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IJ LI I§ CLIENT SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET _ _
TENTATIVELY IDENTIFIED COMPOUNDS |

| B09342
Lab Name: Roy F. Weston, Inc. Work Order: 6168-02-0 |
Client: WEST JUSE NF(
Matrix: (soil/water) SOIL Lab Sample ID: 9309L997-001
Sample wt/vol: _5.00 (g/mL) G Lab File ID: R092120
Level: (low/med) W Date Received: 09/17/93
% Moisture: not dec. 5 Date Analyzed: 09/22/93
GC Column: DB624 ID: _.53(mm) Dilution Factor: 1.00
Soil Extract Volume: (ul) Soil Aliquot Volume: (uL)
CONCENTRATION UNITS:
Number TICs found: _1 (ug/L or ug/Kg) ug/Kg
I I I I I I
| CAS NUMBER | COMPOUND NAME | RT | EST. cONC. | @ |
| | I I I I
| 1. | SILOXANE | 21.48]5 | B& |
| I I I I |
FORM 1 VOA-TIC 3/90
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»ﬁﬁiiﬁingﬂugiﬁI CLIENT SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS |

|B09343
Lab Name: Roy F. Weston, Inc. Work Order: 6168-02-0 |
Client: WESTINGHOU ™ HANFORD
Matrix: (soil/water) SOIL Lab Sample ID: 9309L997-002
Sample wt/vol: _4.90 (g/mL) G Lab File ID: wo9: )9
Level: (low/med) LOW Date Received: 09/17/93
% Moisture: not dec. ____ 3 Date Analyzed: 09/23/93
GC Column: SP1000 ID: 2.00(mm) Dilution Factor: 1.02
Soil Extract Volume: (uL) Soil Aliquot Volw : (uL)

CONCENTRATION UN__ j:

Number TICs found: _1 (ug/L or ug/Kg) ugq,
I I I I I
| © - NUMBER | COMPOUND NAME | RT | EST. CONC. | Q |
|== | I I I I
| 1. | UNKWOWN | 27.67|10 | 3 |
I I I I I I
FORM 1 VOA-TIC 3/90
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ROY F. WESTON, INC.
LIONVILLE ANALYTICAL LABORATORY
ANALYTICAL CASE NARRATIVE

Client; WESTINGHOUSE HANFORD W.0. #: 06168-002-001-9999-00
RFW #: 9309L997 Date Received: 09-17-93
SEMIVOLATILE

The set of samples consisted of two (2) soil samples collected on 09-15-93.

The samples were extracted on 09-27-93 and analyzed according to criteria set forth in CLP
SOW 03/90 for TCL Semivolatile target compounds on 10-05,07-93.

The following is a summary of the QC results accompanying these sample results and a
description of any problems encountered during their analyses:

1.

2.

6.

Non-target compounds were detected in these samples.

All surrogate recoveries were within EPA QC limits.

Two (2) of twenty-two (22) matrix spike recoveries were outside EPA QC limits.
All blank spike recoveries were within EPA QC limits.

The laboratory blank 93LE1687-MB1 contained the common contaminants
Diethylphthalate, Bis(2-ethylhexyl)phthalate and the target compounds Naphthalene,
2-Met’ Inapthalene, Acenaphthylene, Dibenzofuran, Fluorene, Phenanthrene,
Anthracene, Carbazole, Fluoroanthene, Pyrene, Benzo(a)anthracene, Chn
Benzo(b)fluoranthene, Benzo(k)fluoranthene, Benzo(a)pyrene, Indeno(1,2,3-
cd)pyrene 1d :nzo h,i)perylene levels less than the (

«u€ laboratory blank 93LE1690-MB1 contained the common contaminant Bis
ethylhexyl)phthalate and the target compounds Phenanthrene and Fluoranthene at
levels less than the CRQL.

All internal standard area and retention time criteria were met.

@‘C\/L/{/\CDKD _@m’)vvﬁﬁg:ﬁ,/ /0. 27, QJS‘

J. Peter Hershey, Ph.D. Date
Laboratory Manager
Lionville Analytical Laboratory

sma/bna/09-997b.cn
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: Roy F. Weston, Inc. Work Order:

Client:

Matrix:

WESTINGHOUSE HANFORD

(soil/water) SOIL

Sample wt/vol: _30.0 (g/mL) G

Level:

(low/med) LOW

% Moisture: 5 decanted: (Y/N)___

Concentrated Extract Volume: 500 (ul)

Injection Volume: 2.0(ul)

GPC Cleanup: (Y/N) ¥ pPH: 6.9

6168-02-0

CLIENT SAMPLE NO.

| B09342

Lab Sample ID:

Lab File ID:

Date Received:

93091.997-001

Al100516

09/17/93

Date Extracted: 09/27/93

Date Analyzed:

10/05/93

Dilution Factor: 1.00

CONCENTRATION UNITS:

CAS NoO. COMPOUND (ug/L or ug/Kg) ug/Kq Q
| |
108-95-2——=——=== Phenol | 18 |
111-44-4-mmmmmer bis (2-Chloroethyl)ether | 350 |u
95-57=8=mmam .====2-Chlorophenol | 350 |u
541-73-1-—ceeeaee 1,3-Dichlorobenzene | 350 |u
106=46=T——=——e=w 1,4-Dichlorobenzene | 350 |u
95-50-1-—c————— 1,2-Dichlorobenzene ] 350 ju
95-48-T———mmmmmm 2-Methylphenol | 350 o
108-60-1-—————== 2,2'-oxybis(1-Chloropropane) | 350 |u
106=-44=5mcmcmeua 4-Methylphenol | 350 |u
621-64=T—=cm—mmm N-Nitroso-di-n-propylamine_ | 350 |u
67-72-1-————eeee Hexachloroethane | 350 |U
98-95-3—c—ce—me- Nitrobenzene | 350 |u
78-59-1-————=ce= Isophorone | 350 |u
88-75-5-——mmm——m 2-Nitrophenol | 350 |u
105-67=9=~—mm——m 2,4-Dim¢ ylphenol | 350 |u
111-91«leemee——— bis(2-Chloroethoxy)methane | 350 |u
120-83~2————c=—= 2,4-Dichloroohenol I 350 |u
121 .- -1,2,4-Tr ;0 |o
91-20-3—ccemem— Naphthal 550 |
106-47-8———=—~=~ 4-Chloroaniline 1 350 |u
87-68-3- ~  lexachlorobutadiene | 350 ju
59~50=T——==wee—m 4-Chloro-3-methylphenol | 350 |o
91-57-6=—cmm———m 2-Methylnaphthalene ! 70 |
77-47-4=--—~ ----Hexachlorocyclopentadiene 350 |u
8-06-2—=——cm—m= 2,4,6-Trichlorophenol I 350 |o
95-95-fecc—cm—aaa 2,4,5-Trichlorophenol | 880 |u
91-58=T7==m—m———— 2-Chloronaphthalene | 350 |u
88-74-4 2-Nitroaniline | 880 ju
131-11-3-—==—eae Dimethylphthalate | 350 ju
208-96-8————==—w Acenaphthylene | 60 |
606-20=2—=—mmmmeu 2,6-Dinitrotoluene | 350 |u
99-09-2-cmmmmana" 3-Nitroaniline | 880 |u
83-32-9—~—m—emem Acenaphthene__ | 26 |
] I
FORM 1 SV-1 3/90
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ROY F. WESTON, INC.

LIONVILLE ANALYTICAL LAl )RATORY
ANALYTICAL CASE NARRATIVE

Client : WESTINGHOUSE HANFORD W.0. #: 06168-002-001-9999-00
L. .7# : 93091997 Date Received: 09-17-93
INORGANIC

The following is a summary of the quality control results and a description of any problems
encountered during the analysis of this batch of samples:

1.

2.

All sample holding times as required by 40CFR136 were met.
All preparation blank results were below the required detection limits.

All laboratory control standards (blank spikes) were within the control limits of 80-
120%. All %RPD were within the 20% guidance limit.

All calibration verification checks were within the required control limits of 90-110%.
Calibration verification is performed using independent standards.

Matrix spike recoveries are summarized on the Inorganic Accuracy Report contained
within this document. All recoveries were within the 75-125% guidance limits. All
%RPD were within the 20% guidance limit.

Replicate results are summarized on the Inorganic Precision Report contained within
this document. All results were within the 20% RPD guidance limit.

The analytical methods applied by the laboratory, unless otherwise requested, for the
analysis of solid samples are derived from Test Methods for Evaluating Solid Waste
(USEPA SW846).

J. Peter/Hershey, Ph l?

Laboratory Manager -
Lionville Analytical Laboratory

pas/i09-997 O D O -I






WFéT@N ROY F. WESTON, INC.

rememm— LIONVILLE ANALYTICAL LABORATORY
ANALYTICAL CASE NARRA..VE

Client: WESTINGHOUSE HANFORD W.0. #: 06168-002-001-9999-00
RFW #: 93091997 Date Received: (09-11-93

CLP METALS

1. This narrative covers the analyses of two (2) soil samples.

2. The samples were prepared and analyzed in accordance with the following protocols:
CLP SOW 3/90.

3. ICVs, CCVs, and LCSs stock standards were purchased from Inorganic Ventures
Laboratory and High Purity.

4. All analyses were performed within the required holding times except for mercury
in the following samples:

List samples
93091.997-001, 002

1) Due to instrument failure, the above samples were analyzed six (6) days past
the hold time for mercury.

5. All Initial and Continuing Calibration Verifications (ICV/CCV’s) were wi in control
limits.

6. All Initial and Continuing Calibratior  anks (ICB/CCB’s) were within control limits.
7. All Preparation/Method Ble s were below Reporting Limits.

8. All ICP Interference Check Samples (ICSA and ICSAB) were within control limits.
9. All Laboratory Control Samples (LCS) were within the 80-120% control limits.

10.  All Serial Dilution percent differences were within USEPA SOW control limits

except for:
Dy I'-—ent %Difference RFW # ““ement %Difference
001 Aluminum  13.2 001 Magnesium 14.6
Calcium 13.8 Manganese 17.1
Iron 14.4

0015



12.

13.

14.

15.

16.

17.

DESIGHERS CONSULTANTS

All Matrix Spike recoveries were within the 75-125% control limits (ex.._ption
allowed when sample concentration exceeds the spike added concentration by a
factor of 4 or more)

except for:

RFW # Element %Recovery
001 Lead 52.6

For analytes where the Matrix Spike is out of control, a Post-digestion Matrix Spike
and Serial Dilution are performed (exception allowed for Ag).

Matrix spike analyses are not required for Ca, Mg, Na, and K in waters and soils.
Also, not required for Al and Fe in soils.

All Duplicate analyses were within the 20% Relative Percent Difference (RPD)
control limits for samples values greater than SX Reporting Limit, or +/- the
Reporting Limits for sample values less than 5X Reporting Limit except for:

RFW # Element %RPD
001 Lead 28.0

Method of Standard Additions (MSA) analyses was performed on the following
sample:

Element Sample #
Lead 002

The code CV is currently in use by the laboratory for both mercury instruments in
operation (HG1 and HG2). HG1 is complete with autosampler and software, but

esn uald stiom;FE " is« :rated by inalyst, produc strip chart
and also requires manual dig ;tion.

HG1 requires less total volume of digestate due to the autosampler analysis. Sample
volumes and reagents for mercury determinations in water and soil have been
proportionally scaled down to adapt to this semi-automated technique. The sample
volume used for water analysis is 33 ml. For soils, 0.1 gram of sample is taken to a
final volume of 50 ml (including all reagents).

ICP Interelement Correction Factors for IC1 and IC3 are included in this package,
but do not appear on EDD.

The graphite furnace time that appears on form XIV is the time of the first injection.
The time that appears on the data is the print time.

-
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18.  The ICB was run before the ICV for Cyanide on the raw data printout.

Q v\qbz,\,\ R e ,0;5

| Al Siery Date
» Section Mdnager
Analytical Laboratory

m et.nar



ROY F. WESTON INC.

INORGARIC DATA SUMMARY REPORT

CLIENT: WESTINGHOUSE HANFORD
WORK ORDER: 06168-002-001-9999-00

SAMPLE SITE ID AK TE

-001 B09342 Silver, Total
Aluminum, Total
Arsenic, Total
Barium, Total
Beryllium, Total
Calcium, Total
Cadm Total
Cobalt, Total
Chromium, Total
Copper, Total
Ira Total
Mercury, Total
Potassium, Total
Magnesium, Total
Manganese, Total
Sodium, Total
Nickel, Total
Lead, Total
Antimony, Total
Selenium, Total
Titanium, Total
Thallium, Total
Vanadium, Total
Zinc, Total

10/27/93
WESTON BATCH #: 93091997
REPORTING
RESULT UNITS LIMIT
1.9 u MG/KG 1.9
3510 MG/KG 3.1
2.1 MG/KG 1.9
54.7 MG/KG ig.1
0.85 u MG/KG 0.95
6790 MG/KG 954
0.95 u MG/KG 0.95
9.5 MG/KG 9.5
6.5 MG/KG 1.9
7.8 MG/KG 4.8
9090 MG/KG 19.1
0.10 u MG/KG 0.10
972 MG/KG 954
2930 MG/KG 954
197 MG/KG 2.9
954 MG/KG 954
7.6 MG/KG 7.6
5.7 MG/KG 0.57
11.4 MG/KG 11.4
0.95 MG/KG 0.95
394 MG/KG 19.1
1.9 u MG/KG 1.9
15.3 MG/KG 9.5
23.4 MG/KG 3.8

DILUTION
FACTOR

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

6019



ROY F. WESTON INC.

INORGANIC DATA SUMMARY REPORT

CLIENT: WESTINGHOUSE HANFORD

WORK ORDER: 06168-002-001-9999-00

SAMPLE SITE ID ANALYTE

~-002 B09343 8ilver, Total
Aluminum, Total
Arsenic, Total
Barium, Total
Beryllium, Total
Calcium, Total
Cadmium, Total
Cobalt, Total
Chromium, Total
Copper, Total
Iron, Total
Mercury, Total
Potassium, Total
Magnesium, Total
Manganese, Total
Sodium, Total
Nickel, Total
Lead, Total
Antimony, Total
Selenium, Total
Titanium, Total
Thallium, Total
Vanadium, Total
Zinc, Total

10/27/93
WESTON BATCH #: 9309L997
REPORTING
RESULT UNITS LIMIT
1.8 u MG/KG 1.8
3650 MG/KG 36.3
2.2 MG/KG 1.8
41.2 MG/KG 36.3
0.91 u MG/KG 0.91
7670 MG/KG 908
0.91 u MG/KG 0.91
9.1 u MG/KG 9.1
5.8 MG/KG 1.8
6.8 MG/KG 4.5
8730 MG/KG 18.2
0.10 u MG/KG 0.10
908 u MG/KG 908
3060 MG/KG 908
209 MG/KG 2.7
908 u MG/KG 908
7.3 u MG/KG 7.3
4.3 MG/KG 0.54
10.9 MG/KG 10.9
0.91 u MG/KG 0.91
368 MG/KG 18.2
1.8 u MG/KG 1.8
14.5 MG/KG 9.1
23.1 MG/KG 3.6

DILUTION
PACTOR

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

1.0
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EPA - CLP

1

INORGANIC ANALYSIS DATA SHEET

EPA SAMPLE NO.

B09343
Lab Name: ROY F. WESTON, INC - L372 Contract: 6168-02-01
Lab Code: WESTON Case No.: WEST SAS No.: SDG No.: CLP997
Matrix (soil/water): SOIL Lab Sample ID: 930999702
Level (low/med): LOW Date Received: 9/17/93
% Solids: 96.8
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte |Concentration|C Q M
7429-90-5 |Aluminum 3650.00 | |E P
7440-36-0 |Antimony 8.35 |U P
7440-38-2 |[Arsenic 2.20 F
7440-39-3 Barium 41.20 P
7440-41-7 [Beryllium .18 U P
7440-43-9 |Cadmium .91 |U P
7440~70-2 |Calcium 7670.00 E P
7440~-47-3 |Chromium 5.80 P
7440-48-4 |Cobalt 4.70 |B P
7440-50-8 |Copper 6.80 P
7439-89-6 |Iron 8730.00 E P
7439-92-1 |Lead 4.30 NS* F
7439~-95-4 |[Magnesium 3060.00 E P
7439-96-5 |Manganese 209.00 E P
7439-97-6 |Mercury .05 |U cv
7440-02-0 |[Nickel 3.40 |B P
7440-09-7 |Potassium 862.00 |B P
7782-49-2 |Selenium .36 |U|W F
7440-22-4 [Silver 1.27 |U P
7440-23-5 [Sodium 104.00 |B P
7440-28-0 [Thallium .36 {U F
7440-62-2 {Vanadium 14.50 P
7440-66-6 |Zinc 23.10 P
Cyanide 2.93 C
Col«¢ Befc :: BROWN Clarity Before: Texture: FINE
Color 7 ":er: BROWN Clarity After: Artifacts:
Comment
FORM I - 1IN 03/90

0030






Data Package ID: 93091L.997-WES-1309 Analysis: Volatile O _ nics

Sample B09348 was identified as a solid trip blank in which all results were verified as
nondetects with the exception of two tentatively identified compounds (TIC) labeled as
unknowns, at retention times of 27.67 and 29.37 minutes. Sample B09343 also contained a TIC
labeled as an unknown at the retention time of 27.67 minutes.

MAJOR DEFICIENCIES

No major deficiencies were identified during data validation which required qualification of
data as unusable.

MINOR 1 FICIENCIES

The following minor deficiencies were identified during data validation which required
qualification of data.

Laboratory Blanks

. Methylene chloride and acetone were present in the associated laboratory
blanks. Therefore, the associated sample results, all of which are less than ten
times the respective blank concentration, have been qualified as undetected (U).

. The TIC siloxane was detected in the laboratory blank associated with sample
B09342. Therefore, the TIC result for the indicated sample has been qualified as
undetected (U).
REFERENCES

WHC 1993a, Validation of 200-UP-2 Data, Statement of Work, Analytical Laboratory Data
¢ ation, Task Order 5-94-18, December 14, 1993, Purchase Order M073750. = estinghouse
Hanrord Company, Richland, Washington.

W 9~ LT lidation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev. 2,
19 Vesung __ ___ Hanford Company, Richland, Washington.
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ATTACHMENT 3

QUALIFIED DATA SUMMARY AND ANNOTATED LABORATC
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3401, 7105
VOLATILE ORGANICS ANA__SIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

CLIENT SAMPLE NO.

| 24— Lo\ A - ADS

| B09343 ‘ |
Lab Name: Roy F. Weston, Inc. Work Order: 6168-02-0 | VoS T\ d S
Client: WESTINGHOUSE HANFORD SN 39\‘&_
Matrix: (soil/water) SOIL Lab Sample ID: 9309L997—002
Sample wt/vol: _4.90 (g/mL) G Lab File ID: W092309
Level: (low/med) LOW Date Received: 09/17/93
% Moisture: not dec. 3 Date Analyzed: 09/23/93
GC Column: SP1000 ID: 2.00(mm) Dilution Factor: 1.02
Soil Extract Volume: (ul) Soil Aliquot Volume: (uL)
CONCENTRATION UNITS:
Number TICs found: _1 (ug/L or ug/Kg) ug/Kq
I I I | | |
| CAs NUMBER | COMPOUND NAME | RT | BST. cONC. | Q |._E:.°~.-
| | | I I I
| 1. | UNRHOWN | 27.67|10 I | W
| | I I |
Ve Q\\c

FORM 1 VOA-TIC

" Al B

012 ggzg -






el 167 ALY\ CLIENT SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET (S D Tl %(}(\\Q
TENTATIVELY IDENTIF: COMPOUNDS | ~

Lab Name: Roy ~ _Weston, Inc. Work Order: 6168-02-0 }309348 NAAQA— Lo — 4T |
Client: WESTINGHOUSE HANFORD
Matrix: (soil/water) SOIL Lab Sample ID: 9309L997-003
Sample wt/vol: _5 ~° (g/mL) G Lab File ID: wW092228
Level: (low/med) LOW Date Received: 09/17/93
$ Moisture: not dec. ] Date Analyzed: 09/23/93
GC Column: SP10~" ID: 2.00 (mm) Dilution Factor: 0.962
Soil Extract Volume: (ul) Soil Aliqu_ot Volume: (ul)
CONCENTRATION UNITS:
Number TICs found: _2 (ug/L or ug/Kg) uq/Kgq
! | | | 3
| CAsS NUMBER | COMPOUND NAME | RT | EST. cONC. | Q@ | =
{ 1. {uu—m { 27.67{8 -I :—S\\
I 2. | ONKNOWN | 29.37|6 o— | X
I | I I | |
ves~ ‘eg?
FORM 1 VOA-TIC 3/90 M\\ﬂ‘i"\
pa

014 1grq
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ATTACHMENT 4

LABORATORY NARRATIVE AND CHAIN-OF-CUSTODY DOCUMENTATION
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ROY F. WESTON, INC.
LIONVILLE ANALYTICAL LABORATORY
ANALYTICAL CASE NARRATIVE

Client: WESTINGHOUSE HANFORD W.0. #: 06168-002-001-99¢
RFW #: 9309L997 ~ate Received: 09-17-93
GC/MS VOLATILE

The s¢ " samples consisted of three (3) soil samples collected on 09-15,16-93.

The san were analyzed according to criteria set forth in CLP SOW 03/90 for TCL
Volatile t compounds on 09-21,22,23-93.

Tt lowing 3 a summary of the QC results accompanying these sample results and a
descuption of any problems encountered during their analyses:

1. Non-target compounds were detected in these samples.

2. All system monitoring compound (surrogate) recoveries were wit 1 EPA QC limits.

3. All matrix spike recoveries were within EPA QC limits.

4. The laboratory blanks contained the common conta ts Me*yler 1" °° nd
Acetone at levels less than 4x the CRQL. Thelabor _ lank voLVid’ SO
contained the target compound 1,1,1-Trichloroethane at a level less than .___ ___ _L.

S. lin nal standard area and retention time criteria were met.

/o///3 /23
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vionvine Anaryucdl Laboratory
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ATTACHMENT 5

DATA VALIDATION SUPPORTING DOCUMENTATION
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Roy F. Weston, Inc. - Lionville Laboratory
VOA ANALYTICAL DATA PACKAGE FOR

WESTINGHOUSE HANFORD

DATE RECEIVED: 09/17/93 RFW LOT # :9309L%997

CLIENT ID RFW # MTX 'PREP 4 COLLECTION EXTR/PREP ANAT.YSIS
B09342 001 S 93LVR137 09/15/93 N/A 09 1/93
B09343 002 S 93LVw200 09/15/93 N/A 09. _17/93
B09343 002 Ms S 93LVw200 09/15/93 N/A 0¢ 3 3
B09343 002 MsD S 93Lvw200 09/15/93 N/A 09/23/93
B09348 003 S 93LVWl99 09/16/93 N/A 09/23/93

LAB QC:

VBLK MB1 S 93LVR137 N/A N/A 09/21/93
VBLK MB1l S 93Lvw200 N/A N/A 09/~ '93
VBLK MB1l S 93LVwles N/A N/A 09/...93

+ oR0t






'ﬁﬁg ~~~~~ BE ’a } CLIENT SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS |

| VBLK

Lab Name: Roy F. Weston, Inc. Work Order: 6168-02-0 |
Client: WESTINGHOUSE HANFORD
Matrix: (soil/water) SOIL Lab Sample ID: 93LVR137-MB1
Sample wt/vol: _5.00 (g/mL) G Lab File ID: R092114
Level: (low/med) LOW Date Received: 09/21/93
% Moisture: not dec. Date Analyzed: 09/21/93
GC Column: DB624 ID: _.53(mm) Dilution Pactor: 1.00
Soil Extract Volume: (ul) Soil Aliquot Volume: (uL)

CONCENTRATION UNITS: b§§ﬁ30<? G \,:§%55L¥t§\
Number TICs found: _1 (ug/L or ug/Kg) ug/Kgq

|

| RT | EST. CONC.
| |
|

|

21.%3T€:)
]

CAS NUMBER COMPO D NAME

1. SILOXANE

FORM 1 VOA-TIC 3/90 ﬁ//
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

CLIENT SAMPLE NO.

QG ~LnN\G - S

TENTATIVELY IDENTIFIED COMPOUNDS |

|B09343 i
Lab Name: Roy F. Weston, Inc. Work Order: 6168-02-0 | \ec< - \o1.9
Client: WESTINGHOUSE HANFORD NN 5§><§£~ <
Matrix: (soil/water) SOIL Lab Sample ID: 930 197-002
Sample wt/vol: _30.3 (g/mL) G Lab File ID: A100714
Level: (low/med) LOW Date Received: 09/17/93
% Moisture: 3 decanted: (Y¥/N)__ Date Extracted: 09/°7/93
Concentrated Extract Volume: 500(ulL) Date Analyzed: 10/07/93
Injection Volume: 2.0(ul) Dilution Factor: 1.00
GPC Cleanup: (¥Y/N) Y PH: 6.7
CONCENTFR [ON UNITS:

N er TICs found: _8 (ug/L or ug/Kg) ug/Kg

| | I | Q

| CAS NUMBER | COMPOUND NAME | RT | EST. coNC. | @ |

I | | . I I

| 3= |aEpoL—CONPENSNE  ————————6+05—1980— ,r_'€i

| - ———fasoe—eempeneare————6ve6—t30000———tox |

| 3. | UNKNOWN | 7.04 |90 |8~ | L.

| 4= —AEDE ISAPE—— —goe—tase— Lo | Q

| $+——————}ALDC s +—8+v63—380—— | Jn | Q

| fr——— AT CORDENSATE opolon aa— | &

7. | ORGANIC ACID | 21.35 |200 |~ IS\

| 8. | UNKNOWN | 24.66 |200 | |T§‘$\

! I | I

FORM 1 SV-TIC

Ve \C«cl,

A

3/%0

015 BERG



ATTACHMENT 4

LABORATORY NARRATIVE AND CHAIN-OF-CUSTODY DOCUNT"NTATION
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ROY F. WESTON, INC.
LIONVILLE ANALYTICAL LABORATORY
ANALYTICAL CASE NARRATIVE

Client: WESTINGHOUSE HANFORD W.0. #: 06168-002-001-9999-00
RFW #: 93091997 Date Received: 09-17-93
SEMIVOLATILE

The set of samples consisted of two (2) soil samples collected on 09-15-93.

The samples were extracted on 09-27-93 and analyzed according to criteria set forth in CLP
SOW 03/90 for TCL Semivolatile target compounds on 10-05,07-93.

The following is a summary of the QC results accompanying these sample results and a
description of any problems encountered during their analyses:

L. Non-target compounds were detected in these samples.
2. All surrogate recoveries were within EPA QC limits.
3. Two (2) of twenty-two (22) matrix spike recoveries were outside EPA QC limits.

4. All blank spike recoveries were within EPA QC limits.

5. The laboratory blank 93LE1687-MB1 contained the common conta =~ nats
Diethylphthalate, Bis(2-ethylhexyl)phthalate and the target compounds Naph.......ne,
2-Methylnapthalene, Acenaphthylene, Dibenzofuran, ..aorene, | enanthrene,
Anthracene, Carbazole, Fluoroanthene, Pyrene, Benzo(a)anthracene, Chrysene,
Benzo(b)fluoranthene, Benzo(k)fluoranthene, Benzo(a)pyrene, Indeno(1,”"-
cd)pyrene and Benzo(g,h,i)perylene at levels less than tt CRQL.

The laboratory blank 93LE1690-MB1 contained the common contaminant Bis(2-
ethylhexyl)phthalate and the target ympor I "™enanthrene and Fluorant

levels less than the CRQL.

6. All internal standard area and retention time criteria were met.
J. Peter Hershey, Ph.D. Date

Laboratory Manager
Lionville Analytical Laboratory

sma/bna/09-997b.cn
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Roy F. Weston,

DATE RECEIVED: 09/17/93

Inc. - Lionville Laboratory
BNA ANALYTICAL DATA PACKAGE FOR
WESTINGHOUSE HANFORD

RFW LOT # :9309L997

MTX PREP $ C ,ECTION EXTR/PREP‘)}’? ANALYSIS@

CLIENT ID RFW #
/
B09342 001 S 93LE1690 09/15/93 09/27/93\2< 10/05/93
B09343 002 s 93LE1687 09/15/93 09/27/93 10/07/93
B09343 002 Ms S 93LE1687 09/15/93 09/27/93 10/07/93
B09343 002 MsD S 93LE1687 09/15/93 09/27/9 10/07/93
LAB QC:

SBLK MB1 S 93LE1690 N/A 09/27/93 10/05/93
SBLK MB1 BS S 93LE1690 N/A 09/27/93 10/05/93
SBLK MB1 BSD S 93LEl690 N/A 09/27/93 10/05/93
SBLK - MB1 - S 93LE1é687 N/A 09/27/93 10/07/93
SBLK MB1 BS S 93LElé687 N/A 09/27/93 10/07/93

6"*\\"Q\r5 ere. e@%ﬁ\g{qe\é QNX
0\‘(\0\\'\’\?;6\;' AR Ne <en§;&QQ\

\\b\\i “‘\& \\" o N

S <= QQ\C ex?- .

‘%\)_Lq\g\ Co S





















CLIENT SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS |

Lab Name: Roy F. Weston, Inc. Work Order:
Client: WESTINGHOUSE HANF( ™~

Mat (socil/water) SOIL

Sample wt/vol: _30.0 (g/mL) G
Level: (low/med) LOW

% Moisture:

Concentrated Extract Volume: SOO(uL)
Injection Volume: 2.0 (ulL)
GPC Cleanup: (Y¥/N) Y pH:

decanted: (Y/N)__

7.0

| SBLK
6168-02-0 |

Lab Sample ID:

Lab File ID: Al00712

Date Received: 09/27/93
Date Extracted: 09/27/93
Date Analyzed: 10/07/93

Dilution Factor: 1 °°

93LE1687-MB1

Dot | (RS

CONCENTRATION UNITS:

Number TICs found: _1 (ug/L or ug/Kg) ug/Kg
| l l | |
| CAS NUMBER | COMPOUND NAME | RT | EST. CONC. | 0©Q
| | | |===== fe====
| 1. | UNKNOWN | 7.03 {30 >
| I | l _ I

- USo

FORM 1 SV-TIC

3/90

‘031
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9,
TO:  200-UP-2 Project QA Record / February 18, 1994
1
<.
FR: Susan Winter, Golder Associates Inc é% S ~\!‘_93L’

RE: GENERAL CHEMISTIRY DATA VALIDATION SUMMARY FOR DATA PACKAGE:
93091.997-WES-1309 (923-E418, Filename 93091L.997.GCH)

IN' ODUCTION

This memo presents the results of data validation on data package 9309L.997-WES-1309
prepared by the Weston Analytics laboratory. A list of samples validated along with the
analyses reported is provided in the following table.

SAMPLE ID SAMPLE DATE MFTTA ANALYSIS
B09342 09/15/93 SOIL SEE NOTE 1
B09343 09/1593 SOIL
B09348 09/16/93 SOIL

Note 1. Samples B09342 and B09343 were lyzed for percent solids, chloride, fluroide, cyanide, sulfate, nitrate:  rite-N
and sample B09348 was analyzed for percent solids only.

Data validation was conducted in accordance with the WHC statement of work (WHC 1993a)

and validation procedures (WHC 1993b). Attachments 1 through 5 provide the following
information as indicated below:

Attachment 1. Glossary of Data Reporting Qualifiers
A :nt 2. Summary of Data Qualifications

A mt 3. ¢ lalified Data Summary and Annotated Laboratory Reports
Attachment 4. Laboratory Narrative and Cham-ef-Cu tody

Attachment 5. Data Validation Supporting Dommentatfor i J l ; :
J Ly
}
DATA QUALITY OBJECTIVES !f ﬁ a

i H 3o : . > ; I
. s - fe 4, roH g ;3
Precision. Goals for precision were met. ' i { 1 : SR i
Accuracy. Goals for accuracy were met. “/ALIDATION £oc! T

i ML

CLUATL
Sample Result Verification. All sample res Sottes ¢d in the raw data with the
tion of the cyanide result for sample B09343 which has been correct on the oratory

t form from 7.5 mg/kg to 2.9 mg/kg as according to the raw data. This corr¢ on is also
retlected in the validated data summary .

Detection Limits. Detection limit goals were met for all sample results as specified in the
reference analytical method.

C-  pleteness. The data package was complete for all requested analyses. A total of three
samples were validated in this data package with a total of 13 determinations reported, all of

1 Lo 001



Data Package ID: 930~ 997-WES-1309 Analysis: General Chemistry

which were deemed valid. This results in a completeness of 100 percent, which meets normal
work plan objectives of 90%.

MAJOR DEFICIENCIES

No major deficiencies were identified during data validation which required qualification of
data as unusable.

MINOR DEFICIENCIES

No minor deficiencies were identified during data validation which required qualification of
data.

REFERENCES

WHC 1993a, Validation of 200-UP-2 Data, Statement of Work, Analytical Laboratory Data
Validation, Task Order 5-94-18, December 14, 1993, Purchase Order M073750. Westinghouse
Hanford Company, Richland, Washington.

WHC 1993b, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev. 2,
1993. Westinghouse Hanford Company, Richland, Washington.
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GLOSSARY OF DATA REPORTING QUALIFIERS
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UJ -

BJ -

GLOSSARY OF INORGANIC DATA REPORTING QUALIFIERS

Indicates the constituent was analyzed for and detected. The concentration reported
is less than the contract required detection limit (CRDL) but greater than the
instrument detection limit (IDL). The associated * ‘a should be n lered usable for
decision making purposes.

Indicates the constituent was analyzed for and not detected. The concentration
reported is the sample detection limit corrected for aliquot size, ¢ 1tion and percent
solids (in the case of solid matrices) by the laboratory. The associated data should be
considered usable for decision making purposes.

Indicates the consti. nt was analyzed for and not detected. Due to a minor quality
control deficiency identified during data validation the concentratic r ' not
accurately reflect the sample detection limit. The associated data have been qualified
as estimated but should be considered usable for decision making purposes.

Indicates the constituent was  lyzed for and detected at a concentration less than
the contract required detection limit (CRDL) but greater than the instrument detection
limit (IDL). Due to a minor quality control deficiency identified during data validation
the associated ta have been qualified as estimated, but should be considered usal :
for decision making purposes.

Indicates the constituent was analyzed for and detected. Due to a minor quality
control deficiency identified during data validation the associated data have been
qualified as estimated, but should be considered usable for decision making purposes.

Indicates the constituent was analyzed for and not detected. Due to a major quality
cont  leficiency identified during data validation, the associated data have been
qual_.__ as unusable for decision making purposes.

Indicates the constituent was analyzed for and detected. Due to a major quality

control deficiency identified during data validation, the associated data have been
qualified as unusable for decision making purposes.

-004
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SUMMARY OF DATA QUALIFICATIONS
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QUALIFIED DATA SUMMARY AND ANNOTATED LABORATORY REPORTS
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Validated Data Summary, Data Pe¢

ge: 9309L997-WES-1309

Samp# B09342 B09343 B09348
Date 9-15-93 9-15-93 9-16-93
l on 299-W19-97 299-W19-95 299-W19-97
‘ 101.0 - 103.3 105.0 - 107.5 ---
[ A— its SPLIT SPLIT TRIP
Parameter | Units Result Q Result Q Result Q
PERCENT SOLI x 95.100 96.800 100.000
CHLOR] MG/ 16.100 12.600 ---
FLUORI MG/Ku 2.600 2.600 U ---
CYANIDE M /KG 1.100 2.900 ---
SULFATE . K6 7.700 7.800 .-
NITRATE+NITRITE |MG-n/KG 0.780 0.440 ===

Vedsees

e

(87




606— ‘\%J\L_‘iﬂ'ﬂr

ROY F. WESTON INC.

INORGANIC DATA SUMMARY REPORT 10/26/93

LTS3 09

CLIENT: WESTINGHOUSE HANFORD WESTON BATCH #: 9309L997
WORK ORDER: 06168-002-001-9999-00
REPORTIRG
SAMPLE  SITE ID ARALYTE RESULT  UNITS LIMIT
-001 B09342 % Solids 95.1 Y 0.10
Chloride by IC - 16.1 MG/KG 1.3
L b} -—
R G\ A"SF  riuoride by 1c - 2.6 MG/XG 2.6
) . l -
S v \o\— ol Cyanide, Total 1.1 MG/XG 1.1
Al . Sulfate by IC ~ 7.7 MG/XG 1.3
F\QXB %Q\\* Nitrate Nitrite - 0.78 —— MG-N/KG 0.10
-002 809343 % Solids 96.8 % 0.10
Chloride by IC~ 12.6 MG/XG 1.3
_ A\
29— LA~ C\S \\A\ Fluoride by IC ~ 2.6 u MG/KG 2.6
oS- \o1. % @ Cyanida, Total A, MG/XG 1.0
* Sulfate by IC ~ 7.8 MG/XG 1.3
TR %é\\ Nitrate Kitrite -~ 0.44 — MG-N/KG 0.10
-003 209348 % Solids 100 1Y 0.10

AA4 - LA~ AT
LAD T Boas

DILUTION

racror (R

P ]
1.0
1.0
1.0
1.0

o X @;\\%‘C‘X

\)esi&\; -

<)/
U

N
009 -©
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ROY F. WESTON, INC.
LIONVILLE ANALYTICAL LABORATORY
ANALYTICAL CASE NARRATIVE

Client : WESTINGHOUSE HAMN. ORD W.0. #: 06168-002-001-9999-00
RFW# : 9309L997 Date Received: 09-17-93
INORGANIC

The following is a summary of the quality control results and a description of any prc lems
encountered during the analysis of this batch of samples:

L.

2.

—
]

Laborater Manager
Lionville Analytical Laboratory

pas/i09-997

All sample holding times as required by 40CFR136 were met.
All preparation blank results were below the required detection limits.

All laboratory control standards (blank spikes) were within the control limits of 80-
120%. All %RPD were within the 20% guidance limit.

All calibration verification checks were within the required control limits of 90-110%.
Calibration verification is performed using independent standards.

Matrix spike recoveries are summarized on the Inorganic Accuracy Report contained
within this document. All recoveries were within the 75-125% guidance limits. All
%RPD were within the 20% guidance limit.

Replicate results are summarized on the Inorganic Precision Report contained within
this document. All results were within the 20% RPD guidance limit.

The analytical methods applied by the laboratory, unless otherwise requested, for the
analysis of solid samples are derived from Test Methods for Evalu~+ng Solid Waste
(USEPA SW846).

. s e

;hey; Ph.‘[)(.’







ol 3401 .2204
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DATA VALIDATION SUPPORTING DOCUMENTATION
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WHC-SD-EN-SPP-002, Rev. 2
GENERAL CHEMISTRY DATA VALIDATION CHECKLIST
3. INSTRUMENT CALIBRATION

Was initial calibration performed for all applicable ana]yses? No N/A
Are initial calibration results acceptable? . . . . . .. . . {Yes) No N/A
Was a calibration check performed for all applicable analyses? (Yes / No N/A
Are calibration check results acceptable? . . . . . . .. .. g No N/A
Comments:

4. BLANKS .

Were laboratory blanks analyzed? . . . . . .. o e e e e e No N/A
Are laboratory blank results acceptable? . . . . . . .. c e e No N/A
Were fieldkEfEE:EiEEEE)analyzed? .............. No N/A
Are field/trip blank results acceptable? . . .. .. .. . No N/A
Comments:

5. ACCURACY
Were spike samples analyzed at the required frequency? . . . . No N/A
Are spike recoveries acceptable? . . . .. . . ... ... . @ No N/A
Were LCS analyses performed at the required frequency? . . . .(ﬁi} No N/A
Are LCS recoveries acceptable? . . . . . . ... .. ..... Cl::j No N/A
Comments: -
6. PRECISION
Were laboratory duplicate samples analyzed

at the required frequency? ... ... e e e e No N/A
Are laboratory duplicate sample RPD values acceptab]e7 ... .(Jes> No N/A
Are field duplicate RPD values acceptable? . .. .. .. .. . Yes No <N£A:>
Are field split RPD values acceptable? . . ... .. ... .. Yes No

v015
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Roy F. Weston, Inc. - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR
WESTINGHOUSE HANFORD
DATE RECEIVED:

09/17/93 RFW LOT # :9309L997

CLIENT ID /ANALYSIS RFW # MTX PREP ¢ COLLECTION EXTR/PREP ANALYSIS
B09348
s SOLIDS 003 S 93L%S176 09/16/93 09/29/93 09/30/93(V1"_T
5 SOLIDS 003 REP 8§ 93L%s176 09/16/93 09/29/93 09/30/93 é&f 4
1 3QcC: @9\\5\%‘\(
CHLORIDE BY IC LCl S 93LCs113 N/A 09/30/93 09/30/93
CHLORIDE BY IC LC1 BS S 93LCs113 N/A 09/30/93 09/30/93
CHLORIDE BY IC ‘MB1 " 8 93Lcs113 N/A 09/30/93 09/30/93
CHLORIDE BY IC MB1 BS S 93Lcs113 N/A 09/30/93 09/30/93
CHLORIDE BY IC MB1 BSD S 93LCcs113 N/A 09/30/93 09/30/93
CHLORIDE BY IC MB2 S 93Lcs113 N/A 09/30/93 09/30/93
CHLORIDE BY IC MB2 BS S 93LCs113 N/Aa 09/30/93 09/30/93
FLUORIDE BY 1IC Lcl S 93LFs113 N/A 09/30/93 09/30/93
FLUORIDE BY IC LCl1 BS S 93LFs113 N/A 09/30/93 09/30/93
FLUORIDE BY IC MB1 S 93LFS113 N/a 09/30/93 09/30/93
FLUORTNE, BY IC MBl1 BS S 93LFSs113 N/A 09/30/93 09/30/93
FLUOR ' BY IC MB1 BSD S 93LFsl13 N/A 09/30/93 09/30/93
FLUORIDE BY IC MB2 S 93LFS113 N/A 09/30/93 09/30/93
o (o] MB2 BS S 93LFS113 N/A 09/30/93 09/30/93
: LC1 L s 93Lc239 N/A 09/29/93 09/29/93
: IC2 L S 93Lc239 N/A 09/29/93 09/29/93
H MB1 s 93Lc239 N/A 09/29/93 09/29, 3
: LC1 93L4S113 N/A 09/30/93 09/30/93
: LCl1 BS S 93L4s113 N/A 09/30/93 09/30/93
SULFATE BY IC MB1 S 93L4s113 N/A 09/30/93 09/30/93
SULFATE BY IC MB1 BS S 93L4s113 N/A 09/30, 3 09/30/93
SULFATE BY IC MB1 BSD S 93L4s113 N/A 09/30/93 09/30/93
SULFATE E 1IC MB2 S 93L4s113 N/A 09/30/93 09/30/93
SULFATE BY IC MB2 BS S 93L4s113 N/A 09/30/93 09/30/93
NITR E MB1 S 93LNT188 N/A 10/26/93 10/26/93
NITR E MB1 BS S 93LNT188 N/A 10/26/93 10/26/93
NITR E MB1 BSD S 93LNT188 N/A 10/26/93 10/26/93
NITR E MB2 S 93LNT188 N/A 10/26/93 10/26/93
NITR E MB2 BS S 93LNT188 N/A 10/26/93 10/26/93
TOTA LC1 L S 93LCc232 N/A 09/27/93 09/28/93









MEMO

TO:  200-UP-2 Project QA Record

FR: Susan Winter, Golder Associates In%

RE: METALS DATA VALIDATION SUMMARY FOR DATA PACKAGE: 9309L997-WES-
1309 (923-E418, Filename 9309L997. MET)

INTRODUCTION

This memo presents the results of data validation on data package 9309L997-WES-1309
prepared by the Weston Analytics laboratory. A list of samples validated along with the
analyses reported and the method of analysis is provided in the following table.

SAMPLE ID I SAMPLE DATE MEDIA ANALYSIS
B09342 09/15/93 SOIL SEE NOTE 1
B09343 09/15/93 SOIL
Note 1. All samples were analyzed for CLP TAL metals, titanium and cyanide.

Data validation was conducted in accordance with the WHC statement of work (WHC 1993a)
and validation procedures (WHC 1993b). Attachments 1 through 5 provide the following
information as indicated below:

Attachment 1. Glossary of Data Reporting Qualifiers

Attachment 2. Summary of Data Qualifications

Attachm¢ 3. Qualified Data Summary and Annotated Laboratory Reports
Attachment 4. Laboratory Narrative and Chain-of-Custody Documentation
A’ chment 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

1 wi tv ' thee tl o« 1

Accuracy. Goals fc accuracy were met with the exception of the deficiencies identified
below.
Sample Result Verification. All sample results were supported in the raw data.

Detection Limits. Detection limit goals were met for all sample results as specified in the
reference analytical method.

samples were valid: 1in this data package wi
which were deemed valid. This results in a co
work plan objectives of 90%.

dae; nafigns Teportec of

Completeness. The data package was comple}
] I%g'ceyt,iﬁi}ﬁch"meets ..... nal

. §
™ a8
1

SUET I s B (o , 001

1 =
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TM™L A



Data Package ID: 93091L.997-WES-1309 Analysis: Metals

MAJOR DEFICIENCIES

No major deficiencies were identified during data validation which required qualification of
data as unusable.

MINOR FICIENCIES

The following minor deficiencies were identified during data validation which required
qualification of data as estimated.

Holding Times

. Mercury analysis was performed out of holding time for ) d
B09343. Therefore, the associated results have been qual____ __ ___r L

Laboratory Blanks

. Nickel was detected in the continuing calibration blank at a negative
concentration. Attachments 2 and 5 provide a summary of the sample affected,
data qualification applied and supporting documentation.

Matrix Spike
. The matrix spike percent recovery (MS %R) for lead ar anium were
unacceptable. Attachments 2 and 5 provide a summary ot the samples
affected, data qualifications applied and supporting documentation.

ICP Seri-'L ation

. ICP serial dilution percent difference (%D) for aluminum, calcit
magnesium, and manganese were greater than 10% and the sa s
greater than fifty times the IDL. Attachments 2 and 5 provide - of

the samples affected, data qualifications applied d supporting
¢ L

AA Analytical Spikes
. Selenium and thallium GFAA analytical spikes for sample B09343 were

unacceptable. Attachments 2 and 5 provide a summary of the samples
affected, ¢ a qualifications applied and supporting documentation.

2 ' 002
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Data Package ID: 93091.997-WES-1309 Analysis: Metals
REFERENCES

WHC 1993a, Validation of 200-UP-2 Data, Statement of Work, Analytical Laboratory Data
Validation, Task Order S-94-18, December 14, 1993, Purchase Order M073750. Westinghouse
Hanford Company, Richland, Washington.

WHC 1993b, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev. 2,
1993. Westinghouse Hanford Company, Richland, Washington.
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ATTACHMENT 1

GLOSSARY OF DATA REPORTING QUALIFIERS
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UJ -

BJ -

GLOSSARY OF INORGANIC DATA REPORTING QUALIFIERS

Indicates the constituent was analyzed for and ¢« 2 1. The concentration reported
is less than the contract required detection limit (CRDL) but greater than the
instrument detection limit (IDL). The associated data should be considered usable for
decision making purposes.

Indicates the constituent was analyzed for and not detected. The concentration
reported is the sample detection limit corrected for aliquot size, dilution and percent
solids (in the case of solid matrices) by the laboratory. The associated data should be
considered usable for decision making purposes.

Indicates the constituent was analyzed for and not detected. Due to a minor quality
control defic \cy identified during data validation the concentration may not
accurately reflect the sample detection limit. The associated data have been qualified
as estimated but should be considered usable for decision making purposes.

Indicates the constituent was analyzed for and detected at a concentration less than
the contract required detection limit (CRDL) but greater than the instrument detection
limit (IDL). Due to a minor quality control deficiency identified during data validation
the associated data have been qualified as estimated, but should be considered usable
for decision making purposes.

Indicates the constituent was analyzed for and detected. Due to a minor quality
control deficiency identified during data validation the associated data have been
qualified as estimated, but should be considered usable for decision making purposes.

Indicat-- the constituent was analyzed for and not detected. Due to a major quality
control ueficiency identified during data validation, the associated data have been
qualified as unusable for decision making purposes.

Indicates the constituent was analyzed for and detected. Due to a major quality

control deficiency identified during data validation, the associated data have been
qualified as unusable for decision making purposes.

+005
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ATTACHMENT 2

SUMMARY OF DATA QUALIFICATIONS
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ATTACHMENT 3

QUALIFIED DATA SUMMARY AND ANNOTATED LABORATORY EPORTS
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Validated Data Sunmary, Data Package: 9309L997-WES-1309

t B09342 B09343
9-15- 9-15-93
on 299-W19-97 299-W19-95
| 101.00 - 103.30 | 105.00 - 107.50
s SPLIT SPLIT
Parameter its Result Q Result Q
ALUMINUM 3510.000 J 3650.000 J
ANTIMONY 8.770 U 8.350 u
ARSENIC 2.100 2.200
BARIUM 54.700 41.200
BERYLLIUM 0.190 1] 0.180 u
CADMIUM 0.950 u 0.910 u
CALCIUM 6790.000 J 7670.000 J
CHROMIUM 6.500 5.800
ALT 4.300 B 4,700 B
CUPPER 7.800 6.800
IRON 9090.000 J 8730.000 J
LEAD 5.700 J 4.,20n J
MAGNESIUM 2930.000 J 3060.( J
MANGANESE 197.000 J 209.000 J
MERCURY 0.050 uJ 0.050 uJ
NICKEL 5.500 B 3.400 BJ
POTASSIUM 972.000 862.000 B
SELENIUM 0.380 u 0.360 uJ
SILVER 1.330 U 1.270 u
SODIUM 105.000 B 104.000 B
THAILTUM 0.380 U 0.360 u
Vi )IUM 15.300 14.500
ZINC 23.400 23.100
CYANIDE 1.050 u 2.930
TITANIUM 394.000 J l 368.000 J
1
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DO ML
QG- CX—SBCK\EJ‘}\E\HH’L* IS -\ a\d“q
U.S. EPA - CLP &
EPA SAMPLE NO.
1 ﬁ‘\ﬁ ~ A~ &4
INORGANIC ANALYSIS DATA SHEET !
B09342

Lab Name: ROY F. WESTON, INC - L372 Contract: 6168-02-01 l\bg-—-\qgskzl‘
e Soap -4 -
gséeNO.: CLPE

Lab Code: WESTON Case No.: WEST SAS No.:
Matrix (soil/water): SOIL Lab Sample ID: 930999701
Level (low/med): LOW Date Received: 9/17/93
% Solids: 95.1
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte |Concentration|C Q M Q
7429-90-L Aluminum 3510.00 |—|E P S
7440-36-0 |Antimony 8.77 |U P
7440-38-2 |Arsenic 2.10 F
7440-39-3 |Barium 54.70 P
7440-41-7 |Beryllium .19 |U P
7440-43-9 |Cadmium .95 U P
7440~70-2 |Calcium 6790.00 —E P ™
7440-47-3 |Chromium 6.50 P
7440-48-4 |Cobalt 4.30 |B P
7440-50-8 |Copper 7.80 P |
7439-89-6 |Iron 9090.00 t—|E P IS
7439-92-1 |Lead 5.70 |—={N=* F |
7439-95-4 |Magnesium 2930.00 [—|E P IS
7439-96-5 [Manganese 197.00 —|E P S
7439-97-6 [Mercury .05 H CVIWwWT
7440-02-0 |Nickel 5.50 |B P
7440-09-7 |Potassium 972.00 P
7782-49-2 |Selenium .38 |U F
7440-22-4 |Silver 1.33 ;0 P
7440-23-5 |Sodium 105.00 (B P
7440-28-0 [Thalliumrm .38 |U F
7440-62-2 |Vanadium 15.30 P
7440-66-6 |(Zinc 23.40 P
Cyanide 1.05 |U c
— dxléﬁ > | o _Rew _
Color Before: BROWN Clarity Before: Texture: FINE
Color After: BROWN Clarity After: Artifacts:
Comments:
CecSaed
FORM I - 1IN - | 03/90
ol
M}\\b\o\
<010
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. EPA - CLP
_EPA SAMPLE NO.
1 49— e\Gg - A4S
INORGANIC ANALYSIS DATA SHEET

B09343
Lab Name: ROY F. WESTON, INC - L372 Contract: 6168-02-01 |joS—\o7 </
N~
Lab Coc : WESTON  Case No.: WEST SAS No.: SORVoS : FrHesy=—
Matrix (soil/water): SOIL Lab Sample ID: 930999702
Level (low/med): LOW Date Received: 9/17/93
% Solids: 96.8
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. | Analyte |Concentration|C| Q M | R
7429->0-5 |Aluminum 3650.00 {—|E PSS
7440-36-0 |jAntimony 8.35 (U p
7440-38-2 |Arsenic 2.20 F
7440-39-3 [Barium 41.20 P
7440-41-7 |Beryllium .18 (U P
7440-43-9 |Cadmiun .91 (U P |
7440-70-2 |Calcium 7670.00 —E P |>
7440-47-3 |Chromium 5.80 P
7440-48-4 (Cobalt 4.70 |B P
7440-50-8 |Copper 6.80 P
7439-89-6 |Iron 8730.00 T™E P [
7439-92-1 |Lead 4.30 P—|NS* F [S
7439-95-4 |Magnesium 3060.00 {—|E P I
7439-96~-5 |Manganese 209.00 —|E P S
7439-97-6 |Mercury .05 E; CV | U
7440-02-0 |Nickel 3.40 P &
7440-09-7 |Potassium 862.00 (B P |
7782~49-2 |Selenium .36 THW F WX
7440-22-4 |Silver 1.27 |U P
7440~-23-5 |Sodium 104.00 | B P
7440-28-0 |Thallium .36 [ F [(\CTS
7440-62-2 |Vanadium 14.50 P
7440-66-6 |Zinc 23.10 P
Cyanide 2.93 C
_ 3. i
Colc Before: BROWN Clarity Before: 7 xture: FINE
Color After: BROWN Clarity After: Artifacts:
Comments:
FORM I -~ 1IN \)etf;*g \ 03/90
011
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LABORATORY NARRATIVE AND CHAIN-OF-CUSTODY DOCUMENTATION
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. ROY F. WESTON, INC.
Te—— LIONVILLE ANALYTICAL LABORATORY
ANALYTICAL CASE NARRATIVE

Client: WESTINGHOUSE HANFORD W.0. #: 06168-002-001-9999-00
RFW #:93091.997 Date Received: 09-11-93

CLP METALS

1. This narrative covers the analyses of two (2) soil samples.

2. The samples were prepared and analyzed in accordance with the following protocols:
CLP SOW 3/90.

3. ICVs, CCVs, and LCSs stock standards were purchased from Inorganic Ventures
Laboratory and High Purity.

4. All analyses were performed within the required holding times except for mercury
in the following samples:

List samples
9309L.997-001, 002

1.) Due to instrument failure, the above samples were analyzed six (6) days past
the hold time for mercury.

S. AllInitial and Continuing Calibration Verifications (ICV/CCV’s) were within control
limits.

6. AllInitial and Continuing Calibration Blanks (ICB/CC s) were within control limits.
7. All Preparation/Method VBlanks were below Reporting Limits.

8. AN ICP Interference Check Samples (ICSA and ICSAB) were within control limits.
9. All Laboratory Control Samples (LCS) were within the 80-120% control limits.

10.  All Serial Dilution percent differences were within USEPA SOW control limits

except for:

RFW # Element ZoDifference RFW # Element %Difference

001 Aluminum  13.2 001 Magnesium 14.6
Calcium 13.8 Manganese 17.1 ' ‘013
[ron 144
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—& B ,‘__,‘ : ’_



VANSCERS 5 DETGNETS CONSATINTS.

11.

12.

13.

14.

15.

16.

17.

All Matrix Spike recoveries were within the 75-125% control limits (exception
allowed when sample concentration exceeds the spike added concentration by a
factor of 4 or more)

except for:

REW # Element ZRecovery
001 Lead 52.6

For analytes where the Matrix Spike is out of control, a Post-digestion Matrix Spike
and Serial Dilution are performed (exception allowed for Ag).

Matrix spike analyses are not required for Ca, Mg, Na, and K in waters and soils.
Also, not required for Al and Fe in soils.

All Duplicate analyses were within the 20% Relative Percent Difference (RPD)
control limits for samples values greater than 5X Reporting Limit, or +/- the
Reporting Limits for sample values less than 5X Reporting Limit except for:

RFW # Element %RPD
001 Iead 28.0

Method of Standard Additions (MSA) analyses was performed on the following
sample:

Element Sample #
Lead 002

The code CV is currently in use by the laboratory for both mercury instruments in
operation (HG1 and HG2). HG1 is complete with autosampler and software, but
still requires m il d*~=stion; HG2 is opera 1by the analyst, produc  a strip chart
and also requi nanual digestion.

HG1 requires less total volume of digestate due to the autosampler analysis. Sample
volumes and reagents for mercury determinations in water and soil have been
proportionally scaled down to adapt to this semi-automated technique. The sample
volume used for water analysis is 33 ml. For soils, 0.1 gram of sample is en to a
final volume of 50 ml (including all reagents).

ICP Interelement Correction Factors for IC1 and IC3 are included in this package,
but do not appear on EDD.

The graphite furnace time that appears on form XIV is the time of the first injection.
The time that appears on the data is the print time.




SANGERS

— *
DESIGHLRY CONTATANTSY.

18.  The ICB was run before the ICV for Cyanide on the raw data printout.

Q ,\gbﬂ,\ I L.

Raymond Al Siery Date’
Inorganic Section Ménager
Lionville Analytical Laboratory

mij/clp-met.nar
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DATA VALIDATION SUPPORTING DOCUMENTATION
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Roy F. Weston, Inc. - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR
WESTINGHOUSE HANFORD

DATE RECEIVED: 09/17/93 RFW LOT # :9309L997
CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS
B09342
SILVER, TOTAL 001 S 93L6934 09/15/93 10/12/93 10/23/93 39
SILVER, TOTAL 001 REP S 93L6934 09/15/93 10/12/93 10/23/93
SILVER, TOTAL 001 MS S 93L6934 09/15/93 10/12/93 10/23/93
ALUMINUM, TOTAL 001 S 93L6934 09/15/93 10/12/93 10/22/93 3+
ALUMINUM, TOTAL 001 REP S 93L6934 09/15/93 10/12/93 10/22/93
ALUMINUM, TOTAL 001 Ms S 93L6934 09/15/93 10/12/93 10/22/93 l¥7
ARSENIC, TOTAL 001 S 93L6933 09/15/93 10/12/93 10/23/93 ﬁség
ARSENIC, TOTAL 001 REP S 93L6933 09/15/93 10/12/93 10/23/93
ARSENIC, TOTAL 001 Ms S 93L6933 09/15/93 10/12/93 10/23/93
BARIUM, TOTAL 001 S 93L6934 09/15/93 10/12/93 10722793 ?Sﬂ.'_‘
BARIUM, TOTAL 001 REP S 93L6934 09/15/93 10/12/93 10/22/93
BARIUM, TOTAL 001 Ms S 93L6934 09/15/93 10/12/93 10/22/93
BERYLLIUM, TOTAL 001 S 93L6934 09/15/93 10/12/93 10/22/93
BERYLLIUM, TOTAL 001 REP S 93L6934 09/15/93 10/12/93 10/22/93
BERYLLIUM, TOTAL 001 Ms S 93L6934 09/15/93 10/12/93 10/22/93
CALCIUM, TOTAL 001 S 93L6934 09/15/93 10/12/93 10/22/93
CALCIUM, TOTAL 001 REP S 93L6934 09/15/93 10/12/93 10/22/93
CALCIUM, TOTAL 001 MS S 93L6934 09/15/93 10/12/93 10/22/93
CADMIUM, TOTAL 001 S 93L6934 09/15/93 10/12/93 10/22/93
CADMIUM, TOTAL 001 REP S 93L6934 09/15/93 10/12/93 10/22/93
CADMIUM, TOTAL 001 MS S 93L6934 09/15/93 10/12/93 10/22/93
COBALT, TOTAL 001 S 93L6934 09/15/93 10/12/93 10/22/93
COBALT, TOTAL 001 REP S 93L6934 09/15/93 10/12/93 10/22/93
c Y L 001 MSs 9 934 09/15/93 10/12/93 10, 2, |}
CHROMIUM, TOTAL 001 S 93L6934 09/15/93 10/12/93 10/22/93
CHROMIUM, ' !~ 001 REP S 93L6934 09/15/93 10/12/93 10/22/93
CHROMIUM, TOTAL 001 MsS S 93L6934 09/15/93 10/12/93 10/22/93
COPPER, TOTAL 001 S 93L6934 09/15/93 10/12/93 10/22/93
COPPER, TOTAL 001 REP S 93L6934 09/15/93 10/12/93 10/22/93
COPPER, TOTAL 001 Ms S 9316934 09/15/93 10/12/93 10/22/93
IRON, TOTAL 001 S 93L6934 09/15/93 10/12/93 10/22/93
IRON, TOTAL 001 REP S 93L6934 09/15/93 10/12/93 10/22/93

001 Ms S 93L6934 09/15/93 10/12/93 10/22/93

001 S 93c0306 09/15/93 10/13/93 1071579

001 REP S 93C0306 09/15/93 10/13/93 10/19/93

Sl Sy M ol S SR ok ,
BAMD an elaedel () | | M\
A

‘021



Roy F. Weston,

Inc. - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

WESTINGHQUSE HANFORD

DATE RECEIVED: 09/17/93 RFW LOT # :9309L997
CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS
MERCURY, TOTAL 001 Ms S 93c0306 09/15/93 10/13/93 10/19/93'35q
POTASSIUM, TOTAL 001 S 93L6934 09/15/93 10/12/93 10/22T§T1§;j_
POTA .UM, TOTAL 001 REP S 93L6934 09/15/93 10/12/93 10/22/93
POTASSIUM, TC 1L 001 Ms S 93L6934 09/15/93 10/12/93 10/22/93
MAGNESIUM, TOU:iaL 001 S 93L6934 09/15/93 10/12/93 10/22/93
MAGNESIUM, TOTAL 001 REP S 93L6934 09/15/93 10/12/93 10/22/93
MAGNESIUM, TOTAL 001 Ms S 93L6934 09/15/93 10/12/93 10/22/93
MANGANESE, TOTAL 001 S 93L6934 09/15/93 10/12/93 10/22/93
MANGANESE, TOTAL 001 REP S 93L6934 09/15/93 10/12/93 10/22/93
MANGANESE, TOTAL 001 Ms S 93L6934 09/15/93 10/12/93 10/22/93
SODIUM, TOTAL 001 S 93L6934 09/15/93 10/12/93 10/22/93
SODIUM, TOTAL 001 REP S 93L6934 09/15/93 10/12/93 10/22/93
SODIUM, TOTAL 001 Ms S 93L6934 09/15/93 10/12/93 10/22/93
NICKEL, TOTAL 001 S 93L6934 09/15/93 10/12/93 10/22/93
NICKEL, TOTAL 001 REP S 93L6934 09/15/93 10/12/93 10/22/93
NICKEL, TOTAL 001 Ms S 93L6934 09/15/93 10/12/93 10/22/93 <7
LEAD, TOTAL 001 S 93L6933 09/15/93 10/12/93 10/23/93 3
LEAD, TOTAL 001 REP S 93L6933 09/15/93 10/12/93 10/23/93
LEAD, TOTAL 001 Ms S 93L6933 09/15/93 10/12/93 10/23/93
ANTIMONY, TOTAL 001 S 93L6934 09/15/93 10/12/93 10/22793 33+
ANTIMONY, TOTAL 001 REP S 93L6934 09/15/93 10/12/93 10/22/93
ANTIMONY, TOTAL 001 Ms S 93L6934 09/15/93 10/12/93 10/22/
SELENIUM, TOTAL 001 S 93L6933 09/15/93 10/12/93 10723793 3%
SELENIUM, TOTAL 001 REP S 93L6933 09/15/93 10/12/93 10/23/93
SELENIUM, TOTAT 001 Ms S 93L6933 09/15/93 10/12/93 10/23/93
TITANIUM, TOT. 001 S 9316934 09/15/93 10/12/93 10722793 33
TITANIUM, TOTAL 001 REP S 93L6934 09/15/93 10/12/93 10/22/93
TITANIUM, TOTAL 001 MsS S 93L6934 09/15/93 10/12/93 10/22/93
——--~,IUM. TOTAL 001 S 93L6923 09/15/93 10/12/93 10/23/932 "
! . ' 001 3 3 09/15/93 10/12/93 10/23. )\
THALLIUM, , ool S 93L6933 09/15/93 10/12/93 10/277/93 .
VANADIUM, TOTAL 001 S 93L6934 09/15/93 10/12/93 10/24,332]—
VANADIUM, TOTAL 001 REP S 93L6934 09/15/93 10/12/93 10/22/93
VANADIUM, ‘AL 001 MS S 93L6934 09/15/93 10/12/93 10/22/93
ZINC, TOTAL 001 S 93L6934 09/15/93 10/12/93 10/22/93
ZINC, TOTAL 001 REP S 93L6%34 09/15/93 10/12/93 10/22/93
ZINC, TOTAL 001 MS S 93L6934 09/15/93 10/12/93 10/22/93

GRS
BN Wz aldlay 4l A
SILVER, TOTAL 002 S 93L6934 09/15/93 10/12/93 10/23/93 :555
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BLANK AND SAMPLE DATA SUMMARY
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SAMPLE ID | coMPOUND RESULT RT | unITS | sx 10X SAMPLES | QUALIFIER
RESULT | RESULT | AFFECTED
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Uu.s. EpPA - CLP

3

BLANKS
Lab name: ROY F. WESTON, INC ~ L3372 Contract: 6168-02-01
Lab code: WESTON Case No.: WEST SAS No.: SDG No.: CLP9S97

Preparation Blank Matrix (soil/water): SOIL

Preparation Blank Concentration Units (ug/L or mg/kg): MG/KG

Initial
Calib. Continuing Calibration Prepa-
Blank Blank (ug/L) ration
Analyte (uvg/L) C 1 C 2 c 3 C Blank C||M
Aluminum 48.0|0 48.0|0 48.0|T 48.0|0 9.¢o., U] |P
Antimony 46.010 46.0(U 46.01U0 46.0}0 9.200|U}| |P
Arsenic 2.0|0 2.0|0 2.010 2.010 .400|U| |F
Barium 6.040 6.01U0 6.0|U 6.0|U 1.200U| P
Beryllium 1.01U 1.0{U 1.010 1.0§U .200|U¢ P
Cadmium 5.0{0 5.0{0 5.0(|U0 5.0|U0 1.000|U| P
Calcium 28.0U 28.0|U 28.01U 28.01|0 5.600|U|}P
Chromium 6.01U 6.0lU 6.0|U 6.0{U0 1.200|U]| |P
Cobalt 7.0|0 7.0|0 7.0|U 7.010 1.400|U| P
Copr - 7.0(U 7.0|0 7.0(C 7.0(U 1.400|U| P
Iron 7.01U 7.01U0 7.0|0 8.1|B 1.400|U{ (P
Lead 2.0|0 2.0|U0 2.0|U0 2,.0|U0 .560|B| |F
Maamnacsinmg 58.0{U 58.0|U 58.01|U 58.0}U 11.¢ " 0|U} |P
M 2 2.0{U0 2.010 2.0|U0 2.0|U -.« _0|IB]|P
M .1|U0 .110 LU | .050U{ CcVv
(Ti 12.0{U 12.01|U0 (=15.0|BpP 12.0|U 2.400]0}|P
Potassium 905.0|U0 905.0(U 905.01U 905.0(U 181.C"1|U| |P
Selenium 2.0]U0 2.0}U0 2.0U0 2.01U0 .4_J)|UIF
Silv - 7.0(U0 7.010 7.0|U0 7.0]U0 1.4¢ Uyl |P
Sodium 47.01}U0 47.0410 47.0|U 47.0[0 9.400|0{ P
Thallium 2.0|U 2.0]0 2.0|U0 2.01U 2.000|UIF
Van: ium 4.6|B 3.0 3.0{U0 3.3|B . o|U} P
Zinc 3.0}U0 3.0]0 3.0|U 3.0|0 1.200|B| P
Cyanide 10.0|U0 10.0{U0 10.0]|U 1.000]|U0| |C

03/90




U.S.

EPA - CLP

SA EPA SAMPLE NO.
SPIKE SAMPLE RECOVERY
B09342S
Lab } 1e: ROY F. WESTON, INC - L372 Contract: 6168-02-01
Lab Code: WESTON Case No.: WEST SAS No.: SDG No.: CLP997
Matrix: SOIL Level (low/med): LOW
% Solids for Sample: 95.1
Concentration Units (ug/L or mg/kg dry weight): MG/KG
Control
: Limii{ |Spiked Sample Sample Spike
Analyte %R Result (SSR) €} Result (SR) C| Added (SA) 3R QM
Aluminum - - “INR
Antimony |{75-125 82.0000 8.77221U0 95.30 86.01 |P
Arsenic 75-125 9.3000 2.1000 7.60 94.71 {F
Barium 75-125 421.7000 54.7000 381.4C 96.2¢17 |P
Beryllium|75-125 8.7000 .19071}0 9.5¢C 91. 24 P
Cadmium 75-125 9.0000 .9535|U0 9.50C 94.24 |P
Calcium NR
Chromium |75-125 41.8000 6.5000 38.10 92.7 |P
Cobalt 75-125 94.7000 4.30001}B 95.30 |RWA 993 P
Copper 75-125 51.5000 7.8000 47.70 92.0q4 P
Iron NR
q ead 75-125 7.7000 5.7000 3.80 G2.6N|F
€sium NR
Manganes . 75-125 286.2000 196.7000 95.30 93.99 |P
Mercury 75-125 .4950 .0526|U .53 93.44 |CV
Nickel 75-125 95.5000 5.5000(B 95.30 94.41 |P
Potassium NR
Selenium |78-125 1.6000 .3814)0 1.90 84.217 |F
Silver =125 8.1000 1.3349|U0 9.50 84.81 |P
Sodium NR
Thallium 8.8000 .3814|U0 9.50 92.617 |F
Vanadium [75-125 106.7000 15.3000 95.30 95. 9% P
Zinc 75-125 112.9000 23.4000 95.30 93.94 |P
1 N
Comments: -
oz = -\ L= QU8 4147,
RO =
0\%5
FORM V (Part 1) - IN 03/90
qua\%\ﬁc& e <= s as
Cﬁgkc (;gib
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ROY F. WESTON INC.

INORGANIC ACCURACY REPORT 10/27/93

CLIENT: WESTINGHOUSE HANFORD WESTON BATCH #: 9309L997
WORK ORDER: 06168-002-001-9999-00
SPIKED INITIAL SPIKED DILUTION

SAMPLE SITE ID ANALYTE SAMPLE RESULT AMOUNT SRECOV FACTOR( SPK)

-001 B09342 Silver, Total 8.1 1.9 u 9.5 85.3 1.0
Aluminum, Total 4020 3510 38l 132 *
Arsenic, Total 9.3 2.1 7.6  94.7
Barium, Total 422 54.7 381 96.2
Baryllium, Total 8.7 0.95u 9.5 91.6 .
Calcium, Total 12600 6790 4770 123 .
Cadmium, Total 9.0 0.95u 9.5 94.7 1.0
Cobalt, Total 94.7 9.5 u 95.3 99.4 1.0
Chromium, Total 41.8 6.5 38.1  92.7 1.0
Copper, Total 51.5 7.8 47.7 91.6 1.0
Iron, Total 9430 9090 191 180 * 1.0
Mercury, Total 0.50 0.10u 0.53 94.1 1.0
Potassium, Total 5270 972 4770 90.1 1.0
Magnesium, Total 7700 2930 4770 100 1.0
Manganese, Total 286 197 95.3 93.9 1.0
Sodium, Total 4670 954 u 4770 97.9 1.0
Nickel, Total 95.5 7.6 u 95.3 100 1.0
Lead, Total 7.7 5.7 3.8 52.6 1.0
Antimony, Total 82.0 ll.4 u 95.3 86.0 1.0
Selenium, Total 1.6 0.95u 1.9 8 1.0
Titanium, Total 667 394 191 1.0
Thallium, Total 8.8 1.9 u 9.5 92.6 1.0
Vanadium, Total 107 15.3 95.3 95.9 1.0
Zinc, Total 113 23.4 95.3 93.9 1.0
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