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INTRODUCTION 

This data package contains the results obtained by Pacific Northwest 
Laboratory (PNL) staff in the characterization of samples for the 200-BP-1 
site investigation analytical chemistry support 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 soil samples collected in support of Tasks 2 
and 4. · The analytical procedures required for analysis were defined in the 
Test Instructions (Tl) prepared by the PNL 200-BP-1 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 ~amples were delivered 
at refrigerated temperature to the 300 Area, 325 Building and 314 Building 
200-BP-1 Sample Custodian. 

The requested analyses for these ~amples were cyanide, free cyanide and 
ferrocyanide. A complex cyanide result is determined by the difference of the 
total cyanide and the free cyanide results. 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 table 2. Three appendices are 
provided; one for Test Instruction, one for Chain of Custody, Sample Analysis 
Request Forms and Sample Receipt Forms and one that contains the primary 
inorganic analytical data. 
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'CERTIFICATION STATEMENT 

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

B. M. Gillespie Date 
200-BP-l Project Manager 
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WHC Sample Number 

8015M8(S) 
8015N2(S) 
8015N4(S) 
8015N6(S) 
8015N8(S) 

TABLE 1: 200-BP-l Sample Numbers 

PNL ALO Sample Number 

92-01984 
92-02224 
92-02225 
92 -02226 
92-02227 
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Sample Type 

Soil 
Soil 
Soil 
Soil 
Soil 



CYANIDE ANALYSIS RESULTS 

Total cyanide analysis was performed in room 313 of building 325 in the 
Hanford Site 300 area. This data package includes cyanide results for five 
soil-sediment samples. Soil-sediment sample 92-01827 is not part of this data 
package . Cyanide results for Task 2&4 data package #11 are presented by 

' colorimetric analysis run batch. Data package #11 results are summarized in 
Table 2. 

Total cyanide results for soil -sediment samples and corresponding 
duplicates (where applicable) were below the instrument detection limit (IDL) 
of 0.6 mg/kg. 

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

Average spiked soil-sediment sample cyanide recovery was 100% with a 
standard deviation of 5%. 

Average recovery of cyanide for the laboratory control /initial 
calibration verification sample (ICV-6) was 91% with a standard deviation of 
3% in the case of the soil - sediment samples . Recovely value for ICV -6 
(LCS-0789, prepared by ICF Corporation) is based on the spiking of 2 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 for analysis groups within the data 
package were below the IDL. 
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TABLE 2: TOTAL CYANIDE ANALYSIS DATA FOR TASKS 2 AND 4 
SDG #11 

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

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

Sample ID# PNL Log# (mg/kg) C (mg/kg) C %RPO (/..llJ/L) C (}..llJ) (mg/kg) (mg/L) recovery(%) recovery(%) Q Footnote# 
---------- -------- --- - --- - -------- ------ - --------- -------- ------------ ----------- --------- ',.O 

1.2 ,3 O',, 
(ALL) -B015M8 92-01984 0.6 u 0.6 u N/A 5.9 u 48 .9 10.7 8.63 106 92 LN 

B015M9 92-01827 14 4 
_,r:. 
"~,O 
~ 

B015N2 "92-02224 0.6 u 0.6 u N/A 5.9 u 48 .6 10 .2 8. 1 100 86 • 
B01SN4 92-02225 0.6 u ·r;:;::i 

(..Ft 

----~ B015N6 92-02226 0.6 u 0.6 u N/A 5.9 u 48.6 9.5 8.8 94 94 ..I:: 
B015N8 92-02227 0.6 u ------------ -----------

Mean 100 91 
-..J Std. Dev. 5 3 

Footnotes 
1. Concentration of stock ICV-6=9 .4 mg/L (18 .4 µg of cyanide is added to each distillation flask and recovered in 250 ml of NaOH) . 
2. Contract required detection limit for soil-sediment= 1.0 mg/kg , 
3. Duplicate precision under the CLP protocol must be within one CRDL when either sample or duplicate are below SX CRDL . 
4. Sample B015M9 is not part of this data package . 



FREE CYANIDE ANALYSIS RESULTS 
Free cyanide analysis was not performed as samples must have a total 

cyanide concentration of greater than 2 mg/kg before free cyanide analysis is 
required. 
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Table 3: Free Cyanide Analysis Data 

NO DATA REQUIRED 
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COMPLEX CYANIDE RESULTS 

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

NO DATA REQUIRED 
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SAMPLE RECEIPT -FORM 

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

Delivered by:~ , ~~~ ~'S a'\-l Date/Time: \\-l. \ -C\ \:. \2 \0 

Received by: ~ . ~~ ~ ~ \ "1 ~ 

:cw$:;t'ami!i9J{a.fitenir.meeya:~-t: ~ ~ ~ ~ - \ 
Customer Samp 1 e Number ( s) :_~.;,;;._<;ZS,:___\...::S-::;..._""'-_ _...;:~=-------------
ALO Sample Number(s): 9 L._ -a\ 9 ~ 4---

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

2. Additional Shipping Forms (list): 

SH \2---
3. Custody Seals on Shipping and/or Sample Containers and their Conditions. 

Present __ v ___ Absent ___ _ 

If Present, Condition: __ \_~_~_, ___;_c___\ __________ _ 

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

Notes: ~ I\\-

5. Condition of Shipping Container (i,e . , broken container, dented , breached 
plastic bag, temperature of sample container as defined l'n Section 3.0 in 
PNL-AL0-051, etc)) ' . 

0 ~ C)OC 
6. Condition of Sample Vials. 

C)K_ 
7. Verification of Agreement or Nonagreement of Information on Receiving 

Documents. 

0~ 
8. Resolution of Problems or Discrepancies . 

0-\:=::--. 

RETURN COMPLETED FORM TO PROJECT MANAGER 

B01· oo~ 



Westinghouse Hanford 
Company 

CHAIN OF CUSTODY 

·tody Form Initiator .... o_,_,_ . ....;:c.;;;...•;......;:,D .... ,, ..... ~=.--:-)_,_g-=.s'--------------- Pro ,i er.t P: 91-019 

Company Contact U. S. Thompson Telephone {509) 376-2153 

Project Designation/Sampling Locations 200-RP-1 Operable Unit Collection Date I I - ~O -9 / 

Boring: ~j{p-5-\.j9B Tine: /030 ----------
Ice Chest No. (? If CE 1/<5 t'4- ?;:2-.. F=ield Logbook No. UHC-U-385-12 

Bi ll of Lading/Airbill No. 11/1\ Qff,;ite Property No. _Pl.;.:./..;..A ___ _ 

Method of Shipment __ l_la_n_cf_C_a_r_r-=-y ___________________________ _ 

Shippedto 325 Pttl Laboratory (300 Arca) 

Possible Sample Hazards/Remarks fvo ( haV"\1~ G / or rad, o ) oc:_) t Cs I l..,o z.c ..,.d~ J e. +('c+-(J w; '.L~ 
~;~Id 1·.,~"+-rv\/Y'l~~-i-.s. Keer Sc......,pJ~J c61'll~d. ,4.11 o.-,q\yJd C.L..P 

Sample Identification 

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

Rel inquished by: /Yl. C... Date/Time : 

I I ~/ /7 0 92 
Date/Time : ,,r2, Is, \ °2_\0 
Date/Time : 

Rel inquished by : Received by : Date/Time : 

Final Sample Disposition 

Disposal Method : Disposed by : Date/Time : 

Comments: B01- 00~ 

A,6000,407 (12/ 

~ - - ------ - - -- -



@Westinghouse 
Hanford COmpany SAMPLE ANALYSIS REQUEST 

PART I: FIELD SECTION 

Collector r}1, (, \)o~Q.') , 1'Yl I c~t!).~~t I { Date Sampled JJ-,o -<f f Time 103 0 hours 

Company Contact UJ_ S. T\.,"""'~ .SO"\ Telephone { 50'1 } 37<,- i, 53 

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

~OISM~ I , 12.S-~· alaD So~ l CLP- ro·LI c,v Fr~'" (,V ~ .. ,,,,,, c,v 
I I ..J I I 

' ~ 
~ 
~ 
~ 
~ I 

"' 
I 

I 

~ 
I 

I 

~ 
~ 
~ 
~ 
~ 
~ .. 

~ 
~ 
~ 

. ' ~ 
I "· 

Field Information•• Sa\1'1\(2 k Lu"~ Co 11,,~d ~,,i.o :th~ ~1b-B-4S[) bo,,-~ ha/~ (-::J. 

S!..!~~~c:r d 2rn- B~-t 1G~k .2 i 4 Fcr.lFS 

Special Handling and/or Storage )< ~ '-(' SQ I:!:] p I~~ Cb; //fr-/ 
A I ( C\1--)c L,,o CLe . . ' 

Possible SamP.le Hazards No Cb(m,co. ( C)C io.d,~l"'j ,c·<;. I ha.rc.'C.dl ri~kc~d 
Lv,~ ~)d. (..,1.f.vvw,11a-l-J. 

PART II: LABORATORY SECTION 

eceived~ k~~-~ TitleSf'. \{__ c«s Sc__\ C ~\\~ \' Date \ \-)_ \-~ ~ 
\.._) 

~~L~ r-~e~ s: ~ I Analysis Required 

• • .. rlU1· UU'± 

l 
lndrcatewhether sampl _ 1s soil, sludge. water. _tc . 

__ .. U•• bac~f~age lo, addifonal info,mation ,elativo to sample loca~io~ -
A . f;OOl) .406 (05'"30) 
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PNL-AL0-051, Rev. O 
Exhibit 1 
Page· f of 1 

SAMPLE RECEIPT FORM 

De 1 i vered by: _"M_. _, _'Q'"""-"~--\..J __ c;....,d.__L_~____,'S ___ Date/Ti me: \ --:L - 4, - ~ -\ \ ')___ ·. ?:i a 
Rece 1 ved by : ___ j ___ . -----~ .... CJ~.\s:::;..'\l-,---'-,1\.....i.~~S-__ 

-CJl!tbiife.ntHimeZafil!pjqj~~f.: ~ c:c Q:, ?- \ ~ ~ ~ 2. c\ 4 
Customer Sample Number(s): ~\S ~')__ ) ia \ SN 4) ~a\ s-~c;' ~a,~~ 8 
ALO Sample Number(s):_C\_-i.._-a--=-=2_'l..._2.. ___ 4.__ __ :::t:t)..-..,....___c __ \._L-___ -_a_~_2-____ "2.__~ __ 

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

2. Additional Shipping Forms (list): 

SP\~ 
3. Custody Seils on Shipping and/or Sample Containers and their Conditions. 

Present ~ Absent ----- -----
If Present, Condition: _________________ _ 

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

Notes: 

5. Condition of Shipping Container (i,e., broken container, dented, breached 
plastic bag, temperature of sample container as defined jn Section 3 . 0 in 
PNL-AL0-051, etc.) I 

C,:)'c_ 
6. Condition of Sample Vials. 

u \:::::_ 
7. Verification of Agreement or Nonagreement of Information on Receiving 

Documents. 
OK 

8. Resolution of Problems or Discrepancies. 

at::.. 

RETURN COMPLETED FORM TO PROJECT HAHAGER 

B01 - 00S 



Westinghouse Hanford 
Company 

CHAIN OF CUSTODY 

\. .ody Form Initiator l!) . s. :I:h_om {)$ DO 

Company.Contact U. S. Thor.ipson 

Project Designation/Sampling Locations 200-BP-l Operable Unit 

Projert #: 91-019 

Telephone ( 509) 376-2153 

Collection Date I °d /a /9 I 

_B_o_ri_n_g :_ci..:...;.l.-.b::. __ R.__-..... 4--~ ...... A:---------------- T; ric : j O D'? J / DOg) 3>1 ~ 
Ice Chest No. }t'\tE j )<$ tt '.22.. Field Logboo~ No. WHC-U-385-12 

Bill of Lading/Airbill No. _11.:.../A _________________ Offsite Property No. _tr __ /A ___ _ 

Method of Shipment __ H_an_d___;C....;.a_rr-=y:.__ ____ ___; ___________________ _ 

Shipped to 325 PNL Laboratory ( 300 Area) 

PossibleSampleHazards/Remarks No bamf'dS U'.)Ciioaj::pd lD):\-\J llild \A1SXvCT\i!n:k, 
)(9.,q p s~ 0ufu&. cw w~ vi Q__Lf-

Sample Identification 

(i) <aD \ SN2-

CHAIN OF POSSESSION (Sign and Print Names) 

Date/Time : 

12·1,-9l It 2.~ 
Date/Time : 

\L. "10 
Date/T ime : 

Relinqu ished by : Received by : Date/T ime : 

Final Sample Disposition 

Disposal Method : Disposed by : Date/Time : 

Comments : 
B01·- 006 



tu)\ Westinghouse 
\!±) Hanford Company SAMPLE ANALYSIS REQUEST 

PART I: FIELD S-ECTION 

Collector ..:::..,:,:;~~~"--+J-r..i...w..1.1U""""u....;;'---------- Date Sampled Ta/Jfll Ti me _...___--= hours 

..c;;....i~~-....--__..., ......... .........,.........,·=.:-.L_.,,=---- Telephone t:if/ >3]h:2JS3 

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

Special Handling and/or Storage Ye J. rJ :L) t11~2khJ QJu..lli.) r . 

PART II : LABORATORY SECTION 

•indicate whether sample is soil, sludge . water , '?tc . 
••use back of page for adrlitional informat inn ri>t.:itivP tn ~ilmr,IP ,,,,. ,,, in,, 



Westinghouse Hanford 
Company 

CHAIN OF CUSTODY 

C dy Form Initiator U). S · Th.on~ Projer.t /l: 91-019 

CompanyContact U.S. Thor.ipson Telephone (509) 376-2153 

Project Designation/Sampling Locations 200-BP-1 Operable Unit Collection Date Id /3 Jq J 

_B_or_i--'ng;.._: =d.....;I b-~B::;...-_Y ..... b_A_. ____________ Ti nc: 0 <g 57 
Ice Chest No. P~e / );S :it:l.?,.. Field Logbook No. WHC-U-385-12 

Bill of Lading/Airbill No. _11 ....... /_A _________________ Off site Property No. _U...._/_A ___ _ 

Method of Shipment __ H_a_n_d_C_a_r_r..::y ___________________________ _ 

Shipped to 325 PNL Lahora tory ( 300 Area) . 

Possible Sample Hazards/Remarks \JLDJiOa-.Cl/l dJJ ·vnd,{ (!_ ~ - !ii1'11Jr/ liJ.S-/(L}!YlllJd:J- · 
kJ;..e,p a~ QJuJ1,u)! .d4W CUL.~ -"" 1ZZ,{O. 

Sample Identification 

(D ~D15NB 

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

Date/Time : 

Date/Time: 

\')_-4-C\ 
Date/Time : 

Relinqu ished by : Received by : Date/Time : 

Final Sample Disposition 

; Disposal Method : Disposed by: Date/Time : 

I Comments : 
801•· OOb 



I /u)\ Westinghouse 
\!:!:) Hanford Company SAMPLE ANALYSIS REQUEST 

PART I: FIELD SECTION 

Collector ~ G. \J ~ 
Company Contact W-S · ]1\Q~Qr\ 

Sample Number and Type of Sample T f S 
1 

• 
Number Containers ype O amp e 

. 
Analysis Requested 

"'U J J r '/ 

/ 
/ 

' / 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 

/ 
/ 

· • / I 

Special Handling and/or Storage ~ lJ<!l.A'>,j:l!io oJiijJj__J • 

PossibleSampleHamd, '-IU))U UlJ.i flcm J 2rJ &pjd ~ 
PART II: LAB ORA TORY SECTION 

Received~ . () -""~"~~ -~ 

Analysis Requ, eci' --P~ L 
Title S <', ~\;.S,, St.\till6' Date \ 2- -'-t-9 \ 

C "-l • 
'U I -1-- UU'-' *Indicate whether sample 1s soil, sludge. watP.r , etc. U'-' 

··u~e back of n.:iae for .:i rlrlit i nn.:il i nfnrrT>:>l inn , .,1,, :., 0 ,~, ,~ ~·', _ - - . - -
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Samples were delivered directly to the Analysts . Therefore, no other PNL 
Chain of Custody forms were needed . 
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