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1 INTRODUCTION

1.1  Purpose

The purpose of this report is to define the quality of the data whic;h were used as the
basis of the remedial investigation, risk assessment and feasibility study for the site operable unit
at the Weldon Spring Site Remedial Action Project (WSSRAP).

1.2 Scope

This report addresses the results of the data validation program established to validate the .
characterization and environmental monitoring data and supporting check sample data collected
by the Project Management Contractor (PMC) and analyzed by the PMC’s primary subcontract
laboratories, metaTRACE, Inc., and IT Analytical Services -(ITAS); and the secondary
subcontract laboratories, JTC Environmental Consultants, Inc. (JTC) and Accu-Labs Research,
Inc. (Accu-Labs).

This report addresses the data used as the basis for the site remedial investigation and
feasibility study from samples that were collected and analyzed prior to March 31, 1990, and

from supporting check samples collected between July 1990 and September 1990.

1.3  Background

| 1.3.1 Data Quality Requirements

The: Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) requires that remedial action decisions be based on data of known quality so that
decision makers can make informed decisions and so additional data needs can be identified.

Procedures for validating data vary considerably nationwide. At WSSRAP, the process

of evaluating data quality involves establishing data quality requirements (DQRs) and verifying
and validating the analytical results received from subcontract laboratories.

m:\users2\joanne\nelson\dataval 1
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DQRs are quantitative statements of accuracy and precision that specify the quality of the
data needed to support specified data uses. The WSSRAP DQRs used in-the CERCLA decision
making process and for routine environmental monitoring are shown in Attachment A.

Data verification is a nonaﬁalytical preliminary review of laboratory data and associated
documentation to ensure that the samples were collected, preserved, shipped, maintained,
analyzed, and reported in accordance with specified procedures. The WSSRAP data verification
procedure is included in Attachment B. -

Data validation involves a thorough analytical review of the data using laboratory records
to assess laboratory performance relative to quality control criteria, DQRs, and other procedural
and contractual requirements. Laboratories are also audited while they are analyzing the
WSSRAP samples. If data quality problems or questions arise during the validation process, the
PMC may require reanalysis of certain samples or may collect check samples to further define

- - data quality. The WSSRAP procedure for the analytlcal review of laboratory data is shown in

Attachment C.

The data verification and validation program is shown in Figure 1-1. These procedures
are in-place and are routinely performed for newly acquired data, but a comprehensive and
routine validation program was not performed on the data obtained prior to March 31, 1990.
This report presents the results of the validation program for this previously collected data.

1.3.2 Validation Activities

In March 1989, the PMC began a formal data validation program by issuing a data
validation work plan that described how the WSSRAP data would be validated. A key
component of that work plan was the analytical review of approximately 4000 data points. This
review included a review of the custody transfer records, a review of the laboratory’s
transcription of records that were merged into the WSSRAP electronic database, and of the
laboratory and field quality control data. In February 1990, the final report addressing this
review was submitted. The report indicated that a substantial number of data entry errors had
occurred during the transcription of the data from the laboratory records into the electronic
database by the subcontract laboratory. The report also indicated that a more thorough
assessment of the database was necessary.

m:\users2\joanne\nelson\dataval 2
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In response to this report the PMC implemented an expanded data validation program for
the data collected prior to March 31, 1990. This program included:

Establishing procedures for the verification and validation of WSSRAP data.
Obtaining all available laboratory analytical records.

Correcting the transcription of the data from the laboratory records into the
electronic database.

Performing a thorough analytical review of approximately 5,500 key data points
from metaTRACE, JTC, and Accu-Labs.

Performing a thorough analytical review of an additional 2,500 data points from
metaTRACE to provide a more even distribution of sample matrix types included in

the data population.

- Comparing the results of duplicate and split samples.

Collecting check samples to resolve data quality vquestions.

Performing a thorough analytical review of the approximate 4,000 check sample data
points.

“Preparing an Environmental Data Administration Plan (EDAP).

The key data points were selected by technical specialists who prepared the site
characterization reports. The initial 5,500 points are those values that were key data to the
interpretation of the extent and distribution of the contaminants found at the -site and were
selected for all environmental media, all parameters analyzed, and the full range of
contamination. Therefore the 5,500 points represent the data that are key data to preparation
of the site remedial investigation and feasibility study. The initial 5,500 key data points, along
with the additional 2,500 metaTRACE datapoints to even out the matrix distribution and the
4,000 check sample data points make up the 12,000 (or 12K) data points referenced in this

report.

m:users2\joanne\nelson\dataval 4
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Other data validation efforts included performing trend analysis for the data from the

routine water monitoring program, and validating data points specifically identified by data
i} “users. Table 1-1 shows the approximate number of data points that have been validated. As
g shown, WSSRAP did not validate 100% of the data points but rather validated a significant
percentage of the data. This was then used to define the quality of the entire data base. This
process is consistent with U.S. Environmental Protection Agency (EPA) CERCLA guidance on
data validation procedures. WSSRAP had previously proposed to validate an additional 7000
e data points, but based on the review of the results of the validation work on the 12K points and
& the recommendation of the EPA, the validation of the 7000 points was determined to be
unnecessary. The results of the program are described in the following sections of this report. -

,T This data validation program was reviewed and approved in an August 16, 1990, memorandum
from EPA, Region VII.- |

i

&

10
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Table 1 -1 Data Validation Data Point Summary

APPROXIMATE NO.

_Requests

TYPE OF
VALIDATION ACTIVITY _VALIDATION OF DATA POINTS STATUS
Duphcate Samples o Sample Dupllcatlon _ 20 OOO | Complete
| Initial Validation Analytical Review 4,000 Complete
| (March 1990)
'Key Data Points! ) Analytical Review 5, SOO_ Complete
'Add’l metaTRACE Data Pomts Analytical Review 2,500 Complete
Check Sample Data Points? Analytical Review 4,000 Complete
(direct) ,
Check Sample Data Points Reference 4,000 Complete
(reference) |
Routine Water Monitoring Reference/Trend 45,000 Complete
Trend Analyses Analysis
Special Validation ‘Analytical Review 1,000 Complete

' Consists of data generated from metaTRACE, JTC, and Accu—Labs.

2 Consists of data generated from ITAS.
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2 DATA VERIFICATION REVIEW

2.1 Introduction

In 1987, the effort to computerize analytical data from characterization and routine
monitoring activities was initiated. Analytical data were received from metaTRACE, Inc. in
hard copy and in electronic copy format. As sampling activities continued and analytical results
were received, a computerized database was developed from the electronic records received from
metaTRACE. The data were separated into files by sample matrix and programmatic scope such
as groundwater and Phase 2 soils. The computerized Weldon Spring Site Remedial Action
Project (WSSRAP) database was developed to provide an organized, retrievable format with

which project personnel could utilize data for various reports and documents.

As a result of the initial inquiry into the validity of data analyzed by metaTRACE, it was
determined that the electronic data records contained errors. The electronic records created by
metaTRACE were not adequately verified or reviewed prior to shipment to WSSRAP and a lack

of consistency in the reporting methods was noted. As a result, the review of the database

records by the PMC was determined to be a requirement in the validation of data for use at
WSSRAP.

2.2 Verification Procedures

The verification of records in the WSSRAP databases had two aspects. The verification
review included a standardization of all data in the database sampled prior to March 31, 1990,
and secondly, a transcription review of all metaTRACE data with detectable concentrations was
performed. All data received for samples collected after March 31, 1990, were standardized and
verified, as described in Section 2.2.1. '

2.2.1 Data Standardization
“The standardization of the databases included review of chemical categories, chemical
parameters, units of measure, sample identification assignment, laboratory identification

assignment, and format of non-detect values. Each data record was reviewed to determine if
it met the standardization requirements.

m:\users2\joanne\nelson\dataval 7
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These standardization requirements include a list of chemical categories, parameters and
units of measure, matrix types, analytical methods and a format for the concentration value and
was applied to all data (Attachment D). Unique listings of the sample identification numbers
were created from the database records and reviewed by two WSSRAP personnel for accuracy
according to ES&H 4.1.1, Environmental Numbering System Procedure. Corrections made to
sample identification numbers were then checked by comparing the sample ID to the sample
chain-of-custody (COC) form. | o

Unique laboratory identification numbers are assigned to the sample by the subcontractor
laboratory when it arrives at the laboratory. This unique laboratory ID number was used
throughout the course of sample analysis to identify and report sample results. A review of the
accuracy of the laboratory identification number was also conducted. A unique listing of the

- sample identification number and laboratory identification number was produced and reviewed

by two WSSRAP personnel. Corrections made to the database records based on the laboratory
identification review were made by comparing database records to the laboratory’s sample COC
form. ‘ '

The values held in the concentration field for eachArecord were also reviewed for

~ variation of non-detect codes. The databases contained such characters as "ND", "NA", "BQL",

"----" "< DL" and blank fields to represent non-detectable concentrations. The standard "ND"
code was used to replace other codes.

2.2.2 Transcription Review

The transcription review was directed at verifying all detect values reported by
metaTRACE and comparing the values-to the records held in the database files. Copies of the
original data summary sheets or raw bench sheets were recovered from metaTRACE
laboratories. The sheets were reviewed for posiiive or detect results of the analytical test. All
detectable data results were then entered into two separate databases termed DATA1 and
DATA2, thus providing double-key entry of data. |

After all data were entered, the two "rekeyed" databases were compared to determine the

accuracy of the double-key entry effort. A compiled dBASEIII+ software program called M-

COMP was used to test the exactness of the two databases. Individual records from each
database were written to secondary database files based upon the results of the test. -Errors in

m:\users2\joanne\nelson\dataval 8
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the double-key entry databases were manually reviewed and compared to the original data
summary sheets. Corrections were made to the appropriate records in the associated data file
and the M_COMP program was rerun. The comparison program and data review was repeated
until all records matched and a single rekeyed database was created. ' '

The double-key entry rekeyed database was used to verify the values held in the
WSSRAP database files. As each record was compared, a change indicator was used to flag the
differences between data records. The records held in the WSSRAP data files were modified
(if needed) to reflect the rekeyed values found in the double-key entry database. Change
indicators were copied into the COMMENTS field of each modified database record to document
the modification. A listing of the change indicators and their interpretation is contained in

Attachment E.

The WSSRAP database was also reviewed for duplications of records as a result of data
records reported by metaTRACE. A compiled dBASEIII+ program called TRUDUPS was used

~ to identify and segregate exact duplicates from the databases. In addition, a second program

(DUPS) was used to identify duplicate records based on sample ID and parameter. The DUPS
program created a new file that contained any duplicated records. These records were manually

reviewed and compared to the hard copy records. The records that were determined to be

correct were maintained in the database files, while duplicate incorrect records were deleted.
The DUPS program was rerun until all duplicate records were eliminated or corrected.

2.3 Verification Results

Prior to first quarter 1991, the WSSRAP data bases contained approximately 140,000
data records of which approximately 136,000, or 97%, are data sampled prior to March 31,
1990. Of those records, approximately 131,000, or 96%, are data analyzed by metaTRACE
during the 1987 to 1989 sampling years. The majority of the records (55%) are soil samples
collected during the site characterization effort in 1988. The groundwater and sludge database
'comprise 31% of the data; the remaining records are held in various smaller databases and
include spring, lake sediment, National Pollutant Discharge Elimination System (NPDES),
industrial hygiene, radiation protection and air particulate data. Table 2-1 shows the distribution
of data records in the various WSSRAP databases.

"~ m:\users2\joanne\nelson\dataval 9
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Table 2—1 Distribution of Data by Verification Review Status

* (prior to [irst quarter 1991)

. % OF RECORDS % RECORDS ~ %OF - % OF
TOTAL ALL IN RECORDS | ANALYZED BY | TOTAL | REVIEWED
DATABASE RECORDS! | RECORDS | REVIEW? |REVIEWED | METATRACE | RECORDS| RECORDS
Groundwater 20356] 145% 8,551 91% 14,854 73% 80%
Groundwater QA 3,432 2.4% 3,028 88% 2,282 66% 75%
| Surface Water 3,608 2.6% 3,493 97% 3,368 93% 96%
Surface Water QA 444 0.3% 409 92% 359 81% 88%
Springs 3,644 26% 3482 96% 3,368 92% 97%
| Springs QA 270 0.2% 257 95% 195 72% 76%
Sludge 15,790 113% 14,785 94% 14,785 94% 100%
Sludge QA 3919 28% 3,919 100% 3,919 100% 100%
Lakes and Stcams 4,694 33% 4,694 100% 4,694 100% 100%
I.akes and Stcams QA 612 0.4% 612 100% 612 100% | . 100%
NPDES 2,453 1.8% 2310| 94%, 2,238 91% 97%
NPDES QA 48 0.0% 36 5% 36 75% 100%
Phasc 1 Soils 5214 37% 5214 100% 5214 100% 100%
IRA Soils 10,812 7.7% 10,812 100% 10,812 100% 100%
Phase 2 Soils 49,653 35.4% 49,653 100% 49,653 100% 100%
| Phasc 2 Soils QA 11,899 8.5% 11,899 100% 11,899 100% 100%
Radiological 499 0.4% 469 94% 339 68% 2%
Radiological QA 120 0.1% 120 100% 03 0% 0%
| Industrial [ygienc 2,035 1.5% 1,967 97% 1,824 90% 93%
Air Particulate 664 0.5% 664 100% 594 89% 89%
- Total: 140,166 136,374 131,045
% of All Data: 9% © 939
% ol Reviewed Data: ' 96% - .

b oasof 12/12/90
2 all records sampled prior to 03/31/90

* all radiological QA samples were analyzed by another lab besides metaTRACE. Therefore. there were no radiological QA data obtained from metat TRACE for verification review.




021192

Concentration values were used to classify data into detectable and non-detect
populations. Sixty-nine percent of the pre-March 31, 1990, records (or reviewed records) were
found to be non-detect concentrations and 31% were detectable values. The majority of detects
reported were metals and anions while nitroaromatics, semi-volatiles, volatiles and
pesticides/PCBs contained the majority of the non-detect values. The distribution of detects and
non-detect populations compared to chemical categories is shown in Table 2-2.

Change indicators, ‘as discussed in Section 2.2, were assigned to. modified data records
to document the type of modifications made. The indicators were tallied by database,
concentration type and chemical category to determine trends found in the verification review

process. Table 2-3 summarizes the modifications made based on detect and non-detect
~ populations. ' ’

Overall, the results of the verification review indicate that modifications to the database
were due primarily to standardization of field information. "Information gathered during the
review process also showed that specific types of typographical errors were made in the data
entry process by metaTRACE. Other modifications were attributed to the U.S. Environmental
Protection Agency (EPA) Contract Laboratery Program (CLP) requirements for adjusting the
- concentration values of soil data for percent moisture. Percent moisture adjustménts were not
consistently calculated on the metaTRACE iaboratory bench sheets.  Percent moisture
adjustments typically increased concentration values by 10%-to 15% for soils.

2.3.1 Standardization of Data

The verification review showed that many modifications were attributed to the
standardization test conducted. Use of cofnputerized data requires the standardization of field
information in order to consistently retrieve and present data for use at the WSSRAP. Of the
total number of modifications made, the category and parametér checks resulted in a large
percentage (23%) of modifications overall and they occurred in each of the databases
‘Differences in the use of units of measure also were noted (3%). -

The use of the category "Metals" versus "EP Tox Metals" attributed to the many of the

category modifications. Data records were erroneously classified into the EP Tox Metals
category. Data analyzed under routine EPA CLP methods should be classified to the METALS

m:\users2\joanne\nelson\dataval 11



Table 2—2 Distribution of Data by Chemical Category!

DETECT Population

Air Particulate 664 165 25%
Groundwater 18.551 5339 29%
Jroundwater QA 3.028 1063 35%
Industriat Hygiene 1.799 345 19%
IRA Soils 10812 3649 34%
Lakes & Steams 4,694 929 20%
Lakes & Steams QA 610 169 28%
NPDES 2,310 1345 58%
NPDES QA 36 17 47%
Phase 1 Soils 5214 3299 63%
Phase 2 Soils 49,653 14083 28%
Phase 2 Soils QA 1189 4105 34%
Radiological 469 323 69%
Radiological QA 120 8t 68%
Sludge 14,785 2847 19%
Studge QA 3919 962  25%
Springs 3482 100 29%
Springs QA 257 67 26%
Surface Water 3493 1702 497
Surface Water QA 409 194__47%
T ot ] 136204 1695 3ien[

NON-DETECT Population

0 0% 0 o 18 1% 147 80% 0 0% 0 0% 0 0%)
1967 37% 688 13% 1124 21% 678 13% 9 0% 25 0% 2 1% 816 15%
365 34% B4 2% 197 19% 16 1% 2 0% 6 6% no 1% 7 1%
5 1% 0 0% 87 25% 50 14% 120 35% 0 0% 8 2% 75 2%
S32 5% 4 0% 2625 2% o 0% 7 0% MmN 2% 5 0% 405 1%
0 0% d 0% 630 68% 178 19% 2 0% 0 0% 0 0% 18 13%
0 0% 12 1% 101 60% 5 3% 0 0% 43 25% 0 0% 8 5%
191 14% St 4% 169 13% 377 28% 0 0% 438° 33% 0 0% 19 9%
2 2% 1 6% 6 35% 6 35% 0 0% 0 0% 0 0% 2 12%
509 15% 52 2% 2589 8% 0 0% 0 0% 0 0% 0 0% 149 5%
2287 16% 19 0% 9818 70% 0 0% 25 0% 12 1% 304 2% 1518 1%
582 1% 34 8% 2226 54% 0 0% 6 2% 385 9% 213 5% 346 8%
0 o% 0 0% 0 0% 322 100% 0 0% 0 0% 0 0% 1 0%
0 0% 0 0% 0 0% 81 100% 0 0% 0 0% o 0% o 0%
453 16% 0 0% 2204 T1% 8 0% % 1% 12 0% 10 4% 4 1%
104 11% 42 4% S0 52% 8% 39 4% 84 - 9% 13 12% 5 1%
293 20% 78 8% NS % 136 13% 0 0% 0 0% 3 0% 186 18%
16 24% 13 19% 1 3% 6 9% 0 0% 0 0% 3 4% 8 12%
S13 34% 48 3% 3 18% 718 42% 0 0% 0 0% o 0% 52 3%
64 33% 17__ 9% BB 1 3% 0_0% 0 0% . 0__0% ST 4%)
7913 9% 1574 4%| 22971 55%| 2973 1%)| 299 1%] 1236 3%] 802 2%] 3921 9%

A

' as of 12/12/90

Air Particulate 664 75% 0% 0% 0% ‘ )
Groundwater 18,551 13212 71% S8t 4% 3657 28% 2115 16% 1.889 14% 1.581 12% 1685 “13% 1082 8% 622 5%
Groundwater QA 3.028 1965 65% 137 1% s21 27% 245 12% 228 12% 293 15% 293 15% 187 10% 61 3%
Industrial Hygiene 1,799 1454 81% 0 0% 0 0% 4 3% 36 2% 1364 94% L0 0% & 0% 9 1%
IRA Soils 10.812 7163 66% 56 1% 878 12% 1047 15% 0 0% 1424 20% 3634 S1% 123 2% 1 0%
Lakes & Steams 4,694 3765 807 0 0% 395 10% 313 8% 12t 3% 264 1% 2,668 " 71% 0 0% ST 0%
Lakes & Steams QA 610 441 2% 0 0% 12 3% 37 8% TS 42 10% 347 79% 0 0% 0 0%
NPDES 2310 965  42% 31 4% 482 $0% 183 19% 9 5% 0 0% 74 8% 0 0% © 140 15%
NPDES QA 36 19 53% 0 0% 11 58% .8 2% 0 0% 0 0% 0 0% 0 % 0 0%
Phase 1 Soils 5214 1915 37% 87 5% 842 44% 986 S1% 0 0% 0. 0% C0 0% 0 - 0% 0 0%
Phase 2 Soils 49653 35570 2% 1068 3% 3021 8% 32 9% 0 0% 3.026 9% 17460 49%| 7649 22%| 234 1%
Phase 2 Soils OA 1189 7794 66% 190. 2% 316 4% 618 8% 0 0% 621 8% 3757 -48% 2239 9% - 41 1%
Radiological 469 146 31% 0 0% 0 0% 0 0% 132 90% 14 10% ‘ 0% 0 0% 0 0%
Radiological QA 120 39 33% 0 0% 0 0% 0 0% -39 100% 0 0% 0 0% 0. 0% 0 0%
Sludge 14,785 11938 81% 57 0% 423 4%| 4712 4% 494 4% 1675 14% 6483 S4%| 2312 1%% 22 0%
Sludge QA 3919 2957 5% 18 1% 63 2% 147 5% a’ 1% 393 13% 1278 :43% 1015 34%| - 2 0%
Springs 3.482 247 1% 39 2% 412 17% 886 36% 239 10%| 702 28% 0 0%| 187 8% 6 0%
"I Springs QA 257 190 74% 4 2% A 2% 79 Q2% 10 5% 27 14% 0T 0% 29 15% 0 0%
Surlace Water 3.493 1791 51% 171 10% 320 18% 646 36% 627 35% 0 0% 0o 0% 0 0% 21 2%
Surface Water QA 409 215..53% 20 9% 67 31% 61 28% 61 _31% 0__0% 0. 0% 0. 0% 0..0%
e Totals: | 136.204] 94500 69%] 2465 3% 11461 12%] 109% 12%] 4474 5%] 11432 12%| 37676 40%| 14827 16%] 178 1%
Grand Totals: 136204 1007 10378 8% 13035 10% 33973 25% 7447 5% 1731 9% 38912 29% 15629 11% 509 4%
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Table 2—3 Distribution of Database Modifications | '

DETECT Population

350,

Groundwater 18.551 18% 15 0% R14 20% 619 15%
Groundwater QA 3.028 1063 35% 985 91 9% 216 22% 6 1% 186 19% 249 25%
Industrial Hygiene 1.799 .345 19% . 413 143 4% S8 14% 0 0% 156 31% 14 3%
TR A Soils ‘ 10812 3649 34% 2,166 1.542 203 19%| 24 2% 0% 22 14% 282 18%
Lakes & Steams 4,694 929 20% 9 1% 1,275 120 9% 168 13% 149 12% 630 49% 180 4B 17 1% 0 0% 1 1%
Lakes & Stcams QA 610 169 28% 1 1% 222 -8 4% 15 7% 23 10% 103 46% 41 18% o 0% 32 14% 0 0%
NPDES 2310 1345 58% Y197 15% 1.628 121 7% 419 26% 193 12% 9 2% 275 171% 0. 0% 457 8% 134 8%
NPDES QA 36 17 4% 212% 20 0 0% 6 30% 2 10% 0 0% 6 30% 0 0% 0 0% 6 30%
hase 1 Sdils 5214 3299 63% 991 30% 2356 159 1% a7 2% 1,719 3% 6 0| - 0 0% .0 0% 45 18% o 0%
Phase 2 Sails 49.653 14083 28% 6.565 47% 7.999 2681 34% 603 &% L7 2% 13 0% 156 - 2% 0 0%® 590 1% 2243 28%
Phase 2 Soils QA 11.899 4105 34% 1.689 41% 2.521 616 24% 17 5% 518 23% C25 1w 9 . Y 18 1% 644 26% 474 19%
Radiological 469 323 69% 0 0% 547 0 o 29 40% | 20 4% -0 0% T199 36% 0 0% 1’ 14% N 6%
Radiological QA 120 81 68% 0 0% 81 0 0% 0 .0% 0 0% 0 0% 0 0% o 0% 81 100%) - 0 O®
Sludge 14788 2847 19% 1,255 44% 3.249 2% 9% 640  20% 1,449 45% N 1% 511 16% 176 5% 86 3% 66 2%
Sludge QA 3919 962 25% 187 19% 1.004 8 % 1% 261 26%| 9. 6% 122 1% 60 6% 302 30% 3 0w
Springs 3482 1011 29% 472 41% 672 225 3% 148 22% 68 10% 2 3% 84 13% 4 1% 62 9m| 58 9%
Springs QA 257 67 26% 23 34% s1 13 25% 23 45% 9 18% 0 0% 4 em[" .0 0% 1 2| 1 @
Surface Water 3.493 - -L102 49% 334 20%| 2120 204 10% 882 42% 326 15% 10 0% 479 23% 16 1% 125 6% 78 4%
Surface Water QA 409 194 _47% 51.26% 224 9% 19 35% 9 1wl o 0w o ostomel U el o a1 9w 11 5w
) Totals: | 136.204] 41695 31%] 16291 397%| __ 31.395] 5641 18%| 4635 15%]  8.029 26W] 1064 3%] 3,100 10%] 314 1% 4314 14%] 4298 14%

NON-DETECT Population

Air Particulate 0664 499 5% 0 0% 538 0 0% 463 R6% 9 2% 13 2% 17 3% -0 0% 6 1% 0%
Groundwater 18.551 13212 "% 627 $%| 13154 916 1% 4018 N% 7 | 29 2% 27 3wl T 7 om| - osa38 3om| 2286 17%
Groundwater QA 3.028 1965 65% 64 3% 1979 %0 5% 671 3% B 2% s 0% 76 4% 0 0% 622 3% 482 24%
Industrial Hygiene 1799 1454 81% 61 4% 2187 1342 61% 82 4% 0 o®| - 386 (8% 32 A%l 26k 2% 69 3% 10 0%
1RA Soils 10.812 7.63 66%| 452 6% 7018 175 2% 653 9% 193 3% 184 3% 68 1%| 3 0% 5741 R2% 1 0%
Lakes & Steams 4694 3765 80% 28 1% 4,890 %3 6% 512 10% 3 a®m|. 387 1w sk E3W| BT £ i 0%
Lakes & Steams QA 610 441 2% 4 1% 561 4 8% 445 8% 4 1% a1 1% as 74%| 0 12 2% 0 0%
NPDES 23100 - 965 42% 47 5% 1.004 37 4m| . us um 196 20m%| w28 2| 18 2% Lo 11 1% 86 9%
NPDESQA - 36 19 53% 0 0% 19 0 0% 0 0% 0 0% 0 0% 0 0% 0 13, 68% 6 3N2%
Phase 1 Soils 5214 19is 371% 369 19%] 1555 5 0% 149 10% a1 nw| s A 0% S0 om| - o _o s9m 0 . 0%
Phase 2 Sails 49,653 35570 72% 697 2% 35.865 1ot 3% 3595 10% 875 1% 399 1% 23 1%| 0 0% 29413 81% 349 1%
Phase 2 Sails QA 11899 .79 66% 50 1% 7924} . 176 2% 815 108 214 3mi 295 1| . 73 im0 7t 1| . 6470 82%|. . 10 0%
Radiological 469 146 31% 0 0% 212 14 1% 102 48% 12 6% 2 1% 0% 30 14% 20 67-
Radiological QA 120 C 39 -33% 0 0% . 39 S 0. 0% 0 0% S0 0% UL00 0% 0%| . 39100%| 0 . 0%
Sludge 14,785 11938 81% 68 1% 11,898 325 3% 1292 1% 151 1% 495 4% 2% 9.185 77% 53 0%
Shudge QA 3919 2957 5% 10 0% 3174 56 2% 3t 10% T 26 1% nam7 Tisw 77 6% 2111, 67% L1 om
Springs . 3.4R2 2470 T1% 384 16% 2148 82 4% 418 19% 151 1% 9 0% 1% 1460 68% 6 0%
Springs QA : 257 C190 4% 2t 11% 184 18 10% 9 1% 12 1% o 0% 1% 95 52% [
Surface Water 3.493 1,791 S1% 17 1% 2.024 430 21% 931 46% 65 I% 29 1% . 1%{ 522 26% 10 0%
409 215 S3% 13_6% 234 30_13% 94 _a0% 4 2% 1 0% 8 3%l - 0 0%l - m2 35 15 6%

als: | 136.204] 24509 69%] 2912 3%| 96,607 5034 sw|  1ams 1s%] 2720 3m] 2778 3% 4617 s%] 5R0, 1% 62831 65%] 3332 3%

GrandToials: 136.204 100% 19.203 14% 128,002 - 10675 8% 18950 15% 10749 8% 3842 3% 1717 6% 1294 1% 67,145 32% 7.630 6%
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categor),/. EP Toxicity is an extraction procedure and is documented in the database in the
Method field as 3010/6010 and is given the category assignment of "EP Tox Metals. Records
with the EP Toxicity designation were reviewed with chain-of-custody records to confirm
extraction methods requested. As a result of the review, only the industrial hygiene database
contains samples extracted by the EP Tox method.

- The category "Miscellaneous” is used for classification of analytical measurements such
as total organic carbon, flashpoint and percent moisture. Prior to this review, each of these
miscellaneous parameters carried its own category name. The grouping of these parameters into
the miscellaneous category assists users in accessing data.

Modifications were also made to records for parameter or analyze misspellings.
Radiological data were classified in various manners. For example, total uranium was shown
as "Total Uranium,"” "Natural Uranium" and other variations. Again, the computerized data
resulted in some difficulty in the use of data based upon misspéllings and classification errors.
All records were modified to the parameter standards as listed in Attachment D.

The addition of other subcontract laboratories in October of 1989 also contributed to
standardization errors. Units of measure were reported differently between laboratories and
accounted for 3% of the changes. MetaTRACE reported Fluoride as mg/l while other
laboratories repdrted fluoride in ug/l. Radiological data were reported as pCi/l and mg/l. Units

were standardized accordin g to data quality requirements (DQRs) during the verification review.

2.3.2 Transcri.ption Review

The second review of database records assessed the types of transcriptional errors made
by metaTRACE during the data entry process. This review effort was directed at determining
the accuracy of transcribing data results of detectable concentrations. Values for concentration,
detection limits, units and radiological errors were reviewed under the transcription process.

» A changé indicator of "V" was used to mark database records based on changes in
concentration values. Eight percent of the total modifications made (or 8% of the records held
in all databases) were modified for concentration values. While the modification of

‘concentration field was noted during the review process, the degree of change of the -

concentration values was not. A separate analysis was done to detefmine the magnitude of the

m:\users2\joanne\neison\dataval g 14
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differences between values previously held in the database and those held after transcription

review. The detection limit and radiological 'evrror fields were also analyzed for. percent change
under the screening levels. The general finding was that relatively few values were statistically
significant in concentration between the re-keyed data and records held in the database. -

Most of the changes made to the concentration field were attributed to extraneous
characters, such as quotes,-CLP qualifiers, etc. However, most numerical changes made to the
concentration values were attributed to rounding and significant figures. ' EPA CLP protocol
indicates that three significant ﬁgures should be used in reporting concentrations. MetaTRACE
did not consistently report to three significant figures and/or did not round to the closest integer.
Most of these changes resulted in concentration value differences of <0.5%.

Data quality requirements set for the WSSRAP designate specific reporting requirements
for units of measure for each analyte. .In the review of reporting units held in the databases, it .
was found that errors in unit conversion and appropriate sample matrix units were made.
During the re-key effort, the review of laboratory. bench sheets showed analytical results
reported in various units for certain analytes. This was particularly true for metals analysis
where data were analyzed in mg/l but reported in pg/l. For approximately 1% of all data
records, the conversions of concentrations for units were either not made or were calculated
erroneously by metaTRACE during the data entry process. More typical was the misuse of the
proper units in the reporting of data. Most of the records with incorrect units were the site-
designated quality control samples. The field and equipment water blanks were shipped to
metaTRACE with soil samples for analysis. The bench sheets reflected the proper units of
measure for each matrix but during the reporting phase, errors were made in reporting water

- blanks in weight-to-weight measurements (i.e., ug/g) instead of weight-to-volume measurements
(i.e., mg/l). | |

Other types of transcription errors noted were caused by inappropriate data entry
procedures used by metaTRACE. MetaTRACE consistently reported radiological error values

~as a value of 10% of the concentration instead of the calculated radiological error. During the

re-key process, the calculated-error values reported on the laboratory bench sheet were used to
update the WSSRAP database records. Some other analytical categories show a high percentage
of modifications in the error field. These changes are due to metaTRACE entering CLP

~ qualifier values in the error field where no value was needed or expected. CLP qualifiers are

m:\users2\joanne\nelson\dataval 15



iz orm sty 23

r e

021192

not held in the WSSRAP database and only radiological error values are held in the error field.
All non-radiological records were standardized to blanks in the error field.

~ Detection limits were reported by metaTRACE using the standard EPA CLP CRDL
values in some cases, and not provided at all in others. According to CLP protocol, detection .
limits should be corrected to account for dilutions and percent moisture adjustment made during
the analytical testing. During manual review of the data records, some concentration values
required correction to reflect dilutions and percent moisture adjustments. Adjustments to
detection limits for percent moisture and dilution were only made when the WSSRAP data
validation group requested changes be made based on their technical reviews.

All of the corrections described on the preceding pages were made to the database prior
to use as the basis for the chemical plant remedial investigation, risk assessment, and feasibility

study.

m:\users2\josnne\nelson\dataval 16
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3 DATA VALIDATION
The major objectives of the data validation progr:im are:

® To assess laboratory performance and data to quality control criteria, data quélity
objectives, and procedural requirements.

® To assess analytical data and qualify data for useability.
e To report data validation findings to the data users.

In support of the Weldon Spring Site Remedial Action Project (WSSRAP) remedial
investigation, approximately 12,000 data points (12K ‘data) were selected for a detailed data
validation review. The samples and analyses associated with this validation effort are listed in
Attachment F. Seven thousand two hundred ninety-nine data points (or 61.6%) were from
analyses performed by metaTRACE, Inc.; 570 data points (4.8%) were from TTC; 101 data
points (0.9%) were from Accu-Labs; and 3,878 data points (32.7%) were from ITAS. Table .
3-1 provides a data point distribution of the 12K data by sample matrix and by laboratory.

3.1 Validation Procedures

The data validation process involved retracing the laboratory analyses from beginning to
end and comparing the results of that validation "retracing” with those that were reported by the
laboratories. In addition, sample custody transfer records and analytical holding times were
reviewed to assess sample integrity. Any deviations from protocol, quality control deficiencies,
compromises to sample integrity, or mathematical/transcription errors were noted and used to
qualify or reject the data. ’

In order to accomplish the validation "retrace”, the analytical documentation that
pertained to the analysis (such as instrument printouts, standard preparation logs, sample
preparation logs, sample data summary/calculation sheets, quality control (QC) control charts,
chain-of-custody records) were reviewed for the samples of interest, instrument calibrations and

- tunes, and for the associated quality control samples and standards.

m:\users2\joanne\nelson\dataval ‘ 17
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Table 3—1 Data Point Distribution for 12K Data

DISTRIBUTION BY SAMPLE MATRIX

PEST/ SEMI-
__MATRIX | ANIONS | METALS | MISC__ | NITROS | PCBs | RAD | VOA VOA || TOTALS % |
T I e T - S T
Groundwater 100 358 14 162 0 114 1,430 884 3,062 25.8%
NPDES 3 0 st .0 0 8 0 0 16 0.1%
Oil _ 0 0o - 0 0 12 0| 0 0 112 09%
Sludge 1S 649 13 144 612 100 2,470 1,530 | 5633  475%
Soil 16 190 9 264| 195 0 1,105 510 2,289 193%
Spring Water 0 25 0 48 0 & 0 0 81 07%
Surface Water 20 250 0 361 - 0 36 260 0 602 S1%
Waste 0 .0 oo 0L 0 . 3 0 0 34 03%
~ Total] 254 am| a2 es4| 919 a7 5.265] 2,924 | 11,847 100.0%
DISTRIBUTION BY LABORATORY

PEST/ _ SEMI- : :
___LAB? ANIONS | METALS | MISC | NITROS | PCBs RAD VOA _VOA || TOTALS _ %
meta TRACE 201 1331 25 T294] T 528 174 3,250 1,496 7299  61.6%
JTC 53 113 17 114 139 0 65 68 569  4.8%
Accu—Lab 3 0 0 0 0 0 101 0 0 101 09%
I1TAS 0 28 0 246 252 42 1,950 1,360 3878 321%
______ " Totals| 254] 1,472] 42] 654] 919] 317] 5,265 | 2,924 11,847 100.0%

1 With the exception of a few samples analyzed for lead, all air particulate analyses were limited to radiochemical parameters.
? metaTRACE = meaaTRACE. Inc.  JTC = JTC Environmental Consultants, Inc.  Accu—Lab = Aoccu ~Labs Research, Inc.  TTAS = IT Analytical Services, Inc.
$ Accu - Labs provided only radiochemical services to WSSRAP.
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Calculations were repeated; accuracy and precision were measured; and the analytical process
(preparatory and instrumental) was reviewed. ‘

The analytical documentation was g}ouped and cataloged.into data sets synonymous to
the laboratory analytical lot and assigned a unique data set number. Within each data set, all
analyses or injections were further cataloged chronologically and assigned a sequence number.

~Using this approach, each analysis or injection could be referenced by the combined data set and

sequence numbers. No two analyses or injections would have the same combined numbers. An
analysis-specific worksheet was maintained with each data set and was used for maintaining
validation notes and comments, and as a checklist to ensure critical items for each analysis were
reviewed.  Calculation checks for each data set were performed and documented by

. computerized spreadsheet and were maintained with each data set.

The results from each validation review were compared with those that have been
reported by the laboratories and/or were maintained in the WSSRAP database. This comparison
included not only the repbrted parameter concentration values, but also the reported error values
(for radiochemical analyses only), the units, and the detection limits. Discrepancies associated
with these comparisons were noted.

The analyses were evaluated for useability based on the requirements established for the
émalytical protocol or method (i.e., U.S. Environmental Protection Agency (EPA), Contract
Laboratory Program (CLP), U.S. Army Toxic and Hazardous Materials Agency (USATHAMA))
used to obtain the resulting data. However, there are numerous accepted protocols available for
a given parameter, and a simple deviation from the intended protocol would not necessarily
lessen the degree of confidence to a level where the data would not be usable. As such, if a
sufficient amount of quality control and analytical checks were performed during an analysis
(which'is standard analytical practice), then the accuracy and precision for the analysis could be
measured, the degree of confidence assessed, and an informed decision about the analysis and

its data could be made. Such data would not be automatically rejected as unusable, but would =~ -

be flagged as data from an analysis not following the intended protocol.

The results from the data validation review were summarized in the form of validation
qualifiers. The use of qualifiers is similar to the technique used by the EPA with its CLP
program, and provide a means for incorporating validation results into the WSSRAP database.
The list of qualifiers adopted for WSSRAP and their meaning is provided in Table 3-2.

m:\users2\joanne\nelson\dataval ’ 19
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For each parameter in a given data set, the analytical accuracy and precision was
calculated. In general, accuracy was calculated from the recovery of the parameter of interest
in the laboratory control spike sample (or blank spike) or from the matrix spike sample. In
cases were several control samples were available per data set, the recoveries were averaged.
For volatileS,_ semi-volatiles, and pesticide/PCBs, accuracy was measured from the recovery of
the analytical surrogate compounds included in each sample for analysis. Precision was
measured as the relative percent difference between duplicate analyses of the same sample for
the same parameters. Such precision measurements were made from laboratory duplicates, field
duplicates, or matrix spike duplicates. In cases where duplicates or control samples were not
available, no accuracy and/or precision determinations could be made and the resulting data were
qualified accordingly. In as much as duplicate data are often matrix speciﬁc and such precision

‘measurements are not used as a rejection criteria in the EPA CLP program, poor or missing

precision measurements were not automatically taken as cause for rejection of the WSSRAP
data.

3.2 Validation Criteria

~ Listed below are the evaluation criteria that were used during data validation. Several
evaluation criteria were general and were applied to all analyses. These general criteria were:

® Reject data if the analyte of interest was present in the associated analytical blank at
a level that was within 10 times the level of that analyte present in the sample (per
CLP).

e Accept but flag data if the analyte of interest was present in the associated ‘analytical
blank and the level in the sample of interest exceeded the level present in the blank
by a factor of ten or more (per CLP).

® Accept data if the analyte of interest was present in the associated blank but was not
detected in the sample of interest. '

m:\users2\joanne\nelson\dataval ‘ 20
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Table 3—2 WSSRAP Data Validation Qualifier List

QUALIFIER
4 (or A+) Data meeting all QA/QC requirements.
3 Good quantitative data not meeting all objective QA/QC requirements, but are
generally valid.
2 Data that are adequate for semi—quantitative comparisons (i.e. the order of
magnitude of the reported value is credible, but the exactness of the value is
quest'i‘onable). , .
1 Data that are adequate for a qualitative assessment (ie. the target analyte is a real
artifact, not contamination), but have no quantitative validity.
A Acceptable, but has restrictions (has attached flags). '
v Data that appear to be valid based on good comparison to data from identical sampling
locations or to data {rom historical records.
R Data that are not valid.
N Data not petitioned for validation; or validation documentation not yet’received from
the laboratory.
:0 ! Validation Technical Review ON-HOLD.
P Validation Technical Review IN-PROGRESS or PENDING.
X :Data Not Validatable.
FLAGS!
> ~ |High Bias (i.e. accuracy > DQR limit)
< 'Low Bias (i.e. accuracy < DQR limit)
iC Calibration/Quantitation Deficiencies
Q Quality Control Deficiencies
1 Qualitative Deficiencies or Instrument Interferences Present
B Contamination or High Background Present
!H(#/#) Holding Time(s) Exceeded (# days exceeded for prep/analysis)
F Matrix—Related Interferences Present ‘
J Estimated Value (may be linked with other flags)
Y Custody Deficiencies
T Typographical or Mathematical Error Present
M Poor Matrix Spike Recoveries (matrix accuracy)
D Poor Duplicate RPD (precision)
. Other (see applicable validation report)

! Tobe used in conjunction with any of the above qualifiers. except for qualifier 4 or A+, which by definition shall stand alone.
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Reject data if any analytical condition or circumstance suggested low analytical
confidence (i.e. spectral interferences, poor spectral match, faulty calibrations etc.).

Accept but flag data if an‘y associated precision measurement exceeded the CLP 20%
criteria (no flag is necessary where the analyte concentration is less than or equal to
five times the. apphcable detection limit).

Accept but ﬂ;ig any data associated with a matrix spike or matrix spike duplicate
where the CLP criteria were not met (+25% recovery was used for non-CLP
parameters). ' o

Accept but flag data if expected quality control samples (which are protocol
requirements) were missing from the analytical run; reject data if the missing quality
control requirements could be interpreted as standard analytical practice (i.e. control
spikes, analytical blanks). - ‘

Place on-hold any data value mismatches or omissions in the WSSRAP database that
were due to transcription errors!. The on-hold status would be changed when the
transcription error was corrected.

Declare any data non-validatable if documentation critical to supporting the data and
the analysis (i.e. instrument print-outs) were not available.

The addmonal analysis-specific evaluation criteria are as descnbed in the following

There were 74 samples or 254 data points involved in this validation effort for anions.

These data were grouped into 66 data sets for validation purposes.

1

If another situation existed that would reject the data or make the data non-validatable even after the
transcription error or omission was corrected, the data would be rejected or declared non-validatable.
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The analytical method employed by metaTRACE, Inc. was EPA 300.0, Ion

Chromatography. The analytical methods employed by JTC were the EPA 300 series wet
chemistry methods for the individual anions.

An analytical value for anions was accepied or rejected by data validation based on the

following criteria:

Metals

Reject data if the associated initial calibration curve was non-linear (as determined
by a correlation coefficient of < 0.995).

Reject data if the percent recovery of the daily calibration verification checks that
bracket the sample of interest were <85% and the sample was non-detect (or within

10 X DL), otherwise flag. Flag if the calibration check exceeds 115%.

Reject data if the associated analytical accuracy exceeded the WSSRAP data quality
requirement (DQR) limits.

Accept but flag data if the accuracy exceeded  the laboratory control limits, as

‘determined by QC control charts provided. If control charts are not available, use

control limits of +20%. : .

Accept but flag data if the holding time was exceeded and the sample was positive

. for the analyte of interest.

Reject data if the holding time was exceeded by seven days and the sample was
negative.

There were 85 samples or 1472 data points involved in this validation effort for metals.
~ These data were grouped into 148 data sets for validation purposes.

The analytical methods employed by the laboratories were the EPA CLP inductively

coupled plasma (ICAP), graphite furnace (GFAA), and cold vapor (CV) methods. Sample

%
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preparation was in accordance with the applicabie EPA CLP procedure for each particular
sample matrix type. '

An analytical value for metals was accepted or rejected by data validation based on the

~ following criteria:

* Reject data if the associated initial calibration curve was non-linear (aS determined

by a correlation coefficient of < 0.995).

Reject data if the ‘daily calibration verification checks that bracket the sample of
interest exceeded recovery limits of 85% to 115%; accept but flag if the checks

exceeded the CLP limits of 90% to 110%.

Reject data if the analytical accuracy exceeded the WSSRAP DQR limits or the
laboratory control limits (whichever are greater). ‘ _

- Accept but flag data if the accuracy exceeded the WSSRAP DQR limits or the

laboratory warning limits (whichever are greater).

Accept but flag data if the precision exceeded the DQR (and CLP) limits of 20% (or

35% for hon-aqueous samples).

s Accept but flag data if the holding time was exceeded.

Miscellaneous

There were 33 samples or 42 data points in this validation effort for the miscellaneous
parameters (cyanide, total organic carbon, total organic hahdes grease & oil). These data were
grouped into 27 data sets for validation purposes.

EPA approved methods were employed by the laboratories for these analyses. An
analytical value for the miscellaneous parameters was accepted or rejected by data validation

based on the following criteria:

24
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Reject data if the associated initial calibration curve (if applicable) was non-linear (as

]
determined by a correlation coefficient.of < 0.995).

e Reject data if the daily calibration verification checks (if applicable) that bracket the
sample of interest exceeded recovery limits of 85% to 115%. '

® Reject data if the asso;iaied analytical accuracy exceeded the WSSRAP DQR limits.

® Accept but flag data if the holding time was exceeded and the sample was poSitive
for the analyte of interest.

® Reject data if the holding time was exceeded by seven days and the sample is
negative.

Nitroaromatics

- There were 108 samples or 654 data points involved in this validation effort for

A nitroaromatics. These data were grouped into 47 data sets for validation purposes.

. The analytical methods employed by the laboratory were based -on procedures certified
by the USATHAMA, which involved sample preparation? and analysis by high performance
liquid chromatography (HPLC). '

An analytical value for nitroaromatics was accepted or rejected by data validation based
on the following criteria:

Reject data if the associated initial calibration curve is non-linear (as determined by
a correlation coefficient of <0.995). '

Rejéct data if the daily calibration verification checks associated with the sample of
interest exceeded recovery limits of 80% to 120%; accept but flag if the checks
exceeded recovery limits of 85% to 115%.

2 Asolid phase extraction sample preparation method was used by metzTRACE Inc.; JTC used a “dilute
and shoot” method, while ITAS used a solvem "shake-out. "
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e Reject data if the associated analytical accuracy exceeded the laboratory control
limits, as determined by QC ‘control charts provided. If control charts are not
available, use control limits of +50%.

o Accept but flag data if the accuracy exceeded the labdratbry warning limits, as
determined by QC control charts provided. If control charts are not available, use
warning limits of +25%.

e Accept but flag data if the holding time was exceeded by 30 days or less>.

® Reject data if the holding time is exceeded by more than 30 days.

Pesticides/PCBs

There were 77 sanﬁples or 919 data points involved in this validation effort for
pesticides/PCBs. These data were grouped into 24 data sets for validation purposes.

The analytical methods employed by the laboratory were the EPA CLP procedures for
sample preparation and analysis by gas chromatography (GC). Several PCB-only samples were
analyzed in accordance with EPA Method 608 or SW846 Method 8080.

An ana]yucal value for pestJCJdes/PCBs was accepted or rejected by data validation based
on the following criteria: '

o Accept but flag data if the relative standard deviation of the calibration factors in the
three evaluation standard mixes exceeded the CLP 10% criteria.

e Accept but flag data if the percent breakdown for endrin or DDT exceeded the CLP
20% criteria.

3 The 30 day hélding time cut-off is based on a USATHAMA/EPA holding time study perforfned by Martin-
Marietta which demonstrated parameter stability for up to 30 days if the samples are maintained at a

temperature of 4° C.
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® Accept but flag data if the percent difference of the calibration factors for each
standard in the individual mixes A and B exceeded the CLP 15% criteria during the
analytical run.:

® Accept but flag data if the dibutylchlorendate (DBC) surrogate recoveries (accuracy)
‘exceeded the CLP advisory limits.

% ® Reject data if a reported positive compound did not confirm during the
u conformational analysis.
& e Rgject data if the holding times were exceeded by more than 15 days; flag otherwise.

Reject data if a reported positive multi-peak compound did not match the peak pattern
from the compound’s associated standard in the analytical run. -

s
®

Radiochemical

fam::c;m_‘

There were 122 samples or 317 data points involved in this vaJidation' effort for
* radiochemical parameters. These data were grouped into 103 data sets for validation purposes.

\W\

The analytical method employed by the laboratories were from the EPA 900 series
methods utilizing alpha, beta, or gamma spectrometry, as.appropriate. Fluorometry (EPA
908.1) was employed by Accu-Labs for natural uranium.

An analytical value for radiochemical parameters was accepted or rejected by data
validation based on the following criteria: :

™ * Reject data if the associated analytical accuracy exceeded the WSSRAP DQR limits
£ or laboratory ‘control limits (whichever are greater). If control limits are not
& available use +25%. ‘

® * Accept but flag data if the accuracy exceeded the WSSRAP DQR limits or laboratory
warning limits (whichever are greater). If limits are not available, use +20%.
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Semi-Volatile Organics

There were 81 samples or 5,265 data points involved in this validation effort for semi-

- volatile organics. These data were grouped into 39 data sets for validation purposes.

The analytical methods employed by the laboratories were the EPA CLP procedures for
sample preparation and analysis by gas chromatography/mass spectrometry (GC/MS).

An analytical value for semi-volatile organics was accepted'or rejected by data validation
based on the following criteria:

‘Initial and continuing (or daily) calibrations were evaluated and qualified as described

in Appendix G.

; Reject all acid compoundé if the acid surrogate recoveries did not meet the CLP
-criteria.

Reject all base/neutral compounds if the base/neutral surrogate recoveries did not
meet the CLP criteria. '

Reject all compounds associated with an internal standard if the CLP criteria for that
internal standard were not met.

Accept but flag all associated compounds if the surrogate compounds in the associated
blank were low and did not meet the CLP criteria.

Accept but flag all associated compounds if the internal standard area counts in the
associated blank exceeded the CLP upper limits.

Reject all data if the CLP instrument tuning criteria were not met.

Reject all data if the holding times were exceeded by more than 15 days; flag

otherwise.
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& Volatile Organics

¢

. There were 81 samples or 2,924 data points involved in this validation effort for volatile
g organics. These data were grouped into 27 data sets for validation purposes.

& The analytical methods employed by the laboratories were the EPA CLP procedures for
& sample preparation and analysis by gas chromatography/mass spectrometry (GC/MS).

An anélytical value for volatile organics was accepted or rejected by data validation based
on the following criteria: '

L "o Initial and continuing (or daily) calibrations were evaluated and qualified as described
'8 in Appendix G.
& * Reject all compounds if the surrogate recoveries did not meet the CLP criteria.
® Reject all compounds associated with an internal standard if the CLP criteria for that
& internal standard were not met. '
. Accept but flag all compounds if the surrogate compounds in the associated blank
were low and did not meet the CLP criteria. '
* Accept but flag all associated compounds if the internal standard area counts in the
associated blank exceeded the CLP upper limits,
{ -
|3 * Reject all data if the CLP instrument tuning criteria were not met.

el

R

& Reject all data if the holding times were exceeded by more than 15 days; flag

otherwise.
&5
2
P
[
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3.3 Validation Results

Table 3-3 summarizes the validation qualifiers that were assigned to the data points
associated with the 12K data point validation project. These qualifiers are presented for all
laboratories associated with these data, and independently for metaTRACE, Inc., JTC/Accu-labs,
and ITAS.

Of the 11,847 total data points referenced in Table 3-3, 80.5% are accepted, 10.4%
rejected, 5.9% validated by reference, and 3.2% are not validatable. The data points that were

- "validated by reference” consist of 486 pesticide/PCB and 217 nitroaromatic data points that
‘were judged for useability by comparison to similar samples collected in the check sample

program (discussed in Section 4 of this report). The non-validatable percentage represents
analyses where essential laboratory documentation (i.e., instrument printouts associated with the
analyses) could not be located. These analyses were not rejected (unless other circumstances
associated with the analysis were present that would have rejected the analysis even if the
missing documentation was present), but were not accepted since the supporting documentation

was missing.

- Table 3-4 summarizes the accuracy and precision for each parameter in the 12K data
points. The accuracy and precision values are the average from all data sets for each parameter,
-where n is equal to each data population size. The accuracy values for aqueous, non-agqueous,
and total samples are listed as a + percentage from 100% (where 100% or +0% represents the

" best accuracy). The precision values for aqueous, non-aqueous, and total samples are listed as

a percentage from 0% (where 0% represents the best precision). In cases where a sample of a
particular matrix was not included with the 12K data points, a "None" is listed. In cases where
precision or accuracy measurements are not available (i.e. due to missing analytical QC) a

akxxY §s listed.

In general, the accuracy and precision values listed in Table 3-4 were within the DQR

- limits and within the range expected for the types of analyses and matrices involved. However,

a number of values are worth discussion:

1. .The 51% precision for nitrate in non-aqueous samples (with a data population of 17) was
influenced by the 121.5% precision for five samples in dataset 41 and the 141.7%
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Table 3—3 Data Validation Qualificr Summary

All Labs
# of datapoints Pest/ | Radio— | Scmi-

Anions Mectals Misc. Nitros rcB chem. VOA VOA Total
Accepted (A) 208 1073 33 240 369 235 4649 2724 9531
Valid by Ref. (V) 0 0 0 215 486 0 0 0 701
On-Hold (O) 0 0 0 0 0 0 0 0 0
‘Non ~Validatable (X) 5 159 3 60 2 63 32 34 378
Rejected (R) 41 240 6| 139 42 19} 584 166 1237
Total [ 254 1472 42| 654] 919| 317] 5265| 2924 11847
Pcrcentages Pest/ Radio— Semi—

Api(ms MC,‘?’.'S_._. B Mlsc “___‘[\I___i_t_ms___‘ PCB chem. VOA VOA Totatl
Accepted (A) B19%|  T2.9%|  186%| - 36.7% 402% 74.1% 88.3% 93.2% 80.5%
Valid by Ref. (V) 0.0% 0.0% 0.0% 32.9% 52.9% 0.0% 0.0% 0.0% 5.9%

| On=Hold (O) 00%| . 00% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Non-—Validatable (X) 20% 10.8% 7.1% 9.2% 24% 19.9% 0.6% 12%|  32%
Rejected (R) 161%|  163% 143% 21.3% 46% 6.0% 11.1% 5.7% 10.4%
Total [ 1000%] 100.0%] 1000%] 100.0%|  100.0%] 100.0%] 100.0%] 100.0%| 100.0%
% Completeness | 835%|  81.7%|  84.6%|  16.6%| _ 953%|  925%| 88.8%| 943%] 89.2%




Table 3—3 Data Validation Qualifier Summary (cont’d)

mctaTRACE, Inc.

# of datapoints o Pest/ Radio— Scmi-

] ‘ Anions Mectals Misc. . Nitros PcCB chem. VOA VOA Total
Accepted (A) 172 941 22 0 0 105 2639 1380 5259
Valid by Ref. (V) 0 0 0 215 486 0 0 0 701
On—Tlold (O) 0 0 0 0 0 0 0 0 0
Non—Validatable (X) 4 157 2 12 0 60 32 0 267
Rejected (R) 25 233 i 67 42 9 579 116 1072
“Total | 201 1331 25] 294] 528] 174] 3250] 1496]] 7299
Pcrcentages , Pest/ | Radio- Scmi—

Anions Mctals Misc. Nitros PCB chem. VOA VOA Total

Accepted (A) 85.6% 70.7% 88.0% 0.0% 0.0% 60.3% 81.2% 922%|  72.1%
Valid by Ref..(V) | 0.0% 0.0% 0.0% 73.1% 92.0% 00% 0.0% - 0.0% 9.6%
On-Tiold (O) 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Non~—Validatable (X) 2.0% 11.8% 8.0% 4.1% 0.0% 345% 1.0% 0.0% 3.7%
Rejected (R) 12.4% 17.5% 4.0% 22.8% 8.0% 52% 17.8% - 1.8% 14.7%
“Total | 1000%]  100.0%] 100.0%] 1000%] 100.0%] 100.0%] 100.0%] 100.0%| 100.0%
% Complcteness | 873%|  802%|  951%| 162%|  92.0%|  92.1%| 820%| 922%|  84.8%
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Table 3—3 Data Validation Qualifier Summary (cont’d)
JTC/ Accu—Labs
# of datapoints : Pest/ Radio— Scmi—
Anions Mclals Misc. Nitros PCB chem. VOA VOA Total
Accepted (A) 36 104 11 6 124 88 64 33 466
Valid by Ref. (V) 0 0 0 0 0 0 0 0 0
On—THold (0) 0 0 0 0 0 0 0 0 0
Non—Validatable (X) 1 2 48 15 3 0 34 104
’!}v?jCClCd (R) 16_ — 7 5 o i 6(3: e O 10 ] 1 lOQ_
Total ] s3] 113] 17] 114] 139 101] 65] 68| 670
Pcrcentages Pest/ Radio— Semi— »
| Anions Mctals Misc. Nitros PCB chem. VOA VOA Total
Accepted (A) 67.9% 92.0% 64.7% 5.3% 89.2% 87.1% 98.5% 48.5% 69.6%
Valid by Ref. (V) 0.0% | 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
On~THold (O) 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Non - Validatablc (X) 1.9% 1.8% 5.9% 42.1% 10.8% 3.0% 0.0% 50.0% 15.5%
| Rejected (R) 302% 6.2% 29.4% 52.6% 0.0% 9.9% 1.5% 1.5% 14.9% |
[ Total | 100.0%] 100.0%]| 100.0%| 100.0%| 100.0%]| 100.0%] 100.0%] 100.0%| 100.0%
| % Completencss | 692%|  9379%|  68.8%] 9.1%| 1000%| 898%| 985%| 97.1%| 823%



Table 3—3 Data Validation Qualifier Summary (cont’d)
I'l" Analytical Scrvices .
# of datapoints _ Pest/ Radio— Semi—

Anions Mctals Misc. ~Nitros res chem. VOA VOA Total
Accepted (A) 0l 28 0 234 245 42 1946 1311 3806
Valid by Ref. (V) 0 0 0 0 0 0 0 0 0
On-Hold (0) 0 0 0 0 0 0 0 0 0
Non—Validatable (X) 0 0 0 0 7 0 0 0 7
Rejected (R) 0 0 0] 12 0 0 4 49 65
Total 0l B 0T 246 2] 2] 190 1360 . 3878
ml_’crccnlagcs Pest/ Radio— Scmi—

| Anions | Metals | Misc. | Nitros | PCB chem. | VOA VOA || Total
Accepted (A) 0.0% 100.0% 0.0% 95.1% 97.2% 1000%|  99.8% 96.4%|  98.1%
Valid by Ref. (V) 0.0% 00%|  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
On-Hold (O) 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Non—Validatable (X) 0.0% 0.0% 0.0% 0.0% 28% 0.0% 0.0% 0.0% 0.2%
Rejected (R) 0.0% 0.0% - 0.0%] 4.9% 0.0% 0.0% 02% 3.6% 1.7%
Total 0.0%] 1000%|  00%| 1000%| 1000%]  100.0%] 100.0%| 100.0%| 100.0%
% Completencss | 100.0%] | 95.1%] 100.0%]  100.0%]  998%| 96.4%|  98.3%]
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Table 3—4 Accuracy & Precision Summary
from Validation of the 12K Data Points!?

Page 1
Aqueous Non—Aqueous Total

ANIONS % Acc.! n [% Prcc.l nll % Achn ]% Prec.] n %Acc.l n l% Precln
CHLORIDE + 0.4] 33 13]17f= 1421 207 11ff= 26]54] - 89[28
FLUORIDE + 3428 2717+ 05| 24 6.3] 15)|= 21152 4432
NITRATE * 55|31 6.4 18}lx " 20]22|  &.510] 17| 24]53] . 28035
NITRITE + 1] 2| eees | 20+ 11124 86|14+  111]26 86| 14
SULFATE + 141330°° B7la7li+ 361250 . 1sel1eiisi 24i58 1201 33
METALS | | I L | L] | |
ALUMINUM = 07] 26 19] 9jf= 42]20] . 140] 17|+ --14]46] == 98] 26
ANTIMONY - + 36! 26 00| 9ll+  102]20 0617+ 6.5 46 04|26
ARSENIC + 22{29 0.0] 11+ 06!23] 202{19=+ 1.0] 52§ - 12.8] 30
BARIUM * 31]26 05| 10i= 31|11 148] 1]+ 31037 8021
BERYLLIUM + 1.7{ 27 0.0{ 10+ 20118 .. .80]15)i= 1845} : -.48}25
CADMIUM + 11126 00| 9ji+ 22018 6.5 10} = 1.5| 44 34{19
CALCIUM = 1.9 26 50] 9l 49|18 10.1] 14} = 09] 44 8123
CHROMIUM * 22|33 83| 16 0.5/ 19 548 15)i+ 12| 52 308! 31
COBALT + 26126 00| 9j= 191 18 0.0{10]jix 08|44 '0.0{ 19
COPPER + 06! 26 00] 9= 50| 18 166 15] = 1.7] 44  103| 24
IRON + 06| 26 41 6l 4.7] 20 39317 17 46 301 23
LEAD * 4925 40! 8lix 3929 296/ 20} = 02|54 223, 28]
LITHIUM * 103 26 00] 105+  353{12f . 00|19]=+ 18.2{ 38 . 0.0] 29
{MAGNESIUM * 02126 541 9is 28| 20 9616/l  .13]46 8.1| 25
MANGANESE * 08|26 13} 9ii= 16| 20 337] 17)|= 0.2 46 225] 26
MERCURY + 23] 8 7.01 215+ 40/ 26 211 15)= 25! 34 5.0 36
MOLYBDENUM * 21126 00| 9li= 0.9 15 24| 12§ 17|41 128} 21
NICKEL * 1133 00| 16+ 53019 1541 14} + 27|52 721 30
POTASSIUM + 6.5 26 08] 9fl= 691 9 00} 10+ 31135 0.4/ 19
SELENIUM * 38123 46! 7j= 7.8 30 9.0 28/l = 6.1]53 8.1] 35
SILVER + 5261725 00| 9= 1261 31 0.0] 15l  304] s6 00} 24
SODIUM + 1.01 26 541 9jix 211 9 58|15+ 02135 56124
THALLIUM * 6.5 25 00| 9lj= 0.4] 24 6.4] 20j= 351 49 4429
VANADIUM * 49|26 00| 9i= 6.21 18 T17.5] 14)+ 54| 44 10.6| 23
‘ZINC * 4126 06| 8z 1.3} 18 1271 15l . 1.9} 44 8523
{ZIRCONIUM P+ 1631 1} s**» ifis 18.41 24 1241 16!+ 183 25 1241 16
MISCELLANEOUS | I ] I R Ll |
BIOCHEMICAL OXYGEN DEMAND None 0; None 0}; None 0{ None 0 None | 0} None 0
CYANIDE None 0| None 0= 151 3 00 2+ 1.5 3 0.0; 2
OIL & GREASE None | 0f Nome | 0fz 33 4] eer | oallx 33| 4f e |4
PERCENT SOLID NA 0. NA 0i  **rt 4 16! 4 sadr | 4 16 4
PH , None | 0| None o!!: 18] 2 08| 2lix 18] 2 08! 2
1TOTAL DISSOLVED SOLIDS - None | 0] None o|: 200 1 12 1)+ 20| 1 12] 1
TOTAL ORGANIC CARBON * 16| 14 C91] 9= 47) 3 00| 2§+ 22{17 74 11
| TOTAL SUSPENDED SOLIDS * 74| 5 0.0 5{! NA 0| NA oll+ 74| 5 00; 5
{TOX None | 0] None 0l 53| s 00| 41+ 53] 5, 00| 4



Table 3-4 Accuracy & Precision Summary
from Validation of the 12K Data Points! (cont’d)

Page 2
: . Aqueous’ Non-Aqueous Total
i NITROAROMATICS % Acc.Ln !% Prec.l nll % Acc.i n |% Prec.] n)i % Acc.’ n [% Prec.{n
& 13.5- TRINITROBENZENE T« 228]33 08] 13[=  83]61 65]17)[= 134|943 ~4.0] 30
13- DINITROBENZENE + 223135 091 15| 1.7 61 102} 17{|+ 92! 96 58|32
24,6-TNT ' + 19.2] 36 091 16]/ 12]61] - 154]19fl=: - 79|97 .84 33
24-DNT + 156! 36 291 16|+ 16/61]  42{17)+  48|97|  .35/33
26-DNT * 19.51 36 27{16]+  a16|61]  S57{17|x" - 01|97 = 42|33
NITROBENZENE . * 19.50 36 1.9] 16/l+ 21155 180 11fl+ 6.5| 91 1.8] 27
RADIOCHEMICAL I [ ] L] [ ] Ll N l
GROSS ALPHA +  145] 7 349] 4| None | 0] None | .0|[= 145] 7] 3a9] 4
GROSS BETA * 7315 289] 1 None | 0| None ol = 23] 1 289] 1
7 LEAD-210 + 589 4 921 4]x 40| 2 80| 2il= 406} 6| = 88| 6
' RADIUM-226 + 63| 22 39| 14} = 327] 12 38.1] 11|+ 75| 34 1891 25
€ {RADIUM-228 = 215] s 289( Sil+  249| 2 210] 2{l=  268] 7 266 7
THORIUM - 228 + 156 §i *vee S+ 09| 8 883! 6+ 66|13 88.3| 6
N THORIUM-230 + 49 24 288 19+ 408 9 17.5{ 241+ 147 33|  22.5; 43!
i THORIUM - 232 * 113] 22 553! 1611+ 152113 36.61 11|+ 1.5(35 477! 27
| URANIUM, TOTAL = 11.81 69 121 sail = 9.7] 11 89| 7= 11.5| 80 11.7] 61
{URANIUM-234 . None | 0 None oli+ 1891 27 332 13)l= 1891 27 332113
¥ URANIUM-235 , None | 0| None 0t =+ 921 18 34.5] 11il+ 92(18| 345/ 11
URANIUM =238 None | 0! None 0l + 1981 27 39.7] 13}l 19.8127] 397113
PESTICIDES/PCBs - [ N Ji l 1B
44'-DDD +  1040] 1] **** 1+ 31.4] 13 05] 8][x 36614 05] 8
44'-DDE + 10401 1] eeee 1+ 31413 00| 15ix 366 14 00! 15
*“ - 144'-DDT = 1040| 1| *eer 1= 314/ 13 11.8] 14]j=  366] 14 11.8! 14
N ' ALDRIN £ 10401 1(- ***e 1= 314/ 13 37.9| 15[+ 366 14 37915
; ALPHA-BIIC £ 104.0] 1] eeee 1lx 314013 0.0] 141+  366| 14 0.0} 14
ALPHA - CHLORDANE = 10400 1] sess 1l 314]13 00! 14fl=  366] 14 0.0 14
AROCLOR - 1016 = 1040] 1] *eee 1)+ 81|67 8.1] 58« 9.5} 68 8.1} 58
- AROCLOR - 1221 £ 1040] 1] weee 1+ 81167 ~  81]58lix 9.5 68 8.1 58
AROCLOR -1232 = 1040] 1] sees 1= 8.1] 67 8.1] s8li+ 9.5{ 68 8.1} 58
AROCLOR - 1242 + 1040 1] sees 1+ 8.1| 67 8.1 581+ 9.5 68 8.1 58
AROCLOR - 1248 = 1040] 1| ***» 1+ 81167 8.1{ 58+ 9.5| 68 8.1} 58
- AROCLOR - 1254 £ 10401 1] eees 1= 8.1 67 8.1 58+ 9.5! 68 8.1158
AROCLOR - 1260 = 1040] 1] s | qls 8.1{ 67 8.1| 580} 95| 68 8.1] 58
s BETA-BHC £ 10400 1] *vev M+ 314]13 24| 126 36614 24! 12
DELTA-BHC + 1040] 1] **ee 1= 31413 00| 15l  36.6] 14 0.0 15
DIELDRIN = 10400 1] *ree 1+ 31413 131 14 366! 14 13.1; 14
< 'ENDOSULFAN 1 = 1040] 1] +eer 1= 314]13 00| 9lilx+  366] 14 00| 9i-
' ENDOSULFAN1I - £ 1040] 1; sees 1= 3141130 00]14lx 366 14 0.0 14
ENDOSULFAN SULFATE + 1040] 1] **ee = 31413 104] 15+  366] 14| 104!15
ENDRIN +  1040] 1] *ee* il 31413 103| 14/  366| 14 103! 14
ENDRIN KETONE +  1040] 1| *ee* 1= 314013 00] 12+ - 366] 14 0.0 12
GAMMA-BHC (LINDANE) + 10401 1] *eer iy 314113 398115+ 366/ 14 39.81 15
GAMMA-CHLORDANE +104.0] 1f e 1= 31.4]13 C13]10i+  36.6] 14 13110
HEPTACHLOR +  1040] 1| *vee 1+ 31413 383| 15+ 366 14 383115
HEPTACHLOR EPOXIDE + 104.0] 1| eees 1+ 314113 00 15/|= 366} 14 0.0} 15
METHOXYCHLOR + 10400 1| *** ihs 31413 00| 15+  366] 14 00! 15
TOXAPHENE + 10400 1] evee e 31413 00! 15+ 36614 00! 15!
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Table 3—4 Accuracy & Precision Summary
from Validation of the 12K Data Points! (cont’d)

: Page 3

_ . Aqucous Non-—-Agqueous’ Total

5+ |SEMI—VOLATILES % Accln l% Prec.nf % Acc.ln 1% Prec.|n || % Acc)n [% Prec.|n
12.4— TRICHLOROBENZENE ° * 99127 171] 7l[x  338[s4] . 37)18|= 258[81] - 74]25
1.2~ DICHLOR OBENZENE + 99|27 171) 7l 338| 54 3.7[18)l+ 81| 14|25
113-DICHLOROBENZENE 1= 99|27 171 “7lx  338]54] ¢ 118]l= . | 811 4] 28
14~DICHLOROBENZENE * 99|27 171] 7)lx 33854 | 18j1% 8] 81 4| 25
|2,45-TRICHLOROPHENOL = 532{27| © 171{ 7+  333]s4] 1148} 9181 1:25
24.6—- TRICHLOROPHENOL + 532|127 171] )= 333 54 181+ |81 3 25

=¥ |24-DICHLOROPHENOL + s32{27{  171] 7+ 333!s4 18] 5181 1128
12,4~ DIMETHYLPHENOL + 532027 171 7= 333 54 18|+ 81 25
2.4~ DINITROPHENOL +  532(27 17.1] 7+ 333|54] - 34]18]=% 81 125
24~DINITROTOLUENE + 9.9 27 17.1] 7= 3381 54 370 18|+ 81 . 25
2,6~DINITROTOLUENE + 9.9 27 17.t] 74x  338]54)  37{18%. g 1 81| 4 25
2- CHLORONAPHTHALENE + 9.9]27 171 7= 3381 54 3.7| 18)f= 81] 25
2-CHLOROPHENOL +  532{27 17.1] 7= 333|s4] - 34fa8{l+ .. 39981 - 73|25
2-METHYLNAPHTHALENE * 99127 17} 7l= 3381 54 3.7{ 18} 81 25
2-METHYLPHENOL = §32{27 17.1{ 7= 333 54 34] 18(|= .91 811" 25
2-NITROANILINE + 99127 171 7)+ 33.8] 54 37 18)) = |81} 25
2—-NITROPHENOL * 53.2{ 27 17.1] 7{% 33.3] 54 3.4 18](x 9l81): " 25
33'- DICHLOROBENZIDINE * 9927 1714 7(|= 33.8{ 54 37] 18+ 8|81 25
3-NITROANILINE + 9.9/ 27 17.1] 7= 33.8] 54 - 37118 - 181 5. 7.4 25
4.6-DINITRO-2-METHYLPHENOL + 532027 171 7= 33354 . 3.4[18/x 81 25
4-BROMOPHENYL PHENYLETHER |+ 99|27 171 7= 33.8) 54 371 18l% 81 25
4-CHLORO-3-METHYL PHENOL + 53227 1711 7i= 33.3] 54 34) 18+ 81 25
4~ CHLOROANILINE * 9.9| 27 171} Ti=x 33.8] 54 37| 18i= 811. 25

~ |4~CHLOROPHENYL PHENYLETHER | = 9.9] 27 171 70+ 338] 54 37} 18)l+ 58| 81 25

" [4~METHYLPHENOL +  532{27 171 75+ 33354 341184 : 39981 25
4~NITROANILINE + 99|27 171 7+ 338] 54 3718+  258]81 25
4~NITROPHENOL + 532|227 17.1] 7= 3331 54 341 18+ - "39.9] 81 25
ACENAPHTHENE +. 99127 171 7= 338/ 54 37] 18+ 25881 25
ACENAPHTHYLENE + 9927 17.1] 7+ 338|554 37| 18}j* - -258] 81 25
ANTHRACENE * 99|27 17.1] 7= 338] 54 370 18{+ 25881 25
BENZO(A)ANTHRACENE + 9.9 27 170 7l= 33.8| 54| 3.7/ 18 . 25881 25
BENZO(A)PYRENE * 99127 17.1] 7|+  338| 54 37)18ll+ 25881 25
BENZO(B)FLUORANTHENE + 9927 171 7+ 338) 54 37{18ll+ 25881 25
BENZO(G.I1L.1)PERYLENE + 99127 17.1] 7{=+ 33.8] 54 37| 18)j+ 258 81 25
BENZO(K)FLUORANTHENE * 9927 17.1) 7l= 3381 54 37118}l 258) 81 25
BENZOIC ACID * 53.21 27 171 70+ 333] 54 34|18+ 39981 25
BENZYL ALCOHOL * 53.2{ 27 171 7fix 333] 54 34|18+ 399] 81 25
BIS(2—- CHLOROETHOXY)METHANE |+ 99127 171 7= 33854 3718+  258] 81 25
BIS(2- CHLOROETHYL)ETHER * 99|27 17.1] 7ji= 3381 54 3.7 18]+ 258 81 25
BIS(2~ CHLOROISOPROPYL)ETHER + 9927 171! 7i=+ 338| 54 37| 18{lx 258 81 25
BIS(2~ETHYLHEXYL)PHTHALATE + 99127 171 7fi= 338/ 54 5916 258} 81 23
|BUTYLBENZYLPHTHALATE > 99|27 17.1] 7i= 33.8] 54 37| 18|+ 258|81] 25
CHRYSENE * 99127 171} 7{lx  338{s4{ . 37018+  258]81 25
DI-N-BUTYLPHTHALATE * 9927 17.1] 7+ 338] 54 a1) 16+ 25881 23
DI-N-OCTYLPHTHALATE + 9.9 27 71| 7y 33854 37] 18]+ :.258] 81 25
DIBENZO(A.H)ANTHRACENE + 9927 17.1] 7= 338! 54 37| 18lx  258] 81 25
DIBENZOFURAN * 9.9] 27 171 7%: 33.8| 54 3.7) 18+ " 258 81 25
DIETHYLPHTHALATE * 99(27 17.1] 7= 338 54 37{ 18{l+. 258 81 25
DIMETHYLPHTHALATE =+ 991 27 17.1] Ti= 338/ 54 3.7) 18+  258|81 25
FLUORANTHENE * 9.9 27 171] 7=+ 33.8] 54 37/ 18+ 258)81 25
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Table 3—-4 \Accuracy & Precision Summary
from Validation of the 12K Data Points! (cont’d)

\ Page 4
Aqueous - Non—Aqueous Total
SEMI—-VOLATILES (cont’d) % Acc.|n |% Prec./n| % Acc.n |% Prec./n] % Accln |% Prec.In
FLUORENE , + 99] 27 171] 7f[= 3387 54 37]18){= - 258]81] : 7425
HEXACHLOROBENZENE + 99|27 17.1] 7|+ 33.8| 54 18+ 25881 - 74) 25
HEXACHLOROBUTADIENE _ + 99] 27 17.1] 7= 338|354} 48]+~ 258 81 G gl s
HEXACHLOROCYCLOPENTADIENE |= 99127 17.1] 74+ 338 54 37[18)x 25881 74| 25
HEXACHLOROETHANE . 99| 27 17.14 7% 338|54) 037118 258]81 74125
INDENO(123-CD)PYRENE + 99|27 171} 7|+ 33.8] 54 3.7 18|+ 25.8| 81 14]25
ISOPHORONE SRR 99|27 17.1] 7+ . 33854 73.7] 18+ .- 258] 81] . . 1.4 25
N-NITROSO-DI-N-PROPYLAMINE |=* 99|27 17.1] 70+ 33.81 54 3.7} 18]l = 258 81 7.4/ 25
N—NITROSODIPHENYLAMINE + 99127 174} 7{l=  338] 54 37018}l - 258(81] . 74|25
NAPHTHALENE * 991 27 171 7% 338 54 3.7| 18l % 25.81 81 74| 25
NITROBENZENE = 99127 171} 7z 33854 37} 18 258 81| 7425
APENTACHLOROPHENOL * 5321 27 171] 71+ 3331 54 34|18l % 39.9| 81 731 25
PHENANTHRENE + 99127 17.1] 7|+ 33.8| 54 37| 18jj+ ~ 25881 74|25
|PHENOL + 532127 17.1 7%: 333 54 34|18+ . 39981 73125
{PYRENE + 99]27] © 1701 7i= 33.8] 54 3.7] 18]i= 25.8] 81 7.4| 25




Table 3—4 Accuracy & Precision Summary _
~ from Validation of the 12K Data Points! (cont’d)

Page §
Aqucous Non—-Aqueous Total

VOLATILES % Acc. n l% Prec.' nll % Accln !% Prec.I nji % Acc.l n }% Prec.} n
1,1,1-TRICHLOROETHANE = 02127 25117« 18159 - 40{27j= = 1386} - .34|44
1.12,2-TETRACHLOROETHANE * 02|27 25|17 18|59 40 27|| = 131} 86 3.4} 44
1.12-TRICHLOROETHANE +. 02|27 2:5] 17)j= 18] 59 400271+ . “13]86]..0-...3.4] 44
1.1-DICHLOROETHANE * 0227 250 17|+ 18 59 40 27)|= 13 86 34144
1,1-DICHLOROETHENE P 02] 27 250 17)f= 18{59] ~“:.40{270|=  13]|86] ..34] 44
12-DICHLOROETHANE 1= 0227 250 17)|+ 1859  40]27|= 1386 34|44
12-DICHLOROETHENE (TOTAL) = 02|27 250 17)|= 18|59 .40] 27|+ 1386 34| 44
1.2-DICHLOROPROFANE = 02|27, 25| 17|+ 18159  40{27|= = 13|86 34144
2-BUTANONE + 0227 25{17)i= 18 59| | 40]27jfx ¢ 13y 86| T 3.4 44
2-HEXANONE = 02127 25|17 = 18] 59 40| 27||= 1.3} 86 34 44
4-METHYL-2-PENTANONE + 02{27 25] 17}l= 18]59] ~  40]27{= . 13|86] .© 3.4}44

= ACETONE + 021427 25017« 1859 40| 27| = 1.3 86 34| 44

: BENZENE * 02127 251171+ 1.8; 59 40] 27+ 13| 86 34 44
BROMODICHLOROMETHANE * 02: 27 251175 18 59 40|27\ = 1386 "341 44
BROMOFORM =+ 0.2; 27 25717+ 1.8} 59 4.0] 275+ 131 86 341 44
{BROMOMETHANE * 0.2 .29 25119 % 18,59 40 27|+ 13 86 34 44
CARBON DISULFIDE + 02l 27 25017 18] 59 40|27 13|86 3.4 44
CARBON TETRACHLORIDE 5 021}27 25117 = 1.8 59 40| 275 % 13} 86 . 34, 4
CHLOROBENZENE = 0227 25017 = 181 59 40 27 1.3} 86 - 34; 4

& CHLOROETHANE = 0.21 27 25| 175 18] 59 401 27| = 1386 3.4| 44

2 CHLOROFORM + 02127 2.5, 173+ 18} 59 401 27|z 13186 34,44
CHLOROMETHANE * 02127 2.8 17 1.8} 5% 40| 27 = 13] 86 341 44

. |CI1S-13-DICHLOROPROPENE * 02|27 25175 18] 59 . 40] 27+ 1.3].86 341 44

- -, | DIBROMOCHLOROMETHANE = 0.2y 27 25117 18: 59 40| 27, % 1.3; 86 34; 44
ETHYL BENZENE - 0227 254 17 = 18159 401 271+ 1.3 86 34 44
METHYLENE CHLORIDE * 0227 25174+ 18159 40|27+ 1386 34 44

y: STYRENE & 02} 27 257 1= 181 59 4.0 27|+ 1.3 86 3444

: TETRACHLOROETHENE = 02: 27 2.5 1= 18 59 4.0| 27|+ 1.3 86 3.4: 44

TOLUENE =* 0.2, 27 251170 = 18] 594 .. 40| 27 = 131 86 34| 44
TRANS-13-DICHLOROPROPENE = 0227 251171+ 1.8| 59 4.0 27| = 131 86 341 44

i TRICHLOROETHENE = 02] 27 251 W= 1.8} 59 4.0 27iz 1.3} 86 34; 44

4 VINYL ACETATE = 02127 25117+ 18] 59 40| 27| 1.3] 86 34: 44
VINYL CHLORIDE * 0.2] 27 25117 18} 59 40| 27| = 1.3 86 34 44;
XYLENES. TOTAL = . = 02127 251170+ 18] 59 40 27+ 1.3 86 34 44}
**** ~ Value noi available due 10 missing analytical QC (ie. analyscal duplicates, contrd sample) . ’

] None ~ No samples of this matrix in the dawa group.

- NA ~ Analvsis not applicable to this mawgix
n ~ Daia Population.

o % Acc. ~ Based on percent recovery (subtracted from 100% ) of the target compound or surtogate compounds in the control sample. mawrix spike or target sample (surrogates).

i : % Prec. - Based on % difference of the target compound aoncen.vadon or surrogale recoveries from analytcal duplicates or MS/MSD pair.

t_; " 1 All accuracy and predision values relatng w CLP parameters are within the acceptance range as defined by EPA CLP protocd's, except for those discussed in Section 3 of thid report.
Atlachment A contains the WSSRAP Data Quality Requirments (DQRs) for comparisan 1o the accuracy and predision values in this table.
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precision for one sample in dataset 42. These two occurrences (datasets) may reflect
sample non-homogeneity that is typically seen in non-aqueous samples.

The 54.8% precision for chromium in non-aqueous samples (with a data population of
15) was influenced by the 124 % precision for three samples and a matrix spike/matrix
spike duplicate (MS/MSD) pair in dataset 277 and the 71.4% precision for one sample
in dataset 273. The 39.3% precision for iron in non-aqueous samples (with a data
population of 17) was influenced by the 72.7% precision for four samples and one field
duplicate in dataset 278 and the 114.6% precision for one sample in dataset 1,016. In
each of these cases, sample non-homogeneity is suspected.

- The +£35.3% accuracy for lithium in non-aqueous samples (with a data population of 12)

was influenced by the 23.8% recovery of the control sample for five samples in dataset
269. This probably reflects poor sample preparation and the lithium datapoints for those
five samples in the dataset have been rejected by data validation.

The +52.6% accuracy for silver in aqueous samples (with a-data population of 25) was
influenced by the 52% control sample recovery for three samples in dataset 259, by the
6.0% control sample recovery for one sample in dataset 307, and by the 4.0% control
sample recovery for 10 samples in dataset 297. The poor recoveries of these control
samples probably reflect poor sample preparation (i.e., loss of silver as AgCl during
digestion) or reflects inductively coupled plasma (ICP) spectral interferences. All 14 data
points have been rejected by data validation.

" The +58.9% accuracy for Lead-210 in aqueous samples (with a data population of four)

was influenced by the 158.9% control spike recovery for four samples in dataset 119.
Control charts were not available for this analysis and the quality of the resulting
recovery is uncertain. Due to this uncertainty and the fact that the 158.9% recovery may
reflect poor sample preparation, the four datapoints have been rejected by data
validation. '

The +32.7% accuracy for Radium-226 in non-aqueous samples (with a data population
of 12) was influenced by the 57% control sample recovery for two samples in dataset 91;
by the 48.2% control sample recovery for two samples in dataset 87; by the 56.4%
control sample recovery for one sample in dataset 89; by the 59.3% control sample
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recovery for one sample in dataset 90; and by the 77.9% control sample recovery for one
sample in dataset 86. All five sets of analyses were done by radon-emanation, which
according to the control charts provided by the laboratory, has lower recoveries
compared to gas proportional counting. All associated datapoints have been properly
flagged by data validation.

7. The +£27.5% accuracy for Radium-228 in aqueous samples (with a data population of
five) was influenced by the 125.6% control sample recovery for one sample in dataset
914 and the 128 % control sample recovery for four samples in dataset 99. All associated
datapoints have been properly flagged by data validation.

8. The 28.9% precision for Radium-228 in aqueous‘ samples (with a data population of five)
g was influenced by the 144.5% precision for one sample in dataset 914. This datapoint
b has been properly ﬂagged by data validation.

9. The 88.3% precision for Thorium-228 in non-aqueous samples (with a data population
of six) was influenced by the 88.3% precision for two samples in dataset 919. This may
.. : reflect sample non-homogeneity; both datapoints have been properly flagged.

10.  The 28.8% precision for Thorium-230 in aqueous samples (with a data population of 19)

was influenced by the 285% precision for one sample in dataset 941 and by the 52.4%

- precision for five samples in dataset 928. Sample preparation is suspect; all six
‘datapoints have been properly flagged by data validation. '

11.  The +40.8% accuracy for Thorium-230 in non-aqueous samples (with a data population

of nine) was influenced by the 179.6% control sample recovery for one sample in dataset

100, and by the 78.1% control sample recovery for two samples in dataset 919. These

" recoveries probably reflect the efficiency of the sample preparation for the analysis. Due

" to the large deviation in recovery of the control sample in datasei. 100, the target

Thorium-230 datapoint in that dataset had been rejected by data validation. All three
associated datapoints in the discussion have been properly flagged by data validation.

12.  The 55.3% precision for Thorium-232 in aqueous samples (with a data population of 16)
was influenced by the 177.0% precision for five samples in dataset 928. Sample
preparation is suspect; all five datapoints have been properly flagged. '
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13. The +104% accuracy for pesticides and polychlorinated biphenyls (PCBs) in aqueous
samples is influenced by the 204 % DBC surrogate recovery in the single target sample
in the aqueous population. Due to the lack of available aqueous pesticide and PCB
samples, or to-the lack of available complete laboratory documentation, a larger data
population was not possible. For the single sample in question (from dataset 196), the
DBC surrogate recovery exceeds the CLP advisory upper limit of 175 %; the data for this
sample have been properly flagged by data validation.

For the volatile and semi-volatile parameters, the accuracy and precision values are
within the ranges typically seen for the type of analysis. For example, the accuracies listed for
the acid parameters (£53.2% for aqueous and #33.3% for non-aqueous) and for the
base/neutral parameters (+£9.9% for aqueous and +33.8% for non-aqueous) are within the
acceptance ranges established from CLP (which averages +86% for acid compounds and +63%

for base neutral compounds).

During the validation of the 12K data points, numerous problems surfaced; however,
most of these problems were resolved. The most widespread problem related to missing

laboratory documentation. A major effort was undertaken by the PMC to gather all WSSRAP

documentat_ibn from the contract laboratories, and most of this documentation was collected.
However, several pieces were not located, which has resulted in some of the data points (3.2%)
being declared non-validatable (X). Listed below are several other problems that were analysis-

specific:

1. Numerous manual integrations were observed with the volatile and semi-volatile data.
Manual integrations occurred when the instrument operator over-rode the instrument’s
software integration technique which could have allowed calibration bias to enter into the
analysis. However, "pictures” of these manual integrations were obtained from the

- laboratory, which allowed the validation team to determine which integrations were
acceptable and which were not. Corrections to the data were made for the improper
integrations and evaluations of the data were based on the corrected analyses.

2 Only one nitroaromatic initial calibration curve was used for compound quantitation by
metaTRACE for a period of at least 13 months. This single calibration curve was
applied to all but two of the metaTRACE nitroaromatic data sets. Instrument stability -
over that span of time is extremely unusual. According to USATHAMA protocol, a new -
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initial calibration is required at instrument start-up, after any instrument or column
maintenance, or when the daily calibration check fails to meet the laboratory established

* limits. For several of the affected data sets, the daily calibration checks did not meet the

acceptance criteria, and instrument maintenance by a service representative was noted
during that 13 month period. . Since a new calibration curve was not established, the

. sensitivity or ability of the instrument to detect nitroaromatic compounds at the reported
~ detection limits was uncertain to the validation team. As such, the reliability of the -

nitroaromatic data (and particularly the "non-detects") in 31 of 33 metaTRACE data sets
were in question.

To resolve this uncenajn'fy, additional nitroaromatic samples were collected in a check
sample program that is discussed further in Section 4 of this report, and the resulting data
were validated and compared to the metaTRACE data. Except for two data points, there
was complete agreement among the data. The non-detects reported by metaTRACE
remained as non-detects from the check sample program, thus adding confidence and

- support to the viability and sensitivity of the single metaTRACE initial calibration curve -

used over the 13 month period. The nitroaromatic data in the affected metaTRACE data
sets have been validated by reference (V) to the check sample data. The qualifier

summary on Table 3-3 reflects these reference approvals.

Of the two conflicting data points, both were associated with sample §2-051280, 100890-

- 2.0,4.0. MetaTRACE reported 1.21 pg/g for 1,3,5-TNT while the check sample was

a non-detect. Since the 1.21 pg/g value is on the low end of the calibration curve, this
value has been determined to be too unreliable and has been rejected by the validation ~
team. - For 2,4,6-TNT, metaTRACE reported 647 ug/g while the check sample yielded
a non-detect. The metaTRACE instrument chromatogram was reviewed again' by the
validation team, and again confirmed the presence of 2,4,6-TNT. This discrepancy may
suggest sample non-homogeneity. However, due to the poor comparison to the check
sample data and the qualitative uncertainty of the chromatographic peak being
2,4,6-TNT , the metaTRACE data point has been rejected by the validation team.

Instrument calibration and sensitivity for the metaTRACE pesticide/PCB analyses were
uncertain. To resolve this uncertainty; additional samples for PCB analysis were
collected in the check sample program and the resulting data validated and compared with
the metaTRACE PCB data. For all sample matrices except soils, the comparisons
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matched. As such, the data from the associated metaTRACE data sets have been

validated by reference to the check sample data. Table 3-3 reflects these reference
_ approvals. However for soils, the data comparisons were poor in approximately 50%
‘ ; of the soil samples analyzed for PCBs in the check sample program. Significant
quantities (ranging from 50 pg/kg to 38,000 ug/kg) of Aroclors 1260 and/or 1254 were
observed in the check samples where non-detects were reported by metaTRACE in
corresponding samples. The significant quantities of PCBs and the 50% poor match does
not lend support to the uncertainty associated with the metaTRACE calibrations. The
poor comparison could possibly reflect sample non-homogeneity, but this fact is
uncertain. As such, the metaTRACE pesticide/PCB data associated with the soils in the
12K data points have been rejected by the validation team. "

4. A large percentage of the laboratory documentation needed for validating the isotopic
thorium analyses by metaTRACE was not located during the documentation search
performed by both metaTRACE and the PMC. In particular, most of the Thorium-229
tracer counts were missing, which directly impacts validating the efficiency of the
isotopic thorium analyses. Though these data points are not validatable, their rejection

- 1s not certain since the percent acceptance of the validatable data population for isotopic
- thorium is high (82 %).

5. For many of the metals analyses, some of the CLP required QC samples (i.e. serial
di]utibns, end-of-run interference check samples, post;digestio'n spikes) were not included
in the analytical runs. Though important, their absence has not hindered evaluation of
the data. These data were evaluated, but flagged as not following CLP protocol.

6. .  For anions, all metaTRACE analyses were done by ion chromatography which requires

_ an unpreserved sample. The holding time for nitrate on an unpreserved sample is 48

b hours (as opposed to 28 days for a preserved sample). For this reason, the holding time

_ was generally exceeded for all nitrate analyses. In addition, the routine end-of-run

t calibration verification check was not always included. Those data have been flagged
accordingly.
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Detailed print-outs of the 12K data point validation findings are available in appendixes
A through D under separate cover. These findings have been arranged by WSSRAP ID and by
analytical category. For each data point, the following information has been provided. ‘

WSSRAP sample ID.
Sample percent solids (if applicable).
Validation dataset number and sequence number.
Laboratory code and analysis request number (if available).
Laboratory sample ID number.
Parameter.
Analytical category.
Analytical concentration (+Rad. error) in WSSRAP GURU database.
Analytical concentration (+Rad. error) from validation review. '
Analytical detection limit in WSSRAP GURU database.
Analytical detection limit from validation review. -
Validation qualifier and flags.
. Validation comments (if any).
Analytical accuracy and precision.

A -V = S

=

23 - o
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4 CHECK SAMPLING PROGRAM DESCRIPTION

This section contains a discussion of the results of quality assurance (QA) samples
collected and analyzed by secondary laboratories as well as the rationale, procedures, and results
of the check sampling program. ‘ :

4.1  Quality Assurance Sample Results

Quality assurance (QA) samples were collected throughout all site characterization and
routine environmental monitoring activities at the Weldon Spring Site Remedial Action Project

(WSSRAP). Two types-of QA samples were used to support data validation activities; duplicate

samples, which were analyzed by the same laboratory as the original sample, and replicate
samples which were analyzed by a different laboratory.

Duplicate and replicate samples were collected at the same time and in the same manner
as regular samples. Generally, both duplicate and replicate samples were collected at the
frequency of one sample per 20 regular samples. Replicate samples were not collected for
raffinate sludges due to constraints on the analysis of radioactive materials. The results of QA
samples were generally presented in the data reports. Numerous reports generically summarize
the QA sample results by stating the general agreement between QA samples and regular
samples and present the QA sample results in an appendix or table. The number of samples
collected and analyzed to evaluate interlaboratory variability is summarized in Table 4-1. QA
sample results were statistically evaluated in the Phase II Chemical Soil Investigation. The
results are discussed in detail in the following paragraphs.

Duplicate and replicate samples were collected during the Phase II Chemical Soil

-Investigation. A detailed analysis was performed for those compounds with sufficient detected

concentrations. Duplicate samples from this investigation yielded an average relative percent
difference of 23.6% for metals analyses and 21.1% for inorganic anions. This general
agreement indicates that the primary iaboratory performed analyses in a consistent manner. The
average relative percent difference for replicate samples was 25%. This general agreement
between laboratories indicates that the analyses were performed consistent with the required
analytical methods. Also, a combined total of 65 volatile organic, semi-volatile organic and
pesticide and polychlorinated biphenyl (PCB) analyses performed by the secondary laboratory
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WATER SAMPLES

SOIL SAMPLES
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Summary of Samples Collected to Assess Interlaboratory Variability

Analytical Category

Volatile Organics
Semivolatile Organics
Pest/PCBs

Metals
Nitroaromatics
Anions

Radiological

Misc.

Analytical Category
Volatile Organics
Semivolatile Organics
Pest/PCBs

Metals
Nitroaromatics
Anions

Radiological

Misc.
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Number of Semples

(o]
(o]
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1
24
24
38
4

Number of Samples

22
32
1
€8
31
70
12
74
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agreed completely (except for laboratory contaminants) with the results from the primary
laboratory. '

4.2  Check Sample Procedures

The \purpose of the check sampling program was to collect and analyze samples from
media and locations for which the existing data were not of documentable quality to support the
Remedial Investigation/Feasibility Study (RI/FS) process (see Section 3.3). This effort focused
on documenting the absence of specific contaminants as well as confirming the presence and
concentrations of contaminants ‘previously detected. A sampling plan was prepared and
submitted to the U.S. Environmental Protection Agency (EPA). Samples were collected from
the raffinate pit sludges, on-site soils, groundwater, and surface water. The analytical
parameters included volatile organic compounds; semivolatile organic compounds, PCBs,
nitroaromatic compounds and radiological species.

Check samples were collected according to site-specific procedures. Samples were

, 'preserved as appropriate prior to shipment to the analytical laboratory.- Chain of custody was

maintained for all samples according to the site-specific chain of custody procedure. The rational
for sampling locations and analytical parameters is discussed by media in the respective sections.

‘Samples collected under this check sampling program were analyzed according to
standard EPA Contract Laboratory Program (CLP) methods for volatile organic, semivolatile
organic, and PCB compounds. Samples requiring nitroaromatic compound analyses were
analyzed using EPA SW846 Method 8330. Radiological analyses were performed using methods
consistent with the EPA 900 series procedures.

4.3  Check Sample Results

Results from the check sampling program are discussed by medium in the following

- sections. The data from this program have been used to validate previous analytical results and

to confirm the absence of groups of compounds. The data collected as a result of this program
have been entered into the WSSRAP database. '
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4.3.1 Groundwater

~ Data quality problems with the groundwater portion of the database included the inability
to completely validate volatile and semivolatile organic compound results and the infrequent
calibration of laboratory instruments used to perform nitroaromatic analyses. The check
sampling program for groundwater consisted of resampling to provide data confirming the
previous volatile and semivolatile organic results and comparing historical nitroaromatic results
(performed by metaTRACE) with current environmental monitoring data performed by the U.S.
Army Environmental Hygiene Agency (AEHA). :

Three groundwater monitoring wells were sampled to confirm the absence of volatile and
semivolatile organic compounds. These wells, MW-2013, MW-3008 and MW-4020, are located
in the nitroaromatic and raffinate pit plumes and in an area not impacted by either area of
contaminated groundwater. The location of these wells is shown in Figure 4-1.

Samples were collected using dedicated bladder pumps from three monitoring wells on
site and analyzed for volatile and semivolatile organic compounds. The results of the check
samples from these wells confirm that the groundwater is not contaminated with these

compounds.

In addition to the check sampling program, nitroaromatic compound results from routine
environmental monitoring performed in 1990 were compared to the historical metaTRACE
results. This comparison indicates that the historical nitroaromatic concentrations observed in
groundwater are consistent with the concentrations observed during recent environmental
monitoring. A direct, statistical comparison is not practical due to the dynamic nature of the
groundwater system. However, in 1989, 44 of 89 wells contained detectable concentrations of
nitroaromatic compounds with seven wells exhibitin g nitroaromatic concentrations above 10 ug/I.
During the first half of 1990, 31 of 89 wells contained detectable concentrations of nitroaromatic
compounds with 12 wells exhibiting concentrations above 10 pug/l. These minor differences
between 1989 and 1990 are due to the fact that the 1990 numbers are based on a single sampling
event, while the 1989 numbers are based on at least two sampling events. Wells with low
concentrations of nitroaromatic compounds have historically varied between detecting and not
detecting concentrations near the detection limit. The increase in the number of wells with
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higher concentration is consistent with recent trend analyses and may be partially attributed to
slight concentration fluctuations. This is supported by variation in nitroaromatic concentrations
between 1987 and 1989. Overall, 1990 AEHA nitroaromatic results are consistent with 1987,
1988, and 1989 metaTRACE results. :

4.3.2 Surface Water

The rational for the surface water check sampling program was similar to the
groundwater check sample program. Routine monitoring confirmed the levels of contaminants
present. The check samplzing program was designed to confirm previous characterization efforts
which documented the absence of contamination. The check sampling program consisted of
sampling a spring north and a spring south of the site for both volatile and semivolatile organic
compounds. The springs sampled are shown in Figure 4-2. These springs were selected
because they are impacted by the WSSRAP and would indicate whether a significant problem
existed. No volatile or semivolatile organic compounds were detected, confirming previous
characterization data.

4.3.3 Sludge

The sludge check sampling. program consisted of collecting a total of 17 samples from
the four raffinate pits. The locations of these samples aré presented in Figure 4-3. Analytical
parameters for raffinate sludge included volatile and semivolatile organic compounds, PCBs, and
nitroaromatic compounds. These analytical parameters were selected because the initial
characterization indicated that these compounds were not present in the raffinate sludge. Sludge
samples were also ana]yzed for silver and zirconium to provide data to compare with the initial
results. '

Sludge samples were collected using a ponar dredge from all four raffinate pits. The
check samples collected confirmed the previous data which indicated that the raffinate sludges
do not contain nitroaromatic, volatile organic, semivolatile organic, or PCB compounds. The
check samples did detect small amounts of acetone and methylene chloride. These compounds
are common laboratory solvents and their detection indicates laboratory contamination and does

- not represent actual values.
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Check sample results from Raffinate Pit 3 indicate that silver results in the original data
set may be biased low since all check sample results for silver were above the maximum
observed concentration. Zirconium results were within the expected range.

4.3.4 Soil

~ The check sampling program for soils focused on confirming the absence of significant
volatile organic, semivolatile organic, and PCB compound contamination. Samples were also
collected and analyzed for nitroaromatic compounds to confirm the presence of contamination,

-and to confirm that the concentrations observed accurately reflect site conditions. Samples were -

collected from the locations shown on Figure 4-4. The coordinates, depths, and analytical
parameters are presented in Table 4-2.

All soil sampling locations were surveyed prior to sample collection. Soil samples were
collected using a bucket auger. Soil from the desired location and interval was placed in a clean
stainless steel pan and homogenized (except for sample aliquot used for volatiles) prior to filling

. the samples containers. Sampling equipment was decontaminated between samples.

Thirteen soil samples from 10 locations were collected and analyzed for volatile organic
compounds. The locations sampled during this effort were selected because past known practices
indicated the highest probability of volatiles contamination. No detected concentrations of
volatile organic compounds were detected during the resampling effort, confirming the absence
of these compounds. No tentatively identified compounds other than those related to the analysis
(Aldol condensation products) or those present in laboratory blanks were detected.

Thirteen soil samples were collected from 10 locations and analyzed for semivolatile
organic compounds. The only compounds detected during the check sample program were
common phthalate esters and low concentrations of polyaromatic hydrocarbons (PAH).
Phthalates were detected during previous investigations and generally reflect laboratory
contamination. The PAHs were detected in the fire training pit as originally observed during
the Phase II Chemical Soil Investigation. PAHs were also observed at concentrations below the
contract required quantitation limits (CRQL) at site coordinates 50040 East and 100700 North

~ in the 2 ft to 2.5 ft depth interval. No tentatively identified compounds other than those related

to the analysis (Aldol condensation products) or those present in laboratory blanks were detected.
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Soil Sampling Location Coordinants, Depths and Analytical Parameters

TABLE 4-2
EAST NORTH DEPTH PARAMETERS
52400 100700 0-1 NITROAROMATICS
52300 100700 0-1 -
51300 100850 0-1 "
51320 100850 0-1 "
51225 88825 0-2,2-4 "
§1760 100243 0-2,2-4 "
52220 100750 0-2,2-4 "
£0850 100100 0-2,2-4 b
49468 100712 0-2,2-4 "
£2400 101400 0-2,2-4 i
50100 100650 0-6",2-25 VOA,SV,PCB
50040 100700 0-6",2-25 VOA,SV,PCB
50440 100450 0-6" VOA,SV,PCB
50340 100420 0-6",2-25 VOA,SV,PCB
50610 98370 0-6" VOA,PCB
49370 100740 0-2,2-4 NITROAROMATICS
52280 1008380 0-2,2-4 NITROAROMATICS
51815 100360 0-2,2-4 NITROAROMATICS
50850 100185 0-2,2-4 NITROAROMATICS
51565 100850 0-2,2-4 NITROAROMATICS
51225 98825 0-2,2-4 NITROAROMATICS
50140 101225 0-2,2-4 NITROAROMATICS -
52300 101400 0-2,2-4 NITROAROMATICS
52900 100400 0-2,2-4 NITROAROMATICS
51400 100700 0-2,2-4 NITROAROMATICS
49860 99340 0-6" VOA,SV
50550 101070 0-6" SV
50500 100140 0-67,2-2.5 VOA,SV,PCB*
438775 99875 0-6",2-25 VOA,sV,PCB*
48830 98470 . 0-6" VOA,SV
50480 100640 0-6,2-25 PCB
FIRE TRAINING PIT VOA,SV,PCB
50780 © 88300 0-67,2-25 PCB
49950 88740 0-6",2-25 PCB
50680 99990 0-6",2-25 PCB
43700 100360 0-6",2-25 PC8
50310 100450 0-6" PCB

* - ONLY PCB/PESTICIDE ANALYSES TO BE PERFORMED ON DEEPER SAMPLE

m:\users2\joanne\nelson\dataval

56



-,

e

i

£

Lol
Peos o

021192

Twenty-three soil samples were collected from 14 locations and analyzed for PCBs. The

- results from these samples indicate that low concentrations of Aroclor-1254 and Aroclor-1260

are present near transformer pads. Check samples also confirmed that PCBs are not widely
distributed in site soils. The check sample results detected higher concentrations of PCBs than

“the original samples. These variances were noted at site coordinants 49700 East and 100360

North. Check samples detected a total of 74 pg/g of Aroclors while the original sample did not
detect PCBs. This heterogeneity may be attributed to the nature of the source.- PCB
contamination adjacent to transformer pads likeiy originated as small spills during routine
transformer servicing. '

'Thirty-two soil samples were collected from 18 locations and analyzed for nitroaromatics.
The results generally agree with historical data which determined that nitroaromatic compounds

‘are present only in low concentration in isolated areas. The check sampling program only

yielded two locations with detected concentrations of nitroaromatic compounds. A sample
collected from O ft to 2 ft at site coordinates 51565 east and 100850 north contained 0.049 ug/g

of nitrotoluene. A sample from this Jocation originally detected 1.73 ug/g of 2,6-DNT in the ‘

4 ft to 6 ft depth interval. The original investigations did not include analysis for nitrotoluene.

A check sample collected from the 2 ft to 4 ft depth interval at site coordinants 50850 East and

100850 North detected 0.14 ug/g of trinitrotoluene (TNT). Original samples from this location
did not detect contamination.

All other check samples did not detect nitroaromatic compounds, including those
collected from site coordinants 51280 east and 100890 north. Samples .from this location

originally detected 647 ug/g of TNT and 1.21 ug/g of 1,3,5-Trinitrobenzene. The absence of .

contamination in the check samples indicates that the contamination is very' isolated and not
uniformly distributed over a large area.

4.3.5 Summary

Analytical results confirmed the absence of significant volatile organic, semivolatile
organic and PCB compound contamination in raffinate sludges and soils. Minor PCB soil
contamination was confirmed near transformer pads. Isolated areas of low concentrations of
nitroaromatic compounds were detected in soils.at former ordnance production areas. Silver
results for raffinate sludges may have been biased low in the original analyses. The absence of
volatile organic or semivolatile organic compounds in both groundwater and surface water was
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confirmed. These results are summarized in Table 4-3. The historical concentrations and
distributions of nitroaromatic compounds in groundwater were also confirmed.

In summary, the check sampling program satisfied the objectives of the sampling plan.
The data collected during this program has been validated and supports the validation of the

historical data.
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TABLE 4-3 Summary of Check Sample Results versus Original Sample Results

& Percentage
Analytical Category . Identical
PCBs - Soil 76%
o o - Sludge 82%
Volatile Organics - Soil 92%
Compounds - Sludge 91%
- Water 100%
T Semivolatile - Soil : 97%
= Organic Compounds - Sludge : 99%
s - Water 100%
" Nitroaromatic - Soil ) 97%
B Compounds - Sludge 100%
§ - Percentage identical is based on number of exactly identical results {on a parameter to parameter check)~in both the check
P sample and the original sample. Samples with detected concentrations of laboratory contaminants, with estimated
L concentrations, or with concentrations below the contract required detection limits (CRDL) were used in calculating these

percentages.

P
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5 "CONCLUSION AND RECOMMENDATIONS

Based on the review of the comparability of the duplicate samples, the validation of the
12K data points, and the check sample program the Project Management Contractor (PMC) has
concluded that the database is adequate for use as the basis for the Chemical Plant and Raffinate
Pit Remedial Investigation and Feasibility Study (RI/FS). The database provides an accurate
basis for determining which contaminants are present at Weldon Spring Site Remedial Action
Project (WSSRAP) and which are not present, and also provides an Aaccurate basis for defining
the range and distribution of the contamination. The data are adequate to determine remedial
action costs to a +50% and -30% accuracy as required for an RI/FS.

However, the quality of the data must be continually reassessed as the project progresses
through the RI/FS phase and on to design, where a more detailed definition of the range and
distribution of the contaminants is necessary. Specxﬁcally, the followmg tasks are
recommended. '

1. Additional soil samples should be collected and analyzed for pesticides and polychlorinated
biphenyls (PCBs). As discussed in Section 4.0 the check sample program did not always
show good agreement between the samples analyzed by metaTRACE and the samples
collected for the check sample program. The lack of agreement is probably due to the fact
that the exact location of the previous samples could not be duplicated (the previous
sample locations were disturbed) by the check sample program. Since the PCB spills were
small confined spills, any variation in the location of the samples would result in somewhat
differing measured concentrations. The check sample program did confirm that PCBs are
only present in low - concentrations in very localized areas near former transformer
locations and additional sampling will assist in more accurately defining the extent of the

' contamination.

2. A limited number of additional water samples should be collected and analyzed for isotopicl
thorium. Although there is no reason to indicate that the previous samples were
improperly analyzed, a large percentage of the laboratory records could not be found and
it is considered prudent to further confirm the previous analyses.

3.  The accuracy and precision of the data has been evaluated against the action levels
developed through the FS process. As shown in Table 3-4 the accuracy and/or precision
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- of certain contaminants does not meet WSSRAP data quality requirements (DQRs). These
contaminants are primarily soil and sludge samples which are very difficult to analyze and
improving the accuracy and/or precision may not be possible. Generally, these chemicals
are not important to the site because they occur in very low concentrations. However,
following the development of action levels, the PMC will evaluate whether the accuracy
and precision of chemicals with concentrations near the action levels are adequate.

4.  While the database is sound and has an overall estimated percent completeness of 89.2%
, : (refer to Table 3-3), users of the data must be aware that if they choose to use a single
” data point or a small group of data points for a key calculation, that data point or group
of points should be validated. This is necessary because WSSRAP has validated a
significant percentage of the database and applied the results of this validation to define
the quality of the entire database as recommended by the U.S. Environmental Protection
Agency (EPA) RI/FS guidance documents. Other than this, there should be no further
restrictions placed on the use of the data. '

A

et T
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DATA QUALITY REQUIREMENTS FOR THE WSSRAP

R

PRECISQN AND ACCURACY GUIDELINES FOR ROUTINE

MONITORING AND CHARACTERIZATION

. ¢ JANALYTICAL " \NALYTICAL ANALYTICAL | “5.SOIL ¢ LSOIL::"['MDLa  WATER. - . WAT o
CATEGORY _ {PARAMETER ..’ LEVEL METHOD " 'PRECISION ACCURACY/- (ug/l) _PRECISION ‘ACCURACY|: COMMENTS
Radiation Gross Alpha I 264* NA NA NA NA NA ES&H SOP
Scrcening Gross Beta/Gamma | 263* NA NA NA NA NA ES&H SOP
Ficld pH I 45.1* NA NA NA 20 NA ES&H SOP
Mcasurcments | Temperature. I 451°* NA NA NA 20 NA ES&H SOP
Conductivity I 4512 NA NA NA 20 NA ES&H SOP
‘| Specific Ions. I 4.9:5* NA NA NA 20 NA ES&H SOP
Organic Vapors I 311 NA NA NA 20 NA ES&H SOP
Settleable Solids I 45.7* - NA NA 0.1 NA NA ES&H SOP
Th-230,Th—232 11 UNC 2 pCi/g 50 50 NA NA NA
Onsite U-238,U~235 I 901.1 1 pCilg S0 30 NA NA NA
Radiological Ra-226,Ra-228 I 901.1 1 pCi/g 50 20 NA NA NA
Measurcments | Th-230, Th—232 11 UNC 2 pCi/g 50 20 NA NA NA
Gross Alpha Il 243* NA NA NA NA NA NA ES&H SOP
Oflsite Nat. Uranium 1 EPA 908.0 1 pCi/g 50 30 1 pCiNl 20 20
Radiological Ra-226,Ra-228 n EPA 903.1 1 pCilg 50 30 1 pCi 20 20
Mcasurements | Th~230,Th-232 18 EERF 00/07 1 pCilg 50 30 1 pCifl 20 20
Gross Alpha 111 EPA 900.0 3 pCi/g 50 30 3 pCit 40 40
Gross Beta I EPA 900.0 3 pCi/g 50 30 8 pCi/l 40 40
Nitroaromatic |2,46-TNT H Chromatographic 1.2 d d 0.03¢ e e
Compounds 24-DNT 11 Chromatographic 0.75 d d 0.03c e e
2,6—DNT 1§ Chromatographic 1.41 d d 001c e e
13,5-TNB 1} Chromatographic 057 d d 0.03¢c e e
1,3-DNB 11 Chromatographic 09 d d 0.09¢ e e
Nitrobenzene 1l Chromatographic 1.44 d_ d 003¢ e e
Organics Volatiles (CLP) 14% CLP CRQL as required by CLP CRQL as required by CLP
Semi—Volatiles (CLP) v CLP CRQL as required by CLP CRQL as required by CLP
Pesticides’PCBs (CLP) v CLP CRQL as required by CLP . CRQL as required by CLP
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DATA QUALITY REQUIREMENTS FOR THE WSSRAP
PRECISON AND ACCURACY GUIDELINES FOR ROUTINE
MONITORING AND CHARACTERIZATION (cont’d)
. “ANALYTICAL ANALYTICAL 4 SOIL . SOIL ~ "|"MDLa = WATER - WATER
£ . LEVEL METHOD )" PRECISION ACCURACY| ‘(ug/l) PRECISION ACCURACY!"
Misc. TSS I EPA 160.2 NA NA 2 20 : 20
TDS 111 EPA 160.2 NA NA 20 20
TOC I EPA 415.1 0.1 20 20
Lithium I EPA 200.7 5 50 50 50 20 20
Molybdenum I EPA 200.7 4 50 50 4 20 20
Zirconium 111 EPA 200.7 20 50 50 20 20 20
Trivalent Chromium I EPA 200.7 50 50 10 20 20
Hexavalent Chromium 1 Colorimetric 50 50 b 20 20
TOX I EPA 450.0 5 S0 - 50 20 20
Nitrate m 300.0/353.2b 0.5 50 . S0 0.25/0.1 b* 20 20 mg/l
Sulfate 111 -300.0/375.4b 5 50 50 1.0/1.0 b* 20 20 mg/l
Chloride I 300.0/325.1b 1.5 50 50 0.25/0.2 b* 20 20 mg/l
Fluoride 1 300.0/340.2 b - 1.25 50 50 1025/0.6 b* 20 20 mg/l
‘Nitrite - I 300.0 0.5 50 50 20 20 mg/l
% Moisture 11 ASTM NA 50 NA NA NA NA
pH (soil) I EPA 160.2 NA ~ 50 NA NA NA NA
Asbestos— PCM/TEM I 314°* NA NA NA NA NA NA ES&H SOP
Mctals Aluminum v CLP CRDL as required by CLP CRDL as required by CLP .
Antimony v CcLp CRDL as required by CLLP CRDL as required by CLP
Arsenic v CcLp CRDL " as required by CLP CRDL as required by CLP
Barium v CLP CRDL as required by CLP CRDL as required by CLP
Beryllium v CLP CRDL as required by CLP CRDL as required by CLP
Cadmium v CLP CRDL as required by CLP CRDL as required by CLP
Calcium v CLP CRDL as required by CLP CRDL as required by CLP
Chromium V- CLP CRDL as required by CLP CRDL as required by CLP
Cobalt v CLP CRDL as required by CLP CRDL as required by CLP
Copper v CLP CRDL as required by CLP CRDL as required by CLP
Iron v CLP - CRDL as required by CLP CRDL as required by CLP
Lead v CLP CRDL as required by CLP CRDL as required by CLP
Magnesium v CLP CRDL as required by CLP CRDL as required by CLP
Manganese v CLP CRDL as required by CLP CRDL as required by CLP
Mercury v CLP CRDL as required by CLP CRDL as required by CLP
Nickel v CLP CRDL as required by CLP CRDL as required by CLP

WA gy
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DATA QUALITY REQUIREMENTS FOR THE WSSRAP
PRECISON AND ACCURACY GUIDELINES FOR ROUTINE
MONITORING AND CHARACTERIZATION (cont’d)

® — See Comment Section.

TBD ~ ToBe Determined.

NA - Not Applicable.

Accuracy = Percent Bias = Percent Recovery — 100

a — Detection limits and methods from contract with metaTRACE, inc. — new limits and/or
methods to be established with new laboratories.

b — JTC methods and detection limits.

¢ ~ Army Environmetal Hygiene Agency (AEHA) detection limits

d — Tobe negotiated with the labormox;y.

¢ — Tobe provided by AEHA.

NOTE: Generic DQRs apply to media and/or anaiytical methods nat listed in this table.

SpecificDQRs may be developed as a part of future sampling and analysis plans.

-+ JANALYTICAL. .~ ANALYTICAL ANALYTICAL| MDLa . . SOIL." .  SOIL | MDLa VATEF WATER [ 1

CATEGORY__. [PARAMETER __ LEVEL METHOD: | (ug/g) PRECISION ACCURACY! (ug/l) ~PRECISION ACCURACY| C
Meclals Potassium v CLP CRDL as required by CLP CRDL as required by CLP
(cont’d) Seclenium v CLP CRDL as required by CLP CRDL as required by CLP
Silver v CLP CRDL as required by CLP CRDL as required by CLP
1Sodium 0% CLP CRDL as required by CLP CRDL as required by CLP
Thallium v CLP CRDL as required by CLP CRDL as required by CLP
Vanadium v CLP CRDL as required by CLP CRDL as required by CLP
Zinc v CLP CRDL as required by CLP CRDL as required by CLP

Other Parametcers not listed 1LHLIV TBD l TBD 50 50 TBD 20 20 ]Sce Note

TeeTrang
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| 1.0 PURPOSE

WSSRAP PROJECT PROCEDURES

~ [ ES&H 4.9.13 ENVIRONMENTAL MONITORING DATA VERIFICATFON ' ﬁ # @ g 8

SE

The purpose of this procedure is to establish the system and provide the
objective evidence necessary for timely review and verification of laboratory analytical results for the
Weldon Spring Site Remedial Action Project (WSSRAP).

20 SCOPE

This procedure applies to all environmenta

3.0 REFERENCES

3.1 EPA, SW-846, Test Methods for Evaluaring Solid Waste Physical/Chemical Methods.

3.2 EPA, A Compendium of Superfund Field Operan’ons Methods, Volume 2, Section 16.

~

4.0 DEFINITIONS

4.1  Verification: y review of analytical laboratory data and
associated documentation performed to ensure that the samples are preserved, shipped,
mamtamed and analyzed in accordance with established 6 d

\ trnen(Man er / h Number/Revision_ES&H 49.1a11
MK-FERGUSON :
A MoTESON KimTSEN coupuy Quality Assurance Effective Date__04/10/91
mﬁﬁ/ /»/7 / -
Document Type ‘ irecfor Page 1 of 14
ES&H : //o’ /9 %

Avsial
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ACRONYMS | |

1 5.0 RESPONSIBILITIES

P

The Environmental Protection Manager §! responsible for implementing this procedure.

¢« 60 PROCEDURE

l 6.1 All laboratory data are to be received by the Procurement Department and delivered to the
{ Verification Group.

working days of the date dlstnB‘uté”d

Department within § }

Number/Revision ‘ |
@0 MK-FERGUSON - ES&H 4.9.1a/1 Page _2 of 14 | WSSRAP

A MORRISON KNUDSEN COMPANY




P

8.9  Deficiencies and/or dlscrepanmes noted during the venﬁcanon process shall be documented on

Data validation shall be conducted according to SOP ENG- 9. Data: rewewed during the
verification process can be petitioned for validation review. Requests for data validation shall be
completed by the ES&H Department.or other WSSRAP participants using the Data Validation
Request Form 4.9.1.5 (Exhibit 4). All validation requests shall be submitted to the validation

group for processing.

RECORDS

be transmitted to the |
Y for the duration of the project or as directed by DOE. Copies of |

ned in the ES&H Department files

y

8.0 EXHIBITS
~ Exhibit 1.- Data Verification-Data Review Sheet, Form 4.9.1.1 [
Exhibit 2 - Data Verification Checklist, Form 4.9.1.2 ' ‘ '
Exhlblt 3 - Verification Discrepancy Documentation, Form 4.9.1.4 !
4 - Data Validation Request Form 4.9.1.5 ‘
@ Number/Revision -
CIMK-F |
Amonmsgqargolgggmp\w ES&H 4.9.1a/1 Page 3 of = R




| v EXHIBIT 1
i - DATA VERIFICATION DATA REVIEW SHEET

I WELDON SPRING REMEDIAL ACTION PROJECT (WSSRAP)
g DATA VERIFICATION DATA REVIEW SHEET
L FORM 4.9.1.1

= Laboratory:

! . Request Number(s): _
| I .Date Received:

Reviewer(s):

g . Review'D‘ate:

A ' Datais: Acceptable:__ Unacceptable:

a Comments: '

| Signature: __

Date Returned:

‘| REVIEWER: THIS SHEET SHOULD BE RETURNED TO

i THE VERIFICATION DEPARTMENT WITHIN TWO

)  WORKING DAYS OF DATE RECEIVED.

& '

P

L

l | Number/Revision

C({YMK-F | |

%.l. Amonmsgqasolgls%coommv ES&H 4.9.1a/1 Page _4 of = SRR




EXHIBIT 2 - |
DATA VERIFICATION CHECKLIST | '
WELDON SPRING SITE REMEDIAL ACTION PROJECT (WSSRAP)
P | - VERIFICATION CHECKLIST
. FORM 4.9.1.2

Request Number:

Date Sampled:

| Date Shipped:‘

L Date laboratory received samples:

l Date WSSRAP received analytical results:

! Turnaround time requested:_ S(28 days) _ P(14 days) __U(5 days) __E(48 hrs.)
I | Were turnaround times met?__yes __no If not, specify/explain: |
I _ ~ Laboratory name: .

L5 Sample ID numbers:

4' Parameters requested: _ _

{ | _ Samples preserved and labelled at WSSRAP according to applicable procedure:
- Dyes [no ‘
‘ Chain of custody completed according to established procedure: [yes [ho

j Extraction holding times met? Dyes [ho '
l | Comments: .

] Analytical holding times met? Oyes [ho
r Comments:
E - Data reviewed by:___

| ' Verification Checklist completed by:
7 - .
’ Signature: : ' . Date:

l ;
| , . Number/Revision
MK-FERGUSON WSSRAP
E L A MORRISON KNUDSEN COMPANY ES&H 491&/1 Page = of 14




L | EXHIBIT 3

A | VERIFICATION DISCREPANCY DOCUMENTATION

] " FORM 4.9.1.4 |
Date: ‘

! | WSSRAP Sample ID:

* I ' Laboratory Performing Analysis:

Laboratory ID:

| " Describe Discrepancy:

[  Corrective Action Taken:

|-

f I‘

Reviewed By:
Signature: ' Date:

Number/Revision

MK-FERGUSON ES&H 4.9.13/1 Page _6 o0 14 WSSRAP
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EXHIBIT 4

DATA VALIDATION REQUEST FORM

FORM 4.9.1.5

Requestor:

WBS Code:

Department:

" Date:

USE ONE FORM PER LABORATORY

B A MORRISON KNUDSEN COMPANY

f%  -Lab Name:
L Request No:

i SAMPLES RECOMMENDED FOR VALIDATION

1 WSSRAP LAB SAMPLE PARAMETER FOR

1 IDENTIFICATION 1.D. R DATE REVIEW

2 USE

&

i

J FOR REVIEW USE:
, | DATE REC'D: ‘

, SUBMITTED TO VALIDATION:

|3 DATE OF REQUEST TO LAB:

kl DATE COMPLETED:

Ee

£

.

J

j

i

| . Number/Revision

MK-FERGUSON ES&H 4.9.1a/1 Page _7 oF 14 WSSRAP
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REPORTING STAND

—— -

EXHIBIT

5

ARDS FOR PARAMETERS AND UNITS

WSSRAP Envirommental Database
Standards for Reporting
Category, Parameter, Units

Units of Measure Units of Measure

Parameter (Water) (Soils)
*% CATEGORY IONS
BROMIDE MG/L UG/G
CELORIDE MG/L UG/G
FLUORIDE MG/L UG/G"
NITRATE MG/L UG/G
NITRITE MG/L UG/G
SULFATE MG/L - UG/G
SULFIDE MG/L UG/G
*% CATEGORY METALS
ALUMINUM UG/L UG/G
ANTIMCNY UG/L UG/G
ARSENIC UG/L UG/G
BARIUM UG/L UG/G
BERYLLIUM UG/L UG/G
CADMIUM UG/L UG/G
CALCIUM UG/L UG/G
CHROMIUM UG/L UG/G
COBALT UG/L UG/G
COPPER UG/L UG/G
IRCN UG/L UG/G
LEAD UG/L UG/G
LITHIUM UG/L UG/G
MAGNESIUM UG/L UG/G
MANGANESE UG/L UG/G
MERCURY UG/L UG/G
MOLYBDENUM UG/L UG/G
NICKEL UG/L UG/G
POTASSIUM UG/L UG/G
SELENIUM UG/L UG/G
SILVER UG/L UG/G
SODIUM UG/L UG/G
THALLIUM UG/L UG/G
TITANIUM UG/L UG/6G
VANADIUM UG/L UG/G
ZINC UG/L UG/G
~ ZIRCONIUM UG/L- UG/G
" %% CATEGORY MISC.
2,4,5-TP (SILVEX) UG/L UG/G
2,4-D UG/L UG/G
ASBESTOS F/MM2
ASH ' PRCNT
BIOCHEEMICAL OXYGEN DEMAND MG/L UG/G
BTU CA1ORIES
CONDUCTIVITY MMHOS/C
CYANIDE UG/L UG/G
MK E Number/Revision
-FERGU ' -
A MORRISON KNUDSE%gmANY ES&H 4.9.1a/1 Page _8 of 14 WSSRAP




EXHIBIT 5 (Continued)

Page No. 2
12/21/90 »
WSSRAP Environmental Database
Standards for Reporting
g? Category, Parameter, Units
v Units of Measure Units of Measure
&l Parameter . (Water) (Soils)
ook
ETHYLENE GLYCOL " UG/L UG/G
: FECAL COLIFORM MG/L UG/G
,g? FLASHPOINT' DEG C
g FLOW RATE GPM
HARDNESS MG/L UG/G
! HEPTACHLORODIBENZO-P-DIOXIN NG/L NG/G
T HEPTACHLORODIBENZOFURAN . NG/L NG/G
g HEXACHLORODIBENZO-P-DIOXIN NG/L NG/G
i HEXACHLORODIBENZOFURAN NG/L NG/G
HEXANE _ MG/L UG/XG
gt NUISANCE DUST - . MG
g OCTACHLORODIBENZO-P~DIOXIN NG/L NG/G
%y OCTACHLORODIEENZOFURAN NG/L NG/G
OIL & GREASE : : MG/L UG/G
o PENTACHLORODIBENZO-P-DIOXIN NG/L NG/G
& PENTACHLORODIBENZOFURAN NG/L NG/G
L PERCEKNT MOISTURE : PRCNT
PERCENT SOLID PRCNT
PH UNITS UNITS
PHOSPHOROUS MG/L UG/G
REACTIVITY v MG/L UG/G
S SPECIFIC GRAVITY N/A N/A
g : . TEMPERATURE (IN-SITU) DEG C
2 TETRACHLORODIBENZO-P-DIOXIN NG/L _ NG/G
3 ' TETRACHLORODIBENZOFURAN NG/L NG/G
Nl : TOLUENE UG/L UG/KG
' - TOTAL DISSOLVED SOLIDS ‘ MG/L UG/G
7 TOTAL ORGANIC CARBON MG/L ' UG/G
g TOTAL RECOVERABLE HYDROCARBONS  MG/L UG/G
b TOTAL SOLIDS MG/L" UG/G
TOX MG/L UG/G
TOXAPHENE A UG/L . UG/XG
TRICHLOROERTYLENE - UG/L . UG/XG
TOTAL SUSPENDED SOLIDS MG/L . UG/G
TURBIDITY MG/L UG/G
WATER LEVEL IN WELL (TOC) FEET
%; &% CATEGORY NITROAROMATICS
1,3,5-TRINITROBENZENE UG/L UG/KG
1,3-DINITROBENZENE UG/L UG/XG
2,4,6-TNT : : UG/L UG/KG
2,4,6-TRINITROBENZENE UG/L UG/XG
2,4-DNT UG/L UG/KG
2,6-DNT ; UG/L UG/XG
NITROBENZENE UG/L _ UG/XG
NITROTOLUENE UG/L UG/KG
, ' Number/Revision
MK-FERGUSON WSSRAP
A MORRISON KNUDSEN COMPANY ES&H 4.9.1a/1 Page _9 of 14




EXHIBIT 5 (Continued)

52
A

%» Page No. 3

5. 12/21/90

3 WSSRAP Environmental Database

J Standards for Reporting

i Category, Parameter, Units

é Units of Measure Units of Measure
-I Parameter ' (Water) (Soils)

===

ee® CATEGORY PESTICIDE /PCB’S

4,47-DDD UG/L . UG/KG
4,4’~DDE UG/L ‘ UG/KG
" 4,4/-DDT UG/L UG/KG
ALDRIN UG/L UG/XG
ALPHA-BHC UG/L UG/KG
ALPHA-CHLORDANE UG/L UG/XG
AROCLOR-1016 UG/L UG/KG
AROCLOR-1221 UG/L UG/KG
AROCLOR-1232 UG/L UG/XG
AROCLOR-1242 UG/L UG/KG
ARCCLOR-1248 UG/L UG /KG
AROCLOR-1254 UG/L UG/KG
ARQCLOR-1260 _ UG/L ‘ UG/XG
BETA-BHC : , UG/L UG/KG
DELTA-BHC UG/L UG/KG
DIELDRIN UG/L : UG/KG
ENDOSULFAN I UG/L UG/KG
ENDOSULFAN II UG /L UG/XG
ENDOSULFAN SULFATE UG/L UG/KG
ENDRIN : UG/L UG/XG
-ENDRIN KETONE : UG/L UG/KG
GAMMA-BHC (LINDANE) UG/L - UG/XG
GAMMA-CHLORDANE UG/L UG/KG
HEPTACHLOR - UG/L UG/KG
HEPTACHLOR EPOXIDE UG/L UG/KG
METHXYCHLOR | UG/L UG/KG
- TOXAPHENE UG/L UG/XG
' CHLORDANE UG/L UG/XG
TOTAL PCB’S UG/L UG/KG
ee® CATEGORY RADIOCHEMICAL
GROSS ALPHAR PCI/L PCI/G
b GROSS BETA PCI/L PCI1/G
’ LEAD 210 : PCI/L PCI/G
POLONIUM-210 PCI/L PCI/G
RADIUM PCI/L PCI/G
RADIUM-226 . - PCI/L PCI/G
RADIUM-228 PCI/L " PCI/G
RADON-222 PCI/L PCI/G
"THORIUM-228 PCI/L ‘ PCI/G
THORIUM-230 PCI/L PCI1/G
THORIUM-232 " PCI/L PCI/G
URANIUM, TOTAL PCI/L PCI/G
URANIUM-234 PCI/L PCI/C
URANIUM-235 | PCI/L : PCI/G
URANIUM-238 PCI/L PCI/G

Number/Revision
MK-FERGUSON ES&H 4.9.1a/1 . |Page 10 of 14 | WSSRAP

A MORBISON KNUDSEN COMPANY




EXHIBIT 5 (Continued)

ﬁ. Page No. 4
H 12/21/90
5 WSSRAP Environmental Database
l Standards for Reporting
£ Category, Parameter, Units
i _
B
£ ' Units of Measure Units of Measure
’ Parameter (Water) _ (Soils)
J. ** CATEGORY SEMI-VOLATILES
3 1,2,4-TRICHLOROBENZENE UG/L UG/KG
g0 ' 1,2~-DICHLOROBENZENE UG/L UG/KG
1,3~-DICHLOROBENZENE UG/L - UG /XG
f_ 1,4-DICELOROBENZENE : UG/L UG/KG
£ 2,4,5-TRICELOROPHENOL |, afelhiE UG/KG
£ . 2,4,6-TRICHLOROPHENOL UG/L UG/XG
| 2,4-DICHLOROPHENOL UG/L UG /KG
l 2,4-DIMETHYLPHENOL UG/L UG/XG
£ ) 2,4-DINITROPHENOL UG/L v UG/KG
3 2,4-DINITROTOLUENE - UG/L UG/XG
y 2, 6-DINITROTOLUENE UG/L UG/KG
I : 2-CHLORONAPHTHALENE UG/L UG/XG
£ 2-CHLOROPHENOL UG/L UG/XG
g 2-METHYLNAPHTHALENE UG/L UG/XG
&, 2-METHYLPHENROL, UG/L UG /XG
,l 2-NITROANILINE UG/L UG/KG
. 2-NITROPHENOL UG/L UG/XG
3,37-DICHLOROBENZIDINE UG/L UG/KG
%-Qf 3-METHYLPHENOL UG/L UG /KG
e . 3-NITROANILINE UG/L UG/XG
, 4,6-DINITRO-2-METHYLPHENOL UG/L UG/KG
i 4-BROMCFHENYL PHENYL ETHER UG/L UG/KG
gs 4-CHLORO-3-METHYL PHENOL UG/L UG/XG
1 4-CHLOROANILINE UG/L UG/KG
l 4-CHLOROPHENYL PHENYL ETHER UG/L UG/XG
£ 4-METHYLPHENOL : UG/L  UG/KG
: 4-NITROANILINE : UG/L UG/KG
iy 4-NITROPHENOL UG/L ‘UG/KG
l ACENAPHTHENE UG/L UG/KG
g ACENAPHTHYLENE UG/L UG/KG
e ANILINE UG/L UG/XG
i ANTHRACENE : UG/L UG/KG
BENZIDINE - UG/L UG/KG
BENZO (A) ANTHRACENE UG/L UG/XG
BEKZ0(A) PYRENE ’ UG/L UG/XG
BENZO (B) FLUORANTHENE UG/L - UG/KC
BENZ20(G,H, I)PERYLENE UG/L UG/KG
BENZ0 (K) FLUORANTHENE UG/L UG/KG
BENZOIC ACID UG/L UG/KG
BENZYL ALCOHOL UG/L UG/KG
BIS (2-CHLORIOSIPROPYL)ETHER UG/L UG/XG
BIS (2-CHLOROETHOXY)METHANE UG/L . UG/KG
BIS (2-CHLOROETHYL)ETHER UG/L UG/XG
BIS (2-CHLOROISOPROPYL)ETHER UG/L UG/KG
BI1S(2-ETHYLHEXYL) PHTHALATE UG/L UG/KG

NumberlRevision
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EXHIBIT 5 (Continued)
Page No. 5
12/21/90 )
_ _ WSSRAP Environmental Database
Standards for Reporting
Category, Parameter, Units
X Units of Measure Units of Measure
Parameter ) (Water) (Soils)
BUTYLBENZYLPHTHALATE . UG/L UG/XG
CHRYSENE N UG/L - UG /KG
DI-N-BUTYL PHTHALATE UG/L UG /XG
DI-N-OCTYL PHTHALATE UG/L UG/KG
DIBENZO(A,H) ANTHRACENE UG/L UG/XG
DIBENZOFURAN ' DG/L UG/KG
DIETHYLPHTHALATE UG/L UG/KG
DIMETHYLPHTHALATE ' UG/L UG /KG
g FLUORANTHENE ‘ UG/L _ UG/KG
L * FLUORENE ° . UG/L UG/XG
| HEXACHLOROBENZENE . UG/L UG /KG
e HEXACHLOROBUTADIENE UG/L UG/KG
$ HEEXACHLOROCYCLOPENTADIENE UG/L UG/KG
8 EEXACHLOROETHANE . UG/L UG/XG
l INDENO(1,2,3-CD)PYRENE - UG/L. UG /KG
1SOPHORONE UG/L UG/XG
MITHOXYCHLOR , UG/L UG/KG
N-NITROSO-DI-N-DIPROPYLAMINE UG/L ' UG /XG
N-NITROSODIMETHYLAMINE UG/L UG /XG
N-NITRCSODIPHENYLAMINE UG/L UG/KG
NAPHTHEALENE UG/L UG /KG
NITROBENZENE ' UG/L UG/KG
PENTACHLOROPHENOL UG/L UG/KG
PERCENT MOISTURE UG/L UG/XG
PHENANTHRENE uG/L UG/KG
= PHENOL UG/L UG/XG
o PYRENE - UG/L UG/KG
| PYRIDINE UG/L UG/KG
e CATEGORY VOLATILES
o 1,1,1-TRICKLOROETHANE UG/L UG/KG
l 1,1,2,2-TETRACHLOROETHANE UG/L UG/KG
: 1,1,2-TRICHLOROETHANE UG/L UG/XG
1,1-DICHLOROETHANE : UG/L UG/KG
» 1,1-DICHLOROETHENE UG/L UG/KG
l 1,2-DICHLOROETHANE UG/L UG /KG
, 1,2-DICHLOROETHENE (TOTAL) UG/L UG/KG
.1,2-DICHLOROETHYLENE . TG/L UG/KG
1,2-DICHLOROPROPANE UG/L UG/KG
.2-BUTANONE UG/L UG/XG
2-HEXANONE UG/L UG/KG
4-METHYL-2-PENTANONE ' UG/L UG/XG
ACETONE . UG/L UG/KG
: ACROLEIN UG/L UG/KG
' : ACRYLONTRILE UG/L UG/XG
= BENZENE UG/L ~ UG/XKG
BROMODICHLOROMETHANE 0G/L UG/KG
|
_ Number/Revision
{&)MK-FERGUSON - WSSRAP
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EXHIBIT 5 (Continued)

gty

Page No. 6
12/21/90 ' : '
; WSSRAP Environmental Database
l Standards for Reporting
Category, Parameter, Units
- Units of Measure Units of Measure
l' Parameter (Water) (Soils)
' BROMOFORM UG/L UG/XG
I , BROMOMETHANE UG/L UG/KG
‘ CARBON DISULFIDE UG/L UG/XKG
CARBON TETRACHLORIDE. UG/L UG/KG
E CHLOROBENZENE UG/L UG/XG
| CHLOROETHANE UG/L UG/KG
CHLOROFORM UG/L UG/KG
' CHLOROMETHANE UG/L UG/XG
» CIs-1,3-DICKLOROPROPENE UG/L UG/KG
l DIBROMOCHLOROMETHANE UG/L . UG/KG
- ETHYL BENZENE UG/L UG/KG
METHYLENE CHLORIDE UG/L * UG/KG
PERCENT MOISTURE UG/L UG/KG
STYRENE UG/L UG/KG
l TETRACHLOROETHERE UG/L UG/KG
T TOLUENE : UG/L UG/KG
0 TRANS-1,3-DICHLOROPROPENE UG/L UG/KG
P TRICHLOROETHENE UG/L UG/XG
' VINYL ACETATE UG/L UG/KG
. VINYL CHLORIDE UG/L : UG/KG
XYLENES, TOTAL UG/L UG/KG
I Number/Revision :
' MK-FERGUSON WSSRAP
L A MORRISON KNUDSEN COMPANY ES&H 4.9.1a/1 Page _13 of 14




SUMMARY OF UNITS.

- EXHIBIT 6

UNIT CONVERSION METHODS

UNIT CONVERSION

Parts per,niillion (ppm) Parts per billion
£ (ppb)
L ug/g ug/kg
mg/1 ug/1
‘ug/ml .
i mg/kg
l ppm * 1000 = ppb
- ppb = ppm
% 1000
ii' "RADIOCHEMICAL DATA
UG/L * 0.68 = PCI/L
i MG/L * 680 = PCI/L
| " UG/ML * 680 = PCI/L
£ UCI/ML * 10° = PCI/L
i UG/G * 0.68 = PCI/G
l UCI/G * 10%® = PCI/G
s NG/1000 = UG/G
I
N
{I..
!
| Number/Revision
(Y MK-FER ' .
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MK-FERGUSON WSSRAP PROJECT PROCéBUR‘:. '

A MORRISON KRUDSEN COMPANY

RAC-31a ENVIRONMENTAL MONITORING DATA VALIDATION

—

1.0 PURPOSE

2.0 SCOPE

3.0 REFERENCES

3.1 U.S. Department of Energy, Order 5400.1.

3.2 USEPA Organic, Inorganic, and Dioxin CLP Scopes of Work.

3.3 WSSRAP Environmental Data Administration Plan.

3.4 Procedure ES&H 4.9.1a Envzronmenml Monitoring Data Venﬁcanon

4.0 DEFINITIONS

Department Manager #xe ~ &£ Fg Number/Revision RC-31a/1

Quality Assurance Ghoud B Lotk o 10/77(9) _ Effective Date  10/18/91
Deputy Project Director 101/17] il Page 1 of 18




s - laboratory analytical records including, but not limited to:

- Sample custody transfer records (WSSRAP and laboratory records)
Sample preparation/extraction/digestion logs

Sample and QC data summary sheets/benchsheets/]on book entries
Instrument printouts/chromatograms/spectra

Analytical run-sequence logs ~

Control charts
Corrective action/exception reports

(]

Percent moisture determinations

5.0 RESPONSIBILITIES

5.1 The ; : ce Manager shall be responsible for ensuring
implementation of this procedure. '

5.2 The Data Validation Manager shall be responsible for implementing this procedure.

RC-31a/1. Page 2 of 18
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" 6.0 PROCEDURE

RC-31a/1 Page 3 of 18



£

ity

v,
Hhertlne

o
N

i

B

v

RC-31a/1 Page 4 of 18



é:’
L

Kiseisl &

Bk
s ‘.

RC-31a/1 Page 5 of 18



Ermeprn
[hoiadeay
Sl

sy

s
SRRSO

SRR

RS
PO G s

66 Software Controls

........

only.
7.0 RECORDS

7.1 Data validation records, including checklists, spreadsheet printouts, logs, notes, and
laboratory analytical records, shall be maintained on file with the data validation group

RC-31a/1 Page 6 of 18



, while they are active and validation reviews are in progress. Informauon pertaining to
p a specific dataset shall be filed numerically by dataset number. :

B

epnccinmnting

7.2 The data validation filing cabinets shall be kept locked and custody mamtamed by the
Data Validation Manager.

o]

Py

7.3 Originals of the data validation records shall be transmitted to the Quality Assurance
. Department for retention as QA records in accordance with QAPP-9 as soon as
e practical upon completion of the validation review process and after the records are no

“longer active or in use.

8.0 EXHIBITS

i RC-31a/1 Page 7 of 18
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QUALIFIER

4 (or A+) -

3 -

2 o
1 -
A -
Vv -
R -
N .
o} -
P -
X -
FLAGS'

> -
< -
c -
Q -
1 -
B -
H##) -
F -
J -
Y

T o
M -
D -
? -
NOTE

_ EXHIBIT 1
WSSRAP DATA VALIDATION QUALIFIER LIST

WSSRAP DATA VALIDATION QUALIFIER LIST

——

Data meeting all QA/QC requirements.

Good quantitative data not meeting all objective QA/QC requirements but are
generally valld.

Data that are adequate for semi- quantitative comparisons (i.e., the order of
magnitude of the reported value s credible, but the exactness of the value Is
questionable).

Data that are adequate for a qualitative assessment (i.e., the target analyte is a real
artifact, not contamination), but have no quantitative valldity

Acceptable, but has restrictions.

Data that appear to be valid based on data from identical sampling locations or by
comparison to historical records.

Data that are not valid.

Data not petitioned for validation; or validation documentation not yet received
from the laboratory.

Validation Technical Review ON-HOLD.

Validation Technical Review IN-PROGRESS or PENDING.

Data not validatable.

High Bias (i.e., accuracy > DQO limit) -

Low Bias (l.e., accuracy < DQO limit)
Calibration/Quantitation Deficiencies

Quality Control Deficiencles

Qualitative Deficiencies or Instrument Interferences Present
Contamination or High Background Present :
Hoiding Times Exceeded (#days exceeded for prep/analysis)
Matrix-Related Interferences Present ‘
Estimated Value (may be Imked with other flags)

Custody Deficiencies

Typographical/Mathematical Error

Poor Matrix Spike Recoveries (matrix accuracy)

Poor Duplicate RPD (precision)

Other (see applicable validation report)

Other flags may be added as needed.

1 To be used In conjunction with any of the above qualifiers, except for qualifier 4 or A+, which by definition shall stand

_alone.

RC-31a/1 Page 8§ of 18
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| EXHUIBIT 2
DATA VALIDATION TRACKING RECORD

DATA VALIDATION REQUEST & TRACKING LOG
_ _ PAGE___ OF
YEAR_____QUARTER____

LAB: ’
REQ.#: 5% RANDOM 5% BIASED

RC-31a/1 PAGE 9 OF 18
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EXHIBIT 3
_ ' DATA VALIDATION ON-HOLD LISTING FORM
i DATA VALIDATION FORM GEN 5 ' DATASET:

i3
b ON-HOLD LISTING LAB:
Y : REQ. #:
§ - DATE:
‘ SIGNATURE:_
VALIDATION ON-HOLD
ANALYSIS:
i.

1. ) 11.

2. : ' 12,

3. _ ] 1a

N ' :
5 4. 14.

S. 15.

6. 16.

& & 7. 17.

8. 18.

2 by

19.

©

IRV TN

CORRECTIVE ACTIO!
Date:
A

[ S

P

RC-31a/1 Page 10 of 18

pmeserges



Ao

L i

sesmprpe

EXHIBIT 4 _
DATA VALIDATION NON-VALIDATABLE LISTING FORM

DATA VALIDATION FORM GEN 6 DATASET:
ON-HOLD LISTING —LAB:_.
‘ REQ. #:

DATE:
SIGNATURE:

NON-VALIDATABLE

Add additional pages, f needed.

RC-31a/1 Page 11 of 18
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" Pageiol7 Dataset#:

~ EXHIBIT 5
EXAMPLE VALIDATION CHECKLIST

WSSRAP DATA VALIDATION REVIEW CHECKLIST _
MERCURY BY COLD VAPOR ATOMIC ABSORPTION (CVAA)
; . Laboratory & Req.#

1. The following WSSRAP samples are Included in this dataset:
WSSRAP Sample ID Lab ID Sample Date Analysls Date

" 10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Analylical Protocol (check one): CLP

SWws46

EPA 200 Series

- Other (list)

Date Reviewer Review Approved for Release by

Date . Date

RC-31a/1 Page 12 of 18
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EXHIBIT § :
EXAMPLE VALIDATION CHECKLIST

Page 2017 ‘ Dataset#

WSSRAP DATA VALIDATION REVIEW CHECKLIST

MERCURY BY COLD VAPOR ATOMIC ABSORPTION (CVAA)

1. PRELIMINARY REVIEW
Check Action

A. Assign Analytical Sequence Numbers to the instrument printout.

B. Prepare Analytical Sequence Run Log If not provided by the laboratory.

C. Prepare a Sample Qualifier Summary for each sample.

ill. DOCUMENT SUBMITTAL
A. CLP Data Forms

1. Organic Cover Page

2. Sample Data Sheets(FORM I)

3. Calibrations (FORM l1A)

4. Blanks (FORM Ili)

5. Matrix Splke (FORM V)

‘6. Duplicate (FORM Vi)

7. LCS (FORM ViI)

8. Holding Times (FORM X)

9. IDLs (FORM XIll) ' REQUIRED

10. Prep Log (FORM Xill)

11. Analysis Log (FORM XIV)

B. Raw Data

Applicable” check "NA

Y NA X :
1. Targef Samples co REQUIRED
2. Calibration Standards REQUIRED
3. élanks ' REQUIRED
4. Matrix Spike . REQUIRED
‘5. Duplicates REQUIRED
6. LCS REQUIRED

RC-31a/1 Page 13 of 18



. ' EXHIBIT §
}T o EXAMPLE VALIDATION CHECKLIST
5 ‘
\ - Page 3017 Dataset#:
» g : WSSRAP DATA VALIDATION REVIEW CHECKLIST —
s MERCURY BY COLD VAPOR ATOMIC ABSORPTION (CVAA)
i -C. True Values

£ Y NA 3X :
i 1. Initial Calibration Verification REQUIRED
- 2. Continuing Calibration Verification REQUIRED
, 3. Laboratory Control Sample ’ REQUIRED
*' ' 'ffNOTE “The WSSRAP. Custody Shest may be retrieved from Data Veriticatio
Y NA

g’ 1. Sample Digestion Log ' REQUIRED
i 2. % Solids Data
g 3. WSSRAP Custody Sheet
i 4. Laboratory Custody Sheet

) 5. Case Narrative
§
:
{a

‘ COMMENTS:
1y -

[
i
i

Srmisisions

- ' RC-31a/1 Page 14 of 18
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EXHIBIT §
EXAMPLE VALIDATION CHECKLIST

Page 4 of 7

WSSRAP DATA VALIDATION REVIEW CHECKLIST
MERCURY BY COLD VAPOR ATOMIC ABSORPTION (CVAA)

IV. TECHNICAL REVIEW

A. Calculation Confirmation

Datase#:

—

Check Action

1. Holding Time Calculations (DV Form HG 1)

6. Matrix Spuke Caiculations (DV Form HG 6)

4. Preparation Blank Calculations (DV Form HG 5)

* 5. Calibration Blank Calculations (DV Form HG 5)

7. Sample Dupllcate Calculations (DV Form HG 7)

2. WSSRAP Sample Data Calculations (DV Form HG 2}

3. Calibration Verifications Calculations (DV Form HG 3)

8. Laboratory Control Sample Calculations (DV Form HG 8)

B. Sample integrity

Sample Custody:

o Documented with signatures by WSSRAP samplers
and lab custodian.

© -Y" fiag the affected sample data.

Sample Preservation

o Documented on custody sheet
Nitric acid 1o pH < 2 for aqueous samples;
"4°C +2°C for non-aqueous samples

o -Handled on a case-by-case basis.

Holding Times
o analysis completed with 26 days or less from sample

date for aqueous and non-aqueous samples.

o -"H" flag all affected data.

o -t negative and exceeded by > 10 days REJECT sil
affected data.

o-if posmve and exceeded by > 10 days, “J" fiag ali
aMected data,

Data Consistency
o No improper manipulations, font changes, time gaps,
auto-zeroing, etc. are present with data.

o -Handled on a case-by-case basis.

RC-31a/1 Page 15 of 18
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EXHIBIT 5

g EXAMPLE VALIDATION CHECKLIST
] ?a Page Sof 7 Dataset#._

/ - WSSRAP DATA VAL!DATION REVIEW CHECKLIST

; MERCURY BY COLD VAPOR ATOMIC ABSORPTION (CVAA)

et Wavelengths

%_ 5 Mercury measurements are typically made at 253.7 nm. Note If the wavelength used Is other than 253.7 nm.
- D. Instrument Calibration

- Initial Calibration: ‘ ©-REJECT ALL ASSOCIATED DATA & “C" FLAG.

: o performed with each ana!yncal run o -H consists of 3 stds and blk, "Q" flag all associated
d o consists of 4 stds and 1 bik data '
. o -it 2 stds or less, REJECT ALL ASSOCIATED DATA &
*C" FLAG.

o -"C"fiag all associated data.
o correlation coefficient »0.995

i Correlation Coefiicient: | Y Intercept: Slope:

Verification Checks: ]
" o performed 1 per 10 samples or per 2 hours o -“Q" flag all samples not within 6 samples of a-CCV.

i © % recovery between 80-120% o -if within 65-79%, "C" flag associated data.
: o -if within 121-135%, "C" flag positive data.
o ’ o -if < 65%, REJECT DATA & "C* flag.
- o -t > 135%, REJECT POSITIVE DATA & “C" flag.

Calibration Blanks: ’ o -"Q" flag all samples not within 6 samples of a CCB.
o performed 1 per 10 samples or per 2 hours o -Evaluate closely; reject & "B" {lag if necessary
o absolute value < CRDL

E. Preparation Blank

Crpaciitey

o performed at least 1 prep blank per matrix ' o -lf sample data > IDL, REJECT & "B" FLAG.
g o performed 1 prep blk/20 samples or batch o -"Q" flag all positive data.
s o sample once. <. 10X prep blank conc. o -REJECT AFFECTED DATA & "B" FLAG.

PR ety

il more than 1 prep blank, use the blank with highest concentrations.

RC-31a/1 Page 16 of 18




: . ‘ : EXHIBIT 5
g v _ EXAMPLE VALIDATION CHECKLIST
= Page 6 of 7 _ Dataset#

L WSSRAP DATA VALIDATION REVIEW CHECKLIST
i MERCURY BY COLD VAPOR ATOMIC ABSORPTION (CVAA)

o F. Laboratory Contro! Sample
:

o performed at least 1 LCS per matrix : o0 -REJECT ASSOCIATED SAMPLE DATA & “Q" FLAG.
NOTE: An aqueous LCS is not required for ’
Mercury, per CLP.

o performed 1 LCS per 20 samples or batch

. o "Q" fiag all assoclated data.
g x Aqueous LCS:
) o % recovery between 80-120%. o-it > 120% & sample data negative, no action
n ' o -If > 120% & sample data posltive, ">" fiag.
’ o -if between 50-79%, "<" flag assoclated data.
: o -if < 50%, REJECT ASSOCIATED DATA & "<" FLAG.
Non-Aqueous LCS o -it > upper limit & sample data negative, no action.
o % recovery within established control limits : o -it > upper limit & sample data positive, *>" flag.

PRI

o -if < lower limit, "<" flag all associated data.

o G. Sample Duplicates

o performed 1 dup pair/20 samples or batch (excluding o -"Q" flag associated data. Note that precision
tield blanks) ] measurements are not available,

Aquéous Samples

IF both Sample conc. 25X CRDL

o RPD < 20% o -"D" flag associated data.
ELSE either Sample conc. <5X CRDL

o Ditf < CRDL ’ o -"D" flag associated data;

o Non-Aqueous Samples

it both Sample conc. > 5X CRDL o-"D" flag associated data.

L o RPD <35%
ok ELSE either Sample conc. < 5X CRDL o -“D" tiag associated data.
N o Ditf <« 2X CRDL .

OTE: T the sample duplicate data are rejecied based on the criteria listed above AND these duplicates are the only source
of precision for the analytical lot, the precision value from these duplicates are not useable and the target sample data should
be "D" flagged and noted that PRECISION DATA ARE NOT AVAILABLE. '

RC-31a/1 Page 17 of 18
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EXHIBIT 5
EXAMPLE VALIDATION CHECKLIST

Page 7017 ) . Dataset#

WSSRAP DATA VALIDATION REVIEW CHECKLIST
MERCURY BY COLD VAPOR ATOMIC ABSORPTION (CVAA)

H. Matrix Spike

o performed 1 MS per 20 samples of batch o -*Q" flag assoclated data

© % recovery between 75-125% AND sample conc. < 4X | o-if > 125% and sample data negative, no action.
spike level o -if > 125% and sample data positive, "M" tiag
- associated data, a
o -t < 30% and negative, REJECT ASSOCIATED DATA
AND "M" FLAG.
o -if < 30% and positive, “M" flag assoclated data.

I. WSSRAP Field Sampies

o no observed transcription, mathematic, or other errors o -lf necessary, place data ON-HOLD UNTIL ERROR IS
observed ’ CORRECTED '

o all readings within the HG curve linear range o -"C" flag all data over range.

o all iDLs < CRDL

o -REJECT AND "C" FLAG ALL DATA < applicable IDL.

J. Supplemental Validation Checkiists/Forms

1. DV HG 1 - Holding Time Assessment

2. DV HG 2 - Sample Data Summary

3. DV HG 3 - Calibration Verifications

4. DV HG 5 - Prep and Cal Blanks

5. DV HG 6 - Matrix Spike

6. DV HG 7 - Sample Duplicates

7. DV HG 8 - Lab Control Sample (LCS)

8. DV GEN 1 - Analytical Sequence

9. DV GEN 2 - Metals Qualifiers Summary (1 per sample)

10. DV Review Checklist for EP Tox/TCLP Method of Standard Addition

\

11. Other (list)

. Notes: (attached additional pages if necessary)

RC-312/1 Page 18 of 18



021192

i)

L. Sase

exs

ATTACHMENT D
STANDARD DATA PRESENTATION FORMAT
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Parameter

** CATEGORY IONS

BROMIDE
CHLORIDE
FLUORIDE
NITRATE
NITRITE
SULFATE
SULFIDE

** CATEGORY METALS

ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM

. CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
LITHIUM ,
MAGNESIUM
MANGANESE
MERCURY
MOLYBDENUM
NICKEL
POTASSIUM
- SELENIUM
SILVER
SODIUM

m:\users2\joanne\nelson\dataval

WSSRAP Environmental Database
Standards for Reporting
Category, Parameter, Units

Units of Measure

(Water)

mg/1
mg/1
mg/l
mg/1
mg/1
mg/l
- mg/l

pg/l
pg/l
pgl/l
pgll
pgl/l
pg/l
pg/l
pg/l
pg/l
pg/l
pg/l
pg/l
pg/l
pug/l
ng/l
pg/l
pg/l
pugll
g/l
png/l
g/l
ng/l

021192

Units of Measure

(Soils)

ne'g
1g/g
nelg
pe/g
1elg
ne'g
nelg

pele
re/g
ne/g
pe'g
re'g
ne/g
re/g
pelg
pe/e
[15:44
ngl'g
pe/g
pel/g
nelg
pe/g
nelg
rel'g
ng/g
pelg
ne/g
nel'e
nele
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WSSRAP Environmental Database

Standards for Reporting
Category, Parameter, Units

Parameter 4

THALLIUM

- TITANIUM

VANADIUM
ZINC '
ZIRCONIUM

** CATEGORY MISC.

2,4,5-TP (SILVEX)
2,4D
ASBESTOS .
ASH

BIOCHEMICAL OXYGEN DEMAND

BTU
CONDUCTIVITY
CYANIDE

" ETHYLENE GLYCOL

FECAL COLIFORM
FLASHPOINT

- FLOW RATE

HARDNESS
HEPTACHLORODIBENZO-P-DIOXIN

- HEPTACHLORODIBENZOFURAN

HEXACHLORODIBENZO-P-DIOXIN
HEXACHLORODIBENZOFURAN
HEXANE

NUISANCE DUST
OCTACHLORODIBENZO-P-DIOXIN
OCTACHLORODIBENZOFURAN

OIL & GREASE

PENTACHLORODIBENZO-P-DIOXIN
PENTACHLORODIBENZOFURAN
PERCENT MOISTURE

PERCENT SOLID

PH

PHOSPHORUS

m:\users2\joanne\nelson\dataval

Units of Measure

(Water)

pg/l
g/l
pg/l
ugll
pgll

pgll
g/l

mg/1
CALORIES
MMHOS/C

g/l
pg/l
mg/l ,
DEG C
GPM
mg/l
ng/l
ng/l
ng/l
ng/l
mg/l-

ng/l
ng/l
mg/l
ng/l
ng/l

UNITS
mg/l

021192

Units of Measure

(Soils)

ne/g
nel'g
nele
ne/g
re'e

nelg
nelg
f/mm?2
PRCNT

nglg

- pglg

pgls
nelg

pe/g
ng/g
ng/g
ng/g
ng/g
ne/kg
mg
ng/g
ng/g
pelg
ng/g
ng/g
PRCNT
PRCNT
UNITS

pelg



; f ‘ 021192
WSSRAP Environmental Database
. Standards for Reporting
Category, Parameter, Units
- Parameter Units of Measure Units of Measure
|5 P . | (Water) (Soils)
REACTIVITY : v mg/1 - uglg
5 SPECIFIC GRAVITY : N/A N/A
o TEMPERATURE (IN-SITU) DEG C
- TETRACHLORODIBENZO-P-DIOXIN ng/l ng/g
TETRACHLORODIBENZOFURAN ng/l ng/g
- TOLUENE pg/l uglkg
& TOTAL DISSOLVED SOLIDS mg/1 uglg
TOTAL ORGANIC CARBON mg/l pelg
TOTAL RECOVERABLE HYDROCARBONS  mg/l uglg
TOTAL SOLIDS . mg/l unglg
TOX ’ “mg/l pelg
TOXAPHENE : e/l . pelke
e TRICHLOROETHYLENE pg/l pg/kg
TOTAL SUSPENDED SOLIDS _ mg/1 | pglg
' TURBIDITY » mg/1 uglg
L WATER LEVEL IN WELL (TOC) FEET
» ** CATEGORY NITROAROMATICS
. - 1,3,5-TRINITROBENZENE pg/l pelkg
1,3-DINITROBENZENE ' pg/l ug/kg
£ 2,4,6-TNT. pgl/l _ une/'kg
2,4,6-TRINITROBENZENE ‘ pg/l ug/kg
i 2,4-DNT ug/l uglkg
% : 2,6-DNT pg/l ug/kg
e NITROBENZENE g/l pg/kg
£ - NITROTOLUENE pgl/l : _ pug/kg
§ ** CATEGORY PESTICIDE/PCB’S
% 4,4’-DDD : gl nglke
C 4,4’-DDE : pg/l pg/kg
4,4’-DDT pg/l : ug/kg
L ALDRIN : ug/l ug/kg
ALPHA-BHC , ug/l pg/kg
ALPHA-CHLORDANE pgl/l uglkg

m:\users2\joanne\nelson\dataval 3
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‘ WSSRAP Environmental Database
2 Standards for Reporting
s _ Category, Parameter, Units
g Parameter Units of Measure Units of Measure
13! (Water) (Soils)
£ AROCLOR-1016 pg/l ug/kg
(5 AROCLOR-1221 g/l pglkg
AROCLOR-1232 pg/l ‘ pe/kg
AROCLOR-1242 pg/l pg/kg
AROCLOR-1248 ug/l - pe/kg
AROCLOR-1254 pgl/l uglkg
AROCLOR-1260 - pglt pg/kg
BETA-BHC _ pg/l pglkg.
DELTA-BHC pugl/l pg/kg
- DIELCRIN | : pg/l ug/kg
ENDOSULFAN I pgll ug/kg
ENDOSULFANII : pe/l pg/kg
ENDOSULFAN SULFATE pugll pg/kg
ENDRIN | pg/l , pg/kg
i ENDRIN KETONE pg/l pglkg
“ - GAMMA-BHC (LINDANE) | pgll pg/kg
b GAMMA-CHLORDANE : pg/l pg/kg
T HEPTACHLOR pg/l uglkg
[ HEPTACHLOR EPOXIDE - ugl/l uglkg
METHOXYCHLOR _ pg/l. ug/kg
TOXAPHENE pg/l ug/kg
CHLORDANE pg/l ug/kg
TOTAL PCB’S pgl/l uglkg
b ** CATEGORY RADIOCHEMICAL
GROSS ALPHA - Pci/l Pci/g
GROSS BETA Pci/l - Pci/g
LEAD 210 _ ‘Pei/l : Pcilg
POLONIUM-210 Pci/l Pci/g
g RADIUM Pci/l Pci/g
‘ RADIUM-226 Pci/l Pci/g
§ | RADIUM-228 Pci/l Pcilg
RADON-222 : - Pci/l , Pci/g
THORIUM-228 Pci/l Pci/g
i THORIUM-230 Pci/l Pci/g
m:\users2\joanne\nelson\dataval 4
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WSSRAP Environmental Database
Standards for Reporting
Category, Parameter, Units

Parameter

THORIUM 232
URANIUM, TOTAL
URANIUM-234 ’
URANIUM-235
URANIUM-238

o CATEGORY SEMI-VOLATILES

1,2,4-TRICHLOROBENZENE

- 1,2-DICHLOROBENZENE

1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE

- 2,4,5-TRICHLOROPHENOL

2,4,6-TRICHLOROPHENOL

- 2,4-DICHLOROPHENOL

2,4-DIMETHYLPHENOL
2,4-DINITROPHENOL
2,4-DINITROTOLUENE

~ 2,6-DINITROTOLUENE
'2-CHLORONAPHTHALENE

2-CHLOROPHENOL
2-METHYLNAPHTHALENE
2-METHYLPHENOL
2-NITROANILINE

2-NITROPHENOL
3,3’-DICHLOROBENZIDINE
3-METHYLPHENVOL
3-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
4-BROMOPHENYL PHENYL ETHER
4-CHLORO-3-METHYL PHENOL
4-CHLOROANILINE
4-CHLOROPHENYL PHENYL ETHER
4- METHYLPHENOL
4-NITROANILINE

4-NITROPHENOL

m:\users2\joanne\nelson\dataval

Units of Measure

(Water)

Pci/l
Pci/l
Pci/l
Pci/l
Pci/l

pgl/l
pgll
pg/l
png/l
pg/l
pg/l
pg/l
pug/l
g/l
pg/l
pg/l
ng/l
g/l
pgll
pugl/l
ng/l
pgl/l
pugll
ugll
pug/l
pg/l
nell
pug/l
g/l
ngll
ng/l
pg/l
pugl/l

021192

~ Units of Measufe
(Soils)

Pci/g
Pci/g
Pci/g
Pci/g
Pci/g

ng/kg
pg/kg
pg/kg
- pgl/kg
png/kg
png/kg
ng/kg
pg/keg
ng/kg
ng/kg
pg/kg
pg/keg
ng/kg:
pg/kg
pg/kg
pg/kg
ng/kg
uglke
ne/kg
ng/kg
ng/kg
ng/kg
- nelkg
 pglkg
ne/kg
png/kg
nglkg
ng/kg



e, iR

i ey

Ty

WSSRAP Environmental Database
Standards for Reporting
Category, Parameter, Units

Parameter

ACENAPHTHENE
ACENAPHTHYLENE

ANILINE »

ANTHRACENE

BENZIDINE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,[)PERYLENE
BENZO(K)FLUORANTHENE
BENZOIC ACID

BENZYL ALCOHOL |
BIS(2-CHLORIOSIPROPYL)ETHER
BIS(2-CHLOROETHOXY)METHANE
BIS(2-CHLOROETHYL)ETHER

~ BIS(2-CHLOROISOPROPYL)ETHER

BIS2-ETHYLHEXYL)PHYTHALATE
BUTYLBENZYLPHTHALATE
CHRYSENE

DI-N-BUTYL PHTHALATE

- DI-N-OCTYL PHTHALATE

DIBENZO(A,H)ANTHRACENE
DIBENZOFURAN
DIETHYLPHTHALATE
DIMETHYLPHTHALATE
FLUORANTHENE

FLUORENE
HEXACHLOROBENZENE
HEXACHLOROBUTADIENE
HEXACHLOROCYCLOPENTADIENE
HEXACHLOROETHANE
INDENO(1,2,3-CD)PYRENE

- ISOPHORONE

METHOXYCHLOR
N-NITROSO-DI-N-DIPROPYLAMINE
N-NITROSODIMETHYLAMINE

m:\users2\joanne\nelson\dataval

Units of Measure

(Water)

pg/l
ng/l
pgll
pell
pg/l
g/l
pg/l
pgll
rgll
pg/l
pg/l
pg/l
pg/l
pg/l
pg/l
pg/l
pg/l
ng/l
pel/l
pg/l
pg/l
pg/l
. pgll
pg/l
ugll
pg/l
pg/l
g/l
pg/l
pg/l
png/l
pgll
pe/l
pg/l
pg/l
ng/l

021192

Units of Measure
(Soils)

pg/kg
ng/kg
ng/kg
ng/kg
ng/ke
ng/kg
ng/kg
ng/kg
re/kg
pgl/kg
pg/kg
ng/kg
-pug/kg
pg/ke
ng/ke
pg/kg
pg/kg
pg/kg
ng/kg
ug/kg
pg/kg
ng/kg
pg/kg
ug/kg -
ng/kg
ng/kg
pg/kg
pg/kg
pg/kg
p&IKg
pg/kg
ng/kg
pg/kg
ng/kg
pg/kg
ng/kg
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WSSRAP Environmental Database
Standards for Reporting
Category, Parameter, Units

Parameter

N-NITROSODIPHENYLAMINE
NAPHTHALENE
NITROBENZENE
PENTACHLOROPHENOL

' PERCENT MOISTURE

PHENANTHRENE
PHENOL
PYRENE
PYRIDINE

** CATEGORY VOLATILES

1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2-DICHLOROETHANE
1,2-DICHLOROETHENE (TOTAL)
IM2-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
2-BUTANONE

- 2-HEXANONE

4-METHYL-2-PENTANONE
ACETONE :
CROLEIN

ACRYLONTRILE

- BENZENE

BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE

CARBON DISULFIE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
CHLOROFORM

m:\users2\joanne\nelson\dataval

- Units of Measure

(Water)

pg/l
pg/l
“pgll
pg/l
pg/l
pg/l
pg/l
- pgll
pgl/l

pe/l
pg/l
pe/l
pg/l
pugl/l
png/l
pg/l
pg/l
pgl/l
pg/l
pg/l
pgll
pg/l
pg/l
pg/l
pg/l
“nel/l
pe/l
pugl/l
png/l
pgll
g/l
pug/l
pg/l

021192

Units of Measure
(Soils)

pg/kg
nelkg
ng/kg
pg/kg .
ng/kg
ng/kg
pglke
~ ng/kg
pglkg

uglkg
ng/keg
ng/kg
nglkg
ng/kg
-pglkg:
re'kg
pne/kg
png/kg
ng/kg
ng/kg
ng/kg
ng/kg
ng/kg
pelke
ng/kg
nglkg
ng/kg
pnglkg
pg/kg
ng/kg
pg/kg
pg/kg
pe/kg
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WSSRAP Environmental Database
Standards for Reporting
‘Category, Parameter, Units

Parameter

' CHLOROMETHANE

CIS-1,3-DICHLOROPROPENE
DIBROMOCHLOROMETHANE

- ETHYL BENZENE

METHYLENE CHLORIDE
PERCENT MOISTURE
STYRENE
TETRACHLOROETHANE

- TOLUENE

TRANS-1,3-DICHLOROPROPENE
TRICHLOROETHENE

VINYL ACETATE

VINYL CHLORIDE

XYLENES, TOTAL

m:\users2\joanne\nelson\dataval

Units of Measure

(Water)

g/l
g/l
ug/l
pg/l
pug/l
pg/l
pgll
pgll
pg/l
pg/l
pg/l
pgll
pell
pe/l

021192

Units of Measure
(Soils)

ng/kg
ng/kg
pgl/kg
png/kg
pnglkg
ng/kg
pglkg
pg/ke
pg/kg
ng/kg
pe/kg
pg/kg
ng/kg
pg/kg
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ATTACHMENT E
LISTING OF CHANGE INDICATORS
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: ' : ' ‘ 021192

Lo Database Change Indicators

. Indicator Modification
OK _ No modification - accurate as originally reported

Value in Concentration Field
Parameter spelling

Category spelling/assignment

Value in Radiological Field

Units of measure assignment
Missing or néw add record

’ ND3 * Values below CRDL to "ND" value

ZCmOaY <

T Change in record due to 12K data
g points validation results
%
t
.1; )
i
be
B
-
(R
{
¢
it
_,{' rn:\users2\joanne\nelson\dat‘aval 10

o
%
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ATTACHMENT F
LISTING OF 12000 DATA POINTS VALIDATED
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, ATTACHMENT G
; : z CALIBRATION CRITERIA

t
}
4
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021192

ATTACHMENT G

Calibration Criteria for Volatlles & Sem1 Volatiles by GCMS

(based on UPEPA CLP requirements)
I. - Calibrations for the Control Compounds
A. Control compound present in sample
1. % RSD criteria not met in initial!
a. initial RRF20 closer to 1 than mean RRF
1) daily RRF closer to 1 than mean RRF

-if conc. < 20 ppb?; reject & flag (C)
-if conc. = 20 ppb; accept & flag (CJ)

2) daily RRF farther from 1 than mean RRF; reject & flag
©)

b. initial RRF20 farther from 1 than mean RRF

1) daily RRF closer to 1 than mean RRF
-if conc. < 50 ppb’; reject & flag (C)
~ -if conc. = 50 ppb; accept & flag (CJ)
2) daily RRF farther from 1 than mean RRF; reject & flag

©)
2. ‘% RSD criteria met in the initial
a. . % Diff criteria not met in daily

1) daily RRF closer to 1 than mean RRF
-if conc. < 50 ppb; reject & flag (C)
-if conc. = 50 ppb; accept & flag (CJ)

1" Curve not linear

2 Level of the lowest im'tial calibration standard (use 660 ug/kg for soils)

3 Level of the daily calibration standard (use 1600 ug/kg for soils).

m:\users2\joanne\nelson\dataval ' 13
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021192

" 2)  daily RRF farther from 1 than mean RRF; reject & flag

©

% Diff criteria met in daily; accept

B.  Control compound not present in sample

1. % RSD criteria not met in initial*
a. initial RRF20 closer to 1 than mean RRF
1) daily RRF closer to 1 than mean RRF; accept & flag (C)
2) . daily RRF farther from 1 than mean RRF; reject & flag
(©)
b. initial RRF20 farther from 1 than mean RRF
1) daily RRF closer to 1 than mean RRF; accept & flag (CJ)
2) daily RRF farther from 1 than mean RRF; reject & flag
©)
Da % RSD criteria met in the initial
a. % Diff criteria not met in daily
1) daily RRF closer to 1 than mean RRF; accept & flag (C)
2) daily RRF farther from 1 than mean RRF; reject & flag
(©)
b. % Diff criteria met in daily; accept

The non-linearity of the initial curve may not effect the ND result for the compound(s).

m:\users2\joanne\nelson\dataval
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1L Calibrations for the NON-Control Compounds
A. Compound present in sample

1. % RSD from initial > 30%; accept & flag (CJ)
2. % RSD from initial < 30%

a. % Diff from daily > 25%; accept & flag (CJ)
b. % Diff from daily < 25%; accept

B. Compound not present in sample

1. % RSD from initial > 30%; accept & flag (C)
2. % RSD from initial < 30%

a. % Diff from daily > 25%; accept & ﬂag (C)
b. % Diff from daily < 25% accept

m:\users2\joanne\nelson\dataval 15
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VALIDATION SAMPLE LISTING — 12K DATA POINTS PAGE 1
! R R
PlA]| . PlA
E|(D|S E|D|S
AlM N(S|I|E A M N|S|{I!|E
' N|E 1|T{O|M N|E '1|T|O M
, I{T|M|T|/|C|1I 1 |T|M|T|/]C|I
O|A|[I' R{P|H|V IV OjA/1I|R|P|HIVIV
. N|{L|IS|O|{C|E|O}|O INIL|S|O|C|E|O|O
WSSRAP SAMPLE ID LAB |S|sicis|!BIM|A|A|WSSRAP SAMPLE ID LAB |sis|cls(B(miAala
AIR SAMPLES [ T T T I JGROUNDWATERSAMPLES(conrd)y | | | | [ [ T 1
TAP=—1009~Q389: i B GW=2017-Q18
AP-1010-Q389 . GW-2017-Q388
AP—4011-0389. . .© ... ACCU: R LW 20192018
i GROUNDWATER SAMPLES L I [ [ ] llow-2020-qis7
GW-1006-Q289-DU o )
GW ~1007-Q289 _ S accu| | *
; GW=1010-Q187 " META| | .: I
GW-1011-Q187 META :
J GW-1012-Q188-DU “accul | ) * GW-3001-QI87 "=
GW-1015-Q289-DU e | ¢ * GW-3001-Q289-DU
GW-1017-Q188-DU “ACCU . GW-3002-Q187
GW-1018-0787 META . GW-3002-Q388
GW-1018-Q188~DU 5 ACCU , B GW=3003=Q187 ...
. GW-1021-Q388 z £
b lGW=1024-Q388. . L et
L. 7 [ow-1024-Quss * .
T |GW-1026-Q289 * ol owE3008-Q18
g |ow-w02-029 | META| . low-3008-us7-FB
GW -1028-031290 R ol ; - B o
Y |ow-106D-03079%0  Accu I
‘GW-1065-030790-DU B No o O3 IR S Y F R
GW-2001-Q187
! GW-2001-Q187-MS |+ | GW=4003-0489.
) GW-2001-Q187-MSD GW-4008-Q289~DU
) GW-=2001-Q388" .
GW-2003-Q488-DU
GW-3005-Q18"
i GW-2006-Q488 ~DU
v GWZ2008-0388 1IGW=4015
GW-2009-Q187 GW-4015-Q388
- GW~2010-Q187 . ET/ . _ o v llGWSE016- Q189 DU -
GW~2011~Q187 META ||t |ow-4018-Qas9
GW-2012-Q187 META| | - *+7| * ||GW-4018-Q489MD.:
. GW=-2013-Q187 META * [|GW -4018-Q489 MS
i GW-2014-QI87" - . wMeral | 1 * low-4019-032790"
1 ,
i, 5
;
i
i




[ VALIDATION SAMPLE LISTING — 12K DATA POINTS (CONT’D) race:2

R R
; PlA P|lA
3 E|D|s JE|D|S
; AlM N|(s|I|E AlM N|{s|I|E
N {E I|T|IOM N|E I/{TIOM
r I{T{M|T|{/|C|1 I1(TIM|T|/|C|1
OA|T{RIPIH|V |V O|A{I |[R|P|H|V |V
N|IL|S|O(CIE{jO O N|IL{S|O[C|[E|jO|O
WSSRAP SAMPLE ID LAB [S[SsiCc|S!B/M|A |A|WSSRAP SAMPLE ID LAB [S|S|CIS|BIMA A
GROUNDWATER SAMPLES (cont'd) _ [ [ ] | l ”WIPES/OILSAMPLES{conI’d) I I R I I O
GW~-4020-Q385 -
(0 |GW-4021-Q388 .
GW=4022-032790
i o 2
GW-— _4022—0489 _
- GW=4023-Q489 "
GW —4109-Q489
GW-4113-Q388.... L META. bl et HOT2021
. GW—-FIELD BLANK—030287_ " META | | n ‘ OT zozx 051789MSD ITC *
- | GW~FIELD BLANK-030687  META| .| i | JloT=20225052489
S GW-FIELD BLANK—031087 META  |loT-2023-052489
GW-FIELD BLANK-031187 META!] : " ||oT=2029~022889. .
[ GW-FIELD BLANK—031287 META OT-2031-022889
i GW-PW(2-041189 META s WASTE SAMPLES L LT T T [ 177
= GW-PW02-Q190 _ JTC * ~ [[Rs-BA41-072689-B ACCU *
GW-—~PW03-Q489 Caccu | | A el ] Rs—BA43-072689-B
| GW-PW04-Q190 accu| | ; s | RS-BA44-072689-B ACCU .
[ [ow=Pwor=qagy - o Cou e A
“  |GW-RMWI1-Q18-DU  ACCU| .
e GW=RMW1-Q489 ° BRI ) Vot | G R
! GW-RMW2-041189 = META : B D R
{ GW-RMW4-Q489 ~ ~  iegres el 0 A
GW-RMWX-Q489 e | % | * ]
[ GW-RMWX=Q489 - .. accud® | - o) 4 1 (ETA
NPDES SAMPLES C T 1T L 1T T 1 T Jwso- 70(0" 67)(TS-8) META .
. NP-0001-020290 omme I [T T 1| wse-7ser=6t(ORS=3)
. NP 0001 -020290 ACCU | . 840"
5 NP~-0002-030890
NP00(3 2030190
- NP —0003—041090
NP-00B-111589. "
L NP-0005-041090
NP —0005—041090 R No'o 1 S I
NP —000X 041090 me |t ’
NP -~000X -041090 - Accuyl| ¢ SD-3103-0304-1"
WIPES/OIL SAMPLES L L L T T T T 1 lsp-3103-0204-0
‘OT-2000-051189 T ITe | * ~||sp=3103-0204 -V META
OT-2001-030190 I * SD-3103~0406-RC. - META *

sy
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VALIDATION SAMPLE LISTING - 12K DATA POINTS (CONT’D)

WSSRAP SAMPLE ID

»Z O ~Z>
nre>=Sm02
WO~ = wnm
TOMITNO0O—=U>®
©»ZQ=~Z>

v O X = ~Z
TWMZTOO0O~TO» ™

>0 <

WSSRAP SAMPLE ID

o< ~Zm®n

| —

O T~ WD
| =

[SLUDGE SAMPLES (cont'd)

SLUDG E SAMPLES (cont’d)

SD 3103 0608 e}

SD=3103=0608=V .. . T i N

sn—sms-‘o_n_wo
SD~3103-0990
SD-3103- 0990DU
5D-3104=04061
SD~3104-0406~1~FD
$D-3104-0406-0
SD —3104—0406-O— FD
SD—3104=0406-V _
SD-3104-0406~V-FD
SD-3201-0002—1
SD-3201~0002-0
SD—3201~0002-V
SD=3201-0204—1.C

SD -3201-071890
SD—3201-0990

SD 330"“0408 A%
“||sD-3302-071990
SD-3303-071990
SD-3304-0608
SD-3304-071990
115D =3305-071990.
SD~-3306~0002-1.C.
{|sD=3306-071990

SD=3202-071890 | - .o T

SD-3202-0810-1

_ ||sp-3307-0204-0

SD-3202-0810-1-MD- . "

SD-3202-0810-1-MS
SD-3202-0810=0 .
SD-3202-0810~0~MD
SD-3202-0810=0~MS$"
SD-3202-0810~V
SD~3202-0810—V~MD
SD-3202-0810-V-MS
$D-3202-0990,
SD-3203-071890

| SD£3203<0810-1 -
SD~-3203-0810-1-FC

SD -3401-071890
- {ISD'=3401:=0990

SD-3203-0810~1-<0-FC. :

| SD-3203-0810-1.C.
'SD=3203-0810-0
SD -3203-0810-V
SD=32030810=V=FC
SD -3203-0990
SD-3205-0002—1
SD -3205-0002-0
SD~3205-0002~0.C.

SD-3402-071890
SD 33030990
SD~3403-0002-1
‘(| SD=3403 <0002
SD~3403- 071890”
SD<3403-0990".

SD-3404-0002-1
"||sD~3404 200020
SD-3404-0002-V

»

SD~3210-071890
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VALIDATION SAMPLE LISTING — 12K DATA POINTS (CONT’D)

PAGE4
R R
P A PlA
E|D|S E{D|S
A M N|[S|I|E AM N/ S|I|E
N E 1|T|{O|M N |E 1 T|OM
I1|TIM|Tj/ |C|I I(TIM|T|/|C|I
OA|I R|PHIV|V O/A]I |R|PIH|V IV
N(LI{SIO|C | E|O|O NIL{S|OC|E|OfO
WSSRAP SAMPLE ID IAB | S|S|C|{S|B|/MJ|A |A}|WSSRAP SAMPLE ID LAB |S[S|C|S/B/MIA|A

[

J[som. SAMPLES (cont'd) .

SD—3406-0204~I
SD-3406-0204~LC.FC
SD~3406-0204-0 _
SD-3406-0204—0.C.FC
SD 34060204 —V
SD—3408-0002~1
$D-3408=0002-1.C -~
SD-3408-0002-0
SD~-3417-0002<1 7
SD-3417-0002-0
SD—3417-0002-V

SLUDGE SAMPLES (cont’d)

52050360,100660~2.03 SR
$2~050500,098350-0.0.7.0 RE

$2-050850,100185-4.0.6.0 RE

1000,099430-0.0.7.0
051280100890 : 040

SD-~3419-0002-1.C. BU META . _-‘(_)513(1),_1_00850 -0.0.1.0
SD-4002:0-6 - - META « | |ls2-051320.100878-0.02.0°
SD-4004:0-6 META . $2-051400.100450~4.0.6.0
SD —4006:0-6 META * 52-051450,098850—8.0—15.0
SD—-4007:0~6 META * $2-051565,100850-0.0,2.0
SD~-4008:0—6 META - - # 1]l g $2-051770100430-8.0,450° © ;" =M
SD-4012:0-6 META * $2-051970.100520—0015RE  JTC .
SD ~4036:0-6. ‘META : * || s2~052000:100900 <8.0:14 0 R ]
SD—-4047:0-6 META * ||52-052116,100760-0.02.0 .
SD=4049:0-6 - META’ - : :
SD-4049:6-12 META .
SD<4063:0=6 . i . I
SD~4065:0-6 META € so__.—o4_94§s,1_oq_71_z_—v_2 4-0990 ITAS *
4066:0-6 7071 7 x| SO 2049700:100360 20,0.550790

SD-4068:0-6 META * SO -049700,100360~2.2.5~07 \
SD-4076:0-6 META * {50 -049775.098975 -0.0.5 =07 AS.
SOIL SAMPLES _ | [so 049830.099470-00.5-0790  ITAS ol
52-044143,106675-0.07.0RE - - Irc "~ ['¥ | | = ; 0790 T
$2-044321,106293-8.0,15.0 RE me | x|
$2-049270,100420—0.0,70RE- * *-JTC: [+l »
$2-049370,100740~6.0.8.0 *
'$2-049410,100758 —12.0,14.0RE - &
2-049700,100360-0.0.0.5 *
2-049750,099900~8.015.0RE” . JTC’ . '
2-049800,100620~0.0.0.5 META 2
'$2-049830,09947050:0.1:0 - META:| "4 "
$2-049910.099830~3.0.5.0 RE me |t : . = ¢ ITA
52-050000,100020—8.0.15.0 RE hryol I N B I SO -050310,100456-0,05-0790 - - ITA
2-050340.1004204.5.5.0 META . SO~050340,100420~0.0.5-0790 »

" 152-050350,100480~0.0.1.0 META * SO=050340.100420-2,2.50790 " : 54T,
52-050360.100660—0.0.0.5 META * S0 —050430.100640—0.0.5-0790
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| SO =051565.100850~0.2=-0990 - .
SO —051565,100850-0,2—0990DU

VALIDATION SAMPLE LISTING — 12K DATA POINTS (CONT’D)  racks
R R
PlA PlA

_ E(D|s E|D|s

AlM| |N|s|1|E AlM| |N[s|I1|E

N|E| [1|T|O|M N|E| |1|T|O|M

1{T{M|T|/|C]|I I1|T|M|T|/|C|I

ola|1|rR|P|H|V|V ola|1(R|P H|V|V

N|L|s|o|c|E|o]|O N|L|s|o/c(E|O|O

WSSRAP SAMPLE ID LAB |s(s|c|s|B|M|A|A|WSSRAP SAMPLE ID 1AB |s|sicls[B|MiAalA

J{SPRING WATER SAMPLES

SOIL SAMPLES ( cont'd)

SO=050430,100640=2.2.520790"
SO~050440.100450 - 0.0.5-0790
50~050500,100140=0,0.5=0790..
SO -050500.100140-2.2.5-0790
S0—050550,101070-0,0.5%

SO~050610.098370~0.05-0790
SO=050680,099990+0,0:5
SO—050680.099990—2.2.5-0790
SO ~050790,093300-0,0.5-0790 -
SO~050790,093300-2.2.5-0790
| SO-050850,100100-0,2-0990
SO—050850,100185-0,2—0990
50-050850,100185~2.4—0990 .
SO ~050850—100100-0.2—0990
SO—051225.098825-0,2—0790
SO -051225,098825-2,4—0790
SO -051280,100890-0,20990
SO ~051280,100890—2.4 0990
SO=051300,100850-0,1-0990"_
50-051300.100850-0,1~0990DU
SO~-051320,100850—0.1-0990.",

SO —-051400,100700~ -0.2- 0990

‘SO —051400; 1007(!) =2,
SO -051400.100800~2.4— 0687

$O~051565;100850-2;4~0990 .
SO —051760,100243-0,2—0790
$0-051815:100360=0.2-075)
50—051815.100360—2.4—0790‘

SO-051400.100400-02-0790 .
150 ~051400,100400-2,4=0790 .~ .

50~-052220,100750—02-0790 "% 1
SO-052220,100750-2.4—-0790

SP—-6306 —0489

. {SURFACE WATER SAMPLES

SW-0000-Q489
SW-1002-031689
SW-1002-Q189
SW-1005-Q289 -
SW—1006-0389
SW=1008-Q439'MS -
SW -1008-Q489 MSD

SW 300"

031789

SW-3004-031789-B

*
50 -052300,101400—-0,2-0790 - ITAS U SW—3004-031789
S0 ~052300,101400~2.4~0790 ITAS * SW-3004-Q187
SO-052350,100700-01=0790, . "~ ITAS « SW—3004— Q459
SO —052400,100400~0.2-0790 ITAS . SW~3004- 031789 DISS _
SO -052400,100700-0,1 —0790 ITAS J £
SO —052400,101400-2.4—0790 ITAS >
SO -FRTP—0790 ©orras * | ¥
ACCU = Accu—-Labs JTC = JTC Analytical
META = metaTRACE. Inc. ITAS = IT Analytical Services (check samples) .
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