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INTRODUCTION

This data package contains the results obtained by Pacific Northwest
Laboratory (PNL) staff in the characterization of sampies for the 200-BP-1
site'investigation analytical chemistry support Project. The sampies were
submitted for analysis by Westinghouse Hanford Company (WHC) under the
Technical Project Plan (TPP) 16772 and the Quality Assurance Project Plan
(QAPjP) ALO-001. The samples are all ground water samples 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-1 Project
Management Office in accordance with the TPP and the QAPjP ALO-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-1 Sample Custodian.

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 or calculated since the amount of the complex cyanide teing
ferrocyanide is indeterminant. - The quality control (QC) requirements for each
sample are defined in the test instructions for each sampie. 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. A1l QC data that exist are included in this
Data Package/Report.

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

I certify that this data package is in compliance with the terms and
conditions of the TPP 16772 and QAPjP AL0O-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.

AN L ie " [~/ l- 9

B. M. Gillespie Date
200-BP-1 Project Manager




WHC Sample Number

B01199
B011J8
B011D0
BO11K1
BO11D3
BO11D6
BO11C7

TABLE 1: 200-BP-1 Sample Numbers

PNL ALO Sample Number

91-09129
91-09130
91-09131
91-09132
91-09133
92-09134
92-09135

Sample Type

Water
Water
Water
Water
Water
Water
Water



CYANIDE ANALYSIS RESULTS

Total cyanide analysis was performed in room 419 of building 325 in the
Hanford Site 300 area. This data package-inc1udes cyanide results for seven
water samples. Cyanide results are presented by colorimetric analysis run
batch. Data package #11 results are summarized in Table 2.

Total cyanide results for samples and corresponding duplicates (where
applicable) were below the instrument detection limit (IDL) of 5.9 ug/1,
except for samples 91-9129, 91-9130, and 91-9132.

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

Average spiked sample cyanide recovery was 101% with a standard deviation
of 2%.

Average recovery of cyanide for the laboratory control /initial
calibration verification sample (ICV-6) was 108% with a standard deviation of
4%. Recovery value for ICV-6 (LCS-0789, prepared by ICF Corporation) 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 concentratiot..

Cyanide found in blanks analyzed for analysis groups within the data
package were below the IDL. Algebraically correct blank cyanide values are
found on page two of each run batch report.



TABLE 2: TOTAL CYANIDE ANALYSIS DATA FOR TASK 7

“SDG #11
WATER SAMPLES
o Sample Sample Blank Spike Sample+ sample Sample+ sample
: .61 dup. G2 "G5 added * spike G3 G4 (ICV) spike G3 G4 (ICV) Flags
Sample ID# PNL Log# (ug/L) C (ug/L) ¢C XRPD  (ug/L) c (ug) Cug/L) (mg/L) recovery(X%) recovery(X) Q Footnote#
1,2,3,4
B01199 91-9129 10.7 10.7 0 59 U 39.5 164.8 9.73 98 104 (ALL)
B011J8 91-9130 16.9 )
BO11D0 91-9131 5.9 U 5.9 U N/A 59 U 39.5 160.7 10.59 100 113
BO11K1 91-9132 40.3
B011D3 91-9133 5.9 U 5.9 U N/A 59 U 39.5 167 10.44 104 11
B011D6 91-9134 59 U :
BO11c7 91-9135 5.9 U 59 U N/A 5.? u 38.8 159.3 9.92 103 106
v Mean 101.0 108.2 '

Std. Dev. 2.4 3.7

Footnotes

1. ~Concentration of stock ICV-6=9.4 mg/L (9.4 ug of cyanide is added to each distillation flask and recovered in 250 mL of NaOH).
2. Contract required detection limit for water = 10 ug/L.

3. Used 250 mL of sample (G1, G2 and G3) per distillation due to limited sample size of only 1.5L.

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

CLP FLAGS

U = Analyzed but not detected (less than IDL)



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-ALO-271.

The analytical session consisted of analysis of 91-6550 (not in this
sample delivery group) and 91-9132 (Table 3). The quality of chromatograms
developed during the analytical session was very good. Based on the baseline
noise and response to bianks, the detection Timit for this analytical session
is estimated to be 1 ug CN /Titer.

The average spike recovery for this analytical session was 100% (range
97-103%) and the recovery of standards was 97%. The relative percent
difference for duplicate analyses is 2.3%.

Method precision and bias observed during the analytical sessions meet
client requirements.

The required free cyanide analysis for this sample was performed within
the contract required CLP maximum hold time of 12 days.



J2
WHC PNL J1 Sample
Sample Sample Sample Duplicate
ID# ID# ug/L Flags ug/L
BOOXZ5 * 91-6550 2.1 B
B011K1 91-9132 7.3 B 7.2
0 J1 = SAMPLE
J2 = DUPLICATE SAMPLE
J3 = SPIKE SAMPLE
Jé = STANDARD
J5 = METHODS BLANK
J6 = SPIKE DUPLICATE

Flags

#RPD

TABLE 3:

==Jd5-- ------- J3-----
Matrix Sample+ Spike
Blank Spike  Added
ug/L ug/L ug/L
6.1 4.1

0.3

* = Not a sample in report sample delivery group but reported for QC purposes.

CRDL = 10 ug/L

HT = Hold time

not met

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

SDG #11

Control
Std.
ug/L

FREE CYANIDE ANALYSIS FOR TASK 7

Standard
Added

Added

--J}--

Spike
Rec.

"‘J6"'
Dup. +
Spike

Rec.

--J‘----
Control -
std.
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COMPLEX CYANIDE RESULTS

The complex cyanide results are calculated 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 is greater than 20 ug/L. Samples below 20 ug/L total
cyanide are typically not\ana]yzed 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 was only one sample (91-9132) requiring free
cyanide determination. ,

10
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TABLE 4: COMPLEX CYANIDE DETERMINATION
FOR TASK 7, SDG #11

Total CN Free CN Complex CN
Sample ID# ug/L ug/L ug/L (1)
91-9132 40 7 33

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



509-376-5045

8(28/ % [(06

WHC - N- ‘#;4'69{ o 2R

N/A

BATTELLE NORTHWEST(PNL) 325 LABORATORY

SAMPLE IDENTIFICATION

B01199

2, 1L, P, WATER, TOTAL CYANIDE

CHAIN OF POSSESSION

inqui i 7B S arkde i
Relinquished by: Received by: Date/Time:
%M:?ﬂ Lee )5 (. Pt 27 8/28/9) JL37

< . . dgu A . . Q RQ% P, o
Relinquisied by: #1 Received by: 9. SSYNAY Date/Time _
Relinquished by: Received by: Date/Time:
Relinquished by: Received by: Date/Time:

BO1-00%<
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CHAIN OF CUSTODY

P.H. BUTCHER 509-376-5045
K. LEE 8(z27/9
200-BP-1
T d WHC - N- 4461 5. 67
| N/A |
N/A N/A

| HAND DELIVER

| BATTELLE NORTHWEST(PNL) 325 LABORATORY

SAMPLE IDENTIFICATION

B011J8

2, 1L, P, WATER, TOTAL CYANIDE

CHAIN OF POSSESSION

oS ke
Relmqylshed by: Received by: Date/Time: .
LoD Low Lo 2 128 Tl 8/2 /7, 1FS°
Relmqu:shed by: é‘%gecem‘? RQ%%\\JS gte/hmle WS
Relinquished by: Received by: Date/Time:
Rel inquished by: Received by: Date/Time:

B01-003



LREEL

' CHAIN OF CUSTODY

P.H. BUTCHER

. Tel

509-376-5045

K. LeE 8 2(/2/ ©723
200-BP-1

7~ Wi, —J - 246 ‘aét
N/A
N/A N/A

HAND DELIVER

SAMPLE IDENTIFICATION

BATTELLE NORTHWEST(PNL) 325 LABORATORY

BO11DO

2, 1L, P, WATER, TOTAL CYANIDE

CHAIN OF POSSESSION

. . . A’Mta' .
Relinquished by: Received by: Date/Time:
Yl g fon KD N 2 A 8/ar/9, [32o
Relinquished by: 777 {’/Received by: J. RQQ%\NS Date/Time: .
radeZZ N el /29y 1\ So
Relinquished by: \Rg;ived ‘by: Date/Time:
Relinquished by: . Received by: Date/Time:

'B01-004




P.H. BUTCHER

509-376-5045

K. LEE

200-8P-1

T &

N/A

N/A

offsn:e Proper Y:

N/A

HAND DELIVER

BATTELLE NORTHWEST(PNL) 325 LABORATORY

SAMPLE IDENTIFICATION

BO11K1

2, 1L, P, WATER, TOTAL CYANIDE

CHAIN OF POSSESSION

Relinquished by: Received by: Date/Time:

LZh D fec tD.c. szt | ofrz/e /4P

Relmqulghed by: /%:/4‘* Received by: \T ROBBINS Date Time: —
ot -2 AN PRR S ESYER WSO

Relinquished by: Received by: Date/Time:

Relinquished by: Received by: Date/Time:

B0O1-005




| P.H. BUTCHER '

| . Lee

200-BP-1

Page’ HWHC- D - 4’4’6! p,(oZ.
N/A | .
N/A N/A

HAND DELIVE

R

BATTELLE NORTHWEST(PNL) 325 LABORATORY

SAMPLE IDENTIFICATION

B0O11D3 .
2, 1L, P, WATER, TOTAL CYANIDE

CHAIN OF POSSESSION

inqui : ST S ke

Relinquighed by: Received by: Date/Time:
\i{z,/_Lu L. DL ) A A S/os /) /320

fnqut st ived by: . QQREBINS :

Relinquished by Received by: . ' Date/Time: -
f%&:iﬁv.\ﬂsx&;\”@ S {29 lay WSO

Relinquished by: Received by: Date/Time:
Relinquished by: Received by: Date/Time:

B01-006




CHAIN OF CUSTODY

P.H. BUTCHER 509-376-5045
K. LEE 82 [5/ 1[4
200-BP-1

76 W T - N 4961 p G2
N/A _
N/A N/A

HAND DELIVER

BATTELLE NORTHWEST(PNL) 325 LABORATORY

SAMPLE IDENTIFICATION

B011D6

2, 1L, P, WATER, TOTAL CYANIDE

CHAIN OF POSSESSION

Reli vls./l\,ed by/ Yopee. Received tz/ T oagce//nme /o, /7e0
2L /*é?éé WD,

Rellnqmshed by: / ’eym“ﬁw - RQABRIMN oa:e/g; lok \ || SO

Relinquished by: “Received by: Date/Time:

Relinquished by: Received by: Date/Time:

B01-0G"




CHAIN OF CUSTODY

P.H. BUTCHER .

| 509-376-5045

K. LEE

o812

200-8P-1

T e

Wie - ~ 44 b( e bz

| N/A

1 N/A

1 /A

| HAND DELIVER

BATTELLE NORTHWEST(PNL) 325 LABORATORY

SAMPLE IDENTIFICATION

B011C7
2, 1L, P, WATER, TOTAL CYANIDE

CHAIN OF POSSESSION

Relinquished by: Received by: e"Date/Time:
%/«ué-./ K—‘(ld/( 2.¢. )%ZZ; g/2//5, [32°
. Pk, Q. Gu:sse s
Relinquished by _ Receiv \ Date/T o
o D ﬁ/% RN, [Balay s
Relinquished by: Recelved by: Date/Time:
Rel inquished by: Received by: Date/Time:

B0O1-008
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SAMPLE ANALYSIS REQUEST

p—
—

Westinghouse _
Hanford Company
T

Collector K:D L€6

PART I: FIELD SECTION

Company Cantact B. H, Ford

Telephone (509 ) 376-6465

Date Sampled Time hours

Sample Number and Type of Sample

0

Number Containers Type of Sample* - Analysis Requested

BO8A 1(99]2, 1L, P W Total Cyanide 28001 110k
Bog_ ({JB |2, 1L, P W Total Cyanide O»2i0;  ll4q
B0 U Db| 2, 1L P o Tortal Cyande F21(0) |4l
g0 ((pol 2, 1LY W T Cyond®  gfifo

B0 1 |2 1L, P W il Cyande)  Plzzlo) 0S|
PO @B 2 |1, p W Todal  Cuande) 82((o 103
BD_ et 2, (L. P W Toraf Cyande 3@7{9: 083

field Information**

Special Handling and/or Storage

Possible Sample Hazards

PART Il: LABORATORY SECTION

Analysis Required _CO\\"Q( | A\

Received by ;} . g & % WS Title S QES CSOENNSTY pate D [lc‘ ‘c\ \

ey

_BO1-009

*Indicate whether sample is soil, sludge, water, etc.

**Usa back of pane for additional infarmatian relative tn camnlalacatian




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

SAMPLE RECEIPT FORM

Delivered by:_OMSTY  QUTCHE R pate/Time: 3 [lq [c‘ \

Received by: 3. RO 1\ N

Customer Sample Number(s): BQS\\C{Q\)%Q?;\'HA%iG(ﬁ\\ \)gr(sgl\u:,L)%?)\\\)B)%T-“f
ALO Sample Number(s): [1-Q1=29 o AL-N2AS Bg\ex

1.
2.

Customer Chain-of-Custody Form: Present "//// Absent

‘Additional Shipping Forms (1ist):

SH R

Custody Seals on Shippind and/or Sample Containers and their Conditions.
Present v/ Absent |

If Present, Condition: \naTOC T

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

Notes:

\\A.//F\‘

. 'Condition of Shipping Container (Verify that ice still exists such that

samples are at refrigerated temperature).

O = E;¢DC;/
Condition of Sample Vials. !
O =

Verification of Agreement or Nonagreement of Information on Receiving
Documents.

O v

Resolution of Problems or Discrepancies.

QO e

RETURN COMPLETED FORM TO PROJECT MANAGER

B01-010



509-376-5045

8l29/ 9

[0

WHC -N- 446( ,. 68

N/A

Offsite Property No:

N/A

HAND DELIVER

BATTELLE NORTHWEST(PNL) 314 LABORATORY

SAMPLE IDENTIFICATION

B01199
1, 1L, P, WATER, FREE CYANIDE

CHAIN OF POSSESSION

A ER e .
Relipquished by: Received b “VDate/Time:
4&u% e n-C )2%Z” g/28/ 9 [43D
Rellnqulshed by// /MM' Received by: 5’9‘“/0 SL#J'& Date/Time:
g.g_q, q) ras
Relinquished by: Received by: Date/Time:
Relinquished by: Received by: Date/Time:

BO1-011




P.H. BUTCHER

509-376-5045

LEE

@/7-7/7[

KO

200-BP-1

J7é-2% WHC- N 4a( o 6T
N/A -
N/A N/A
HAND DELIVER

BATTELLE NORTHWEST(PNL) 314 LABORATORY

SAMPLE IDENTIFICATION

B011J8

1, 1L, P, WATER, FREE CYANIDE

CHAIN OF POSSESSION

Relinquished by:

2 Foa Jed.l

Received by:

At arld e

, V2.5 27

- Date/Time:

8/27/5, JIS0O

SALy O. SwI7eE

rd

Relinquisqed bV /‘%éétw Received by: Date/Time:
Relinquished by: Received by: Date/Time:
Relinquished by: Received by: Date/Time:

Bo1-012




P.H. BUTCHER

509-376-5045

K. LEE

8(2 (%

| OT223

200-8P-1

J<e -

CFiel
Page-No::

72

e -~d- 44b0 (2
1

N/A

N/A

|:offsite Property. No:

N/A

HAND DELIVER

BATTELLE NORTHWEST(PNL) 314 LABORATORY

SAMPLE IDENTIFICATION

801100

1, 1L, P, WATER, FREE CYANIDE

CHAIN OF POSSESSION

Relinquished by: :

2% es

Received by;

L
Date/Time:

. £ D.C M 213/ /3 20
Relinquished by: ”¢k4ur-keceived bys: SAkLyr O §”9’7£ Date/Time:
Vo 7~ . f-29-9/ 110/
Relinquished by: Received by: Date/Time:
Relinquished by: Date/Time:

‘| Received by:

BO1-013




P.H. BUTCHER 509-376-5045%
K. LEE Blz7/4( ogsi
200-BP-1
JHE 22 WHC- N~ 44yl , 67
N/A
N/A N/A
HAND DELIVER ‘
| BATTELLE NORTHWEST(PNL) 314 LABORATORY
SAMPLE IDENTIFICATION
BO11K1
1, 1L, P, WATER, FREE CYANIDE
CHAIN OF POSSESSION
. . A IR .
Relinquished by: Received by: Date/Time:
L5 f. fa kD C ‘Lzl oraz/o /S0
Relinquilshed by: ' /m‘ " Recejved by: SKesy a S‘}@ Date/Time:
//@/Z . é %' ééﬁ : 2 | B-25-87 1/2/
Relinquished by: Received ‘by: Date/Time:

Relinquished by:

Received by:

Date/Time:

BO1-014




P.H. BUTCHER - 509-376-5045
K. LEE glz¢[7/ 1031
| 200-BP-1
Fme-7Z WHC - - 446l p (o
N/A
- N/A N/A
{ HAND DELIVER
BATTELLE NORTHWEST(PNL) 314 LABORATORY

SAMPLE IDENTIFICATION

801103

1, 1L, P, WATER, FREE CYANIDE

CHAIN OF POSSESSION

Relinquished by: Received by: /%/4“" Date/Time:
kD PG ZA Sl2y [? /520
Relinquisied by: M-—k&o— Recejved by: S O, S<2 TE | patesTime:
.- 9-20-%2) /07
Rel inquished by: | Received by: Date/Time:
Relinquished by: Received by: Date/Time:

BO1-015




509-376-5045

1 8/20(7

HAND DELIVER

BATTELLE NORTHWEST(PNL) 314 LABORATORY

SAMPLE IDENTIFICATION

BO11D6

1, 1L, P, WATER, FREE CYANIDE

CHAIN OF POSSESSION

Ao febee

Relinquished by: Received by: [ Date/Time:
<
;«wéfi/ 7 oo £ c. 2 Tl G/ d/5r (320
Relinquished by: /d/j‘mr Receiyed' by: Sacey o s“ﬁrﬁ Date/Time:
g-29-4%/ /1% )
Relinquished by: Received by: Date/Time:
Relinquished by: Received by: Date/Time:

B01-016




CHAIN OF CUSTODY

P.H. BUTCHER 509-376-5045

K. LEE

8(z2y/49¢ o8 /2

200-BP-1

L -72 WHC- N~ 446, (2
|
N/A
N/A N/A

HAND DELIVER

BATTELLE NORTHWEST(PNL) 314 LABORATORY

SAMPLE IDENTIFICATION

B0O11C7
1, 1L, P, WATER, FREE CYANIDE

CHAIN OF POSSESSION
Relinquished by: Received by: /@’""4“’ Date/Time:
H o Fee LD 2w 5/2/ /% /320
Relmqulshed /2‘ c“ﬂ Received, by: :/ﬂzzﬁ"ﬁ SL%I'E Date/Time:
Az %AQQQ,&) §-29-9/ 10O/
Relinquished by: Received byf¢ Date/Time:
Relinquished by: Received by: ) Date/Time:

BO1-017



015H9E, TR
A - oo | P I T T
@ Hanten Company SAMPLE ANALYSIS REQUEST

_ PART I: FIELD SECTION
Collector 7/ b éé—z— Date Sampled Time hours |
Company Contact B_H_Ford Telephone (509 )- 376-6465

Sirn:‘ﬁl:r Number m::;‘ Sample Type of Sample* Analysis Requested
308 /99 1, 1L, P W Free Cyanide - 25, 16
09 11l 1, 1L, P W Free Cyanide glhyss 1lye
A0 yido | | (L. P W Troe Cunide) Y5 o5 |
o ikl WP W Free Quande Ly o087
RO 41d3 |\, 1L, P W “Free Clande® 2ys) 105/
B0 ade | |, \L P W Tree (ande 2/ A Y
B0 ez | LILP W “Tee Cyande) 2y 5/ es/3

Field Information**

Special Handling and/or Starage

Possible Sample Hazards

PART ll: LABORATORY SECTION

Analysis Required

Face O
-

—
Received m&%ﬂsﬁa«z
ﬂ—M‘(—Lg

Tite Teod Lore T

Date £-29 ‘7'/

BO1-018

*Indicate whether sample is sail, sludge, water, etc.
**Use back of page for additianal information relative ta sample lacation.

A-6000-406 (0540)



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

SAMPLE RECEIPT FORM

Delivered by:_&% /Wm/ Date/Time: £-29-9/— //s/
L ~Fn 75 .

Received b ‘
Customer Sample Number(s): £0//99 - Boi11J3s ; Bosl D?/.' B0 y k{,'ﬁ&@%'fﬂ{/ﬁé)'
ALO Sample Number(s): ¢ 428 A @1 -9/35 Bo 1! c;
29-9/
1. Customer Chain-of-Custody Form: Present / Absent
2. Additional Shipping Forms (list):
S 5 A2

3. Custody Seals on Shipping and/or Sample Containers and their Conditions.
Present v Absent
If Present, Condition: W = tlr o P

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, dentedz breachgd
plastic bag, temperature of sample container as defined in Section 3.0 in
PNL-ALO-051, etc.)

6. Condition of Sample Vials. fﬂﬁ/ 50 0 _

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

8. Resolution of Problems or Discrepancies.

RETURN COMPLETED FORM TO PROJECT MANAGER

BO1-019



1

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

B0O2-002





