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Pacific Northwest Laboratories

P.O. Box 999

Richland, Washin§ton U.S.A. 99352

Telephone (509)376-5{ ?

December 3, 1990

Ms. Joan Kessner, T6-08
Westinghouse Hanford Company
P.0. Box 1970

Richland, Washington 99352

Dear Joan:

TRANSMITTAL OF 200-BP-1 GROUNDWATER ANALYSIS PROJECT, PARAMETERS OF INTEREST DATA
PACKAGE/I ’0RT NO. 1, REVISION O, DECEMBER 3, 1990

Enclosed is one »py of the subject 200-BP-1 Parameters of Interest Data

Pa ‘Report No. 1 and two copies of the report. The other two copies of the
ap| ;es will be transmitted to you as soon as duplicating can get them copied.

If you have any questions after reviewing the data, please give me a call on
376-5802.
Sincerely,

3N Htl

B. M. Gillespie

Analytical Laboratory Operations
200-BP-1 PNL Project I nager
Enclosures

cc: J.M. Latkovich

Q500 e

=
RN



INTRODUCTION

This data package contains the results-obtained by Pacific Northwest
Laboratory (PNL) staff in the characterization of samples for the 200-BP-1
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) ALO-001. 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 200-BP-1 Sample
Custodian.

The requested analysis for these samples were the parameters of interest
in the WHC SOW. These parameters of interest are; nitrate, nitrite,
phosphate, sulfate, cyanide, free cyanide, selenium, bismuth, total alpha,
total beta, cesium-137, cobalt-60, ruthenium-106, plutonium-239/240,
plutonium-238, strontium-90, technetium-99, uranium activity, and tritium.
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 matrix spike duplicates 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 15) for each analyte or method. Four appendices are provided; one for
Test Instruction, one for Chain of Custody, Sample Analysis Request Forms and
Sample Receipt Forms, one that contains the primary inorganic analytical data
and one that contains the primary radiochemistry analytical data.




CERTIFICATION STATEMENT

I certify that this data package is in compliance with the terms and
conditions of the TPP 16772 and QAPjP ALO-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 Y., o | =) 4=9 |

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

Quality Control

I certify that I have reviewed all data in this report/package for
completeness of the QC data and for compliance with project QC requirements as
defined in the TPP 16772 and the QAPjP ALO-001.

\ ol Do X ///"Lﬁ' /

JV L. Daniel 7 Date
PNL ACL Quality Representative




WHC Sample Number

699-55-55-001
699-52-57-001
699-52-57-027
699-55-55-025
699-52-57-050
699-52-57-049
699-52-57-050A
699-52-57-077
699-52-57-0778B
699-52-57-074
699-52-57-077A

200-BP-1 Sample Numbers

PNL ALO Sample Number

90-5335
90-5336
90-5343
90-5344
90-5345
90-5346
90-5347
90-5350
90-5351
90-5352
90-5353

Sample Type

Soil
Soil
Soil
Soil
Soil
Water
Water
Soil
Soil
Water
Water



TABLE 2:

WEIGHT PERCENT SOLIDS SUMMARY SHEET

' SAMPLE DUPLICATE AVERAGE SOLIDS
SAMPLE ID# PNL LOG# WT % WT % WT %
699-52~-57-001 90-5335 94.88 95.33 . 95.11
699-55-55~001 90-5336 96.41 95.70 96.06
699-52~57-027 90-5343 97.00 96.30 " 96.65
699-55-55-025 90-5344 96.08 96.04 96.06
~ 699-52~57-050 90-5345 96.88 97.19 97.04
699-52-57-077 90-5350 94.49 94.97 94.73
699-52-57-077-B 90-5351 94.43 94.38 94.41

* Weight Percent Solids were determined following the method outlined
in PNL-ALO-504.




ANION ANALYSIS RESULTS

The samples and their accompanying QC samples were prepared by procedure
PNL-ALO-108, Aqueous Leach of Sludges, Soils, and Other Solid Samples for
Anion Analysis. The sample solution was then analyzed by Ion Chromatography
(IC) according to procedure PNL-ALO-212, Determination of Inorganic Anions by
Ion Chromatography. This method is comparable to EPA method 300.0. The total
analysis was performed in building 325 in the 300 area.

The data are listed in Table 3. Analyses are listed on four separate
tables, a table for each analyte. The data are reported this way to allow

review of sample data, duplicates, blanks, matrix spikes, RPD and % recoveries
for samples of each analyte.

The mean % spike recoveries and their standard deviations (SD) are as
follows:

SAMPLE + SPIKE BLANK _+ SPIKE
SOILS WATER SOIL AND WATER
(% REC) _SD (%) (% REC) _SD (%) (% REC) _SD (%)
NO2-N 94.7 7.1 116.7 5.4 95.0 16.4
NO3-N  100.5 2.6 104.0 2.2 98.9 1.8
PO4-P 90.0 7.0 99.2 2.0 92.3 4.9
S04 99.1 3.7 103.3 2.8 100.5 0.5

Upon review of the nitrate and sulfate soil analysis of duplicates a mean
and standard deviation of the RPD’s of the duplicate values are:

Mean (% Std dev (%)
NO3-N 7.8 10.8
S04 2.9 3.2

The values varied due to heterogeneity of sample matrix. The
concentration of the other soil analytes and all analytes for water samples,

was below the detection limits, therefore a relative percent difference is not
calculated.



The hold times for water analysis of anions is 48 hours from sampling to
the time of analysis. Hold times on water samples were met on two water
samples and missed on the other two due to facilities maintenance. Since the
hold times were only missed by 4.3 hours and 3.5 hours, there is no impact on
the results. There are no hold times associated with the analysis of soils
except that the analysis of anions be performed within 48 hours of the aqueous

leach of the soils. All leaches of soils were analyzed within the requested
hold time.



TABLE 3: ANION IC ANALYSIS DATA

NITRITE (NO2-N)

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

SOLID SAMPLES

--------- % RECOVERJES---------
c1 c2 €5 = ceseseseee. C3ecemomene craeioe.s Chb-----ve- c3 cé cé4
SAMPLE SAMPLE DUP BLANK SPIKE+SAMPLE  SPIKE DUP+SPIKE SPIKE SAMPLE + ouUP+ Lcs
SAMPLE 1D# PNL LOGH# (mg/Xg) (mg/Kg) RPD (ug) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) SPIKE SPIKE SAMPLE
699-52-57-001 90-5335 <pL <pL NA <pl 60.9 61.8 57.3 58.1 98.5 98.; ----- '-?9.3-
90-5335R <DL <DL NA <plL 21.4 21.7 98.6 102.6
99.3
699-55-55-001 90-5336 <pL <DL NA <DL 78.14 80.5 72.9 71.6 80.5 71.6 98.0
90-5336R <DL <DL NA <DL 22.5 23.4 96.2 99.3
: 97.4
699-52-57-027 90-5343 <DL <DL NA <DL 23.1 24.9 92.8 100.7
103.9
699-55-55-025  90-5344 <DL <DL NA <DL 27.5 29.3 93.6 101.3
98.0
699-52-57-050 90-5345 <DL
699-52-57-077 90-5350 <DL
699-52-57-077-8  90-5351 <DL <DL NA <DL 24.0 23.4 23.7 23.7 102.6 100.0 101.3
*DL = detection limit of 0.5 mg/Xg (theoretical) mean Q4.7
std. dev. 7.1
WATER SAMPLES
L % RECOVERIES----- —eee
c1 €2 €5  eeeeeeeee-- [ I Co---vnene- c3 c6 cé4
SAMPLE SAMPLE DUP BLANK SPIKE+SAMPLE  SPIKE DUP+SPIKE SPIKE SAMPLE + DUP+ LCS
SAMPLE 1D# PNL LOG#¥ (ug/L) (ug/L) RPD (ug) (ug/L) (ug/L) (ug/L) (ug/L) SPIKE SPIKE SAMPLE
699-52-57-049  90-5346 <DL <DL NA
699-52-57-050A $0-5347 <DL <DL NA <pL 1680.0 1520.0 1670.0 1520.0 110.% 109.9 102.6
699-52-57-074  90-5352 (a) <DL <L NA 1810.0 1520.0 119.14
699-52-57-077a  90-5353 (b) <DL <DL NA 1830.0 1520.0 120.4
*DL = detection limit of 5§ wg/L mean 116.7 95.0 100.3
std. dev. 5.4 16.4 2.1

Note: RPD only calculated when results are >DL.

(a) Hold time missed by 4.3 hrs.
(b) Hold time missed by 3.5 hrs.
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TABLE 3: ANJON JC ANALYSIS DATA
NITRATE (NO3-N)
SOLID SAMPLES
--------- X RECOVERJES--=--=--~-~--
c1 c2 €5 W meemeseece. C3-e-vvrece cemrccecao- Co---=-=-ven- c3 cé cé4
SAMPLE SAMPLE DUP BLANK SPIKE+SAMPLE  SPIKE DUP+SPIKE SPIKE SAMPLE + DuP+ LCcS
SAMPLE 1D# PNL LOGH# (mg/Kg) (mg/Kg) RPD (ug) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) SPIKE SPIKE SAMPLE
699-52-57-001 90-5335 2.9 2.3 26.2 1.7 46.4 45.9 44.5 43.1 95.4 97.2 99.1
90-5335R 1.6 1.6 0 <DL 18.0 16.1 102.0 100.:
101.
699-55-55-001 90-5336 <DL <DL NA <DL 60.2 59.8 53 53.1 100.7 99.8 100.0
90-5336R 0.4 0.5 8.7 <DL 17.9 17.3 100.8 100.9
102.7
699-52-57-027 90-5343 1.6 1.6 1.2 <DL 20.3 18.5 100.9 100.0
100.0
699-55-55-025 90-5344 1.2 1.2 1.6 <pL 23.8 1.7 104.0 100.9
101.8
699-52-57-050 90-5345 1.2
699-52-57-077 90-5350 1.0
699-52-57-077-B  90-5351 0.9 0.9 1.1 <DL 18.3 17.4 18.1 17.6 99.9 97.6 99.1
*DL = detection limit of 0.5 mg/Kg (theoretical) mean 100.5
std. dev. 2.6
WATER SAMPLES
S i X RECOVERIES---------
c1 c2 (o T R €C3--cvemeee  sreeceennn Cb----==e-- c3 cé cé
SAMPLE SAMPLE DUP BLANK SPIKE+SAMPLE SPIKE SUP+SPIKE SPIKE SAMPLE + DUP+ Lcs
SAMPLE 1D# PNL LOGH# (ug/L) (ug/L) RPD (ug) (ug/L) (ug/L) (ug/L) (ug/L) SPIKE SPIKE SAMPLE
699-52-57-049 90-5346 <DL <DL NA
699-52-57-050A  90-5347 <L <DL NA <DL 1140.0 1120.0 1140.0 1130.0 101.8 100.9 100.0
699-52-57-074 90-5352 (a) 56.2 56.2 0 1230.0 1130.0 103.9
699-52-57-077A  90-5353 (b) <DL <DL NA 1200.0 1130.0 106.2
*DL = detection limit of 5 ug/L mean 104.0 98.9 100.6
std. dev. 2.2 1.8 1.1

Note: RPD only calculated when results are >DL.

(8) Hold time missed by 4.3 hrs.
(b) Hold time missed by 3.5 hrs.
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SAMPLE SAMPLE DUP

ce

(mg/Kg) (mg/Kg)

SOLID SAMPLES
c1

SAMPLE 10¥ PNL LOGH#
699-52-57-001 90-5335 <DL

90-5335R <L
699-55-55-001 90-5336 <DL

90-5336R 1.2
699-52-57-027 90-5343 <DL
699-55-55-025 90-5344 <DL
699-52-57-050 90-5345 <DL
699-52-57-077 90-5350 <DL
699-52-57-077-B  90-5351 <DL

..........

<L

*DL = detection limit of 3 mg/Kg (theoretical)

WATER SAMPLES

1 ce
SAMPLE SAMPLE DUP
SAMPLE ID# PNL LOGH (ug/L) (ug/L)
699-52-57-049 90-5346 <DL <l
699-52-57-050A  90-5347 <DL <DL
699-52-57-074 90-5352 (a) <DL <l
699-52-57-077A  90-5353 (b) <DL <L

*DL = detection limit of 31 ug/L

Note:

(a) Hold time missed by 4.3 hrs.
(b) Hold time missed by 3.5 hrs.

RPD only calculsted when results are >DL.

TABLE 3:

NA

ANION IC ANALYSIS DATA

PHOSPHATE (PO4-P
€5 eeeereceees
BLANK SPIKE+SAMPLE
(ug) (mg/Kg)
<DL 59.8
<DL 23.2
<DL 78.1
<DL 25.1
<DL 23.0
<pL 25.6
<DL 20.9
€S  eesmeee-e--
BLANK SPIKE+SAMPLE
(ug) (ug/L)
<DL 1570.0
1640.0
1630.0

---------

SPIKE

(mg/Kg)

25.1

SPIKE
(ug/L)

1620.0
1630.0
1630.0

........... C6"°"""
DUP+SPIKE SPIKE
(mg/Kg) (mg/Kg)
57 62.2

71.5 76.7

21.8 25.3

mecan

std. dev.

........... Cb“"""‘
SUP+SPIKE SPIKE
(ug/L) (ug/L)

1600.0 1630.0

mean

std. dev,

SAMPLE <+
SPIKE

.........

c3
SAMPLE +
SPIKE

X RECOVERIES----=--~--
c6 c4
DUP+ Lcs
SPIKE SAMPLE
91.6 88.3
96.9
92.0
93.2 90.8
93.9
93.9
95.1
92.6
93.9
93.9
86.2 92.6
% RECOVERIES----- e
cé Cé4
DUP+ Lcs
SPIKE SAMPLE
98.2 98.2
92.3 93.5
4.9 2.6
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TABLE 3: ANION IC ANALYSIS DATA

SULFATE -
SOL1D SAMPLES
--------- % RECOVERIES---=~=-=-==
ci c2 €5 @ eeecmcceeee C3---veecrs  cemmecceae- Co--c-connm c3 cé c4
SAMPLE SAMPLE DUP BLANK SPIKE+SAMPLE  SPIKE DUP+SPIKE SPIKE SAMPLE + puP+ Lcs
SAMPLE 10 PNL LOGH  (mg/Kg) (mg/Kg) RPD (ug) (mg/Kg) (mg/Kg) (mg/Kg)  (mg/Kg)  SPIKE SPIKE SAHPLE
699-52-57-001 90-5335 <DL <DL NA <DL 203.0 203.0 191.0 191.0 100.0 100.0 98.8
90-5335R <DL <DL NA <DL 72.9 71.3 . 102.2 gg-:
699-55-55-001 90-5336 <L <L NA <DL 265.0 265.0 236.0 235.0 100.0 100.4 99.2
90-5336R 3.7 <DL NA <OL 78.5 76.8 99.8 z-:
699-52-57-027  90-5343 22.7 21.3 6.4 <L 97.5 81.9 92.2 gg-g
699-55-55-025 90-5344 17.2 16.8 2.4 <DL 116.0 96.2 102.9 Zg‘i
699-52-57-050  90-5345 19.7
699-52-57-077  90-5350 15
699-52-57-077-8  90-5351 13.3 13.3 0 <L 87.5 76.9 96.5 101.6
*DL = detection limit of 6 mg/Kg (theoretical) mean 99.1
std. dev. 3.7
WATER SAMPLES
T , L s % RECOVERIES----7=-=~
ci c2 €5 meeeemee--- [ E e e Chb---=-v=nn c3 c6 c4
SAMPLE  SAMPLE DUP BLANK SPIKE+SAMPLE  SPIKE DUP+SPIKE SPIKE SAMPLE + DUP+ Lcs
SAMPLE I1D# PNL LOG¥#  (ug/L)  (ug/L) RPD (ug) (ug/L) (ug/L) (ug/L) (ug/L) SPIKE SPIKE SAMPLE
699-52-57-049  90-5346 <DL <DL NA
699-52-57-050A  90-5347 <DL <DL NA DL 4980.0 4980.0 5040.0 4990.0 100.0 101.0 100.0
699-52-57-074  90-5352 (a) <DL <DL NA 5250.0 5000.0 105.0
699-52-57-077A  90-5353 (b) <DL <bL NA 5220.0 4980.0 104.8 )
*DL = detection limit of 55 ug/L mean 103.3 100.5 99.6
std. dev. 2.8 0.5 0.7

Note: RPD only calculated when results are >DL.

(8) Hold time missed by 4.3 hrs.
(b) Hold time missed by 3.5 hrs.



CYANIDE ANALYSIS RESULTS

The samples and their accompanying QC samples were prepared by procedure
PNL-ALO-270, Total Cyanide in Waters, Solids or Sludges. The methodology is
comparable to CLP SOW 788 Method 335.2 distillation and colorimetric technique

for the analysis of cyanide. The analysis was performed in building 3720 in
the 300 area.

The procedure, PNL-ALO-270, did not reflect the correct CLP standard
preparation guidelines (Section 7.3.2.1 and 7.4.2.1). The analysts made a
deviation to the procedure and used the client requested method, CLP SOW
(788), Method 335.2, for the standard preparation (page D-76). An Interim
Change Notice (ICN) or revision to the procedure will be written.

One set of samples was inadvertently spiked with a level above the CLP
required spike level. The resulting % recovery was above 95%. During the
analysis of the other samples, the KCN spike solution was found to be 80% of
the specified CLP procedure requirements by titration with AgN03. New KCN
solution was prepared for subsequent batches.

The sample results were below the client required detection limits of 10

ug/L and 1 mg/Kg. Sample results are all below 2 ppm therefore, free cyanide
analysis was not required.

Upon review of the sample spiked data results, for soils results, the
mean recovery is 103.3% with a standard deviation of 8% and for water results
the mean recovery is 103.7% with a standard deviation of 2.2%. The spiked
blank results mean recovery is 103.4% with a standard deviation of 9.7%. The

overall spike recovery had a precision of + 7% and a bias (accuracy) of + 3.5%
on the average.

The general Environmental Protection Agency (EPA) hold time for total
cyanide is 12 days. In many cases the hold time was not met. The delay in
work is attributed to the above mentioned method/procedure problems and
internal logistics problems with Radiation Protection Technology (RPT).
Attention was spent on analyzing the soil samples to meet (or come as close
to) the hold times as they are more important and more critical to the
investigation of the task. Note that the soils greatest "miss" on hold times
is three days (Table 4, footnotes d and e). The water samples were field

13




blanks. When it was determined that hold times may not be met, priority was
given to soil samples. There is no impact from the hold time not being met on
the results of the soil sample analyses as they are below detection limits and
the analysis was performed only 1 to 3 days late. There is no impact on the
results of the late analysis dates of the water samples as they are below the
detection limits as expected of field blanks.

14
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TABLE 4: TOTAL CYANIDE ANALYSIS DATA

SOLID SAMPLES

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

--------- % RECOVERIES---=----~
61 G2 65  eeeseceeen. G3-comemcne e T S, c3 cé
SAMPLE  SAMPLE DUP BLANK SPIKE+SAMPLE  SPIKE DUP+SPIKE SPIKE  SAMPLE + DUP+ Les
SAMPLE ID¥ PNL LOG¥# (mg/Kg) (mg/Kg) RPD (ug) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) SPIKE SPIKE SAMPLE
699-52-57-001 90-5335 (d) 0 0.1 1.7 (&) 16.14 16.70 (b) N/A N/A 96.6 82.7 3.98 (c)
699-55-55-001 90-5336 0.1 0.1 0 15.29 15.66 (b) N/A N/A 97.6 100.2 110.8
699-52-57-027 90-5343 (e) 0 0.1 0 9.20 9.85 N/A N/A 93.5 107.8 96.3
699-55-55-025 90-5344 (e) 0 0.1 0 8.52 8.20 N/A N/A 103.9 114.5 113.5
699-52-57-050 90-5345 0.6 0.2 0 9.39 8.07 N/A N/A 116.4 106.7 116.1
699-52-57-077 90-5350 0.1 0.1 0.4 8.70 7.98 N/A N/A 109.0 115.2 101.6
699-52-57-077-8 90-5351 0.1 0.1 0.6 8.93 8.40 8.5 8.4 106.3 106.7 91.1
mcan 103.3 104.8
std. dev 8.0 11.0
WATER SAMPLES
-------- % RECOVERIES-------=~
G1 G2 G5  eeesee-e-es (o R R [ - c3 cé
SAMPLE SAMPLE DUP BLANK SPIKE+SAMPLE SPIKE DUP+SPIKE SPIKE SAMPLE < DuP+ LCS
SAMPLE 1D# PNL LOG# (ug/L) (ug/L) RPD (ug) (ug/L) (ug/L) (ug/L) (ug/L) SPIKE SPIKE SAMPLE
699-52-57- 049 90-5346 (1) 0.4 0.8 0.2 41.15 39.82 41,84 39.82 103.4 105.1 108.3
699-52-57-050A 90-5347 (9) 0.9 0.3 0.7 61.47 319.82 40.61 39.82 104.2 102.0 104.7
699-52-57-074 90-5352 (h) 0.1 0.2 1.9 40.19 39.82 100.9 97.2
699-52-57-0774  90-5353 (i) 0.1 -0.2 -0.3 42.24 39.82 37.12 30.82 106.1 93.2 100.9
mean 103.7 100.1
Detection limits for water /L std. dev. 2.2 6.2

= 1 uwg
Detection limit for soil = 0.1-0.4 mg/Kg (theoretical)

(a) Blank was turbid due to exfoliation of precipitates from glass frit of adsorber.
(b) Spike level higher than required due to miss calculation of spike level by anlayst.
(¢) LCS recovery low. Attributed to Analytical Error.

(d) Hold time missed by 1 day.

(e) Hold time missed by 3 days.

(f) Hold time missed by 14 days.

(g) Hold time missed by 13 days.

(h) Hold time missed by 7 days.

(i) Hold time missed by 8 days.



GRAPHITE FURNACE ATOMIC ABSORPTION ANALYSIS RESULTS

Samples and their accompanying QC samples were prepared following acid
digestion by procedure PNL-ALO-101, Acid Digestion for Metal Analysis. The
methodology is consistent with the CLP procedure for the acid digestion of .
waters and sediments. Digestions were conducted in 125 mL narrow mouth
bottles. Digestates were then analyzed by graphite furnace atomic absorption
(GFAAS) following procedure PNL-ALO-215, Selenium (Atomic Absorption, Furnace
Method), for selenium and PNL-ALO-216, Bismuth (Atomic Absorption, Furnace
Technique), for bismuth. Se and Bi analysis methodologies are consistent with
CLP SOW 788 Method 270.2. Digestion of samples was performed in building 325
and analysis by GFAAS was conducted in building 3720.

Analysis for Se and Bi was conducted on a Perkin-Elmer 5000, as a Zeeman
equipped unit was not available. The quarterly instrument detection limit

(IDL) for Se was found to be 1.5 ug/L. The corresponding IDL for Bi was found
to be 2.9 ug/L.

A preliminary analysis of the samples was performed to determine the
dilution factor necessary to bring the concentration to mid-range in the
calibration curve. A1l samples were determined to have Se and Bi levels below

the respective detection limits 3.75 ug/L and 7.25 ug/L. Detection limit was
defined as 2.5 times the IDL.

Upon review of the data tables for selenium (Table 5A and 5B) and bismuth
(Table 6A and 6B), the average recovery of selenium spike in waters is 98.2%
with a standard deviation of 11.5%, the average recovery of selenium spike in
soils is 65.3% with a standard deviation of 17.3%, the average recovery of
bismuth spike in waters is 101.7% with a standard deviation of 6.1% and the
average recovery of bismuth spike in soils is 90.5% with a standard deviation
of 8.4%. A precision determined from the duplicate sample analysis is not
possible since the results are below detection limits. Therefore, the

precision and bias based on spike recovery information associated with this
set of data are as follows:

16



Precision Bias (Accuracy)

+12% -2%
Selenium in soil +17% -35%
+

Selenium in water

6% + 2%
8% - 9%

Bismuth in water
Bismuth in soil

1+

The large bias associated with the analysis of selenium in soil samples
is attributed to the low concentrations of selenium and spike standard in the
samples and matrix interference (of iron) in the samples. The matrix
interference of iron interferes in the background determination in selenium
analysis. A Zeeman background correction attachment (not available in this
laboratory) is necessary for this matrix correction. The data in Tables 5A,
58, 6A, and 6B are flagged with appropriate CLP (as defined in CLP SOW 7/88,
pages B-19 and 20) flags where necessary. ICB, CCB, ICV, CRA, etc. are as
defined in the CLP SOW 7/88, Section E.

The CLP SOW 788 specified hold time of 180 days was met as well as the
contract required hold time of 120 days.

17



90-5346-85
90-5366-85-AS
90-5366-81
90-5346-B1AS
90-5346-83
90-5346-82
90-5346-82-AS
90-5346-84
90-5346-B4-AS
90-5346-86
90-5347-81
90-5347-81-AS

cev
ccs

90-5352-81
90-5352-81-AS
90-5353-81
90-5353-81-AS

(d) 90-5357-81
(d) 90-5357-81-AS
(d) 90-5358-81
(d) 90-5358-B1-AS

ccv
ccs
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TABLE 5A:

SELENIUM ANALYSIS DATA

ACID EXTRACTABLE SELERIUM IN WATER SAMPLES

Results
(ug/L)

<OL

19.7
<L

<DL
<DL
<DL

<DL

Duplicate
RPD (e)

..........

N/A

(8) Used a dilution of ICF/ICV-2= 26.4 ug/L
(b) Analytical spike (AS) = 10 ug/L.
(c)Pre-digest spike = 25 ug/L. for B3, B4 and Bé.
(d) Samples not part of Data Package #1

(e) RPD only calculated if both sample and

duplicate are greater than detection Limit.

Sample 1.0,

699-52-57-049
699-52-57-050A
699-52-57-074
699-52-57-077A

CROL®:
OL (IDL x 2.5):

Lab. Log #
90-5346
90-5347
90-5352
90-5353

S ug/L
3.75 ug/L

Sanpling
Date
10/04/90
10/04/90
10/09/90
10/09/90

*CROL = Contract required detection limit

Extraction
Date
10/21/90
10/21/90
10/21/90
10/21/90
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Spike (ug/L)

(b,c)

10
10
25
10
25
10
25
10
10
10
10
10

B1 = SAMPLE

B2 =

B3 a

B4 =

B8S =

B6 =

Analysis date
11/05/90
11/05/90
11705790
11/05/90

Spike
%Rec.

115

100
79

96

116
87

103

99
100
102

85

SAMPLE DUPLICATE
SAMPLE + Se SPIKE
LAB. CONTROL STANDARD
PROCEDURAL BLANK
SAMPLE + Se SPIKE DUPLICATE

Standard
*Rec.

97

97

CLP



90-5335-85
90-5335-85-AS
90-5335-81
90-5335-B1-AS
90-5335-83
90-5335-B3-AS
90-5335-82
90-5335-82-AS
90-5335-84 (d)
90-5335-B4-AS
90-5335-86
90-5335-86-AS
90-5335-87
90-5336-81
90-5336-81-AS

cCv
ccs

90-5343-81
90-5343-81-AS
90-5344-81
90~5344-B1-AS
90-5345-81
90-5345-B1-AS
90-5350-81
90-5350-B1-AS
90-5351-81
90-5351-B1-AS

ccv
ccs

Notes:

Soln. Conc.
(ug/L)
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TABLE 5B:

SELENIUM ANALYS!S DATA

ACID EXTRACTABLE SELENIUM IN SOIL SAMPLES

Results
(mg/Kg)

<L

<DL

34.2

<DL

<L
<OL
<DL
<0OL

<DL

Dupticate
RPO (e)

N/A

(a) Used a dilution of JCF/1CV-2= 26.4 ug/L
(b)Analytical spike (AS) = 10 ug/L.

{(c)Pre-digest spike =

25 ug/L. for 83, B6 and B7.

(d) B4 = LCS-0287 containing 39.2 mg/Kg Se
(e) RPD only calculated if both sample and
duplicate are greater than detection timit.

Sample !.D.

-

699-55-55-001
699-52-57-027
699-55-55-025
699-52-57-050
699-52-57-077
699-52-57-077-8

CRDL*:
DL (IDL x 2.5):

Lab. Log #
90-5335
90-5336
90-5343
90-5344
90-5345
90-5350
90-5351

0.5 mg/Kg
3.75 ug/L

Sampling
Date
9/25/90
9725790
10/01/90
10/01/%0
10/04/90
10/09/90
10/09/90

Eatraction
Date
11711790
11/11/%90
11/11/90
11/11/90
11/11/90
11/11/90
11/11/90

*CRDL = Contract required detection limit
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Spike (ug/L)
(b,c)

asemcsee cosme

10

10
25
10

10
10
25
10
25

10

10
10
10
10
10

B1
82
83
B4
8s
86
87

SAMPLE

Analysis date

11/13/90
11/13/90
11/13/50
11/13/90
11/13/90
11713/90
11/13/90

Spike
XRec.

95
53
75
59
74

78
95

59

564
50
36
62
59

SAMPLE DUPLICATE
SAMPLE + Se SPIKE
LAB. CONTROL STANDARD
PROCEDURAL BLANK
SAMPLE + Se SPIKE DUPLICATE
SPIKED PROCEDURAL BLANK

Standard CLP
*Rec. flags
97
96
u,u
u
87 "]
WU
96
w,u
W,
WU
WU
w,u
95




90-5346-85
90-5346-85-AS
90-5346-B1
90-5346-B1AS
90-5346-83
90-5346-82
90-5346-82-AS
90-5346-84
90-5346-B4-AS
90-5346-86
90-5347-B1
90-5347-81-AS

ccv
cce

90-5352-81
90-5352-81-AS
90-5353-81
90-5353-B1-AS

(d) 90-5357-81
(d) 90-5357-81-AS
(d) 90-5358-81
(d) 90-5358-81-AS

ccv
ccs

Notes:
(a) ICV & CCv = 3

Soln. Conc.
(ug/L)

...........
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3.33 ug/L

TABLE 6A:

BISMUTH ANALYSIS DATA

ACID EXTRACTABLE BISMUTH IN WATER SAMPLES

Results
(ug/L)

<DL

48.3
<Pt

L6.7

48.3
<DL

<0L

<0L

{b) Analytical spike (AS) = 20 ug/L.
(c) Pre-digest spike for B3, B4 and B6 = 50 ug/L.
(d) Samples not part of Data Package #1
(e) RPD only calculated if both sample and
duplicate are greater than detection limit.

Sample 1.D.
699-52-57-049
699-52-57-050A
699-52-57-074
699-52-57-077A

CROL® :
DL (1DL x 2.5):

*CRDL = Contract required detection Limit

Lab. Log #
90-5346
90-5347
90-5352
90-5353

60 ug/L

7.25 ug/L

Sampling
Date
10/04/90
10/04/90
10709/90
10/09/90

Duplicate
RPD (e)

..........

R/A

Extraction

Date
10/21/90
10/21/90
10/21/90
10/21/90

20

Spike (ug/L)
(b,c)

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

20

20
50

20
50
20
50

20

20
20
20
20

SAMPLE

[
~n
]

[- 2]
W
“ nonn

Analysis date
11/704/90
11704/90
11704/90
11704/90

Spike
XRec.

95

97
100

108
97

108

115
100
102

98

SAMPLE DUPLICATE

SAMPLE + Bi SPIKE
LAB. CONTROL STANDARD
PROCEDURAL BLANK
SAMPLE + Bi SPIKE DUPLICATE

Standard
XRec.

98
98

89

110

98




90-5335-85
90-5335-85-AS
90-5335-81
90-5335-81AS
90-5335-83
90-5335-82
90-5335-82-AS
90-5335-84 (d)
90-5335-B4-AS
90-5335-86
90-5335-87
90-5336-81
90-5336-B1-AS

ccv
ccs

90-5343-81
90-5343-B1-AS
90-5344-81
90-5344-B1-AS
90-5345-81
90-5345-B1-AS
90-5350-81
90-5350-B1-AS
90-5351-81
90-5351-B1-AS

ccv
ccs

Notes:

(a) Used a dilution of ICV-2 = 26.4 ug/L

Soln. Conc.
(ug/L)
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-2.5
19.3
-2.6
18.3
2.4
18.9
1.4
19.5
-1.8
18.1

26.8
0.7

TABLE 68:

ACID EXTRACTABLE BISMUTH IN SOIL SAMPLES

Results
(mg/Kg)

<L

3.53
<DL

32.5
3.464

<DL

<L
<DL
<DL
<OL

<L

(b) Analytical spike (AS) = 20 ug/L.

(¢c) Pre-digest spike =

S0 ug/L.

(d) B4 = LCS-0287+ 40 ug Bi spike
(e) RPD only calculated if both sample &
duplicate are greater than detection limit.

sanple 1.0.
699-52-57-001
699-55-55-001
699-52-57-027
699+55-55-025
699-52-57-050
699-52-57-077
699-52-57-077-8

CROL® :

Lab. Log #
90-5335
90-5336
90-5343
90-5344
90-5345
90-5350
90-5351

10 mg/Kg

DL (IDL x 2.5): 7.25 ug/L

Sampling
Date
9/25/90
9/25/90
10/01/90
10/01/90
10/04/90
10/09/90
10/09/90

BISMUTH ANALYSIS DATA

Duplicate
RPD (e)

N/A

Extraction

Date
11/11/90
11/711/90
11/11/90
11/11/90
11/11/90
11/11/90
11/11/90

®*CRDL = Contract required detection limit

Spike -(ug/L)

(b,¢c)

20
20
50
20
20
S0
50
20
20
20
20
20
20

BY = SAMPLE

B2 =

B3 =

B4 =

BS =

B6 =

B7 =

Analysis date
11/13/90
11/13/90
11/13/90
11/13/90
11/13/90
11/13/90
11/13/90
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91
90

9%
89
7%
102

96

96
9
9%
97
90

SAMPLE DUPLICATE
SAMPLE + Bi SPIKE
LAB. CONTROL STANDARD
PROCEDURAL BLANK
SAMPLE + Bi SPIKE DUPLICATE
SPIKED PROCEDURAL BLANK

Standard
%Rec.

98
9%

89

106

107

U

u,N
u,N
uN
U,N

UN



FREE CYANIDE ANALYSIS RESULTS

The samples and their accompanying QC samples were prepared by procedure
PNL-ALO-107, Leach Procedure for Preparing Sludges, Soils and Other Solid
Samples for Free Cyanide Analysis. The sample solutions were then analyzed by
direct injection into an ion chromatograph/amperometric detector instrument
system according to procedure PNL-ALO-271, Procedure for Analysis of Free
Cyanide in Water and Solid Sample Leachates. The analysis of free of cyanide
in waters or soils was to be performed on samples that had results of greater
than 2 ppm total cyanide. Free cyanide analysis was done for a few samples
that were nearing the hold time for total cyanide so the free cyanide analysis
would also meet the hold time for CLP total cyanide analysis.

Upon review of the data, the average recovery spike recovery was 58.8%
with a standard deviation of 15% and the average recovery of the standards was
86% with a standard deviation of 11.7%. The conclusion is a precision of the
method of + 12% and a bias (accuracy) of -14% on the average. The poor spike
recovery is attributed to the sonicating (which caused excess heat and loss of
CN) of the samples. Once the method was changed to magnetic stirring of the
sample, spike recoveries were acceptable.

The quarterly detection 1imit found for the free cyanide analysis system
used in Building 314 in the 300 area was 2 ug/L. This detection limit
determination was performed to CLP protocol.

The CLP SOW (No. 788) hold time was met. The defined hold time for
cyanide is 12 days. The four samples analyzed for free cyanide were analyzed

on October 8, 1990. The samples were sampled on September 26, 1990 and
October 2, 1990.
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TABLE 7: FREE CYANIDE ANALYSIS

Sample Sample+ Spike (20ppb) Matrix Spike Spike Control
Sample Duplicate Spike Added Control Blank Duplicate Rec std.
Sample ID# mg/Kg mg/Kg mg/Kg mg/Kg Std. ppb mg/Kg mg/Kg % % Rec.
90-5335-J-1 <0.2
90-5335-J-4 19.9 99.5
90-5335-J-4 15.9 79.5
90-5335-J-4 14.7 73.5
90-5335-3-4 18.3 91.5
90-5335-J-5 <0.2
90-5336-J-1 <0.2
90-5336-J-3 0.44 1 44
90-5336-J-6 1 <0.2
90-5336-3-6 1 0.58 * 58
90-5336-J-6 1 0.745 **74.5
90-5343-3-1 <0.2
90-5343-3-2 <0.2
90-5344-3-1 <0.2
mean 58.8 - 86
std. dev. 15.3 11.7

Note: Sample results reported based on undried sample weight.

* Freshly sonicated spiked sample - spike sonicated 10/8/90.
*%* Stirred (magnetically) spiked sample - not sonicated and hence no temperature
rise during leaching.
Note: Based on control standard run before and immediately after this spiked
sample, the spike recovery is within allowable limits. Detector response
drift is obvious here in later portion of the analytical session.

Jl = SAMPLE

J2 = DUPLICATE SAMPLE
J3 = SPIKE SAMPLE

J4 = STANDARD

J5 = METHODS BLANK

J6 = SPIKE DUPLICATE
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GAMMA ENERGY ANALYSIS RESULTS

Eleven samples were received for Gamma Energy Analysis (GEA). Seven
samples were soils and 4 samples were liquids. For the soils, a duplicate
soil and a matrix blank were analyzed per the Test Instructions received.
Water spike and water spike duplicate samples were spiked with Co-90 and
Cs-137 but not spiked with Ru-106 as a Ru-106 determination was to be
performed by a different sample collection method. Since these water samples
were field blanks for soil samples, the client decided not to perform the
sample collection method for Ru-106 (the water samples were to be submitted on
a resin as per the Ru-106 determination in waters sample collection method).
A total of 17 analyses were performed by GEA. The sample preparation and
counting were performed in 329 Building in the 300 Area.

The samples were prepared for counting by following PNL-ALO-105. This
procedure covers the preparation of both the solids and the liquids. The
geometry used for the solids was the "large tuna can." Two hundred twenty
grams of dried material were sealed into a "large tuna can." The liquids were
transferred into 500 ml polyethylene bottles. A total of 500 g of liquid was
taken for each sample. Note that for the analysis of !%Ru in waters, a
special sample was supposed to be collected if the requested detection limit
was to be met.

The samples were then analyzed by gamma-ray spectroscopy to determine
the quantites of %0Co, !%Ru, and !3’Cs present. This work was performed
following PNL-ALO-464 and PNL-ALO-470. The liquids were counted on Detector
K in a horizontal configuration. The soils were counted on two different
detectors. This served as both a cross check on the data and supplied
detection limit information on each system. The first system was Detector L
which is a lithium-drifted germanium [Ge(Li)] detector. The second system
was Detector I which is a coincidence-noncoincidence Ge(Li)-NaI(T1)
detector. This system was designed for improved sensitivity of single
gamma-ray emitting radionuclides such as !3'Cs.

Tables 7A and 7B present the measured values for 5%Co, Ry, and !%Cs
in the soils and waters, respectively. The detection limits quoted are
calculated as if the isotope was present at a level that is 2.5 times the
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square root of twice the average background. The average relative standard
deviation of analytical data for the two water spike samples for Co-60 and
Cs-137 is <0.3%. The average % recovery for Co-60 and Cs-137 in the two
water spike samples was 97.5% and 97.6%, respectively. The accuracy and
precision shown are far better than the requested values of * 25% and + 35%
for soils and + 25% and + 25% for waters, respectively.
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Table 8A:
Gamma Energy Analysis of Soils -
Detector 1|

(Radionuclide activity in pCi/g)

Date of Weight
Sample ID LRB # Count g. Co(60)
90-5335-L-1 53944-7-A 11-01-90 220.20 <0.015
90-5335-L-2 53944-7-8 10-31-90 220.73 <0.014
90-5336-L-1 53944-8-A 10-26-90 220.40 <0.008
90-5343-L-1 53944-9-A 10-29-90 220.06 <0.011
90-5344-L-1 53944-10-A 10-30-90 220.29 <0.012
90-5345-L-1 53944-11-A 11-04-90 220.04 <0.015
90-5350-L-1 $3944-12-A 11-05-90 220.05 <0.0094
90-5351-L-1 53944-13-A 11-07-90 220.18 0.015

+/- 35%

90-5335-L-5 53944-14-A 11-08-90 <1.1

Detector L

(Radionuclide activity in pCi/g)

Date of Weight
Sample 1D LRB # Count g. Co(60)
90-5335-L-1 53944-7-A 10-31-90 220.20 <0.019
90-5335-L-2 53944-7-8 11-01-90 220.73 <0.022
90-5336-L-1 53944-8-A 10-29-90 220.40 <0.018
90-5343-L-1 53944-9-A 10-30-90 220.06 <0.017
90-5344-L-1 53944-10-A 10-26-90 220.29 <0.010
90-5345-L-1 53944-11-A 11-05-90 220.04 <0,020
90-5350-L-1 53944-12-A 11-046-90 220.05 <0.018
90-5351-L-1 539446-13-A 11-08-90 220.18 <0,017
90-5335-L-5 53946-14-a 11-07-90 <2.6*"

RU(106)

<0.15
<0.13

<0.073
<0.10
<0.10
<0.13
<0.084
<0.11

" <4.2"

Ru(106)

<0.18
<0.20

<0.16
<0.16
<0.093
<0.19
<0.16
<0.15

<8.0*

This is a blank value expressed as pCi/sample. If one assumes an average
mass of 220 g, the values of Co(60), Ru(106), and Cs(137) for Detector | are

<0.0050, <0.019, and <0.0034 pCi/g and for Detector L the blank values are

<0.012, <0.036, and <0.010 pCi/g.

*® The one sigma uncertainty is based on counting statistics.

L1 = SAMPLE
L2 = SAMPLE DUPLICATE
L5 = BLANK

Detection Limit (theoretical as defined in the QAP jP ALO-001)
Cs(137) - 0.01 pCi/g
Co(60) - 0.01 pCi/g
Ru(106) - 0.11 pCi/g

Note: ALl U< values are detection limits associated with each
“not detected" analysis.
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Cs(137)

<0.0070
<0.0057

<0.0035
<0.0051
<0.0055
<0.0067
<0.0045
<0.0056

<0.75*

Cs(137)

<0.015
<0.017

<0,014
<0.013
<0.0079
<0.015
<0.013
<0.013

<2.3*
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Table 8B:
Gamma Energy Analysis of Waters

Detector K

Co(60) spike Co(60)

Date of Weight Co(60) Co(60) spike Added Spike  Ru(106)
Sample ID  LRB # Count L. (pCisL) (pCi/L) (pCi/L) % rec  (pCi/L)
90-5346-L-1 53944-15-A 10-24-90 0.5 <10 <140
90-5346-L-2 53944-16-A 106-30-90 0.5 7.1 <110
+/- 44%
90-5347-L-1 53944-17-A 10-25-90 0.5 10.9 <130
+/- 30%
90-5347-L-3 53944-18-A 11-01-90 0.5 84740 87030  97.4 <930
+/- 0.72%
90-5347-L-6 53944-19-A 11-05-90 0.5 85020 87030  97.7 <950
+/- 0.72%
90-5352-L-1 53944-20-A 10-31-90 0.5 <7.5 <118
90-5353-L-1 53944-21-A 10-26-90 0.5 <4.0 <50
90-5347-L-5 S53944-22-A 10-29-90 0.5 <8.4 <80

The one sigma uncertainties are based on counting statistics.

Density of water samples taken as 1 g/ml.

L1 = SAMPLE

L2 = SAMPLE DUPLICATE

L3 = METHODS SPIKE

LS = BLANK

L6 = METHODS DUPLICATE SPIKE

Detection Limit = Cs(137) - 3.2 pCi/L
Co(60) - 3.6 pCi/L
RU(106) - 44 pCi/L

ALl <" values are detection limits associated with each
"not detected" analysis.

Note:

Cs(137)
(pCi/L)

€s(137) spike Cs(137)

Cs(137) spike Added Spike
(pCi/L) (pCi/L) X rec
82970 85190 97.4

+/- 1.0%
83310 85190 97.8

+/- 1.0%



TOTAL ALPHA ANALYSIS RESULTS

The samples and their accompanying QC samples were prepared by
procedure PNL-ALO-106, Acid Digestion for Preparation of Samples for
Radiochemical Analysis. The digested samples were then processed by
procedure PNL-ALO-460, Source Preparation for Gross Alpha Analysis, and the
sources were counted in accordance with procedure PNL-ALO-461, Alpha
Counting Procedure. The sample results for solids are reported per received
sample weight (i.e. not corrected for wt % solids). Total alpha activity
was calculated using a counting efficiency factor for Pu-239. The

digestion, source preparation and counting were performed in building 329 in
the 300 area.

Water Samples

An Interlaboratory Control Sample (LCS) was analyzed with this sample
delivery group. This LCS sample is from the Environmental Monitoring
Systems Laboratory (EMSL).

Upon review of the sample data (Table 9A), the average recovery of the
spike in water samples was 92.5% with a standard deviation of 3.8%. The
conclusion is that the method achieved a precision of * 4% relative, with a
bias of - 8% on the average in water sample analysis.

Soil Samples

A percent recovery (i.e. counting efficiency) versus total solids curve
was prepared for the analysis of total alpha activity for soil samples. The
PNL method in procedure, PNL-ALO-460, is consistent with that in SW 846,
method 9310. This method requires the use of a counting efficiency versus
total solids curve for the gross alpha analysis in water samples and also is
an accepted method for gross alpha analysis of soil samples.

The blank from this analysis batch was very high for an unknown reason.
It appears to be a high flier as it cannot be attributed to instrument or
method errors, and is higher than sample results and not indicative of
problems with the other sample determinations. The blank spike showed
excellent recovery of 108%. The matrix spike and duplicate matrix spike
resulted in recoveries of 50% and 71% after curve factor corrections. These
recoveries are typical of gross alpha analysis of soil samples attributed to
uneven distribution of solids on the counting disk. Upon review of the
duplicate sample results (Table 9B), the relative percent difference (RPD)
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is 74% and the RPD for the matrix spike and the matrix spike duplicate
samples is 30%. The precision at the low end of total alpha is not within
the +35% required but the spike duplicates are within the precision limits.

There are no defined hold times for total alpha analysis.

|
|
\
30 |
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TABLE 9A:
WATER SAMPLE ANALYSIS

TOTAL ALPHA ANALYSIS DATA

Total alpha results reported as Pu-239

90-5346-A-1a
90-5347-A-1a
90-5347-A-2a
90-5352~-A-1a
90-5353-A-1a
90-5353-A-3a
90-5353-A~6a

90-5347-A-5a
90-5347-A~-4a

Sample Type
Sample
Sample

Duplicate
Sample
Sample

Matrix Spike

Dup. Matrix

Spike
Blank
Blank Spike

Total Alpha
(pCi/L)

Interlaboratory Comparison Sample (90-6819#*%)

Spike *

Conc. +/- Spike

RPD (pCi/L) 1 sigma % Rec.
4.9 237 3 96.6
237 3 92.0
237 3 89.0
mean 92.5
std. dev. 3.8

15

10 (EPA) 38

3.1 (std. dev.)

** EPA/EMSL sample - Gross Alpha-Beta in Water

90-6819-A-4a 3.38 0.28
90-6819-A-4a 3.59 0.28
90-6819-A-4a 4.44 0.31
mean 3.80
std. dev. 0.56
A-la = SAMPLE
A-2a = DUPLICATE
A-3a = SAMPLE SPIKE
A-4a = BLANK SPIKE
A-5a = BLANK
A-6a = SAMPLE SPIKE DUPLICATE

Detection Limit =

1.3 pCi/L

September 21,

1990

* One sigma uncertainties are based on propagation of mass, volumetric and
counting uncertainties.
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TABLE 9B:
SOIL SAMPLE ANALYSIS
TOTAL ALPHA ANALYSIS DATA

Total alpha results reported as Pu-239

Spike
Total Alpha +/- Conc. +/- Spike
Sample # Sample Type (pCi/qg) 1 sigma RPD (pCi/qg) 1 sigma % Rec.
90-5335-A-1a Soil 4.1 0.6
90-5336-A-1a Soil 3.7 0.5
90-5336-A-2a Duplicate 1.7 0.4 74
BL~5336-A-5A Blank 11.4 * 0.6
BS-5336-A-4a Blank Spike 51.8 * 2.1 47.9 0.5 108.1 *x*
90-5343-A-1a Soil 1.2 0.3
90-5344-A~1a Soil 1.5 0.3
90-5344-A-3a Matrix Spike 25.3 1.4 47.5 0.5 50.1
90-5344-A-6a Dup. Mat. Spi 34.4 1.8 30 46.5 0.5 70.8
90-5345-A-1a Soil 1.4 0.4
90-5350-A-1a Soil 1.4 0.3
90-5351-A-1a Soil 1.6 0.4
mean 76.3
std. dev. 29.4

* Based on 1 g. sample size.
** Based on assumption that true blank value = 0 pCi/g.

Detection Limit = 0.1 pCi/g (theoretical)

One sigma uncertainties are based on propagation of mass, volumetric and
counting uncertainties.




TOTAL BETA ANALYSIS RESULTS

The samples and their accompanying QC samples were prepared by
procedure PNL-ALO-106, Acid Digestion for Preparation of Samples for
Radiochemical Analysis. The digested samples were then processed by
procedure PNL-ALO-462, Source Preparation for Gross Beta Analysis, and the
sources were counted in accordance with procedure PNL-ALO-463, Beta Counting
Procedure. The sample results for solids are reported per received sample
weight (i.e. not corrected for wt % solids). Total beta activity was
calculated using a Sr-90/Y-90 efficiency factor. The digestion, source
preparation and counting were performed in building 329 in the 300 area.

Upon review of the sample data, the average recovery of the spike in
water analysis was 97.4% with a standard deviation of 3.6% and in soil the
average spike recovery was 67.8% with a standard deviation of 16.1%.
Therefore, the method achieved a precision of + 4% relative, with a bias
of - 3% on the average for water analysis and for soils a precision of + 16%
relative, with a bias of -32%. The precision and accuracy of these analyses
are within the required 1imits of the Technical Project Plan.

There are no defined hold times for total beta analysis.
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TABLE 10A:
WATER SAMPLE ANALYSIS

TOTAL BETA ANALYSIS DATA

Total beta results are reported as Sr-90/Y-90

Spike
Total Beta +/- Conc. +/- Spike
Sample # Sample Type (pCi/L) 1 sigma RPD (pCi/L) 1 sigma % Rec.
90-5346-A-1a Sample <3.1
90-5346-A-2a Duplicate <3.1
90-5347-A-1a Sample 8.8 2.2
90-5352-A-1a Sample <3.1
90-5353-A-1a Sample <3.1
90-5357-A-3a Matrix Spike 229 15 7.2 245 12 93.5
90-5357-A-6a Dup. Matrix 246 15 245 12 100.4
Spike
90-5346-A-5a Blank <3.1
90-5347-A-4a Blank Spike 241 15 245 12 98.4
mean 97.4
std. dev. 3.6
Interlaboratory Comparison Sample (90-6819%%)
90-6819-A-4a - 7.2 1.5
90-6819-A-4a 5.6 1.5 14
90-6819-A-4a 5.8 1.5
mean 6.2 10 (EPA) 62
std. dev. 0.9 2.2 (std. dev.)
A-la = SAMPLE
A-2a = DUPLICATE ** EPA/EMSL sample - Gross Alpha-Beta in Water
A-3a = SAMPLE SPIKE September 21, 1990
A-4a = BLANK SPIKE OR LABORATORY CONTROL STANDARD
A-5a = BLANK
A-6a = SAMPLE SPIKE DUPLICATE
Matrix Detection Limit = 3.1 pCi/L

* One sigma uncertainties are based on propagation of mass, volumetric and
counting uncertainties.
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TABLE 10B:

SOIL SAMPLE ANALYSIS

TOTAL BETA ANALYSIS DATA

Total beta results are reported as Sr-%0/Y-90

Total Beta +/-

Sanmple # Sample Type (pCi/qg) 1 sigma
90-5335-A-1a Sample 1.84 0.16
90-5336-A-1la Sample 1.87 0.17
90-5336~A-2a Duplicate 1.58 0.16
90-5336-A-5a Blank <0.17
90-5336-A-4a Blank Spike 1.37 0.19
90-5343-A-1a Sample 0.74 0.16
90-5344-A-1a Sample 1.79 0.22
90-5345-A-1a Sample 1.05 0.19
90-5350-A-1a Sample 1.07 0.16
90~-5351-A-1a Sample 1.21 0.16
90-5351-A-3a Matrix Spike 2.27 0.25
90-5351-A-6a Dup. Matrix 1.96 0.22

Spike
A-la = SAMPLE
A-2a = DUPLICATE
A-3a = SAMPLE SPIKE
A-4a = BLANK SPIKE OR LABORATORY CONTROIL STANDARD
A-5a = BLANK
A-6a = SAMPLE SPIKE DUPLICATE

Detection Limit = 0.17 pCi/g (theoretical)

14.7

Spike
Conc.
(pCi/q)

0.122

0.061
0.061

mean
std. dev.

* One sigma uncertainties are based on propagation of mass, volumetric and
counting uncertainties.

55.9



ICP-MS ANALYSIS RESULTS

The samples and their accompanying QC samples were prepared by
procedure PNL-ALO-101, Acid Digestion for Metal Analysis. The methodology
is consistent with CLP Inorganic acid digestion for metals. The sample
solutions (1:100 dilutions) were then analyzed by Inductively Coupled
Plasma-Mass Spectrometry (ICP-MS) Analysis, procedure PNL-ALO-280. The
technetium analysis was performed in accordance with procedure PNL-ALO-281,
ICP/MS Determination of 99-Tc and the uranium was analyzed in accordance
with procedure PNL-ALO-282, Determination of Uranium Concentration/Isotopic
Composition Using ICP/MS. The digestion of the samples was performed in 325

building and the analysis of the digestate was performed in building 3708 in
the 300 area.

Initially, there were a few sample preparation problems. Low level (71
ppb) uranium contamination was discovered. The analyst performing the
digestions used glassware used for inorganic metals analysis and was
originally unaware of the uranium contamination problem. The problem was
solved by using new plastic-ware. Inadvertent spiking of all samples with
9Tc¢ and U spike solutions was discovered upon analysis. It was determined
the analyst was interrupted during analysis and there was miscommunication
to the analyst completing the digestion. These problems were overcome and
the ICP/MS determinations were found to be straightforward. In general,
both %Tc and U concentrations were below or near the sample matrix
detection limits in these samples. A small interfering peak at mass/charge
99 was observed in preparation blanks and reagent blanks, thus limiting the
lower level detection to 0.01 ppb (leachate solution). Accurate uranium
isotope ratios could not be calculated due to statistically insignificant
count rates for the 234 and 236 isotopes. Consequently, at 238U
concentrations of <200 ppb, a total uranium activity was computed from the
238 concentration and the half-life of this isotope, also being applied
(assuming that 238U activity amounts to 48.1% of natural uranium activity).

Quality assurance measures included the analysis of blind standards,
duplicate analyses and analysis of spiked samples. Results for blind
standards are given in the **Tc and U data tables (Table 11 and Table 12)
and are in excellent agreement with standard values. Precision estimates
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based on duplicate analyses are difficult to determine due to the detection
limit values given in most cases for these samples. An exception here is
uranium in the soil samples, where duplicate values of 448 and 1357 ng/g
were obtained for sample 90-5335, indicating sample heterogeneity (obvious
in the samples received), preparation imprecision, or both. Spike
recoveries for %Tc ranged from 79% to 114% (mean of 94%) in the soils. A
precision of +18% and bias of -6% relative are deduced by this data for
spike recoveries. Water sample spike recoveries were consistent at 95% for
a precision of 0% and a bias of -5% relative. Uranium recoveries in the
water samples were 92-95% (mean 93%) with a precision of +2% and bias of -7%
relative, but were indeterminable in the case of the soil samples since the
inherent soil uranium contribution was well in excess of the spike amounts
(3-5 times the instrument detection Timits). Precision and accuracy will be
determined when enough data is available for control charts.

No defined hold times were required for these analytes, although
analyses were generally performed within 2-3 days of sample digestion.
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Filename: 200-BP-1 Solls DP1 TABLE 11: Tc-99 and Uranium Determinations (Soi]s)/

200-BP-1 SOILS ANALYSIS: Data Package 1

Tc-99 and Uranium Determinations
November 19 1990

PNL sample VIAL 1D DRY DILUTION: } ICP/MS Tc-99, Tc-99, Tc-99, Tc-99, Tc-99, U, v, v, v,
1.D. Number NUMBER WEIGHT Analysis ng/ml ng/g  ngl/g spike pCl/g, ng/mi  ng/g nglg spike
(a) No. leachate soll  spiked recovery, % dry soll eachate soll spiked recovery, %

(c.d) (d) (cd) (d) (e)

90-5335.-81 1 1.2949 b10g22 0.01 0.76 13 5.86 448

90-5335-B2 2 1.2227 b10q15 <001 <08 <20 16.77 1357

90-5335-B3 3 1.4756 b10gqi14 0.06 3.81 3.35 114 N/A . 5.67 380 3.37 N/A

90-5335-B4 4 1.2889 0b10g8 <0.01 <0.8 <20 : 148.00 11366

90-5335-B5 5 N/A b10gq11  0.01 1.34 N/A © 0.1 11

90-5335-B6 6 1.1494 :0b10gq19 0.06  4.83 6.09 79 N/A 6.21 5§35 4.32 N/A

90-5335-B7 29 N/A - 0b10g5 ©0.04 4.45 4.94 90 N/A 0.14 14 497 N/A

90-5336-B1 7 1.1273 0b10g20 0.01 1.23 21 5.77 507

90-5343-B1 8 1.0127 obi10g6 0.01 1.08 18 555 543

90-5344-B1 9 1.1042 ob10g21 0.02 1.53 26 5.14 462

90-5345-B1 10 1.2151 0b10g36 0.01 0.98 17 5.72 466

90-5350-B1 1 1.1909 0b10g23 <0.01 <0.9 <20 557 463

90-5351-B1 12 1.1173 0b10g9 <0.01 <0.9 <20 5.84 518

Tc/U STD ppb 0.0494 / 0.497  N/A N/A 0b10q7 0.05 0.52

Te/U STD ppb 0.0988 /7 0.994  N/A N/A 0b10gq18 0.09 ’ 1.03

TcU STD ppb  0.494 7 4.97 N/A N/A 0b10g33 0.49 :.g:

ToUSTDppb 0988 7/ 9.94  N/A N/A 0b10gq34 1.09

(a) Sample types:

B1 - sample

B2 = sample, duplicate

B3 = sample + Tc/U spike

B4 = laboratory control sample (ICF LCS-0287, no Tc or U data available)
BS « procedural blank

B8 = sample + Te/U spike, duplicate

B7 = blank + Tc/U spike

{b) units of ml/g dry soil except for -B5 and -B7 samples (blank/blank spike) units of mL . o
(c) leachate concentration corrected for Internal standard dilution (x 5.00/4.75) and preparation dilution factor
(d) units of ng/g except -BS and -B7 samples (blank/blank spike) units of ng

(e) not applicable - [U] in sample leachate >> [U] of added spike
(1) total uranium activity calculated using natural isotopic abundance for soil leachate [U] < 200 ppb: pCi = |U]"0.000336/0.481

v,
pClig (total),
dry solil
()

0.3
0.9
N/A
7.9
N/A
N/A
N/A

°ooooo0
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Filename: 200-8P-1 Water DP1 JABLE 12: Tc-99 and Uranium Determinations (Water)

200-BP-1 WATER ANALYSIS: Data Package 1

Tc-99 and Uranium determinations
November 16, 1990

PNL Sample ICP/MS Sample i Tec-99, Tc-99, Tc-99, Tc-99 spike, Tc-99, u, u, U, U spike, u,
ID. # Sample # Dil. Factori:“‘ppb leachate ppb sample ppb spike % recovery pCI/L pb leachate ppb sample ppb spike % recovery pCI/L
(a) (b.c) (b.c) ()
90-5346-B1 0b16q2/0b15q2 1.033 0.02 0.02 339 <0.01 «<0.01 <0.01
90-5347-B1 0b16q3/0b15q3 1.033 0.01 0.01 170 <0.01 <0.01 <0.01
90-5352-B1 0b16q4/0b15q4 1.033 0.01 0.01 170 <0.01 <0.01 <0.01
90-5353-B1 0b16g5/0b15g5 1.034 0.01 0.01 170 «<0.01 <0.01 <0.01
90-6705-B1 0b15q9 1.034 <0.01 <0.01 <170 <0.01 <0.01 <0.01
90-6705-B2 0b15q10 1.033 <0.01 <0.01 <170 <0.01 <0.01 <0.01
90-6705-B3 ob15q11 1.033 0.05 0.05 0.05 95 892 0.05 0.05 0.05 92 0.04
90-6705-B4 0b15q13 1.033 <0.01 <0.01 <170 0.08 0.09 0.06
90-6705-BS Ob15q14 1.03 <0.01 <0.01 <170 0.01 0.01 0.01
90-6705-B6 Obi15q15 1.031 0.05 0.05 0.05 95 892 0.05 0.05 0.05 92 0.04
90-6705-B7 0b15q17 0.999 0.05 0.05 0.05 95 892 0.05 0.05 0.05 95 0.04
Tc/U Sud 0.0494/0.497 0.05 0.49
Tc/U Sid 0.0988/0.994 0.10 1.00
Te/U Std 0.494/4.97 0.50 5.03
Tc/U Std 0.988/9.94 1.00 9.98

(a) Sample types:

B1= sample

B2= sample, duplicate

B3~ sample + 0.05 ppb Tc/U spike

B4 laboratory control sample (5/95 ICV-2, no Tc or U data available)
BS~= procedure blank

B6= sample + 0.05 ppb Tc/U spike, duplicate

B7= blank + 0.05 ppb Tc/U spike

(b) leachate concentration data corrected for Internal standard addition (x 5.00/4.75), preparation dilution factor

(c) ICP/MS sample #s 0b16q_ dala used for Tc-99; Obqi5_ data for U
(d) Total U activity calculated using natural Isotopic abundance for sample {U] <200 ppb: pCi = [U] *0.000336/0.481



PLUTONTUM ANALYSIS RESULTS

The samples and their accompanying QC samples were prepared by
procedure PNL-ALO-106, Acid Digestion for Preparation of Samples for
Radiochemical Analysis. The digested samples were then processed by
procedure PNL-ALO-466, Plutonium Separation; PNL-ALO-468, Electroplating;
and PNL-ALO-469, Alpha Energy Analysis. An approximately 10 gram sample
aliquot was digested for soils analysis and 100 ml aliquots for water
samples (PE water sample aliquots were 200 ml and 800 ml). The sample
results for solids is reported per received sample weight (i.e. not
corrected for wt % solids). The digestion, source preparation and counting
were performed in building 329 in the 300 area.

The samples were prepared using a Pu-242 tracer (therefore no matrix
spike samples were required to be run). The plutonium analyses are
calculated on the basis of their peaks ratioed to the Pu-242 tracer peak.
The % recovery is monitored only as a means of determining that enough Pu
was recovered for meaningful results. All samples, including duplicates in
the sample delivery group showed no detectable activity for Pu-238 or Pu-
239+240. Upon review of the Laboratory Control Sample (LCS) soil analyses,
triplicate results for Pu-238 presented a relative standard deviation (RSD)
of 27% (near the detection 1imit for soil sample analyses). The RSD for the
triplicate analyses of the same LCS soil samples for Pu-239&240 results is
2.4%. The RSD for triplicate analyses for LCS water samples for Pu-239&240
results is 1.4% for one LCS sample and 2.4% for the other LCS sample. The
Pu-238 analyses for these LCS water samples resulted in detectable activity
for only one analysis which was very close to the detection limit.

No hold times are defined for Plutonium analyses.
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Batch 1

Project
Sample 1D
90-5335-A-1¢
90-5336-A-1¢
90-5343-A-1¢
90-5343-A-2¢
90-5335-A-5¢
90-5351-A-1c
(1)90-6818-A-4c
(1)90-6818-A-2¢
(1)90-6820**

90-5335
90-5336
90-5343a
90-5343b
BL-5335Pu
90-5351
53289-34A
53289-348
53289-33C

* Based on 10 g sample size.
**Reported as pCi/L

Batch 2

Project
Sample 10
90-5344-A-1c
90-5345-A-1¢c
90-5350-A-1c
90-5350-A-2¢
90-5344-A-5¢
(1)90-6818-A-4c
(1)90-6820
(1)90-6820

BATCH 3

Project
Sample ID
90-5346-A-1c
90-5347-A-1¢c
90-5352-A-1¢
90-5352-A-2¢c
90-5353-A-1¢
90-5346-A-5¢c
(1)90-6818-A-4c
(1)90-6818-A-4c
(1)90-6818-A-4c

90-5344
90-5345
90-5350
90-5350
BL-5344
53289-34C
53289-33A
53289-338

Lab
Sample ID

90-5346
90-5347
90-5352
90-5352
90-5353
BL-5346
53289-31A
53289-318
53289-31C

TABLE 13:

Description

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

Duplicate
Blank
Soil

PE soil
PE soil
PE water

Description

duplicate
blank

PE soil
PE water
PE water

Description

water
water
water
duplicate
water
blank

PE water
PE water
PE water

pCi/g
Pu238
ND<1.62E-03
ND<1.60E-03
ND<2.11E-03
ND<1.24E-03
ND<1.76E-03
ND<2.48E-03
2.13E-03
1.45€-03
ND<9.49E-02

pCi/g
Pu 238
ND<1.96E-03
ND<2.58E-03
ND<1.79€-03
ND<1.76E-03
ND<2.74E+00
1.31€-03
ND<1.21E-02
ND<1.10E-02

pCi/L
Pu 238
ND<1.73E-01
ND<3.87¢-01
ND<2.84E-01
ND<3.29E-01
ND<3.94E-01
ND<2.40E-01
ND<1,13E-01
ND<1.44E-01
6.70€-02

4.60E-06
5.37e-04
(pCi/L)

(pCi/L)
5.74€-064

(pCi/L)

(pCi/L)

3.186-02

Pu 238 AND Pu 2397240 DATA ANALYSIS

pCi/g
Pu 239+240

ND <1,07E-03
ND <5.12E-04
ND <9.26E-04
ND <7.14E-04
ND <1.16E-03
ND <7.93E-04
3.23€-02
3,24E-02
8.56E+00

pCi/g
Pu 239+240
8.00E-04
1.70€-03
ND< 5,.75E-04
7.74E-04
1.58E+00
3.37e-02
8.53E+00
8.34E+00

pCi/L

Pu 239+240
9.97€-02
1.58€-01
4,55E-02
1.45€-01
2.37e-01
1.58€-01
2.31E+01
2.39€+01
2.42€+01

The errors quoted (1 sigma) are the propogated error of individual measurements.

(1)Laboratory Control Sample
90-6818 (QAP-33) soil PNL mean = 3.28E-02 pCi/g (X recovery = 105)
DOE/QAP value = 3,11E-02 pCi/g

90-6818 (QAP-33) water PNL mean

90-6820 (EMSL - Pu239 in water, August 24, 1990) mean = 8.48 pCi/L (std. dev.=0.12)

23.7 pCi/L

DOE/QAP value = 29.5 pCi/L

Detection Limit (approximate)

Pu238
PU2398240

NOTE:

(X recovery = 80)

EPA/EMSL value = 9.1 pCi/L (std. dev.=1.3)

Soils

0.002 pCi/g
0.001 pCi/g

Water

0.3 pCist
0.2 pCi/tL

41

(X recovery = 93)

Lower detection limits can be obtained when using larger sample aliquots or longer count times.

+/- 242Pu
1 sigma X% recovery
21.9
22.7
15.2
20.3
. 20.0
14.2
1.58€-03 20.0
1.64E-03 17.0
4.63E-01 5.7
+/- 242Pu
1 sigma X recovery
20.0
17.0
26.7
22.7
(pCi/L) 11.2
1.71€-03 17.9
2.55E-01 pC 20.5
2.48E-01 pC 23.1
+/- 242Pu
1 sigma % recovery
15.6
9.0
14.0
10.7
9.6
15.8
8.88E-01 14.0
9.52E-01 12.0
7.48€-01 15.3




STRONTIUM-90 ANALYSIS RESULTS

The samples and their accompanying QC samples were prepared by
procedure PNL-ALO-106, Acid Digestion for Preparation of Samples for
Radiochemical Analysis. The digested samples were then processed by
procedure PNL-ALO-465, Strontium Separation and counted by PNL-ALO-463, Beta
Counting. An approximately 10 gram sample aliquot was digested for soils
analysis and 100 ml aliquots for water samples. The sample results are not
corrected for Sr-89 activity; it is assumed that the samples have been in
the field sufficient time to allow for all Sr-89 to decay away. A
Laboratory Control Sample (LCS) was analyzed in one batch of Sr-90 analyses.
The assumption was made that this LCS sample contains no Sr-89. The sample
results for solids is reported per received sample weight (i.e. not
corrected for wt % solids). The digestion, source preparation and counting
were performed in building 329 in the 300 area.

Upon review of the sample data, the average recovery of the spike in
soil analyses is 102% and the standard deviation is 4%. The spike recovery
of the matrix spike sample in the water analysis batch was 101%. The
relative percent differences of the two soil samples analyzed in duplicate
are 40% and 18%. This difference is attributed to heterogeneity of the
samples. The resulting activity of the water sample and its duplicate
analysis were non-detectable. :

No hold times are defined for Strontium-90 analyses.
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* % %

Strontium-90 results not corrected for Strontium-89 that may be present.

One sigma uncertainties are based on propagation of mass, volumetric and

counting uncertainties.

Soil Samples

90-5335-A-1b
90-5335-A-2b
90-5336-A-1b
90-5343-A-1b
90-5335-A-5b
90-5335-A-4b
90-5343-A-3b
90-5344-A-1b

90-5345-A-1b
90-5351-A-1b
90-5351-A-2b
90-5345-A-5b
90-5345-A-4b
90-5345-A-3b

Batch &

90-5350-A-1b
90-5350-A-5b
90-5350-A-4b
90-6818-A-1b
90-6818-A-2b
90-6818-A-3b

Soil
Duplicate
Soil

Soil

8lank

Blank Spike
Matrix Spike
soil

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

Soil
duplicate
Blank

Blank Spike
Matrix Spike

B8lank

Blank Spike
Soil
Duplicate
Matrix Spike

TABLE 14: STRONTIUM-90 ANALYSIS RESULTS

ND<0.065
ND<0.056 **
2.41

+/-

1 sigma
0.039
0.040
0.038

0.262

Spike Conc.
pCi/g

2.489

Used to determine batch yield

ND<0.058

Sr-90
pCi/g
ND<0.071
0.095
ND<0.068
ND<0.062 **
2.481

0.216

Spike Conc.
pCi/g

2.404

Used to determine batch yield

Sr-90

pCi/g
ND<0.070
ND<0.091 =*w

+/-
1 sigma

Spike Conc.
pCi/g

Used to determine batch yield for soils

0.264
0.317
26.47

0.048
0.053
3.161

Detection Limit = 0.07 pCi/g (theoretical)

Laboratory Control Samples -
90-6818 (QAP 33) soil PNL mean
DOE/QAP value

** Based on 10 g sample size.

Water Samples

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

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

90-5346-A-1b
90-5346-A-2b
90-5347-A-1b
90-5352-A-1b
90-5352-A-3b
90-5353-A-1b
90-5346-A-5b
90-5346-A-4b

Sample Type
Water
Duplicate
Water

Water

Matrix Spike
Water

Blank

Blank Spike

Detection limit = 5.5 pCi/L

18

26.93

0.124

0.119

1.23

Spike
% Recov.

96.8

Spike
% Recov.

103.2

Spike
X Recov,

105

Normalized
% Yield (1)

100

Normalized
% Yield (1)

96

Normal i zed
% Yield (1)

not a part of this sample delivery group but reported for QC purposes.

= 0.291 pC
= 0.225 pC

ND<5.5

i/g
i/g

444

(X recovery = 129)

Spike Conc.
pCi/L

4978

Used to determine batch yield

+/-
1 sigma

.........

247

Spike
% Recov.

101

Normal ized
% Yield (1)

95

(1) ALl Sr-90 analyses are calculated on the basis of their ratio to the corresponding matrix spike

recovery normalized to 100%.
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TRITIUM ANALYSIS RESULTS

The samples and their accompanying QC samples were prepared by procedure
PNL-ALO-441, Tritium Separation, and counted by PNL-ALO-443, Liquid
Scintillation Counting. An approximately 5 gram sample aliquot was leached
for soils analysis and 50 ml aliquots were distilled for water samples. The
sample results for solids is reported per received sample weight (i.e. not
corrected for wt % solids). The leach, distillation and counting were
performed in building 329 in the 300 area.

The methods blank spike was used to determine batch yield. No other
methods blank spikes were analyzed.

The mean batch yield for water analysis is 96% and for soil analysis is
87%. A1l results and duplicates were below detectable activities, therefore
relative percent differences and accuracy and precision results cannot be
calculated.

No hold times are defined for Tritium-90 analyses.
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Water Samples

90-5346-K-1
90-5346-K-4
90-5346-K-4

90=5346-K-5
90-5347-K-1
90-5347-K-2
90-5352-K-1
90-5353-K-1

Detection Limit = 420 pCi/L

Soil Samples

90-5335-K-1
90-5335-K-2
90-5335-K-4
90-5335-K-4

90-5335-K-5
90-5335-K-5

90-5336-K-1
90-5343-K-1
90-5344-K-1
90-5345-K-1
90-5350-K-1
90-5351-K-1
90-5351-K-5

Sample Type

Water

TABLE 15:

Tritium
(pCi/L)

ND<420

TRITIUM ANALYSIS DATA

Blank Spike Used to determine batch yield
Blank Spike Used to determine batch yield

Duplicate
Blank
Water
Duplicate
Water
Water

Sample Type

Soil
Duplicate

ND<420
ND<420
ND<420
ND<420
ND<420

Tritium
(pCi/g)

ND<12.
ND<13.

Blank Spike Used to determine batch yield
Blank Spike Used to determine batch yield

Duplicate
Blank
Blank

Duplicate
Soil
Soil
Soil
Soil
Soil
Soil
Blank

ND<8.3
ND<8.4

ND<16.
ND<16.
ND<16.
ND<14.
ND<14.
ND<16.
ND<14.

Detection Limit = 16 pCi/g (theoretical)

* Based on 5 g. sample size.

45

Spike

Conc. +/-
(pCi/L) 1 sigma
Spike

Conc. +/-
(pCi/g) 1 sigma

Spike
% Recov.

Spike
% Recov.



Vg:rs:g\a%);’ouse Hanfo-rd - .CHAIN OF CUSTODY

CompanyContact\A) S’“’lqmoSoY\ . p#aég?(ghone(SOﬂi375 2818
: pleColIectedbv\A)S S&MDSQY\ Jw Poberto'i» qy— Tim S - /00

T

&-’-‘2——‘ g-
sample Locations Lﬁﬂ_ﬁL‘.ﬂ (,9a- 5H5-54 ‘ e
Ice Chest No.. 4—‘5:.560)/ pﬂcc/(ww& Field Logbook and Page No._ \'\JHC‘N'QX Z-ag a
Remarks _S0/C SAMPLﬁ C‘,DL,L&TED )NV 500 ml Ameer GLass BROTTES, SENT To 32l cas
Fog anAwsls oF PARAMeTERS OF /o 7emesT’ (o052 Rr/es) Doc/e &}: =32 vl
~ | 8ill of Lading No. ~ A Offsite Property No. NVNA
Mathod of Shipment _-/AVD LAG,

Shipped to _325 E)’/o’a > LN (AR, .
Possible Sample Hazards none (entited cii+h Qe/a’ ¢n5#umam€s = Mku R&E

POTENT AL, (N gmgm QQ“STITUEA/TS

. Sample ldentification  _..

- - 7' o‘o /
M‘ L W ¥ ot

JasS, 50i/, chumiral analuysis Yor R meters of Interest
Shulto

(Fapipnues 0ES! T074L _ALONA, ToTA, BeEDA: TeiTiM), Technetvm

1 5‘1rbr\1§a_.¢=m;jg; Ce§“gm ~137+( ng;[—!go' gu'}og\um -238;
’-Pl.ubnlum 233/230' TOTAL URANIUM * Séj:bgm“m-igg'
~ Now e;wgon,ug_,t._,g DES ; /\/r_rra_ﬁ-n.,  ToTe Gy AN gg- Sm.Pwrs' SELEMULM!

- i Fereoca am b, Fect C—k)m\hm—-) ':B-,s»u-w\ Phos omm

a EQﬁ- Ss-S5-00!

2,500 L. W%/&srsd- ChRmiCa) OM LSS Lo Rram@rx ofInJeresfP
. Pz AS ISTARTED ABOvE . Ps

= , —

e ' J
— | e

s

Chain of Possession

Relinquished by: 1) S. TApm plon Received by: R2 AL % //Tlme
Nl Lria " v ey sorsom
Relinquished by: ate/Timeg:
’ 2 / ?/z%a [ S2am
P "quished Received by: Dateflime: . .
v .
Relinquished by: _ Received by: . |DatefTime:

\ . B0O1~002 L A-6000-407 (04130)



(W) Yestinghouse E ANALYSIS REQUEST
@ Hanford Company SAMPL Q
PART I FIELD SECTION .
Collector W. 3. 'W\QW\PSDH j W Qoberh Kz S'\‘echate Sampled QI Qlﬂ{} T'meaiigooghours
Company Contact\} ). S . Shgm pSQﬂ , JW Looets Telephone (509 ) 373~ 3§18 /
::m%leer Number ?:r;?]gi?\::f Sample Type of Sample* Analysis Requested
. . . F
‘) L§9-52-S7-04 5, 5OOM(;‘ amberghss:; &DIL; chomaoad an R ulorg & rest]

| Raponue i pes i TozAL ALPH’U_IQTQL Bem™;
/ TRITIUM® TECHNe HUM~99+ STRONT VM -F0",

/ LESIUM ~I37 " C,beﬂt.‘t- D! PLUTONIUM-23§}
. 7 ° -

LUTONIOM=039 /240  Torace WRRNIUM. ]
~ RuHie nuwm - (0b .

NON RAPIDMUCOL  NES = NITRATE | TDTHC.

CVAIW oE ! SULPHATE ] Seu—:mum t‘-‘faeoeocve 104
/ F C)JA—&J!Q!: ' 515""Uﬂ7 -Dlo.Sn/mj-&/

I

A

.

¥9-ss-55-100¢

=2 Seomlsomber glass: Soll " Odb pida) Onalesis For Rramitin ?j&éﬂ“‘
T 7 7 /

T

/

/

Special Handling and/or Storage MM Ak SC AMM/’Q& Uhn Lr 32y Pﬂg‘

_La‘c;_—mﬁ Aobtog, (]
o /.

PART Il: LABORATORY SECTION

./ R
wnceiveavy 7/J/ Lo rve Lzt oo Lealin) _ ose _ZZzé@

——alysis Required

*Indicate whether sample is soil, sludge, water, etc. A-6000-406 (07/89)
**Use back of page for additional information relative to sample location.

/ B01-003

L




(X

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

S ECE

petivered by:_ R L . Ste Ll e nate/nme:_%%/?o /52
Received by:__ J)icsder [0, LRI
Customer Sample Number(s):___ & 29-52-52~0/ 29 - 55-55-00/

ALO Sample Number(s): 20-5335 > ?0“5§36

1. Customer Chain-of-Custody Form: Present v///, Absent

2. Additional Shipping Forms (list):
SAMPLE ANALYSIS REQUES 7~ Alcmnr AureD doad

3. Custody Sealj/22/§bippihg and/or Sample Containers and their Conditions.
Present Absent

If Present, Condition:__ AAD PZ#ST/C. SeAe O/‘thoﬂ/fé__ébp

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 (Verify that ice still exists such that
’ samples are at refrigerated temperature).

TCE /N C0LER —  GOOLER /0 005 CavoiTron
6. Condition of Sample Vials.

OK#Y

7. Verification of Agreement or Nonagreement of Information on Receiving
Docu?tlw. . WZM";‘
8. Resoluti;zc;? Problems or Discrepancies.

A

RETURN COMPLETED FORM TO PROJECT MANAGER

B01-004




vgoersr}::na%i;ouse Hanford k BRI »CHAIAN OF CUSTODY

Company Contact 'm L. M(m Telephone - S 73 -3¢/

¥

¢ .pleCollected by _A)- > - / /1] P 124 25 Time Aﬁ N

Sample Locations __(p 7 7-$S2-S7

7'2f
Ice Chest No.. NEERY Field Logbook and Page No. _{/ "‘/G )28 2 F— pL:?}
[ 4
Remarks ____é@%&g colle c Fo ¥ Z&MWQ / /fl'/ o1y,
Bill of Lading No. AL A Offsite Property No. ALl
Method of Shipment 2N ! 4 , &gp/l/ L vw ‘

Shipped to 285 L R eI ' N,

Possible Sample Hazards ]L07L( MW /(JLM /4’&424/ /M/Wmlm,ﬁ

- Sample ldentification ..

Aanq 52%7>027

4“ 2 aia O
*1 v

/

Chain of Possession

| Relinquished b Received by: L4 {/}’/.2, Date/Time:
ﬂ%»;w»\ % 2 e \Wfoo ISiSha

Relin .mshed by: %%//%J Dm/rr 70 /o /)QS

Received by: : Ddte/Time:

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

B01-005

A-6000-407 (04/90)




@ Westinghouse SAMPLE ANALYSIS REQUEST

Hanford Company

& P PART |: -FIELD SECTION
conector (). 5 Thamn o/ K- Z No{Hleres - vatesampled £QfR/D0 Time/2ST hours
Company Contact _z2.S - 77201)\12{07’« . Telephone (509 ) 373-3¢/¢

sample Number and Type of Sample .

Numger . Contayi':\ ers P Type of Sample* Analysis Requested

I)W-S&f?—'@ / Aégz__%g@ Aol OAorhiCal oo
/ 7 4
227

Nos AZZt»nuuquhAﬁxk_

Field Information®* Qlarn pofs O 8L%¢ e F _;4‘ 42 2 a%ﬁzqé @M

4 2z, ; oA _
Specnal Handling and/or Storage -%wﬂ ﬂﬁj”;// el LOg

PART li: LABORATORY SECTION

.Rnceived by \m%"\ Title _MA&AL_ Date _Z_lezﬁ/_

s‘:.slysns Required

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

B01-006

A-6000-406 (07/83)




PNL-ALO-051, Rev. O

Exhibit 1
Page 1 of 1
SAM R
Delivered by: gfé///w Date/Time: /0/2/‘?0 /600

Received by: 144315’
Customer Sample Number(s):__ 599 -%52-~S7-~027
ALO Sample Number(s): 20-53473

1. Customer Chain-of-Custody Form: Present / Absent

2. Additional Shipping Forms (list):

Semple Aralycs Regucee!

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

Present Absent

1f Present, Condition: éOOD

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

Notes: V/ﬁ'

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

PHEKRED 10 7D 225 BLD& BY STEFFLER— Coweep
NOT VER

IP‘{ SHPRINVE pNOTA VW ETS <AMPLE FéLT 0
6. Condition of Sample Vials. ' ¢ocd

& ooP

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

ACREE pii—

8. Resolution of Problems or Discrepancies.

M

RETURN COMPLETED FORM TO PROJECT MANAGER

B01-007



' : Westinghouse

Hanford Company SAMPLE ANALYSIS REQUEST
y— PART I FIELD SECTION '
Conector N S . Thom 1030/) / L2 .SJMJ" —_ Date Sampled LQ@_(‘ZQ Time %@_ hours
Company Contact _A/. S- WZOnz 19(01/1 - Telephone (509 ) 373- ZAT
m:‘g:r Number acr;c:‘g;:‘:gf sample Type of Sample* Analysis Requested
99-55-05=02 2, Heden WM%@ML__
N 77 /v Vi _ , f—
\ / TDTAL [ LPHA, TOTAL BT , T T1 UM
\ / TErNNETILLN=FF > Dvonh v ~50O }Qes: v 437
N Z CM.&QLMWf—
N r/ 232/040 » TOTAC VA A UM Jeuf/wﬂw,h\,‘
N pd Az z ¢ CUp O el
\ / SeLeEnIvM =
\Y/ Cyapn g, BiSMoth, PHOSHAR
N

, PART li: LABORATORY SECTION

Pareived by M"V Title éftzzg £ ZM4 2 Date _LQZ?/?O

»~—alysis Required

*Inaicate whether sample is soil, sludge, water, etc. A-6000-406 (07/89)
**Use back of page for additional information relative to sample location.

BO1-008




. .. Westinghouse Hanford . : . . CHAIN OF CUSTODY .

** Campany

Company Contact £)-S - 720 5ot ' Telephone- 379 ] 73 et i
sample Collected by LSWLW&M/?O ' _ Time _g!fo | |
Sample Locations - - SEO LT "
Ice ChestNo..__ 472 Field Logbook and Page No. (YMC ~N =258 7-2. 'pzﬁjarj
Remarks /12 ol e It 2na 4;,;, : ,'-.’.1.. 222 [ an b carneLia 22 ‘
,41 ek ia; a2, ' L 2 Cistr af ” one — SR S0 Vo Zetd
8ill of LEdIRERZEF T "’7%“‘/‘“‘" / Hm KD

Method of Shipment _JMM?M A—u ASL Sﬂ/h\f& VN~
Shippedto _o22S ¥ L /L AR. . d .
Possible Sample Hazards MML%%‘WM@J%

Sample ldenuf'cauon - -

\\
=~ : Chain of Possession
Relinquished by: . S 7'/7&4"/4.{0 ;Recewed by Date/Time:

70/3/¢p /OO

Relin unshedby 14 m 2 ; D/a; BZQD /Z Og /m “

Reli quashe& y: Received by: Date/Time:

Relinquished by: ' Received by: | : Date/Time:

BO 1—‘*\“ , = A-6000-407 (04/90)




PNL-ALO-051, Rev. 0

Exhibit 1
Page 1 of_;
SAM RECE 0
Delivered by: é%&/)f/‘/-&l/ Date/Time: /0/;/?0 szoll,;,n
Received by: M UK E .
 Customer Sample Number(s):__ (,¥9-K55-55-025_ (’:_20/7‘/63})

7

ALO Sample Number(s): 72 ’534—4

1. Customer Chain-of-Custody fForm: Present V//’/”Absent

2. Additional Shipping Forms (1ist):
54«»\1;&, ﬁrw,&(aao %M
3. Custody Seals on Shipping and/or Sample Containers and their Conditions.
Present L~ Absent
If Present, Condition:

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

Notes: /U /ﬁl—

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

ACKED I1NTO ™ 398 I?/d? by SfZFF/%/ @gLA worl
6. Condition o%ﬁfpﬁ‘éﬂ\fia%f‘j“‘w‘ Samples £l G
Goor

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

ﬂym WZW\

8. Resolution of Problems or Discrepancies.

oy

RETURN COMPLETED FORM TO PROJECT MANAGER

BO1-010



« * . Westinghouse Hanford CHAIN OF CUSTODY
- Company
Company Contact. We ndun Thomyson . Telephone -3 73~2K1§
$ .ple Collected by WS mﬁ\p&hﬁlﬁé StefiBle 1018 /90 Time /030 7455 04|
Sample Locations A2~ N ot 200~ BP- | ) R
Ice Chest No.. I SLUM I‘,O’B-&')L Field Logbook and Page No. ULNC N-&%'l‘?— 239
Remarks A ‘.A‘L .‘ Ve AT AL [ ot (DA AL LA o Mo 0 - D .‘4 2 0 ‘l’/' ~
/ ) ek pmn N

b-_‘ '.41 AL A PO 5 VIRE, S s /‘. > ...I (A /[ b e L ? -3;-—)

Biflof Lading No. NA’ () Offsite Property No. A/A

Method of Shipment

hand carcy SAME Cicwx—-da»\ Un ASL MMPEVM

Shippedto _B2D PNL. BQO-NZ%

Possible Sample Hazards _\ ON P, LX\CLLQJK.Qd \OAJ\ Q—{le m&"‘ﬂ) mOJd'S

0Alsd o el e

Sampleldentiﬁcation -

L9~ 53-57 - OSD

1)

200~ 6P~/

- 11 Y <

:\D&M\mﬁ of Ltterest/Soe S m{%%ﬁ‘%

} waq-62-8 7149

j, Sooml., Qlass, atec O henucal QJ\OJ:%ALA _Q%M&QL‘;_ v‘%__' M
s 3 - 5
- {3\ A (4D 4 ‘.A;.‘.A (Y . J U4 (X ‘ . N () ' \ CJ ." ) A\
. I\ .
- Rl LONS WATTA H 0 INALY ‘.l'.;k \ 4,._‘ vy Jold A0 Ny ﬁ‘J
0 1 D O o llugio
{
) (%N9-52-47- 0504
- O ‘..' A o0y QMlono N
- ‘ A LN .." 0 A ‘.“..L | (DM ! ‘.l‘ ‘.E44‘.‘ a‘ vV () " -’ A/
- Dby Adaas wiah o ) P
J a bd'
r/
/ - » y . Xkainof Possession | \
Relinquished by: |1). S. TN oMPSo™| Received by: £2 S/ e Date/Time:
MJ 77 LS 0/s/50 1260 dng |

Relinquishéd b ,(? SH S e Recéived byzyB n.Gillesy o Date/Time:

ﬂ. - Y5790 i3 F M
Relm{quusheg% Received by: Date/Time:
Relinquished by: Received by: Date/Time:

B0O1=01+ A-6000-407 {04/90)




Westinghouse
- Hanford Company

1

SAMPLE ANALYSIS REQUEST

e

PART I FIELD SECTION

Cw..ector

Company Telephone ( L?oq ) 373~

Contact : L() N. ﬁﬁ)ﬁ@'&/

Date Sampled ﬁ ZQ( ) Time m hours

3§18 048"

Sample
Number

Number and Type of Sample

Containers Type of Sample*

Analysis Requ
2008 P-] ()20

esteg

v

<0 -

? ./ / 500"\1 QZ(LQ

7-4

lgg.50-67

o«ﬂazrta.l«,,g,o%( amens v 0

\?t, \C",

3/—

7

Olﬁc‘/wm amaﬂmw K CN *free 24

; 31 JiJMQZ
° 1 B3 Q[/

121

)

/1/0; ahgm. amg_:é F‘Q% meTlato /Zadam“)aaz

0o, Clhom . a/na,zmaz /v toe 0/!/

3 j-lutn_
_ngm m_Dr ?{AJ

o> «*‘@"“

A\

LN

ddt.}c
Qe . ANQL 010 Mmﬁ f-Mz).wn_)E
d 0] /

/

o~

e

1.\

A

1

o~
\
A
—
—

-~

>

e

S

~

Field Information** _y/ d

‘ Q60-H-)
M@Amgﬂijﬁ v

o) qu,(,ud DM ket ( 04

bt_an o d

I Samu OQleey Qlbipeny 14)3&530/]/1_, LAD .

Special Handling and/é/ Starage c/

W..%Z.&Qﬁ&,l_

PART II: LABORATORY SECTION

P--gived by &:! “ ‘QM“' < Title p/\/\a:/\k MM

Ynalysis Required

Date /0-¢-90

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

801—01"

A-6000-406 (07/89)




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

SAMPLE RECEIPT FORM

Delivered by: <§§§;{iﬁﬂf4szzxx// Date/Time:_ /3 ' 17
Received by: GE;//éﬂfzé;ZLL(
Customer Sample Number(s): 4 99 -5~ 5708 N
ALO Sample Number(s): f?{p.— 534 E:"

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

/
3. Custody Seals on Shipping and/or Sample Containers and their Conditions.
b—
Present Absent

If Present, Condition: CzéquCfD | &)

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

Notes: ,() 462

5. Condition of Shipping Container (Verify that ice stil1l exists such that )
samples are at refrigerated temperature).

(5000 ; srar i efprtomle cnmmmle anplas pilos B0
6. Condition of Sample Vials,
& COP

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

8. Resolution 0;6%;0b1ems or Discrepancies.

M

RETURN COMPLETED FORM TO PROJECT MANAGER

B01-013




!

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

SAMPLE RECEIPT FORM

Delivered by: %7[( /[//W Date/Time: /3 (7 1/7/"L
Received by: o/ //{Sllﬂ/(/u
Customer Sample Number(s): 699~ cQ— 57~-0%9 é??'«fﬁ '57“OSA
ALO Sample Number(s): ?0’5 245 90-534 7

1, Customer Chain-of-Custody Form: Present L//////Absent

2. Additional Shipping Forms (list):
fﬁa/nfvyék_/Q/l Ruio ﬁ2L2§u£441/F

3. Custody Seals on Shipping and/or Sample Containers and their Conditions.
Present L~ Absent

If Present, Condition:

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

, amz.fhaoép¢%w@ﬁU6Wuws7nf 0Tt
Notes: 3 iOZ m&fa,&//lad’a%&m (Naoﬂ)// (W(U ‘fJ

3 14 e fPuee OW (a0l

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

o o0
6. Condition of Sample Vials. Lad

oo P

7. Verification of Agreement or Nonagreement of Information on Receiving

Documents.,
)

8. Resolution of Problems or Discrepancies.

RETURN COMPLETED FORM TO PROJECT MANAGER

B01-014




¥

~Westinghouse Hanford
- Company

CHAIN OF CUSTODY

CompanyContact W&)Dq S 7 HDMKO/\/

mple Collected by W. S~ Thompsen

Date __ /O/rO/F0O

o/s0/
Sample Loca}nons—%o 959 52-57

lceChestNo., # 3  ( slevier—

Remarks

he Eéo-ﬁﬂ-/ KI/FS

CWaidas oo ACEA, Nokth ,_EQ__I_____

a.,:—o&&_ FlEld Logbook and Page No. C-

Telephone Cﬂ 091373 - 3818

Time /D15 /00 /@ )5

7- : 54

Possible

Bill of Lading No. yav4 /3

Method of Shipment &0
Shipped to __\3AS AL LAReH7

Offsit?;Property No. _MA

ASL

ey (oo Aeen)

20

mple Hazards _2L04 2 czzéjzcmed éa m’ u,é/ NI e .

I) R9-52-67- o7y

Sample Identification

cﬁwduccbw?hm&mu&mo-/a (ab-)

2, 1-Ltn, ofnan ol (Bew "G MMM %/J/wnw

:) L99-52-67- 0776

MMW,E@&W Z £ TnrepeST

3L 1=52-57-024
O nd 2

N

'%m/ﬂnwn' ~L -

T rdo ~=me L

QQ

Chain of Possession

Reli unsh%i - S ’Thompllm

Received by: e A Date/Time:

ifka

DA /F0 1155

Rehnqu:shed by:

,%‘/4

Date/Time:

0 /o/% /&Jgéﬁg

Relmq/ 1shed bél

| e

Received by:

Da(elT ime:

Relinquished by:

Received by:

DatefTime:

* 1

B0O1-015

A-6000-407 {04/90)



| @ Westinghousa
o Hanford Company

SAMPLE ANALYSIS REQUEST

PART I: FIELD SECTION

Company Contact _(19.S Tham{o sen

Collector __(4).S. T}Lompsul gzs:}_g@r' Date Sampled 1O/1D/90 Time’ma__'ee

Telephone (509 ) 373-3%/{ '// LY

0476
hg rs

22603 P- |
Sample Number and Type of Sample .
Num?:er Contayi?\ ers P Type of Sample* Analysis Requested

) [e77-52-57 077;WW' b Bl
-9;&94’:2'57’ 077 6;&;&&‘7224&_5@&7_& 20! 3‘7 It
b99-52-57 :

u)d@L—’. anidnag Sfm.ft-u—ﬁv) M WW

M@L{%ﬂ%a
- welie: D O, X ol90 dornalascs 1D

1//_@9?—96%0774-3 '

/| SO0 ne .00 o otous o fon e S 0Tt

4 J At g omden TWawe NaOule Ounelrsty r7 Ots~ Dree TN

%JIM,’M?Z Lz, 2l W03 "0y Fimitetis caliooren -
S s

_ ~—~—_ /
\<‘ -
\
\
// \

4 /

\

Field Information**

7

Special Handling and/or Storage

# wﬁ&,@%
PN Lhp — 2oofech— (J

Waﬁ?-b«ags

PART Il: LABORATORY SECTION

* 3nreived by W%j %1&/

"
4lysis Required

Title é/w% &Qé' Date /a/oflfd

1 . .
*Indicate whether sample'is sail, sludge, water, etc.
**Use back of page for additional information relative to sample location,

B01-01b

A-6000-406 {(07/89)



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

SAMPLE RECEIPT” FORM

Delivered by: ‘&4/1/1/ Date/Time: @10/49 /1205

Received by:
Customer Sample Number(s): £99-52-57 -477 "0776 074 0114

ALO Sample Number(s):___ 90 - §350 ey /, £352 5—3-524»%& Q{80
‘ ! blbz
1. Customer Chain-of-Custody Form: Present K/Absent

2. Additional Shippigg Forms (list):

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

If Present, Condition: égjﬁﬁ

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

Notes: /%4,

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

Zleh
6. Condition of Sample Vials.
oo
7. Verification of Agreement or Nonagreement of Information on Receiving

Docume/n?;)/w(/ ﬂ/l' U/t/

8. Resolution of Problems or Discrepancies.

RETURN COMPLETED FORM TO PROJECT MANAGER

B01-017




,,,,,,,,,

B2 - PNL CHAIN OF CUSTODY FORMS

B02-001




Page _1_of _]_ SO Chain of Custody Number _200BP1-1
' ALO CHAIN OF cusTODY

90-5335 Free CN 699-52-57-001

ALQ SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION
SENDER /W %«~ / OA‘/ 79
' TDATE
/ %
RECEIVER 4/ s /0 /4 Df@
wb 7283— /34= (%9 g
90-5336 Free CN 699-55-55-001
ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION
SENDER 777&/ //é(,v« /0/;4/ 70
f 7 DATE

RECEIVER d ﬁ (Z__j% 70 /44//0%?

Wt 367 —/2< =

N

ALO PLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION

SENDER

\\\\\\\\\ DATE
RECEIVER
\\\\\\\ DATE

\\
ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION
SENDER
ATE
RECEIVER
DATE
Original - Project Management Office Applicable Test Instruction
Copy - Sender

Copy - Receiver TI1-200BP-1-7
' B02-002



it
Page _1 of _1_ T

ALO CHAIN OF CU

Chain of Custody Number _200BP1-2
STODY

90-5335 N

699-52-57-001

ALO SAMPLE NUMBER

SENDER -—:ZC?§7ZQL/ 222&2:—-

ANALYSIS REQUESTED

SAMPLE DESCRIPTION

/o/%/ 790

% Do

RECEIVER

/)7

wt = 2?4- /3 S = /. | gm

" DATE

/

_90-5336

699-55-55-001

ALO SAMPLE NUMBER

SENDER \:;%;377222;7 2242;/<«k

ANALYSIS REQUESTED

SAMPLE DESCRIPTION

/172

S s

/0/// op

RECEIVER
DATE
vt 3o. / — / E% = “
=
ALB, SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION
SENDER -
DATE
RECEIVER
‘\\\\\\ DATE
\\\\\\\\\
ALO SAMPLE NUMBER ANALYSIS RE STED SAMPLE DESCRIPTION
SENDER
DATE
RECEIVER

DATE ‘\\\\\\\\\\

Original - Project Management Office
Copy - Sender
Copy - Receiver

B02-003

Applicable Test Instruction
T1-2008P-1-7




1 of 1 S Chain of Custody Number _2008P1-3

+ “Page _1 _ of _l

ALO CHAIN OF CUSTODY

90-5335 Se & Bi

ALO SAMPLE NUMBER

SENDER /évz:ﬂ" /g‘—/V’/b"“/

ANALYSIS REQUESTED

699-52-57-001
SAMPLE DESCRIPTION

Lo/ 13/0';? G0
RECEIVER 2%;,&@@_?&»4\2 (23 g:}EO

90-5336 Se & Bi

699-55-55-001

ALO SAMPLE NUMBER

SENDER _Lwerr— Roter,

ANALYSIS REQUESTED

SAMPLE DESCRIPTION

/o/22/% o 910
DATE
RECEIVER\()QNV\Q LRy \Q I’a\’DlTlEC\O
o A

ALO PLE NUMBER

SENDER

ANALYSIS REQUESTED

SAMPLE DESCRIPTION

™~

RECEIVER

DATE

™~

DATE

~

N

ALO SAMPLE NUMBER

SENDER

ANALYSIS REQUES

SAMPLE DESCRIPTION

RECEIVER

N

DATE

Original - Project Management Office
Copy - Sender
Copy - Receiver

B0Z2-004

Applicable Test Instruction
T1-2008pP-1-7

7=




Chain of Custody Number _200BP1-4
ALO CHAIN OF CUSTODY

90-5335 GEA 699-52-5?-001
ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION

SENDER 7/ %&—» /&/d 2
iy, / " DATE
RECEIVER %74&4 A.o/é L~ /%ﬁg 2

07
E‘JY’L';' L0X.2 — /0.7 o~ =
Jd

90-5336 GEA 699-55-55-001
ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE. DESCRIPTION
SENDER % % %/- Y/ &é‘&
7—%ATE
RECEIV ' - o
DATE
W =72.4 — // zq =

AL PLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION

SENDER

‘\\\\\\\ DATE
RECEIVER
\\\\\\ DATE

AN

N

ALO SAMPLE NUMBER ANALYSIS REQ ED SAMPLE DESCRIPTION

SENDER

DATE
RECEIVER

DATE ‘\\\\\\\\

Original - Project Management Office Applicable Test Instructis;
Copy - Sender
Copy - Receiver T1-2008P-1-7

B0Z2-005



ALO CHAIN OF CUSTODY

O A Chain of Custody Number —2008P1-5

90-5335

Tc & U

ALO SAMPLE NUMBER

ANALYSIS REQUESTED

SENDER //Mpl-— )2,4_ I3

SAMPLE DESCRIPTION

Jol22 /90 X'30

RECEIVER 2527::;15;7;Z1§2:l

90-5336

Tc & U

699-55-55-001

ALO SAMPLE NUMBER

ANALYSIS REQUESTED

SENDER  Aoermn B wvisme—

SAMPLE DESCRIPTION

/¢) 23/ 7C €0
DATE
RECEIVER 4§§::><;733L44;L~ 10/;3/90 08" 30
/ =1 DATE

N

ALO PLE NUMBER

SENDER

ANALYSIS REQUESTED

SAMPLE DESCRIPTION

RECEIVER

™~

DATE

AN

DATE

N

o~

ALO SAMPLE NUMBER

SENDER

ANALYSIS REQUEST

SAMPLE DESCRIPTION

RECEIVER

N

DATE “\\\\\

Original - Project Management Office

Copy - Sender
Copy - Receiver

B02-006

Applicable Test Instruction

T1-2008P-1-7




0

Chai‘n of Custody Number _200BP1-6

Page _1_of _1_
ALO CHAIN OF CUSTODY
90-5335 Sr. Pu. H3, Total afg  __ 699-52-57-001
ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION
SENDER W %_, A)/dé”
v 7/ DATE
RECEIVER ] L5
DATE
@220 = jpgo = GHE=ggs et/
4 &
90-5336 Sr. Pu, H3, Total kg 699-55-55-001
ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION
SENDER i:23?5’22%5/24§222:~.—» /?? (%2//2527
DATE

RECEIVER.ggﬁééégzﬁz;C?é%z»/4“,4£Z‘ Lsn TP
Oju - DATE

—1_\;;:_—[/01": 23.3.3 ~—/;3d@»

ALONSAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION

SENDER

‘\\\\\\\ DATE
RECEIVER
‘\\\\\\‘ DATE

~

NN

ALO SAMPLE NUMBER ANALYSIS REQU D SAMPLE DESCRIPTION

SENDER

\QWE\
RECEIVER
DATE \

Original - Project Management Office Applicable Test Instruction
Copy - Sender
Copy - Receiver TI-200BP-1-7

B0Z2-007




Chain of Custody Number 200BP1-8

Page _1_ of _1_
ALO CHAIN OF CUSTODY
90-5343 Cyanide 699-52-57-027
ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION
SENDER 77//0 % 4 dé@?
A

" DATE
- Wt Fe-—y38-

RECEIVER ly4ﬁéé/(;tzfvv“<;—— /43/‘//8272)
Lk J M

.AbQ\itiiLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION
SENDER
DATE
RECEIVER
DATE
\\
ALO SAMPLE NUMBER LYSIS REQUESTED SAMPLE DESCRIPTION

K

SENDER
‘\\\\\\ DATE
RECEIVER

\\\\> DATE

AN

DATE

RECEIVER
DATE

ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION
SENDER :

<

Original - Project Management Office
Copy - Sender
T1-2008P-1-9

Applicable Test Instruction

Copy - Receiver
B02-008




Chain of Custody Number 200BP1-9

ALDO CHAIN OF CUSTODY

ALO SAMPLE NUMBER

N0 e

SENDER

Cyani
ANALYSIS REQUESTED

-52-57-027
SAMPLE DESCRIPTION

(3/4/%0

Wt 349.<4-/2.6 ™

_ 7 7 DATE
RECEIVER \4/ M AL /ﬂ/‘/Z%’ZDTE

N

0 SAMPLE NUMBER

SENDER

. ANALYSIS REQUESTED

SAMPLE DESCRIPTION

DATE

RECEIVER \\

DATE

N\

ALO SAMPLE NUMBER

SENDER

ANALYSIS REQUESTED

SAMPLE DESCRIPTION

RECEIVER

N

DATE

N

DATE

AN

<

ALO SAMPLE NUMBER

SENDER

ANALYSIS REQUESTED

AMPLE DESCRIPTION

RECEIVER

DATE\\\\\X

DATE \

Original - Project Management Office
Copy - Sender
Copy - Receiver

B0Z-009

Applicable Test Instructi;;:\\\
T1-2008P-1-9




Chain of Custody Number 200BP1-10

ALD CHAIN OF CUSTODY

90-5343 Se & Bj 699-52-57-027

ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION
SENDER /Lyr Z MNypzer— fo/13/% - 9.’/0
DAT

RECEIVER %@@;ﬁé&&& 22 (A0
DATE

N\

ALONSAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION
SENDER
DATE
RECEIVER
\\\\\ DATE
“\\\
ALO SAMPLE NUMBER ALYSIS REQUESTED SAMPLE DESCRIPTION
SENDER

\\\\\\ DATE
RECEIVER
\\\\\ DATE

\\\\
ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION
SENDER '
DAT{\\\\
RECEIVER
DATE AN
Original - Project Management Office Applicable Test Instruction
Copy - Sender

Copy - Receiver . T1-200BP-1-9
' B02-010




Page _1_of _1_ . Chain of Custody Number 200BP1-1}
ALO CHAIN OF CUSTODY

90-5343 Sr/Pu/Tot Alpha/Tot Beta/H3 -52-57-

ALG SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION
SENDER Wé/ %L/\ ﬁ///?()
7" DATE
RECEIVER . VLoD =)
DATE
éoﬂgia, XIS = [l § =
0 SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION

SENDER

DATE

\\\\\\ DATE

AN

N

ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION
SENDER i

\\\\\\ DATE
RECEIVER
‘\\\\\\ DATE

RECEIVER

‘\\\\\\\
ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE™QESCRIPTION
SENDER
DATE \\\\\\
RECEIVER
DATE \\\
Original - Project Management Office Applicable Test Instruction
Copy - Sender
Copy - Receiver T1-2008P-1-9

B0Z2-011




Page _1_ of _1_ ! : Chain of Custody Number 200BP1-12
ALO CHAIN OF CUSTODY

t

90-5343 GEA 699-52-57-027
ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION
SENDER %/A/ %«v‘ /0 /0/2/
L / DATE
RECEIVER _ ,.,445' L84 2/50
- ~ 7/ DATE
WE~ U4 ~leq
ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION
SENDER
DATE
RECEIVER
\\\\ DATE
~
ALO SAMPLE NUMBER ANARYSIS REQUESTED SAMPLE DESCRIPTION
SENDER
DATE
RECEIVER
DATE
‘\\\\\\\
ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE BESCRIPTION
SENDER
DATE ‘\\\\\\
RECEIVER
DATE
Original - Project Management Office Applicable Test Instruction
Copy - Sender

Copy - Receiver TI1-200BP-1-9
‘ B02-012




g Chain of Custody Number 2008P1-13

. Page _1 of _1_
ALO CHAIN OF CUSTODY
90-5343 Tc & U __699-52-57-027
ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION
SENDER  _rweer Batin Jo/22/5C R3O
DATE
weenee 2 Q7 frsfre_ox
RECEIVER (/;1>,m¢,<:)zzizyuL, [0/23/90 0g:30
7 T T DATE
ALO SAMPLENNUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION

SENDER

\ DATE
RECEIVER
\\\\ DATE

AN
ALO SAMPLE NUMBER ANALYSTS REQUESTED SAMPLE DESCRIPTION
SENDER
DATE
RECEIVER
DATE
\\
ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION
SENDER

DATE ‘\\\\\
RECEIVER

DATE \
Original - Project Management Office Applicable Test Instruction
Copy - Sender

Copy - Receiver TI1-200BP-1-9
' B02-013




Page _1_ of _1 AR Chain of Custody Number 200BP1-14

ALO CHAIN OF CUSTODY
90-5344 Tot Alpha/Tot Beta/Sr/Pu/H3  _699-55-55-025
ALO SAMPLE NUMBER ANALYSTS REQUESTED SAMPLE DESCRIPTION
SENDER | D /10 (2%
/  AATE
RECEIVER ' /5;-2/)~%

UZAE J37 — 07 = ‘ o
N\

ALO SAMRLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION
SENDER
DATE
RECEIVER
\\\\ DATE
AN
ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION
SENDER

\\\35 DATE
RECEIVER
‘\\\\ DATE

C

N

ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION

SENDER

DAIE\\
RECEIVER

DATE \\\~

Original - Project Management Office Applicable Test Instruction
Copy - Sender

Copy - Receiver T1-2008P-1-10
' B02-014



Chain of Custody Number 200BP1-15
ALO CHAIN OF CUuSTODY

90-5344 GEA 699-55-55-025
ALO SAMPLE NUMBER ANALYSIS REQUESTED PLE DESCRIPTION

SAM
SENDER ZZEZQ Zf' /? /zTE(/J
RECEIVER ‘,/435£2222;7;2:£§;zzf2;%7€%‘:xﬁjé: ' In-202 7P

- “ " DATE

Wt 580/ — o5 =

AN

ALO S E NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION

SENDER

\\\\\ DATE
RECEIVER
\ DATE

AN

<

ALO SAMPLE NUMBER ANADNSIS REQUESTED SAMPLE DESCRIPTION

SENDER

\\\\\ DATE
RECEIVER
\\\\\ DATE

AN

N

ALO SAMPLE NUMBER ANALYSIS REQUESTED MPLE DESCRIPTION

SENDER

DATE\\\\\\
RECEIVER
DATE \\\\\

Original - Project Management Office Applicable Test Instruction
Copy - Sender
Copy - Receiver T1-2008P-1-10

BOZ-015




. Page _1_of _1. Chain of Custody Number 200BP1-16
‘ ALO CHAIN OF CUSTODY
90-5344 Tc/U _ 699-55-55-025
ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION
SENDER  _Jiows Bodicne [6/23/5 ¢ %20
DATE
RECEIVER @Q% ID‘/Z’S'/CMDATE 0820

ALO PLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION
SENDER
DATE
RECEIVER
‘\\\\\ DATE
\\\\
ALO SAMPLE NUMBER ANALY REQUESTED SAMPLE DESCRIPTION
SENDER
‘\\\\\X DATE
RECEIVER

‘\\\\\ DATE

AN

N

ALO SAMPLE NUMBER

SENDER

ANALYSIS REQUESTED SAMPLE DESCRIPTION

RECEIVER

DATE

.

DATE

Original - Project Management Office
Copy - Sender
Copy - Receiver

Applicable Test Instruction
T1-2008P-1-10

B02-016



" “page _1_of _1

Chain
ALO CHAIN OF CUSTODY

of Custody Number 200BP1-17

90-5344

Se/Bi

ALO SAMPLE NUMBER

ANALYSIS REQUESTED

SENDER ,‘gz;;;;:;g§~<»»;k,~—

SAMELE DESCRIPTION

7.0

L0/23/% @

RECEIVER %;@_M@_

DATE

\Q [22 a0
DATE

\

ALO SAMPLE ngzii
SENDER

ANALYSIS REQUESTED

SAMPLE DESCRIPTION

RECEIVER

AN

DATE

N\

DATE

AN

<

ALO SAMPLE NUMBER

SENDER

ANALYSIS REQUESTED

SAMPLE DESCRIPTION

RECEIVER

DATE

DATE

N\

N

ALO SAMPLE NUMBER

SENDER

ANALYSIS REQUESTED

S E DESCRIPTION

RECEIVER

DATE‘\\\\\

DATE \\\\\

Original - Project Management Office

- Sender
- Receiver

Copy
Copy

B0Z2-017

Applicable Test Instruct;on
T1-2008P-1-10




H
Lo 3'95-.%

Chain of Custody Number 200BP1-18
ALO CHAIN OF CUSTODY

90-5344 ___Cvanide

699-55-55-025

SENDER -i:;71;2/214<3/J/i;/id«s—/

ALO SAMPLE NUMBER ANALYSIS REQUESTED

SAMPLE DESCRIPTION

/()/76/?0

RECEIVER lV4(7 CilAfvv““’“"‘

10/4 %50

ot= 3 v/?%%

] /OATE

N

0 SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION
SENDER
\\X DATE
RECEIVER
\\\\\ DATE
\
ALO SAMPLE NUMBER ALYSIS REQUESTED SAMPLE DESCRIPTION
SENDER

RECEIVER \\\\\\\

DATE

\\\\\\» DATE

AN

X\

ALO SAMPLE NUMBER ANALYSIS REQUESTED S E DESCRIPTION

SENDER

DATE \\\\\\
RECEIVER

DATE \\\\L

Original - Project Management Office Applicable Test Instruction
Copy - Sender

Copy - Rgpeiver _T1-2008P-1-10
' B02-018



it

Page _1_ of _]1_

......

CHAIN OF CUSTODY

4 Chain of Custody Number 200BP1-19

90-5344

==

Free Cyanide

699-55-55-025

ALO SAMPLE NUMBER

ANALYSIS REQUESTED

) [

SAMPLE DESCRIPTION

10/ |20

SENDER .
" DATE
RECEIVER 4/4& o la ts. s0 /¢ %ﬁg

L 9. —/3.??

Q0 SAMPLE NUMBER

SENDER

ANALYSIS REQUESTED

SAMPLE DESCRIPTION

RECEIVER

DATE

DATE

AN

N

ALO SAMPLE NUMBER

SENDER

LYSIS REQUESTED

SAMPLE DESCRIPTION

RECEIVER

N

DATE

N

DATE

AN

N

ALO SAMPLE NUMBER

SENDER

ANALYSIS REQUESTED

SAMPLE\DESCRIPTION

RECEIVER

DATE

DATE

N

N

Original - Project Management Office

- Sender
- Receiver

Copy
Copy

B02-019

Applicable Test Instruction

T1-2008P-1-10




[ B Chain of Custody Number 200BP1-20
ALO CHAIN OF CUSTODY

Page _1 of _1

90- Tot Alpha/Tot Beta/Sr/Pu/H3 699-52-57-050

ALG SAWPLE NUWBER ANALYSIS REQUESTED SAMPLE DESCRIPTION
SENDER _’M //Lm_/ JZQ// 0/2/)
g 70ATE?
RECEIVER : Loosp-£0
T DATE
Wi 294.5 ~ ¢ o=
90-5346 Tot Alpha/Tot Beta/Sr/Pu/M3 _699-52-57-049
ALO SAMPLE NUNBER ANALYSTS REQUESTED SAMPLE DESCRIPTION

SENDER WM %/‘/ / Q//aég
RECEIVERW A LO0-f0 -9y

V/ ’ DATE
90-5347 Tot Alpha/Tot Beta/Sr/Pu/H3 699-52-57-05A
ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION

SENDER ‘777/1) %«/ - 2 /Oﬁéd
RECEIVER ﬂiﬁﬁz’é«w«d Yoopp-5¢
~ (7

DATE

~

ALO SAMPLE~NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION

SENDER

. \ DATE
RECEIVER
\ DATE

Original - Project Management Office Applicable Test Instruction
Copy - Sender
Copy - Receiver T1-2008P-1-11

B0Z-020



Page 1 of 1 Chain of Custody Number 200BP1-21
' ALO CHAIN OF CUSTODY

90-5345 GEA 699-52-57-050
ALO SAMPLE NUMBER ANALYSIS REQUESTED PLE DESCRIPTION

SENDER . d///%\, /) [0/

/  BATE
RECEIVER \%M?% . /f—-’//) -2/
DATE 7

W= 5575 — 6.4 9=
90-5346 GEA §99-52-57-049
ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION
SENDER -777/(/ %\’_, /d/ﬂ / 70
/  DATE
RECEIVER ‘ SO /5 . PO
DATE
90-5347 GEA £99-52-57-05A
ALO SAMPLE NUMBER ANALYSTS REQUESTED SAMPLE DESCRIPTION
SENDER Wg/& %/\ _ : / 04/ /@ﬁ
L4 * DATE

RECEIVER B SO Lo > D
! DATE

‘5\\\\\“‘-\\\¥

ALO SAMPLE NU ANALYSIS REQUESTED SAMPLE DESCRIPTION

SENDER

RECEIVER
DATE

Original - Project Management Office Applicable Test Instruction
Copy - Sender
Copy - Receiver T1-200BP-1-11

BOZ2-021




Chain of Custody Number 200BP1-22
ALQO CHAIN OF CUSTODY

90-5345 TC/U 699-52-57-050

ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION
SENDER A Bition jo/23/2¢ %120
| DATE
RECEIVER _ o . QZ/M Lo [o /73/% o1 %
a2 T "DATE
90-5346 TC/Y 699-52-57-049
ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION
SENDER Ao Boreper [0/ 23 /%TE 2 3¢
DA
=
RECEIVER [Zoiic Q‘Zﬁx@. I'/'ze/‘}o 08:30
/7 T T DATE
90-5347 TC/U 699-52-57-05A
ALO SAMPLE NUMBER ANALYSTS REQUESTED SAMPLE DESCRIPTION
SENDER /jb'-'x""— R4’Lc€st‘ ’ JD/? ?/t}‘cﬁ 9 N 3 (]
DATE
RECEIVER (oo o &/ ZL [0 /23/70 0% 30
/ / [ 7 DATE
ALD SAMPLE NUMBE ANALYSTS REQUESTED SAMPLE DESCRIPTION
SENDER

\ DATE
RECEIVER
. ‘\\\\\\\\\\\\ DATE

Original - Project Management Office Applicable Test Instruction
Copy - Sender
Copy - Receiver T1-200BP-1-11

B02-022




‘Page 1 of .1 - gl ) Chain of Custody Number 2008P1-23
ALO CHAIN OF CUSTODY

90-5345 Se/Bi 699-52-57-050
ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION
SENDER /L@IW/{.WW /)2 3/%& 9:10
—
RECEIVER o 22 8O
# DATE
90-5346 Se/Bi 699-52-57-049
ALO SAMPLE NUMBER ANALYS1S REQUESTED SAMPLE DESCRIPTION
SENDER  _feczpre [ e Jof23/906 G0
DATE
RECEIVER NG ammo) m \© 2z 190
o) DATE
90-5347 Se/Bi 699-52-57-05A
ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION
SENDER Moo [B s vpne— : /0/23/ %  9:/0
DATE
RECEIVER %ga&l RO o [z a9
DATE
ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION
SENDER
DATE
RECEIVER
. DATE
Original - Project Management Office Applicable Test Instruction
Copy - Sender
Copy - Receiver T1-2008P-1-11

B0Z2-023




i

Page _1 of _1 Chain of Custody Number 200BP1-24

ALO CHAIN OF CUSTODY

699-52-57-050
SAMPLE DESCRIPTION

90-5345
ALO SAMPLE NUMBER

CN .
ANALYSIS REQUESTED

SENDER = .“,‘:}.‘:\ ‘@/W /07//0[)‘\/1{?0
RECEIVER %;Mﬁ@ RRQy > v0 /10 IC\D(RTE
Wr— 2g.4 =136 =
90-5346 C 609-52-57-049

ALO SAMPLE NUMBER ANALYSIS REQUESTED

SENDER _fyszea— [§ A e

SAMPLE DESCRIPTION

10/ 10/ S0

RECEIVER %Mz RQR® )

) DATE
vohola o

DATE

90-5347 CN

699-52-57-05A

ALO SAMPLE NUMBER ANALYSIS REQUESTED

SAMPLE DESCRIPTION

SENDER Aoz oo e /o) /an/u?o
A
RECEIVER 0o ) VR Qs Mo /8 Q)
= DATE

O~

ALO SAMPLE NUMBER

ANALYSIS REQUESTED SAMPLE DESCRIPTION

SENDER

RECEIVER \
\DATE

Applicable Test Instruction
TI-200BP-1-11

DATE

Original - Project Management Office
Copy - Sender
Copy - Receiver

B02—-0<4



Page _1_of _1_ Chain of Custody Number 200BP1-25

ALO CHAIN OF CUSTODY

90-5345 Free Cyanide 699-52-57-050
ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION
SENDER /7 Al [0 [ /0 /70
/' BATE
RECEIVER%A)\ PU‘O‘ \ /%)10) 90
DATE
wT= 53»3 -|3.5 =
90-5346 Free Cyanide 699-52-57-049
ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION

SENDER 2777// Zﬁ&u A 0, {{{T{fi//
RECEIVER W JD 0"'/Q /QAD) 20

DATE
90-5347 Free Cyanide 699-52-57-05A
ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION

SENDER 'WV/ W %\. : /Uf%odﬁ{fﬂ
RECEIVER 7QA/Q )OO'G/Q 0)10)90

DATE

ALO SAMPLE\NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION

SENDER

\\\\\\\\\\ DATE
RECEIVER
‘\\\\\\\ DATE

Original - Project Management Office Applicable Test Instructidn
Copy - Sender
Copy - Receiver T1-2008P-1-11

B02-025




Chain of Custody Number 2008P1-27

ALO CHAIN OF CUSTODY

90-5350 Sr/Pu/Tot Alpha/Tot Beta/H3

§99-52-57-077

ALO SAMPLE NUMBER

SENDER i Bcrzzern—

ANALYSIS REQUESTED

SAMPLE DESCRIPTION

fo/17/9s 12:35

ALO SAMPLE NUMBER

SENDER __fuzeu  Ralizen —

DATE
RECEIVER ﬁW/j?f/}A// /7 -j7—glgE /235
=320.2 —(.§
90-5351 Sr/Pu/Tot Alpha/Tot Beta/H3 _ 699-52-57-0778

ANALYSIS REQUESTED

SAMPLE DESCRIPTION

Jpl[2/%2¢ ]2:35

Stq —lo. 7

DATE
RECEIVER 77/ &7/;/,» (// Y /7Ad N “D ZTﬂE (238

ALO SAMPLE NUMBER

SENDER __A,S . BAueer —

90-5352 Sr/Pu/Tot Alpha/Tot Beta
ANALYSIS REQUESTED

699-52-57-074
SAMPLE DESCRIPTION

Joll7/%0 [2:.35

ALO SAMPLE NUMBER

SENDER  arze [Rafireper

DATE
RECEIVER MJLJMW (0-]7-90 (23S
[A DATE
_90-5353 Sr/Pu/Tot Alpha/Tot Beta/H3 _ 699-52-57-077A

ANALYSIS REQUESTED

SAMPLE DESCRIPTION

Joll7 /96 (2 35

DATE
RECEIVER WJJJ;AJV// [2=17=% [23S
DATE

Original - Project Management Office
Copy - Sender
Copy - Receiver

Applicable Test Instruction
T1-2008P-1-14

B0Z2—-026




Page _1_ of _1_

Chain of Custody Number 2008P]-28

, ALO CHAIN OF CUSTODY
80-5350 GEA 699-52-57-077
ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION

SENDER  _Lrngen /30t

Jo/17/20 |2 33

SENDER Ao, Berigen

DATE
RECEIVER W/ ()9 (// /o~ (7-92 [R:3D
7 T DATE
B b =&
90-5351 GEA 699-52-57-0778B
ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION
SENDER Al Batren. lol(7/90 ] %33
DA
RECEIVER %/dLM lo-17-wp (D33
_ 7 7 DATE
90-5352 GEA 699-52-57-074
ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION

lo/l7[50 1233

DATE
Recever _ 227 L?;¢A K/f/ ip=17-70 14 33
g DATE

90-5353 _ GA §99-52-57-077A
ALO SAWPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION
SENDER Lo Borzenes /ofj7(90 12:33
DATE
RECEIVER 4Z/ (j%p //“/ 10-12-90 1.3
DATE

Original - Project Management Office
Copy - Sender
Copy - Receiver

BO2-027

Applicable Test Instruction
T1-200BP-1-14




" Page _L of 1

Chain of Custody Number 2Q0BP1-29
ALO CHAIN OF CUSTODY

"qast Jent =Y %

90-5350 Tc/U_ 699-52-57-077
ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION
SENDER  Aosre Rissoec [c/23lg¢C <30
] DATE
RECEIVER éj& % iv/zz/éo 0830
7 4 r DATE
80-5351 4////, Tc/U 445 699-52-57- 0
UMBER /K[YSIS REQUES sm;yxmpnon
DATE
/ DATE
/
90-5352 Tc/U 699-52-57-074
ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION
SENDER Moy [2ervpre lof23/%¢0 X 36
DATE
RECEIVER CWQ7 / 10/23/90 0330
r DATE
90-5353 Te/U 699-52-57-077A
ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION
SENDER Lo Py pieen [ofz3]50 330
) DATE
RECEIVER A?)7£;i;4,k\ 7714;;L_« 10/;3190 0% 30
I | DATE
Original - Project Management Office Applicable Test Instruction
Copy - Sender
Copy - Receiver T1-2008P-1-14

BOZ2~02Z8



Chain of Custody Number 200BP1-30

Page _1_of _1_
v ALO CHAIN OF CUSTODY
90-5350 Se/Bi 699-52-57-077
ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION
SENDER Moo /3 rzpe /6/23/%e  Grr0
- DATE
RECEIVER e SR 0 22190
DS DATE

50

90-5351/ / Se/Bi / 4

b\

U et Yo 19

ALO SAMPL NUMB%?//////' ANALYSIS REQUESTED

/
J_ 7 7

90-5352 Se/Bi 699-52-57-074
ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION
SENDER /le K /o/23/ 7 Q:10
DATE
RECEIVERW (hm \O {22 KO
DATE

90-5353 Se/Bi 699-52-57-077A
ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION
SENDER e Rt [e]23/9¢ 9:(0
DATE
RECEIVER %%@ R A0 ‘o222 M0
DATE

Original - Project Management Office
Copy - Sender
Copy - Receiver

B02-029

Applicable Test Instruction
T1-2008P-1-14




Chain of Custody Number 200BP1-31

. ALO CHAIN OF CUSTODY
90-5350 CN 99-52-57-07
ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION
SENDER W LRND o S /[D
\J DATE
RECEIVER oz fBnree o — [o/}5s /3¢
- ? ——"DATE
442 ~70.77
90-5351 CN 699-52-57-0778
ALO SAMPLE NUMBER ANALYSTS REQUESTED SAMPLE DESCRIPTION

SENDER \Uw RSy D o 1§ /50

DATE
RECEIVER Az [Ty 0 115190
| DATE
47.7 =169
90-5352 CN 699-52-57-074
ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION
SENDER m m ’ O 1S 60
~ DATE
RECEIVER _Lenp— flariea — 16//5/70
DATE
ST Jd Ly
90-5353 CN 699-52-57-077A
ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION
SRR N, LSRR W[ $la0
U DATE
RECEIVER _ Lo R o . fo/I5 / g0
) DATE
Rl
Original - Project Management Office Applicable Test Instruction
Copy - Sender
Copy - Receiver T1-200BP-1-14

B02-030




ALO CHAIN OF CUSTODY

Chain of Custody Number 200B8P1-32

Free CN

699-52-57-077

90-5350
ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION
SENDER %O\M:\w AN O (SISO
RECEIVER %JVQ It “7/') /20
7 DATE
43.5 =)L (
90-5351 L Free CN 699-52-57-0778
ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION
. —_— | y
SENDER Sy NS WS /SQ O
- ;f::) DATE
RECEIVER M | G'O’Q /0//3 /90
7 DATE
(.3 —/6-§
90-535L(/ Free CN 699-52-57-074

ALO SAMPLE NUMBER

ANALYSIS REQUESTED

SENDER %\,Y\;\ Ry

SAMPLE DESCRIPTION

NS S0

RECEIVER 7\\)‘@/\2 ‘PO—D’Q

DATE
(/157490

Gt /[

DATE

90-5353 b//

Free CN

699-52-57-077A

ALO SAMPLE NUMBER

ANALYSIS REQUESTED

SENDER \XNW\L LR,

SAMPLE DESCRIPTION

\Q 1§14

RECEIVER z;f:%i;L/4/JZ /Z:LPCT'jQ\

DATE

/O/IT/?O

/L mws

DATE

Original - Project Management Office

Copy - Sender
Copy - Receiver

B02-031

Applicable Test Instruction

T1-2008P-1-14




Westinghouse
Hanford Company

OSM RCRA LEVEL C DATA ASSESSMENT

DATE 12/5 /ﬁo SAMPLES/MATRIX ¢99-52-57-001 &49-52-57-0504

REVIEWED BY JA lgcc,h‘ // ©99-55-55-081  99-51-57- 67

LABORATORY PPNL ©19-52-57-027 _ 499-52-57-S718

CASE # PNL project #1172, ©99-55-55-025 c#9-52-57-S74

DG # _N/A ©?9-52757-050 49-52-59-0774
79 -52-57 -H9

DATA ASSESSMENT SUMMARY

QUALITY CONTROL CHECK ANALYSIS ZSolids Anion  CN (kb))
1. L—/olqu Time NA X X
2. Blonk /)naJyle NAA e X
3. _MS/MSD N/A_ MA. NA
4. Du.P“CGOLL And;dis o —*X%— O
5. Modcix Sp;krz. N/A O &
6. Qlibredions [Cordro | Stds NA O M
1. OHer QC N/A  See Aftachmant
8. _——u - o -
9 \_
10. - - _

0 = data had no problems

X = data qualified due to minor problems

M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSSMENT: CN reswlt wnseble (R) due 4o low ¢CS

fecove(y en ©99- 52-57-go) ; oll other cesults c.ccep"blol&—

b‘)/éu.&/ [lCOJ'aGr\

WTES: See “Orther QC " for cross cef. somplt £ o
;Mocf'rcx

0 Refer to the corresponding attachments for explanation of any problems.

CLover Tga [of 2




@)

Westinghouse
Hanford Company

DATE

iR
Tt

OSM RCRA LEVEL C DATA ASSESSMENT

/2[5 / GO SAMPLES/MATRIX

REVIEWED BY JA ch i e

LABORATORY PPN ¢
CASE # _PNC projyect #16772

06 # M .

QUALITY CONTROL CHECK
1. Holding Hime

DATA ASSESSMENT SUMMARY

-J
2. BIM l.’ AMI-;;S}J‘

6
o o
3. _Ms /pasp O NA
4. ?up(ic«::‘*e Annly.rl.r _ O o
5. Merix Spike x!' X
6. C]znénix*QOﬁ/ébnﬁrb)fSFﬁJ O o
7. Clrar GC
8,
9.
10.
0 = data had no problems
: : data qualified due to minor problems

data qualified due to major problems/some data may

ANALYSIS GFAA (N (5352
@)

be unusable

OVERALL ASSESSSMENT: =@e peoae [
7 7

] .
NOTES: analyhcal Spi kos

0o Refer to the corresponding attachments for explanation of any problems.

Cover 72u;a, Cof 2.




RCRA LEVEL C QC

Name c Z Date /2/5 /90

QC Check: /—/o/diner Hous

COMMENTS: 7o solids = Holdine tin NJA  all Samples(seil) analyzad
within 23 days

Anions - pitrede . pitrite pb&spbc\-l'{ HTs exceedod for
scmpler ©29-52757-079 cnd er4-B8E- CH-SZ-51-0774

A CNCI'o‘ff-/)- /4 de ho/c’mq 4ime exceeded on severe |
watlr « senl sz (Sce belov)

AcTioN: QMASF; essocd ﬁeg{ results s fer asm agc'd-o,lfms

sample # constituent value/qual sample # constituent value/qual

699-52-51-014 Nitrede WJ

Nrteite uJ

lesPhade uJ

019-52-57-6274 Nitrete uJ

Nf‘,‘rl‘{{. UJ_

?hufhwlz uJ

H-50-57027 N (+m‘oJ> -2-—

©0949-55-55-025 >
(99-52-57-°4%

©99-52-51-050A T

w94-52-57- 6714 J

©94-52-57- 677A N o)

L of @



RCRA LEVEL C QOC

Name JA Lﬁ(‘%% Date 1’1/5/40

QC Check: / } orf'{'

COMENTS: GEAA — all elamants onelyzod ithin bme HT
Free CN - all ancl thia ing H

ACTION: non e __,

sample # constituent value/qual sample # constituent value/qual

7 of M




RCRA LEVEL C QC

Name JA lercla é/ Date l'l'/f'/qc)

o¢ check: Blank Anecl ySEe

r Y
CoMMENTS: 7o Sol. s = N/A et /]j‘/‘/""
i
Anions — Hroce. coutom. O‘E b/aw\ k  for &59- 52-51~e|
. Allothher plenks free of confamuaation )
CN- roce condominetion on 699-52-57-001 | ether d.g“}_ec-(':ons

observed beJocO /:'S-/ea Dlls - o qb\_a't-c-cc:'how bosed on S&??l
b resw

Acnon:i:;g:'@ ascocioted respls as pef QS M
\Ju;d:z/lil/\ﬂ.&

sample # constituent value/qual sample # constituent value/qual

cM-5-57-c0t  CN Ra:eﬂafob_
Nitccde 29 U

g of /2~




RCRA LEVEL C QC

Name e, CJ/\ Date IZ/E/‘)O

QC Check: jkmt Ar)a/ \;/S;J ( Ccuﬁl>

COMMENTS: _GFAA - all procedure <= coutinuin
fece of Ccm‘{‘cxmmosfbh
 Yrexe CN - frea N blant Fae of c'om"awh\ac{'hn

ACTION: NBins.

sample # constituent value/qual sample # constituent value/qual

< of /72




RCRA LEVEL C QC

Name JA (prch ﬁ Date ‘@/05/‘:7(}

QC Check: MSM D

COMMENTS: GFAA— MS MSD recoveries ond assoc. oted
zrs acce,p{'eé(ﬁ. for So Bi ownelysir

ACTION: o2 _

sample # constituent value/qual sample # constituent value/qual

5 of ]2-




RCRA LEVEL C QC

Name . TA Le.cch Date /2_/5 /Qo

QC Check: [de/;ca&g, gna‘[is,&-

COMMENTS: 7 s i d — afl d%i@:l-g RPDs oK
Amons Nitrote RPD 269 for 099-52-57- 41N all other
RPD's ok or N/

CN - cll A dupllcc:,'{, PDs of

ACTION: %ua./, f} ngsgc[+cl rg.ru/")‘g aJS P(f‘

oS M Guu delivtes

sample # constituent value/qual sample # constituent value/qual
c19-52-57.001 Nitrate 29 uT

b of /7




RCRA LEVEL C QC
Name JA lerch Date /2/5/?0

QC Check: ’D,L‘gl.ggg[; ovicly<is o >

COMMENTS: CFAA — S=no_ MS/MSD_ QC.
Free CN — duplicede BPD NA both sswplh +Dup <DL

ACTION: npopng2

sample # constituent value/qual sample # constituent value/qual

) of /12




RCRA LEVEL € QC

Name DA [gc% éz Date IZT/E/C?O

ac Check: _Mlat i Spiby

COMMENTS: o selicls — N /A
Anions — all SP}/&_ 2o Withn 75-126 T »e P(wbbm-r
CN-all recoveries within 93-11b6% no yrobhm.r

ACTION: _panse

sample # constituent value/qual sample # constituent value/qual

e of /2




RCRA LEVEL C QC

Name <JA le gb z/ Date 12/5}9@
QC Check: c_q';ch ,Sp "c‘gu )

comEnTs: _QFAA (emelyticol Sp! ke.s\ all Bismuth onalytice |

spi ke 7:2 corthin lml{S

all Se. water anc\lv‘{'lca/.r ) kg

Oé Several Se sal recovecyses ot bf Co;ﬂ‘(‘o/(&u'“’“ |

Fecee CN — sp//u_ recoLerw low

ACTION: quﬁ[i‘![v &S'J'OCI&'!LQ_,CJ réesw +J aJ &DQV
DJM crw c)-.z,{w\,g,.s

sample # constituent value/qual

©99-52-57-00! Se U
619 - 55-55- 60| Se uJ
9 - 51-51~ 20 Se Uug
- A9-55-55-Q025 Se uJ
99 -55- 57-050 Se T
- 52-571-011 Sa_ ud
©"9.51-51-oMB  Se uJ
099 -52-55-c0t  FresN W
©99 - 5§-55-0°!
99 -57-57-o1]
- 58-55-025

?

sample #

of /12

constituent

value/qual




RCRA LEVEL C QC

Name TA leCCb‘ %2 Date lz/&'ﬁ’() |

QC Check: C'aJ;brmLionS‘/ Cortrol Seum pler

COMMENTS: 7 Solidds = N/a

Arions— all vecificotion st o LCS vecoveries ok

CN- colibcod'on recovecies ok LLS cecovery very low (<41
for ©99-52-c1co1 , ol othher LLS 2R ok

ACTION: qual ‘f‘g cJ.roc.:onl-ecl re.ru»H:r oS Aﬂer
\IOSM-ewevJ-etL qwdzlsvu.s

sample # constituent value/qual sample # constituent value/qual
19-52-%1-00 CN

duwe +fo vecry, low recovecy

10 of /7
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RCRA LEVEL C QC

Name T Date Ii/ﬁ/ﬁo
QC Check: Cal;b/a.‘{ionr/co,nl-/o( -Sawfé(‘ (COH‘J’)

coMMENTS: B FAA —all initicd coyrl"mpdvxg col. vecificedion
7R, conteol std vecovecy ok
Free CN - ooero/ S1d recovecies accejp'l'oxéla

ACTION: __n6 N2

sample # constituent value/qual sample # constituent value/qual

!) of 1T




RCRA_LEVEL C QC

Name TA Lecc,la‘ A7 wate 12/05]50

QC Check: O+her

COMMENTS: Free CNL run on anly four oo ol.u‘ (18t fur [is4ed
on c’ca‘o. ar:-ess‘mml Cover \S‘lua:(')

Several resubls for CA r’eagr_?d less Hhan

A tection limit with no Flea

ACTION: _%“a’:'fy o CN_recibs r\e/,Por{'ac] < N,
os estimoted (:7:)

sample # constituent value/qual —sample_# —constituent —value/qual

#A-52-57-001 CN o9 Sample Cross Reference
HG-52-55-+
9-52-51- -0 23_- WHC PNL mnd'.rix o
499-55- .55-025 9 52- 57-c01  Fo 5335 S'o/'/

o4 T 099G —52-55 -1 qo-5336 soi !
19-51-51- 7 0.9 J ©99-52-51-@1 q0-6343  Seil
©99- 51.-51-0%A 0.l J 99~ 55 -55—025 Go-5344 ol
on-se57-0 | o-lT ©99 - 55-57-060 90-5345 il

(9 -52-51-971A ©19-52-57-077 qo-5%  seil

il
©9 -51-57-c778 0~ 535! hja
FA-c1-57-Hg  Fo-534C

wadler
©A9-52-51-BcA T 53? woder
99 52-51-1 P50

ter
q-5-51-omA T 55

Z of {Z




TABLE 3: ANION [IC ANALYSIS DATA

RITRITE
SOLID SAMPLES
--------- % RECOVER[ES-----=-~--
c1 c2 €5 meeeceeen-- o S LR R R TR o c3 cé €4
SAMPLE SAMPLE DUP BLANK SPIKE SAMPLE  SPIKE BLANK SPIKE  SPIKE  SAMPLE + BLANK Lsc
SAMPLE 1D# PNL LOGH (mg/Kg) (mg/Kg) RPO (ug) (mg/Xg) (mg/KXg) (mg/Xg) (mg/Xg) SPIKE SPIKE SAMPLE
699-52-57-001  $0-5335 <l <DL NA <L 60.9 61.8 57.3 58.1 955 936 993
90-5335R oL oL NA oL 21.4 2.7 98.6 102.6
699-52-55-001 90-5336 <L <DL NA <L 78.1 80.5 2.9 71.6 80.5 7.6 ggg
90-5336R ey oL NA oL 22.5 3.4 96.2 ) 99.3
699-52-57-027  90-5343 oL oL NA oL 23.1 2.9 92.8 1007
£99-55-55-025  90-5344 oL oL NA <L 27.5 29.3 , 93.6 }gi’;
699-55-57-050  90-5345 <L 780
699-52-57-077  $0-5350 <DL
£99-52-57-077-8 90-5351 <DL <L NA <DL 24.0 3.4 23.7 3.7 102.6 100.0 101.3
*0L = detection limit of 0.5 mg/Xg (theoretical) mean “";;:;-
std. dev. 7.1
WATER SAMPLES
--------- % RECOVERIES-=--~-=-~
cl c2 €5  meeeceene-- s R i R c3 c6 €4
SAMPLE SAMPLE OUP BLANK SPIKE SAMPLE SPIKE BLANK SPIKE  SPIKE  SAMPLE + BLANK Lsc
SAMPLE 1D# PNL LOG#  (ug/L)  (ug/L) RPD (ug) (ug/L) (ug/L) (us/L) (ug/L) SPIKE SPIKE SAMPLE
699-52-57-049 90-5346 <DL <L wa T T e e e
£99-52-57-050A $0-5347 <DL oL NA <L 1680.0 1520.0 1670.0 1520.0 110.5 109
£99-52-57-074  90-5352 (a) <@L UJ <ol NA 1810.0  1520.0 119.1 ? 10-6
699-52-57-077A  90-5353 (b) <DL AT <DL NA 1830.0 1520.0 120.4
e0L = detection Linit of S ug/L mean 1167  95.0 1003
std. dev. 5.4 16.4 2.1

Note: RPD only calculated when results are >DL.

(a) Hold time missed by 4.3 hrs.
(b) Hold time missed by 3.5 hrs.

12 /a0 ey




01

SOLID SAMPLES

SAMPLE [D# PNL LoG#
699-52-57-001 90-5335
90-5335R
699-52-55-001 90-5336
90-5336R
699-52-57-027 90-5343
699-55-55-025 90-5344
699-55-57-050 90-5345
699-52-57-077 90-5350

699-52-57-077-8 90-5351

TABLE 3:

(] c2

SAMPLE SAMPLE DUP

(mg/Xg) (mg/Xg) RPD
2.9 LT 2.3 26.2
1.6 1.6 0
<pL <DL NA
0.4 0.5 8.7
1.6 1.6 1.2
1.2 1.2 1.6
1.2
1.0
0.9 0.9 1.1

*pDL = detection limit of 0.5 mg/Kg (theoretical)

WATER SAMPLES

acscocssena coceas

c1 )

SAMPLE SAMPLE OuP
SAMPLE 0¥ PNL LOG# (ug/L) {ug/L) RPD
699-52-57-049  90-5344 <DL oL NA
699-52-57-050A 90-5347 <DL DL NA
699-52-57-076¢  90-5352 (a) 56.2 O $6.2 0
699-52-57-077A  90-5353 (b) <L UTJ™ <DL NA

“OL = detection limit of 5 ug/L

Note:

RPO only calculated when results are >DL.

(3) Hold time missed by 4.3 hrs,
(b) Hold time missed by 3.5 hrs.

ANICN IC ANALYSIS DATA

NITRATE
€S W ceecmccen-e c3
BLANK SPIKE SAMPLE
(ug) (mg/Xg)
1.7 46.4
<DL 18.0
<DL 60.2
<L 17.9
<DL 20.3
<L 23.8
<L 18.3
€5 = eecemccce-- c3
BLANX SPIKE SAMPLE
(ug) (ug/L)
<DL 1140.0
1230.0
1200.0

.........

SPIKE

(mg/Xg)

17.4

SPIKE

(ug/L)

1120.0
1130.0
1130.0

........... Chonvmnmeen
BLANK SPIKE SPIKE
(mg/Kg) (mg/Xg)
44.5 43.1

53 53.1

18.1 17.6

mean

std. dev,

........... Chomememnen
BLANK SPIKE SPIKE
(ug/L) (ug/L)
1140.0 1130.0
mean

std. dev.

.........

SPIKE

---------

97.6

X RECOVERIES
cé
BLARK
SPIKE

.........

SAMPLE




IT

SOLID SAMPLES

cl c2
SAMPLE SAMPLE DUP

SAMPLE 10# PNL LOG#  (mg/Kg) (mg/KQ)
699-52-57-001  90-5335 oL oL
90-5335R L oL
699-52-55-001  90-5336 oL oL
90-5336R 1.2 oL
699-52-57-027  90-5343 oL oL
699-55-55-025  90-5344 oL <ot
699-55-57-050  90-5345 <L
699-52-ST-077  90-5350 <DL
699-52-57-077-B  90-5351 <L L

*0L = detection limit of 3 mg/Kg (theoretical)

WATER SAMPLES

cl c2
SAMPLE SAMPLE DUP
SAMPLE 10# PNL LOG# (ug/L) (ug/L)
659-52-57-049 90-5346 <DL <DL
699-52-57-050A  90-5347 <L <oL
699-52-S7-074 90-5352 (3) <DL WUT <L
699-52-57-077A  90-5353 (b) <DL AT <DL

*0L = detection Limit of 31 ug/L

Note: RPD only calculated when results are >DL.

(a) Hold time missed by 4.3 hrs.
(b) Hold time missed by 3.5 hrs.

TABLE 3:

.........

NA

PHOSPHATE

<DL

ANION IC ANALYSIS DATA

.........

----------- Lo R L LR LR T - CRRP PP c3
SPIKE SAMPLE SPIKE BLANK SPIKE SPIKE SAMPLE +
(mg/Kg) (mg/Xg) (mg/Xg) (mg/Kg) SPIKE

$9.8 66.2 57 62.2 $0.3
23.2 23.2 100.0
78.1 856.3 71.5 76.7 90.5
25.1 25.0 98.0
23.0 26.7 8s.1
25.6 31.4 81.5
20.9 25.1 21.8 25.3 a3.3
mean $0.0
std. dev, 7.0

-------- “erC3-ccnmemen mceveccceacChmenneane c3
SPIXE SAMPLE SPIKE BLANK SPIKE SPIKE SAMPLE +

(ug/L) (ug/L) (ug/L) (ug/L) SPIKE

1570.0 1620.0 1600.0 1630.0 96.9
1640.0 1630.0 100.6
1630.0 1630.0 100.0
mean 99.2
std. dev. 2.0

X RECOVERIES

cé
BLANK
SPIKE

X RECOVERIES
cé
BLANK
SPIKE

.......

SAMPLE




el

TABLE 3: ANION IC ANALYSIS DATA

SULFATE
SOLID SAMPLES
--------- %X RECOVERIES-=-~=-=-=-=~
c1 c2 €S = meceereee-- [ S L iy Co=---==--~ - c3 cé cé4
SAMPLE SAMPLE DUP BLANK SPIKE SAMPLE  SPIKE BLANK SPIKE  SPIKE =~ SAMPLE + BLANK LsC
SAMPLE 10# PNL LOG#  (mg/Kg) (mg/Xg) RPD (ug) (mg/Xg) (mg/Xg) (mg/Xg) (mg/Kg) SPIKE SPIKE SAMPLE
699-52-57-001 90-5335 <DL <DL NA <DL 203.0 203.0 191.0 191.0 100.0 100.0 98.8
90-5335R <L <DL NA <DL 72.9 71.3 102.2 99.8
99.8
699-52-55-001 90-5336 <DL <DL NA <DL 265.0 265.0 236.0 235.0 100.0 100.4 99.2
98-5336R 3.7 <DL NA <bL 78.5 75.8 99.8 99.6
99.6
699-52-57-027  90-5343 22.7 21.3 6.4 <DL 97.5 81.9 92.2 98.8
99.2
699-55-5§5-025  90-534% . 17.2 16.8 2.4 <L 116.0 96.2 102.9 9.2
99.2
699-55-57-050 90-5345 19.7 '
699-52-57-077  90-5350 15
699-52-57-077-8  $0-5351 13.3 13.3 0 <L 87.5 76.9 96.5 101.6
*pL = detection limit of 6 mg/Kg (theoretical) mean 9.1
std. dev. 3.7
WATER SAMPLES .
--------- % RECOVERIES---=-===~
1 €2 €5  eeeeeceee-- o T Rl [ c3 cé cé
SAMPLE SAMPLE DUP BLANK SPIKE SAMPLE SPIKE BLANK SPIKE  SPIKE  SAMPLE + BLANK Lsc
SAMPLE 10# PNL LOG#  (ug/L)  (ug/L) RPD (v9) (ug/L) (ug/L) (ug/L) (ug/L) SPIKE SPIKE SAMPLE
699-52-57-049  90-5346 <DL <DL NA
699-52-57-050A  90-5347 <DL <DL NA <DL 4980.0 4980.0 5040.0 4990.0 100.0 101.0 100.0
699-52-57-076  90-5352 (a) <DL <DL NA 5250.0 5000.0 105.0
699-52-57-0774  90-5353 (b) <DL <L NA 5220.0 4980.0 104.8
*pL = detection limit of 55 ug/L mean 103.3 100.5 99.6
std. dev. 2.8 0.5 0.7

Note: RPD only calculated when results are >DL.

(a) Hold time missed by 4.3 hrs.
(b) Hold time missed by 3.5 hrs.
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TABLE &: TOTAL CYANIDE ANALYSIS DATA

SOLID SAMPLES

--------- % RECOVERIES------=-<-
(3] G2 G5 3~ eemeee-cee- G3-----moes cecreceeno- GGeneveenes a cé
SAMPLE  SAMPLE DUP BLANK SPIKE SAMPLE  SPIKE BLANK SPIKE  SPIKE  SAMPLE + BLANK Lcs
SAMPLE 10¥# PNL LOG# (mg/Xg) (mg/Kg) RPD (ug) (mg/Kg) (mg/Kg) (mg/Xg) (mg/Kg) SPIKE SPIKE SAMPLE
699-52-57-001  90-5335 (d) o R 0.1 1.7 () 16.14 16.70 (b)  N/A N/A 96.6 8.7 ;:;;-(c)
699-52-55-001  90-5336 0.1 0.1 0 15.29 15.66 (b)  N/A N/A 97.6 100.2 110.8
£99-52-57-027  90-5343 (e) 0o J o1 0 9.20 9.85 N/A N/A 93.5 107.8 96.3
699-55-55-025  90-5344 (e) o I o041 0 8.52 8.20 N/A N/A 103.9 114.5 113.5
699-55-57-050  90-5345 0.6 0.2 0 9.39 8.07 N/A N/A 116.4 106.7 116.1
699-52-57-077  90-5350 0.1 0.1 0.4 8.70 7.98 N/A N/A 109.0 115.2 101.6
699-52-57-077-8 90-5351 0.1 0.1 0.6 8.93 B.40 8.5 8.4 106.3 106.7 91.1
mean 103.3 104.8
std. dev, 8.0 11.0
WATER SAMPLES
--------- X RECOVERIES--=-------
(3] 62 (- I R Sl bbby GE--ovvcee- c3 cé
SAMPLE  SAMPLE DUP BLANK SPIKE SAMPLE  SPIKE BLANK SPIKE  SPIKE  SAMPLE + BLANK Lcs
SAMPLE 10# PNL LOG# (ug/L) (ug/L) RPD (ug) (ug/L) (ug/L) (ug/L) (ug/L) SPIKE SPIKE SAMPLE
£99-52-57-049  90-5346 (f) 0.6 T 0.8 0.2 41.15 39.82 41.84 39.82 103.4 105.1 -108.3
£99-52-57-050A  90-5347 (3) 0.9 0.3 0.7 41.47 39.82 40.6% 39.82 104.2 102.0 106.7
699-52-57-074  90-5352 (h) 0.1 T 0.2 1.9 40.19 39.82 100.9 97.2
699-52-57-077A  90-5353 (i) 0.1 J -0.2 -0.3 42.24 39.82 37.12 39.82 106.1 93.2 100.9
mean 103.7 100.1
std. dev, 2.2 6.2

pDetection limits for water = 1 ug/L
Detection limit for soil = 0.1-0.4 mg/Kg (theoretical)

(a) Blank was turbid due to exfolistion of precipitates from glass frit of adsorber.
(b) Spike level higher than required due to miss calculation of spike level by anlayst.
(c) LCS recovery low. Attributed to Analytical Error.

(d) Hold time missed by 1 day.

(e) Hold time missed by 3 days.

(f) Hold time missed by 14 days.

(g) Hold time missed by 13 days.

(h) Hold time missed by 7 days.

(i) Hold time missed by 8 days.
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TABLE 5A:

SELENIUM ANALYSIS DATA

ACID EXTRACTABLE SELENIUM IN WATER SAMPLES

Soin. Conc.
Lab log # (ug/L)

1ce 0.5

o
<
~
o
-
N
o

°
- - O

[=]

(=]

[--]
[

90-5346-85
90-5346-85-AS
90-5346-81
90-5346-B1AS
90-5346-83
90-5346-82
90-5346-82-AS
90-5346-B4
90-5346-84-AS
90-5346-86
90-5347-81
90-5347-B1-AS

-
.

-
COVOO=0O owo
R

~N N
o s o

rNBLOrUINOS NS

-

ccv
ccs

~

1]
'OOOOQO'O.Q ouw OO = =

90-5352-81
90-5352-B1-AS
90-5353-81
90-5353-81-AS

(d) 90-5357-81
(d) 90-5357-B1-AS
(d) 90-5358-81
(d) 90-5358-81-AS

-

-
e ®

.
o~ OWVIN—=O = O0ON ow

ccy
cce

~n
ow
°

Notes:

(8) Used a dilution of ICF/ICV-2= 26.4 ug/L B2

Results Duplicate Spike (ug/L)

(ug/L)

<DL

19.7
<DL

21.9

21.8
<L

<DL
<DL
<L

<L

(b) Analytical spike (AS) = 10 ug/L.

(c)Pre-digest spike = 25 ug/L. for B3, B4 and 86. 84

(d) Samples not part of Data Package ¥1

(e) RPD only calculated {f both sesple and

RPD (e) (b,c)

N/A

81

83

86

duplicate are greater than detection limit.

Sample 1.D. Lab. Log #
699-52+57-049 905346

699-52-55-050A 90-5347

699-52-57-074 90-5352

699-55-57-077A 90-5353

CROL*: 5 ug/t

oL (IDL x 2.5): 3.75 ug/L

*CROL = Contract required detection limit

Sampling
Date

10/04/86
10/04/86
10709786
10/09/86

Extraction

Date Analysis date

10

10

25
10
25
10
25

10

10
10
10
10

SAMPLE
SAMPLE DUPLICATE

SAMPLE + Se SPIKE
LAB. CONTROL STANDARD
PROCEDURAL BLANK
SAMPLE + Se SPIKE DUPLICATE

10721786 11705/86
10721786 11/05/86
10/21/86 11705786
10721786 11/705/86

18

Spike
XRec.

115

100
79

9%

116
87

103

100
102
85

Standard
XRec.

98
102

97

97

».




TABLE SB: SELENIUM ANALYSIS DATA

ACID EXTRACTABLE SELENIUM IN SOIL SAMPLES

Soln. Conc., Results Duplicate
Lab log # (ug/L) (mg/Kg) RPD (e)

1C8 0.2
ICV (a) 25.6
ccs
CRA
ccs

1
o H~o
- o
- 0n =

90-5335-85
90-5335-85-AS
90-5335-81
90-5335-81-AS
90-5335-83
90-5335-83-AS
90-5335-82
90-5335-82-AS
90-5335-84 (d)
90-5335-84-AS
90-5335-86
90-5335-B6-AS
90-5335-87
90-5336-81
90-5336-B1-AS

oL UWJ

VINN = W00

<DL N/A

36.2

- -
o 0

~n
VINW~NO DO
-

oLt WJ

o&mmca-ﬂtoamuuom..

ccv
ccs

~n
owm
o o
(V. "]

90-5343-81
90-5343-81-A8
90-5344-81
90-5344-B1-AS
90-5345-81
90-5345-B1-AS
90-5350-81
90-5350-B1-AS
90-5351-81
90-5351-81-AS

ot W

oL ur
oL W
o W

oL WT

WOWO W

L] 1
VIR O b N e
e s e s o o ®

ccv
ccs

nN
.

ow
. .
w N O ~N N

Notes:

(a) Used a ditlution of ICF/ICV-2= 26.4 ug/L
(b)Analytical spike (AS) = 10 ug/L.
(c)Pre-digest spike = 25 ug/L. for 83, B6 and B7.
(d) 84 = LCS-0287 containing 39.2 mg/Xg Se

(e) RPD only calculated if both sample and
duplicate are greater than detection limit,

Sampling Extraction

Sample 1.0. Lab. Log # Date Date

699-52-57-001 90-5335 09725786 11/11/86
699-52-55-001 90-5336 09/25/86 11/11/86
699-52-57-027 90-5343 10/01/86 11/11/86
699-55-55-025 90-5344 10/01/86 11/11/86
699-55-57-050 90-5345 10/04/86 11/11/86
699-52-57-077 90-5350 10/09/86 11/11/86

699-52-57-077-8 90-5351 10709786 11/11/86

CROL*; 0.5 mg/Xg
PL (IDL x 2.5): 3.75 ug/L

*CROL = Contract required detection Limit

19

Spike (ug/L) Spike Standard CLP
{b,c) XRec. %Rec. flags
97
96
10 95
WU
10 53
25 0
10 . s
1}
10 59
87 W
10 74
25 0
10 78
25 95
w,u
10 59
96
w,u
10 Sé
w,u
10 50
v,u
10 36
w,u
10 62
w,u
10 59
95
B1 = SAMPLE
82 = SAMPLE DUPLICATE
B3 = SAMPLE + Se SPIKE
B4 = LAB, CONTROL STANDARD
BS = PROCEDURAL BLANK

B6 = SAMPLE + Se SPIKE DUPLICATE
B7 = SPIKED PROCEDURAL BLANK

11/13/86
11/13/86
11/13/86
11/13786
11/13/86
11713786
11713786

/}z//%%



TABLE 6A: BISMUTH ANALYSIS DATA

ACID EXTRACTABLE BISMUTH IN WATER SAMPLES

soln. Conc. Results Duplicate Spike (ug/L) Spike standard cLP

Lab log # (ug/L) (ug/L) RPD (e)

----------- ssece secascscscsscs sesecucca secsevecces

1c8 -0.6
1CV (8)
(o]
CRA
cce

[¥ ]

OOQ?‘
.

oWV

90-5346-85
90-5346-85-AS
90-5346-81
90-5346-81AS
90-5346-83
90-5346-82
90-5346-82-AS
90-5346-84
90-5346-84-AS
90-5346-B6
90-5347-81
90-5347-B1-AS

<L

COWWNOD®NWON - =

48.3
<L N/A

446.7

OS2 =200 0CO
.

Y N

48.3
<L

N
- N 2
« ®

ccv
ccs

W
o8
&~ o~

90-5352-81
90-5352-81-AS
90-5353-81
90-5353-B1-AS

(d) 90-5357-81
(d) 90-5357-81-AS
(d) 90-5358-81
(d) 90-5358-81-AS

.
-
-

<L

t

<L

b
O NOPIBO s

n

- 3 N

ccv
cce

w [}
onN VOO0 O =
» )

Notes:

(a) ICV & CCV = 33,33 ug/L

(b) Analytical spike (AS) = 20 ug/L.

(c) Pre-digest spike for 83, B4 and 86 = 50 ug/L.
(d) Samples not part of Data Package #1

(e) RPD only calculated if both sample and
duplicate are greater than detection limit,

Sampling Extraction

Sample [.D. Lab, Log # Date Date

699-52-57-049 90-5346 10/04/86 10/21/86
699-52-55-050A 90-5347 10/04/86 10/21/86
699-52-57-074 90-5352 10/09/86 10/21/86

699+55-57-077A 90-5353 10/09/86 10/21/86

CROL* : 60 ug/L
DL (IDL x 2.5): 7.25 ug/L

*CROL = Contract required detection limit

20

{b,c)

20

20
50

20

20

50 -

20

20
20
20
20

81
82
B3
B4
85
86

SAMPLE

Analysis date

11/04/86

11704786
11/04/86

11/04/86

%Rec. ARec. flags

98
98
95
u
99
97
100
89
108
97
108
110
u
115
‘U
100
u
102
u
98
98

SAMPLE DUPLICATE

SAMPLE + Bi SPIKE

LAB. CONTROL STANDARD
PROCEDURAL BLANK

SAMPLE + Bl SPIKE DUPLICATE



Lab log #
[{:}

ICV (a)
cce

CRA

ccs

90-5335-85
90-5335-85-AS
90-5335-81
90-5335-B1AS
90-5335-83
90-5335-82
90-5335-82-AS
90-5335-84 (d)
90-5335-B4-AS
90-5335-86
90-5335-87
90-5336-81
90-5336-B1-AS

ccv
cce

90-5343-81
90-5343-B1-AS
90-5344-81
90-5344-B1-AS
90-5345-81
90+5345-B1-AS
90-5350-81
90-5350-B1-AS
90-5351-81
90-5351-B1-AS

ccv
cce

Notes:

(a) Used a dilution of ICV-2 = 26.4 ug/L

Soln. Conc.

(ug/L)

-0.1

~n
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TABLE 6B: BISMUTH ANALYSIS DATA

Results
(mg/Kg)

<L

3.53
<oL

32.5
3.l

<L

<0L
<L
<L
<L

<L

(b) Analytical spike (AS) = 20 ug/L.
(c) Pre-digest spike = 50 ug/L.
(d) B4 = LCS-0287+ 40 ug Bi spike

(e) RPD only calculated if both sample &

Duplicate
RPO (e)

N/A

duplicate are greater than detection limit.

Sample 1.D.

699-52-57-001
699-52-55-001
699-52-57-027
699-55-55-025
699-55-57-050
699-52-57-077

699-52-57-077-8

CRDL® :

Leb. Log #

90-5335
90-5336
90-5343
90-5344
90-5345
90-5350
90-5351

10 mg/Kg

DL (IDL x 2.5): 7.25 ug/L

*CROL = Contract required detection limit

Sampling
Date
09725786
09/25/86
10/01/86
10701786
10704786
10/09/86
10/09/86

Extraction

Date

11/11/86
11/11/86
11711786
11/11/86
11/11/86
11/11/86
11711786

ACID EXTRACTABLE BISMUTH IN SOIL SAMPLES

Spike (ug/L)

81
82
83
B4
85
86
87 =

[ BN BN BN BN R

Analysis date

21

tb,c)

20

20
50

20
20
50
50

20

20
20
20
20
20

SAMPLE

Spike
XRec.

91
90

9%
a9
74
102

96

96
"
9%
97
90

SAMPLE DUPLICATE
SAMPLE + Bi SPIKE

LAB. CONTROL STANDARD

PROCEDURAL BLANX
SAMPLE + Bi SPIKE DUPLICATE
SPIKED PROCEDURAL BLANK

11/13/86
11713786
11713/86
11/13/86
11/13/86
11/713/86
11/13/86

Stendard

XRec.

98
9%

89

106

107

CLP
flags

U\

TRY
uN
uN
u,N

u,N




€e

mg/Kg

Sample ID#
90-5335-J-1 <0.2 Usr
90-5335-J-4
90-5335-J-4
90-5335-J-4
890-5335-J-4
90-5335-J-5
90-5336-J-1
90-5336-J-3
90-5336-J-6
90-5336-J-6
90-5336-3-6
90-5343-J-1
90-5343-J-2
90-5344-J-1

<0.2 ug

<0.2 WJr
<0.2 T

Note:

Sample
Sample Duplicate
mg/Kg

<0.2

TABLE 7:

Sample+ Spike
Spike
mg/Kg

Added
mg/Kg

e

(20ppb)
Control
Std. ppb

19.9
15.9
14.7
18.3

FREE CYANIDE ANALYSIS

Matrix Spike Spike
Blank Duplicate Rec
mg/Kg ng/Kg %
<0.2
44
<0.2

0.58 * 58
0.745 **74.5

mean
std. dev.

Sample results reported based on undried sample weight.

* Freshly sonicated spiked sample - spike sonicated 10/8/90.
** Stirred (magnetically) spiked sample - not sonicated and hence no temperature

rise during leaching.
Based on control standard run before and immediately after this spiked

Detector response

Note:

sample, the spike recovery is within allowable limits.

drift is obvious here in later portion of the analytical session.

J1l = SAMPLE

J2 = DUPLICATE SAMPLE
J3 = SPIKE SAMPLE

J4 = STANDARD

J5 = METHODS BLANK

J6 = SPIKE DUPLICATE

///ZK, /

Control
std.

—r—— o o -






