',/ t 1~ 'V ,I/ 

So,\~ 4 
F.,.~~ 
Cut~ LO. .rd<... '1 /1 /1 I 111/4 9/z. 3/'1( ,J/4 

e,o, '"'~ i 
9/~/<; I •' 

f>ol l 5 7 

&o 1 l i 1 'is /'if /t; I 
60 I 110 ..,I/ i •V ..,v \V 

,--

PAGE_l_OF j_ 

ANALYSIS 
HOLDING 
TIME, DAYS QUALIFIER 

g /Vcf1,ve 
<o I 

II 

'i3 
~ ,v 
1l IA'J --/lo " 

J 8' 
IS 
;S , II -

- -- - - - ---



CAllnRATION DATA SUMMARY - FORM 0 -2 

SOG: f>l} ) IS4 REVIEWER: !)K.t DATE: k/2~/~-z_ PAGE_l_OF I 

COMMENTS: Lo-6or4n d;-J nr/- ~ ... ,4'2.,c. @P>\1 ,' ><Un<-1( Ml~r~vi.. V&.- tcdl-..... C - -~ V - -,• 

CALIO. TYPE: INITIAL ~NTINUING~ INSTRUMENT: 
\.. 

CALIO. DATE COMPOUND RF RSD/%D/%A SAMPLES AFFECTED QUALIFIER ,,o 

A f1 ~~,'Je. ( r;;IJ J A J! -
~ 

' 

cr--
LN 
---'= 
"'° ..__ .. a 

• 
~ ,~ 
~ n ......... 

' a--. V, 
t, 
' tT1 z 
' V, 

"d 
"d 

.. § 
~ 
~ 

-

' 



BLANK AND SAMPLE DATA SUMMARY - FORM D-3 

SDG:~oW641 REVIEWER: --0112 DATE: ~ )z4.Jq-z.__ PAGE / OF I 
COMMENTS: Cv4--H/d, ,tt)tt.j__ cle---1-~ M ~7' ~o-,,A/.or'~ Ylc..,.. I( s. 
SAMPLE ID COMPOUND RESULT a RT UNITS 5X IOX SAMPLES QUALIFIER 

RESULT RESULT AFFECTED 

-



ACCURACY DATA SUMMARY - FORM B-4 

SDG: e,o, \ 'b'l- REVIEWER: vi£ DATE: 1P/z1, jt;z. PAGE _/_OF I -.-
COMMENTS: II II 1H A./,- IX .SI))! -e- /J-ih'~ re.-t:!4>WYre-b µ;4/v~ (!LS'f--h-c-1 t?J./4-. 

SAMPLE(S) QUALIFIER 
SAMPLE ID COMPOUND % RECOVERY AFFECTED REQUIRED 

,J.:-t 
,a;-.., 
~ 

u-J 
....a::: 
'-..0 ....... 

~ 
r"Y 
s.n 

n ....... 
I co 

V, 
t, 

I 

tTI z 
I 

V, 

:g 
§ 
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,-:, 
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-
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PRECISION DATA SUMMARY - FORM D-5 

s0G:&1>ni4\ I REVIEWER 7)~~ DATE: &/ zl,/'f z_ PAGE_LOF _{_ 

COMMENTS: ,4 II "t-Af}/ ~e--t--<- ~I~ - - {,,~>~ f /J])s tJ~,>-1.. ~ol ln-t//2. - / 

COMPOUND SAMPLE ID: SAMPLE ID: RPO SAMPLES AFFECTED QUALIFIER 

.... 

. 
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CALCULATION SUMMARY - FORM B-6 

SDG:&//&11 REVIEWER: -:-V~f I DATE:~/~/fl-1 PAGE~OF..l_ 

COMMENTS : AH A.L/ ... .,~/~ .4~~ ~~ .... 0,. ---
~ 

./'IA-')" y ~ . 
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APPENDIX G 

DATA VALIDATION DOCUMENTATION 

SDG: B01199 

SAMPLES: B01199, B011J8, BOllDO, BOllKl 
B011D3, B011D6, B011C7 

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 vali~ation 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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ATIAGIMENT2 

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

\ 

SDG : .~) \ 't!i REVIEWER:~ I<./( DATE: &/2,t, /t;'2... PAGEj_QF _j_ 

COMMENTS: 

COMPOUND QUALIFIER SAMPLES REASON 
AFFECTED 

""Te,-~ ,, ..... 1 l-e.- l-{~ e,oH'"DD ~old<.u- Ti~ 
l -

~O\ \ 7:>3 

Ibo" '"D~ 

' v iV ~011 C.. 1 --v 
- All /tk ANCLl YS~ 'I, -J 

1,o I' rJ t-$ t11!-c-- J 
- /tt;J.f~ .s,+d 

V 

rJ-1' ~ v-=, 

; :: 

I 

-

I 



ATTACHMENT 3 

AS QUALIFIED DATA SUMMARY 

St. -... 



TABLE : TOTAL CYANIDE ANALYSIS DATA FOR PROJECT 200BP-1, TASK 7, DATA PACKAGE #11. 

f 1i,1l1~1t~~~•Jt,1T~~i1~~it~~~~,~~rt~ir~-t-,~-.~-~~-;+-~;-t-¥e_1_t_]_l_;+i-~-~!-~m-l-Jr_1_;~+tr-~!-i+,t-11-.~-t!-~-, -~· 
. . 

1,2,3,4 

___ , _ ___ - t----1-----t-----1------+------+----+-....... (_A_LL_..)_,. 
5.9 U 39.5 164 .8 9.73 98 104 

-----t----t----t-----+-------1---f----801199 91 -9129 10.7 .:r 10.7 
BO11J8 91 -9130 16.9 1:r 

0 

I CJ 

BO11D0 91 -9131 t•·~ u:r 5.9 
8011 K1 91-9132 40 .3 r:J 

U NIA 5.9 U 39.5 
-t----l.=,.._..---t - 1----t-- --t-----+------+-----------

160.7 10 .59 100 113 

BO1103 91 -9133 //.~ u tr 5.9 U NIA 5.9 U 39 .5 167 10 .44 10• 1 1 1 -----
BO1106 91 -9134 'A-3-5-:r u J 

--,-- ___ , __ _ 
C, 

BO1JC7 91 -9135 '''.:5-:r u :J 5.9 U NIA 5.9 U 38.8 
•(,"" 

159 .3 9.92 103 106 

~ -'-" l . 
0 

,___--f-----1------f-+-----I- ---__ __._.._ ___ 1-------1-------------.---1----
'-' ,. ' 

Mean 101.0 108.2 
Std. Dev. 2.• 3.7 

footnotes 
1. Concentration ol stock ICV-6=9.4 m9!h..(9.4 µ9 of cyanide Is added lo each distillation llask and recovered In 250 ml of NaOH). 
2. Contract required delecUon llmU for water "' 1 O µg/l_. _ ____,.__._ ___ ......_ __ ~---1i-------------+------1 
~- Used 250 ml of sample (G 1, G2 and G3) ~er d!sJillaJi.:...;011 ..... d.:...;u::...;;e-'t'-o....;..li....;..m;__ile_d_s;__a;__m ...... 1p~le......;;s_iz_e_o_f _on-ly.._....l ._5_L.--.&-____ ..__ ___ -+---t-----t 

4. Duplicate precision under the CLP protocol must be within one CRDL when either sample or duplicate are below 5X CRDL. 



g 
C/1 
I ' 
C 
0 "~ 

( 1) ' . 

Sample ID# 
----------
91-9132 

TABLE 4: COMPLEX CYANIDE DETERMINATION 
FOR TASK 7, SDG #11 

Total CN 
Sample 

ug/L 
----------

w . 

40 

Free CN 
Sample 

ug/L 
----------

7 

Complex CN 
Sample 

ug/L (1) 

----------
JJ 

Results calculated py subtractin9 the Free cyanide results from the Total 
cyanide results. I 

CALCULATIONS CHECKED BY 
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DATA VALIDATION SUPPORTING DOCUMENTATION 
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WET CHEMISTRY DATA VALIDATION CHECKLIST- FORM A-7 

PROJECT: 200- &P- \ ~ :'1:>a DATE: i{J / Z'1/f Z-

LABORATORY: &.Hdlc. I /All CASE: 7,t~J N SDG: I.) 0 I \ 'i ~ 
SAMPLES/MATRIX: 7 p}/,fVY 

t,011'ir ,601178 Ao1/ 1)0 _ ~OJ JK I , I 

An1 I tJ. 1· /:JO I 17> 3 Ibo 1 11> u . 

1. DATA PACKAGE COMPLETENESS 

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. 

Dar2 Package Item Present?: Yes No 

Case Narrative L 
Cover Page ✓ 
Traffic Repons/Chain-of-Custody v 
Sample Analysis Data Repon Forms :z 
Stancards Data ✓ 
QC Summary 

✓ Blanks Summary Repon Forms 
Spike Sample Recovery Report Forms ,. , 7 
Dcpli.::ate Sample Analysis Report Forms -✓ 

Laboratory Control Sample Repon Forms 7 
Raw Dara 

Jon Chromatograph Chromatograms 
TOC and TOX Instrument Printouts 
Laboratory Bench Sheets L 

Additional Da:a 
Laboratory Sample Preparation Logs ✓ 

Instrument Run Logs 7 
Internal Laboratory Chain~f-Custory z 
Percen: Solids Analysis Records ..L. :z Reduction Formulae 
Chemist Notebook Pages :z 

2~ HOLDING TIMES 

NIA 

v 
✓ 

✓ -

Were al l samples analyzed within holding times? Yes e NIA 

Action: If any holding times were exceeded qualify all affected results as estimated (J for detects and 
UJ for nondete:ts) . 
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3. I2'.1TIAL CALIBRATIONS 

Were all instruments calibrated daily, each set-up~~ and 
were the proper number of Stan(W'ds used? 

Are the correlation coefficients ~0.995? 

Was a balance check conducted prior to the TDS analysis? 

Was the titrant normality checked? 

~ No NIA 

(i,> No NIA 

Yes No @ 
Yes No e> 

ACTION: Qualify all data as unusable (R) if reponed from an analysis in which the above criteria 
were not met. 

4. 12'.TnAL Al\'D COKTINUING CALIBRATION VERIFICATION 

Have ICV an~een analyzed at the proper frequency? 

Ar~and CCV percent recoveries within control? 

Are there calculation errors? 

Yes ~ 
@· No 

Yes® 

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

5 . LABORATORY BLA~'XS 

NIA 

Are target analytes present in the laboratory blanks? Yes Q NIA 

ACTIO~ : Qualify all associated sample results for any analyte <5 times the amount in any 
laborat0:-y blank as nondetected (U) and list the affected samples and analytes below. 

6. FIELD BLA!\KS 

Are target analytes present in the field blanks? Yes No .Gi) 
ACTION: Qualify all sample results for any analyte <5 times the amount in any valid field blank as 
nondetected (U). 

7. MA TRIX SPIKE SAMPLE ANALYSIS 

Are spike recoveries within the acceptance limits? ~No NIA 

ACTION : If the sample concentration exceeds the 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 con:rol limits and the sample results are > CRQL, qualify the data as estimated (J). 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 accc:ptance limits? 

An there calculation errors? 

G> No NIA 

Yes ® NIA 

AcnON: Qualify the affected results aca:>rdinl to the followin& requiremems: 

AQUEOUS LCS • Qualify as estimated (J), all sample results > IDL, for which the LCS ~R falls 
within the range 50-79 ~ or > 120~. Qualify IS es,imarflld (UJ), all sample results < IOL, for which 
the LCS falls within the range 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 ~R is outside the 
established control limits. Qualify as estimated (UJ), all umple results < IDL for which the LCS ~R 
are lower than the ~tablisbed control limits. 

9. PERFORMANCE AUDIT ANALYSES 

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

10. DUPLICATE SAMPLE ANALYSIS 

Are RPD values within the acceptance limits? NIA 

Actior:: Qualify the results for all associated samples "of the same matrix as estimated (]) if the RPD 
falls outs ide L'le acceptance limits. 

11. FJELD DCPLlCATE SAMPLES 

Do RPD values exceed the acceptance limits? Yes No ~ 
ACTION : Note the results of the field duplicate samples in the validation narrative. 

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 narrative. 

A7•3 
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13. ANALYTE QUA}l.'TITATION AND DE"raCTION LIMITS 

Have results been reported and calculated correctly7 Yes ~ NIA 

Are instrument detection limits below the CRDL7 G> No NIA 

Action: If analyte quantitation is in error, contact the laboratory for ~lanation. If errors or 
deficiencies can not be resolved with the laboratory, qualify woc:iated dm as unusable (R). 

14. OVERALL ASSESSMENT AND SUMMARY 

Has the laboratory conducted the analysis in accordance 
with the analytical SOW'? Yes 6; NIA 

Were project specific dau quality objectives met for 
this analysis? 6) 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=4 

NIA 
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!'OLDING T'ME SUMMARY - FORM 0-1 

SDG:{!,olj q~ REVIEWER : 1'K.R DATE: te/2w/~2-
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