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Appendix B
2. Project Organization and Responsibility
The following chart presents the organizational structure for this project.

EPA Project Coordinator: James Byrne and Steven Umbrell have been assigned by EPA to
oversce the project for EPA. Mr, Byrne and Mr. Umbrell will determine whether activities
proposed by the City are within the scope of the cooperative agreement.

Middletown Project Manager: James Sipperly will direct all aspects of the program for the City
of Middletown. He will coordinate all contractor activities and provide managerial support during
the field investigation, and is ultimately responsible for successful project completion. Mr.
Sipperly will seek all necessary approvals for all activities under this program from Mr. Byrne
and/or Mr. Umbrell.

TRC Project Manager: TRC is the environmental firm who will be conducting the site
assessment and community outreach aspects of this project. The TRC Project Manager, Sarah
Trombetta, will provide overall direction to the field investigation team including both the
sampling crew and drillers. The Project Manager will be the primary contact for the City of
Middletown’s Project Manager.

TRC Quality Assurance Officer: TRC’s QA officer, Dale Weiss, will monitor compliance of the
project with this plan, and perform any necessary formal corrective actions. He will assist in
preparing QA/QC project summaries for the Final Report, including analysis precision, accuracy
and completeness of data collected, with the assistance of TRC QC staff.

Field Staff: A Field QC Coordinator will be selected for this project. They will be in charge of
the field investigation. This individual will also serve as the Field Team Leader. The Field QC
Coordinator will work with the field crew to prepare for field activities and conduct
investigations. They will be on-site to: 1) ensure that required QC procedures are followed for
sample collection and drilling; 2) initiate informal and/or formal corrective actions, as necessary,
and 3) maintain and report QC records (i.e. Chain-of-Custody) and reports to the Project
Manager and QA Officer.
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Appendix C

3. Problem Definition

Subject Properties:

The subject properties are two parcels located on River Road and are occupied by the City’s
Waste Water Treatment Facility (WWTF) and a former fuel oil distribution center, known as
Peterson Oil, respectively.  The City owns both properties, and would like to determine 1) if any
environmental cleanup is needed, and 2) the costs associated with the cleanup. The City is
interested in revitalizing both sites as part of the City’s Riverfront Redevelopment Initiative, as
they are two of the key sites (and the two direct waterfront properties) within the Riverfront
Redevelopment Area. The general site location is shown on Figure 1. '

Phase T and Phase II Environmental Site Assessments (ESAs) of the Peterson property were
completed by Marin Environmental in 1998. A Phase I ESA was completed for the WWTF by
TRC as part of the Brownfields Program in February 2000. The report indicated that the WWTF
site contains a large amount of fill of unknown origin, was the site of a PCB—containing oil spill
and has two underground storage tanks (USTs) currently abandoned in place. The Peterson
property has known contamination (as identified in the Phase Il ESA) related to an unknown
source of lead in the ground water, the release of fuel oil as well as potential solvents in the septic
tank/leaching field area. The area around the septic tank and leaching field has not been
adequately investigated.

Consequently, the information gathered from both TRC and Marin’s investigation indicates that
there are several potential source areas for environmental contamination at the WWTF property
and at least one area on the Peterson property that requires additional investigation and remedial
feasibilities evaluated The City plans to conduct a Phase II Site Investigation at the WWTF
property and a Phase 11 at the Peterson property to assess the cost (of any), or design limitations
for future development that might be imposed by site contamination

To assess re-use options for the site, the brownfields team will assess the site conditions, and
make the following decisions; Is the site and/or building clean enough to allow for unrestricted
site re-use? If clean up is necessary, what activities and cost estimation procedures are needed to

successfully market the site to developers?

These site assessments are the first two of 15 new projects under the City of Middletown’s
Brownfields Redevelopment Initiative as funded under the EPA Brownfields Demonstration Pilot

Program.
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Other Sites: As part of the Brownfields Program, the City will select additionat Phase 11 Site
Assessment project sites that are a priority for redevelopment. As these properties are identified
this QAPjP will be modified per QAPJP Addenda, detailing site conditions, sampling plans, and
testing methods and procedures to be used. -
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Appendix D

4. Project Description

The City of Middletown is currently implementing a Brownfields Demonstration Pilot Program
for EPA. Portions of this program include environmental sampling of various media at some sites
that have been identified, and other sites that have not yet been identified. This Quality Assurance
Project Plan (QAPjP), which is required as part of the City’s Grant Agreement with EPA,
documents the sampling and monitoring activities to be implemented during the Brownfields
Program. The plan described the quality assurance/quality control (QA/QC) procedures to be
employed to ensure the integrity, validity, and usability of the analytical results to be provided in
support of this project.

This document was prepared in accordance with the EPA documents entitled Quality Assurance
Guidance for Conducting Brownfields Site Assessments (EPA-R-98-038) dated September 1998
and QA/R-5, EPA Requirements for Quality Assurance Project Plans, dated November 1997.
This plan defines sampling strategies, methods, and locations, analytical methods, data handling
and tracking procedures, and specific QC procedures and QA mechanisms that will be utilized for
the Brownfields Program in Middietown, Connecticut. The purpose of the QAPJP is to establish
procedures to ascertain the precision, accuracy and representativeness of the collected data.

WWTF property: Previous testing has not been performed at the site. Potential source areas
identified in the Phase I Site Assessment are summarized below, and are indicated on Figure 2.

No. Potential Source Area Location Contaminant(s) of Concern

1 Fill of unknown origin Entire Site Metals, VOCs/Solvents,
Petroleum constituents

2 PCB-oil spill Western side of the PCBs

southern-most building

3 Abandoned 10,000-gallon UST  Northeast corner of the  Petroleum Hydrocarbons,
northern-most building  VOCs, PAHs

4 Abandoned 1,000-gallon UST  Western side of the Petroleum Hydrocarbons,
southern-most building  VOCs, PAHs

Peterson property: Previous Phase 1T testing has been performed at the site. The Phase II
investigation (Marin 1998) included the installation of fourteen (14) borings, eight of which were
completed as monitoring wells. Soil and ground water samples were taken and analyzed to determine
the impacts, if any, on the soil and groundwater as a result of the underground/ aboveground storage
tanks that were formerly located on the site and the septic system which is currently still serving the
site. This investigation concluded that elevated levels of dissolved lead, total petroleum hydrocarbons
(TPH) and volatile organic compounds (VOCs) were present in the ground water and surface and
subsurface soils. The levels of dissolved lead in the groundwater at three locations equaled or
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exceeded the applicable Connecticut Remediation Standards Regulations (RSRs). Benzene wasalso
detected in the ground water at levels exceeding residential volatilization criteria. The full extent of
the contamination was not determined.

Potential source areas identified in the Phase I Site Assessment are summarized below, and are
indicated on Figure 2.

No. Potential Source Area Location Contaminant(s) of Concern
1 Unknown source of lead Entire Site Lead and other metals,
Septic Tank and leaching fields Northern side of Chlorinated and aromatic
building adjacent to hydrocarbons
_ Sumner Brook
3 Eastern end of the former tank  Southern part of the Petroleum Hydrocarbons,
farm site VOCs, PAHs
4 Former loading racks West-central portion of  Petroleum Hydrocarbons,
the site VOCs, PAHs

The following activities are planned on both sites as part of the site investigation.

Based on the information from the Phase II report on the Peterson property and the proximity of
the Connecticut River to both sites, the approximate elevation of the ground water table is
known. Therefore, soil and ground water samples will be collected at both sites in order to assess
the nature and extent of contamination (if any) introduced from the potential areas of concern.
The resulting data will be used to determine if there are any site conditions on either property that
1) require notification to the Connecticut Department of Environmental Protection (DEP), 2)
require remediation, or 3) would preclude redevelopment of the property.

Surface and subsurface soil and ground water samples will be obtained from suspected on-site
source areas and in the case of the WWTF, generally over the site to evaluate possible impact
from the fill. Soil samples will be obtained from the surface and subsurface via hollow-stem auger
drilling. Monitoring wells will be installed at selected locations across the WWTE site. At the
Peterson property, existing wells will be resampled and three additional wells will be installed.

All subsurface soil samples will be screened in the field for volatile organic compounds (VOCs)
using a jar headspace method. Split-spoon samples will be obtained continuously at 2-foot
intervals in all borings. Immediately upon collecting the sample, an OVA will pass over the
surface of the sample to note any organic vapor readings above background. Next a sample of
soil will be carefully placed (in a manner to minimize volatilization) into appropriate sample
containers and placed on ice. Following this, another sample will be placed into & jar (>80z.) and
capped with foil. After at least 30 minutes, the sample cap will be removed from the jar and an
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OVA probe will be inserted through the foil to measure the organic vapor concentration in the
headspace. All screening readings will be recorded on field notes, and these data will be used to
determine which samples will be sent to an off-site laboratory. Soil samples will be analyzed in
the laboratory for chemical parameters as described in Appendices E and F.

At the locations identified on the figure, ground water monitoring wells will be installed and

developed. Ground water samples will be obtained by low-flow pump and placed directly into
appropriate containers for the same analyses as the soil samples from the same focation.

mid QAPjP.doc
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| QAPP Submission 3/1/00 3/31/00
EPA Approval 4/3/00 4/21/00
Site Testing 4/28/00 5/12/00
WWTF Phase I Report 5/12/00 53140
Peterson Phase Il Report 5/12/00 6/5/00
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Appendix E
5. Sampling Design

Based on existing knowledge of the properties, TRC will drill borings, install monitoring wells
and collect soil and ground water samples from both sites. At the WWTF, this sampling will
determine whether there are any on-site or adjacent off-site (Peterson) source of RCRA metals,
PCBs, TPH, VOCs and SVOCs. At the Peterson site, the data will be used to further define the
nature and extent of the known contamination and characterize the other potential source areas.

As indicated on the Site Map that shows both sites (Figure 1), borings and wells will be installed
at the WWTF as follows: .

Locations 1 & 2: Upgradient of the site along the Peterson property line.

Location 3: Downgradient of abandoned 10,000 gallon UST

Locations 4 & 6: Generally downgradient

Location 5: Central site location

Location 7: Downgradient of PCB spill and abandoned 1000 gallon UST.

At these locations, hollow-stem auger split-spoon sampling will be used to collect soil samples.
Two-inch diameter monitoring wells will be installed within each boring location described above.
In addition to these locations, three other borings {one at Location 3 and two at Location 7) will

be completed for soil sampling,

All soil samples will be screened using an Organic Vapor Analyzer (OVA) or equivalent, and any
odors or visual indication of petroleum contamination noted. All equipment will be
decontaminated between test pits to minimize the possibility of cross-contamination.

Based on the screening observations, one soil sample from each of the borings (10) will be
selected for laboratory analysis. If no indications of possible contamination are observed, the
sample at the ground water table surface, or at the bottom of each boring if ground water is not
encountered, will be selected for analysis. Soil samples will be analyzed for ETPH by the CTDEP
ETPH method, volatile organic compounds (VOCs) by EPA Method 5035/8260, Semi-Volatile
Compounds (SVOCs) by EPA Method 8270, PCBs by Method 8082, and the RCRA 8 metals by
SPLP. The breakdown of analyses is as follows:

Boring B-1: ETPH, VOCs, SVOCs, Metals Boring B-5: VOCs, SVOCs, Metals

Boring B-2: ETPH, VOCs, SVOCs, Metals Boring B-6: VOCs, SVOCs, Metals

Boring B-3a: ETPH, VOCs, SVOCs, Metals Boring B-7a: ETPH, PCBs, VOCs, SVOCs,
Metals

Boring B-3b: ETPH, SVOCs, Boring B-7b: ETPH, PCBs, SVOCs

Boring B-4: VOCs, SVOCs, Metals Boring B-7¢: ETPH, PCBs, SVOCs

mid QAP;P.doc
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Following the completion of seven of the borings, TRC will direct the dritling contractor in the
process of installing a ground water monitoring well in those boreholes. Following the installation
and development process, TRC will collect ground water samples from each monitoring well to
determine whether past site use has impacted the ground water conditions at the property. TRC
will submit the ground water samples to a laboratory for chemical analysis. The analyses will be
as follows:

Well B-1: VOCs, Metals Well B-5: VOCs, Metals

Well B-2: VOCs, Metals Well B-6: VOCs, Metals

Well B-3: ETPH, VOCs, Metals Well B-7: ETPH, PCBs, VOCs, Metals
Well B-4: VOCs, Metals

All soil and ground water samples, including blind duplicates, rinsate blanks and a trip blank will
be placed on ice, kept cool (approximately 4 degrees Centigrade) and will be delivered to a
Connecticut state-certiﬁed laboratory, following proper chain-of-custody procedures.

As indicated on the Site Map that shows both sites (Figure 1), bonngs and wells will be installed
at the Peterson property as follows:

Location 1: Septic tank area will have one well and two borings

Location 2: Former loading rack area will have one well and two borings
Location 3: Downgradient site location near the Connecticut River

Location 4: Removed tank area will have four borings and six surface soil samples.

At the boring and well locations, hollow-stem auger split-spoon sampling will be used to collect
soil samples. Two-inch diameter monitoring wells will be installed within each well location
described above. The surface soil samples will be obtained around the areas of the previous
surface soil samples at 0 to 2 feet in depth.

All soil samples will be screened using an Organic Vapor Analyzer (OVA) or equivalent, and any
odors or visual indication of petroleum contamination noted. All equipment will be
decontaminated between test pits to minimize the possibility of cross-contamination.

Based on the screening observations, one soil sample from each of the borings (9) will be
selected for laboratory analysis. If no indications of possible contamination are observed, the
sample at the ground water table surface, or at the bottom of each boring if ground water is not
encountered, will be selected for analysis. Soil samples will be analyzed for ETPH by the CTDEP
ETPH method, volatile organic compounds (VOCs) by EPA Method 5035/8260, Semi-Volatile
Compounds (SVOCs) by EPA Method 8270, and the RCRA 8 metals by SPLP. The breakdown
of analyses is as follows:

mid QAPjP.doc
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Boring B-1a: ETPH, VOCs, Metals Boring B-2b: VOCs, ETPH, Metals

Boring B-1b: ETPH, VOCs, Metals Boring B-3: VOCs, ETPH, Metals

Boring B-1c: ETPH, VOCs, Metals Boring B-4a; ETPH, VOCs, SVOCs, Metals
Boring B-2a: ETPH, SVOCs, VOCs, Metals Boring B-4b: TPH, PCBs, SVOCs

Following the completion of three of the borings, TRC will direct the drilling contractor in the
process of installing a ground water monitoring well in those boreholes. Following the installation
and development process, TRC will collect ground water samples from each new monitoring well,
as well as the existing monitoring wells to determine whether past site use has impacted the
ground water conditions at the property. TRC will submit the ground water samples to a
laboratory for chemical analysis. The analyses will be as follows:

Well B-1a: VOCs, Metals All existing Monitoring wells: VOCs and Metals
Well B-2a: VOCs, Metals, TPH
Well B-3: VOCs, Metals

Grab surface soil samples will be collected from the areas identified in the Phase II Investigation
indicated TPH contamination over the RSRs. As indicated on Figure 1, these soils are located in
the former tank areas. Samples will be collected from 0-2 feet in depth using decontaminated split
spoons and placed in appropriate containers. Surface soil samples will be analyzed for ETPH and
the RCRA 8 metals by SPLP.

All soil and ground water samples, including blind duplicates, rinsate blanks and a trip blank will

be placed on ice, kept cool (approximately 4 degrees Centigrade) and will be delivered to a
Connecticut state-certified laboratory, following proper chain-of-custody procedures.

mid QAP;P.doc
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TABLE F-1: WWTF PROPERTY
SAMPLING AND QA SUMMARY
Field Number | Analytical Holding
Sample | Parameter %amg)le of Method f’?gg{ia tion Time from Container
Matrix M Samples | Reference Collection
Soil . SW846 1804
RCRA-8 | Field Method s 1-8 oz.
Metals Duplicate 1 1312/6010B | Cool to 4°C Polyethylene/glass
by SPLP Method Mercury: 28 | yole and cap
1312/7471A days
Soil
PCBs Field SW-846 1.8 oz elass
. o -8 oz plass jar
Duplicate 1 Method Cool to 4°C 14 days w/Teflon lined cap
8082
Soil . ©
Semi- Field SW-846 Coolto 4%C 14 days to 1-8 oz glass jar
volatile : 1 Method extraction, | /Teflon lined cap
Organics | Duplicate 8270C 40 cliay_s to _
analysis
Extractable
Water | Total CTETPH 1000 mf glass j
. o glass jar
Petroleum | Rinsate 1 Rev. 0 Coolto 4°C 28 days w/Teflon fined cap
Hydrocarbo
ns
Water Volatile Field SW-846 -~ o(B) 14 days to 2-40ml glass vial
' Organics Samples 7 Method Cool to 4°C analysis w/Teflon septa
8260B '
SW-846 -
Water | RCRA8 | Field Method ' 180 days: | 1-1 liter
M 7 Cool to 4°C Mercury: 28 | polyethylene bottle
etals Sample 6010B days and cap
1471A
Extractable
Water | Total Field CTETPH 1000 ml glass j
o plass jar
Petroleam | e 2 Rev. 0 Cool to 4°C 28 days w/Teflon lined cap
Hydrocarbo
ns
Water PCB \ SW-846 7 days to ] 1-1liter amber
5 glaﬁ:ﬂ)le 1 Method Cool to 4°C Zgl{iaa?;ot?; glass jar w/Teflon
8082 analysis lined cap
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perform MS/MSD analyses.

TABLE F-1: WWTF PROPERTY
SAMPLING AND QA SUMMARY
Field Number | Analytical Holding
Sample | Parameter gamg)le of Method f,::;glza tion Time from | Container
Matrix P Samples | Reference Collection
Water Volatile Ei::'k;i cate | SW-846 Cool to 4°C® 14 days to 2-40ml glass vial
Organics P Method oo analysis w/Teflon septa
8260B
SW-846 180d “1-11it
Water | RCRA8 | Field Method 0 s " e
Motals Duplicate 1 60108 Cool to 4°C Mercury: 28 | polyethylene botile
days and cap
7471A
Extractable
Water | Total Field CTETPH 1000 ml glass |
o glass jar
Petroleum Duplicate I Rev. 0 Cool to 4°C 28 days w/Teflon fined cap
Hydrocarto
ns
SW-846 7 days to 6
Water | PCBs Field 1 Method extraction; ll;sht:_ar awmfb}erﬂ
Duplicate Cool to 4°C 40 days to lg egjar etion
8082 analysis tned cap
Water | volatile Trip Blank SW-846 o(B) 14 days to 2-40ml glass vial
Organics 1 Method Cool to 4°C analysis wiTeflon septa
8260B
SW-840 180 d 1-1 it
Water ays: -1 liter
RCRA 8 Field Rinsate | 1 Method Cool to 4°C Mercury: 28 | polyethylene bottle
Metals 60108 d
ays and cap
T7471A
N One field sampte per sampling event will be collected at triple volume to provide faboratory with sufficient sample volurme t‘o

®) Preservation of water sample: Adjust the pH to <2 by carefully adding 1:1 HCI drop by drop to required sample container. The
number of drops of HCI required should be determined on a separate sample of equal volume, Cool to 4°C.
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TABLE F-2: PETERSON PROPERTY
SAMPLING AND QA SUMMARY

Field Number | Analytical Holding
Sample | Parameter .?.amé} fe of Method IS'amEIe ti Time from | Confainer
Matrix P Samples | Reference reservation Collection
1-40 ml methanol
. ' Methanol and preserved and 2-
Soil Volatile Field “ SW-846 sodium bisulfate | |4 jovcro | 40ml sodium
Organics Sample 9 Method preserved in the analysis bisulfate
5035/8260B | field preserved 4 oz
Cool to 4°C ig! ass jars w/Teflon
ined cap
Soil Extractable Field 28 days to
Total Sample 15 CT ETPH extraction, | 1-4 oz glass jar
f{et(;ole:un;3 Rev. 0 Cool to 4°C 40 clia)ts to | w/TFeflon lined cap
ydrocarbons analysis
Soil SW846
RCRA-8 Fietd Method Cool to 4°C 180 days 1-8 oz,
Metals Sample 15 1312/60108B M ] Polyethyicnefg]ass
by SPLP ' Method creury. bottle and cap
1312/7471A 28 days
Soil
SW-846 Cool to 4°C .
Semi-yolatile Field 3 Method _ é:uig?otr? : 1-[8r OE glalizls1 Jgr
Organics Sample 3270C 40 days to w/Teflon lined cap
analysis
Soil Methanol and 1-40 ml methanol
o Volatil Field SW-846 sodium bisulfate preserved and 2-
OO atile Duplicate Method preserved in the 14 days to 40ml sodium
rganics I etho field analysis bisulfate
5035/8260B Cool to 4°C plreser'ved 4 ;I).Zﬂ
glass jars w/Teflon
Soil Extractable Ficld 28 days to
Total Duplicate CTETPH extraction, | 1-4 oz glass jar
Eletgoleuné 1 Rev, 0 Cool to 4°C 40 days to w/Teflon lined cap
ydrocarbons analysis
Soil ) ) SW-846 ° .
Semi-volatile | Field I Method Cool to 4°C 14 days to 1-8 oz glass jar
Organics Duplicate 2270C extraction, | W/Teflon lined cap
40 days to
Soil SW84e
RCRA-8 Field Mecthod Cool to 4°C 180 days |, o
Metals Duplicate 1 1312/6010B M ) Polyethylene/glass
by SPLP Method eroury. bottle and cap
1312/7471A 28 days
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TABLE F-2: PETERSON PROPERTY
SAMPLING AND QA SUMMARY
Field Number | Analytical Holding
Sample | Parameter '?‘amg)le of Method 15’2:;([:1]: tion Time frem | Container
Matrix My Samples | Reference A Collection
Water | e CT ETPH 1000 ml glass j
ota : o glass jar
Petroleum Rinsate L Rev. 0 Coolto 4°C 28 days w/Teflon lined cap
Hydrocarbons
Water Volatile Eiﬂld les 1 SW-846 Cool to 4°C® 14daysto | 2-40ml glass v1:al
Organics p Method otto analysis w/Teflon septa
8260B
SY-84s 180 da 1-1 it
Water | RCRA 8 Field Method ' ays. | - diter
Metals Samplo 11 606] OB Cool to 4°C Mercury: polyethylene bottle
28 days and cap
T471A
Wat Extractable
er Total Field CTETPH o 1000 mi glass jar
Petroleum Sample 1 Rev. 0 Coolto 4°C 28 days w/Teflon lined cap
Hydrocarbons
Water Volatile ]FZ‘)iEh}icate 1 SW-846 Cool t0 4°C® 14 daysto | 2-40ml glass vial
Organics p Method oolto analysis w/Teflon septa
32608
SW-846 180 d 1-1 lit
Water | RCRA 8 Field Method o ays: ~ e
Metals Duplicate 1 6010B Cool to 4°C Mercury: polyethylene bottle
28 days and cap
7471A
Wat Extractable
ater Total Field CTETPH ° 1000 ml glass jar
Petroleum Duplicate 1 Rev. 0 Cool to 4°C 28 days w/Teflon lined cap
Hydrocarbons
Water | yolatile Trip Blank SW-846 14d - '
or(B) ays to 2-40ml glass vial
Organies l Method Cool Fo 4°C analysis w/Teflon septa
82608
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TABLE F-2: PETERSON PROPERTY
SAMPLING AND QA SUMMARY

Field Number | Analytical Holding
Sample | Parameter %amgle of Method gi;npl]: i Time from | Container
Matrix My Samples | Refercnce servation Collection
S840 180 d 1-11;
Water ays: -1 hiter
RCRA 8 Field Rinsate | 1 Method Cool to 4°C Mercury: polyethylene botile
Metals 60108
14T1A 28 days and cap

A One field sample per sampling ovent will be collected at triple volume to provide laboratory with sufficient sample volume to
performy MS/MSD analyses,

® Proservation of water sample: Adjust the pH to <2 by carefully adding 1:} HCI drop by drop to required sample container. The

number of drops of HCf required should be determined on a separate sample of equal volume. Cool to 4°C.
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4n
1b. See the Lab QA Plan (Attachment A).

la. 40 CFR 136.3e Required containers, preservative

techniques, and holding times

2a. Wagner, RE., Kotas, W.A,, Hotaling, I.C., Hynes, T.C., | 2b. Same as above
Daly, J. and McTague, M.F. (eds.). Guide to
Environmental Analytical Methods, 4™ ed. Genium
Publishing Corporation, Schenectady, NY. 1998,
Reference for SW-846 information on method validation,
calibration guidelines, and QC checks.

3a. USEPA. Methods for the Determination of Metals in 3b. Same as above
Environmental Samples, Supplement I [to EPA/600-4-91-
010]. EPA/600/R-91-011. May 1994,

4a. USEPA. Method for the Determination of Total 4b. Same as above
Petroleum Hydrocarbons, Total Recoverable. Method ’
418. 1978. ‘

5a. USEPA. Method for the Determination of 5b. Same as above

Polychlorinated Biphenyls (PCB) by Gas
Chromatography. SW846 Method 8082, Revision 0.
December 1996,

6a. USEPA. Method for the Determination of Volatile 6b. Same as above
Organic Compounds by Gas Chromatography. SW846
Method 8260B, Revision 2. December 1996,

7a. USEPA. Method for the Determination of Semi-volatile | 7b. Same as above,
Organic Compounds by Gas Chromatography/Mass
Spectrometry. SW846 Method 8270, Revision 3.
December 1996,

8a. USEPA. Method for the Determination of Metals, SW- | 8b. Same as above
846 Method 6010B, Revision 2. December 1996.

9a. USEPA. Method for the Determination of Mercury, 9b. Same as above
SW846 Method 7471 A, Revision 1. September 1994,
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Appendix G

7. Preventive Maintenance - Field Equipment

Instruments and equipment used to gather, generate, or measure environmental data will be
calibrated with sufficient frequency and in such a manner that accuracy and reproducibility of
results are consistent with the manufacturer's specifications. The ¢alibration and internal
standards shall meet all criteria specified in the referenced analytical method.

- For all analyses for which EPA or DEP approved methods exist, the laboratory will employ such
methods and follow the calibration procedures and frequencies specified.

Calibration of field instruments and equipment will be performed as specified by the manufacturer
- or more frequently as conditions dictate, The minimum calibration of field

Instrumentation is once at the beginning of each day, and as necessary. Calibration standards used

as reference standards will be traceable to the National Institute of Standards and Technology,

when existent.

Records of calibration, repair, or replacement will be filled and maintained by the designated
laboratory personnel performing quality control activities. Calibration records of assigned
laboratories will be filed and maintained at the laboratory location where the work is performed
and subject to QA audit.

OVA/PID Meter Field Sample Screening Daily . Per TRC SOP

* Insert the appropriate reference number/letter from Appendix F, Method and SOP Reference Table.
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Appendix H

8. Calibrations and Corrective Action - Field Equipment

OVA/PID Meter | Check calibration | Beginning an Re-calibrate
with span gas end of day : using
manufacturer’s
instructions and
re-check with
span gas

* Insert the appropriate reference number/letter from Appendix F, Method and SOP Reference Table.
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Appendix I

9. Preventive Maintenance - Laboratory Equipment

GC/MS Maintain per manufacturer’s Per manufacturer’s | 2a, 6a, 7a
instructions ' instructions

ICP Maintain per manufacturer’s | Per manufacturer’s { 2a, 3a, 8a, 9a
instructions instructions

Infrared Maintain per manufacturer’s | Per manufacturer’s | 4a

Spectrophotometer instructions instructions

GC/ECD Maintain per manufacturer’s | Per manufacturer’s | Sa
instructions instructions

* Insert the appropriate reference number/letter from Appendix F, Method and SOP Reference Table.
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Appendix K
11.  Sample Handling and Custody Requirements (use multiple pages if needed)

The purpose of chain-of-custody procedures is to document the identity of the sample and it’s
handling from its first existence as a sample until analysis and data reduction are completed.
Custody records trace a sample from its collection through all transfers of custody until it is
transferred to the analytical laboratory. Internal laboratory records then document the custody of
the sample through its final disposition.

All materials such as field and laboratory notebooks and logbooks, field and laboratory data
- records, correspondence, reports, sample tags, chain-of-custody records and instrument printouts
will be clearly labeled with the project number and become a permanent part of the project file.

Field Sampling Operations

Preprinted sample identification tags will be used to ensure that the required information is
entered in the field. Each collected sample shall have a completely filled-in sample tag securely
attached. In addition, the sample identification number will be marked on the container with a
permanent marker so that the sample can be properly identified even if the tag is separated from
the sample.

Figure 7-1 shows the general sample tag and custody seal that will be used to identify and seal
samples in the field. Figure 7-2 shows a general use chain-of-custody record, This two-part
carbonless copy form is based on EPA's NEIC format and will be used to document sample
transfer in the field, from sampling personnel to the analytical laboratory.

The Field Team Leader will coordinate the packing and shipment of all samples.
TRC intends to ship all samples within 24 hours of collection by an overnight delivery service.
Sample Identification

Each separate sample will be identified using the sample label shown in Figure 4. The sampler
will complete all information, using a black waterproof pen, as follows:

A. The sample ID number will be the number assigned to the particular sampling
station, including the depth of sampling, if relevant,
B. Example:

Sample “B-2-4” indicates that the sample was taken from Boring No. 2 at
the 2-4 foot interval.
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Joi) No.

"Client:

Sample Number

Pen./Rec.

Date Sample Time

Sample Matrix

Grab or Composite (e:-c-plain)

Preservations

Final pH

Analyses

Sampler Signature,

TR‘ _:IE-LE_ o. DATE SEALERS INITIAL ’-
TRC Bt Conoreon | | ggg;smm g
g:ﬂu:;;' Sustody " | GEALERS NAME (PRINT] SEAL BROKEN BY & DATE

: § Waz:arside Crossing
TRC %’g"m mental Windsor, CT 06095

on (203) 289-8631

CITY OF MIDDLETOWN

FIGURE 4

SAMPLE TAG AND
CHAIN-OF-CUSTODY SEAL

Date: 03/00 Proie<t No, 25863
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Sample “MW-1" indicates that the sample is a ground water sample taken
from Well Location No. 1.

C. The job number will be the number assigned to the particular site.

Example: 01113-5396

D. The analysis required will be indicated for each sample.
Example: MEK
E. Date taken will be the date the sample was collected, using the format:
MM-DD-YY.

Example: 09-29-98

Job No.

Client;

Sample Number

Pen./Rec,

Date Sample Time

Sample Matrix

Grab or Composite (explain)

Preservations

Final pH

Analyses

Sampler Signature

F. Time will be the time the sample was collected, using military time.

mid QAPjP.doc




Title: Middletown Brownfields QAPjP Revision Number:
Site Name: Revision Date;

Site Location: Middietown, CT Page: 31 of 47

Example: 1335
G. The sampler’s name will be printed in the “Sampled By” section.
H. Other information relevant to the sample.

Example: Field Blank

An example sample label is presented below:

JOB NO: 01045-777?
CLIENT: City of Middletown
SAMPLE #: B-2-4

MATRIX: Soil

DATE TAKEN: 05-15-96

TIME TAKEN: 14:30 _
SAMPLER: Chatles Foster
ANALYSES: MEK

Prior to going to the field, this sample identification procedure will be further refined (if

necessary), so that a sample is accurately and easily identified.

This sample label contains the authoritative information for the sample. Inconsistencies with other
documents will be settled in favor of the vial or container label unless otherwise corrected in

writing from the field personnel collecting samples.

All samples analyzed by the laboratory are to be considered to be of an evidentiary nature, The
possession of samples must be traceable from the time samples are coliected in the field until the
analysis is completed and the data are entered as evidence. The tracing of the samples is

accomplished by “chain-of-custody” procedures as follows:

1) A chain-of-custody record (Figure 5) will be completed for each set of samples.

2) Samples will not leave custody of the field investigator until relinquished to

another party.
Custody is defined as:

1) In actual physical possession of field personnel.
mid QAPjP.doc '
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2) In the field personnel’s view after being in physical possession.

3) In a locked area after being in physical possession.

4} In a designated, locked storage area.
Laboratory Operations
All samples submitted to the analytical laboratory selected for the project will be brought to the
sample bank manager, who will continue the chain-of-custody by assigning a unique control
number to each sample on receipt; this number identifies the sample through all further handling.

The sample will be recorded in Master Sample Log under its control number, Each sample entry
in the Master Log has the following information:

. Laboratory Control Number;

. Sample description;

. Sample condition;

. Signature of person completing sample record; and
. Date of sample receipt. :

Samples shall be stored in locked storage arcas with provision for hazardous material storage.
The sample bank manager will store each sample in the appropriate area under the laboratory’s

Control Number.

The sample bank manager will initiate a log entry for each sample in the Custody Log and ensure
that each handling of the sample is appropriately documented. Each analyst working with the
sample will first go to the sample bank manager and record in the Master Sample Log actions

taken on the sample, thereby maintaining the chain-of-custody of the original sample.

Project samples will be disposed of in an appropriate manner by the subcontractor.
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Appendix L
12. -~ Analytical Precision and Accuracy
Analyte Analytical Detection Quantitation Precision Accuracy
Method Limit Limit (water/soil) | (water/soil)
(water/soil) | (water/soil)
(units) (units)
VOCs 8260 See first table below See second table below
Petroleum 418.1
Hydrocarbons
PCBs 8082
ICP metals 6010B/7470
SVOCs 8270

Laboratory Analysis Parameter Table

Parameter Quantitation Limit Objective
Aqueous Soil/Sediment
ug/L ug/kg

Volatile Organics

Acetone 10 50
Benzene 1 2.5
Bromodichloromethane 1 2.5
Bromoform 1 25
Bromomethane 2 5
2-Butanone (MEK) 10 50
Carbon Tetrachloride 1 2.5
Chlorobenzene 1 2.5
Chloroethane 2 5
Chloroform 1 2.5
Chloromethane 2 5
1,2-Dichiorobenzene i 2.5
1,3-Dichlorobenzene 1 2.5
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Laboratory Analysis Parameter Table

1,4-Dichlorobenzene 1 25
1,1-Dichloroethane 1 25
1,2-Dichloroethang 1 25
1,}-Dichlorocthene 1 25
1,2-Dichloroethene (Total) 1 2.5
1,2-Dichloropropane 1 2.5
cis-1,3-Dichloropropene 0.5 25
trans-1,3-Dichloropropene 0.5 2.5
Ethylbenzene 1 2.5
2-Hexanone 10 10
4-Methyl-2-pentanone 10 10
Styrene 1 25
1,1,2,2-Tetrachloroethane 1 2.5
Tetrachloroethene 1 25
Toluene 1 25
1,1,1-Trichlorocthane 1 2.5
1,1,2-Trichlorocthane 1 2.5
Trichloroethene 1 2.5
Vinyl chloride 2 5
Xylenes (Total) 1.0 25
Bromobenzene 1.0 2.5
Bromochloromethane 1.0 2.5
Chlorodibromomethane 1.0 2.5
2-Chlorotoluene 1.0 2.5
4-Chlorotolune 1.0 25
cis-1,2-Dichlorocthene 1.0 2.5
trans-1,2-Dichlorocthene L0 2.5
Dibromomethane 1.0 2.5
1,2-Dibromo-3-chloropropane 1.0 2.5
1,3-Dichloropropane 1.0 25
2,2-Dichloropropane 1.0 25

mid QAPjP.doc




Title: Middletown Brownfields QAPjP

Site Name:
Site Location: Middletown, CT

Revision Number:
Revision Date:
Page: 35 of 47

Laboratory Analysis Parameter Table

1,1-Dichloropropanc 1.0 25
Ethylenedibromide 1.0 2.5
Fluorotrichlaromsthane 1.0 2.5
Hexachlorobutadiene 1.0 2.5
Isopropylbenzene 1.0 2.5
Methylene chloride 1.0 2.5
Methy]-t-butyl-ethcr 1.0 2.5
n-Butylbenzene 1.0 2.5
n-Propylbenzene 1.0 25
Naphthalene 5.0 25.0
m+p-Xylene 1.0 ' 2.5
p-Isopropyltolene 1.0 25
o-Xylene 1.0 25
Sec-Butylbenzene 1.0 2.5
Tert-Butylbenzene 1.0 ‘ 25
1,1,1,2-Tetrachloroethane 1.0 25
1,2,3-Trichlorobenzene 1.0 2.5
1,2,4-Trichlorobenzene 1.0 25
1,2,3-Trichloropropane 1.0 2.5
1,2,4-Trimethylbenzene 1.0 25
1,2,5-Trimethylbenzene 1.0 2.5

Laboratory Analysis Parameter Table

Parameter Quantitation Limit Objective
Aqueous Soil/Sediment
ug/L mg/kg
Semivolatile Organics )
Acenaphthylene 10 0.33
Anthracene 10 ' 0.33
Benzo(a)anthracene 10 0.33
Benzo(b)fluoranthene 10 0.33
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Benzo(k)fluoranthene 10 0.33
Benzo(a)pyrene 10 0.33
Bis(2-chloroethyl)ether 10 0.33
Bis(2-chloroisopropyl)ether 10 0.33
Bis(2-ethyl hexyl)phthalate 10 0.33
Butyl benzl phthalate 10 0.33
2-chlorophenol . 10 0.33
Di-n-octyl phthalate 10 0.33
2,4-Dichlorophenol 10 0.33
Fluoranthene 10 0.33
Fluorene 10 0.33
Hexachlorobenzene - 10 0.33
Naphthalene 10 0.33
Pentachlorophenol 50 1.7
Phenanthrene 10 0.33
Phenol 10 0.33
Pyrene 10 0.33
Acenapthene 10 0.33
Anilene 50 1.70
Benzoic Acid 50 1.70
Benzo(g,h,i)perylene 10 0.33
Benzyl Alcohol 20 0.67
Bis (Z-Chloroethoxy) methane 10 0.33
4-Bromophenyl phenyl ether 10 0.33
4-Chloroaniline 20 0.67
2-Chloronaphthalene. 10 0.33
4-Chloro-3-methylphenol 20 0.67
4-Chlorophenyl phenyl cther 10 0.33
Chrysene 10 0.33
Dibenzo(a,h)anthracene 10 0.33
Di-n-butyl-phthalate 10 0.33
Dibenzofuran 10 0.33
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1,3-Dichlorobenzene 10 0.33
1,4- Dichlorobenzene 10 0.33
1,2- Dichlorobenzene 10 0.33
1,2-Diphenylhydrazine 10 0.33
3,3-Dichlorobenzidine 20 0.67
Diethy! phthalate 10 0.33
2,4 Dimethylphenol 10 033
Dimethyl phthalate 10 0.33
2-Methyl-4,6-dinitrophenol 50 1.7
2,4-Dinitrophenol 50 1.7
2,4-Dinitrotoluene 10 0.33

| 2,6~ Dinitrotoluene 10 0.33
Hexachlorobutadiene 10 0.33
Hexachlorocyclopentadiene 10 0.33
Hexachloroethane 10 0.33
Indeno (1,2,3-cd)pyrene 10 0.33
Isophorane ' 10 0.33
2-Methylnapthalene 10 0.33
2-Methylphenol (o-cresol) 10 0.33
4-Methylphenol (p-cresol) 10 0.33
2-Nitrophenol 10 0.33
4-Nitrophenol 50 1.7
2-Nitroaniling 50 1.7
3-Nitroaniline 50 1.7
4- Nitroaniline 50 1.7
Nitrobenzene 10 0.33
N-Nitroso-di-u-propylamine 10 0.33
N-Nitrosocliphenylamine 10 0.33
1,2,4-Trichlorophenol 10 0.33
2,4,5-Trichlorophenol 10 0.33
2,4.5- Trichlorophenol 10 0.33
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Inorganics

Quantitation Limit Objective
Aqueous Soil by TCLP
“ug/l. mgfL
Arsenic 10 2
Barium 10 2
Cadmium 2 0.4
Chromium 10 2
Lead 10 2
Mercury 2 0.05
Selenium 10 2
Silver 10 2
Quantitation Limit Objective
Aqueous ug/L. Soil /Sediment mg/ke

Polychlorinated Biphenyls 0.6 0.1
(PCBs) ,
Extractable Total Petroleum 10 0.4
Hydrocarbons (EPH)
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Metals SW-846 %Rer, %Rec. RPD RPD
Method 60108 Water Soil Field Duplicates Water Soil
All metals 30 50
%Rec. %Rec, RPD RPD
Matrix Spikes ‘Water Soil Lab Duplicates Water Soil
All metals 75-125 75-125  All metals 20 20
VOCs SW-846 %Rec. %Rec, RPD RPD
' Method 82608 {Surrogates Water Soil Field Duplicates Water Soil
Toluene-d8 88-110 70-130  All compounds 30 50
Bromofluorobenzene 86-115 70-130
1,2-Dicloroethane-d4 76-114 70-130
%Rec, %Rec. RSD  RSD
Matrix Spikes ‘Water Soil Blank Spikes Water Soil
1,1 Dichlorocthene  61-145 70-130 1,1 Dichlorocthene 14 25
Trichloroethene 71-120 70-130  Trichloroethene 14 25
Benzene . 76-127 70-130 Benzene 11 25
Toluene 76-125 70-130  Toluene 13 25
Chlorobenzene 75-130 70-130  Chlorobenzene 13 25
{PCBs SW-846 )
Method 8082 %Rec. %Rec, RPD RPD
Surrogates Water Seil Field Duplicates Water Soil
Decachlorobiphenyl  60-150 60-150  Alt Compounds 30 50
Tetrachloro-meta- 60-150 60-150 30 50
xylene
%Rec, %Rec, RSD RSD
Matrix Spikes Water Soil Blank Spikes Water Soil
Arolclor-1260 60-150 60-150 Compounds of 25 25
interest
SVOCs SW-846 %Rec. %Rec, RPD RPD
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Method 8270C

Surropates Water Soil Ficld Duplicates Water Soil
Nitrobenzene-d5 35-114 23-130  All compounds 30 100
2-Fluorobiphenyl 43-116 30-115
p-Terphenyl-d14 33-141 18-137

"%Rec, %Rec. RSD RSD
Matrix Spikes ‘Water Seil Blank Spikes Water Soil
1,2,4- 39-98 38-107 1,24- 28 23
Trichlorobenzene Trichlorobenzene
Acenapthene 46-118 31-137 Acenapthene 3l 19
2 4-Dinitrotoluene ~ 24-96 28-89  24-Dinitrotoluene 38 47
Pyrene 26-127 35-142 Pyrene 31 36
N-Nitroso-di-n- 41-116 41-126 N-Nitroso-di-n- 38 38
propylamine propylamine
1,4-Diclorobenzene  36-97 28-104 1,4-Diclorobenzene 28 27
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Appendix M

13.  Field Quality Control Requirements

pn

{:Trip"IIBIan“IE

[___Daily

Or 1 for each shipping
container of aguegus VOC

samples

No compounds

detected

Re-sample if eross
contamination is suspected,

Field Rinseate
Blank

5% per parameter
per matrix

Or _1 per day per type of
sampling method

No compounds
‘detected

Re-sample if cross
contamination is suspected.

‘Field Duplicate

X _5% per paramster
per matrix

Or

Per EPA Data
validation guidelines
for comparison of field
duplicates

Compare to appropriate action
level (e.g. reportable
concentration, Upper
Concentration Limit, etc.) and
determine need for re-sampling
or re-analysis,

Matrix Spike X __5% per parameter per | Per EPA data Compare to appropriate action
matrix validation guidelines level (e.g. reportable
Jor matrix spike concentration, Upper
Or recovery criteria. Concentration Limit, efe.) and
determine need for re-sampling
or re-analysis,
Performance
Evaluation {PE)
Sample NA NA NA
Other
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Appendix N
14.  Data Management and Documentation

Field Log Book Records

All information pertinent to sampling (including instrument calibration data) will be recorded in
logbook. This book will be bound, preferably with consecutively numbered pages. Entries in the
log book will be made in black ink and will include, at a minimum, a description of all activities,
individuals involved (sampling and oversight), date and time of sampling, weather conditions, any
problems, and all field measurements.

Sufficient information will be recorded during the sampling trip to permit reconstruction of the
sampling without reliance on the collector's memory. Shelf life, lot numbers, manufacturer, and
expiration dates of buffer and standard solutions used for field instrumentation will be recorded.

Equipment Decontamination Procedures

All major decontamination of downhole and excavation equipment will be conducted at a
designated decontamination area(s). When appropriate, drill rigs will be steam cleaned and
drilling equipment will be decontaminated prior to moving. Drilling equipment used for multiple
boreholes will be decontaminated by steam cleaning prior to beginning each boring. (Split-spoons
should be made of stainless steel, but carbon steel is acceptable if it is rust-free.)

Minor decontamination such as cleaning of sampling equipment will be performed at each
sampling site. Rinsates will be collected and managed by City of Middletown. Smaller sampling
equipment such as split spoons, stainless steel or Teflon spatulas and stainless steel mixing pans
will be decontaminated using the following procedures:

. Wash and scrub with low-phosphate detergent in tap water,

. Rinse with deionized water,

. Air dry - on clean polyethylene sheeting; and

. Wrap in aluminum foil, shiny side out for transport.

J Clean equipment may rest on—but never be wrapped in—clean polyethylene
sheeting.

Soils and excavation materials will be returned to their place of origin (either placed inside of the
boreholes or dispersed near the borehole location). The HNu and visval observations will be used
to determine if residuals require further handling and disposal (e.g., offsite disposal as RCRA
wastes). Residuals screened for disposal as a hazardous material will be properly disposed of by
the City of Middletown.
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Appendix O
15. Assessment and Response Actions

The project Quality Assurance Program includes both performance and system audits as
independent checks on the quality of data obtained from sampling, analysis, and data gathering
activities. Either type of audit may show the need for corrective action.

Performance Audits: The sampling, analysis, and data handling segments of a project are
checked in performance audits.

EPA Quality Control Concentrates and NIST Standard Reference Materials will be used to assess
the analytical work. The laboratory QC Coordinator will direct the inclusion in the sample load of
QC samples appropriate to the analyses performed in each batch of 20 or fewer samples. In
addition, any appropriate interlaboratory study samples, which are available during this program,
will be analyzed to further audit the analytical work.

System Audits: A system audit is a qualitative review to ensure that the quality measures
outlined in this QAPjP are in place. TRC randomly selects projects to be audited and
occasionally conducts largeted audits of specific projects. If this project is internally audited by
the TRC QA Officer, a written audit report will be submitted to City of Middletown.

The acceptance limits for the sampling and analyses to be conducted in this program will be those
stated in the method or defined by other means in the QAPjP. Corrective actions are likely to be
immediate in nature and most often will be implemented by the contracted laboratory analyst or
the TRC Program Manager. The corrective action will usually involve recalculation, reanalysis,

or repeating a sample run.

Immediate Corrective Action: Corrective action for analytical work will include recalibration of
instruments, reanalysis of known QC samples and, if necessary, of actual field samples. Specific
QC procedures and checklists will be in use by the analytical laboratory, designed to help analysts
detect the need for corrective action. Often the person's experience will be valuable in alerting the
operator to suspicious data or malfunctioning equipment.

If an immediate corrective action can be taken, as part of normal operating procedures, the
collection of poor quality data can be avoided. Instrument and equipment malfunctions are ‘
amenable to this type of action and the QC procedures include troubleshooting guides and
corrective action suggestions. The actions taken will be noted in field or laboratory notebooks,
but no other formal documentation is required, unless further corrective action is necessary.
These on-the-spot corrective actions are an everyday part of the QA/QC system.
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Corrective action during the field-sampling portion of a program is most often a result of
equipment failure or an operator oversight and may require repeating a run. Operator oversight is
best avoided by having field crew members audit each other’s work before and after a test. Every
effort will be made by the field team leader to ensure that all QC procedures are followed.

If potential problems are not solved as an immediate corrective action, the contractor will apply
formalized long-term corrective action if necessary.

Long-Term Corrective Action: The need for long-term corrective action'may be identified by
standard QC procedures, control charts, performance or system audits. Any quality problem
which cannot be solved by immediate corrective action falls into the long-term category. The City
and its contractor, TRC, will use a system to ensure that the quality problem is reported to a
person responsible for correcting it, and who is part of a closed-loop action and follow-up plan.

The essential steps in the closed-loop corrective action system are listed below.

J Identify and define the problem.

. Assign responsibility for investigating the problem.

. Investigate and determine the cause of the problem.

. Determine a corrective action to eliminate the problem.

. Assign and accept responsibility for implementing the corrective action.
. Establish effectiveness of the corrective action and implement it.

. Verify that the corrective action has eliminated the problem.

Documentation of the problem is important to the system. A Corrective Action Request Form
will be filled out by the person finding the quality problem. This form identifies the problem,
possible causes and the person responsible for action on the problem. The responsible person may
be a laboratory analyst, field team leader, laboratory QC coordinator or the QA Officer. If no
person is identified as responsible for action, the QA Officer investigates the situation and
determines who is responsible in each case.

The Corrective Action Request Form includes a description of the corrective action planned and
the date it was taken, and space for follow-up. The TRC QA Officer checks to be sure that initial
action has been taken and appears effective and, at an appropriate later date, checks again to see if
the problem has been fully solved. The QA Officer receives a copy of all Corrective Action

Forms and then enters them in the Corrective Action Log. This permanent record aids the

QA Officer in follow-up and makes any quality problems visible to management; the log may also
prove valuable in listing a similar problem and its solution.
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Appendix P

16.  Project Reports

The work conducted for this program will be presented in a report prepared by the City’s
contractor (TRC), containing figures and tables depicting site conditions, and recommendations
for further actions. The report will include a statement regarding data quality and the impact of
data problems on the usability of the data. This will include quality problems found, corrective
actions taken and system audits conducted. The Final Report will also include a discussion of
QA/QC activities on the project. A copy of the report will be provided to the City's Project
Manager.
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Appendix Q
12.  Data Validation
a. Data Review Process
Field sampling data will be evaluated by the Field Team Leader and/or the Field QC Coordinator,
based on their judgment of the representativeness of the sample, maintenance and cleanliness of

sampling equipment, and adherence to the approved, written sample collection procedure.

The following criteria will be used to evaluate the field sampling data:

. Use of approved sampling procedures;
. Use of reagents that have conformed to QC specified criteria; and
. Proper chain-of-custody maintained.

Laboratory data will be validated in accordance with the Region I, EPA-New England Data
Validation Functional Guidelines for Evaluating Environmental Analyses, dated July 1996. The
validation will be performed by TRC, who is a contractor experienced in performing data
validation. Quality control summary statements and conclusions will be included in the Brownfield
Pilot Program Report.

b. Data Validation Tier (checkone): ___ Tierl X_ Tierll ___ Tierll
Is the check Data Validation Tier applicable to all parameters/matrices analyzed during this
project?
{check one) X Yes No
If no, document the Validation Tier per parameter/matrix below. .
Have the data validation procedures been modified? (checkone) __ X _Yes No

if yes, document modifications below.

Data Package to be reviewed for completeness.

mid QAPjP.doc




Title: Middletown Brownfields QAP;P Revision Number:
Site Name: Revision Date:
Site Location: Middletown, CT ‘ : Page: 47 of 47

Form R
13.  Data Usability (use multiple pages if needed)

Precision: Precision will be determined by the analysis of duplicate samples and will be expressed
as the relative percent difference, (RPD) which is determined according to the following equation:

Valuel- Value 2 X
Arithmetic Mean of Value land 2

Relative % difference = 100

Accuracy: Accuracy will be estimated from the analysis of laboratory control samples whose
true values are known to the analyst. Accuracy will be expressed as percent recovery. The
formulas to calculate these values are:

Measured Value

True Value
(Sample conc. + spike conc.)} - sample conc.

Percent Recovery =100 x

Matrix Spike Percent Recovery =100 x -
spike conc.

Completeness: Completeness will be reported as the percentage of all measurements made
whose results are judged to be valid. The procedures to be used for evaluating data and
determination of outliers are contained in Section 10.3 of this QAPP. The following formula will

C=100-Y—
T

be used to estimate completeness:
where:

C = percent completeness

V = number of measurements judged valid
T = total number of measurement
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TRC STANDARD OPERATING PROCEDURE NO. 001
GROUND WATER SAMPLING

1.0 INTRODUCTION

This Standard Operating Procedure (SOP) was prepared to direct TRC personnel in ground
water sampling activities. This SOP details equipment and sampling procedures for sampling
from monitoring wells, residential drinking water wells, and industrial water supply wells. This
SOP conforms to "A Compendium of Superfund Field Operations Methods (EPA/540/P-
87/001)," and other pertinent technical publications.

1.1 Objective

The objective of ground water samplmg is to obtain a representative sample of water from the
ground water aquifer. This requires that sufficient water be purged from the sampling well to .
ensure that the water sample being collected is representative of true ground water as opposed to
stagnant water which is contained in the well casing and associated plumbing.

1.2 Equipment

The following equipment should be used when sampling a monitoring well. Site specific
conditions may warrant the use of additional equipment.

Water level measuring device

Bailer

Sampling rope or wire

Pumps (if applicable)

Sample containers

Field Logbook and/or Field Data Record for ground water
Traffic Reports

Chain of Custody forms

Custody seals

Measured bucket

pH meter

Thermometer

Turbidity meter

Conductivity meter

Sample preservative kit (includes preservatives for each specific ana1y31s)
Sample labels .

Sample tags

1.95-018.001
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Packing tape

Zip-lock bags

Packing materials
Shipping coolers

Trip blanks (if applicable)
Ice or "blue ice"

PROCEDURES

TRC SOP No. 001
Version 1.0
January 13, 1995
Page 2 of 7

Equipment and procedures for sampling three types of wells are described below, including

®
°
™
2'1
well.
1.
a.
b.
C.
d.
e.
L95-018.001
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Monitoring wells;

Residential drinking water wells; and

Industrial water supply wells.

Ground Water Sampling of Monitoring Wells

The following procedure should be used for collecting a ground water sample from a monitoring

Prior to collecting water samples, placé 2 waterproof sample label on each sample
container. Include the following information on each label:

TRC ProjectNo.: - (e.g., 2850-N61-22)
ProjectName: _________ (e.g., XYZ Corporation)
Sample ID.: X-GW-MW10-41893
Where X - Site initials (e.g., XYZ Site)

GW - Ground Water Sample

MW 10 - Well Designation

41893 - Sampling Date
Ahalysis required: ____ (e.g., TOC)

Preservative: _____ (e.g. ICED, pH<2 H,SO,)




10.

11.

2.2
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Page 5 of 7

Wrap the sample containers in a resealable plastic bag, place them into a shipping
container, cool to with ice packs and complete the chain-of-custody form. Pad

the samples with bubble wrap and/or vermiculite packing as necessary.

Detail in the field logbook the sample location, ID, and time. The TRC field data
record for ground water (attached) should be used to record the following:

- Sample identification Number
- Sample location
- Time and date sample was taken

- Personnel performing the task

- Volume of water removed

- Purging time

- Field parameters such as pH, temperature, conductmty and
turbidity

- Sampling method

- Analytical parameters -

- Preservation method and amount of preservative added

- Chain-6f-custody information such as laboratory contract number
or CLP number

Ground Water Sampling of Residential Drinking Water Wells and Industrial
Supply Wells

. The following procedure should be used for collecting a ground water sample from a residential

well,

1.

Every effort should be made to locate a suitable sampling point which is not positioned
after any type of filtration or water treatment system. This will typically be an outside
tap. If such a non-filtered or non-treated sample cannot be obtained, an effort will be
made to disconnect the filtration/treatment system prior to sample collection after
owner permission is received. If the sampling tap has an aerator device, the aerator will
be removed prior to sampling. _ .

The amount of static water volume contained in the well system (i.e., inside well
casing, storage tank, plumbing) will be calculated. The volume of the static water
column will be calculated using the following equation.

L95-018.001
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6. Wrap the sample containers in a resealable plastic bag, place them into a shipping
container, cool with ice packs to 4°C, and complete the chain-of-custody form. Pad the
samples with bubble wrap and/or vermiculite packing as necessary.
7. Detail in the field logbook or ground water sample collection form, the following
information:
- Sample identification Number
- Sample location
- Volume of water removed
- Purging time
- Field parameters such as pH, temperature, conductivity and
turbidity ' _
- Sampling method
- Analytical parameters
- Preservation method and amount of preservative added
- Chain-of-custody information such as Iaboratory contract number
‘or CLP number
1.95-018.001
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TRC Project: _ Project No.: Date/Time: Sheet___of __
Field Data Record. Contractor Personnet: TRC Personnel:
Ground Water
Samplie No.: Well Location:
,—-—WELL INTEGRITY Protective Wl top of risar measured
YES NO cf::tng Stick-up ft. | Dapth ft. te: of casing historical
| Protect. Casing Secure (romground) |
-| Conerets Collar Intact Water
-]
PVC Stick-up Intact g:::; g:i::ﬁg it Depth____ ft,
Well Cap Presant e = e e mn - o— 16- el
Security Lock Present | WELL DIAMETER [_] 2Inch | Height of "S5 autt ‘:,""
4 {nch | Water Column rt x S5 galit (4 In.)
& Inch 1.5 gel/t(6n)
n —gatft{__In.)
s . o Yy
F:D kGHEE:l NG MEAS wﬁ- MATERIAL D alume of Waterin Well = QI“C.II'I(S)
ackgroun Total gallons
Wall Mouth BVC E . [[Vel= r2h(0.163)] bo purge
FIELD WATER QUALITY MEASUREMENTS
Purge Volume (gal)
pH (Std, Units) Sample Description
Eh (millivolts
Ll tear [[]  Tumta [
Conduct. (imhos/em)
Temp. (C) Color
Turb. (NTU) Cdor
DO (mg1) Other
SAMPLE EQUIPJDECON. . PURGE SAMPLE EQUIPMENT ID DECON. FLUID USED
Petistaltic Pump 1 S Tap Water )
Submarsible Pump i - Alconox N
Baller g I . Tap Water N
Waterra ] - \ HNOg3 {1 or10%) |_
PYC/Sitlcon Tublng | - . . . Tap Water -
Teflon/Silicon Tubing ] | DESCRIPTION OF DECON. PROC. Methanol - -
Alr LIft 1L . ' Hexane -
in-fine Filter L Acstone =
Pressure VacuumFiter |_| . | 3:'??'7 =
Measuring Tape . alor - =
. e _— Alr Dry -
- o] . .None |
' Fiitered Preservation Volume Tinie of oLp . .CLP
ANALYTICALPARAMETERS | /i otqy Methed | Required | cCollectton | sampte Case #
1 O ToLvoities YES NO | 4C 2x40 mL : ‘ .
[ BNA Exractables YES ‘NO | #C 4x1 L Amb GL
[] PEBarpestecides YES NO C B
1 TAL Motats YES NO | HNOg4*C |1L PL
| ] cyantds YES NO | maowscc J1LpL
| YES .NO _
Rev: 8 July 1091

Slgned:
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TRC STANDARD OPERATING PROCEDURE NO. 002
SURFACE SOIL SAMPLING

1.0 INTRODUCTION
This Standard Operating Procedure (SOP) was prepared to direct TRC personnel in the logistics,
collection techniques, and documentation requirements for collecting surface soil samples. The

SOP conforms to "A Compendium of Superfund Field Operations Methods (BPA/540/P-
87/001)," and other pertinent technical publications.

1.1  Objective
The objective of surface soil sampling is to obtain a represehtative sample of soil for laboratory
analysis of contaminants of concern at a given site. This objective requires that the sample be

both free of unsuitable material and be of sufficient quantity and quality for analysis by the
selected analytical method, '

1.2 Equfpment
The following equipment is needed for surface soil sampling:

L Boots, latex gloves, chemical resistant gloves, appropriate level of personal
protection,

® °  Sample containers - one (1) liter glass jar with a Teflon lined cap or two (2) 8 oz.
glass jars with Teflon lined caps (per sample),

®  Teflon coated or stainless steel spoon or spatula.

® ‘Wooden stal_;:es and spray paint (highly visible).

® _ Field logbook and/or TRC Sample Log Form (Form AF-212).
e Sample bottle labels (TRC or EPA, as necessary).

. Chain-of-custody forms (TRC or EPA, as necessary).

. Hand auger.

L Stainless steel trowel.
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L Stainless steel mixing bowl.
L Indelible marking pens.
20 PROCEDURES

2.1  Selection of Sampling Locations

The selection of sampling locations in and around a site must be based on a review of existing
site data, site topography and surface features, results from preliminary site surveys using
geophysical and air monitoring equipment, and the initial estimates as to the extent of the waste
present. At the start of an investigation, the number and location of surface soil samples should
be tentatively identified. After the initial field reconnaissance, the location and number of
samples should be finalized. Ata minimum, the following should be included as sampling

locations:

. Upgradient surface soil to determine background levels.

° Surface soil within the immediate area of contamination.
e Downgradient surface soil to determine any contamination from storm water
runoff.

"Upgradient" and "downgradient" are in reference to site topography and prevailing wind
directions.
Sampling locations may be selected in the following areas at the site:

® - Areas where chemicals may have been stored, handled, or disposed. |

| Areas where motor vehicles hauling chemicals may have traveled on the site,
L Areas where water may have ponded during storm events.

2.2 Orderof Samples

The upgradient samples must be collected first, followed by samples from areas with
increasingly higher suspected contamination.

2.3 Sampling Procedure
All surface debris should be removed prior to sampling including wood, paper, sod, gravel, and

trash. A pre-cleaned stainless steel or teflon coated spoon or spatula should be used to take the
soil sample and fill the sample containers. Care should be taken to avoid sampling anything but

L95-018.002
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soil. Stones, gravel, or vegetation should be removed from the sample since these materials will
not be analyzed.

Sample for VOC must always be collected first. VOC samples should never be homogenized or
composited. Samples will be scooped into the sample bottles using the appropriate tool. The
bottle must be filled to the top, leaving no head space.

In the eveat that a duplicate or split sample is required, a composite soil sample for all
parameters except VOCs will be collected. The following procedure should be used to collect

composite surface soil samples:

1) Ideni:ify three areas for obtaining composite fractions of sample for analysis. The three
areas should be spaced 3 to 10 feet apart, equidistant from each other. Mark the areas to
be sampled with a stake, flagging, or similar markers.

2) Collect the soil using a stainless steel shovel, hand auger, trowel and/or spatula. Avoid
collection of larger pieces of material (cobbles, larger rocks).

3) Fill the VOC sample containers progressively in three increments. Fill one third of the
sample container from the first location, the next third from the second location, and the
final portion from the last location, Transfer sample material directly from each sample
location to the sample container with minimal disturbance,

4) Collect additional material for the remaining parameters by transferring the soil into a
stainless steel bowl. Homogenize the sample prior to filling the remaining sample

cont_ai’ners. -

3) Record the sample location, ID and time in the field logbook. Complete the TRC Sample'

Log Sheet (attached) with the following:

- Sample identification number

- Sample location (sketch of the sample point)

- Time and date sample was taken

- . Personnel performing the task

- Visual or sensory description of the sample

- Brief sediment descriptions (color, texture, appearance)
- Weather conditions during sampling

- Runoff conditions

- Other pertinent observations

195-018.002
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6) Label each sample container with the following information:

a. TRC Project No.: (e.g., 2850-N61-22)

b. Project Name: (e.g., XYZ Corporation)

c. Sample ID.: X-SS 12 - 41884 - 3"-6"

Where: X - site initials (e.g., XYZ Site)

SS - Surface Soil
12 - Sampling Location
41884 - Date _
3"-6" - Depth of Sample

d. Analysis Required: (e.g., METALS)

e. Preservative:_ (e.g., ICED)

f. Collection time: (e.g., 1415)

g. Collection date: (e.g., 4-18-84)
h. Initials of collector: (e.g., FWJI)

After the samples have been collected, the sampling location will be marked with wooden stakes
colored with highly visible spray paint in order to identify the sample location for surveying

purposes.

Wrap the sample containers in a resealable plastic bag, place them into a shipping container, cool
with ice packs and complete the chain-of-custody form. Pad the samples with bubble wrap

and/or vermiculite packing as necessary.
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TRC Project: Project No.: Date/Time: Sheet__of __
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TRC STANDARD OPERATING PROCEDURE NO. 004
EQUIPMENT DECONTAMINATION PROCEDURES

1.0 INTRODUCTION

This Standard Operating Procedure (SOP) was prepared to direct TRC personnel in the methods
for decontamination of field equipment used in hazardous waste investigations, The SOP
conforms to "A Compendium of Superfund Field Operations Methods (EPA/540/P-87/001),"
and other pertinent technical publications. -

1.1 Objective

The objective of equipment decontamination is to remove potential contaminants from a
sampling device or item of field equipment prior to and between collection of samples for
laboratory analysis and limit personnel exposure to residual contamination that may be present

on used field equipment.
1.2 Equipment ,

‘The following equipment may be utilized when decontaminating equipment. Site-specific
conditions may warrant the use or deletion of items from this list.

Alconox, liquinox or other non-phosphate concentrated laboratory grade soap;
Deionized Water;

Pump Sprayer;

1-Pint Squeeze bottle filled with pesticide-grade hexane;

1-Pint Squeeze bottle filled with pesticide-grade methanol:

1-Pint Squeeze bottle filled with pesticide-grade isopropanol;

1-Pint Squeeze bottle filled with pesticide-grade acetone:

I-Pint Squeeze bottle filled with ten (10) percent nitric acid:

1-Pint Squeeze bottle filled with one (1) percent nitric acid; .

Five large plastic wash basins (24 inches by 30 inches by 6 inches deep);
Two coarse scrub brushes;

Small wire brush;

Aluminum foil;

Polyethylene sheeting;

Two large capacity barrels;

All necessary personal protective equipment (gloves, eyewear, tyveks);
Extra quantities of above listed liquids.

- L95-018.004
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PROCEDURES
General

The following procedures should be used for decontaminating field equipment. Procedures will
vary with equipment used and potential contaminants present at the site.

2.2

Procedure for Soil Sampling Equipment

Soil sampling equipment, such as split spoon samplers, shovels, augers, trowels, spoons, and
spatulas will be cleaned using the following procedure:

1.

Lay out sufficient polyethylene sheeting on the ground or floor to allow placement of
the five plastic wash basins and an air drying area, Place wash basins on the
polyethylene sheeting.

Fill the first wash basin with potable tap water. Add sufficient soap powder or solution
to cause suds to form in the basin. Do not use an excessive amount of the soap or
rinsing the soap residue off the equipment will be difficult.

Using a clean coarse scrub brush, wash the sampling equipment in the soap solution in
the first basin, removing all dirt. Allow excess soap to drain off the equipment when
finished. :

Rinse the equipment with tap water in the second basin, using a coarse scrub brush or
pressure sprayer to aid in the rinse, if necessary.

If the equipment is being used to sample for metals, rinse the equipment with nitric acid
in the third basin. A 10 percent solution is used on stainless steel equipment. A one
petcent solution is used on all other equipment. If no metals sampling is being
performed, this step may be omitted.

. Spray down the equipment in the third basin, using deionized water.

Spray down the equipment in the fourth basin, using pesticide-grade isopropanol or
acetone, if sampling for organic compounds is to be performed. If oily, a two-step
process using methanol, followed by hexane should be used to remove both water
soluble and non-soluble compounds.

If no samples for organic compounds are being collected, this step may be omitted.

L95-018.004
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8. Allow the equipment to completely air dry on clean polyethylene sheeting,
9. Rinse the equipment in the fifth basin, using deionized water.
10, Allow the equipment to completely air dry on clean polyethylene sheeting.
11. Reassemble equipment, if necessary, and wrap completely in clean, unused aluminum

foil, shiny side out for transport. Re-use of equipment on the same day without
wrapping in foil is acceptable.

12, Allow spent cleaning solutions in the trays to evaporate into the air. If evaporation is
not possible, all spent cleaning solutions shall be drummed for disposal along with any
other contaminated fluids generated during the field investigation.

13. Record the decontamination procedure in the field logbook or on appropriate field
form.

14, If step 8, rinsing with organic solvents, was performed, check the equipment for the
presence of residual solvents with a photoionization or flame ionization detector prior
touse. If a detection occurs, disassemble the equipment and allow to air dry until no
readings are observed, then re-rerinse with deionized water.

Note that if temperature or humidity conditions preclude air drying equipment, sufficient
spares should be available so that no item of sampling equipment need be used more than once.
Alternatively, the inability to air dry equipment completely prior to reuse should be noted in
the field logbook. In this case, additional rinses with deionized water should be used and

recorded. :
2.3 Procedure for Ground Water Sampling Equipment

Ground water sampling equipment, such as bailers and stainless steel cotd will be cleaned using
the following procedure:

1. Lay out sufficient polyethylene sheeting on the ground oi' floor to allow placement of
the five plastic wash basins and room for air drying and place wash basins on the
sheeting.

2. Fill the first wash basin with potable tap water. Add sufficient soap powder or solution

to cause suds to form in the basin. Do not use an excessive amount of soap or rinsing
the soap residue off the equipment will be difficult,

1.95-018.004
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3. Wash the sampling equipment in the soap solution in the first basin, removing all
residues. Allow excess soap to drain off the equipment when finished.
4, Rinse the equipment With tap water in the second basin.
5. If the equipment is being used to sample for metals, rinse the equipment with nitric acid

in the third basin. A 10 percent solution is used on stainless steel equipment. A one
percent solution is used on all other equipment. If no metals sampling is being
performed, this step may be omitted.

6. Spray down the equipment in the third basin, using deionized water.

7. Spray down the equipment in the fourth basin, using pesticide-grade isopropanol or
acetone, if sampling for organic compounds is to be performed. If oily, a two-step
pracess using methanol, followed by hexane should be used to remove both water
soluble and non-soluble compounds. If no organic compounds sampling is being
performed, this step may be omitted.

8. Allow the equipment to completely air dry on clean polyethylene sheeting.
9. Rinse the equipment in the fifth basin, using deionized water.
10. Allow the equipment to completely air dry on clean polyethylene sheeting,

11,  Reassemble cquip'ﬁent, if necessary, and wrap completely in clean, unused aluminum
foil, shiny side out for transport. Re-use of equipment on the same day without
wrapping in foil is acceptable, ' :

12, Allow spent cleaning solutions in the trays to evaporate into the air. If evaporation is
not possible, all spent cleaning solutions shall be drummed for disposal along with any

other contaminated fluids generated during the field investigation,
13. Record the decontamination procedure in the field logbook or appropriate field form.

14. If step 8, rinsing with organic solvents, was performed, check the equipment for the
presence of residual solvents with a photoionization or flame fonization detector prior
to use. If a detection occurs, disassemble the equipment and allow to air dry until no
readings are observed, Re-rinse with deionized water.
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Note that if temperature or humidity conditions preclude air drying equipment, sufficient

spares should be available so that no item of sampling equipment need be used more than once.

Alternatively, the inability to air dry equipment completely prior to reuse should be noted in

the field Iog. In this case, additional rinses with deionized water should be used and recorded,
24 Procedure for Outsized Equipment

Outsized equipment, such as submersible pumps, will be cleaned using the following procedure:

1. Fill two clean barrels with tap water.
2, Add sufficient concentrated soap to one barrel to form a thin layer of soap suds.

3. Immerse the pump in the soap containing barrel and start pump. Circulate the soap
- solution through the pump and feed discharge into a waste disposal drum or into the
municipal sewage disposal system. . ‘

4, Immerse the pump in the barrel filled with clean tap water and start pump. Circulate
the water through the pump and feed discharge into a waste disposal drum. Run the
pump until no soap residue is visible in the discharge. _

5. Deionized water should then be run through the pump and used to rinse all submersible
parts and hoses.
6. - Record the decontamination procedure in the field logbook or appropriate field form.

2.5 Procedure for Measuring Equipment

Measuring equipment, such as pressure transducers or water level indicators, will be cleaned
using the following procedure:;

| Fill two clean basins with tap water,
2. Add sufficient concentrated soap to one basin to form a thin layer of soap suds.
3. Immerse the device in the soap containing basin and gently agitate. Scrub device if it is

soiled. Do not submerse any electrical connectors or take up reels, only that portion of
the device in contact with potentiaily contaminated water.

L.95-018.004
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Immerse the device in the basin containing the rinse water and gently agitate. Do not
submerse any electrical connectors or take up reels, only that portion of the device in
contact with contaminated water,

Spray rinse‘equipment with deionized water,

Allow the equipment to air dry,

Record the decontamination procedure in the field logbook or appropriate field form.
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TRC STANDARD OPERATING PROCEDURE NO. 005
SOIL DESCRIPTION PROCEDURE

1.0 INTRODUCTION

This Standard Operating Procedure (SOP) was prepared to direct TRC personnel in the method
for describing soil samples in test pits, soil borings, and soil grab samples. The SOP conforms
to "A Compendium of Superfund Field Operations Methods (EPA/540/P-87/001)," and other
perﬁ.nent technical publications.

1.1 Objective

The objective of soil sample description is to provide geological information useful for the
purpose of hydrogeological or geotechnical evaluation of a site. This objective requires a soil
description method that is based upon widely accepted geological criteria.

1.2 Equipment
The following equipment may be necessary during soil description activities:

~ Sand grading chart
Field logbook
Folding Ruler or Yard Stick
Portable table
Polyethylene sheeting
Hand lens
Deionized water in squeeze bottle
Required personal protective equipment (gloves, boot, eye wear, hard hat, etc.).
Air monitoring equipment (as required) |
Duct tape
Boring logs (if applicable)

nd
=

PROCEDURES

21 General

The general description of a soil sample should be in the following order:
1. AColor
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2. Density .
3. Moisture content
4, Geologic modifiers or classifications
3. Major constituent - capitalized
6. Minor Constituent
7. Geologic description (in parentheses)
Example: Tan, loose wet stratified medium SAND, little fine sand, trace coarse sand, frace

silt (glacial outwash)

When logging a soil sample collected from a split spoon when more than oné soil material is
present in the split spoon, describe each one separately, using an additional line(s) on the boring
log form. Start the description from the top of the split spoon, and log each change in
stratigraphy in sequence to the bottom of the spoon. Provide an interval or length (i.e., 0-5 ft.:)
at the beginning of each separate sequence description, followed by a colon. Draw a line below

the bottom of the complete sample description.

2.2 Color

The main color value should be stated, along with an appropriate modifier. For example

light brown
dark brown
reddish brown
brown

The presence of mottling should be included in the description, where present. For example:

® Gray, slightly ‘mottled, dense, damp, poorly sorted angular fine to medium
. SAND, some silt, trace angular coarse sand, trace clay (Iodgement glacial till).

23 Density

In borings, density should be based on the sum of the middle two 6-inch blow counts of a two
foot split spoon or the last two 6-inch blow counts of an 18-inch split spoon. Professional
Jjudgement should be used when applying the density modifier. If high blow counts are due to
the presence of a cobble, boulder or large piece of gravel that impedes forward progress of the
split spoon, density should based upon the character of the material in the split spoon, if any, or
omitted from the description. A notation should be made in the sample description when this
situation occurs. Appropriate modifiers are described below:

1L.95-018.005
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Granular Soils Cohesive Soils
Blows/ft Density Blovws/ft Density
0-4 very loose <2 very soft
4-10 loose 2-4 soft
10-30 medium dense | 4-8 medium stiff
30-50 dense 8-15 stiff
>50 very dense 15-30 very stiff
>30 hard

In test pits, density is subjective and should be based upon the ease of excavation. The above
adjectives for granular and cohesive soils should be used in the description.

2.4 Moisture content

Moisture content should be described using the following modifiers:

. Dry - no moisture,

® Moist - very slight moisture content, no visible water droplets,

® Wet - saturated,
25  Geologic Modifiers

Sedimentological descrip

modifiers include:

tions aid in the geologic classification of a soil material. Appropriate

o Stratification - the presence of alternating layers of non-cohesive materials of different

grain sizes,
L Lamination or varves - the
such as silt and clay.
L95-018.005
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° Sorting - A geological term used to describe-how close in size the grains in a sample
are to each other. For example, a well sorted sample contains grains of similar size; a
poorly sorted sample contains grains of many sizes. '

° Grading - An engineering term used to describe the range in grain sizes present in a
sample. For example, a narrowly graded sample contains grains of similar size; a
widely graded sample contains grains of different sizes.

* Angularity or rounding - Geological terms that are used to describe the general
appearance of visible grains in the soil sample. Useful in determining the origin and
depositional environment of a material. Water transported materials may be rounded.
Glacial tills will be more angular.

2.6 Grain-size scales

Grain size classification should be based on an accepted classification system such as, the
Unified System.

Boulder > 300 mm > 12 inches
Cobble: 75 - 300 mm, 3 - 12 inches

C. Gravel: 19 - 75 mm, 3/4 - 3 inches

F. Gravel: 4,75 -'19 mm, 3/16 - 3/4 inches
C.Sand: . 2.0-4.75mm, 5/64 - 3/16 inches

M., Sand: 0.425-- 2,0 mm, ‘1/64 - 5/64 inches
F. Sand: 0.075 -.0.425 mm

Silt: 0.002 -'0.075 mm

Clay: <0.002 mm

2.7 Proportions

For geologic description, proportions of grain sizes will be based upon the following
nomenclature:

L Trace: 0-10%

e  Little: 10-20%

L Some: 20-35%

®  And: 35-50%
L95-018.005
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The major soil sample constituent is always capitalized and listed first.

Minor constituents also include ancillary materials such as mica flakes, dark minerals, or
naturally occurring organic matter, such as humus, peat, or other vegetative material.
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TRC STANDARD OPERATING PROCEDURE NO. 006
SOIL BORING LOGGING '

1.0 INTRODUCTION

This Standard Operating Procedure (SOP) was prepared to direct TRC personne] in the methods
for recording subsurface conditions in soil borings during site hydrogeological and geotechnical
investigations. The SOP conforms to "A Compendium of Superfund Field Operations Methods
(EPA/540/P-87/001)," and other pertinent technical publications. ‘

1.1 Objective
The objective of soil borings is to provide samples for description and characterization of
subsurface conditions, and obtain samples for geotechnical and chemical analyses, often prior to

installation of a monitoring well. This objective requires the use of consistent procedures for
documenting observations and coflecting samples.

2.0 PROCEDURES
21 Predrilling Requirements

When conducting bdrings in an industrial facility, TRC will contact all utilitiles or industrial
facility personnel necessary to receive clearance to drill at specified locations. The names of the

. personnel authorizing ¢learance will be documented in the field logbook. The exact location of

each boring shall also be reviewed by responsible plant personnel to ensure that the area is free
of the facility-owned buried utilities, '

Dig-safe will be contacted prior to drilling in public areas. Drilling locations shall be no closér
than 25 feet to overhead utilities, The appropriate utility companies will be contacted to provide -
insulation of utility lines prior to commencement of drilling activities.

The supervising geologist/engineer shall record the name of the drilling firm and the names of
the driller and his assistant(s). The date, project location, project number, and weather
conditions shall be recorded as well.

An accurate time log of drilling activities shall be kept. This log shall be kept in the field
logbook and shall include at a minimum, the following:

® Time driller and rig arrive on site
L.95-018.006
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L] Time drilling begins
° Any delays in the drilling activities and the cause of such delays
° Time drillers go off site

o Down time (those periods when drilling activities cease due to equipment malfunctions,
weather, ordered stoppages)

2.2 Test Borings and Well Drilling Subsurface Sampling Methods

Test borings and monitoring well drilling can be conducted by a variety of drilling methods.
The drilling method, drill rig type, soil and rock sampling methods shall be documented. It is
critical to the documentation of subsurface conditions that the soil and rock sampling techniques

be recorded in the field logbook.

Where details of subsurface conditions are necessary, soil sampling shall be conducted using a
split-spoon penetration sampler, driven with a 140 pound hammer with a free-fall of 30 inches.
This is a standard method of soil sampling as described in ASTM Designation D 1586, If
necessary, the length of the hammer shaft will be measured and marked, to ensure a minimum

drop of 30 inches.

The supervising geologist/engineer shall record, at a minimum, the weight of the hammer, the
length of the split spoon sampler, and the number of hammer blows on the spoon per 6 inches of
penetration. Upon removal of the sampler, the earth materials shall be logged in accordance
with TRC SOP No. 005, Soil Sample Description, and Section 2.3.

Rock sampliné will be conducted using a double barrel core sampler. The supervising
geologist/engineer shall record the length of the core barrel, the diameter of the barrel, the rate
of penetration, the down pressure torque, and rotation of the sampler.

2.3 Soil Logging and Sampling

Vertical measurements in a boring shall be made from the ground surface. Split-spoon samples
are typically taken at either 5-foot intervals or continuously through unconsolidated materials.
The sampling interval shall be determined in the project scope of work.

Record the number of hammer blows required to effect each 6 inches of penetration and the

depth from which the sample was collected. When the number of blow counts exceeds 50 per 6
inches, the split spoon sampling shall be terminated and the number of blow per tenths of foot
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(for the last one-half foot) shall be recorded and noted as sampler refusal. Upon extraction of
the sampler, moisture conditions on the drilf rods shall be noted. Upon opening the sampler, the
percent recovery shall be recorded as the length of sample retained over the length of sampler
penetration. Changes in lithology, color, moisture conditions, and texture in the spoon are
measured and recorded prior to emptying the spoon.

If a sample is to be retained, a pre-cleaned stainless steel or teflon coated spoon will be used to
take the soil sample and fill the sample containers. In the event that a duplicate or split sample is
required, the soil will be composited. Compositing will be performed by collecting encugh
sample for two containers and then placing the sample into a precleaned stainless steel basin, and
mixing it thoroughly with a stainless steel spoon. After mixing the sample, it should be equally
divided between sample containers. Samples for VOCs shall never be composited.

Each sample container will be labeled with the following information;

1. TRC Project No.: (e.g., 2850-N61-22)

2. Project Name: (e.g., XYZ Corporation)

3.  SampleID.-X-B 12-X - 12-14

Where X - site initials (e.g., XYZ Site)
. B-

Boring

12 - sample location

12-14 - depth of sample (feet)

4. Analysis Required: (e.2, METALS)

5. Preservative: | (e.g., ICED)
6. Collection time: (e.g., 1415)
7.  Collection date: (e.g., 4-18-94)
8. Initials of collector: (e.g., FW])

The supervising gcolbgist/engineer will log the soil sample on the soil boring log (TRC form
AF-280) according to TRC SOP No. 005, Soil Description Procedure.
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25 Photographing Soil and Rock Samples from Borings

Ar—
——

If soil samples are to be photographed this should occur while still in the split spoon. If
smearing of the sample has occurred, a fresh exposure can be made by scraping with a pen knife
or other similar object. The spoon and sample should be placed in a good light, preferably
against a solid colored background. A ruler for scale and a tag identifying the sample should be
placed in the picture. The identifier tag must have the sample number, depth and project name
or number written so as to be legible in the photograph. Any photographs taken must be

recorded in the field logbook.

L) Rock core samples are photographed in the wooden core box. The rock should be wetted to
enhance the color and textural changes in the rock. Due to the relatively large size of most core

N boxes, the photographer (when possible) should stand up on a chair, tail gate, car bumper or

iy other perch'in order to photograph the box from directly above, and get the entire box in the
camera's field of view. The photograph must include a ruler for scale and an identifier tag

l I _ indicating the project name and number, the boring number, the date, and the depths of the

various core runs.
I
1
i
:i .
D
iy
o
I
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6. Backfill and return the excavated area to the original grade. Make certain the

subcontractor packs down the backfilled soil and does not leave any surface holes or
other hazards when completed.

7. Stake, label, and flag the test pit location for future reference or surveying.

8. If segregation of contaminated soil has occurred, the disposition of these soils should be

in accordance with the site-specific work plan and applicable guidance. Frequently
these are not backfilled into the original pit, but the pit is backfilled with DOT
approved fill. In addition, lining of the pit with polyethylene sheeting, mounding,
covering of the excavation, and surrounding the excavation with gravel to direct surface

runoff away may be required.
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- iand Auger “Trowel - - Alconox
"} Jore Sampler * Sheiby Tube R Tepwater
Spatula/Spoon Dredge Sampler | HNO3 (1 or10%)
low] (stalnloss) Kemmeter " o m
iplit-spoon (2" or 3" Extended Arm || Hexane |
1 Backhoe - T . Alr Dry -
Van Dorn Bottle | D! Water —
Alr Dry -
. None
. Fiitered Praservation Volume Time of CLP cLP
NALYTICAL PARAMETERS | *  (eirete) Method Regulred | Coflection | Sampta Cases-
[ ] Tou volaties YES NO ' - '
. L] BNA Extractables YES NO
" [_] PcBa/Pesticides YES NO
5 TAL Metals YES NO
] cyentde - YES MO
. - —— YEs No -l .
vt Fev: 8 July 1081
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TRC STANDARD OPERATING PROCEDURE NO. 009
GROUND WATER MONITORING WELL INSTALLATION

1.0 INTRODUCTION

This Standard Operating Procedure (SOP) was prepared to direct TRC personnel in the
construction, installation, and development of ground water monitoring wells. The SOP
conforms to "A Compendium of Superfund Ficld Operations Methods (EPA/540/P-87/001),"
and other pertinent technical publications. .

1.1 Objective

The objective of a ground water monitoring well is to collect representative ground water
samples and obtain information on aquifer hydraulic head. A secondary objective is to obtain -
aquifer hydrologic data from the well. ‘These objectives require that the well be installed and
developed using suitable materials, equipment, and procedures.

2.0 PROCEDURES

2,1 Preparation

Prior to the initiation of field work the project manager, field hydrogeologist, or field technical
lead (site manager) will secure the services of a qualified drilling contractor. A contract between
TRC and the drilling contractor will be executed before mobilization. The drilling contractor

~must meet the following requirements:

®  have the appropriate licenses and registrations;
®  have the proper equipment available to perform the type of drilling required; and

®  have personnel who are OSHA-trained to work on hazardous waste sites and are willing to
participate in the appropriate medical monitoring for the site,

Before the start of field tasks, the field hydrogeologist or field technical lead is responsible for
coordinating the following items with the drilling contractor personnel: '

® familiérizing the contractor with the objectives of the investigation;
®  providing and reviewing of a copy of the project work plan with the contractor;
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e providing and reviewing of a copy of the project health and safety plan with the contractor;
and

e  performing a daily health and safety review with the contractor.

Compliance with all state and federal requirements is required prior to the installation of
monitoring wells. The field hydrogeologist or project manager is responsible for obtaining all
required permits, These permits may include, but are not limited to the following:

e notification and approval to drill/install a monitdring well;
®  registration of the well;

e  permit for water withdrawals;

e  well abandonment when the project is completed; and

e  State specified dig-safe permits.

2.2 Materials

In general, all well materials (other than filter sand, seals, and grout) will be cleaned with a high
pressure, hot water wash, rinsed with deionized water, and sealed in plastic bags.
Decontamination and bagging can be conducted by the manufacturer, prior to delivery to the
site. Alternatively, the contractor or TRC may decontaminate the materials at an off-site
location and deliver them to the site in a protective wrap.

2.2.1 Well Screens

Monitoring well screens will typically consist of two-inch diameter, flush-threaded, schedule 40,
polyvinyl chloride (PVC), machine-cut slotted screen. Other materials or sizes may be specified
in the work plan as required by site conditions or local regulations. If the well is to be used for
in-situ hydraulic conductivity testing as well as ground water sampling, wite-wrap type screen
construction is recommended over machine-slotted screen, to increase screen open area and
ensure that the screen does not inhibit the flow of water into or out of the well. The screen slot
size should be selected to retain a minimum of 90 percent of the filter pack material,
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2.2,2 Riser and End Caps

Monitoring well riser and end caps will consist of two-inch diameter, flush-threaded, schedule
40, poly vinyl chloride (PVC). Other materials or sizes may be specified in the work plan as
required by site conditions or local regulauons The top cap will have a small hole drilled
through it to-allow the passage of air, unless the well is to be installed at ground level. In that
case, the top of the well shall be sealed with an expansmn cap, to prevent the inflow of runoff

into the well.

2.2.3 Filter Pack

A filter pack will be required in any formation other than coarse sand and gravels containing less
than ten percent fines (silts and clays) by weight. In such formations, the use of an artificial

- sand pack is optional. The purpose of the filter pack is to inhibit the flow of fines into the well
screen, allowing production of ground water optimal for ground water quality analyses.

Where an artificial filter pack is required the filter material shall be composed of a washed,
graded, commercially-produced silica sand. The uniformity coefficient (C,) of the filter pack
will be no less than one and no more than two, to prevent segregation of the filter material when
it is installed in the well, The grain size of the filter pack shall be no less than 3 and no more
than 6 times the D,, (passing) of the finest geologic unit in which the well is to be screened.. A
multiplier of 3 shall be used if the formation is fine and uniform and 6 if the formation is coarse
and non-uniform. The D,; grain size of the formation should be determined by laboratory sieve
grain-size analysis. If laboratory grain-size analysis cannot be performed, a variety of sand
packs should be available, based upon known geological information of the site. Based upon
field estimates of grain size distribution, a sand pack will be selected that matches the above

criteria. -
2.24 Seal

The seal will consist of bentonite clay pellets, chips, donut or slurry, sufficient to form a two
foot thick seal above the filter pack, The selection of the form of bentonite clay will depend
upon the project budget, location of the top of the filter pack relative to the water table, The seal

will be hydrated with potable analyte-free water.
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2.2.5 Grout

The annular space above the bentonite seal and the ground surface shall be grouted with a
mixture of 95 percent Portland concrete or equivalent, and 5 percent bentonite grout, mixed with
potable water to the specifications of the concrete manufacturer.

2.2.6 Surface Protective Casing

The surface casing shall consist of galvanized steel or steel coated with a rust-proofing coating,
The surface casing shall have a hinged cap with provision for a lock. The base of the casing, at
the point where it shall extend above the concrete pad, shall have a small weep hole drilled
through the casing to prevent the build-up of precipitation or ice between the steel casing and

well riser,
2.3 Monitoring Well Installation

_ Boreholes to be completed as monitoring wells will be advanced and logged in accordance with

TRC SOPs No. 005 (Soil Description Procedure) and No. 006 (Soil Boring Logging).
Equipment used to advance the boring and install the monitoring well will be decontaminated
prior to the start of the boring using the procedures in SOP No, 004. All well materials that do
not appear to be factory cleaned and sealed or those that have become open during shipment to
the site will be steam cleaned prior to use at the site.

2.3.1 Procedures

Monitoting wells will be installed by the drilling subcontractor under the direction of a qualified
TRC geologist or engineer. Monitoring wells will be installed using the following general
procedures which may be dependent on the site specific requirements.

1. 'The construction details of the well to be installed will be provided to the driller, including
well material, screen length, slot size, riser length, depth of the well, sandpack, bentonite
seal, grouting requirements, and surface well completion, '

2. - All well materials will be inspected to ensure that they are clean prior to installation.

3.  Sections of screen and riser will be threaded together and lowered into the borehole.
Centralizers may be used in deeper wells to ensure proper well placement within the

borehole.
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4. - The selected well packing materials will be introduced into the annulus in a manner so as
to ensure an adequate well pack and seal. The thickness of each layer of well pack
material will be measured with a weighted string and recorded. All augess or casing will
be removed sequentially during sand pack installation and the well will remain at the
desired depth during auger or casing withdrawal.

5.  The bentonite seal installation technique will vary with the depth of the water table. The -
appropriate type of bentonite (pellets, chips, or slurry) will be selected to suit the
_ objectives of the installation program. In general, the seal will be installed above the
sandpack so that a thickness of two to three feet is installed. Bentonite seals in shallow
wells installed across the water table will be hydrated and allowed to swell prior to the
emplacement of a cement-bentonite grout mixture.

6. A cement-bentonite grout will be emplaced to fill the annulus of the boring. Dependent on
the depth of the well and water table, the grout may be tremied into the desired location.
The grout mixture (percentage of cement to bentonite) will be recorded and will be in
accordance with the work plan or recommended guidance and Section 2.2.5 of this SOP.
The grout will be pumped into the boring around the well materials to the surface, If
necessary, after solidification of the grout and settling occurs, the grout may need to be
topped of with additional grout mixture. The need for additional grout will be based on
the intended surface completion for the well.

7.  Depending on the location of the well, flush mounted road boxes or steel protective casings
with locking cap will be recommended and cemented in place as described in Section 2.2.6
above. Once completed, the well will be locked and allowed to settle prior to well

development.

8.  Allinformation concerning the well installation details will be recorded on a well
construction diagram (attached).
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Monitoring Well Construction Summary

Project:

No.: Reference Elevation:

Cllent:__

Location:

Boring Contractor:
TRC Geologist:

Date Completed: Elev. Ground Surface:
Depth to Ground Water:
Method:___ Development Date:
Development Method:

Ground
Elavation

-gt—— Elavation top of protective casing:
&—— Elevation of top riser pipe:
- --af—-— Stick-up of protective casing:
e Stick-up of tiser pipe:

-=¢- Type of surface seal:

Generalized Stratigrephy and Water Level

~— |.D. of protective casing:

Type of protactive casing:

~—— Depth bottom of protective casing

¢——— Riserpipe 1.D.
Type of riser plpe;

~=—-- Borehole dlameter:
Jr— Type of backfill:

--t—— Elevatlon/depth top of seal:

~a— Type and thickness of seal:

: -'1——' Depth top of fiiter pack:

T—— Etevatlon/Depth top of screen:

= Type of screen:

‘ Slot slze:

M !!Dl Of_ screen

-J4——— Type of fliter/sand pack:

" Elevation/depth bottam of screen:
Elevatlon/depth bottom of well:
Elevation/depth bottom of filter pack:
Type.of backiill below observation well:

Elevation/depth of borehole:
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TRC STANDARD OPERATING PROCEDURE NO. 010
GROUND WATER MONITORING WELL DEVELOPMENT

1.0 INTRODUCTION

This Standard Operating Procedure (SOP) was prepared to direct TRC personnel in the
development of ground water monitoring wells. The SOP conforms to "A Compendium of
Superfund Field Operations Methods (EPA/540/P-87/0001)," and other pertinent technical

publications. :
1.1 Objectives

Monitoring well development is completed in order to establish a good hydraulic connection
between the well screen and the surrounding aquifer, settle the sandpack and formation from
drilling, and removal of the fine particles (silt) from the water column and sandpack in order to
obtain ground water samples that are representative of the aquifer in which the well is installed.

1.2 Equipment

The complete list of required equipment is presented below. Site specific conditions may
warrant the addition or deletion of some equipment,

Watterra system
Centrifugal pump and hosing :
pH Meter :

Conductivity meter

Turbidity meter

Plastic beaker or jar

Bailer and cord

Field logbook

Well development logsheet

Large capacity DOT-approved containers (if required)
Two, five-gallon buckets

Deionized water spray bottle

Surge-block

Submersible pump
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Procedures

Well development will be completed on monitoring wells after the grout, annular seals, and
protective casings are stable (i.e., 48 hours after installation),

1.

Consult the monitoring well completion diagram and boring logs to determine the well
construction geometry (depth and length of screen), air monitoring results, material
screened, and depth to water. If potable water has been used during well installation,
the estimated amount of water lost to the formation during the drilling process should
be removed prior to the initiation of well development to ensure the removal of fresh

formation water during the development process.

Select the appropriate device and tubing to complete development. The apparatus
selected should be capable of surging the eatire length of the well screen and be
equipped with enough discharge tubing and water withdrawal capability to complete
well evacuation to the surface and into containers if required.

Measure the static water level in thé well using SOP No. 012, and determine the
amount of standing water in the well (well volume). Record the air readings, water
level, and calculated single well volume.

Using the appropriate length of dedicated or decontaminated hosing/tubing and the
selected pumping apparatus, insert the equipment into the well,

Initjate water removal from the well and record the initial field water quality
measurements:of pH, temperature, conductivity, and turbidity on the well development
form. Record any odors, water color, increases in air monitoring results or other
observations in the field Iog book or on the well development form.

Continue to evacuate the well while surging the water in the well screen into and out of
the sandpack. Using a plastic beaker or jar to collect purged water, conduct and record
the field water quality parameters as in No. 5 above with each successive well volume
as well as any additional observations. Rinse measurements probes with deionized -
water between successive measurements and rinse with the purged water prior to the
measurement of each well volume. Water should be withdrawn from the well until
three (3) successive measurements of field water quality measurements vary by less
than ten (10) percent of the instrument's scale. During this procedure, the water clarity
and turbidity should be closely monitored. Typically, following initially turbid results,
turbidity values will decrease with the removal of subsequent well volumes; however,
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stabilization of the turbidity values in silty aquifers may be difficult, Well development
should proceed until turbidity values have stabilized to within ten (10) percent.

7. Once all the development criteria have been satisfied, remove the apparatus from the
well and complete decontamination of the apparatus and probes using SOP No. 004.
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TRC STANDARD OPERATING PROCEDURE NO. 012
WATER LEVEL MEASUREMENT PROCEDURES

10  INTRODUCTION

This Standard Operating Procedure (SOP) was prepared to direct TRC personnel in the methods
for conducting water Ievel measurements in monitoring wells during field investigations at
hazardous and non-hazardous waste sites. This procedure is consistent with "A Compendium of
Superfund Field Operations Methods (BPA/540/P-87/001)," and other pertinent technical

publications.
1.1 Objective

The objective of water level measurements is to gain accurate measurements of the depth of
ground water for use during well installation, in the recording of data for the preparation of
ground water elevation contour maps, purge volume calculations during ground water sampling,

slug tests, packer tests, and pump tests.

1.2 Equibment

The following list of equipment may be utilized during the conduct of water level measurements.
Site-specific conditions may warrant the use of additional.or deletion of items from this list,

Electronic water level indicators

Steel tape and-chalk

Tap Water '

Alconox, liquinox or other non-phosphate concentrated laboratory grade soap
Deionized Water ‘

Pump Sprayer

Pint Squeeze bottles

Any necessary personal protective equipment (gloves, eyewear, tyvek suits)
Air Monitoring instruments as required (Hnu, OVM, etc.) -

Field logbook and monitoring form

Well keys

Previous measurement data (if available)

Oil/water interface probe

Precision ruler

Plunker on tape
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PROCEDURES

The following procedures should be followed during the conduct of water level measurements,
Procedures may vary depending on the equipment used and contaminants present at the site.

Site specific conditions may warrant the use of stringent air monitoring and potentially more
significant decontamination scenarios,

1.

2I

Record the condition of the well (protective casing, concrete collar, lock in place etc.).

Put on latex or other sterile gloves. Stand upwind of the well; unlock and open the
well. If a vented cap is present, conduct well mouth air monitoring from the vent. If a
non-vented well cap is present, remove the cap and monitor the well mouth
immediately. Record all pertinent air monitoring results (sustained, dissipating,
background, odor). _

Identify the previous measuring point marking or notch on the riser or casing (if
present). Record this location in the field logbook or on the water level monitoring

form.

Using a previously decontaminated water leve] indicator, turn on the meter, check the
audible indicator, reel the electronic probe into the well riser (with the increments
visible) slowly until the meter sounds, grasp the tape with hand, withdraw the tape and -
lower it again slowly until the sound is again audible, Check the depth to water on the
tape and make-a mental note of the depth to within .01 feet, Lower the probe dgain
slowly and repeat the measurement for accuracy. Record the depth to water from the
measuring point in the field logbook or on the water level monitoring form., -

Decontaminate the probe and any obviously soiled tape with the procedures identified
in SOP No. 4.

NOTES:

A

Procedures utilized during water level measurements where free phase petroleum
products are floating on the water table should be modified to include the use of the
oil/water interface probe. The procedures during the use of this probe should be
implemented similarly and by manufacturers' specifications, Through the use of this

probe, product thickness can be determined,
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B. The steel chalk and tape method can be used to identify product thickness and water |
“table depth should either of the other methods not be available,

C. The use of a weighted, hollow-ended plunker on a tape reel can be used to gain slightly
less accurate water levels (during well installation).
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TRC STANDARD OPERATING PROCEDURE NO. 013
GENERAL SURVEY PROCEDURES

1.0  INTRODUCTION

This Standard Operating Procedure (SCP) was

prepared to direct TRC personne! in the methods

for conducting general surveys of monitoring wells and site features during field investigations

at hazardous and non-hazardous waste sites.
of Superfund Field Operations Methods (EPA/540/P-87/001),"

publications.

1.1 Objective

This procedure is consistent with "A Compendium
and other pertinent technical

The objective of conducting surveys is to obtain accurate locations and elevations for

incorporation into the preparation

of ground water elevation contour maps,

site contour maps,

and site plans or figures. Horizontal locations should be accurate to one foot and vertical

locations should be accurate to .0
1:30,000.
1.2 Equipment

The following list of equipment may

1 foot. Al traverse loops should close

within a ratio of

be utilized during site surveys. Site-specific conditions

may warrant the use of additional or deletion of items from this Jist.

Theodolite
Automatic Level
Tripod :

Prisms and targets
Compass
Plum-bob

Air Monitoring instruments
Field log book

Calculator

Local bench mark datum _

1.95-018.013 -
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Stadia Rod (graduated in 0,01 feet)
Electronic distance meter (EDM)

Folding engineers rule (graduated in 0.01 fect)
Steel tape (graduated in 0.01
Any necessary personal protective equipment (boots, gloves,

feet)
tyewear, tyvek suits)

as required (Hnu, OVM, ete.)




b
=)

2.1

TRC SOP No. 013

Version 1.0
January 13, 1995

Page20f3

Previous measurement data (if available)

Surveying nails (PKs)

Stakes and tacks

Flagging and/or marking paint

Permanent markers and/or lumber crayons

Portable radios

Traffic cones, safety vests
Hammer, chisel, axe, knife, saw, shovel

PROCEDURES

Procedures for conducting relative elevation surveys (level loop)

The following procedures should be utilized during the conduct of relative elevation surveys.
Procedures may vary depending on the equipment used, features to be surveyed, and
contaminants present at the site. Site specific conditions may warrant modifications to these
procedures and certain sites will require a licensed surveying subcontractor, This SOP is
intended for use on small areas where only relative elevations are required and can be conducted

by qualified TRC personnel.

L.

For monitoring well elevation surveys, follow the map or plan of locations in a logical
order. :

Record the condition of the well (protective casing, concrete collar, lock in place etc.). |

Identify the previous measuring point marking or notch on the riser or casing (if
present). Record this location in the field logbook and provide it to the subcontractor or

other rod person.
Set-up and level the instruments to be used during the survey.

Measure the instrument height above the bench mark elevation (temporary or
permanent).

Begin the level-loop to the desired locations and record all measurements in the field
book. Instruct the subcontractor (or other) to record the elevation of the top of the
protective casing, the top of PVC riser at the measuring point notch or marking (if
present) and the ground surface to within 0.01 foot. Shots which are greater than 500
feet in distance should be avoided due to the potential for error. To promote accuracy,
the stadia rod should be swayed back and forth slowly by the rod person and the
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. surveyor should record the lowest measurement. The loop should be closed at the
\ ‘ starting point (bench mark) within +/- 0.05 feet of the original elevation per foot of
length of level loop not exceeding +/- 1.0 foot,

7. Replace the vented cap, lock the well and continue the level loop.
2.2 Relative Traverse Surveys

The following procedures should be utilized during the conduct of traverse surveys. Procedures
i may vary depending on the equipment used and the features to be surveyed. Site specific
conditions may warrant modifications to these procedures. This SOP is intended for use on
small areas where only relative locations of site features are required and can be conducted by
qualified TRC personnel,

1. Establish the traverse loop to be surveyed.

2. Set-up and level the surveying instrument (transit, theodolite) over a reference stake

and center cross-hairs of the optical plumb on a tack in the center of the stake. Set the

| internal verniers to zero degrees. Conduct a back-sight on an established benchmark.

Measure the instrument height above the bench mark elevation, unlock the horizontal

vernier and turn the instrument clock-wise (towards a positive angle) to the desired

location. Record the measurements in the field book. The prism mounted on a tripod,

3 staff or a stadia rod should be set and held by the rod person in the middle of the object

_ of interest. After all shots are completed at this Iocation, set a stake (hub) or PK nail (if

g - inasphalt or concrete) in the ground at the next desired survey station. Avoid shots

g which are greater than 500 feet in distance unless an electronic distance meter is being
u - .

1 .

* 3. Set-up and level the instrument over the next station and center the cross-hairs of the
optical plumb on a tack in the center of the stake. Repeat step No. 2 except the back

| sight will be to the former reference station stake instead of a bench mark. The final

station should be sighted into the original bench mark. The traverse should close within

!1 a ratio of 1:30,000 feet. Horizontal locations should be accurate to within +/- one (1)
foot. '
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1.0 INTRODUCTION

. Purpose and Scope
- . This manual details the quality assurance program in effect at Katahdin Analytical Services, Inc, It

is meant to be a teaching tool and source of information for laboratory personnel and clients. The
Manual is divided into sections, each dealing with a different phase of laboratory operation, yet all
sections overlap and function together to form a complete quality assurance program. The Manual
is based on Good Laboratory Practices, technical knowledge, industry-accepted standard
analytical practices and common sense. ' '

The Manual must be read and understood by all laboratory personnel as part of their training
program. The Manual should also be referred to regularly as a source of information. A system of
continuous updating is built into the Manual to allow it to change as laboratory conditions change
or as new regulations are promulgated, This manual is a controlled document, which means that
its identity, development, distribution, and status must be known and traceable at all times. All
Katahdin permanent laboratory personnel are assigned a controlled copy. Temporary personnel
are expected to read and understand the QA Manual.

Whenever a technician or analyst is in doubt as to proper procedures in a specific circumstance,
the Manual should be consulted. Omissions or errors should be immediately reported to the
Quality Assurance Officer for corrective action. IT IS THE RESPONSIBILITY. OF EACH
LABORATORY WORKER TO ENSURE THAT THE PROVISIONS OF THIS MANUAL
ARE FOLLOWED. Disagreement with specific requirements or knowledge of changes causing
deviation from the procedures should be discussed with the immediate supervisor before further
work is completed, Laboratory personnel are encouraged to comment on the Manual and make

recommendations for more efficient procedures.
{

The latest revision-of each section of the Manual is the applicable rule, Therefore, revisions will
be announced to all laboratory personnel. An uncontrolled copy of the Manual is offered to
clients and regulatory agencies as the definitive quality assurance program used at Katahdin.

QA Policy and Objectives of the ngfam

Katahdin is committed to quality as priority number one. Katahdin's quality assurance policy is
based on the definition of quality as conformance to requirements governed by company policies,
government regulations and standard operating procedures. This commitment recognizes the need
for data to be representative of the environmental conditions under investigation suppotted by
measurements generated within a system that is designed to address applicable regulatory
compliance criteria. Katahdin's Quality Assurance (QA) Manual and QA Program have been
developed to fulfill this commitment. Our Quality Assurance Program contains provisions for
establishing, maintaining and executing protocols to produce data of knmown quality and
defensibility through the proper documentation of all measurement activities. No other concerns
will be permitted to interfere with the execution of the elements of this QA Program and the
quality of the data generated and delivered.
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This manual describes the set of policies and principles, which- guide day-to-day operations.
Specific protocols are included by reference and are contained in a series of volumes cited in

1.3.1

1.3.2

133

- Section 8.0 of this documem,

' Quality Assurance Documents

QA Manual

This document describes management policies related to operation of the analytical
laboratories. It provides overall guidance regarding acceptable practices and discusses
each element of the Quality Assurance Program. It functions as the Project QA Manual
where no other Quality Assurance Project Plan, Statement of Work or other contractually
mandated project plan has been specified, Adherence to the practices described in this
manual is required of all employees. This manual may be revised and/or superseded only
with the written authority of the Katahdin General Manager. The QA Department
administers distribution of controlled copies of this manual,

Standard Operating Procedures Manuals

All procedures related to sample collection, storage, preparation, analysis, disposal, data
validation, data reporting and employee training and safety shall be contained in written
Standard Operating Procedures (SOPs) Manuals. Each SOP shall contain the elements
outlined in the current revision of SOP QA-800, Preparation of SOPs. All sections shall
be structured in a step-wise manner using numbered sections, All record-keeping
requirements shall be described at each step in the SOP. Examples of forms used shall be
included as tables or figures and referenced within the text. Preparation of SOPs shall be
the responsibility of each department under the guididnce of and review by the appropriate
Supervisor. SOPs shall be assigned a number from the inventory list for SOPs maintained
by the Quality Assurance Department. This number shall become part of the document
control number when the SOP is accepted for implementation by Katahdin management,
SOPs shall be reviewed and approved by the appropriate Supervisor, Manager (e.g., the
Operations Manager for all SOPs related to analytical procedures) and the QA Officer(s),
and submitted by the QA Depariment to the Operations Manager and the General
Manager for approval prior to implementation.

Project QA Plans

Project QA Plans shall be implemented as required. These shall include such documents
as Quality Assurance Project Plans (QAPPs). For those projects, which require specific
QA/QC criteria, the client provides a QAPP that has been approved by a regulatory
agency (i.e. EPA) to Katahdin, Often, Katahdin works in conjunction with the client to

-write the analytical section of a QAPP. In this instance the QAPP -is reviewed and -

approved by the Katahdin Quality Assurance Officer, the Katahdin Operations Manager,
the Katahdin General Manager and/or Field Services Manager as appropriate.
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1.3.4 Document Control, Distribution and Revision

In order that this document achieves the goals outlined in Section 1.2, it is necessary that
each Katahdin laboratory employee be familiar with the current provisions of this
document. It is also necessary that this document represent agreement among Katahdin
management and operational personnel as to the quality level desired and the means to
that end.

Prior to its publication as a controlled document, this manual must be approved by the
Katahdin Quality Assurance Officer(s), Laboratory Operations Manager, and the
Katahdin General Manager. To obtain such approval, the document proceeds through an
iterative process of review and revision, involving the affected managers and their
designated representatives. The signature page at the beginning of the manual represents
acceptance, '

Each time a revision is made to this manual, it must also be approved. The Quality
Assurance Officer(s) must approve each revision. If the revision constitutes a complete
rewrite of the document, then review and approval by the Quality Assurance Officer(s),
Laboratory Operation Manager, and the General Manager becomes necessary. The
Quality Assurance Officer(s) will decide the appropriate approval process in each case,
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.4 Terms and Definitions

A;cumg; The closeness of agreement between an observed value and an accepted reference
: value., When applied to a set of observed values, accuracy will be a combination
of a random component and of a common systematic error (or bias) component,

A iiguot: A measured portion of a sample taken for analysis.

Anély_te: The specific component or constituent that the analytical measurement seeks to
determine, '
Batch: A group of samples which are treated similarly with respect to the sampling or

the testing procedures being employed and which are processed as a unit. For
QC purposes, if the number of samples in a group [first] is greater then 20, then
each group [successive] of 20 samples or less will all be handled as a separate

batch.,

Blank: See Equipment Rinsate, Method Blank, Trip Blank, Field Blank, Calibration
Blank,

Blind Sample: A sample submitted for analysis whose composition is known to the submitter but
unknown {0 the analyst.

Calibration; The process of establishing the relationship between instrumental response and

known traceable quantities of analytes of interest.

Calibration Blank:  ..A quality control sample prepared in the same manner as calibration standards
~with the exception of the addition of the analytes of interest. A calibration blank
“is-used to establish solvent/reagent and system contributions to the analytical

result, '

Comgarabi!iﬂ; Comparébility is a qualitative parameter expressing the confidence with which
one data set can be compared to another. Comparable data are produced through
the use of standardized procedures and techniques.

Completeness: Measure of the amount of valid data obtained from a measurement system
compared to the amount that was expected to be obtained under correct normal
conditions

Continuing

Calibration: The process of analyzing standards periodically to verify the maintenance of

calibration of the analytical system,

Control Chart; A graphical plot of test results with respect to time or sequence of measurement,
together with limits within which they are expected to lie when the system is in a
state of statistical control.
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A range within which specified measurement results must fall to signify statistical
control. A process is considered in control if data falls within the prescribed
limits. A process is considered “out-of-control” if data falls outside the
established control limits, These data are considered suspect and require
corrective action including, but not limited to, qualification of the data.

The internal process of review by which data are shown to be valid as evidenced
by the soundness of the analytical system and successful meeting of the Data
Quality Objectives (DQOs). Refer to QAM-002, Section 8.4.

The weight of a sample based on percent solids. The weight after drying in an
oven. Refer to Katahdin Analytical Services SOP CA-717, Total Solids (%

Moisture).

A second measurement made on the same sample, sample extract or sample
digestate to assist in the evaluation of precision of analysis.

See Field Duplicate, Matrix Duplicate, and Matrix Spike Duplicate.

A field blank used to verify the effectiveness of equipment decontamination
procedures. Laboratory deionized water is passed over samplmg equipment afier
decontamination, collected, and analyzed by the lab.

“Samples of analyte-free mecha (generally water) taken from the laboratory to the

field as: 1) distinct aliquots in the same containers used to collect samples with the
appropriate preservative reagents added, or; 2) a single reserve to be aliquoted in
the field into the appropriate containers with the appropnate preservatives for the
parameters of interest. The intent of the field blank is to ascertain and document
any contamination attributable to shipping, field handling procedures and
potentially to ambient conditions.

Independent samples which are collected as close as possible to the same point in
space and time, They are two separate samples taken from the same source,
stored in separate containers and analyzed independently. These duplicates are
useful in documenting the precision of the sampling process.

A portion of material received by the laboratory to be analyzed, that is contained
in single or multiple containers and identified by a unique field ID number.

The elapsed time expressed in days (except for parameters requiring analysis in
<48 hours) from the date of sample collection by the field personnel until tie
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~date of its processing/analysis. Holding time requirements are dictated by the

EPA Federal Register 40CFR Part 136, Table II, or other appropriate method
references, QAPPs, State regulation, or specific agency programs (i.e. AFCEE,
NFESC, elc.).

The degree to which a property or substance is evenly distributed throughout a
material.

The Smallest signal above background noise that an instrument can detect at a
99% confidence level. The IDL does not consider any effects that the sample
matrix, handling or preparation may have.

The process of analyzing standards, prepared at specified concentrations, to
define the quantitative response, linearity and dynamic range of the instrument to
the analytes of interest, Initial calibration is performed whenever the results of a
continuing calibration do not conform to the requirements of the method in use or
at a frequency specified in the method.

Analytes, selected as non-targets or in a deuterated state, which are added to all
standards and samples at the time of instrumental analysis. Internal standard
quantitation takes into account the variability of the instrumental components at
the discrete time of standard or sample analysis. The quantitation of the internal
standard provides the evaluation of the influence upon the analysis and provides

for the application to final sample data.

A control sample whose matrix is of known composition or analyte-free matrix
spiked with a known concentration of analytes of interest. Laboratory control
samples are handled using the same preparation, reagents, and analytical methods
employed for field samples. Laboratory Control Samples are utilized as indicators
of the accuracy of the analysis.

Laboratory Information Management System

A quantity of bulk material of similar composition processed or manufactured at
the same time,

The component or substrate (e.g. surface water, drinking water) which contains
the analyte of interest,

An intralaboratory split sample which is used to document the precision of a
method in a given sample matrix.
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Aliquot of sample fortified (spiked) with known quantities of specified analytes
and processed through the entire procedure in order to indicate the
appropriateness of the method for the matrix by measuring recovery.

Intralaboratory split samples spiked with identical concentrations of target analyte
(s). The spiking occurs prior to sample preparation and analysis, They are used to
document the precision and bias of a2 method in a given sample matrix,

An analyte-free matrix to which all reagents are added in the same volumes or
proportions as used in sample processing. The method blank should be carried
through the complete sample preparation and analytical procedure. The method
blank is used to document analyte contribution resulting from the analytical
process. Acceptable levels of contamination are defined in individua! SOPs
and/or by project specific data quality objectives.

The statistically derived minimum concentration of a substance that can be
measured and reported with 99% confidence that the analyte concentration is
greater than zero. Method detection limits are determined using replicate spike
samples prepared by the lab and taken through all preparation and analysis steps
of the method. The method detection limit is calculated using the appropriate
Student's t parameter times the standard deviation of a series of spiked samples.

A process to evaluate the compliance of actual laboratory practices with relevant

_project requirements, regulations, contract spectﬁcauons or internally stated
~standard operating procedures and practices.

A process to evaluate the proﬂciency of an analyst or laboratory by evaluation of
the results obtained on known test materials.

The agreement among a set of replicate measurements without assumption of
knowledge of the true value, Precision is estimated by means of
duplicate/replicate analyses. These samples should contain concentrations of
analyte above the MDL, and may involve the use of matrix spikes. The most
commonly used estimates of precision are the relative standard deviation (RSD),
when two or more samples are available and the relative percent difference
(RPD), when only two samples are available.

A stated plan that clearly defines the objectives, methods-and procedures for
accomplishing a task.
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‘POL: Practical Quantitation Limit; a value three to five times the Method Detection
' Limit.
OAPP; A Quality Assurance Project Plan or QAPP is a project specific docurnent that
e describes the policies, organization, objectives, functional activities, and specific
QA and QC activities designed to achieve the data quality goals of a specific
project.
Quality Assurance ‘
Program: A system of policies and procedures whose purpose is to ensure, confirm and
document that the product or service rendered fulfills the requirements of
Katahdin and its client. Quality Assurance includes quality planning, quality
control, quality assessment (auditing), quality reporting and corrective action.
Quality
Control: A system of checks and corrective measures, integrated with the activities that
directly generate the product or service, that serves to monitor and adjust the
process to maintain conformance to predetermined requirements.
Reporting )
imit: The level at which method, permit, regulatory and client specific objectives are
met. The reporting limit may never be lower than the statistically determined
MDL, but may be higher based on any of the above considerations. Reporting
limits are corrected for sample amounts, the dry weight of solids, and instrument
dilution factors, unless otherwise specified.
Rounding
Rules: - - If the figure following those to be retained is less than 5, the figure is dropped,
-and the retained figures are kept unchanged. If the figure following those to be
- sretained is greater than 5, the figure is dropped, and the last retained figure is
raised by 1. If the figure following those to be retained is 5, the figure § is
dropped and the last-place figure retained is increased by one if it is an odd
number or it is kept unchanged if an even number. If a series of multiple
operations is to be performed (add, subtract, divide, multiply), all figures are
carried through the calculations. Then the final answer is rounded to the proper
number of significant figures,
Original # Rounded To
. 11.443 11.44
11.446 : 11.45
11.435 11.44
11.425 11.42
Sensitivity: Capabilitf( of methodology or instrumentation to discriminate between samples

having different concentrations or containing differing amounts of an analyte.
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* The number of digits in a value that are justified by the accuracy and precision of
the method being used. A value is made up of significant figures when it contains
all digits known to be true and one last digit in doubt.

Aliquots of sample taken from the same container and analyzed independently. In
cases where aliquots of samples are impossible to obtain, field duplicate samples
should be taken for the matrix duplicate analysis. These are usually taken after
mixing or compositing and are used to document intra- or interlaboratory
precision, -

A substance or material the properties of which are known with sufficient
accuracy to permit its use to evaluate the same property in a sample,

A written document that details the method for an operation, analysis, or action
with thoroughly prescribed techniques and steps that outline expected limits of
achievement and will produce consistent performance with repetitive use. This
document must be officially approved as the method for performing certain

routine or repetitive tasks, '

A compound which is similar to the target analyte(s) in chemical composition and
behavior in the analytical process, but which is not normally found in
environmental samples. When employed, these compounds are added to every
field and quality control sample prior to processing or preparation. Surrogate
compounds are used to evaluate analytical efficiency by measuring recovery.
Surrogates are generally utilized for organic analyses.

sAn on-site inspection or assessment of a laboratory’s quality system or one of its
-components,

The ability to trace the source and accuracy of a material (i.e., standard) to a
recognized primary reference source such as the National Institute of Standards
and Technology (NIST) or USEPA. Also, the ability to independently reconstruct
and review all aspects of the measurement system through available
documentation.

A sample of analyte-free media taken from the laboratory to the sampling site and
returned to the laboratory unopened. A trip blank is used to document
contamination attributable to shipping and field handling procedures. This type of
blank is useful in documenting contamination of volatile organics samples.

The internal process of review by which data are shown to be valid as evidenced
by the soundness of the analytical system and successful meeting of the DQOs
(not to be confused with data validation by an outside independent source).
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“Verified Time of _
Sample Receipt: VTSR is the time that the laboratory accepts samples into its custody as

documented by Sample Management signature and record of time of receipt on

the chain-of-custody accompanying the samples. VTSR includes the inspection

and resolution of any inconsistencies or issues regarding sample status, condition,
o or analytical request. VTSR begins at the time of final resolution

‘W'grrﬁng Limits: The limits (typically 2 standard deviations either side of the mean) within which

most analytical results are expected to lie with a 95% probability while the system
remains in a state of statistical control.
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o TABLE 1-1
ACRONYMS
AA.. - Atomic Absorption
ACOE, Army Corps of Engineers
- AFCEE Air Force Center for Environmental Excellence

CCB Continuing Calibration Blank

ccC Calibration Check Compounds

CCv Continuing Calibration Verification

CLP Contract Laboratory Program

CRADA Cooperative Research and Development Agreement

CRDL Contract Required Detection Limit

DQO Data Quality Objectives

GC Gas Chromatograph

GCMS Gas Chromatograph Mass Spectrometer

GFAA Graphite Furnace Atomic Absorption

GLP Good Laboratory Practices

IC Ion Chromatography _

ICP Inductively Coupled Plasma (Spectrophotometer)

ICV Initial Calibration Verification

IDL Instrument Detection Limit

LCS Laboratory Control Sample

LIMS Laboratory Information Management System

LRS ' Linear Range Standard

MCP Massachusetts Contingency Plan

MDL Method Detection Limit

MS Matrix Spike

MSD - Matrix Spike Duplicate

NBS National Bureau of Standards .

NFESC Naval Facilities Engineering Service Center

NJDEP New Jersey Department of Environmental Protection

PE Performance Evaluation

PQL Practical Quantitation Limit

QA Quality Assurance

QAM Quality Assurance Manual

QAPP Quality Assurance Project Plan

QC ~ Quality Control '

RCRA Resource Conservation & Recovery Act

RPD Relative Percent Difference

RSD Relative Standard Deviation

SD Sample Duplicate

SDWA Safe Drinking Water Act

SOP Standard Operating Procedure

SPCC System Performance Check Compound

SRCR Sample Receipt Condition Report

VTSR Verified Time of Sample Receipt




Katahdin Analytical Services, Incorporated Doc. No. QAM-001

TITLE: Laboratory Quality Assurance Manual _ Section No. 2.0
: Revision No. 4

Date: 4/99
Page 1 of 6

- 2.0 QA ORGANIZATION AND PERSONNEL

Katahdin Analytical Services, Incorporated is a privately held, full service environmental testing firm, The

company consists of analytical services, field sampling and measurement services, accounting, business
_development, financial management, human resources development, information systems, marketing and
" quality activities. The organizational structure of the company is provided in Pigure 2-1.

It is important for efficient laboratory operation that all laboratory employees understand the operational
structure, specific areas of responsibility and lines of authority within the organization. It is equally
important for laboratory personnel to understand that the structures of the Quality Organization may be
separate from other laboratory operations but that the quality function is totally integrated into every
aspect of laboratory operation, All laboratory personne] are responsible for knowing and following
proper methods and standard operating procedures; recording quality control information required by
those procedures in the proper location; and suspending analyses when quality control criteria are not met.

2.1 Laboratory Organization

The laboratory is managed by the General Manager. The Quality Assurance Officer reports
directly to the General Manager.

The General Manager is also responsible for the following functional groups:

Sample Management

Project Management

Laboratory Operations
Management Information Systems
Field Operations

Sales & Marketing Department

" Under the direction of the laboratory Operations Manager, the technical staff is further organized
into the following functional laboratory groups:

Wet Chemistry

Metals Preparation and Analysis

Organic Extractions (Sample Preparation)
GC Analysis

GC/MS Volatiles and Semivolatiles Analysis
Report/Data Management

Each group is led by a Supervisor who is responsible for operations on a daily basis.
Environmental chemists, analysts, laboratory technicians and laboratory assistants report to the
Supervisors. All field personnel report directly to the Field Services Manager. See Appendix A
for resumes of all key personnel employed at Katahdin Analytical Services, Inc.
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Responsibilities

22

It is the individual responsibility of all analysts and technicians to perform their assigned tasks
according to the this QA Manual, applicable SOPs, QA Project Plans, Study Protocols, Scope of

. Work, and Work Plans. This includes responsibility for performing quality control analyses as

specified in the method SOP and for entering the QC data in the appropriate logbook, electronic
database, or method control file system.

Supervisors shall assure that analysts and technicians are instructed in the requirements of the
Laboratory QA Manual, study-specific QA Project Plans, SOPs, Protocols, and Work Plans for
the analytical method or other procedure, Supervisors shall review sample QC data to assure that
QC analyses are being performed at the required frequency, that data are documented in the
appropriate logbook, electronic database, or method control file system, and that established
corrective action procedures for out-of-control situations are followed and the results documented.
It is the responsibility of the Supervisor to assure that data have been validated and reported to
the Reporting/Data Management Group or Operations Manager as appropriate. Supervisors shall
report to the laboratory Operations Manager.

In the absence of the Supervisor, it shall be the responsibility of a designated senior analyst, other
department supervisor, other qualified individual or the Operations Manager to carry on his/her
duties. :

The Operations Manager shall take overall responsibility for technical conduct, evaluation and
reporting of all tasks associated with analytical work performed by the laboratory. The
Operations Manager assures that approved procedures are documented and followed, that all data
are recorded and verified and that all deviations from approved procedures are documented. The
Operations Manager shall assure that Supervisors are instructed in the requirements of the

" Laboratory QA Manual, study-specific QA Project Plans, SOPs, Protocols, and Work Plans, The

Operations Manager provides guidance and assistance in the development of laboratory quality
control procedures, approves quality control limits for methods, works with Supervisors to bring
out-of-control methods back to within established acceptance limits, and assists Supervisors in
correcting analytical problems revealed by QA audits. The Operations Manager shall report to
the General Manager. '

In the absence of the Operations Manager, it shall be the responsibility of his/her designee, who
may be a senior technical person, supervisor or the General Manager, to carry on his/her duties,

The Quality Assurance Depariment shall be responsible for conducting systems audits and
inspections for compliance with this manual, SOPs and QA Project Plans or other project-specific
protocols, maintaining historical files of all QA documents, reviewing QC charts, documenting
findings and corrective actions, reviewing training records, managing PEs, maintaining
conformance with certification requirements and reporting findings related to all of the above to
management. The Quality Assurance Officer shall report directly to the General Manager.

In the absence of the Quality Assurance Officer, it shall be the responsibility of hisfher designee,
who shall not be involved in the direct production of the work in the area of concern, to carry out
his/her duties.
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The General Manager shall dwignaie the Operations Manager and is responsible for managing all

- activities related to laboratory services, including the Quality Assurance Program, The General

Manager shall assure that there is a Quality Assurance Department, that personnel and other

" resources are adequate, that personnel have been informed of their responsibilities, that

deficiencies are reported to the Operations Manager, that corrective actions are taken and
documented and that the quality assurance program is effective in accomplishing the underlying
goals. Any significant changes to written SOPs shall be authorized in writing by the General

Manager.

In the absence of the General Manager, it shall be the responsibility of his/her designee, who shall
not be responsible for the direct production of the work in the area of concern, to carry on his/her

duties.
Training and Orientation
2.3.1 Initial Demonstration of Training

Each new permanent employee receives a four part orientation: a human resources
orientation, a safety department orientation, a quality assurance department orientation,
and a supervisory orientation. The human resources orientation involves matters of
immediate personal concern such as benefits, salary, and company policies. The safety
department orientation is an in-depth examination of the laboratory Chemical Hygiene
Plan and safety program, which are consistent with the requirements of OSHA's. Hazard
Communication Program (29 CFR 1910.1200). The quality assurance orientation
provides the new employee with information on the Katahdin Analytical Services QA
program .through a brief introduction to the QA manual and SOPs, acceptable
recordkeeping practices, and the individual’s responsibility with respect to the quality
assurance-program. The new employee's Supervisor provides the employee with a basic
understanding of the role of the laboratory and the basic elements of that individual's
position within the laboratory. Temporary employees receive the same orientation as
permanent staff with the exception of the human resources orientation. A form
documenting the completion of the new employee orientation and date is maintained in the
employee’s individual training documentation file.

The training of a new employee concentrates on his/her scientific background and work
experience to provide the employee with a level of competence so that the individual will
be able to function within the defined responsibilities of his/her position as soon as
possible. Training techniques utilized may include any of the following:

on-the-job training

lectures

programmed learning

conferences and seminars

short courses

specialized training by instrument manufacturers

participation in check-sample or proficiency sample programs.

.- ¢ & & ¢ o =
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Supervisors shall be responsible for providing documentation of training and proficiency
in accordance with Katahdin Analytical Services SOP QA-805, Laboratory Technical
Personne! Training, for each employee under their supervision. The training
documentation file indicates what procedures (SOPs) an analyst or technician is capable of
performing either independently or with supervision. Employees must complete an Initial
Demonstration of Proficiency (IDP) that meets the requirements of the method. Please
refer to Katahdin SOP QA-807, Method Performance / Precision & Accuracy
Requirements, and individual methods for IDP requirements. Completion of these
analyses is documented on the Katahdin Technical Method Training Checklist. A
summary of results and documentation of the applicable raw data files is maintained in the
employee’s training file. The Supervisor is reésponsible for maintaining an updated and
current training documentation file for each person under their supervision.

Continuing Demonstration of Training

Employees must document training in new SOP revisions where changes are deemed

significant by the QAO, General Manager or Operations Manager. Training in new SOP
revisions shall be documented as applicable on Katahdin Analytical Services Retraining
Form. This form should also be used to document refresher training for employees who
have not performed a method for greater than 18 months, In addition, if a supervisor,
manager, QAO or other auditor observes non-conformance, this form may used to

document retraining of the personnel involved.

.Continued Demenstration of Proficiency (CDP) may be documented annually within each -

employee’s training files. This may be accomplished by comparing the results of four
LCSs to.laboratory or method limits. CDP is also accomplished through the continuous
implementation of Katahdin’s QA program. QA/QC elements such as LCSs, blanks,
matrix spikes, MDLs, performance evaluations, sample duplicates and surrogates are all
functions of the QA Program., Evaluation of these elements on a daily or routine basis
can reveal where additional training may need to occur,
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Figure 2-1
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DAPHNE G. WARREN, President and Chief Executive Officer -

:PRESENT QUALIFICATIONS SUMMARY

‘As President and Chief Executive Officer of Katahdin Analyncai Services, Ms. Warren brings over 18
years of financial and managerial experience to-Katahdin, having worked for Maine’s largest banks. .
This expertise allows Ms, Warren to place the emphasis on the analytical processes of the company
whilé' maintaining administrative overhead at a minimum. Ms. Warren is responsible for the
~management of all aspects of Katahdin Analytical Services, Inc.

EDUCATION
Liberal Arts, University of Southern Maine, 1975

PROFESSIONAL EXPERIENCE

11/95-Present - President and Chief Executive Officer, Katahdin Analytlcal Services, Inc.,
Westbrook, ME _

9/94-11/95 - Branch Manager, Atlantic Bank, So, Portland, ME -- Ms. Warren was responsible for
the administration of one of Maine’s largest bank branches. With a deposit base of over $ 30 million,

Ms. Warren interacted with the institution’s largest clients which included both locally-based and
international corporate accounts. Ms. Warren was also responsible for the training in the operation of
banking sales, client service, and staff,

4/90-9/94 - Branch Manager, Citibank, Falmouth, ME — Ms. Warren was responsible for the
operations of this branch office. Ms. Warren conducted business primarily with small business clients
of this $ 34 million deposit base office. In addition to directing a staff, Ms. Warren also was in charge
of consumer lending and sales.

9/89-4/90 - Assistant Branch Manager, Citibank, Falmouth, ME - Ms. Warren was responsible for
sales of deposits with emphasis on lending. She also directed teller activities, both operations and
audit,

6/78-8/89 - Consumer Loan Administrator, Sun Savings & Loan Assoc., Portland, ME -- Ms.
Warren was responsible for processing and approval of consumer loans, introduction of customer
accounts, and client service. ‘

PROFESSIONAL MEMBERSHIPS /| COMMUNITY ACTIVITIES

1988-Present -- Board Member, Falmouth-Cumberland, ME Chamber of Commerce
1985-1988 -- Board Member, Greater Portland Council of Governments, Portland, ME -
1987-1988 .- Chairperson of Town Council, Cumberland, ME

1983-1988 -- Member of Town Council, Cumberland, ME

updated: 1/96




WILLARD C, WARREN, Vice President and Chief Operating Officer

QUALIFICAHONS SUMMARY

‘As Vice President and Chief Operating Officer, Mr. Warren is primarily responsible for sales &
marketing, and technical operations. In this function, Mr. Warren directs the sales force in targeting
opportunities, writing technical proposals, and negotiating contracts. Mr. Warren also works with
operational personnel to ensure project requirements are understood and expectations are met. Mr.
“Warren has operated the present day Katahdin laboratory for prior owners for over ten years.

EDUCATION

B.S./Ciyil Engineering, 1971, Northeastern University, Boston, MA
PROFESSIONAL EXPERIENCE -
11/95-Present - Vice President and Chief Operating Officer

8/94-11/95 - Group Vice President, PACE, Incorporated, Minneapolis, MN — Mr. Warren was
responsible for eight laboratory operations of the eighteen PACE Incorporated Divisions. Mr. Warren
had overall financial accounting and operational development of his group which generated over $ 25
million annually. As a Group Vice President, Mr. Warren worked with laboratory General Managers
in developing sales and marketing programs, evaluating costs, and implementation of quality assurance
standards at each of the laboratories, .

1/92-8/94 - President, Northern Division, Coast-to-Coast Analytical Services, Inc., Westbrook,
ME -~ Mr. Warren was responsible for the management of CCAS’s Northern Division with overall
responsibility for its laboratory operations, including sales & marketing, quality assurance, and
financial performance. Mr. Warren also served as project manager for several large scale Federal
Program analytical projects within AFCEE and COE. Through his experience, he developed a
working knowledge of.Federal and State regulations including those promulgated under the Clean
Water Act, SARA CERCLA and RCRA.

1988-1/92 - Director of Laboratory Services, ABB Environmental Services, Inc., Westbrook, ME
- Mr. Warren had overall responsibility for ABB-ES’s Westbrook, ME environmental laboratory.
Under his direction, Mr. Warren designed ABB’s new laboratory which led to the successful move of
ABB's laboratory operations to Westbrook. The new lab layout and emphasis on TQM led to an
increase in operational efficiency by over 40% within six months.

1971-1988 - Assistant Division Manager/Project Manager, ABB Environmental Services, Inc.,
Portland, ME -- Mr. Warren was responsible for several ABB-ES technical depariments including the
environmental laboratory, civil engineering, wastewater engineering, and special studies. Mr, Warren
also managed ABB’s technical assistance contract with EPA.




WILLARD C, WARREN, Vice President and Chief Operating Officer - Continued

LY

' PROFESSIONAL LICENSES

Pr.ofgs.sional Engineer - Maine

PROFESSIONAL AFFILIATIONS

TAPPI, Chairman, Environmental Division

COMMUNITY ACTIVITIES

Cumberland ~ North Yarmouth Lions Club - Past Treasurer
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DEBORAH F. MCGRATH, General Manager

:PRESENT QUALIFICATIONS SUMMARY
‘As General Manager, Ms. McGrath is responsible for the overall management of the Laboratory, which

includes the oversight and coordination of the Laboratory and Field Operations, Quality Assurance,
Administrative, Support Services, Customer Service, and Sales and Marketing departments.

- EDUCATION

- B.S. Chemistry, Simmons College, Boston, MA 1971
PROFESSIONAL EXPERIENCE
11/95-Present - General Manager, Katahdin Analytical Services, Inc., Westbrook, ME
3/93-11/95 - General Manager, PACE - Maine Laboratory, Westbrook, ME — Ms. McGrath was
responsible for the overall management of PACE New England’s Westbrook, ME and Hampton, NH
locations, which included the oversight and coordination of Laboratory and Field Operations, Quality
Assurance, Support Systems, Administrative, and Sales/Marketing departments.
1989-3/93 - Vice President and Division Manager, NET Inc,, Cambridge Division, in Bedford, MA
(formerly Cambridge Analytical Associates, Inc.) — from 1989-1993 where her responsibilities included
oversight of the technical operations and business development of the division, She was Vice President of

Environmental Services for one year and Director of Analytical Services for two while employed by
Cambridge Analytical Associates, Inc, from 1986-1989. '

1986-1989 - Vice President of Environmental Services, Cambridge Analytical Association, in
Boston, MA

1981-1986 - Manager ‘0f the Laboratory Analysis Department and Inorganics Section, GCA
Technology Division, Bedford, MA

1971-1981 - Analytical Cheniist, Kennecott Copper Ledgemont Laboratory, Lexington, MA
PUBLICATIONS

Ms. McGrath is the author/co-author of over 15 publications on methods development and comparison
studies, waste oil and biota analysis, combustion assessments and waste minimization.

CONTINUING EDUCATION

USEPA Training Program — Quality Systems, PBMS and NELAC: Putting It All Together, - 1998

USEPA Training Program - Analytical Strategy For the RCRA Program - 1998
National Laboratory Training Network — Gearing Up For NELAP - 1998
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JOHN C. BURTON, Laboratory Operations Manager

"PRESENT QUALIFICATIONS SUMMARY

‘A Laboratory Operations Manager, Mr. Burton oversees management of both inorganics and organics

laboratory sections providing pesticides/PCB, volatiles, semivolatiles, wet chemistry, metals preparation,
and.r,r_xetals analysis.

“ Mr. Burton has extensive experience in the environmental analytical chemistry field. Mr. Burton has over

nine years of experience in Gas Chromatography, Mass Spectrometry, HPLC, and IR. Mr. Burton also
has experience using GC/MS-SIM for various special projects including Love Canal.

EDUCATION

M.S. Forensic»'Chemistry, Northeastern University, Boston, MA, 1987
B.A. Chemistry, Virginia Polytechnic Institute and State University, Blacksburg, VA, 1982

' PROFESSIONAL EXPERIENCE

11/95-Present - Laboratory Operations Manager, Katahdin Analytical Services, Inc., Westbrook,
ME ,

10/94-11/95 - Laboratory Operations Manager, PACE - Maine Laboratory, Westbrook, ME — Mr.
Burton managed both the inorganics and organics laboratory sections providing pesticides/PCB, volatiles,
semivolatiles, wet chemistry, metals preparation, and metals analysis.

1/93-10/94 - Laboratory Operations Manager, NET - Thorofare, Thorofare, NJ — Mr. Burton, was
responsible for oversight management of both the inorganics ‘and organics laboratory sections providing
pesticides/PCB, volatiles, semivolatiles, wet chemistry, metals preparation, and metals analysis.
3/91-12/92 - Organic Section Manager, NET-Thorofare, Thorofare, NJ

6/89-3/91 - GC/MS Supervisor, Cambridge Analytical Assoc./NET Cambridge, Cambridge, MA
6/87-6/89 - GC/MS Chemist, Cambridge Analytical Associates, Boston, MA

5/86-6/87 - Analytical Toxicologist, New England Pathology Services, Woburn, MA

Summer 1985 - Chemist, Bureau of Alcohol Tobacco & Firearms, Rockville, MD

CONTINUING EDUCATION

NET Professional Development Series TQM, 1991

NET Professional Development Series, 1990

Hewlett Packard System Manager Course, 1989

Hewlett Packard Aquarius User Course, 1988
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DEBORAH NADEAU, Quality Assurance Officer

:PRESENT QUALIFICATIONS SUMMARY

‘As Quality Assurance Officer, Ms. Nadeau is responsible for direction of the laboratory quality assurance
program. Primary responsibilities include development and. ongoing evaluation of laboratory quality
assurance/quality control (QA/QC) procedures, review of quality control data, and performance of
interrial audits to assess conformance to the laboratory quality assurance program.  Additional

“responsibilities include reviewing and implementing standard operating procedures (SOPs), maintaining
laboratory certification programs, overseeing laboratory performance evaluation analyses, reviewing and
revising the Laboratory Quality Assurance Manual as necessary and preparing QAPs as directed by the
General Manager, .

EDUCATION

B.A./Biochemistry, 1989, Brandeis University, Waltham, MA

PROFESSIQNAL EXPERIENCE .

10/97-Present - Quality Assurance Officer, Katahdin Analytical Services, Inc, , Westbrook, ME

11/95-10/97 - Data Management Supervisor, Katahdin Analytical Services, Inc., Westbrook, ME -
Ms. Nadeau was responsible for coordinating the workload of the Data Management Group and
overseeing such daily functions as data entry, checking and secondary technical review of organics and
inorganics results and compilation and production of final client reports. Her responsibilities also
included working with data collection software and supervising forms generation and data package
production for projects requiring special protocols such as CLP. Ms. Nadeau communicated with the
operations manager, project managers, and laboratory supervisors on the daily status and reporting
requirements of projects.

5/95-11/95 - Data Management Coordinator, PACE - Maine Laboratory, Westbrook, ME — Ms,
Nadeau was responsible for coordinating tasks for the Data Management Group. Additional
responsibilities included data review and data entry for data packages compilation for EPA.

8/92-4/95 - Lab Analyst, PACE - Maine Laboratory, Westbrook, ME - Ms. Nadeau was responsible
for inorganic analysis using ICP, graphite furnace, flame AA and cold vapor AA, data review of metals
and wet lab data, the compilation of CLP protocol data packages through Ward software, training of new
personnel in laboratory skills, and maintenance of elemental instrumentation.

12/89-8/92 - Lab Analyst, Coast-to-Coast Analytical Services, Inc,, Westbrook, ME — Ms. Nadeau
was responsible for inorganic analysis using ICP, graphite furnace, flame AA and cold vapor AA, data
review of metals and wet Jab data, the compilation of CLP protocol data packages through Ward software,
training of new personnel in laboratory skills, and maintenance 6f elemental instrumentation.

5/89-12/89 - Inorganic Analyst, Northeast Laboratory, Winslow, Maine — Ms. Nadeau’s
responsibilities included elemental analyses by flame AA and maintenance of the instrument.




DEBORAH NADEAU, Quality Assurance Officer, conﬁnugd A

CONTINUING EDUCATION

4

"Thermo Jarrell Ash Corporation: Flameless Atomic Absorption Emission Spectroscopy course
'USEPA Training Program ~ Quality Systems, PBMS and NELAC: Putting It Al Together, - 1998

USEPA Training Program — Analytical Strategy For the RCRA Program - 1998
National Laboratory Training Network - Gearing Up For NELAP - 1998

updated: 4/99




JAMES F. GALASYN, Senfor Chemist, GC/MS Laboratory Supervisor

jPRESENT QUALIFICATIONS SUMMARY

‘Dr, Galasyn is supervisor of the GC/MS laboratory and as such is responsible for all GC/MS actmties.

includmg scheduling and tracking of samples, supervision of chemists within the group, and operation and
maintenance of the GC/MS equipment. Dr., Galasyn authors all of the organic standard operating

procedums
EDUCATION

-NSF Post-doctoral Fellowship in Analytical/Atmospheric Chemistry, 1984-1986, Colorado College,

Colorado Springs, CO
Ph.D./Analytical/Environmental Chemistry, 1984, Dartmouth College, Hanover, NH
B.S./Chemistry, 1980, University of Connecticut, Storrs, CT

PROFESSIONAL EXPERIENCE
11/95-Present - GC/MS Supervisor, Katahdin Analytical Services, Inc., Westbrook, ME

8/94-11/95 - GC/MS Supervisor PACE - Maine Laboratory, Westbrook, ME -- Dr. Galasyn was
responsible for the supervision of the GC/MS laboratory and as such was responsible for all GC/MS
activities, including scheduling and tracking of samples, supervision of chemists within the group, and
operation and maintenance of the GC/MS equipment. Dr. Galasyn authored all of the organic standard

operating procedures.

6/87-8/94 - GC/MS Supervisor - Coast-to-Coast Analytical Services, Inc., Westbrook, ME — Dr.
Galasyn was responsible for the supervision of the GC/MS laboratory and as such was responsible for all
GC/MS activities, including scheduling and tracking of samples, supervision of chemists within the group,
and operation and maintenance of the GC/MS equipment. Dr. Galasyn authored all of the organic
standard operating procedures. ]

2/86-6/87 - GC/MS Supervisor and Chemist, Confidential Laboratory, CT ~ Served as GC/MS
Supervisor and was responsible for the analysis of CLP and non-CLP extractable, base/neutral, and acid
semivolatile target compound list and priority pollutant compounds. Instrumental responsibilities included
the operation and maintenance of Hewlett-Packard GC/MS equipment,

9/82-6/84 - Graduate Student, Dartmouth  College, Hanover, NH — As a graduate student, Dr.
Galasyn operated and maintained Finnigan GC/MS equipment for the environmental laboratory, which
included analysis and interpretation of all organic intermediates for the chemistry department,

ADDITIONAL EXPERIENCE

Dr. Galasyn's Post-doctoral Fellowship research was in the field of atmospheric chemistry and was an
investigation of the contribution that dry deposition made to the wet deposition normally associated with
acid rain, Various locales were studied, including the remote free troposphere at the Mauna Loa
Observatory in Hawaii. lonic species monitored included nitric acid vapor, acrosol nitrate, sulfate, and
various actions. Instrumental responsibilities included operation and maintenance of ion chromatographs
an atomic absorption (AA) spectrometer, and field equipment.
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JAMES F. GALASYN, Senior Chemist, GC/MS Laboratpry Supervisor - Continued

For his Doctoral thesis, entitled "Residential Indoor and Outdoor Air Pollution," Dr, Galasyn examined
~the ambient air at various indoor and outdoor locations, and especially focused upon indoor air quality in
the vicinity of woodstoves, fireplaces, and kerosene heaters. Pollutants monitored included polycyclic
‘aromatic hydrocarbons, carbon monoxide, nitrogen dioxide, and total and respirable suspended

particulates. Instrumentation employed included Finnigan GC/MS, various GC's, and HPLC.

PUBLICATIONS AND PRESENTATIONS

J.E. Galasyn, K.L. Téchudy. and B.J. Huebert, "Daily and Seasonal Variability of Nitric Acid
Concentrations in the Remote Free Troposphere at Mauna Loa, Hawaii," Journal of Geophysical
Research, Vol. 92, No, 03,-Pg. 3105-3113, March 20, 1987.

J.F, Galasyn and B.J. Huebert, "Daily and Seasonal Variability of Nitric Acid Concentrations in the
Remote Free Troposphere at Mauna Loa,” presented at the IAMAP/IAPSO Joint Assembly, Honoluhy,

Hawaii, August 5-16, 1985.

B.J. Huebert and J.F. Galasyn, "Measurements of the Dry Deposition of Nitric Acid to a Developing
Winter Wheat Crop," presented at the Rocky Mountain conference - First Symposium on Atmospheric
Chemistry, Denver, CO, July 14-18, 1985,

B.J. Huebert, J.F. Galasyn, and K.L. Tshudy, "Measurements of the Seasonal and Diurnal Variations of
Nitric Acid Vapor at the Mauna Loa Observatory," presented at the Rocky Mountain Conference - First
Symposium on Atmospheric Chemistry, July 14-18, 1985.

J.F. Galasyn, J.F. Hornig, and R.H Soderberg, "The Loss of PAH from Quartz Fiber High Volume
Filters," 1. Air Pollute, Control Assoc., 34, 57 (1984).

J.F., Homig, R.H. Soderberg, A.C. Barefoot, and J.F. Galasyn, "Woodsmoke Analysis: Vaporization
Losses of PAH from Filters and Levoglucosan as a Distinctive Marker for Woodsmoke," in Polynuclear
Aromatic Hydrocarbons, ed. by Cooke, Battelle Press, Columbus, Ohio (1984).

CONTINUING EDUCATION

Member, EPA Air Toxics Workgroup, 1990 - 1991

Hewlett-Packard 5988/96 RTE System Manager Course; Paramus, New Jersey, December 1986
American Chemical Society Short Course, "Effective Management of Chemical

Analysis Laboratories," June 1986

PROFESSIONAL AFFILIATIONS
American Chemical Society
Air and Waste Management Association

American Society for Mass Spectrometry
Phi Beta Kappa
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PETER LEMAY, GC Group Supervisor/GC Operator

:PRESENT QUALIFICATIONS SUMMARY

:As GC Group Supervisor/GC Operator, Mr. Lemay is responsible for coordinating daily operations of

the GC laboratory section. His activities include training of personnel scheduling equipment and staff, - .
prioritizing analytical work to meet holdtime requirements, ensuring that quality contro! criteria are met
and performing data review. Mr. Lemay's responsibilities include oversight of analysis of samples for
2 GC volatiles, pesticides, PCBs, PNAs, and PHCs, DROs/GROs by methods 601/602, 8010/8020,
608/8080A, 8015 mod. He has experience in the performance of herbicide analysis as well as the above
methods and is trained in the operation of the following GCs and detectors: HP 5890, HP5880; HP
5840, Tracon and Waters Dimension; ECD, ELCD, NPD, FID, FPD with either packed or capillary

columns.

As a GC Operator, he is responsible for the analysis of solid and aqueous sample extracts for detection
of pesticides, PCBs, PNAs, and PHCs. Mr. Lemay has more than eight years experience in GC
analysis and nine years of supervisory experience.

EDUCATION
B.A.,_Chemistry, University of Maine, Orono, ME, 1985
PROFESSIONAL EXPERIENCE

11/95-Present - GC Group Supervisor/GC Operator, Katahdin Analytical Services, Inc.,
Westbrook, ME

6/92-11/95 - GC Group Supervisor/GC Operator, PACE - New Hampshire Laboratory,
Hampton, NH — Mr. Lemay was responsible for the supervision of three analysts and the daily
operations of the GC section performing pesticide, PCB, PNA, PHC, and herbicide analysis.

1987-6/92 - GC Group: SupervisorlGC Operator, Resource Analysts, Inc., Hampton, NH — Mr.
~Lemay was responsible for the supervision of three analysts and the daily operations of the 'GC section
performing pesticide, PCB, PNA, PHC, and herbicide analysis.

1985-1987 - Chemist, Burgess Analytical Laboratory -- Mr. Lemay was responsible for performing
chemical analyses on a variety of materials, sample preparation, instrument operation, data review and
evaluation, and training new employees.

1977-1981 - Medical Laboratory Specialist, United States Air Force




PETER LEMAY, GC Group Supervisor/GC. Operator — Continued .
' CONTINUING EDUCATION
Introduction to GC/MS, Hewlett Packard, 1988

"‘.F.r‘c;'r'.at!inc Leadership," Managerial Training by Zenger-Miller, Millipore Corp., Bedford, MA, 9/90 -
* 10/90

Occupational and Environmental Radiation Protection, Harvard School of Public Health, August 1991

"Waste Testing and Quality Assurance,” Washington DC, July 1993
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MICHAEL F. THOMAS, Organic Extractions Supervisor-

:PRESENT QUALIFICATIONS SUMMARY

* As Organic Extractions Supervisor, Mr. Thomas is responsible for coordinating the daily operations of
the extractions laboratory. Mr. Thomas is also responsible for coordinating sample preparation for
BNA, PCB, pesticide, PHC, PNA, and other analyses. He is responsible for scheduling the work load
suchthat hold times are met and sample preparation turn-around time goals are routinely achieved.

'Mr, Thomas interfaces with managers, supervisors, and analysts to coordinate extraction lab activities

‘with those of the instrumental analysis groups. He also ensures sample preparation documentation is
current and complete. Mr. Thomas oversees the initial training of extraction analysts, as well as on-
going technical support and direction to maximize individual analysts’ efficiency and the overall
productivity of the group. Mr. Thomas also initiates cross-training measures to improve versatility
within the group.

EDUCATION
A.A.S., Chemical Technology, Community College of Rhode Island, 1979.
PROFESSIONAL EXPERIENCE

5/96-Present - Organic Extractions Laboratory Supervisor, Katahdin Analytical Services, Inc.,
Westbrook, ME _ '

1989-5/96 - Organic Extractions Laboratory Supervisor, NET Inc., Cambridge Division,
Bedford, MA -- Mr. Thomas was responsible for the supervision of the organic extraction laboratory,
Mr. Thomas was experienced in the preparation of wastewater, soil, sludge, oil and leachate matrices
for the analysés of such parameters as pesticides and polychlorinated biphenyls, semi-volatite and
volatile organic compounds, herbicides and other environmental pollutants. Mr. Thomas was the
primary extraction analyst for the Method 515.1 Method Validation Study for chlorinated acid
herbicides. ]

1988-1989 - Organic Extractions Laboratory Supervisor, Cambridge Analytical Associates, Inc.,
Boston, MA - Mr. Thomas was responsible for the supervision of the organic extraction laboratory.

1987-1988 - Organic Extractions Laboratory Chemist, Cambridge Analytical Associates, Inc.,
Boston, MA -- Mr. Thomas performed routine extraction and concentration procedures with attendant
clean-up of extracts on various types of environmental samples using EPA Sample Management
Office/Contract Laboratory Program and other agency protocols. Mr. Thomas prepared wastewater,
soil, sludge, oil and leachate matrices for the following parameters: pesticides, PCBs, BNAs, VOCs,
herbicides and other environmental pollutants.

1979-1987 - Organic Extraction Laboratory Chemist, Alliance Technologies Division (formerly
GCA/Technology Division), Bedford, MA -- Mr. Thomas assisted in the development of preparative
methodologies for samples from a variety of local government and commercial clients. He collaborated
in the recovery, extraction, concentration and gravimetric analysis of stack gases and ambient air
monitoring samples from toxic waste sites and other generators such as boilers and kilns.
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GEORGE BREWER, Metals Laboratory Supervisor

jPRESENT QUALIFICATIONS SUMMARY

*As Metals Laboratory Supervisor, Mr. Brewer is responsible for the direction and dally operation of the
metals laboratory including scheduling of analyses, performing sample analysis, ‘maintenance of
instramentation and maintenance of SOPs for method compliance. His responsibilities include the
preparation and analysis of water and wastewater, soil, sludge and other solid waste matrices, particularly
“‘ash, for elemental parameters, In addition, he is responsible for equipment maintenance and training of
laboratory personnel. Mr. Brewer has extensive experience in the operation of atormc absorption and

inductively coupled plasma (ICP) spectroscopy equipment.

EDUCATION

M.8./Geological Sciences, 1986, University Of Maine At Orono, Orono, ME
B.S./Geology, 1979, Yale University, New Haven, CT

PROFESSIONAL EXPERIENCE
11/95-Present - Metals Laboratory Supervisor, Katahdin Analytical Services, Inc., Westhrook, ME

- 8/94-11/95 - Metals Laboratory Supervisor, PACE - Maine Laboratory, Westhrook, ME — Mr.
Brewer was responsible for supervision of the metals instrumentation laboratory including scheduling of
analyses, performing sample analysis, maintenance of instrumentation and maintenance of SOPs for

method compliance.

1/94-8/94 - Metals Laboratory Supervisor, Coast-to-Coast Analytical Services, Inc., Westbrook, ME
~ Mr. Brewer was responsible for supervision of the metals instrumentation laboratory including
scheduling of analyses, performing sample analysis, maintenance of instrumentation and maintenance of

SOPs for method compliance.

Chief Chemist, Millipore Corp., Bedford, MA — Mr. Brewer was involved in all aspects of the lab's
work including sample log-in through analysis to report generation and customer service. He was also
responsible for initiating a quality control program at the lab, and oversaw analyses of all EPA WP and

WS performance evaluation samples.

Senior Atomic Spectroscopist, Clean Harbors Analytical Services, Inc,, Braintree, MA - Mr,
Brewer’s responsibilities included training and supervising new analysts, scheduling trace metals in
complex matrices such as wastewater, soil, ash, and oil. He was responsible for bringing the laboratory’s
first ICP on line and developing all ICP methods used by the lab. He also assumed managing
responsibility for the successful completion of analyses on EPA CLP inorganic performance evaluation
samples during the 1987 bid period.




GEORGE BREWER, Metals Laboratory Supervisor ~ Continued

:ADDI TIONAL EXPERIENCE

‘Mr. Brewer's background has provided him with extensive expenence in flame and graplute furnace
atomic absorption spectrophotometry, plasma emission spectrometry, ion chromatography, and several
othcr instrumental and wet chemical inorganic analytical techniques,

- Mr. Brewer s graduate work involved the study of the history of acidification and heavy metal loading in
a Maine watershed through the analyses of sediment cores and water samples by atomic absorption
spéctrophotometry and ion chromatography.

PROFESSIONAL AFFILIATIONS

American Chemical Society
Society for Applied Spectroscopy
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BETSY A. DELANO, Wet Chemistry Laboratory Supervisor

‘PRESENT QUALIFICATIONS SUMMARY

‘As Wet Chemistry Laboratory Supervisor, Ms. Delano is responsible for coordinating daily operations
of the Wet Chemistry laboratory section. Her activities include training of personnel, scheduling
equipment and staff, prioritizing analytical work to meet holdtime requirements, ensuring that quality
control criteria are met and performing data review. Ms. Delano oversees the preparation and analysis

-0f solid and aqueous samples by standard inorganic wet chemistry methods. Ms. Delano has more than
nine years of experience in wet chemistry procedures.

EDUCATION

B.S./Marine Biology, 1989, Gordon College, Wenham, MA
PROFESSIONAL EXPERIENCE

11/95-Present - Wet VChemistry Laborafory Supervisor, Katahdin Analytical Services, Inc.,
Westbrook, ME

8/92-11/95 ~ Analytical Chemist, PACE - Maine Laboratory, Westbrook, ME — Performed wet
- chemistry analyses, including cyanide, chloride, total organic carbon, chemical oxygen demand, total
dissolved solids, total suspended solids, fluoride, sulfide, and sulfite. She also prepared ASTM
extractions of soils/solid samples for wet chemistry analyses, and was responsible for PM-10 and total
suspended particulate testing of air monitoring projects. In the Elements Group, she was involved in
sample digestion and analysis by atomic absorption (both furnace and flame) and atomic emission (ICP)
for the detection of various metals. :

- 1990-8/92 - Analytical Chemist, PACE - Maine Laboratory, Westbrook, ME — Performed wet
chemistry analyses, including cyanide, chloride, total organic carbon, chemical oxygen demand, total
dissolved solids, total suspended solids, fluoride, sulfide, and sulfite.




MARIA CROUCH, Data Management Supervisor

jPRESENT QUALIFICATIONS SUMMARY

‘As Data Management Supervrsor, Ms. Crouch is responsible for coordinating the workload of the Data

Management Group and overseeing such daily functions as-data entry, checking and secondary
technical review of organics and inorganics results and compilation and production of final client
reporits. Her responsibilities also include working with data collection software and supervising forms

" generation and data package production for projects requiring special protocols such as CLP. Ms.

Crouch communicates with the operations manager, project managers, and laboratory supervisors on
the daily status and reporting requirements of projects.

EDUCATION

B.A./Chemistry, summa cum laude, University of Southern Maine, Portland, ME 1993

PROFESSIONAL EXPERIENCE
10/97-Present -~ Data Management Supervisor, Katahdin Analytical Services, Inc., Westbrook, ME

1/97-10/97- Data Specialist II, Katahdin Analytical Services, Inc., Westbrook, ME — As Data
Specialist I, Ms. Crouch oversaw the preparation of data package deliverables. Also responsible for the
assurance that the deliverable packages meet criteria for technical compliance and completeness.

1993-1996 - Data Validator, ABB Environmental Services, Inc., Portland, ME - As Data Validator,
Ms. Crouch was responsible for the review of analytical data for the USEPA Contract Laboratory
Program (Superfund) and private clients. Other duties included, writing fate and transport chemical
profiles for use in report appendix, assistance in the preparation of data quality reporis for presentation to
clients, participation in the evaluation and process of improvement of validation SOPs

and training of new data validation employees.

1986-1988 - Office Manager, Mangino, Inc., Windham, ME

ADDITIONAL EXPERIENCE

Taught the laboratory section of introductory level chemistry courses at the University of Southern Maine,
Spring and Fall 1996.
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ANDREA COLBY, Project Manager

:PRESENT QUALIFICATIONS SUMMARY

"As Project Manager,- Ms. Colby is responsible for managlug analytical projects from initiation to

completion. - Ms. Colby is the point of contact for client projects, - priorities, preliminary data, bottle
orders and price quotes for commercial work and work by special protocol such as CLP. Negotiates

project specifications with clients, insures specifications are met by the lab and delivered to the client in
‘the required time frame, Maintains communications channels with the Sales Department and the

Laboratory Staff.

EDUCATION

B.A. Biology, 1987, University of California, Santa Cruz

PROFESSIONAL EXPERIENCE

11/95-Present - Project Manager, Katahdin Analytical Services, Inc. , Westbrook, ME |

8/94-11/95 - GC/MS Chemist, PACE - Maine Laboratory, Westbrook, ME - Ms, Colby was
responsible for the analysis of extractable, base/neutral, and acid semivolatile target compound list and
priority pollutant compounds. Instrumental responsibilities included the operation and maintenance of
Hewlett-Packard GC/MS equipment.

1/92-8/94 - Elements Group Chemist, Coast-to-Coast Analytical Services, Inc., Westbrook, ME -
Ms. Colby was responsible for inorganic analysis using ICP, graphite furnace, flame AA and cold vapor
AA, data review of metals and wet lab data, training of new personnel in laboratory skills, and
maintenance of elemental instrumentation.

1991-1/92 - Eléments .Group Chemist, ABB, Westbrook, ME - Ms. Colby was responsible for
inorganic analysis using ICP, graphite furnace, flame AA and cold vapor AA, data review of metals and
wet lab data, training of mew personnel in laboratory skills, and maintenance of elemental instrumentation.-

1988-1991 - Wet Chemistry Laboratory Associate Chemist, ABB, Westbrook, ME ~ Ms. Colby
performed wet chemistry analyses, including cyanide, chloride, total organic carbon, chemical oxygen
demand, total dissolved solids, total suspended solids, fluoride, sulfide, and sulfite. Additional
responsibilities included review of wet lab data.

1987-1988 - Extractions Laboratory Assistant, E.C. Jordan, Westbrook, ME ~ Ms. Colby performed
routine extraction and concentration procedures with attendant clean-up of extracts on various types of
environmental samples using EPA Sample Management Office/Contract Laboratory Program and other
agency protocols. Ms. Colby prepared wastewater, soil, sludge, oil and leachate matrices for the
following parameters: pesticides, PCBs, and BNAs,
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KELLY A, PERKINS, Profect Manager

"PRESENT QUALIFICATIONS SUMMARY
‘As Project Manager, Ms. Perkins Is responsible for managing analytical projects from initiation to

completion, Point of contact for client projects, priorifies, preliminary data, bottle orders and price quotes
for.commercial work and work by special protocol such as CLP. Negotiates project specifications with
clients, insures specifications are met by the lab and delivered to the client in the required time frame.

*-Maintains communications channels with the Sales Department and the Laboratory Siaff,

EDUCATION

B.S./Chemistry, 1984, Muhlenberg College, Allentown, PA

PROFESSIONAL EXPERIENCE

11/95-Present - Project Manager, Katahdin Analytical Services, Inc., Westbrook, ME

8/94-11/95 - GC Section Supervisor, PACE - Maine Laboratory, Westbrook, ME — Ms. Perkins

performed Gas Chromatographic analysis for pesticides and Polychlorinated Biphenyls by SW846 and
CLP methods. She was responsible for the daily supervision of section chemists. She interpreted and

- reviewed technical data to ensure compliance with established procedures and laboratory QA program,

She scheduled the completion of analyses to meet contractual agreements and analyzed environmental
samples for routine and non-routine analyses. She was responsible for meeting acceptable performance
criteria, for performarnce evaluations, and laboratory audits. She was responsible for the Pesticides/PCB
fraction for EPA CLP program work,

9/91-8/94 - GC Section Supervisor, Coast-to-Coast Analytical Services, Inc., Westbrook, ME — Ms.
Perkins performed Gas Chromatographic analysis for pesticides and Polychlorinated Biphenyls by SW846
and CLP methods. She.was responsible for the.daily supervision of section chemists. She interpreted and
reviewed technical datato ensure compliance with established procedures and laboratory QA program,
She scheduled the completion of analyses to meet contractual agreements and analyzed environmental
samples for routine and non-routine analyses. She was responsible for meeting acceptable performance
criteria, for performance evaluations, and laboratory audits. She was responsible for the Pesticides/PCB

fraction for EPA CLP program work.

8/89-9/91 - Chemist/Bench Supervisor Chermnist, State of Maine Public Health Laboratory, Augusta,
ME -- Ms. Perkins worked in the Pesticide Department. Her duties included sample preparation and
extraction, standard preparation, Gas Chromatographic and High Performance Liquid Chromatographic
analysis, data reduction and review, client consultation, and scheduling the completion of analyses to meet
client and method criteria. Analytical methods used ranged from EPA drinking water methods to FDA
Pesticide Analytical Methods for pesticide residue analysis in soils, tissues and vegetative material. She
participated in AOAC Method Evaluation Studies and EPA, FDA and NEIC Performance Evaluation
Studjes. She also researched and validated new methods for use by the Public Health Laboratory.




KELLY A. PERKINS, Project Manager — Continued

-y

Ms. Perkins also supervised a program for the State of Maine Department of Agriculture that analyzed
‘feed and fertilizer samples for micro and macro nutrients, She scheduled completion of analyses,
performed data review. and formatted the yearly summary of results that is published by the Maine
Department of Agriculture. : -

: §1888i89 - Pesticide Residue Analysis, State of Maine Public Health Laboratory, Augusta, ME —Ms,
Perkins supervised the analysis of Pesticide/PCB residues in a variety of matrices including water,-soil,
vegetation and tissues. She trained other chemists to perform these analyses.
8/87-8/88 - Fyrol FR-2 Analysis, State of Maine Public Health Laboratory, Augusta, ME — Ms,

Perkins performed method development for Gas Chromatographic Analysis for residues of Fyrol-FR2 in
drinking waters, river and mill effluents.

CONTINUING EDUCATION

High Performance Liquid Chromatographic Analysis, Waters, Milford, MA, 1989
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PETER CARTER, Project Manager

*PRESENT QUALIFICATIONS SUMMARY

‘As Project Manager, Mr. Carter is responsible for managing analytical projects from initiation to
completion.. Mr. Carter is the point of contact for client projects, priorities, preliminary data, bottle:
orders and price quotes for commercial work. Negotiates project specifications with clients, insures
specifications are met by the lab and delivered to the client in the required time frame. Maintains
* communications channels with the Sales Department and the Laboratory Staff.

EDUCATION

B.A., Biology with a minor in Education, University of Southern Maiﬁe, Gorham, ME, 1995
George Stevens Academy, Blue Hill, ME, 1998

PROFESSIONAL EXPERIENCE
3/99-Present - Project Manager, Katahdin Analytical Services, Inc. , Westbrook, ME

10/96-3/99 — Sample Prep Technician/ Mercury Analyzer, Katahdin Analytical Services, Inc. ,
Westbrook, ME- Mr. Carter was responsible for the digestion of aqueous and soil samples for subsequent
inorganic analysis using ICP, graphite furnace, flame AA and cold vapor AA, Additional responsibilities
included analysis of inorganic samples using cold vapor AA. :

3/96-10/96 - Sample Custodian/Chain-of-Custody Clerk, Katahdin Analytical Services, Inc.,
Westbrook, ME - As Sample Custodian/Chain-of-Custody Clerk, Mr. Carter was responsible for
receiving and processing all samples which come to Katahdin laboratories for analysis. This included
checking samples for acceptable condition at receipt, accepting custody of samples, coordinating with the
Client Services Department to assure that client shipments are accurate and complete, storing samples
appropriately to preserve their integrity, entering sample and project information into the Laboratory
Information System (LIMS), and distributing sample receipt forms and materials to initiate scheduling of
analysis by the laboratoties. Other responsibilities included disposing of samples, assembling and
shiipping bottle orders, and maintaining the sample staging area and the supply of sample containers for
client and laboratory needs. ' )

VOLUNTEER WORK
1995 — Narragansett School, Gorham, ME — Volunteer Teaching Assistant

1991 ~ Peninsula Ambulance Corps, Blue Hill, ME — Licensed Ambulance Attendant
1991 - Sedgwick Volunteer Fire Department, Sedgwick, ME — Firefighter

‘Updated: 4/99




MARK BADGER, Management Information Specialist

:PRESENT QUALIFICATIONS SUMMARY

‘As Management Information Specialist, Mr. Badger is responsible for the management and quality control -
"of all computing systems (hardware, software, documentation and procedures), generating, updating, and. -
controlling quality of automated deliverables. Mr. Badger is also responsible for maintaining archives of
electronic data including software, Mr. Badger is responsible for the operations and maintenance of all

*PC based computer systems and for integration with the LIMS and CLP software. He is responsible for
managing databases, developing macros and required programs as well as providing electronic data in
various formats such as Access, ASCII, dBase, Excel, Monitor and GISKey.

EDUCATION

B.S., Physics, University of New Hampshire, Durham, NH
May 1990 minor in Blectrical Engineering

PROFESSIONAL EXPERIENCE
2/97-Present, Information Specialist, Katahdin Analytical Services, Inc., Westbrook, ME

4/96- 2/97, GC/MS Laboratory Chemist, Katahdin Analytical Services, Inc., Westbrook, ME — Mr.
Badger analyzed a wide variety of analytes in different matrices using common instrumentation and
standardized methods. Coordinated and executed sample analyses and provided appropriate interpretation
of results and insured quality control criteria were met.

11/95-4/96, Wet Chemistry Laboratory Chemist, Katahdin Analytical Services, Inc., Westbrook,
ME — Mr. Badger analyzed a wide variety of analytes in different matrices using common instrumentation
and standardized methods. Coordinated and executed sample analyses and provided appropriate
interpretation of results and insured quality control criteria were met.

1/93-11/95, Wet Chemistry Laboratory Technician, PACE - New Hampshire Laboratory, Hampton,
NH ~ Mr. Badger was responsible for the analysis of samples for Cyanide and for other analyses as
assigned. -

ADDITIONAL EXPERIENCE

Laboratory Experience, Space Science Group, University of New Hampshire.

updated: 7/98




ROB HESKETH, Management Information Specialist

jPRESENT QUALIFICATIONS S UMIIMRY

‘As Management Information Specialist, Mr, Hesketh is responsible for the management aid quality

control of all computing systems (hardware, - software, ‘documentation and procedures), ‘ generating,
updating, and controlling quality of automated deliverables. Mr. Hesketh is also responsible for
maintaining archives of electronic data including software. Mr. Hesketh is responsible for the operations

“and maintenance of all PC based computer systems and for integration with the LIMS and CLP software.

He is responsible for managing databases, developing macros and required programs as well as providing
electronic data in various formats such as Access, ASCH, dBase, Exce!, Monitor and GISKey.

EDUCATION

B.S./Biochemistry, 1992, State University of New York, Binghamton, NY

PROFESSIONAL EXPERIENCE
7/98-Present, Information Specialist, Katahdin Analytical Services, Inc., Westbrook, ME

4/96-7/98, GC Chemist, Katahdin Analytical Services, Inc., Westbrook; ME — Mr, Hesketh analyzed
a wide variety of analytes in different matrices using common instrumentation and standardized methods.
Coordinated and executed sample analyses and provided appropriate interpretation of results and insured
quality control criteria were met. Mr. Hesketh also acted as the MIS liaison for the GC Department,

9/92-9/95, Research Support Specialist, State University of New York at Stony Brook, NY -
Managed the daily business of the lab, including ordering of supphcs and equipment; training graduate
students and technicians; as well as, trouble shooting experiments, techniques, and instruments.
Functioned as the Radiation Safety Officer for the laboratory., Established and maintained a home page on
the Internet for technical-assistance with a scanning densitometer. Implemented the use of a scanning
densitometer for the department, including developing protocols and training personnel. Performed
independent research on the characterization of the structure of the 78 particle in Xenopus laevis.

11/90-5/92, Central Supply Techmc:an, Lourdes Hospital, NY — Decontaminated equipment, surgical

~ instruments and trays. Assembled O.R. trays for sterilization. Set up A-lines with proper instruments,

sutures, linen , and trays for surgical procedures. Learned aseptic and antiseptic principles and
techniques. Became familiar with many medical supplies and surgical instruments.

ADDITIONAL EXPERIENCE

Emergency Medical Technician (EMT) on Harpur’s Ferry Volunteer Ambulance Service, 9/89-5/92

ubdated: 7/98




BRIAN ROY, Sample Custodian/Chain-of-Custody Clerk -

“PRESENT QUALIFICATIONS SUMMARY
‘As Sample Custodian/Chain-of-Custody Clerk, Mr. Roy is responsible for receiving and processing all

samples which come to Katahdin laboratories for analysis, This includes checking samples for acceptable - -

cordition at receipt, accepting custody of samples, coordinating with the Client Services Department to
assure that client shipments are accurate and complete, storing samples appropriately to preserve their
“integrity, entering sample and project information into the Laboratory Information System (LIMS), and
distributing sample receipt forms and materials to initiate scheduting of analysis by the laboratories. Other
responsibilities include disposing of samples, assembling and shipping bottle orders, and maintaining the
sample staging area and the supply of sample containers for client and laboratory needs.

EDUCATION

B.S./Environmental Science and Policy, 1998, University of Southern Maine, Gorham, ME

PROFESSIONAL EXPERIENCE

10/98-Present - Sample Custodian/Chain-of-Custody Clerk, Katahdin Analytical Services, Inc.,
Westbrook, ME

Summer 1996 - Quality Assurance Technician, Poland Spring Bottling Inc, — Performed daily
procedures of water quality analysis. Gained continued experience with water treatment procedures.
Further assistance with MSDS updating and filing.

Summer 1995 - Quality Assurance Internship, Poland Spring Bottling Inc. ~ Development of a
procedural training program. Construction and editing of standard operating procedures within sanitation,
quality control, maintenance, manufacturing and warehouse procedures. Assisted with quality assurance
laboratory procedures. Completed orders for laboratory supplies as needed, Updated MSDS books, and
increased their distribution within the facility, Many requirements met, were for the compliance of
corporation, National Sanitation Foundation (NSF), and the Food and Prug Administration (FDA) audits.
Continuous involvement with Microsoft desktop procedures; utilizing Microsoft Word and Excel.

updated: 10/98




KIMBERLEE SYLVESTER, Sample Custodian/Chain-of-Custody Clerk

:PRESENT QUALIFICATIONS SUMMARY

‘As Sample Custodian/Chain-of-Custody Clerk, Ms. Sylvester is responsible for receiving and processing
all” samples which come to Katahdin laboratories- for. analysis.” This includes checking samples for
acceptable condition at receipt, accepting custody of samples, coordinating with the Client Services
Depaitment to assure that client shipments are accurate and complete, storing sarnples appropriately to

“preserve their integrity, entering sample and project information into the Laboratory Information System
(LIMS), and distributing sample receipt forms and materials to initiate scheduling of analysis by the
laboratories. Other responsibilities include disposing of samples, assembling and shipping bottle orders,
and maintaining the sample staging area and the supply of sample containers for client and laboratory
needs.

EDUCATION

A.A.8./Marine Biology and Oceanography, 1997, Southern Maine Technical College, South Portland,
ME

PROFESSIONAL EXPERIENCE

10/97-Present - Sample Custodian/Chain-of-Custody Clerk, Katahdin Analytical Services, Inc.,
Westbrook, ME .

updated: 11/97
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VICTOR PIEKARSKI, Field Services Manager

_ ZPRESENT QUALIFICATIONS SUMMARY

‘As Field Services Manager, Mr. Piekarski is responsible for the daily operations of the Field Services
Department Mr, Pickarski has extensive - experience-in . on-site operations and management- of -
groundwatcr monitoring projects. In the ficld of wastewater treatment, Mr. Piekarski supervises NPDES
collection programs and has considerable experience in the operations of flow monitoring projects.

Addltmnally, Mr. Pickarski has over 7 years experience in the sampling design and collection techmques
of marine sediments, invertebrate and fishery studies.

EDUCATION

B.S., Natural Resource Management, University of Alaska, Fairbanks, 1982
A.A.S., Conservation Technology, Essex Agricultural and Technical Institute, Danvers, MA, 1980

PROFESSIONAL EXPERIENCE
11/95-Present - Field Services Manager, Katahdin Analytical Servicm,. Inc. , Westbrook, ME

6/92-11/95 - Field Services Manager, PACE - New Hampshire Laboratory, Hampton, NH — Mr.
Piekarski was responsible for the operations of the Field Services Office. He had extensive experience in
on-site operations and management of groundwater monitoring projects. In the field -of wastewater
treatment, Mr, Piekarski supervised NPDES collection programs and was experienced in the operations of
flow monitoring projects.

3/92-6/92 - Director of Field Operations, Environmental Field Services, Inc, (EFSI), a Division of
Resource Analysts, Inc., Hampton, NH —~ Mr. Piekarski was responsible for the operations of EFSI.
He had extensive experience in on-site operations and management of groundwater monitoring projects.
In the field of wastewater treatment, Mr, Piekarski supeyvised NPDES collection programs and was
expcnenoed in the operations of flow monitoring pro_|ccts

7188-3192 Field Supervisor, Environmental ertd Services, Inc, (EFSI), a Division of Resource
Analysts, Inc., Hampton, NH

1987-7/88 - Field Technician, Environmental Field Services, Inc, '(EFSI), a Division of Resource
Analysts, Inc,, Hampton, NH

1981-1985 - Fisheries Biologist I, Alaska Department of Fish and Gamé, Anchorage, Alaska
1984 - Laboratory Techaician, INR-EES University of Alaska, Fairbanks, Alaska

1982-1983 - Laboratory Technician, Institute of Marine Sciences, Fairbanks, Alaska
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Accuracy and precision are assessed through the analysis of several types of quality control
(QC) samples. Laboratory generated QC samples, such as method blanks, Jaboratory control

- samples (LCSs), and sample duplicates, are used to assess the accuracy and precision of

measurements due to laboratory activities. Surrogate spikes, matrix spike/matrix spike

. duplicates (MS/MSDs), and sample duplicates are used to monitor the effects of the sample

matrix on precision and accuracy. Field blanks, field duplicates and trip blanks are used to

- ‘assess the accuracy and precision of both sampling and laboratory activities. Accuracy and
precision goals for the laboratory are based on laboratory historical data, specific method

requirements and the requirements of each specific project. A more detailed discussion of these
goals is provided in Section 11.0.

Comparability

Comparability is the extent to which comparisons among different measurements of the same
quantity or quality will yield valid conclusions. Comparability is a qualitative objective that is
attained by utilizing standard techniques for sample analysis and by reporting analytical data in
appropriate units. Comparability between Katahdin’s analytical results and those obtained by
other environmental analytical laboratories will be ensured through the use of EPA, ASTM,
and other recognized methods.

Traceability

Traceability is the extent to which results can be substantiated by hard-copy and/or electronic
documentation.  Traceability documentation exists in two forms: that which links final
numerical results to authoritative measurement standards, and that which explicitly describes
the history of each sample from collection to analysis. Refer to Sections 6.0 and 10.0 for more
specifics on Katahdin Analytical Services procedures




Katahdin Analytical Services, Incorporated - Doc. No. QAM-001
TITLE: Laboratory Quality Assurance Manual Section No. 4.0

Revision No. 3
Date: 4/99
Page 1 of 3

4.0 FACILITIES

4:1'~ General Information

4.2

Katahdin has separate areas for sample receiving, sample disposal, sample preparation, GC and
GC/MS. analyses, metals, inorganics, and administrative functions. The laboratory occupies
16,800 square feet of which approximately 7,000 square feet is occupied as administrative
space. Floor plans are provided in Figure 4-1.

Laboratory Safety

Sample receiving areas and laboratories shall be equipped with suitable hoods, respirators,
protective clothing and eye wear, gloves and/or other measures to prevent or minimize staff
contact with hazardous substances. Safety equipment such as eyewash stations, drench showers,
spill adsorbents and neutralizers, fire extinguishers, first aid materials, and breathing oxygen
shall be available.

As a matter of policy, Katahdin Analytical Services shall not accept known initiator explosives,
known dioxin-contaminated materials, unusual biohazard materials or radioactive materials
containing greater than background levels of radiation.

The General Manager shall designate a laboratory staff member as Safety Manager. The Safety
Manager prepares and maintains safety-related SOPs, conducts safety and occupational health
orientation, training and review sessions as required, and maintains up to date familiarity with
safety and occupational health issues pertinent to the laboratory.

The Safety Manager prepares and maintains educational programs as required to comply with

" state and federal “right to know” legtslauon

The Safety Manager or his/her designee shall conduct an orientation session with each new staff

member to familiarize him/her with routine and emergency safety procedures and equipment.
Bye protection and a lab coat shall be issued to the employee. A respirator will be issued, as
required, after respiratory protection training. Refer to the current revision of Katahdin
Analytical Services SOP AD-002, Respiratory Protection. A tour of the laboratory shall be
conducted. During the tour, needs for eye, skin, and respiratory protection shall be discussed
as well as the use of safety plasses, face shields, goggles, partial and full-face respirators,
ventilated work areas, fume hoods, gloves and Tyvek coveralls, The location of eye wash
stations, drench showers, fire extinguishers, and first aid equipment shall be shown to the
employee and their use shall be described or demonstrated. Fire and spill notification,
emergency procedures, and evacuation stations shall be taught during this session. Refer to the
current revision of Katahdin Analytical Services SOP AD-003, Employee Training Safety
Tours. The orientation concludes with an introduction to potential chemical hazards and the
Material Safety Data Sheets (MSDS). MSDS shall be made available for review.
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Employees shall be reSpbmible for their own safety. The Operations Manager and Supervisors
may require that certain levels of protective equipment be worn when in their judgment it is

- appropriate. Failure of an employee to wear required protective equipment will result in

e |mmedlate disciplinary action.

43

Security and Confidentiality

Two tiers of security shall be maintained within the Katahdin Analytical Services laboratory for
the purpose of controlling external influences on samples, analytical processes, and data, This
helps assure the completeness, representativeness, accuracy, and precision of analytical results.

The first tier of security maintained shall be controlled access to the laboratory building.
Exterior doors to the laboratory building shall remain either locked or continuously monitored
by a Katahdin Analytical Services staff member, All keys issued to an employee shall be
relinquished to laboratory management at the time an employee terminates employment at
Katahdin Analytical Services. All visitors to the facilities must sign the Visitors’ Logbook
maintained by the receptionist. All visitors shall be accompanied by a staff member during the
duration of their stay on the premises. The staff member shall escort the visitor back to the
reception area at the end of their visit where they shall sign out in the Visitor’s Logbook. Refer
to the current revision of Katahdin Analytical Services SOP AD-004, Laboratory Facility
Security and Confidentiality for more information. At the close of each day, alf doors shall be
checked and locked by the last staff member leaving the building,

The second tier of security may involve specific secure areas for sample, data and client report
storage which shall be lockable within the facilities, and to which access may be limited to
specific individuals or their designees. No samples are to be removed without filling out the
associated chain-of-custody records.  Security of client report_ archives shall be the
responsibility of the Quality Assurance Officer or Reporting/Data Managemcnt Group
Supervisor,

Periodically, reports and raw data are sent to secure, confidential off-site storage to be
archived, This material is retained for a period of time dependent on the state, client or specific
program regulations attached to it and may only be retrieved by designated personnel. A list of
designees is maintained by the laboratory and a copy by the storage company.

Standard business practices of confidentiality shall apply to all documents and information
regarding client analyses. Specific protocols for handling confidential documents are described
in the current revision of Katahdin Analytical Services SOP AD-004, Laboratory Facility
Security and Confidentiality. Additional protocols for internal identification of samples and
data by number only shall be implemented as required under contract-specific Quality
Assurance Project Plans.
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Figure 4-1

Katahdin Analytical Services, Incorporated
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5.0 MATERIALS AND APPARATUS

- Reagents, Solvents and Gases

. Chemical reagents, solvents, gases, and standards, supplied by reputable chemical suppliers,

are used in the laboratories. All chemical reagents used for analyses shall be at least "Analytical
Reagent Grade". Individual method references may indicate specific reagent requirements.

Materials are dated upon receipt in the laboratories. Sclvents are checked for purity before use
(Section 5.2.2, Solvent Lot Checks). Filters are placed on gas lines supplying instruments as an
extra precaution.

All solvents and gases used shall be chosen to assure compliance with specific method and SOP
requirements, Storage of solvents and chemical reagents shall comply with the current revision
of Katahdin Analytical Service’s Chemical Hygiene Plan and Safety Manual.

Laboratory Equipment
5.2.1 Refrigerator/Freezer Temperature Logs

Refrigerators and freezers are checked every weekday to ensure that they are operating
properly and within established temperature ranges. All information is recorded in
bound logbooks. Routine maintenance such as defrosting is performed as needed. Refer
to the current revision of Katahdin Analytical Services SOP QA-803, Laboratory QA:
Self-Inspection System. Responsibility for performing the checks is assigned within the
laboratory section where the units are located. The QA Department is responsible for
ascertaining that checks have been performed and that necessary corrective actions
have been instituted when needed. The QA Department is responsible for archiving all
historical:temperature logsheets and/or logbooks.

5.2.2 Solvent Lot Checks

Solvents are checked for trace contaminants on a lot-by-lot basis. When a new lot is
opened, the chromatogram for a concentrated volume of the new solvent lot is checked
for any contamination. All information relevant to the check is recorded and maintained
in a solvent check file, Responsibility for performing the checks and maintaining the
records is assigned to the Extractions Laboratory Supervisor.

Glassware

All glassware used in the laboratory must be maintained in good condition, cleaned, properly
stored, and separated according to its specific laboratory application, Cracked, excessively
chipped or otherwise defective glassware is either discarded or repaired. Katahdin Analytical
Services purchases all glassware from recognized commercial laboratory glassware suppliers
such as Pisher Scientific and Baxter. All volumetric glassware utilized is class "A" certified.
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Each laboratory maintains its own set of glassware, completely independent from the other
laboratories. Glassware is segregated for cleaning either within each preparation laboratory or

- within the glassware cleaning laboratory to ensure that the glassware remains dedicated for use
.. by specific laboratories.

’ Glassware Cleaning

t

Laboratory glassware is cleaned in accordance with its intended use at the end of the analytical
process. Different cleaning procedures exist for different types of analyses and glassware.
Refer to the current revision of Katahdin Analytical Services SOP CA-100, Lab Ware

Cleaning.
Sample Containers

Please refer to Section 6.2.1 of this manual for Katahdin's standard practices concerning
sample containers.

Instruments

Laboratory instrumentation used shall be as specified in the protocol for the analytical method.
Table 5-1 lists the major analytical instrumentation currently in use in by Katalidin Analytical

Services.

Preventive maintenance is performed for each instrument by manufacturers, analysts and field
service technicians on an ongoing basis and the activities documented in a bound instrument
maintenance logbook or in the instrument runlogs as described in the current revision of
Katahdin Analytical Services SOP CA-101, Equipment Maintenance, and section 14 of this
manual. ‘

Corrective maintenance shall be provided as required for all instruments and equipment and
documented in appropriate logbooks. Factory replacement parts, trained service technicians and
first quality materials shall be used whenever necessary. It is Katahdin Analytical Services’
policy to conduct repairs at the lowest level of complexity necessary and to obtain parts directly
from primary manufacturers where critical. The purpose of this policy is to maintain efficiency,
economy and reliability of quality maintenance,

Stock Standards

Analytical standards are prepared from pure compounds or are purchased prepared from
reputable vendors. These standards provide the stock used to prepare serial dilutions for
calibration and spiking standards. Katahdin Analytical Services strives to purchase only the
highest quality materials. To that end, reference materials shall be NIST traceable, EPA
certified (CRADA), or American Association for Laboratory Accreditation (A2LA) certified
whenever possible. Other standards may be analyzed and compared to certified reference

~ material in order to be considered traceable. If assayed materials are unavailable, the material

of highest purity available shall be obtained.




?’.’—.::u.i-ﬂ

E-MJ_ &‘u.w! -

Katahdin Analytical Services, Inc, Doc. No. QAM-001

TITLE: Laboratory Quality Assurance Manual Section No. 5.0
Revision No, 3

Date: 4/99

Page 3 of 6

Bach laboratory section is responsible for the preparation, storage and disposal of its standards.
Pertinent standards preparation information is recorded into laboratory specific standards
- logbooks in order to document traceability of prepared standards to their source material(s).
Lot information is kept within each department. Manufacturers may keep purity records on file
. at their facilities. Refer to the current revision of Katahdin SOP CA-106, Standard
Preparation, Documentation and Traceability.
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TABLE 5-1

ANALYTICAL INSTRUMENTATION

KEY INSTRUMENTATION DATE IN

SERVICE
Hewlett Packard 5972 GC/MS with EPC and Tekmar ALS 2016 autosampler and 1993

Tekmar LSC 2000 purge and trap concentrator equipped with sample heating
assembly,

Hewlett Packard 5970 GC/MS with a Tekmar LSC 2000 purge and trap concentrator 1988/1998
and Tekmar ALS 2016 autosampler and heating unit.

Hewlett Packard 5972 GC/MS with EPC and Tekmar LCS-3000 Purge and Trap 1998
concentrator Archon autosampler capable of low soils per method 5035.

Hewlett Packard 5972 GC/MS with EPC and Tekmar ALS 2016 autosampler and 1996
Tekmar LSC 2000 purge and trap sampler, Available 7673A autosampler.

Hewlett Packard 5970 GC/MS and a model 7673A autosampler. | _ 1989/1998
Hewlett Packafd 5970 GC/MS with EPC and Model 7673A autosanipler 1989/1996
Hewlett Packard 5972 GC/MS with EPC and Tekmar LSC 3000 Purge and Trap 1995
concentrator Archon autosampler capable of low soils per method 5035,

Hewlett Packard 5970 GC/MS with EPC and Model 7673A autosampler ' 1988/1996
Hewlett Packard Model 5890 gas chrématograph with microcoulometric (Hall) and 1991

photoionization detectors and Tekmar ALS 2016 autosampler and Tekmar LSC 2000
purge and trap sampler equipped with sample heating assembly

Hewlett Packard Model 5890 gas chromatograph with microcoulometric (Hall) and 1986
photoionization detectors and Tekmar ALS 2016 autosampler and Tekmar LSC 2000
purge and trap sampler equipped with sample heating assembly

Hewlett Packard Model 5890 gas chrorhatograph with EPC and dual electron capture 1993
detectors(ECD), and Hewlett Packard Model 7673 autosamplers

Hewlett Packard Model 5890 gas chromatograph with EPC and dual electron capture 1993
detectors{ECD), and Hewlett Packard Model 7673 autosamplers
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KEY INSTRUMENTATION : DATE IN
SERVICE
) 'I-_lem;l'ett' l_’ackard Model 5890 gas chromatograph with EPC and dual electron capture 1989
't detectors(ECD), and Hewlett Packard Model 7673 autosamplers
ﬁewlett Packard Model 5890 gas chromatograph with dual electron capture 1988

detectors(ECD), and Hewlett Packard Model 7673A autosamplers

Hewlett Packard Model 5890 gas chromatograph with EPC and dual flame ionization 1993/1996
detectors and Hewlett Packard Model 7673 autosamplers

Hewlett Packard Model 5890 gas chromatograph with dual flame ionization detectors 1991
and Tekmar ALS 2016 autosampler and Tekmar LSC 2000 purge and trap

Hewlett Packard Model 5890 gas chromatograph with flame jonization detector and 1988
photo ionization detector, and Tekmar ALS 2016 autosampler and Tekmar LSC 2000

purge and trap

Hewlett Packard Model 5890 gas chromatograph with dual flame ionization or | * 1992/1996
nitrogen-phosphorous detectors, and Hewlett Packard Model 7673 autosamplers

Hewlett Packard Model 5890 gas chfomatograph with dual flame ionization detectors 1987
and Hewlett Packard Model 7673A autosampler

Waters HPLC system with 486 uv/visible detector and 474 scanning fluorescence 1997
detector and autosampler -

‘Waters HPLC 490E detector, WISP712 autosampler and Foxy JR 1994/1998
ABC Autoprep 1000 GPC with UVD-1 ultraviolet detector, and chart recorder 1994
OI Analytical Soxtherm _ 1998
Thermo Jarrell Ash 61E “Super trace” axial ICAP with autosampler 1994
Thermo Jarrell Ash 61 simultaneous ICAP with autosampler 1991
Perkin-Elmer Model 5100 atomic absorption spectrophotometer with Model AS-60 | 1989

autosampler, and Model HGA-600 graphite furnace.
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KEY INSTRUMENTATION DATE IN
SERVICE
. 'I?erl;ih-Ehner Model 4100 atomic absorption spectrophotometer with zeeman graphite 1991
1 furnace, and Model AS-70 autosampler
Leeman Labs PS200 Automated Mercury Analyzer with autosampler 1994
| LACHAT Quickchem AE Ion Analyzer, and autosampler 1992
LACHAT Quickchem AE Ion Analyzer, and autosampler 1992
Dionex Ion Chromatograph 1991
Dohrmann DC80 carbon analyzer with infrared gas analyzer and autosampler 1987
Dohrmann DC80 carbon analyzer with infrared gas analyzer, Dohrmann solids 1994
furnace.
Mitsubishi TOX-10E 1997
| 10 position Lab Crest Cyanide Midi-Distillation system 1998
Bausch and Lomb Spectronic 601, UV-visible spectrophotometer 1991
Milton Roy Spectronic 301 spectrophotometer 1987
1991
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6.0 SAMPLE CUSTODY

-

Chain-of-Custody encompasses three major elements: field sampling, laboratory analysis and final data
file. A Chain-of-Custody (COC) documents possession of a sample from time of receipt through the
*"analytical process. Katahdin Analytical Services has implemented standard operating procedures to
ensure that sample custody objectives of traceability and responsibility are achieved for every project.
This section covers quality related activities from the receipt of samples at the laboratory through the
issuance of final analytical data and the storage of data in its final data file.

All areas of the laboratory in which samples are received, stored, processed, or analyzed shall be kept

in a condition that minimizes the risk of samples becoming lost or accidentally destroyed,
contaminated, degraded, mis-identified, improperly handled or otherwise compromised.

6.1  Chain-of-Custody

The National Enforcement Investigations Center (NEIC) of EPA defines evidence of custody in
the following manner:

. It is in your actual possession, or
. Tt is in your view, after being in your physical possession, or
. It was in your possession and then you locked or sealed it up to prevent tampering, or

. 1t is in a secure area.
Katahdin Analytical Services sample custody and sample control procedures ensure that:

. All samples are uniquely identified;

. Samples are analyzed as requested and are traceable to their records;

. Important sample characteristics are preserved;

. Samples are protected from loss or damage;

. Any alteration of samples (e.g., filtration, preservation) is documented; and
U A record of sample integrity is established for legal purposes.

Samples may be physical evidence and should be handled according to certain procedural
safeguards. In order to facilitate documentation of sample monitoring from collection through
analysis, several forms are used by Katahdin Analytical Services personnel. Field personnel
document field activities on standardized field data records and laboratory personnel record
sample handling activities on internal chain-of-custody forms and/or sample control records.
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A Chain-of-Custody Form (Figure 6-1) is completed by field personnel or client representatives

. for all samples received by the laboratory; the form accompanies the samples received by the
«... laboratory. The completed Chain-of-Custody Form should include the following information:

e Client and project name
. Project location
. Field sample number/identification
. Number and type of containers
. Date and time samélcd
. Sample matrix
. Preservative

e Analysis requested

. Sampler signature
. Signature of person re[inquishihg samples
. | Date and time relinquished
] Sa.mpler'remarks

. Custody Seal Number (_if applfcable)

The record is filled out completely and legibly. Errors are corrected by drawing a single line
through and initialing and dating the error, The correct information is then recorded with
indelible ink. Afll transfers of samples except to and from commercial couriers must be
recorded on the Chain-of-Custody via the "relinquished" and "received by" sections. All
information except signatures may be printed.

When samples are received by the laboratory (refer to Section 6.3), Sample Management
Personnel sign and note date/time received on the accompanying airbill, if present. The Chain-
of-Custody is signed after Sample Management Personnel have verified the contents of the
sample shipment. Sample Management Personnel verify the integrity of samples as they are
unpacked, ascertain whether a Custody Seal is present and intact, whether the samples are
received intact or broken, whether the samples are appropriately preserved and properly
identified, what packing material was present in the shipping container, the temperature of the
container, and any other notable observations, This information is explicitly documented on
the Sample Receipt Condition Report (SRCR) and the project manager is notified if any
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discrepancies or problems are found. The PM then contacts the client to receive further
instructions pertaining to the affected samples. If the integrity requirements are met or after
any discrepancies are resolved, the sample is assigned a unique laboratory identification
number and transferred to ‘the appropriate storage location for storage until preparation and

. analysis. Pertinent information concerning each sample is entered into the Laboratory

Information Management System (LIMS); refer to Section 6.3 for more information on log-in
procedures. '

Once samples are in the laboratory, an internal custody record is generated to track the
transport and status of each sample from storage to the laboratory and back to storage. After
sample Jog-in, a project file containing the external Chain-of-Custody record and all sample
receipt documentation is started by a client services representative. Further detail on internal
laboratory custody procedures is provided in subsequent subsections.

Sampling Kits
In general, sampling kits are comprised of the following:

Sampling containers

Preservatives (upon request) and appropriate MSDSs
Chain-of-Custody forms

Custody Seals (upon request)

Sample labels :

Packing Material

Shipping containers

Ice Packs (upon request), although ice is preferred
Temperature blanks

Sample kit requests are received by the.laboratory personne! from a project manager or

sampling team members via telephone request; memo, or facsimile,

Based upon the specific request, the Sample Custodian or Project Manager determines the
appropriate containers, preservatives and the necessary volume/quantity to specify for the
analysis. This information is outlined in Table 6-1. The pertinent information is recorded on a
Container Request Form. Refer fo the current revision of Katahdin Analytical Services SOP
QA-901, Sample Container Preparation and Shipping, for further information on this form.

6.2.1 Sample Containers

All volatile organic analysis (VOA) vials (40 mL) and sample containers for other
analyses are purchased pre-cleaned from a commercial source. In some cases pre-
cleaned containers are received with certificates of analysis documenting the
concentration levels of applicable analytes for each container type and lot. Certificates
of analysis accompanying container lots are maintained by the laboratory, and a record
is kept of sample container lot numbers utilized for each project. All sample containers
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are purchased from reputable suppliers with products meeting project or protocol
requirements.

Under no circumstances are used bottles sent out to the field.

Sampling containers are stored in an area of the Katahdin Analytical Services
laboratory designated for staging sampling events and separate from the analytical
laboratories. The containers are stored by lot number in the boxes in which they are
received, Refer to the current revision of Katahdin Analytical Services SOP QA-901,
Sample Container Preparation and Shipment, for more information.

Assembling Kits
All glass containers are surrounded with packing material to prevent damage.

All preservatives are stored in 10 - 20 mL plastic squeeze bottles, confained within 250
mL plastic wide mouth jars which are appropnately labeled or, alternatively, containers
may be pre-charged.

The appropriate number of labels and COCs are affixed to the ziplock plashc bag that
is included with the kit.

All the above contents are placed inside a cooler with an appropriate cooling medium
(if requested) and a temperature blank. Field personnel are responsible for packing the
shipping container to maintain the proper temperature. Ice packs may be provided upon
request, however, ice is preferred for shipment of samples back to the lab. Sample
containers are secured for shipment using appropriate packing materials.

Sample kits are delivered to the sampling team via the appropriate courier or personally

. picked up by the sampling team.

Refer to current revision of Katahdin Analytical Services SOP QA-901, Sample
Container Preparation and Shipment, for further information on sampling kits.

Sample Receipt and Log-In

Refer to the current revision of Katahdin Analytical Services SOP SD-902, Sample Receipt and
Internal Control.

Typically, samples are received by the laboratories during normal business hours (8:00 am to
6:00 pm), Monday through Friday and, when known in advance, from 8:00 am to noon on

Saturday.

Shipments for after hours and Sunday delivery are prearranged with laboratory personnel to
ensure that personnel will be available to sign the airbill, record the date and time of sample
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receipt and place the cooler in the (appropriate location in the) sample management area (under
refrigeration) until the next business day.

.. Upon sample receipt, the coolers are inspected for the general condition of the Custody Seal, if
" present. The coolers are then opened and each sample is inspected for damage. The sample

containers are removed from the packing material and identities are verified against the Chain-
of-Custody. All information regarding sample condition upon receipt is documented on the
Sample Receipt Condition Report (SRCR). The report documents:

. Name of person if hand delivered;

. Presence/Absence of COC forms and Custody Seals;

. Condition of the custody seals if present;

. Discrepancies noted;

. Holding times;

. Proper preservation (i.e. pH of all samples, except volatiles samples, is verified). The
pH of volatile samples is checked at analysis and recorded in the analytical run log.

* Proper sample containers, properly labeled acéording to the COC and unbroken;

. Appropriate sample volume; and

. Cooler temperature |

The Sample Receipt Condition Report is completed by signing and recording the date and time
of sample receipt. If there are any discrepancies or problems with the samples or accompanying
documentation, the Sample Custodian immediately notifies the client or the appropriate
Katahdin Analytical Services project manager for resolution.

The samples are logged into the Katahdin Analytical Services Laboratory Information
Management System (LIMS) by the Sample Custodian or Project Manager. Each group of
samples received is assigned a unique laboratory number (work order number) at log-in. Each
sample within the group is assigned a unique Sample Number by appending to the work order
number a numerica! suffix serialized to account for the number of samples in the sample group.
All pertinent sample information, as detailed on the Chain-of-Custody, SCRC, and other
project related documentation, is entered into the LIMS and dispatched to the analytical groups
for LIMS generation of preparation and analysis worklists, Upon completion of the log-in
process, samples are placed into the appropriate storage area. Transfer of the samples from the
Sample Custodian to each storage location is documented by the Sample Custodian on internal
chain-of-custody records. Refer to the current revision of Katahdin Analytical Services SOP
SD-902, Sample Receipt and Internal Control, for more information.
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Sample Preservation and Storage

. Samples are preserved according to the EPA's recommendations (refer to Table 6.1), unless

there are overriding considerations, e.g. QAPP, and stored to minimize sample contamination

- _ and degradation. The laboratory must rely upon information supplied by the sampling team to

document any known hazards. If it is known from past experience that samples contain high
levels of contamination, those samples are segregated. For sample log-in procedures and
supporting documentation, see Section 6.0 and the current revision of Katahdin Analytical
Services SOP SD-902, Sample Receipt and Internal Control.

A holding blank comprised of deionized (DI) water is placed into the volatiles storage
refrigerators in the sample receiving area to monitor the ambient concentration of analytes of
concern in that storage unit. The Sample Custodian creates holding blanks on a weekly basis.
The QAO is responsible for dispatching holding blanks for weekly analysis of volatile organics
by GC or GC/MS. Holding blank reports are monitored and maintained by the QA
department, ) _ :

Initiation of Testing Program

Once samples have been logged into the laboratory system, the external Chain-of-Custody,
Sample Receipt Condition Report, and other related documentation are assembled into a project

~ file. If a sample group is a priority or rush order, or if samples have short holding times,

Sample Management Personnel will immediately provide notification to the appropriate
laboratory personnel that samples have arrived and are ready for processing; the Sample
Custodian may deliver the samples directly to the lab. LIMS-generated worklists for each
laboratory section list all samples requiring preparation and analysis, the type of quality control
samples required, the priority status, and test(s) required.

A system for tracking the status and chain-of-custody of saznpleé within the laboratory is in

place once sample processing begins. Internal chain-of-custody records are used by sample

preparation and analysis (as applicable) personnel to document the transfer of samples from
storage locations to the preparation/analysis lab, These records also document the transfer of
prepared sample extracts from sample preparation through analyms Each internal chain-of-

custody record documents the following:

. Who removed the sample or extract from storage;

. When the sample or extract was removed from storage,

. Which sample(s) was removed from storage;

. If the sample was entirely consumed; and

. When and by whom the remainder of the sample was returned to storage.

Completed internal chain-of-custody records are archived by the Quality Assurance department.
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The second system for tracking samples is the LIMS generated worklist. The worklist is

- generated daily (at minimum) and lists the status for each sample batch/project within each

analytical section. The worklist is distributed to or generated within each laboratory section. To

" update the worklist status of each sample or sample batch/project, pertinent information is

entered into the LIMS once sample preparation and/or analysis has been completed.
Sample Disposal

After completion of sample analysis and submission of the analytical report, unused portions of
samples are retained by the laboratory for a minimum of two weeks. Unless otherwise specified

by the client or analytical program, a minimum of two weeks after submission of the data-
report, samples will be moved from the refrigerators to the disposal area for subsequent

disposal according to the nature of the samples. The designated hazardous waste manager

generates a LIMS sample disposal summary (created from analytical data report entries

accessed through LIMS) and uses that information to select the appropriate waste stream for the

samples. Samples determined to be hazardous waste are handled by state and federally licensed

hazardous waste disposal firms,

Upon disposal of samples, a record is generated by the hazardous waste manager listing the
sample number, inherent waste stream and date disposed. This record is maintained by Sample
Management. Please refer to the current revision of SOP SD-903, Sample Disposal, for further
information, '

Subcontracting Analytical Services

Every effort is made to perform all requested chemical analyses at Katahdin Analytical Services
for our clients..*There are, however, instances where subcontracting of analytical services is
necessary, Currently, the following analyses require subcontracting by Katahdin Analytical
Services:

Bacteriological (other than total and feca! coliforms)
Asbestos :

Dioxins

Radiological

Surfactants (MBAS)

Air analyses

Grain Size

% Carbon

TOX for soils

®* & & & & & & & @

When subcontracting becomes necessary, a preliminary verbal communication with an
appropriate laboratory is undertaken, Work performed under specific protocols may involve
special consideration; for instance, work involving NFESC samples may be subcontracted only
to NFESC approved laboratories. The contact and preliminary arrangements and terms of
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agreement are made between the Katahdin Analytical Services Project Manager and the
appropriate subcontract laboratory personnel (i.e., laboratory manager, client services contact,

. or the appropriate laboratory section manager). The specific terms of the subcontract laboratory
agreement should include (when applicable):

. Method of analysis (including method reference, e.g., EPA SW-846, APHA,l etc.);

. Target analyte list required;

. Number and type of samples expected;

. Project specific QA/QC requirements (including reporting limit considerations);
. Deliverables required (including electronic deliverable if applicable);

. Applicable laboratory certification status;

* Price per analysis; and

e Turnaround time requiremerits.

Chain-of-Custody forms shall be generated for samples that require subcontracting to other
laboratories. The sample management personnel repackage the samples for shipment, create a
transfer chain-of-custody form and record the following information:

. Katahdin Analytical Services Sample Number(s);
. Sample matrix;
e Requested analysis;

. Special instructions (quick turn around, required detection limits, unusual information
about the samples or analytical procedure); and

. Signature in "Relinquished By".

All subcontracted sample data reports are reviewed for completeness after receipt by Katahdin
Analytical Services. The subcontracted data results may be reported through Katahdin
Analytical Service’s LIMS or the subcontracted data report may be appended in whole to
Katahdin Analytical Service’s analytical data report. The final report format is determined
through communication between the Katahdin Analytical Services Project Manager, Data
Management/Reporting Group, and the client,
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) TABLE 6-1

. SAMPLING AND PRESERVATION REQUIREMENTS AQUEOUS MATRICES

Alkalinity-Manual Titrimetric 100 mL PG 1,2 14 days
Bicarbonate, Carbonate (see pH & alkalinity) cale
Biocchemical Oxygen Demand-Carbonaceous 405.1 500 mL PG 1 48 hours
Biochemical Oxygen Demand-Total 405.1 500 mL P,.G 1 48 hours
Bromide 320.1 500 mL P,G 1 28 days
Chemical Oxygen Demand-Manual Colorimetric 410.1/410.2] 250 mL P.G 1,3 28 days
Chloride-Automated Ferricyanide 325.2/325.3 100 mL P.G 1 28 days
Chlorine, Residual 330.1, Fieldi 100 mL P.G 1,9 ASAP
Chromium, Hexavalent 7196 200 mL P.G 1,9 24 hours
Coliform, Fecal SM 9222D 100 mL P,G 1,6 6 or 30 hours
Coliform, Total SM 92228 100 mL PG 1,6 6 or 30 hours
Color, True 110.3 100 mL PG 1,2 48 hours
Color, Apparent 110.2 100 mL P.G 1,2 48 hours
Cyanide, Total- Speclrophotometnc 3354 500 mL PG | %] 14 days
Cyanide, Amenable-Spectrophotometric 335.1 500 mL .P,G 1,5 14 days
Dissolved Oxygen(Lab)-Membrane Electrode 360.1 500 mL G 1 ASAP
Fluoride, Potentiometric ISE 340.2f 200mlL P only | S 28 days
Fluoride with distillation, Potentiometric ISE 340.1/340.2 500 mL P only 1 28 days
Ferrous Iron - Colorimetric 3500-Fe D 250mL, P 1 24 hrs
Free CO, ' 4500-CO, C 250mL P I 24 hrs,
Hardness, Total-Manual Titrimetric 130.2,SM2340B; 250 mL. PG 4 6 months
MBAS, Extraction-Colorimetric 425.1f 250mL P,G 1 48 bours
Ammonia-Nitrogen-Automated Phenate 350.1,350.2| 250mL - PG 1,3 28 days
Ammonia-Nitrogen with distill-Avto, Phenate 350.1] 1000 mL PG 1,3 28 days
Anions (Cl, Br, S04, NO2, NO3) 300.0) 250mL - P,G 1 48hr/28days
Organic Nitrogen-Auto. Block Digest.,Spectro. 350.3 100 mL, PG 1,3 28 days
ITKN-Auto Block Digest, Spect. 351.2/351.3 100 mL PG 1,3 28 days
Nitrate+Nitrite-Automated Cadmium Reduction 353.2 100 mL PG 1,3 28 days
Nitrate-Automated Cadmium Red./Diazotization 353.2 100 mL PG 1 48 hours
Nitrite-Autemated Diazotization 353.2 100 mL P,G i 438 hours
Oil & Grease-Total Recoverable, Gravimetric 413.1 1000 mL. glass only 1,11 28 days
Oif & Grease-Total Recoverable, Infrared 413.2} 1000 mL glass only 1.1 28 days
Oil & Grease-Hydrocarbons, Grav./Solvent Extrt APHA 503E] (2)1000 mL glass only L1 28 days
pH (Laboralory) 150.1 100 mL PG 1,2 24 hours
Phenolics, Total Recoverable-Manual 4AAP 420.1] 1000 mL glass only 1,3 28 days
Phosphate, Total 365.1/365.2 100 mL PG 1,3 28 days
Phosphate, Ortho- Ascorbic Acid 365.1/365.2 100 miL PG 1 48 hours
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Silica:Manual Molybdosilicate 370.1 100 mL PG 1 28 days

. |5olids-Nonfilterable Residue (TSS) 160.2 100 mI, P,G 1 7 days
Solids-Volatile Nonfilterable Residue (VSS) SM 2540 F 100 mL, PG 1 7 days
Solids-Filterable Residue (TDS),Gravimetric180 160.1 100 mL PG 1 7 days
Solids-Volatile Filterable Residue (VDS) 160.1/160.4] 100 mL P,G 1 7 days
Solids-Total Volatlle (TVS) 160.4 100mL, P.G 1 7 days
Solids-Settleable Solids (SS) 160.5 1000 mlL. P.G 1 48 hours
Solids-Total Solids 160.3 100 mL, P.G 1 7 days
Specific Conductance-Wheatstone Bridge 120.1 100 mL P.G 1,2 28 days
Sulfate-Turbidimetric 3754 100 mL PG 1 28 days
Suifite-Titrimetric 377.1 500 mL P.G 1,9 ASAP
Sulfide-Todometric 376.1f S00mL P.G"* 1,7 7 days
Sulfide-Monier-Williams 40CEFR-425 300 mL PG 1,7 7 days
Tannin/Lignin-Colorimetric SM 5550 B 100 mL PG 1 7 days
Tota! Organic Carbon-Oxidation 415.1 100 mL glass vial 1,3 28 days
Total Inorganic Carbon 415.1 100 mL glass vial 1 28 days
Total Inorganic Carbon if with TOC 415.1 100 mL glass vial 1 28 days
Total Organic Halogen 450,1/9020 500 mL Amber Glass 1,3 28 days
TPH-Extraction, IR 418.1 1000 mL glass only LIt 28 days
Turbidity 180.1 100 mL, - P,G. 1 48 hours
Any ICP Elements 200.7/6010 P,G
Any GFAA(Fumace) Elements SM 3113/ ﬁoo 500 mlL, P.G 4 6 months

: series
Mercury 245.1171470 500 mL P,G 4 28 days
Chromium, Hexavalent . 7195/6010 500 mL P.G 1,9 24 hrs/24 tus
TEORG I CANAGTEE -
Purgeable Halocarbons 601 & 80211 (2M40mL VOA vial 1,8,9 14 days
Purgeable Aromatics 602 & 8021  (2)40 mL VOA vial 1,89 14 days
Purgeables, Total 601 & 602 (240 mlL VOA vial 1,8,9 14 days
Purgeables, Total 8010 & 80211 (240 mL VOA vial 18,9 14 days
BTEX & MTBE 602 & 8021 (240 mL VOA vial 1,89 14 days
Pesticides and PCB's 608 & (1000 mL | Amber Glass 1 Tdays/40days
8081/8082

PCB's 608 & 8082] (1000 ml, | Amber Glass 1 Tdaysf40days
Pesticides 608 & 8081y (2)1000mL | Amber Glass 1 7days/40days




1
] . Pglynuclear Aromatic Hydrocarbons 8310 (2)1000 mL Amber Glass 1 7days/40days
Solvents (Direct Injection) 8015M; (240 mL VOA vial 1 14 days
HPLC-Explosives ’ 8330 (2)1000 mL Amber Glass 1 7days/40days
Extractable Petroleum Hydrocarbons MADEP/EFH| (2)1000 mL Amber Glass 12 14days/40days
Volatile Petroleum Hydrocarbons - MADEP/VFH| {2¥0mL YOA vial 11 14days
Gasoline in Water 8015Modified] (2)40 mL VOA vial 1,8 14 days
Fue! Oil in Water 8015Modified| (2)1000 mL Amber Glass 1,8 7days/40days
Gasoline in Water ME HETL 4.2.17] (240mL VOA vial 1,8 14 days
Fuel Qil in Water ME HETL 4.1.25] (2)1000 mL Amber Glass 1,8 Tdays/40days
Volatile Organics-Priority Pollutants 624] (240mL VOA vial 1,8,9 14 days
SemiVOA Extractables-Priority Pollutants 625 (2)1000 mL Amber Glass 1 7days/40days
Acid Extractables-Priority Pollutants 625 (2)1000 mL Amber Glass 1 -7days/40days
Base Neutrat Extract.-Priority Pollutants 625} - (2)1000 mL, Amber Glass 1 Tdays/40days
[Volatile Organics 8260] (240mL VOA vial 1,8,9 14 days
Volatile Organics, Low Level 8260 (3)40mL VOA vial 1,8,9 14 days
Semivolatile Extractables-TCL 8270 (2)1000 mL Amber Glass 1 7days/40days
Acid Extractables-TCL 8270{ (2)1000 mL Amber Glass - 1 7days/40days
Base Neutral Extractables-TCL 8270] (2)1000 mL Amber Glass 1 Tdays/40days
Drinking Water VOAs - Low Level 5242 (340mL VOA vial 1,8,9,10 14 days
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TABLE 6-1, Al

Ambcr Glass 7daysl40days

CLP ORGANIC SAMPLE HOLDING TIME REQUIREMENTS, OLMO03.1

Volaulcs Watcrs and Sohds

ABN Liquid-Liquid Procedures 5
ABN Soil/Sed, Extractions by Sonication " 10
ABN Analysis " 40°
Pesticides - Water Extraction by Sep. Funnel " 5 -
Pesticides - Water Extraction Liquid-Liquid Cont. " 5
Pesticides - Soils/Sed, Extraction by Sonication " 10
Pesticides - Analysis of Extracts - 40°

2 Holding times are all "days from VTSR" (Validated Time of Sample Receipt)

b Days from time of extraction
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SAMPLING AND PRESERVATION REQUIREMENTS - SOLID MATRICES
R v. prop— ‘ j[éj—'s » T -

1| %- Carbon 10g Soil Jar 1
Chloride-Automated Ferricyanide 9251/9252] . 70g* Soil Jar 1 7days/28days
Cyanide, Total-Spectrophotometric 9012 50g Soil Jar 1 14 days
Cyanide, Amenable-Spectrophotometric 9012 10g Soil Jar 1 14 days
Fluoride, Potentiometric ISE ASTM D3987/340,2} 70g* Soil Jar 1 28 days
Aniona 9056 50g Soil Jar 1 48hrs/28 days
Ammonia-Nitrogen-Automated Phenate - 350.1, SM 4500-N B 10g Soil Jar 1 28 days
Organic Nitrogen-Auto. Block Digest.,Spectro. 350.1/351.2 10 g Soil Jar 1 28 days
TKN-Auto Block Digest,Spectro, 351.2/ M 4500-N_ B 10g Soil Jar 1 28 days
Nitrate + Nitrite-Automated Cadmium Reduction ASTM D3987/353.2] 70g* Soil Jar 1 28 days
Nitrate-Automated Cadmium Red./Diazotization 353.2/354,1,9200] 70p* Soil Jar H 7 days/48 hrs
Nitrite-Automated Diazotization ASTM D3987/354,1] 70g* Soil Jar 1 7 days/48 hrs
Oit & Grease-Total Recoverable, Gravimetric 9070/9071 g Soil Jar- I 28 days
Oil & Grease-Total Recoverable, Infrared 9071/413.2 S0g Soil Jar 1 28 days
0 & G-Hydrocarbons,Grav./Solvent Extract SM 5520 F 50g Soil Jar 4 28 days
pH (Laboratory) 9040/9041/9045 g Soil Jar | 1 24 houirs
Phenolics, Total Recoverable-Manual 4AAP Mod. 9065 10g Soil Jar 1 23 days
Phosphate, Tot.-Auto Ascorbic Acid/Block Dig. -Mod. 3654]. 10g Soll Jar 1 28 days
Phosphate, Tot.-Man, Dig./Auto Ascorbic Acid Mod. 365.4] 10g Soil Jar 1 28 days
Phosphate, Ortho- Ascorbic Acid ASTM D3987/365.1; 70g* Soil Jar ) 7 days/48 hrs
Solids-Total Solids CLP-CIP 10g Soil Jar - 1 28 days
Solids-Ash ! SM 2540 F 10g Soil Jar 1 23 days
Solids-Volatile Solids SM 2540 F 10g .Soil Jar 1 28 days

_ [Specific Conductance-Wheatstone Bridge Mod, 3050 g " Soit Jar 1 28 days

* [Sulfate-Turbldimetric 9036/9038] 70g* Soil Jar 1 7days/28days
Sulfite-Titrimetric ASTM D3987/3717.11 70g* Soil Jar 1 7 days/24 hrs
Sulfide-Todometric 2030 70g* Soil Jar 1 7days/Tdays
Sulfide-Monier-Williams 40CFR-425 30g Soil Jar 1 28 days
Total Organic Halogen 9020/9021 50¢g Soil Jar 1 28 days
Total Petroleum Hydrocarbons-Extraction, IR 9071/418.1 g Soil Jar 1 28 days
Cation Exchange Capacity 9081 15g Soll Jar 1 14days/7days
Heat of Combustion (BTU) ASTM D240/D2382 10g Soil Jar 1 28 days
Lime Equivalency Special Procedure 25g Soil Jar 1 28 days
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_|Any ICP Elcmcnts Soil Jar

" |Any GFAA(Furnace) Elements T00Qseries 50g Soil Jar 1 6 months
Mercury 7471 50g Soil Jar 1 28 days
Chromium, Hexavalent 3060/7195/6010 40g Soil Jar ) 5dys!24hrsl:28dys
Purgcable Halocarbons 601 & 8021} (2) 40 mL VOA Vial 1 14 days

| Petroleum Hydrocarbons (Fingerprint) ASTM 03328-78 30g Soil Jar 1 N/A
Purgeable Aromatics 602 & 80211 (2)40mL VOA Vial 1 14 days

) Purgeables, Total 6018 602/8021] (2) 40 mL YOA Vial 1 14 days
BTEX & MTBE _ 602 & 80211 (2)40mL VOA Vial 1 14 days
Pesticides and PCB's 608 & 8081/8082 100 g Soil Jar 1 14days/40days
PCB's 608 & 8082 100 g Soil Jar 1 14days/40days
Pesticides 608 & 8081 100 g Soil Jar - 1 14days/40days
Herbicides 8151 100g Soll Jar 1 14days/40days
PCB's in Oil 8082 10g VOA Vial 1 40 days
Polynuclear Aromatic Hydrocarbons 8310 100 g Soil Jar A 14days/40days
Solvents (Direct Injection) 8015M{ ()40 mL YOA Vial 1 14 days
PCB’s (Screening Technlque) Spittler 10g Soil Jar 1 14days/40days
Extractable Petroleum Hydrocarbons MADEP/EPH 40z Soil Jar 1 Tdays/40days
Volatile Petroleum Hydrocarbons MADEP/VPH| (240 mL VOA vial 13 28days
HPLC-Explosives 8330 4oz Soil Jar 1 i4days/40days
Gasoline in Soils 8015Modified] (2) 40 mL VOA Vial 1 14 days
Fule Oil in Soils 8015Modified 100 g Soil Jar 1 14days/40days
Gasollne in Soil MEHETL 4.2.17] (2)40mL VOA Vial 1 14 days

A Fuel Oll in Soil -1
Volatile Organics-PnorIty Pollutants
Volatile Organics-TCL 8260 (3)50mL VOA Vial 1 14 days
Volatite Organics - Low Soil (<200 ug/kg) 5035/8260] Please refer to | Encore or 14 or 15 | Extruded w/in 48
(Please refer to Figure 6-2 for details on Figure 6-2 |similar sampler hrs, - analyzed
collection and preservation) ‘ or VOA Vial wiin 14 days
Volatile Organics ~ High Soil (>200 ug/kg) 5035/8260] Please referto | Encore or 14 Bxtruded w/in 48
(Please refer to Figure 6-2 for details on ' Figure 6-2 |similar sampler hrs. - analyzed
collection and preservation) or VOA Vial w/in 14 days

or soil jar

Semivolatile Extractables-Priority Pollutants 8270 100 ¢ Soil Jar 1 14 days/40 days
Acid Extractables-Priority Pollutants 8270 100 g Soil Jar 1 14 days/40 days
Base Neutral Extractables-Priority Pollutants 8270 100 g Soit Jar 1 14 days/40 days
Semivolatile Extractables-TCL 8270 100 g Soil Jar 1 14 days/40 days
Acid Extractables-TCL 8270 100 g Soil Jar 1 14 days/40 days
Base Neutral Extractables-TCL 8270 100 g Soil Jar 1 14 days/40 days
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1 = Cool at 4 Degrees Celsius
2 = Settled

3 = H2504 o pH<2

4 = HNO3 topH<2

§ = NaOH to pH>12.

6 = | mL 0.1M Na25203

7 = 1 m/L. 2NZnAc/L & NaOH
8 = 2 drops 1:1 HCI

9 = No headspace

10 = Na25203, if chlorinated
11 =HCItopH < 2

12 = 5 mL of HCL

13 = 15 mL of methanol

" | 14 = methanol

15 = sodium blosulfate

*|Corrosiv 30g Soil Jar 1
Corrosivity-NACE Standard TM-01-69 1110 100g Soil Jar ! 24 hours
Ignitability-Flash Point (closed cup) . 1010} 25g Soil Jar 1 14 days
Reactivity-Reactive Cyanide 7.3.3.2 20g Soil Jar 1 14 days
Reactivity-Reactive Sulfide 7.34.1 20g Soil Jar 1
TR R R B T R [ s R R R R SRR
TCLP Extraction-Volatite Organics 1311 100g Soil Tar 1 14 days
TCLP Extraction-Semivolatiles 1311) 200¢g Soil Jar 1 14 days
TCLP Extraction-Pesticides & Herbicides 1311] 400g Soil Jar 1 14 days
TCLP Extcaction-Metals : 1311 200 g Soil Jar 1 28 days
TCLP Analysis-Volatile Organics 1311/8260] see above Soil Jar 1 14 days
TCLP Analysis-Metals 1311/various| see above Soil Jar 1 180 days
TCLP Analysis-Mercury 1311/7470] see above Soil Jar 1 28 days
TCLP Analysis-Semivolatiles 1311/8270| see above Soil Jar 1 7 days/40 days
TCLP Analysis-Pesticides 1311/8081| see above Soil Jar 1 7 days/40 days
TCLP Analysis-Herblcldes 1311/815t| see above Soil Jar I 7 days/40 days

[ METHODS OR PRESERVATION |

* A total of 70 g of samples will be needed for all parameter analyses requiring ASTM D3987 for sample preparation,
Multiple parameters can bc analyzed from the resulting prepared extract. _

Project-specific (i.e. CLP, Hazwrap) hold times take precedence over these hold times as appropriate.

For solid samples, please place parameters of the same analytical group(ie. Wet Chemistry) in the same container whenever
possible, Also, organic and inorganic parameters should be placed in separate containers, Volatile organics should always be

placed in organic-free jars.
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FIGURE 6-2

Katahdin Analytical Services, Incorporated
Method 5035 Collection and Preservation

Method 5035 Closed System Purge & Trap

Summary

With the promulgation of SW-845 Update 111, the
traditlona] practice of volatile soil sample collection and
analysis has become outdated. The new procedure for the
prepanstion of solid samples for volatile analysfs Is Method
5035, Thls procedure requlres that samples bo welghed
and preserved In the ficld and be analyzed with a new
generation of closed system purge and trap instrument.
With this method, the sample Is never exposed (o the
atmosphere after sampling, thereby minimizing the Yoss of
VOCs during shipping, handiing, and analysts. The
method Is designed for use on_low-level solid VOCs (0.5

ug/kg 1o 200ug/kg). Method 5035 also provides direction
for stmpling hish concentration solls or wastes (>
200ug/cg). Itls anticipated that roany new work plans will
require the us¢ of method 5038 closed system purge and
trap extraction for VOCs in soll and waste. Successiil use

f_this new method wilt depend on clesnup gosls
confidence levels, and snticipated levels of contaminati
Method 5035 Is avaliable from Katahdin Anatytical
Services now, We would be bappy to discuss your projest
needs of any time,

Procedure for low level solls (<200ugl'l;g)

40 ml VOA vials containing 5 ml of 20% sodium bisulfats,
and a magnetic stirring bar are pre-welghed by the lab and
shipped to the field, The field samplers collect & § gram
sample, welghed in the fleld at the ime of co on, and
place the sample in the pre-weighed and preserved vial,
The vial Is then retumed to the Iaboratory for analysis on a
speclally developed autossmpler thel hests, stirs, and
purges the sample simultancously without exposing the
contents of the vlal to the atmosphere, This procedure will

belp to minimize the foss of VOCs due to transport
bandling, and snalysis and may help minimlze amblent lab
coniritution. The expectad detection limits are conststent
with the traditional low soll technique from Method 5030,
Mcthod 5035 has very specific Instructions on how to
oblaln representative soil samples. The use of EnCore o
EnCore-llke sampling devices may be approprate, It is
critical that the fi ling representatives discuss thelr
device cholee with the Iab at the time of praject quotation.

Procedure for high level soils (>200 ug/kg)

High eoncentration solls may be sampled ss elther o bulk
sample of fleld preserved with & water miscible solvent
such &< nethanol,

Bulk Sample - A sample Is placed In = glass Jar or vial gnd
retumed 1o the lab for extraction and analysis, In this
approach the lab takes an allquot of soll end extracts with
puge & trap grade methanol. A portlon of the methanol s

then analyzed for volatile enalytes,

Methaao! Field Preservation - A § gram sample Is added
1o & VOA vial that was charged with 10 mils of purge and
trap grade methanol and welghed In the lab prior 1o
shipment to the field, If possible, the sealed viat should be
welghed In the ficld to ensure that 5 + 0.5 grams of sample
were added.,

Conslderations

L Lowdcvel samples that require multiple analyses to
confim matrix Interference of to perform sampla
specific QC (MS/MSD/Dups) will require submission
cﬁ-évﬂu&moﬂyomuﬂy&kkpﬂmlﬂdp&
vl

2. Lowdevel samples that contain Individual VOCs over
a wide range of concentrations may require additional
vials with smaller amounts of sample to come from
the field,

3. Scparale allquots mre required for percent solids
determinations for low Jevel samples and high
conceniration samples that are field preserved with
methanol,

4. The sodium blsulfate solution Is acldic end may foam
on contact with alkaline matrices or highly calcarecus
solls,

5. Vil weights should be messured in the fleld and
verified in the 1ab, Samples must bs well sealed and
packaged so that vial welghts are not affected by
shipping conditions,

6. When resampling is prohibltive or samples ars non-
homogencous, Kelahdin suggests the followlng
samples be taken at minkmum: onc 4 oz soll Jar for
solids, one methanol field preserved sample for high
concentration analysls, end two fleld preserved
samples for low-level snalysis,
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7.0 CALIBRATION PROCEDURES AND FREQUENCY

All instruments and equipment used in Katahdin Analytical Services laboratories must follow a well
defined calibration routine. All standards and instruments are designated by a unique identifier. ' This

*identifier shall be recorded in standards logbooks, run logs and all raw data that are pertinent.

Calibration may be accomplished by laboratory personnel using certified reference materials traceable to
NIST or EPA certified materials or by external calibration agencies or equipment manufacturers, The
discussion presented here is general in nature because the requirements for calibration are instrument (or

" equipment) and method specific. Details of calibrations can be found in Katahdin Analytical Services

Standard Operating Procedures, analytical methods, and operations manuals,

7.1

Standards and Traceability -

Analytical standards are prepared from pure compounds or are purchased prepared from
reputable vendors. These standards provide the stock used to prepare serial dilutions for
calibration and spiking standards. Each laboratory section is responsible for the preparation,
storage and disposal of its standards. Pertinent standards preparation information is recorded
into laboratory specific standards logbooks in order to document traceability of prepared
standards to their source material(s).

Each standard is given an internal identification number. The preparation of all stock standards
shall be documented in a standards notebook which is used to record the date of preparation,
analyst's initials, source of the reference material, standard components, amounts used, final
volume, final concentration(s), solvent used, expiration date of prepared standard, and the
assigned serial reference number (internal identification number) of the stock solution. All
standards shall be labeled, at minimum, with a unique identifier for the prepared standard,
preparation date.and expiratjon date, and, if space permits, the reference number(s) of the stock
standard(s), theiname of the standard, concentration, and initials of the preparer, All diluted
working standards not consumed during an analytical session shall be labeled fully, including
the serial reference number of any stock standard used in its preparation. Working standards,
which are consumed the same day that they are prepared, do not have to be labeled on the
container itself. '

If no expiration date has been assigned by the manufacturer, then an expiration date of one year
from the date of preparation (or the date first opened in the case of sealed ampules) is generally
reported unless degradation prior to this date is observed. The expiration date assigned to a
prepared standard shall not exceed the expiration date of any individual component in the
solution. To help determine if a standard has degraded, one must note inconsistencies. For
instance, very poor recoveries from newly prepared quality control spikes or abnormally low
instrument response to a specific standard are indications of possible standard degradation.
However, for some standards, degradation is more easily noted. For instance, DDT breaks down
to form DDD and DDE. Here one can visually note, on a chromatogram, the degradation of
DDT by the increased concentrations of DDD and DDE. If degradation is observed before the
default expiration date, it should be noted in the standards notebook for that standard entry and
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the standard removed from service. Refer to the current revision of Katahdin Analytical Services
SOP CA-106, Standard Preparation , Documentation and Traceability for more information.

Reference standards must be traceable to national standards of measurement (e.g. NIST)
whenever possible. Standards used for calibration must be traceable, when possible, to national
standards of measurement, either directly through supplier documentation or by verification
against a second source traceable reference standard. Lists of reference standards used are
contained within individual analytical method SOPs.

Calibration Procedhres

Calibration standards for each parameter are chosen to bracket the expected concentrations of -
those parameters in the sample, and to operate within the linear response range of the instrument,
Sample concentrations that fall above calibration range are diluted and reanalyzed until they are
within the calibration range. Calibration standards are prepared typically at a minimum of three
concentration levels, usually chosen at approximately two times, three to five times, and five to
ten times the estimated method detection limit plus a calibration blank, with the exception of
most organic analyses which do not require a calibration blank. Either an internal standard or
extemal standard quantification technique can be utilized. The reporting llmlt is verified by
analysis of a standard at the reporting limit.

Instrumental responses to calibration standards for each parameter are subjected to an
appropriate statistical test of fitness (least squares linear regression, quadratic equation, or
relative standard deviation of response factors) or as required by the method or QAPP. The
calibration must reflect an acceptable correlation of data points or linearity to be acceptable. In
cases where the calibration data are outside of these criteria, the analyst must rerun the
calibration standards (meeting the same criteria), changing instrumental conditions as necessary
until appropriate-acceptance limits for the method are achieved.

For analyses which are performed frequently and for which substantial calibration data are
available, a complete recalibration is not required each time an analysis is performed providing
that the following criterion is met; one calibration standard (Initial Calibration Verification -
ICV) is analyzed at the beginning of the analysis which may vary from the expected response
(based on the most recent initial calibration curve) by no more than +25% or as specified by the
method, SOP or QAPP, whichever is more stringent. If this criterion is not met, a complete
recalibration is necessary. '

During the course of analysis, calibration standards are routinely analyzed to ensure that the
instrumental response has not exceeded the method acceptance limits. The continuing
calibration criteria stipulated in each method or SOP are used by the analyst to determine
whether the instrument must be recalibrated or the instrument conditions further optimized.

The accuracy of working standards is verified by comparison with a standard from an
independent source,
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All organic standards are refrigerated or frozen as specified in the applicable analytical methods.
Inorganic standards are refrigerated as necessary.

Sy

T 721

7.2.2

723

724

Analytical Balances

Every six months, calibration of the entire analytical range shall be checked by a
qualified service technician. The calibration of each balance is checked each day of use
using weights traceable to the National Institute of Standards and Technology (NIST).
Calibration weights are certified to ASTM Class | and are recertified every five years. If
balances are calibrated by an external agency, verification of their weights shall be
provided. All information pertaining to balance maintenance and calibration is found in
the individual balance logbook and/or is maintained by the QA Department,

Thermometers

Certified, or reference, thermometers are maintained for checking calibration of working
thermometers, Reference thermometers are provided with NIST traceability for initial
calibration and are recertified every five years with equipment directly traceable to the

NIST.

Each thermometer is individually numbered and tagged with the identification number.
All working thermometers are compared with the reference thermometers on an annual
basis except for digital working thermometers that are handled on a routine basis (i.e.
those used in sample log-in). These are verified for accuracy on a quarterly frequency.
In addition, working thermometers are visually inspected by laboratory personnel prior
to use. Calibration temperatures and acceptance criteria are based upon the working
range of the thermometer and the accuracy required for its use. An inventory of
thermometers, their identification, calibration status and due date of next callbratlon is
maintained by the QA Department or designated area,

pH/Electrometers

These meters are calibrated using buffer solutions before use each day, and once after
each four hours of use. Refer to the current revision of Katahdin Analytical Services
SOP CA-708, Hydrogen Ion Concentration Measurement (pH) in Aqueous Samples and

- Solutions,

Spectrophotometers

During use, spectrophotometer performance is checked against initial calibration
verification standards (ICVs) and continuing calibration verification standards (CCVs)
The instrument operating capability is also evaluated every year by an outside servucc
Wavelength verification occurs every six months,
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7.3

Oven temperatures are monitored using a mercury thermometer which is placed in a
beaker of sand and kept inside the oven or by a high temperature range digital
thermometer intended for oven monitoring. This thermometer is compared to a NIST
traceable thermometer annually. Oven temperature is checked every day of use and
recorded in the appropriate logbook.

GC/MS Calibration Procedures

Calibration procedures and acceptance criteria are method specific. Refer to the individual
methods (see Tables 6-1 and 8-2) or Katahdin Analytical Services SOPs for method specific
requirements in addition to the generic procedures outlined here. _

The following are general minimum operatlons necessary to satisfy analytical requirements
associated with the determination of organic compounds in water and soil/sediment samples.
These operations should be performed routinely in the laboratory:

° Documentation of GC/MS mass calibration and abundance ‘pattern
. Documentation of GC/MS response factor stability
. Internal standard response and retention time

Prior to initiating data collection, it is necessary to establish that a given GC/MS meets the
standard mass :spectral abundance criteria. ‘This is accomplished through the analysis of
decafluorotriphenylphosphine (DFTPP) for base/neutral and acid (BNA) semivolatile
compounds or p-bromofluorobenzene (BFB) for volatile compounds. Each GC/MS system used

. for the analysis of semivolatile organic compounds or volatile organic compounds must be tuned

to meet method or program specific ion abundance criteria before analysis of standards, blanks,
or samples can proceed,

Prior to the analysis of samples and after tuning criteria have been met, the GC/MS system must
be initially calibrated with the method specified number (typically three to five) of
concentrations of each compound being analyzed to determine the linearity of response. USEPA
methods typically specify the concentration levels to be used for initial calibration and the
specific internal standard to be used on a compound-by-compound basis for quantification. The
response factor (RF) for each compound at each concentration level is calculated using the
following Equation 7.1: :

. Ax Cfs .
RF=__ * .1)

Ajs Cx
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where: Ay = area of the characteristic ion for the compound to be measured.
Ajg = area of the characteristic ion for the specific internal standards.
Cis = concentration of the internal standard
Cyx = concentration of the compound to be measured

Using the RF from the initial calibration, the percent relative standard deviation (%RSD) for
compounds identified as Calibration Check Compounds (CCCs) is calculated using Equation 7.2:

%RSD = S x 100 (7.2)
X
where: - RSD = relative standard deviation
S = std. deviation of initial 5 response factors (per compound),
X = mean of initial five response factors (per compound).

The %RSD for each individual CCC should be less than 25% or as specified by the method.
This criteria must be met for the initial calibration to be valid. '

A calibration check standard containing all compounds of interest as well as all required internal
standards and surrogates, is performed each day of analysis. The RF data from the standard is
compared each day against the average RF from the initial calibration for a specific instrument,
If the response to a calibration check standard differs from the initial calibration by more than
+25% or as specified by the method, then investigation and corrective action must be performed,
including a complete recalibration if necessary.

.

Non GC/MS Chromatography Calibration Procedures

Calibration procedures and acceptance criteria are method specific. Refer to the individual
methods (see Tables 6-1 and 8-2) or Katahdin Analytica! Services SOPs for method specific
requirements in addition to the generic procedures outlined here.

Initially, a three or five point calibration curve, consisting of all compounds of interest plus a
calibration blank, is established to define the usable range of the instrument, Calibration may be
accomplished as best-fit line, quadratic equation, or average RF in accordance with the
applicable method. The curve is determined to be acceptable if the correlation coefficient meets
that perscribed in the applicable method (usually > 0.990), Linearity may also be determined
using response factors. Response factors are calculated for each compound at each concentration
level. These RFs will be averaged to generate the mean RF for each compound over the range of
the standard curve. The curve is determined to be linear if the RSD of the response factors is
<25% or as specified in the method. The mean response factor will be used to calculate the
sample concentration of the compound of interest. When sample responses exceed the range of
the standard curve, the sample must be diluted to fall within the range of the standard curve and
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be reanalyzed. The results of the daily GC standardization are tabulated and filed with the
corresponding sample analyses, Daily full calibration is not necessary if a calibration check
standard verifies the initial calibration curve, If the response to a calibration check standard
differs from the initial calibration by more than +15% for any analyte being quantitated or as

. _ specified by the method, then investigation and corrective action will be performed, including

complete recalibration, if necessary.

Continuing Calibration is checked as described in Katahdin Analytical Services SOPs or
methods.

Calibration of Inductively Coupled Argon Plasma Spectrophotometer (ICP) and Atomic
Absorption Spectrophotometer (AA)

Calibration procedures and acceptance criteria are method specific. Refer to the individual
methods (see Tables 6-1 and 8-2) or Katahdin Analytical Services SOPs for method specific
requirements in addition to the generic procedures outlined here.

ICP and AA instruments are standardized for the metal of interest by the analysis of a set of
calibration standards prepared by diluting a stock solution of known concentration. For the AA,
the concentrations of the calibration standards are chosen to cover the working range of the
instrument. For ICP analysis, a linearity range standard (LRS) is run at the time of calibration to
establish the upper limit of quantitation. Subsequently, all sample measurements are made within
this working range. Once the working standards are prepared, they are analyzed on the ICP or
AA and the instrument response is calibrated to provide a direct readout in concentration,

The calibration is accomplished by entering the metal concentration equivalent to the readout in
absorbance units (or emission intensity) during analysis of the working standards.

Once the instrument has been initially calibrated, the analysis of a check standard is performed
during sample analysis to verify calibration. A typical analysis sequence is presented below.

. Working standards are prepared by dilution of a stock standard solution of the metal of
interest. - '
. A calibration curve within the working range of the instrument is established by analysis

of three to five working standards.

. An independent standard is analyzed to confirm the calibration. If the calibration is not
within acceptance limits, the instrument is recalibrated.

| The samples are analyzed for the metal of interest.

. During sample anélysis, a check standard (Continuing Calibration Verification, CCV) is
analyzed to monitor instrument stability. If the CCV indicates that instrument
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calibration has ch‘anged by more. than +10% for ICP or AA, the instrument is
recalibrated and the analysis is repeated.

.. ® Following completion of the sample analyses, the check standard is reanalyzed to

confirm calibration. If calibration verified, the analysis is completed, However, if the
calibration is not verified, appropriate corrective action is taken and effected samples are

reanalyzed.

Weritten records of all calibrations shall be kept with the raw data.

Classical {Wet) Chemistry Calibration Procedures

The minimum operations necessary to satisfy analytical requirements associated with the
determination of classical wet chemistry parameters in water and soil/sediment samples is
method dependent, Refer to individual methods (see Tables 6-1 and 8-2) or Katahdin Analytical
Services SOPs for specific requirements.

Wet chemistry instruments are standardized for the parameter of interest by the analysis of a set
of calibration standards prepared by diluting a stock solution of known concentration. The
concentrations of the calibration standards are chosen to cover the working: range of the
instrument, Subsequently, all sample measurements are made within this working range.

Once the instrument has been initially calibrated, the analysis of a check standard is performed
during sample analysis to verify calibration, A typical analysis sequence is presented below.

. Workingstandards are prepared by dllutlon of a stock standard solution of the parameter
of interest.
. A cahbmxon curve within the working range of the mstrument is established by analysis

of one to five working standards.

. An independent standard is analyzed to confirm the calibration. If the calibration is not
within acceptance limits, the instrument is recalibrated,

. The samples are analyzed for the analyte of interest.

. During sample analysis, a check standard (Continuing Calibration Verification, CCV) is
analyzed to monitor instrument stability, If the CCV indicates that instrument
calibration has changed by more than the method specified acceptance limits, the
instrument is recalibrated and the analysis is repeated.

. Following completion of the sample analyses, the check standard is reanalyzed to
confirm calibration. If calibration verified, the analysis is completed. However, if the
calibration is not verified, appropriate corrective action is taken and effected samples are
reanalyzed.
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A calibration curve is not prepared for titrations, Titrants are purchased or are prepared as

* standards and their use is recorded in the appropriate standards logbook.

1.7

* Written records of all calibrations shall be kept with the raw data,

Manual Integration Policy

Manual integrations are to be performed when chromatographicconditions preclude the computer
algorithm from correctly integrating the peak of concern. In no instance shall a manual
integration be performed solely to bring a peak within criteria.

Each peak of concern is examined by the primary analyst to ensure that the peak was integrated
properly by the computer algorithm. Should a manual integration be necessary (for instance, due
to a split peak, peak tailing, or incomplete resolution of isomeric pairs), the peak before manual
integration must be printed, followed by a copy of the peak after manual integration. The analyst

- must date and initial both pages. A “m” qualifier will automatically be printed on the

quantitation report summary. The analyst must also date and initial in the spacenext to each of
these qualifiers. '

This manual integration package must then be submitted to the group supervisor or his/her
designee, who will review each manual integration, and initial the hardcopy of the “after”
manual integration,

Copies of the manual integrations will be sent to each client who requests a level IV QC
package. In the event that this QC is not requested, the manual integrations will be fikled at the
laboratory and will be available for review by the client if requested,




Katahdin Analytical Services, Incorporated Doc. No. QAM-001
TITLE: Laboratory Quality Assurance Manual Section No. 8.0

T

Revislon No. 3
Date: 4/99
Page: 1of 7

8.0 ANALYTICAL PROCEDURES -

Katahdin Analytical Services is capable of analyzing a broad range of environmental samples from
diverse media, including surface and groundwater, soil, sediment, tissue, and waste. Refer to Table 8-2

“for a listing of specific analytical capabilities. Methodologies are employed with guidance from
agencies such as EPA, ASTM, USGS, NIOSH and in certain instances, state regulatory agencies. In
some situations, Katahdin Analytical Services develops and validates methodologies that are more
applicable o a specific problem or objective.

Analytical procedures are detailed descriptions of any and all processing, preparation and analysis of
samples in the laboratory. In some instances, data format, presentation and delivery are also described.
Ali analytical procedures shall be conducted in strict adherence to the QA Manual and written Standard
Operating Procedures that have been reviewed and approved by the Operations Manager, the QA
Officer(s) and the General Manager, Documents from which SOPs are developed include the
references listed in Table 8-1. Additional SOPs may be adapted from other sources or generated

in-house as project needs require.

8.1

8.2

8.3

Analytical Methods

Numerous sources of information are available to offer guidance in analytical methods.
Selection of the appropriate method is dependent upon data usage and/or regulatory, client or
program requirements. ‘Table 8-1 describes the analytical references routinely used by
Katahdin Analytical Services. Katahdin Analytical Services may modify existing methods
based on the following considerations: 1) in order to meet project specific objectives; 2) in
order to incorporate modifications or improvements in analytical technology; 3) in order to
comply with changing regulations and requirements; 4) in order to address unusual matrices not
covered in avdilable methods,

Katahdin Analytical Services will make every effort to disclose to its clients any instances in
which modified methods are being used in the analysis of samples.

t

Method Validation

The laboratory demonstrates its capability of performing an dnalytical method through method
validation, Please refer to the current revision of Katahdin SOP QA-807, Method Performance
/ Precision and ‘Accuracy Requirements, for details on specific method validation. When non-
promulgated methods (i.e., methods other than EPA, NIOSH, ASTM, AOAC, etc.) are
required for specific projects or analytes of interest, or when the laboratory develops a method,
the laboratory establishes the validity of the method prior to applying it to client samples,
Method validity is established by meeting specified criteria for precision’ and accuracy or
ascertaining the precision and accuracy, which is achievable.

Method Revisions

Revisions to existing methods are handled in the same manner as a new method. After review
of the published method, Katahdin determines whether or not to incorporate the new version as
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a product offered by the laboratory A number of issues must be considered in making this
decision. The following questions may be asked:

¢ Do we have the resources to perform this method?

+  Can we easily obtain the resources to perform this method?
+  Is this method promulgated?

+  Does this method replace an existing promulgated method?
¢+  Is the laboratory getting requests for this method?

+  How long will it take to bring the method on-line?

Sales and Marketing Representatives, Project Managers, the General Manager, the Operations
Manager, the QAO, Analytical group supervisors and/or the Katahdin owners may be
consulted in deciding whether or not to adopt a revision of a method. Once the decision is
made to adopt a method revision, a new product code is initiated. The SOP is written or
revised, and training is initiated.

For revisions, which replace an existing Katahdin product, training may be documented on a
Katahdin Retraining form. For revisions that are new to Katahdin, training is initiated as
described in Katahdin SOP CA-805, Laboratory Technical Personnel Training. In both cases,
Initial Demonstration of Method Proficiency shall be documented.

It is the responsibility of the General Manager, the QAO, the Operations Manager and the
Analytical GroupSupervisors to inform MIS personnel, Project Managers, Sales and Marketing
Representatives and analysts of any changes in methodology. MIS personnel will either retire
obsolete product codes (i.e. obsolete methods) and/or add ‘additional product codes (i.e. new
versions of existing methods) dependent upon each individual case, Project Mangers and Sales
will begin to sell the new product code. It is very important to ascertain which version of the
method that clients are requesting. When clients request delisted methods, it is Katahdin's
policy to inform them of this and the correct method that they should be requesting.

Method Detection Limits

Method detection limit (MDL) studies are performed annually at a minimum for each method
in use; MDL studies are also performed after any significant procedural or.instrument
configuration change. Refer to Katahdin Analytical Services, Inc. SOP QA-806, Method
Detection Limit and Instrument Detection Limit Studies.

Method detection limits are determined at Katahdin Analytical Services using replicate spiked
analyte-free water samples. A minimum of seven replicates of a sample spiked with the analyte
of interest is processed through the entire analytical method. The concentration of the detection
limit sample should be between one and five times the anticipated detection limit,
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The laboratory calculates the detection limit as the student's t (n-1, 1-oc = 0,99) times the
standard deviation (n-1) of the replicate spiked sample measurements. Refer to 40 CFR Part

* 136, Appendix B for further discussion. Detailed procedures and acceptance criteria for MDL

T studies are described in the current revision of Katahdin Analytical Services SOP QA-806,

8.5

Method Detection Limit and Instrument Detection Limit Studies. Please refer to Appendix B
for example MDLs for some routine methods, '

IT IS IMPERATIVE TO NOTE THAT METHOD DETECTION LIMITS ARE HIGHLY
MATRIX DEPENDENT. LIMITS DETERMINED BY KATAHDIN ANALYTICAL
SERVICES MAY NOT BE ACHIEVABLE IN ALL MATRICES.

Compliance

8.5.1 Definition - Compliance is the proper execution of recognized, documented procedures
that are either approved or required. Adherence to these procedures is required in
order to provide data products acceptable to a regulatory body of competent jurisdiction
in a specific regulatory context. Compliance is separate from, but not inconsistent with,
technical scientific quality. Katahdin Analytical Services understands that the
expectations of our clients commonly include the assumption that data and reports will
satisfy a regulatory purpose and will be found acceptable and compliant with regulatory
requirements for the performance of tests and generation of data. .

8.5.2 Understanding the Regulatory Framework - Compliance is not likely to be achieved in
the absence of an understanding of the regulatory framework. Katahdin Analytical
Services will attempt to ascertain, prior to the initiation of a project, what regulatory
jurisdiction (USEPA, state, etc.) pertains to a project; within the regulatory
jurisdiction, what body of regulation is meant to be satisfied (RCRA, SDWA, MCP
21E, etc,); and finally, within this context, what protocols are required/expected (CLP,
AFCEE, 'NFESC, etc.). Katahdin Analytical Services will work with its clients to -
come to a mutual understanding of all requirements, based on our best understanding of
the information available,

8.5.3 Commitment - Clients may, but often do not, fully understand their compliance needs.
Clients may sometimes fail to communicate their compliance requirements to Xatahdin
Analytical Services. Nevertheless, Katahdin Analytical Services, in defining quality as
in 8.4.1 above, accepts much responsibility for compliance. .

Katahdin Analytical Services makes the following commitments to its clients:

¢ Katahdin will proactively attempt to identify and understand the regulatory context
of clients' needs.

¢ Katahdin will strive to be expert in understanding and executing the regulatory
requirements for compliance.

» Katahdin will identify and disclose to clients instances of non-compliance in a
forthright fashion,
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8.5.4 Resolving Compliance Contradictions and Hierarchies - It is a common occurrence that

multiple regulatory jurisdictions overlap in a specific case. This causes uncertainty or
even contradictions to arise in a work plan. Katahdin Analytical Services will make
every effort to detect such inconsistencies, and will communicate them to clients so that
the client can make an informed decision regarding execution of the project. Similarly,
methods and protocols will often be prescribed in a scope of work or QAPP which
either will not achieve stated or implied data quality objectives (DQOs) or which are in
conflict with the regulatory requirements. Katahdin Analytical Services will attempt to
detect these inconsistencies, and upon detection, disclose them to our client. Katahdin
Analytical Services voluntarily accepts a responsibility to provide advice to clients;
however, the primary responsibility for this issue remains with the client.

Disclosure of Noncompliance - As stated previously, it is Katahdin Analytical Services’
policy to disclose in a forthright manner any detected noncompliance that may affect
the usability of data produced by Katahdin Analytical Services. It is not within our
expertise to predict the manner in which a specific regulator or regulatory body will
interpret the rules governing analysis; Katahdin Analytical Services is unable to
guarantee compliance. It is Katahdin Analytical Services’ policy that our responsibility
begins with a bona fide and competent attempt to evaluate potential compliance issues
and ends with disclosure of any findings that may be useful to our client in their making
the final judgment.
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ANALYTICAL PROTOCOLS

~.. "Guidelines Establishing Test Procedures for the Analysis of Pollutants Under the Clean Water
. Act,” Federal Register, 40 CFR Part 136, October 26, 1984.

"Test Methods for Evaluating Solid Wastes: Physical/Chemical Methods," SW-846. 2nd
edition, 1982 (revised 1984), 3rd edition, 1986, and Updates I, II, ITA, and I 1996, Office of
Solid Waste and Emergency Response, U.S. EPA.

"Methods for Chemical Analysis of Water and Wastes", EPA 600/4-79-020, 1979 Revised
1983, U.S. EPA.

“Methods for the Determination of Inorganic Substances in Environmental Samples”, EPA
600/R-93/100, August 1993.

U.S. EPA Contract Laboratory Program Statement of Work for Organic Analysis, SOW 2/88,
OLMO01.8, 8/91, OLMO01.9, OLM02.0, and OLM03.1.

U.S. EPA Contract Laboratory Program Statcment of Work for Inorganic Analysls SOW No.
788, ILMO01.0, 3/90 through ILM04.0.

"Standard Methods for the Examination of Water and Wastewater”, 15th, 16th, 17th, 18th, and '
19th editions, 1980, 1985, 1989, 1992, 1995. APHA-AWWA-WPCE.

"Annual Book of ASTM Standards", Section 4: Construction, Volume 04.04: Soil and Rock;
Building Stones,-.American Society for Testing and Materials, 1987.

'Anﬁual.Booksfof ASTM Standards”, Séction 11: Water and Environmental Technology,
American Society for Testing and Materials, 1987.

"NIOSH Manual of Analytical Methods", Third Edition, 1984, U.S. Department of Health and
Human Services, National Institute for Occupational Safety and Health.

"Methods for the Determination of Organic Compounds in Finished Drinking Water and Raw
Source Water”, U.S. EPA, Environmental Monitoring and Support Laboratory - Cincinnati
(September 1986).

New York State Department of Environmental Conservation. Analytical Serv:ces Protocol,
October, 1995.
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ANALYTICAL CAPABILITIES




METALS ANALYSES

GRAPHITE FURNACE ATOMIC ABSORPTION (GFAA) ANALYSES

Antimony
Arsenic
Cadmiuvm
Chromium
Lead
Selenium
Thallium

SW 3010, 3050
SW 7060, 3050
SW 3020, 3050
SW 3020, 3050
SW 3020, 3050
SW 7740, 3050
SW 3020, 3050

COLD YAPOR ATOMIC ABSORPTION (CVAA)

Mercury

CALCULATION

Hardness

EPA 245.1, SW 7470, 7471

EPA 200.7/SM 2340B

"ANALYTE REQUIRED DIGEST EPA METHODS
ICP ANALYSES
Aliniipum EPA 200.7, SW 3010, 3050 EPA 200.7, SW 6010

.- Antimony EPA 200.7, SW 3010, 3050 EPA 200.7, SW 6010

' Parium EPA 200.7, SW 3010, 3050 EPA 200.7, SW 6010
Beryllium EPA 200.7, SW 3010, 3050 EPA 200.7, SW 6010
Boron EPA 200.7, SW 3010, 3050 EPA 200.7, SW 6010
Cadmium EPA 200.7, SW 3010, 3050 EPA 200.7, SW 6010
Calcium EPA 200.7, SW 3010, 3050 EPA 200.7, SW 6010
Chromium EPA 200.7, SW 3010, 3050 EPA 200.7, SW 6010
Cobalt EPA 200.7, SW 3010, 3050 EPA 200.7, SW 6010
Copper EPA 200.7, SW 3010, 3050 EPA 200.7, SW 6010
Iron EPA 200.7, SW 3010, 3050 EPA 200.7, SW 6010
Lead EPA 200.7, SW 3010, 3050 EPA 200.7, SW 6010
Magnesium ~ EPA 200.7, SW 3010, 3050 EPA 200.7, SW 6010
Manganese EPA 200.7, SW 3010, 3050 EPA 200.7, SW 6010
Molybdenum EPA 200.7, SW 3010, 3050 EPA 200.7, SW 6010
Nickel EPA 200.7, SW 3010, 3050 EPA 200.7, SW 6010
Potassium EPA 200.7, SW 3010, 3050 EPA 200.7, SW 6010
Silver * EPA 200.7, SW 3010, 3050 EPA 200.7, SW 6010
Sodium EPA 200.7, SW 3010, 3050 EPA 200.7, SW 6010
Strontium EPA 200.7, SW 3010, 3050 EPA 200.7, SW 6010
Tin EPA 200.7, SW 3010, 3050 EPA 200.7, SW 6010
Titanjum EPA 200.7, SW 3010, 3050 EPA 200.7, SW 6010
Vanadium EPA 200.7, SW 3010, 3050 EPA 200.7, SW 6010
Zine EPA 200.7, SW 3010, 3050 EPA 200.7, SW 6010

EPA 204.2, SW 7041, SM 3113B
EPA 206.2, SW 7060, SM 3113B
EPA 213.2, SW 7131, SM 3113B
EPA 218.2, SW 7191, SM 3113B

" EPA 239.2, SW 7421, SM 3113B .

EPA 270.2, SW 7740, SM 3113B
EPA 279.1, SW 7841, SM 3113B

EPA 245.1, SW 7470, 7471

EPA 200,7/SM 2340B




INORGANIC ANALYSES

ANALYTE METHODS
Acidity EPA 305.1
- Alkalinity EPA 310.1/SM 2320B
Bicarbonate & Carbonate SM 2320
‘Bipchemical Oxygen Demand EPA 405.1
Bromide ) EPA 300.0, 320.1
Carbon - Total Inorganic (water) EPA 415.1 modified
- Total Organic (water) EPA 415.1
o - Total (soil) modified Lloyd Kahn
Chemical Oxygen Demand - Detection limit of 20 mg/L. EPA 410.4
- Detection limit of 5 mg/L EPA 4104
Chloride EPA 325.2
Coliform Bacteria - Total SM 9222B
- Fecal SM 9222D
Color EPA 110.2/SM 2120B
Chromium --Hexavalent SW 7196
Cyanide - Total SM 4500CN"-C, EPA 335.2/335.4, SW 9012
Cyanide - Total & Amenable SM 4500CN -C, SW 9012
Fluoride EPA 340.2, SM 4500F-C
Hardness (Titrimetric) EPA 130.2
Halides, Total Organic (TOX) - Water SW 9020
Lime Equivalence University of Maine Method
Nitrogen -Ammonia EPA 350.1
- Nitrate plus Nitrite (combined) EPA 300.0, 353.2 -
- Nitrate EPA 300.0, 353.2
- Nitrite BPA 300.0, 353.2
-~ Total Kjeldahl EPA 351.2
- Total Organic - TKN minus NH, EPA 351.2/350.1
Free Liquid Content (Paint Filter Test) SW 9095
pH EPA 150.1
Phenols - Total EPA 420.1
Phosphorus - Total EPA 3654
- Ortho EPA 365.2/5M 4500-P-E
Solids - Total EPA 160.3
- Suspended EPA 160.2
« Dissolved EPA 160.1
- Volatile Aqueous EPA 160.4
- Suspended Volatile EPA 160.2, 160.4
- Settleable EPA 160.5
Specific Conductance EPA 120.1/8M 25108
Specific Gravity EPA/COE 1981
Sulfate EPA 3754 \
Sulfide BPA 376.1
Sulfite EPA 377.1
Surfactants - MBAS EPA 425.1
Tannins and Lignins (as tanhic acid) SM 55508
Total Organic Halogens SW 9020
Adsorable Organic Halogens SM 1650
Turbidity EPA 180.1
Sample Prep: Compositing
SM 3030B

Filtration




ANALYTE

TCLP ANALYSES

* Extraction for Volatiles (ZHE)
: Extraction for Metals, Semivolatiles, Pesticides & Herbicides

YOLATILES - TCLP LIST
benzene
carbon tetrachioride

*chlorobenzene

chloroform
1,2-dichloroethane
1,1-dichloroethylene
methyl ethy! ketone
tetrachloroethylene

-{richloroethylene

vinyl chloride

SEMI-VOLATILES - TCLP LIST
pyridine '
m-cresol (3-methyl phenol)

o-cresol (2-methyl phenol)

p-cresol (4-methy! phenol)

"1,4-dichlorobenzene

2,4-dinitrotoluene
hexachloro-1,3-butadiene
hexachlorobenzene
hexachloroethane
nitrobenzene
pentachlorophenol
2,4,5-trichlorophenol
2,4,6-trichlorophenot

PESTICIDES - TCLP LIST
chlordane

endrin

heptachlor ,
heptachlor epoxide

lindane

methoxychlor

toxaphene

HERBICIDES - TCLP LIST
2,4-dichlorophenoxyacetic acid
2,4-5-trichlorophenoxypropionic acid

METALS - TCLP LIST
Arsenic

Barium

Cadmium

Chromium

Lead

Mercury

Selenium

Silver

Sw 1311
SW 1311

SW 8260

SW 8270

SW 8081

SM 6640B, SW 8151

SW 6010

EPA METHODS




WASTE CHARACTERIZATION

EPA METHODS

NON-ROUTINE ANALYSIS

- ANALYTE

:KEORI{_OSIVHY

pH - SW 9040, 9045
Releasable Cyanide SW7.3.3.2
Releasable Sulfide SW 7.3.4.2
IGNITABILITY SW 1010

Katahdin Analytical Services, Inc. has the capability to perform the following analys]es upon request.

METHODS

ANALYSIS
Flash point ASTM D 93-77
% Moisture SM 2540G
EDB & DBCP by GC EPA 504.1
EPTOX Extraction SW 1310, 1330
Alcohols by GC-FID '

Non-routine Furnace or ICP-Metals

Method Development for Organic Compounds by HPLC, GC/MS or GC

Ferrous Iron

Low Level Vinyl Chlpride

Volatile Organics

Semivolatile Organics

. SM 3500D
GC/MS SIM
SM 1624 Mod.
SM 1653




poal_

Relpsiratwd

E

ORGANIC ANALYSES

METHODS
TANALYTE WATER SOIL
"GC/MS Drinking Water Volatiles EPA 524.2, 524.25AS
GC/MS Wastewater/Solids Volatiles EPA 624, SW 8260 SW 8260
Purgéable Halocarbons EPA 601, SW 8021 SW 8021
 Purgeable Aromatics EPA 602, SW 8021 SW 8021
Combined Purgeables EPA 601/602, SW 8021 SW 8021
CLP Volatiles Analysis and Deliverables SOW OLM 03.1 SOW OLM 03.1 ’
Gasoline Hydrocarbons - BTEX +MTBE EPA 602, SW 8021 SW 8021
Gas Range Organics (GRO) SW 8015 modified SW 8015 modified
Diesel Range Organics (DRO) SW 8015 mod/8100 SW 8015 mod/8100
GRO/DRO - Maine HETL HETL 4.2.17, 4.1.25 HET14.2.17,4.1.25
GRO/DRO - Massachusetts Risk Assessment MA DEP VPH/EPH MA DEP VPH/EPH
Total Petroleumn Hydrocarbons (TPH) aby IR EPA 418.1 SW 9071/EPA 418.1
Oil & Grease (Gravimetric or IR) EPA 413.1, 4132, SM 1664 SW 9071 modified
Semivolatile Organics - Extractables EPA 625, SW 8270 SW 8270
Acid Extractables Only EPA 625, SW 8270 SW 8270
Base Neutral Extractables Only : EPA 625, SW 8270 SW 8270
CLP Semivolatiles Analysis and Deliverables SOW OLM 03.1 SOW OLM 03.1
Polynuclear Aromatics (PAH) by GC/MS EPA 625, SW 8270 SW 8270
Polynuclear Aromatics (PAH) by GC/MS SIM EPA 625, SW 8270 SW 8270
Polynuclear Aromatics (PAH) by HPLC Sw 8310 SW 8310
Organochlorine Pesticides & PCBs EPA 608, SW 808178082 SW 8081/8082
Organochlorine Pesticides & PCBs (Tissue) EPA 608, SW 8081/8082 SW 8081/8082 -
Chlorinated Phenoxy Herbicides SM 6640B, SW 8151 SW 8151
PCBs in oils EPA 3580/5W 8082
PCBs wipes/filters EPA 3580/SW 8082
. CLP Organochlorine Pesticides & PCBs SOW OLM 03.1 SOW OLM 03.1
HPLC-Explosives SW 8330 modified SW 8330 modified




[
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FORM 2C ANALYSES FOR NPDES PERMITS

ANALYTE METHODS
PARTA  Blochemical Oxygen Demand EPA 405.1
Chemical Oxygen Demand EPA 4104
" Total Organic Carbon EPA 415.1
~ Total Suspended Solids EPA 160.1
" Ammonia as Nitrogen EPA 350.1
pH EPA 150.1
_PARTB  Color EPA 110.2
o Fecal Coliform SM 9222D
Fluoride EPA 340.2
Nitrate EPA 353.2
Nitrite EPA 353.2
Total Organic Nitrogen EPA 351.2/350.1
Oil and Grease EPA 413.1, 413.2
Total Phosphorus EPA 365.4
Sulfate EPA 375.4
Sulfide EPA 376.1
Sulfite EPA 377.1
Aluminum EPA 200.7
Barium EPA 200.7
Boron EPA 200.7
Cobalt EPA 200.7
Iron EPA 200.7
Magnesium .EPA 200.7
Molybdenum EPA 200.7
Manganese EPA 200.7
Tin EPA 200.7
Titanium EPA 200.7
Metals Digestion EPA 200.7
PARTC  Antimony EPA 200.7
Arsenic EPA 200.7, 206.2
Beryllium EPA 200.7
Cadmium ° EPA 200.7
Chromium EPA 200.7
Copper EPA 200.7
Lead EPA 200.7, 239.2
Mercury EPA 245.1
Nickel EPA 200.7
Selenium EPA 200.7, 270.2
Silver EPA 200.7
Thallium . EPA 200.7, 279.1
Zinc EPA 200.7
Total Cyanide EPA 335.2/335.4, SM 4500CN-C
Total Phenols EPA 420.1
Volatile Organic Compounds EPA 624
Acid and Base Neutral Compounds EPA 625
Pesticides and PCBs EPA 608
Metals Digestions EPA 200 methods




APPENDIX NINE ANALYSES

-

/Appendix IX is derived from Appendix VI Hazardous Constituents,
‘groundwater monitoring at hazardous waste storage and disposal sites
and remediations, )

.....

These parameter lists are intended to apply to

and are applied to uncontrolled site investigations

_EPA METHODS

Volatile Organics (extended list 19 Compounds)

Acid and Base Neutrals (extended list 48 Compounds)
Pesticides and PCBs

Herbicides

Total Cyanide

Hydrogen Sulfide

pH

17 Metals Arsenic
Antimony
Barium
Beryllium
Cadmium
Cobalt
Chromium
Copper
Mercury
Nickel
Lead
Selentum
Silver
Tin
Thallium
Vanadium
Zing
Metals Digest

SW 8260
SW 3510, 3520, 3540, 3541, 3550, 8270
SW 3510, 3520, 3540, 3541, 3550, 8081, 8082
SW 8151
SW 9012
EPA 376.1
EPA 150.1

SW 7060
SW 6010

SW 6010

SW 6010

SW 6010

SW 6010

SW 6010

SW 6010

SW 7470

SW 6010

SW 7421

SW 7740

SW 6010

SW 6010

SW 7841

SW 6010

SW 6010

SW 3010, 3020, 7060, 7470
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EXAMPLE MDLs for ROUTINE METHODS
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9.0 DATA REDUCTION, VALIDATION AND REPORTING

All-analytical daté generated within Katahdin Analytica! Services laboratories undergo a well-defined,

.well-documented multi-tier review process before being reported to the client, (Refer to Figure 9-1)

Each department shall have written procedures incorporated into the working SOPs for data validation
which incorporate the quality assurance goals of traceability, accountability, completeness, precision

and accuracy.

No written reports shall be issued which have not undergone the data validation process. Refer to the
current revision of Katahdin Analytical Services SOP SD-904, Data Reduction and Validation, for

more information,

9.1

9.2

Data Red_uction

Primary analytical data, otherwise known as "raw data”, may be manually generated or
captured in electronic format. When raw data are manualily generated, they are recorded either
in bound logbooks with numbered pages or on preprinted forms. Records of analysis indicate
the method used, raw data, calculations, and final results. Entries are made in black ink and
are initialed and dated by the individual making the entry. It is acceptable to initial and date
once for an entire page. Errors are corrected by drawing a single line through the entry;
corrections are initialed and dated by the individual making the change. An explanation for the
change must be indicated on the raw data when possible. Errors may be coded using the
descriptive codes listed in Figure 9-2. Raw data may not be obscured in any way. The use of
swhite-out is prohibited on all raw data, including instrumental hardcopy.

The analyst who-completes the analysis assembles all relevant raw data and results together
with chromatograms, strip chart recordings,. instrument settings and other information essential
to data interpretation. For data which are reduced by manual calculations, the calculations are
documented in a laboratory notebook or on an analyst's worksheet. The results are transferred
to a standardized laboratory reporting form which has been approved by the appropriate
Supervisor and Operations Manager. Reporting forms include at a minimum the sample
identification number, the date analyzed, the result expressed per unit volume, the method
reference and the analyst's initials.

Data Validation

Data validation is the internal process of review by which data are shown to be valid as evidenced
by the soundness of the analytical system and successful meeting of the DQOs (not to be confused
with data validation by an outside independent source). In this process, the Laboratory makes no
judgment as to the usability of the data by the end-user except with respect to the methodology
applied.
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Analysts performing an analysis and subsequent data reduction have the primary responsibility
for the quality of the data produced. The primary analyst initiates the data validation process

- by reviewing and accepting the data, provided the associated quality control criteria have been
~+-.met for the samples being reported. All reduced data must be evalvated using the QA Acceptance
. Criteria tables found within individual analytical method SOPs (please refer to Appendix D of

Section 11 of this manual for examples of these tables, These tables give acceptance criteria and
corrective actions for criteria that are not met, Data review checklists may be used to document
the data validation process (these checklists, if applicable, may be found within individual
method SOPs).. '

Depending on the corrective action taken, data may or may not be flagged with the appropriate
qualifier. For EPA Contract Laboratory Program (CLP) methodologies, data qualification and
flagging procedures are employed in accordance with the applicable EPA CLP Statement of
Work. For non-CLP analytical methodologies, quality control excursions and any analytical
discrepancies and/or matrix-related problems discovered during sample preparation or analysis,
are documented in the Report of Analysis through the use of data flags. A summary of data
flags used by the laboratory for non-CLP analyses is included as Appendix C.

The completed data package is thén sent to the Supervisor or designated senior technical data
reviewer, The Supervisor or designated data reviewer provides a technical assessment of the
data package and technical review for accuracy according to methods employed and laboratory
protocols. The review includes a thorough evaluation of manual calculations. Por data that are
reduced via computer, calculations are checked by the analyst (or designee) assigned to this
task at a frequency designed to assure that the final data generation is valid. This data
validation step is documented by the analyst's initials on the hardcopy of the raw data. The
results are either manually transferred to a standard reporting form or reported via computer
generation of forms.

Once the data‘have been technically reviewed and approved, authorization for release of the
data from the analytical section is indicated by initialing and dating the data review checklist or
otherwise dating and initialing the data. The Supervisor or technical designee drafis any
narrative comments if required by the Quality Assurance Project Plan. Any items noted during
technica! and QC review are included in the narrative if deemed to impact the quality of the
data,

All analytical data segments and other relevant paperwork pertainlhg to a particular Katahdin
Analytical Services data report are channeled to the Data Management Department for data
entry and/or assembly into the final report format and generation of the analytical narrative.

Data Reporting

The Data Management Department assembles all data from a sample set, generates the final
report, checks for transcription errors, and provides the final report to the Operations Manager .-
for final signature. The Operations Manager may delegate the final review and signing of
reports to qualified individuals as necessary.
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The final reviewer examines the report for method appropriateness, detection limits,
completeness and accuracy and whether or not QC criteria were satisfied. Any deviations from

" the referenced methods are checked for documentation and validity, and QC corrective actions
. are reviewed for successful resolution. The final reviewer signs the cover lefter or
.authorization line within the report, indicating acceptance of the report prior to its release to the

client.

The standard commercial report to the client consists of the following sections:

a cover letter

a technical narrative (when appropriate)
sample results

sample receipt condition report
Chain-of-Custody forms

va e

The narrative briefly describes any issues or discrepancies relating to the condition of the
samples upon receipt, sample holding time performance, instrument calibration information, or
quality control results, Any corrective actions pertaining to the samples are also addressed.

The sample results are tabulated by sample number and parameter. Katahdin Analytical
Services number, client identification, and dates of sample preparation and analysis are
presented along with the concentrations detected for each parameter analyzed and
corresponding reporting limits. Katahdin Analytical Services is also able to provide alternate
report formats (e.g., CLP data package) and additional deliverables (e.g., quality control
reports, electronic diskette deliverable). Please refer to Figure 9-3 for a list of Katahdin data
deliverables.  All reporis are processed through the data validation and reporting steps
described in Sections 9.2 and 9.3. ‘

N

Data Archive

Once the final report has been approved, signed, and submitted to the client, one copy of the
report remains with all the raw data and is stored in the data archive under the control of the
Office Manager. The purpose of the data archive is to ensure the continued integrity of all

documentation generated in support of laboratory analyses.

The archive room is a secure storage area with access to limited Katahdin personnel. Sign-out
procedures are in place where every document removed from the archive room must be
manually signed out for use by authorized personnel.

Periodically, reports and raw data are sent to secure, confidential off-site storage to be
archived. This material is retained for a period of time dependent on the state, client or specific
program regulations attached to it, generally no longer than seven years, and may only be
retrieved by designated personnel. A list of designees is maintained by the laboratory and by

the storage company.
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FIGURE 9-1,
MUTLI-TIER REVIEW PROCESS
DATA FLOW CHART
Raw data generation —~ documented in logbooks »
or electronic data files.
A 4 4 v ) 4
Elements Wet Chemistry GC GCMS
L 4 L4 . 4 \ 4
Analyst first tier review, | Analyst first tier review. | Analyst first tler review. Analyst first tier review,
: Secondary review by
Electronic data files to Manual entry or
LIMS via Access Manual eniry of data into electronic data transfer to supervisor or other
Database LIMS, LIMS technically trained
) personnel.
Secondary review by Secondary review by Secondar); review by )
supervisor or other supervisor or other supervisor or other mfmd:ig;
technically trained technically trained technically trained :
) forms database,
personpnel, personnel, personnel,
| an pertinent information | AH pertinent information | All pertinent information | All pertinent information
10 Data Management for | to Data Management for | to Data Management for | to Pata Management for
final report generation | final report generation final report generation final report geperation

l

“Third tier review of final report.
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FIGURE 9-2
Error Codes
Misspelled

Mathematical Error
Wrong Entry

_ Transposition or Sequencing Error

Transcription Change (copy error)
Procedural Change

Wrong Conclusion

Illegible Entry

Unnecessary Entry

Footnoted Explanation

Additional Comment
Instrumentation Error/Failure
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Dgliverable

Data Reporting Level

I

ECC)

>

Report of Analysis (Form 1 or equiv — TICs optional)

4

Exteme] chains of custody

4

Blank Results (Org Form 1/ino Form 3 or equiv)

Surrogate Recoveries (Ovg Form 2 or equiv)

Laborstory Contro} Sample Recovery (Org Form 3/Ino Form 7 or equiv)

SN SN S

Dup/MS/MSD if performed on client sample (Org Form 3/no Form SALG or equiv) '

Blank Summary (Org Form 4 or equiv)

Tune Summary (Org Form 5 or equiv)

Inftia} Calibretion (Org Form &/ino Form 2A&3 or equiv)

Continuing Calibration (Org Form 7/Ino Form 2A&3 or equiv)

Intemnal Standard Area Summary {Org Form 8 or equiv)

Run Logs

Sample Preparstion logs

Raw datla

Flodsil cartridge chock (Org Form DA or equiv) - (CLE.onlv)

GPC calibeation if performed (Org Form 9B or equiv) - (CLP only)

Dual eolumn 1D summary (Pesticide Form 10 or equiv) - (ifrequesicd)

Instrument Sensitivity Check (Ino Form 2B ot equiv)

!ntufgrmee Check Sample (Tno Form 4 or equiv)

Post Digest Spike Sample - if performed (Ino Form 5B)

Standard Addition Resulis Summary - if performed (Tno Form & or equly)

ICP Serial Ditutions ~ if performed (Ino Form & or equiv)

IDLs (Tno Form 10 or equiv)

Interelement Correction Factors (Ino Form 11A&B or cquiv)

ICP Linear Ranges (Ino Form 12 or equiv)

Standard Preparation logs - (ifrequested)

Intemal chains of custody - (if requested) -

v DataIneluded in reporting fevel,
1 CLPis performed and reported sccording to the epproprinte protocol,

Tij Datanotincluded in reporting level.

g
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Katahdin's Report Notes

#
¥ flag denotes sumrogate compound recovary Is out of criterla,
$
'$' flag denoles sumogate compound recovery is out of criterla. Re-extraclion or re-analysls confirmed matrix
. inferference,
- .
. **flag denocles surrogale recovery out of criteria; no action taken fn accordance with method.
S

*** flag dencles sumogate recovery out of crileria; reextraction met recovery criterta,

<lUG/KG

GCMS resulls reported with a '<’ qualifier Indicate the analyte was not detecled at a concentration greater than the
taboratory's lower limit of quantitation. The lower limit of quanlilation Is approximately 1ugfkg.

<{UG/L

GC/MS resulls reported with a *<’ qualifier Indicate the analyle was not detected at a concentration greater than tha
laboratory's lower limit of quantitation. The fower imit of quantitation Is approximately fugiL.

<33UG/KG

GC/MS resulis reported with a ‘<" qualifier Indicale the analyte was not detecled at a concentration greater than the
laboratory’s lower limit of quantitation. The lower limit of quantitation Is approximately 33ug/kg.

"' flag denotes surrogate recovery outside limits; Insufficient sample provided to reextract.

Absence of Escherichia coll,
A-I

Insufficlent sample was provided lo enable faboratory to achleve the laboratory's standard Practical Quantitation Level,
A-10 .

Analysls was performed by subcontracied laboratory.
A-11

Sample analysls was performed after expiration of the laboratory's Internally establishied hold time. For thls parameler
no hold timerequirements are specified In the analytical methods or by appropriate regulators,

A-12

Results for the LCS and/or LCSD assoclated with this sample were outside laboratory acceptance crileria. The sample
was not reanalyzed due to expiration of the extraction hold-time for this parameter. *

A-13

Resulls for the ICV and/or CCV assoclated with this sample were outside laboratory acceptance criteria, The sample
was nol reanalyzed due to expiration of the analytical hold-time for this parameter.

A-14

Resulls for the LCS and/or LCSD associaled with this sample were oulside laboratory acceplance criteria. The sample
was not reextracted due to Insutficlent sample voluma,

A-15
SUAOR IR L AL PR YA LY ST e g PP y S v L TR A A T 20 e et 1)
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4

Resulls fot the LCS and/or LCSD associaled with thls sample were outslde laboratory acceplance criteria. The sample
was not reextracted due to explration of the analytical hold-time for this parameter,

A-16
Chromatogram does not resemble a typlcal fuel ol patiern. -
A-17 .
The patien does not resemble any of he fuel products specified during {CAL.
. A-18
' . The pattemn does not match bt most closely resembles product ~ ,
A9
s * The patlem Is consistent with product ~ ,
A-2
Upon recelipt by the laboratory, sample pH was not within the range specified for preservation by the analytical method.
A-20
Standard PQL's based on 1 [iter volume. The sample adjusted PQL reflects actual volume used In the analysls.
A-3
The {aboratory was requested to parform this analysis afler the expiration of the analytical hold-time.
A-4
Please refer to cover letler\ case narrative for additional Information concerning this sample result,
A-5
Please refor lo atlached Quality Control Report for additional information concerning this sample result,
A-7

Results for the LCS and/or LCSD assoclated with thls sample were outside laboratory acceplance criteria. The sample
was not reanalyzed due to insufficient sample.

A4-8 " R
Resuilis for the LCS and/or LCSD assoclated with thls sample were oulside laboratory acceptance criterla. The sample
was not reanalyzed due to explration of the anafytical hold-time for this parameter.

The values listed In the' PQL column actually represent MDLs (Method Detection Limits) for these compounds.

B
‘B’ flag denotes detection of this analyte in the taboratory method blank analyzed concurrently with the sample.l
B-1
Confluent growth of atypical baclera with coliforms.
B-2
Confluent growth of atyplcal bacteria without coliforms.
B-3

Value reported is based on the total volume of sample analyzed which meets the criteria of lhe analytical method fora '
countable plate. :

The reported coliform density Is an eslimaléd value. The total number of coliform and non-coliform colonles was greater
than 200 colonles per sample allquot fittered.

Ll et St R i id ol e ol s ta a o RERRT ST YR Eaadlall i e i intad
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Blrail 8

The concentration kn the mathed blank analyzed concurrently with the sample was ~,

B-6
'8' Nlag denoles detection of the analyte In the method blank at a concanlration greater than the PQL. The concentratlon
in the methodblank analyzed concurrantly with the sample was ~ mg/kg.
BI ‘
i A tesulf reported with & ‘B’ qualifier indicates the analyte was delected in the laboratory méthod blank analyzed
he concurrently with the sampile. The concentration of ~ in the method blank was .
B0
- - Aresult reboded_with a 'B' qualifier indicates the analytes were detecled In the labaratory method blank analyzed
concurrently with the sample. The concentrations of ~ in the method blank were ~ respectively,
D-1 .
As required by Method 5210B, APHA Standard Methods for the Examination of Water and Wastewaler (18th edition),
the BOD value reported for thissample is ‘qualified” because the check slandard run concurréntly with the sample
analysis did not meet the ciileria specified in the melhod(198+/-30.6 mg/t). The actual check slandard values were ~
and ~ mg/L. ’
D-2
Oxygen deplelion exceeded the limlting value of 1 mg/L during Incuballon, Reported BOD result was calcutaled
assuming a finaloxygen concentration equal to t mglL. ’
D-3
Oxygen consumplion was less than 2 mg/i. after the 5-day Incubatlon perod. Reported BOD resulf was calculated
assuming an oxygenconsumption of 2 mg/L.
D-4
Inhibition of BOD ‘seed’ Indicated.
D-5
No value reporied. The oxygen constmption of the dilution water used in the analysis exceeded the quality control
criteria; therefore, the validity of sampledata [s suspect.
D-6
No value reported.. The dilution scheme used to analyze the sample did not yle!d a reportable value for BOD,
D-7
The dilution water used to prepare this sample did not meet the criterla of less than 0.2 mg/L dissolved oxygen (DO)
uptake over the five day period of incubatlon, The measured DO uptake for the dilution water was ~ mg/L for the
sample. The BOD determination does not comrect for DO uptake by the dilution water; therefore, when the dilutlon water
uplake exceeds 0.2 mg/L, the dilution wa ’
D-8
The dilution waler used to prepare this sample did not mest the criteria of less than 0.2 mg/L dissolved oxygen (DO)
uplake over the five day period of incubation. The measured DO uplake for the dilution water was ~ mg/L for the
sample. The BOD determinalion does not cotrect for DO uptake by the dilution waler; therefare, when the ditution water
uptake exceeds the absolule value of 0.2
DL
‘DL’ flag denotes inabifity lo calculate surrogate recovery due to sample dilution.
E
"‘E'Mlag indicates an eslimated value, The analyle was delecled In the sample at a concentration greater than the
slandard calibration range. :
E-1 |
Exlracted oulside of holding time
T AL X A W M ARG A N TS I e e - N TR P B LS S L A L e 1A 0d
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E-2

Recalved afer explration of extraction holding tima

. END
L0 .
. Sample required & larger volume of water for pH determination than specified in the method.
-4 .
.. Due to sample malrx inlerferences, the reported value has been determined by the technlque of slandard additions (l.e.,
» _ standards forthe analyte of Interest added direclly to an aliquot of the sample).
IS
' Due to laboratory ervor, the analysis was performed ~ day(s) after expiration of the analytical hold-time for this
parameter. . .
I-6 .
Apparent coler is a range, reported as lower limil.upper limit.
I-7
The laboratory's Practical Quantitation Level could not be achleved for this parameter due to sample composition, matrix
effects, sample volume, or quantity used for analysis.
I-8
Malrix spike racovery could not be quantitaled because of the presence of severe maliix intetferences..
I-9
Duplicate analyses were performed on this sample for this parameter, The precision of the duplicale results is outside
the laboratory'sacceptance range. Sample homogenelly may be a factor. The Individual results were ~ and ~,
J ,
‘J' flag denotes an estimated value less than the Laboratory’s Practical Quantitation Level,
J ,
*J flag denotes an estimated value. The analyle was detected in the sample at & concentration greater thanthe
measured delection limit but tess than the laboratory’s Practical Quantitation Level.
Mr
‘MP* denoles surregate recovery out of criteria due to matdx Interference,
N
"N' flag denotes presumptive evidence of the compound, where the identification Is based on a mass speciral library
search, . .
ND
‘ND' indlcates the compound was not detecled duting a manual search for the characteristic lons present In the mass
spectrum for this compound.
NE
QC LIMITS HAVE NOT BEEN ESTABLISHED FOR COMPOUNDS WHICH HAVE NONE REPORTED.
NITROSO '
n-Nitrosodiphenylamine cannot be resolved from diphenylamine,
NR
'NR' denoles data not reported
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0-1
Sample dilution requlred due to matrix Inlerference, sample viscoslty or other matrix-related problem; lhereforé, standard
laboralory Practical Quantitation Level (PQL) could not ba achleved.

1 T 0-10
: _ Insufficlent TCLP extract was generaled by laboralory to achleve the laboratery's standard Practical Quantitation Level,
3 0-11 |
: . = Head space observed In sample vlals submitted for volatile organic analysls,
L 0-12
' Due to laboratory emor, the analysis was performed ~ days after the explration of the analytical hold-time for this
analysls., :

0-13
tnternal standard area(s) are out of critariz. Reanalysis confirmedmatrix Inlerferenca.
O-14
Sample analyzed ~ day pasl expiration of holdlﬁg time. See the cover letter for additiona! Information,
O-15
Due to laboratory emor, the extraclion was performed ~ days aflar theexplration of analytical hold time for this analysis,

0-16 -

Sample reexlraction was required due to exceedance of surrogate recovery crileria. The orlginal extraction was
performed within hold fime while reextraction was not within hold time. Results for the reextracted sample me! all
surrogate recovery criterla and are reporied here. ’

0-17
Sample pH as determined at the time of analysls was ~ .
; 0-18
inlernal standard area(s) are out of ¢riteria.
0-2

Sample dilution required for quantitation of one or more targe‘t analytes; therefore, standard laboratory Practical
Quantitation Level (PQL) eould not be achleved.

P il

Sample dilution required for quantitation of one or more target analyles; therefore, surrogate compound recovery could
nol be accuralelydetermined, .

Surrogate compound recovery Is out of crileria. Reexiraction or reanalysis confirmed malrix interferenca,

Y
J 0-6 .
s_ample feextraction was required due lo exceedance of quality control crileria, The original extraction was performed
_ within hold time while reextraclion was not within hold time. Resulis for the reexiracted sample met all qualily contro!
3 criteria and are reported here.
o-7
Sample reextraction was required due to exceedance of quality conlrol criteria. The origlnal extraction was performed
w"tthlr’il hold time while reextraction was not within hold time. Resulls for the reexiracted sample met all quality control
criteria,
T O O Tt o s S5 A Bl - ke AT AL K2 H AN
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-3

W-5

w-6

-
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Presenca of éscherlchla coll,

Too numerous to count. Total number of cofiform and non-coliform colonles was greater than 200 colonles per sample
aliquot fillered,

Very small; lass than 1% of the tolal alkalinty.

The results for the analyses iisted Indicate that the paramaters tested are within the slandards set by the State of Maine,

. Department of Human Services - Division of Health Englneering, for a new or existing water supply.

The results for the analyses listed Indicate that the paramelers tested, with the exceplion of those listed below, are within
thestandards set by the State of Malne, Depardment of Human Services, - Divislon of Heaith Engineering, for a new or

existing watersupply.

Sodium levels in excass of 20 mgiL are salislactory except persons affected with certain diseases may regquire a low
sodium concentrationon the advice of their doctor,

Iron levels in excess of 0.30 mg/L andfor manganese levels In excass of 0.05 mg/L are salisfaclory excepl such
concentrations may Impart anorange or brownish stain to plumbing fixtures end faundry and may produce & taste which
is objectional to some individuals. i

The pH of drinking water, in itself, has no effect on human health, The nermal range is 6.5 to 8.5. Corrosion of plumbling
fixtures hasbeen associated wilh low pH and scaling has been associated with high pH. Waler may also have a sour
tasle if the pH Is less than 4.0, '

Although coliform bacterla may nol cause liiness, the presence of these bacteria Indlcates the possibitity of
contamination with other disease-causing bacteria or viruses originating from septic wastes.

Copper in excess of 0.20 mg/L may cause health effects In some Individuals and may Indicate coﬁoslon In the water
distribution system,

Eal Earad Log ater o ot bl
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10.0 DOCUMENTATION & RECORDS MANAGEMENT

Reco:ds are the means by which an organization documents its operations and activities. They are an
integral_part of the Quality Assurance program since they provide documented evidence for program
functionality and necessary information for performance evaluation and quality assurance audits, All
information related to the quality assurance practices outlined in this manual shall be contained in records.
. This shall include, but not be limited to, standard operating procedures, results of instrument calibrations,
analysis of quality control samples, analysis of samples, sample custody and dlSposal preparation of
standards, corrective action reports, audits and inspections.

10.1

10.2

General Recordkeeping

10.1.1 All documentation must be accurate, legible, complete and recorded in a timely manner
using indelible ink.

10.1.2 If an error is made, a single line is used to cross out the incorrect entry. The original entry
must remain readable. The correction must be initialed and dated and given an error code
(see Figure 1) or explanation for the change. The use of white out is prolublted on al! raw

data, including instrumental hardcopy

10.1.3 When blank space is left after all information has been recorded on a logbook page or in
other documentation, that blank space must be "Z'd” out. Use a single line through the
space; initial and date the cross out.

10.1.4 All blocks must be filled in on pre-printed forms. Header information must be complete.
All'columns and units of measure must be identified.

Standard Operating Procedures

Standard Operating Procedures (SOPs) are written for specific proéedures or operations, Complex
tasks of inspection, testing, calibration, monitoring, maintenance, data handling, and quality
control as well as methods utilized in the laboratory are specified and documented by SOPs,

As a minimum requirement, each SOP must include a title, the purpose or application, list of
materials or references, and detailed procedures. SOPs are updated when necessary. Bach has a
Katahdin Analytical Services reference number and revision date at the upper right corner of each
page. More detailed information regarding SOPs can be found in Section 12.0 and in the current
revision of Katahdin Analytical Services SOP QA-800, Preparation of SOPs,

All personnel are required to follow SOPs when a specific operation or method is being utilized.

It is the responsibility of the.Supervisor to make sure that employees are aware of and follow the
SOPs. Any suggestions for additional SOPs or changes to existing SOPs should be directed to the
appropriate Supervisor, the Operations Manager or the QA Department.
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Sample Tracking

Samples are tracked from the time they are received, through storage, preparation, analysis, and
final disposition. More information on the following discussion can be found in the current
revisions of Katahdin Analytical Services SOP SD-902, Sample Receipt and Internal Control.

Proper sample identification must be established during sample collection. This information must
be clearly and permanently written on a label and attached to the sample. In addition, a Chain-of-
Custody must be initiated with the appropriate information recorded. Samples should also be
properly preserved and stored.

Sample Management personnel verify the samples' integrity as they are unpacked. The Katahdin
Analytical Services Project Manager and/or the client are notified of samples that are received
broken or have not been properly stored or preserved. The sample identification label must also
be checked against Chain-of-Custody identification. Any discrepancies must be verified by the
client or sampler. All these checks and any discrepancies or changes must be documented on the
Sample Receipt Condition Report. :

Sample Management Personnel assigns each group of samples, or job, a Work Order number and
each sample within the job a sequential laboratory identification number, which s placed on the
sample container. Samples are stored in the appropriate locations. A laboratory data file is
initiated for the entire job.

Upon receipt the Sample Management Personnel also initiate an internal custody record for the
sample set. These forms are used to document sample removal from and return to sample storage.
The final disposition of a sample is documented on the hazardous waste disposal spreadsheet.

10.3.1 Chain-of-Custody

The Chain-of-Custody (COC) Form traces the possession of a sample from the time the
sample is obtained in the field through receipt by and analysis in the laboratory. To
initiate a Chain-of-Custody, the field sampler must fill in the appropriate information:
Client or Project Name, Signature of Sampler, Sample Identification, Date and Time
Sampled, Type of Sample, and Analysis Requested. After the sample is brought into the
laboratory, -sample integrity, preservation, and identification are checked. Any
inconsistencies are noted in the sample management documentation. For samples accepted
into the laboratory, the Sample Custodian verifies that the sample label 1Ds are consistent
with the sample IDs provided on the Chain-of-Custody, signs in the space marked
“Received for Laboratory” and records the date and time received.

10.3.2 Internal Sample Custody Record
The internal custody record is a mechanism for tracking samples from sample management

(sample storage) to sample preparation and/or analysis and back to the appropriate storage
location, unless the aliquot is depleted. When laboratory personnel remove samples from
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sample storage, the sample transfer is recorded on the internal custody record. Upon
returning any remaining sample, the individual records the date in the "Returned By" box
for the appropriate sample. For analyses that have an immediate analytical holding time
(48 hours or less) or for rapid turn around work, the sample custodian will make a copy of
the external COC and provide unlabelled bottles and the COC to laboratory departments
prior to log-in and dispatch. Upon completion, the or:gmal internal custody records are
archived by the QA Department.

Standards

Standards preparation is documented in the Katahdin Analytical Services laboratories in standards
logbooks maintained by each laboratory section. All information needed to maintain proper
traceability of standards is recorded in the appropriate standards logbook by the individual
preparing the standard, More complete information regarding standards is provided in Section 7.1
and in the current revision of Katahdin Analytical Services SOP CA-106, Standard Preparation
and Documentation,

Maintenance Logbooks

Maintenance logbooks are kept for each instrument, Each instrument has a unique maintenance
logbook. In the logbook, an analyst records initial instrument setup, routine preventive
maintenance, outside contractor services, instrumental malfunctions and repair performed, dates
taken in and out of service, and resolutions. Instrument logs not only describe the instrument's
history, but can be helpful when troubleshooting. Additionally, runlogs may describe problems
noted, maintenance performed and return to control. Refer to the current revision of Katahdin
Analytical Services SOP CA-101, Equipment Maintenance, for more information,

Preparation Logbooks

All data pertinent to sample preparation shall be recorded by the Iaboratory staff in bound
notebooks with numbered pages and/or in the Laboratory Information Management System
(LIMS). During the sample preparation process, a preparation record shall be prepared for the
project by the preparation analyst. It shall contain the following information:

Sample identification numbers

Date of preparation

Method reference

Analyst’s initials

Preparation weights and/or volumes (initial and final)
Reagent/solvents used including manufacturer and lot number
Relevant blank

Spike and surrogate data including the serial reference number
Instrumental analysis to be performed on each extract

Notable observations
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Matrix Spikes/Maftrix Spike Duplicates are similar to Laboratory Control Samples except the
analytes used for spiking are added to a second and third separate aliquot from the client

" samples in a batch of analyses, They incorporate sample matrix effects and field conditions.
. Matrix spikes are routinely prepared at a frequency of one set (MS/MSD) per twenty samples
for organic analyses and one MS per twenty samples for inorganic analyses when adequate

sample volume is provided.

Surrogates provide an estimate of accuracy for each sample analyzed by GC/MS and most GC
analyses, The accuracy measurement incorporates sample matrix effects and field conditions
and is based on recovery of compounds similar to the target analytes, but not expected to be
present in the sample as received. Surrogates are added to all samples analyzed by GC/MS,
certain GC, and certain HPLC analyses prior to sample preparation.

An Internal Standard is an analyte that has the same characteristics as the analyte(s) of
interest, but is added to each sample in a batch, just prior to analysis and is used for
quantitation, It corrects for bias or change in instrument performance from sample to sample,
incorporating effects associated with the analytical process only.

Accuracy is expressed as Percent Recovery (%R). For LCSs and surrogates, percent recovery
(%R) is calculated using the following equation:

%R = (SR /SA) * 100

where; SR is the concentration determined
SA is the concentration spiked

For matrix spike.samples, the percent recovery is calculated using the following equation:

~

%R = (SSR-SR)/SA x 100
where: SSR is ﬂie spiked sample determined result

SR is the original sample determined result
SA is the amount of spike added (expected)

Precision Measurements
A Sample Duplicate is a sample that has been homogenized and split into two equal portions

" before the method specified sample preparation process. It measures sample precision

associated with the preparation through analysis and is prepared and analyzed at a rate of one
per batch or one per twenty samples (if a batch is less than twenty samples) in the inorganic
laboratories. For organic analyses the MS/MSDs fill this function and provide an measure of
overall precision.

The comparison of the values determined for a sample and its duplicate (S/DUP or MS/MSD)
is expressed as refative percent difference (RPD). RPD is calculated using the following
equation:
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RPD = §D x 100

[(8+D)/2]
where: S is the determined result of the original sample

D is the determined result of the duplicate sample

The vertical bars in the above equation indicate the absolute value of the difference, hence RPD
is always expressed as a positive value, '

Statistical Control Limits

Statistically derived laboratory limits serve as a tool for evaluating method performance, for
evaluating individual analyst performance and for monitoring the effects of changes to the
analytical methods. ‘Current lab policy states that statistically derived QC limits for Surrogates,
Laboratory Control Samples and/or matrix spike/matrix spike duplicates are to be calculated as
+ 3 standard deviations from the mean recovery of a minimum of twenty data points. This is
typically done annually for those methods that are performed routinely, For methods that are
not performed routinely, derived limits are only generated if enough data points are obtained.
For methods that are not routinely run, all data points may be used in the determination as long
as all routine applicable QC criteria have been met for the analysis, For methods that are
routinely run, data points shall be chosen at random, either manually or through the applicable
database. Again, all data points used in the determination must be taken from data where all
routine applicable QC criteria have been met for the analysis.

The percent recovery is calculated for each spiked analyte. The average percent recovery (X)
and the standard deviation (s) are calculated for the group of samples.

11.2.1 Limits -

Both upper and lower warning limits and upper and lower control limits are established
to interpret performance. Warning limits express a narrower confidence interval and
are used to warn the analyst or supervisor of possible system inconsistencies or failures,
before an out-of-control event occurs. Control limits express the outer limits of
accepted method variability. Control limits and warning limits are reviewed
periodically against performance, Based on statistical considerations, an evaluation is
made to determine whether the control limits need to be revised. -

Warning Limits

When not mandated by the method, Katahdin Analytical Services adopts warning limits
. to be the mean 42 standard deviations or a 95% conﬁdencg interval, where:
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Mean ' n
X-7 2 X
- ¢= |

n | n o?.
Standard Deviation Z: 7(22 - ( '/ n) (; . K .')
=1

S* =

n-1

where: X = mean value
X = individual values
n = total number of values

Control Limits

Unless otherwise specified by the analytical method in use or by the project QA plan;
Katahdin Analytical Services uses the 99% confidence interval as the control limits,
which is defined as the mean +3 standard deviations. Where the method specific
ranges have been determined, Katahdin Analytical Services’ goal is for their control
limits to fall within the method limits.

The control limits and warning limits used to evaluate a sample should be those in place
at the time that the sample was analyzed., Once limits are updated, the limits should
apply to all subsequent analyses. It is the responsibility of the section supervisors,
Operations Manager or Genera! Manager to inform the QAO when new limits need to
be derived. The QAO, or designated person, will derive the new limits, update the
appropriate database and ensure that all associated personnel are aware of the updated
limits, :

11,3 Control Charts

Control charis are quality control tools that graphically display the QC parameters over time.
The lab may generate control charis as a means to identify method or analyst performance

issues,

11.3.1 Accur_acy

Accuracy charts can be used for Surrogate and Laboratory Control Sample recovery.
Each sample is identified by the date it was analyzed and its Katahdin Analytical
Services sample number, where applicable.

The percent recovery is plotted onto the graph where:

. the x-axis 1s the sample ID; and
. the y-axis is the range of percent recoveries.
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11.3.2 Precision

Precision charts can be used for LCS/LCSD and MS/MSD comparison. The relative
percent difference is plotted on the graph where:

. the median, zero, represents 0% difference
. the x-axis is the number of data points per chart; and
* the y-axis is the range of relative percent differences.

Both samples are identified by the date(s) analyzed and their Katahdm Analytical
Services number,

Control chart limits are established as described above in section 11.2.1. They may be
evaluated using the following guidelines. .

11.3.3

11.3.4

11.3.5

11.3.6

Suspicious/Out-of-Control Events

Plotting and connccting successive data points on control charts enables the laboratory
to detect many types of suspicious and out-of-control situations. ‘These events can be
caught by monitoring the following: outliers (suspicious and out-of-control), runs
(suspicious), trends (suspicious), and periodicity (suspicious).

QOutliers

There are two types of outliers: any particular point that falls outside the control limits
or any point that falls outside the warning limits. A point that falls outside the control
limits is:iclassified as an out-of-control event; a point that falls outside the warning
limits is classified as a suspicious event, : ‘

Rung

A run is defined as a series of points that line up on one side. of the central line (the
mean). Any run that has a length of seven points is indicative of a potential
abnormality in the process, a suspicious event, A run can suggest several potential
problems such as a leak in the system, elevated contamination, or incorrect dilutions of
standards.

Trends

A trend is defined as a series of points that are marked by an unbroken rise or fall.
Any trend with a length of five points is classified as a suspicious event. A trend may
indicate a change in instrument sensitivity due to a dirty source or injection port or
standard degradation, to name a few.
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11.3.7 Periodicity

Periodicity is a term used to describe a recurring patiern of change over equal
intervals.  This' occurrence may be of any length or amplitude; thus, careful
observation of the control chart is necessary.

Utilization of Quality Control Data

The purpose for preparing and analyzing quality control samples is to demonstrate, through the
known .entities, how accurate and precise the investigative sample data are. Appendix A
summarizes the quality control assessment criteria by matrix for the methods most commonly
used by the Katahdin Analytical Services laboratory. Different criteria may be dictated by
different methods, programs or by project QA plans. Most Standard Operating Procedures for
individual analytical methods contain QC requirements and corrective action tables similar to
Appendix D. :
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KATAHDIN ANALYTICAL SERVICES, INC.

STANDARD OPERATING PROCEDURE

SOP Number; CA-202-02
Date Issued: 6/98
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TITLE:

ANALYSIS OF VOAs BY PURGE AND TRAP GC/MS: SW-846 METHOD 8260

Check of mass

Prior to Inflial calibration

TABLE 1

Refer 10 the crileria listed

QC REQUIREMENTS - VOLATILE ORGANICS, METHOD 8260

AU MGG U CYMRAET e PNt elC IEr DN RGO o CH Y aYA CHO I

Retune instrument, and verify

spectral fon and calibration inSection 7.4 of this SOP
Intensities using verification
BFB _
Five-point Initiat calibration prior to | SPCCs average RF 20.30, Repeat initial calibration
calibration for all sample analysis except chloromethane and
analyles 1,1-DCA >0.10 and bromoform
>0,10; RSD for RFs < 30 for
CCCs
Calibration Once per each 12 8SPCCs minimum RF >0.30, Repeat initial calibration and
verification hours, prior to sample | except chloromethane and reanalyze all samples analyzed
analysls 1,1-DCA >0.10 and bromoform | since the last successful calibration
>0.10; RF for CCC analytes verification
within 20% (%D) of average
initial multipoint RF
ISs Immediately after or Retention time + 30 seconds; | Inspect mass speétrometer or GC
during data acquisition | EICP area within -50% to for malfunctions; mandatory
of calibration check +100% of last catibration reanalysls of samples analyzed
standard verification (12 hours) for each | while system was malfunctioning
IS
Method Blank One per batch of 20 or | No analytes of interest (1) Investigate source of
fewer samples detected > PQL 1 contamination
(2) Reanalyze method blank and all
, samples processed with the
contaminated blank
LCS analytes One LCS per batch of | Stalistically derived from lab {1)Reanalyze sll affected QC end
splked at 50 ppb” | 20 or fewer samples data, ctherwise nominal limits;. | field samples if statistical limits
Refer to Table 2 exceeded

(2)Evaluate impact on sample data
# nominal limits exceeded;
teanalyze samples or narate and
document on CAR

Surrogate splke

Every sample, control,
standard and method
blank

70-130% recovery, until
laboratory Himits are calcutated

(1) Check chromatogram for
interference; if found, flag data

(2) If not found, check instrument
performance; if problem Is found,
correct and reanalyze

(3) If still out reextract and analyze
sample

{4) If reanalysis Is out, ﬂag data

Stalistically derived from lab

shall be < the PQLs

MSMSD One MS/MSD per every {1) if LCS In criterla and malrix
20 samples data; Refer to Table 2 interference Indicated, no
: comrective action
(2) Else, reanalyze
MDL Study Once per year Detection limits established Repeat MDL sludy

L}
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TITLE ANALYSIS OF PCBs AS TOTAL AROCHLORS BY GAS
CHROMATOGRAPHY/ELECTRON CAPTURE DETECTOR (GC/ECD): SW-846

‘e

METHOD 8082

"I Method blank

PCBs
EPA 8082

TABLE1 -

QC REQUIREMENTS

One per prep

batch

No analyte
detected >PQL

' (1)lnvesltgatesource of -

contamination

(2} Evaluate the samples
and assoclated QC: i.e. If
the blank results are above
the PQL, report sample
results which are <PQL or >
10X the blank concentration.
Otherwise, reprep a blank
and the remaining samples.

LCS

One per prep
batch

Statistically derived

limits; see Figure
4.

(1) Evaluate the samples
and assoclated QC:l.e. If
an MS/MSD was performed
and acceptable, narrate, If.
an LCS/L.CSD was
performed and only one of
the set was unacceptable,
narrate. if the surrogate
recoveries In the LCS are
also low but are acceptable
in the blank and samples,
narrate, If the LCS recovery
Is high but the sample

| results are <PGL, narrate.

Otherwise, reprep a blank
and the remalning samples.

Cccv

One after every
20 samples(10

recommended).

mid-point
concentration

+156%D

(1) Evaluate the samples: If
the %D >+16% and sample
results are <PQL, narrate. If
%D >116% only on one
channe!, narrate. if %D
>1+15% and Is likely a result
of matrix interference,
narrate. Otherwise,
reanalyze all samples back
to last acceptable CCV.
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KATAHDIN ANAL;YTICAL SERVICES, INC.
STANDARD OPERATING PROCEDURE

~a.

TRACE METALS ANALYSIS BY ICP-AES USING METHOD 60108

TABLE 1

QC REQUIREMENTS

R T AT e E L e Y Wi

Initial Calibration, § Daily prior to
minimum 1 point sample analysis.
plus a calibration
blank, :
Initial Calibration Before beginninga | Recovery within+ | Correct problem and repeat
Verification (ICV), | sample run. 10% of true value. | calibration.
prepared from a
second source,
Initial Calibration Before beginninga | Less than PQL. Correct problem and repeat
Blank (ICB) sample run, calibration.
Interference Check | Before beginning a | For Al, Cs, Fe, and | Correct problem (recalculate
Standard A (ICSA) | sample run. Mg, recovery 1ECs if necessary) and repeat

within + 20% of calibration. .Reanalyze all

true value. For affected samples.

analytes not spiked,

+PQL, or, if PQL <

0.01 mg/L, +2x

PQL.
Interference Check | Before beginninga | Recovery of each Comect problem (recalculate
Standard B - sample run, analyte within + IECs if necessary) and repeat
(ICSAB) 20% of true value. | calibration, Reanalyzs all

| affected samples.
Continuing Afterevery 10 Recovery within + | Repeat calibration and reanalyze
Calibration - | samples andatend | 10% of true valuo all samples analyzed since the -
Verification (CCV) | oftherun ‘ last successful CCV.
Continuing After every 10 Less than PQL. Repeat calibration and reanalyze
Calibration Blank samples and at end samples if measured
(CCB) of the run. concentrations are > PQL and <
10x CCB value,
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KATAHDIN ANALYTICAL SERVICES, INC.
STANDARD OPERATING PROCEDURE

SOP Number: CA-726-00
Date Issued: 4/98
Page 10 of 12

4

-_TITLE:

AUTOMATED (LACHAT) COLORIMETRIC ANALYSIS OF CHLORIDE

;]rlll!”iiﬁ' ,

Lﬁr@ E[,

Chloride
EPA 325.2

Method blank

TABLE 1

QC REQUIREMENTS

One per prep o

No analyte

| (1)Investigate source of

il}f{-'k (pr__ ,‘\‘ {ak—'-j—.'-w—-m

batch detected >PQL [ contamination
(2) Report all sample
results <PQL.
(3) Report sample resuits
>10X the blank result and
flag results with a “B".
(4) Reanalyze all other
samples assoclated with
_ the falling blank.
LCS/ICV One per prep 80-120 %R; (1) If the LCS falls high,
batch Statistically report samples which are
derived from lab | <PQL. _
data when able | (2) Recalibrate and/or
reanalyze other samples.
Cccv One after every | 90-110 %R; (1) If the LCS falls high,
10 samples Statistically report samples which are
derived from lab .| <PQL.
data when (2) Recallbrate andfor
| avallable. " | reanalyze other samples.
Matrix Spike One for every 75-125 %R (1) If ab QC in criteria
set of 10 and matrix interference
samples suspected, flag data
(2) Eise, reanalyze
Sample One sample RPD <20% (1) If lab QC in criteria
Duplicate duplicate per 20 and matrix interference
samples suspected, flag data
(2) Else, reanalyze
Demonstration | One time Must pass all Repeat analysis until able
of analyst demonstration | applicable QC to perform passing QC;
proficiency; by each analyst | for method document successful
accuracy and | performing the performance in personal
precision method training file
MDL study MDL< the given | Repeat MDL

Once per year

PQLs
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12.0 STANDARD OPERATING PROCEDURES

. Purpose and General Provisions

Standard Operating Procedures (SOPs) are formal, revision-controlled documents that;

1. provide standard methods for execution and documentation of work, to maximize
consistency, uniformity and reliability of products;

2. establish the basis for similar training of personnel and set a standard for assessment;
3. facilitate coordination among individuals performing separate, but interdependent tasks; and

4. define, to Katahdin Analytical Services’ clients and to regulatory agencies, the methods
used by Katahdin Analytical Services in the performance of tasks having an effect on the
quality of data, findings or conclusions;

SOPs describe standard methodologies that may at times be inappropriate for a specific project.
In such cases, exceptions to the SOPs are stated in the raw data or the analytical narrative with
rationale,

Responsibilities

Supervisors and analysts are responsible for determining, through consultation with the Quality
Assurance Officer and Management, the activities that require SOPs. - Supervisors are also
responsible for working with the appropriate technical personnel to develop the SOPs,

The Quality Assurance Department is responsible for obtaining technical review and approval
of SOPs, for maintaining control of new SOPs and revisions, and for maintaining an up-to-date
distribution list for SOPs.

Katahdin Analytical Services personnel are responsible for performing tasks in accordance with
applicable SOPs, except as explicitly directed by a relevant Quality Assurance Project Plan,
contract, or Health and Safety policy. Katahdin Analytical Services personnel are also
responsible for assisting in designing accurate and practical SOPs and in keeping the SOPs up-
to-date, '

Technical reviewers of SOPs are responsible for providing review of drafts sent to them within
the schedule indicated in the request, '

Minimum Contents of SOPs
Each Standard Operating Procedure shall contain at a minimum, the following information:

Title - The name of the concerned task
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SOP Number - The internal document control number assigned and tracked by the QA

" Department

'-.Acccptance - The signature of the originator(s), Quality Assurance Officer and appropriate

operations management authority to officially adopt the procedure
Date - Date of issue of most recent revision

Scope and Application - An explanation of the objectives of the-procedure, typical applications
and limitations

Definitions - A listing of any terms, expressions, or acronyms found in the procedure

Eesponsxbllltles Identification of the individuals (by title or organizational posmon) and their
responsibilities in performing and facnlltatmg the tasks governed by the SOP

Health and Safety Considerations - A discussion of specific Health and Safety issues that must
be considered prior to and during the performance of the procedure described.

§ummagg of Method - A short synopsis of the chemistry involved in the proceduré.

Interferences - Any factors that may interfere with the proper performance and/or outcome of a
procedure and that could compromise the results,

Apparatus and Materials - A complete list of the equipment, apparatus, etc, needed for the
procedure

Reagents - A complete list of the reagents, standard solutions, solvents, etc, needed for the .
performance of this procedure ,

Sample Collection, Preseryation and Handling - Any special considerations needed to assure

the integrity of the sample and, consequently, the analytical process.

Method/Procedure - A clear description of the task on a step-by-step basis. The method
description should be written clearly enough, and in sufficient detail, to ensure that any two
persons performing the procedure will achieve equivalent results, and to provide clients and
reviewing agencies with a thorough understanding of the procedure. Acceptable and equivalent
alternatives should be addressed whenever possible, and described in the same detail, Where
applicable to the SOP, the procedure should include a discussion of sample preparation and
calibration requirements and also a summary of the automated and manual calculations
performed as well as reporting requirements, including data flow charts as appropriate. The
SOP should address differences between a published method and Katahdin Analytical’s
performance of that method if any exist,
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Quality Control Requirements and Acceptance Criteria and Corzective Actions - An dutline of

quality control requirements, including procedures, frequency requirements, and acceptance

N _-' criteria, Corrective actions include a description of what must be done, when and by whom in

- . instances when the QC requirements are not met, This section may be in the form of a table,

Applicable Documents/References - A listing of pertinent, supportlng procedure or reference
documents such as methods, manuals and/or SOPs

SOP Development and Approval

Laboratory SOPs are developed by the laboratory's technical staff, working with the QA
Department. The QA Department will also assist by assigning SOP numbers and by
coordinating word processing, review and approval. Laboratory SOPs must be reviewed and
approved by the management of the laboratory operations to which the SOPs apply. Thus, the
following people must review and approve each laboratory SOP:

. the Supervisor of the speciﬁc operation to which the SOP pertains or the Operations
Manager - This signature indicates that the written SOP reflects the current practice in
the laboratory.

. the Laboratory Operations Manager - This signature indicates that the SOP is
technically adequate to handle the analysis of environmental samples expected to be
received at Katahdin Analytical Services and technically compliant within the
framework given in Section 8.0 and with any known exceptions noted,

. the Quality Assurance Officer - This signature indicates that the SOP has been reviewed
for compliance with the referenced methods and that discrepancies between the method
and practice have been resolved.

. the General Manager - This siénaturc signifies & management review and approval of
the practices detailed in the SOP.

Numbering

Each SOP is assigned a unique Katahdin Analytical Services number from the inventory of
Katahdin Analytical Services SOPs maintained by the QA Department,

Revisions

SOP revisions may be necessitated by regulatory requirements, technological advancements or
other causes, but not by the requirements of a single project alone, Contradictions between
standard procedures and the requirements of a specific project are resolved in the quality
assurance plan for that project and are communicated internally through an incoming sample
information sheet (Figure 12-1) or checklist, generally initiated by project management.
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Revisions may be proposed initially by the Quality Assurance Department or they may be
recommended by users. Recommendations for revisions must be sent.to the Quality Assurance

" Department,

12.7

" Technical changes to an SOP need to be made immediately, but revisions must not be made by

an individual to only his/her personal copy. If there are changes to an SOP, they need the
approval of the appropriate Supervisor, Operations Manager, and QA, and the changes, written
up as a “Memo To File”, must be appended to ALL copies of that SOP in use in the lab until
a formal full revision is complete. A formal revision should be initiated ASAP.
Recommendations for minor revisions wiil be accumulated by the QA Department until
sufficient to warrant a document revision,

Revisions are accomplished by the preparation of a new typed draft with the changes
incorporated and listed on the cover page. (The cover page is a permanent document and stays
with the SOP despite revisions.) Approval of the revisions is signified by dated acceptance
signatures adjacent to the listed revisions in the lower section of the cover page. The QA
Officer is authorized to approve minor revisions. Revisions which affect the technical
approach or content will also require review and approval by the Supervisor or Operations
Manager. Once formally accepted, the revised document replaces the previous version and is
distributed to controlled copy holders with instructions as to what document(s) it replaces. All
out-dated copies of the SOP are retrieved by the QA Department or designee and destroyed.

Occasionally, revisions are significant enough to warrant a complete rewrite. In such cases,
the changes are not listed on the cover page. Instead the words "complete rewrite” are entered
and the new document must undergo review and approval as for a new SOP, The judgment as
to ‘whether a complete rewrite is required shall be made by the Quality Assurance Officer in
cooperation withthe Supervisor and/or Operations Manager.

Technical revisions and complete rewrites will necessitate training recertification for all
personnel involved. The Supervisor or Operations Manager -is responsible for ensuring that
training is accomplished and documented. Required training documentation and instructions
will be distributed with the SOPs by the QA Department.

Document Control and Distribution

SOPs must reflect current operating conditions and be compliant with applicable method and
program requirements. To meet these needs, all Katahdin Analytical Services SOPs and SOP
revisions used within the laboratory must be controlled documents which are administered by
the QA Department, Each page of a controlled copy is marked as such in contrasting ink
(typically red or blue) to prevent the use of un-controiled photocopies. The QA Department
maintains an inventory of all SOPs developed by the laboratory and their revision status.

The QA Department distributes SOPs to technical staff as required, maintains distribution lists
to ensure that revisions and new SOPs are distributed to all appropriate individuals, periodically
verifies that SOPs in use in the Iab are current, controlled copies and ensures that obsolete
versions are removed from use and destroyed. A Receipt Acknowledgment Form is completed
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for each SOP for tracking and distributing updates of the documents. Refer to Katahdin

- Analytical Services SOP QA-804, Document Control for Standard Operating Procedures.
~SOP Archive

An archive of all laboratory SOPs, in the form of both hard-copy and electronic masters of
current revisions, is maintained by the Quality Assurance Department within Katahdin
Analytical Services. The archive also contains a hard-copy master of all obsolete versions of
each revised SOP,

SOPs are distributed from the archive. Access to originals is obtained through QA personnel.
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| INCOMING SAMPLE INFORMATION SHEET

.....

Inidals/Date:

Y T
, L
ST R AN R T T VA

CLIENT NAME: ROA CC:

ATTENTION:

ADDRESS:

1
_ TELEPHONE No: FAX NO:

OTHER CLIENT CONTACTS:

PURCHASE ORDER NO: CLIENT ID:

QUOTATICH NO: MEANS OF DELIVERY:
PROJECT NAME: SAMPLE RECEIPT DATE:
NUMBER/TYPE OF SAMPLE(S): :

PARAMETERS:
TURNAROUND TIME: QQ LEVEL:

COST:

—_— Prep . SubMNawerk _ Seapling

GROUP: WG AA o GCAMS
_ PROMARY LAE CONTACT: )

Please summarize pertinent and unusual laformation from the reverse,

=*= PHOTOCOPY BOTH SIDES OF THIS SHEET. ATTACH TO QUOTE IF QUOTE IS
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. Who Is the clieat and what Is the purpose of the analyucal work?
(Regulatory, Site Assessment)

. What {s the specific project name/site name?

. Is this a proposal or pro;eq" I It's a proposal, what are the main considerations
-t for award and wha: is the probabillty of belne awa:ded the work?

..,,‘w‘v-mh -"-T

Ten 'W'hat is the expecwd number. f-equency md d’“ ofsubmim.l of the, szmpls ln
- . oae - Misprogram? o v - L Slwenens TR

. What is/are the sample types? Please provide additional information If the marrix
is non-standacd (othec than aqueouslsoﬂ!sedlmen:)

. What sample analyte conceatrarions are available? What are the expected
contamination levels?

. What are the parameters?
- Arethere sbeciﬁc method requirements guided by specific regulations?
- Are ihe:e speclial or requ{red reporting ilmirs?

W‘ha: are the sample handling plans- filtration, collecdon, field QC
samples?

. What fevel of Qualiry . Control Reporting Is required? Is this gulded by 1
'.”(ie MSMMSDYE iy, o 2
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Fgnt NP

s Are there a.ny other spech! deliverables required (Le. diskette deliverables,
: sepmte!addiuona! copl&: of I{OAs verb:l reponmg, explanatory cover lettus)?

. May the samplms be retumed to he clieat?

- Arg.there any unisual or pew DE‘PS*o be used for login?
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13.0 PERFORMANCE AND SYSTEM AUDITS

Katahdin Analytical Services participates in a variety of interlaboratory and intralaboratory tests andA
performance checks to provide periodic assessment of the effectiveness of the overall quality control

_program. '
13.1 Interlaboratory Performance Surveys

Performance evaluations conducted by the USEPA constitute the bulk of interlaboratory
comparisons.

. | EPA Performance Evaluations(PE) - Water Supply - Semiannual

Trace Metals
Nitrate/Nitrite/Fluoride
Trihalomethanes (THMs)
Volatile Organic Compounds
Turbidity

Total Filterable Residue
Calcium (as CaCO3)

pH

Alkalinity

Corrosivity

Sodium

Suifate

Total Cyanide

* kR RE KRR AR E X NN

. EPA Performance Evaluations(PE) - Water Pollution - Semiannual

Trace Metals
Minerals '

Nutrients

Demand

PCBs

PCBs in Oil
Pesticides

Volatile Halocarbons
Volatile Aromatics
Total Cyanide
Non-Filterable Residue
Oil and Grease
Total Phenolics

R RERE TR R AR R

The performance of each laboratory is evaluated by the respective agency after each round of
testing and reported to the appropriate Laboratory Operations Manager. The Laboratory
Operations Manager forwards the results to the QA Department in charge of certifications.
The QA Department distributes copies of the results to Supervisors (if applicable),
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In addition to the EPA WP/WS performance evaluation studies, Katahdin Analytical Services

= participates in 8 number of federal and state studies such as US Navy NFESC, US Army COE, -

US DOE HAZWRAP, US EPA DMR PE, California, New York and North Carolina studies.

", Katahdin may also participate in commercial studies when requested by a client. Please refer to

13.2

the current revision of Katahdin Analytical Services Statement of Qualifications Manual for a
comprehensive listing of approvals and certifications held by Katahdin. With the privitization
of the USEPA PE program, Katahdin will be purchasing its WS and WP samples from an
outside vendor beginning in the spring of 1999.

Periodic Internal Audits

Internal auditing is conducted by the QA Department or designee, Typically these audits focus
on either performance relative to an SOP or a specific project. Internal audits take two forms -
performance audits and systems audits. Performance audits involve submittal of blind spikes to
the laboratory by the Quality Assurance Department for assessment of analytical accuracy.
Systems audits consist of a thorough review of procedures and documentation to confirm that
work is being performed in accordance with this Manual, SOPs, -and/or project QA Plan and
that adequate documentation exists to satisfy the project requirements.

13.2.1 Performance Audits

Audit Standards

Due to the high number of Performance Evaluation studies that Katahdin Analytical
Services participates in, the Quality Assurance Department does not routinely conduct
internal performance audits. Commercial vendors have the ability to perform shelf life
studies and round robin studies on the samples that they provide. Most of the PE
samples #hat are analyzed at Katahdin are provided by commercial vendors. The
results of each PE study are carefully reviewed by the laboratory staff and QAO fo
determine if corrective action should occur. Corrective action may encompass
incorporating blind PE samples into the normal sample. flow. The QAO shall
communicate quarterly all findings made during PE review to the General Manager

The Quality Assurance Department may provide independent check samples (audit
standards) if required on specific projects. The QA Department prepares any audit
standards that can be prepared readily from relatively non-hazardous, pure materials or
certified concentrated standards. The nature of the audit standards and the frequency of
performance audits are specified in the Quality Assurance Plan of each project for
which performance auditing is required. When practical, audit standards are provided
in matrices resembling real project sample matrices, and undergo the full sample
preparation and analysis procedure. However in many cases this is impractical, and it
is necessary to submit audit samples as extracts, for analysis only. All measurable
constituents in the audit standards should be within the expected range of concentrations
to be encountered in the real samples (or in the extracts).
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13.2.2 Systems Audits

Systems audits address general laboratory operations and conformance to the
Laboratory Quality Assurance Manual, Systems audits of laboratory operations are
performed at a minimum frequency of once per year per laboratory group (i.e. wet
chemistry, metals, organic extractions, GC, GC/MS).

Some quality assurance project plans, QAPPs, require project-specific laboratory
systems audits (Project Audits).

Systems Audit Procedures

Systems audits are performed by the QA Department. Audit checklists may be used to
ensure that all salient points are addressed and documented. The checklists are filled
out legibly and reproducibly, in ink, by the auditor, and are signed and dated by the
auditor when completed. The audit checklist is based on EPA laboratory evaluation
criteria, the provisions of the Laboratory Quality Assurance Manual and Katahdin
Analytical Services SOPs. Project audit checklists are drawn from the applicable
QAPPs, as well as relevant provisions of the QA Manual,

Audit checklists will cover at least the following areas:
. Systems Audit

* Personnel qualifications and training records

- Adequacy of laboratory facilities, including work space, lighting, . : -~

ventilation, and supplies
* Maintenance and calibration recordkeeping for analytical equipment
* General operations, including glassware cleaning, inventory and
checking of reagents and standards, and storage procedures i
* Recordkeeping, including sample log-in and tracking, traceability of
standards, control charts, and raw data recording and tracking.

. Project Audit

Sample log-in and chain-of-custody records

Sample storage procedures and records

Sample preparation and analysis procedures
Method validation (where applicable)

Conformance to QAPP

Control charts (if applicable)

Precision and accuracy assessment : '
Method blanks, reagent blanks, duplicates, check samples,
fortifications, surrogates, ete.

Calibration

* Data packages

* * R X RN W

*
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* Analyst qualifications
* Data validation and reporting

13.3. ‘External Audits

134

‘ In addition to internally conducted systems audits, the laboratory is regularly audited by chents

potential clients, state and federal program regulators, and other organizations., These audits
may be specific to program or project. requirements, encompass a complete review of
[aboratory systems, or both.

Katahdin Analytical Services uses these external audits to additionally evaluate laboratory
function and performance. The QA Department distributes audit reports to supervisors and
management, coordinates corrective actions to any findings, formalizes and documents the
responses required, and may use external audit findings as the basis for future internal audits,

QA Reporting and Corrective Action

Each systems audit (internal or external) is immediately followed by a debriefing, in which the
auditor discusses his/her findings with the laboratory representatives. The debriefing serves a
two-fold purpose. First, laboratory management is afforded an early summary of findings,
which allows them to begin formulating corrective strategies, and second, the' auditor has a
chance to test preliminary conclusions and to correct any misconceptions before drafting his/her
report.

The systems audit report (which may or may not contain performance audit findings) is issued
to the Operations Manager and appropriate Supervisors and personnel for corrective action.
Responses to the findings are forwarded, in writing, to the auditor. The auditor then circulates
the report to the QA Officer and Iaboratory management,

The Quality Assurance Officer reports results of interlaboratory performance surveys and in-
house audits, along with unresolved corrective action items, to the General Manager.
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14.0 PREVENTIVE MAINTENANCE

Twr

To mitiimize downtime and interruption of analytical work, preventive maintenance is routinely performed on
each analytical instrument, Designated laboratory personnel are trained in routine maintenance procedures for
all major instrumentation. When repairs are necessary, they are performed by either trained staff or instrument
manufacturer service personnel,

SOPs are written for each instrument that cover basic operation and maintenance procedures. Refer to Katahdin
Analytical Services SOPs CA-101, Equipment Maintenance, and CA-102, Balance Calibration. Detailed
logbooks documenting preventive maintenance, non-routine maintenance and repairs are also maintained for
each instrument. The following are brief summaries of maintenance for each major instrument,

14,1  Preventive-Maintenance - GC/MS

Regularly performed maintenance includes, but is not limited to, the following for GC/MS
instrumentation:

. hard tune with calibration gas (PFTBA)

. removal of 2-3 inches from the injection end of the capillary columns
. injection port liner replacement

. - replace injection port septum

. * clean ion source as needed

. check vactium pump oil level

. cl:ieck carrier gas tanks

. replace or recondition vent traps

142  Preventive Maintenance - GC

Regularly performed maintenance includes, but is not limited to, the following for GC extractable
organics instrumentation:

. replacement of 5-10 inches of guard column (if applicable) and 2-3 inches from the injec{ion
end of the capillary columns ‘

. injection port liner and RP seal replacement

. replacement of septum
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° check carrier and support gases
. fill solvent rinse bottles as needed

. NRC wipe test ECD

Regularly performed maintenance includes, but is not limited to, the following for GC volatile organics

instrumentation:

. clean and bake sparge tubes

v replace trap as needed

. check carrier and support gases
. replace transfer line as ncec'led
. replace nickel tube as needed

» clean or replace PID as needed

143 Preventive Maintenance - ICP

. check liquid argon tank level

. change pump tubing

. clean nebulizer and spfay chamber as needed

o replace and realign plasma torch when required
o check cooling system water level

. empty waste reservoir when full

144 Preventive Maintenance - AA Graphite Furnace

. check and align source lamps

. clean and inspect graphite tube, replacing when surface appears excessively bumt or cracked
o clean and inspect contact ring, replacing when excessively worn

. ,‘ clean mirrors for optical sensor and sample compartment windows

. check autosampler injector alignment and deposition
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14.5- ~ Preventive Maintenance - Mercury Analyzer

e Check and align source lamp
; remove and clean sample cell and connecting tubes
. check sparger for proper operation
. clean sample compartment windows

14.6  Preventive Maintenance - General Laboratory Areas

. clean and calibrate balances biannually (minimum)

check balance calibration each day of use

. clean balance pan prior to each use

o calibrate ASTM C!#s 1 weights every five years

. calibrate aufomatic pipettes and burettes monthly -

. calibrate thermometers yearly against an NIST traceable therrﬁometer; calibrate digital
thermometers quarterly

. record refrigerator, freezer, and oven temperatures each weekday

*  clean, check, catibrate to manufacturers’ specifications all pH, DO, conductivity, and

- Turbidity meters annually (minimum); clean, check, calibrate to manufacturers® specifications
ali spectrophotometers biannually

. general housekeeping: keep counter tops, hoods, and floors clean

. check airflow in hoods once a week
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15.0 CORRECTIVE ACTION

-

Formost laboratory situations, problem identification, corrective action, and resumption of operation and/or

. .return to control occurs at the bench, with documentation written directly in the appropriate log books.

" These occurrences include events where laboratory quality control criteria have been exceeded but which
can be comected without compromising the analytical results or delaying the preparation or analytical
process.

For other situations, problem identification, corrective action, and resolution are tracked via Corrective
Action Reports (CARs). The underlying purpose of the corrective action process is to identify instances
that may adversely affect the data. CARs should be initiated whenever errors, testing discrepancies or
deficiencies, departures from documented policies and procedures, or client complaints occur.  An
example of a CAR is shown in Figure 1.

15.1  Problem Identification

The analyst generating the data is responsible for reviewing all results against the established
limits, Any deviations are immediately evaluated as potential out-of-control events, Specific
examples of some out-ofcontrol events may be: LCS failures, blank contamination, poor
precision, prep errors, missed holding times, login errors, calibration failures, retention time
window problems, matrix spike failures and surrogate failures The review process may include,
the application of statistics. Please refer to the current revision of Katahdin SOP SD-904, Data
Reduction and Validation. If data are outside accepted limits, the analyst should review and
evaluate the data and all associated Quality Control elements together before making a decision as
to the acceptability of the data. Each individual method SOP contains corrective action tables to
help guide analysts in making these decisions. Once all QC jtems have been considered, the
analyst should immediately take the appropriate actions.

In the event that problems are not identified prior to reacliing ‘the client, the Katahdin Project
Manager would receive notification. Events that would require formal corrective action are:
inaccurate reports, incomplete reports or that the client is requesting additional information. At
Katahdin, such inquiries are handled as client “complaints”. The Project Manager shall obtain all
of the pertinent information from the client. When the client “complaint” concerns a data
quality issue, especially one that may impact the usability of data, the Operations Manager,
General Manager or the QAO must be informed. They will help to determine what corrective
action, if any, should be taken. All reissued reports must be accompanied by a CAR, which
documents the problem and ultimate resolution. -

15.2  Corrective Action

The appropriate action will differ with each situation. In some cases data may be reported, but
may be reanalyzed in other cases. Making new reagents and standards may be necessary if the
standardization is suspect. The supervisor, Operations Manager, General Manager and/or Quality
Assurance Officer may be consulted to evaluate data. Due to the extremely short hold time
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15.2.2 Surrogates

The % recovery of the surrogates is calculated for each sample, blank, and LCS.
Corrective action is taken whenever one (or more) surrogate recovery is outside the
acceptance criteria. The following corrective actions are taken when required:

Check calculations to assure there are no errors;

Check internal standard and surrogate solutions for degradation, contamination,
etc., and check instrument performance;

If instrument failure is indicated, reanalyze the sample;

If a method blank surrogate is outside of acceptance criteria, then the problem
must be corrected before proceeding with sample “analysis. This may include
reanalysis, reextraction or recalibration;

If the surrogate could not be measured because the sample required a dilution, no
corrective action is required. The recovery of the surrogate is recorded with the
note "surrogate diluted out”.

If all QC associated with the sample is within acceptance limits (the method blank
surrogate recovery and LCS spike recovery), the problem may be attributed to a
matrix effect. Samples exhibiting a matrix effect as indicated by out-of-criteria
surrogate recoveries will be qualified and discussed in the report narrative.

15.2.3 Laboratory Control Samples

The % recovery of Laboratory Control Samples (LCS) is calculated. Corrective action is
taken whenever the % recovery is outside the established acceptance criteria. The
following corrective actions are taken when required:

Check calculations to assure there are no errors;

Check internal standard and spiking standard solutions for degradation,

contamination, etc., and check instrument performance;

If LCS fails high and samples are non-detect, report associated data with a
narrative explanation

Reanalyze other samples associated with a failed LCS, if available;

If that does not correct the problem, then the data is reported and a qualifying
statement included in the report narrative.
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15.2.4 Matrix Spike and Matrix Spike Duplicates

The % recovery of Matrix Spike and Matrix Spike Duplicates are calculated. The
following corrective actions are taken when required:

. If all QC associated with a sample is within acceptance limits (method blank and
LCS spike recoveries), the problem may be attributed to a matrix effect,

15.2.5 Calibration

Individual methods specify calibration frequency and criteria. If the calibration curve is
suspect, the following steps should be taken:

. Check internal standard and standard solutions for degradation, contamination,

ete.,

. Check instrument for contamination;

. If no source of the problem is identified, then a complete initial calibration must
be performed,

. Check instrument for incorrect operating conditions, etc.;

Documenting Corrective Action

" All corrective actions that may affect the reporting of the data as described above shall be

documented on a Katahdin Corrective Action Report as soon as possible after problem
identification. The following information must be documented on the CAR:

"~ 15.3.1 When and where the out-of-control event occurred.

15.3.2 The person who discovered the out-of-control event
15.3.3 What analysis was being performed.

15.3.4 What samples are affected by the out-of-control event
15.3.5 A brief description of the out-of-control event

15.3.6 Steps taken to investigate the out-of-control event
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15.3.7 The probable cause of the out-of-control event
15.3.8 Any corrective actions taken, both immediate and long term to prevent reoccurrence:

. 15.3.9 Supervisor review of the corrective actions
15.3.10 QAO review of the CAR
All documentation associated with the CAR, i.e. raw data or reissued reports shall be filed with the

associated samples. A copy of the CAR shall also be filed with the samples. The original CAR shall in
the QAO’s office.
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FIGURE 15-1
) KATAHDIN ANALYTICAL SERVICES, INC.
: CORRECTIVE ACTION REPORT
/ \/‘\/‘ Katahdin
CORRECTIVE ACTION REFORT #
Dale___________AnaIyslslArea Matrix,

Samp!a Number{s) and COrresponding Client(s):

l, PROBLEM iDENTIFICATION Brief desctiptlon of problem' (to be oomp!ated immediately by Individual
discovering problem)

il PROBLEM INVESTEGATION Sleps laken lo Invesllgate prob[em' (lo he oompieted and photocopled to
QAC by Individual(s) responsible for problem within 12 hours of problem ldentification)

Probable cause of problem:
Comective Action Plan (CAP):
Additlonal Dowmentaﬂon Recommended (circle applicable): Logbook ROA Nolation Cover Letter None
Namative
SIQnawre(s\ . Pala
intermediate Distribution: Photocopy - QAO
ECTION

Ill, SUPERVISORY REVIEW (to be completed by Sectlon Supervisor within 36 hr. of problem ldentlﬁmtlon)
Response and CAP Review: Acceplable___ Unacceplable,
If unacceplatle, preferred course of action:

Additional Documentation Recommended (circle applicable); Logbook ROA Notation Cover Letter None

Narrative
Correclive actions taken: Verifled by, Dats,
Comments of Secllon Supervisor:
Steps taken 1o prevent recurrence:
Signalure : __Date

. EORWARD CAR TO QAQ UPON COMPLETING THIS SECT(ON,
IV, QUALITY ASSURANCE REVIEW (to be completed by QA Officer ASAP after recelving completed CAR)

Problem Resolved; YES NO. New CAR lssued: # Date,
Comments of laboralory QA Officer:

Signature Dat
Final Distribution: Orlglnal - QAO; Pholocopy - Secllon Supervisor, Operations Mar, General Mgr, ROA Flle(s)
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16.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT

The-Quality Assurance Department is responsible for preparing reports, either written or verbal, to
management indicating the effectiveness of the Katahdm Analytical Services Quality Assurance Program.

'16.1

16.2

163 .

Quality Assurance Aud itors

- Results of audits performed by the QA staff are detailed in formal, written audit reports, These

reports are distributed to the appropriate department personnel Supervisor, Laboratory Operations
Manager, QA Officer, and General Manager for review and appropriate action, These and other
QA-related reports are distributed as produced, with no set schedule.

Auditor reports will include, but not be limited to:

Results of internal laboratory review activities

Results of internal data review activities

Results of Proficiency Evaluation studies

Results of state certification applications

Summary of holding time violation and data qualification

Method detection limit study status s

o & & & & @

To demonstrate management review, the audit report will contain a page which will be signed and
dated by the QA Officer and General Manager acknowledging that they have received the report
and have reviewed its contents, and taken the necessary action dictated by their position.

Quality Assurance Officer

The Quality Assurance Ofﬁcer will issue a report of QA activities and findings on a periodic basis
to the General Manager, The status report will mclude‘ .

Results of internal systems or performance audits
Corrective Action recommendations

Discussion of QA issues raised by laboratory users
Results of third party or external audits

Status of laboratory certifications

Other significant events

Performance Evaluation Sample Results

* & & & & & o

Management Review of the Quality Assurance Program

Review of the appropriateness and adequacy of the Quality Assurance Program is ongoing. At a
minimum, the General Manager, Operations Manager, and QA. Officer(s) review the QA Program
Manual and its effectiveness on an annual basis (generally in January) and make modifications as
deemed appropriate to improve or update the program. Any laboratory employee may present
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recommended changes to the Quality Assurance Officer, Supervisors or Operations Manager at any
- time.

o During system audits, the Quality Assurance Program should be discussed. The audit report will
document recommendations made by the Operations Manager or the auditor for revision.
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ANALYTICAL INSTRUMENTATION .

KEY INSTRUMENTATION : DATE IN
_ SERVICE
Hewlett Packard 5972 GC/MS with EPC and Tekmar ALS 2016 autosampler and 1993

Tekmar LSC 2000 purge and trap concentrator equipped with sample heating
assembly. :

Hewlett Packard 5970 GC/MS with a Tekmar LSC 2000 purge and trap |  1988/1998
concentrator and Tekmar ALS 2016 autosampler and heating unit.

Hewlett Packard 5972 GC/MS with EPC and Tekmar LCS-3000 Purge and Trap 1998
concentrator Archon autosampler capable of low soils per method 5035,

Hewlett Packard 5972 GC/MS with EPC and Tekmar ALS 2016 autosampler and 1996
Tekmar LSC 2000 purge and trap sampler. Available 7673A autosampler,

Hewlett Packard 5970 GC/MS and a model 7673A autosampler. 1989/1998
Hewlett Packard 5970 GC/MS with EPC and Model 7673A autosampler 1989/1996
Hewlett Packard 5972 GC/MS with - EPC and Tekmar LSC 3000 Purgé and Trap 1995
concentrator Archon autosampler capable of low soils per method 5035. :
Hewlett Packard 5970 GC/MS with EPC and Model 7673A aufosampler 1988/1996
Hewlett Packard Model 5890 gas chromatograph with microcoulometric (Half) and 1991

photoionization detectors and Tekmar ALS 2016 autosampler and Tekmar LSC
2000 purge and trap sampler equipped with sample heating assembly

Hewlett Packard Model 5890 gas chromatograph with microcoulometric (Hall) and 1986
photoionization detectors and Tekmar ALS 2016 autosampler and Tekmar LSC
2000 purge and trap sampler equipped with sample heating assembly

Hewlett Packard Model 5890 gas chromatograph with EPC and dual electron 1993
capture detectors(ECD), and Hewlett Packard Model 7673 autosamplers '

Hewlett Packard Model 5890 gas chromatograph with EPC and dual electron 1993
capture detectors(ECD), and Hewlett Packard Model 7673 autosamplers

Hewlett Packard Model 5890 gas chromatograph with EPC and dual electron 1989
capture detectors(ECD), and Hewlett Packard Model 7673 autosamplers :
‘Hewlett” Packard 'Mode! 5890 gas chromatograph with duval electron capture 1988
detectors(ECD), and Hewlett Packard Model 7673A autosamplers '

Page 3
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Katahdin Analytlcal Services, Incorporated

DATE IN

KEY INSTRUMENTATION

SERVICE
Hewlett Packard Model 5890 gas chromatograph with EPC and dual flame| 1993/199¢ -
ionization detectors and Hewlett Packard Model 7673 autosamplers -
Hewlett Packard Model 58900 gas chromatograph with dual flame jonization 1991
detectors and Tekmar ALS 2016 autosampler and Tekmar LSC 2000 purge and trap
Hewlett Packard Model 5890 gas chroxﬁatograph with flame ionization detector and 1988
photo ionization detector, and Tekmar ALS 2016 autosampler and Tekmar LSC
2000 purge and trap
Hewlett Packard Model 5890 gas chromatograph with dual flame fonization or | 1992/1996
nitrogen-phosphorous detectors, and Hewlett Packard Model 7673 autosamplers
Hewlett Packard Model 5890 gas chromatograph with dual flame ionization 1987
detectors and Hewlett Packard Model 7673A autosampler '
Waters HPLC system with 486 uv/visible detector and 474 scanning fluorescence 1997
detector and autosampler .
Waters HPLC 490E detector, WISP712 autosampler and Foxy JR 1994/1998
ABC Autoprep 1000 GPC with UVD-I ultraviolet detector, and chart recorder 1994
OI Analytical Soxtherm 1998
Thermo Jarrell Ash 61E “Supe; trace” axial ICAP with autosampler 1994
Thermo Jarrell Ash 61 simultaneous ICAP with autosampler 1991
Perkin-Elmer Model 5100 atomic absorption spectrophotometer with Model' AS-60 | 1989
autosampler, and Model HGA-600 graphite furnace.
Perkin-Elmer Model 4100 atomic absorption spectrophotometer with zeeman 1991
graphite furnace, and Model AS-70 autosampler
Leeman Labs PS200 Automated Mercury Analyzer with autosampler 1994
LACHAT Quickchem AE Ion Analyzer, and autosampler 1592
LACHAT Quickchem AE lon Analyzer, and autosampler 1992

Page 4
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package

KEY INSTRUMENTATION DATE IN
SERVICE
Dionex Ion Chromatograph 1991
Dohrmann DC80 carbon analyzer with infrared gas analyzer and autosampler 1987
Dohrmann DC80 carbon analyzer with infrared gas analyzcr Dohrmann solids 1994
furnace.
Mitsubishi TOX-10E 1997
10 position Lab Crest Cyanide Midi-Distillation system 1998
Bausch and Lomb Spectronic 601, UV-visible spectrophotometer 1991
Milton Roy Spectronic 301 spectrophotometer 1987
Mattson Galaxy Model 2020 FT-IR spectrometer equipped with FIRST software 1991

Updated: 1/99
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Katahdin Analytical Services, Inc.
Organizational Chart - January 1999

Daphue G, Warrea
President & CEQ
Shi ky.Sc?u Willard C. Warren
Resepical Vice Presideat & 000
Deborah F. McGrath
(General Manager
Déh Nadesu
Qualiiy Assurinct Officer
| ] I i
Support Services Department Customer Service John Burton Viclor Piekarski Sakes & Murketing
. Departments Lab Operations Manaper Field Operations Manager Depurtment
[ Sampl Minagement Project Management JimGilisyn Bill Feagans 1 Beverly Kowark
Sample Cusiodians GCIMS Lab Supervisor ¢ Fld Techakian Markeding Speciaist
- Peter Lemay Melissz Nelson Geoff Peliechia
Brian Roy Andrea Colby . . i :
Kinberke yhestr Liia g GC Lab Supervisor Field Techoician Commercial Programs Mansger
Rybetins | 10 MieToms  [[[  setwed [ Rodoey Raimonde
: ManageavaIaformation Sy Organics Extractions Supervisor Field Techniciaa Reg. Acct, Mgr., Sovtheast
' George Brewer Richard Wellnaa
: - Metls Leb Supervisor Sealor Consultzat:
Mark Badges
Rob Hesketh | Betsy Delano
' Wet Chemistry Lib Supervisor
| - Mara Crouch
Datz Mnagement Supervisor
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Katahdin Analytical Services, Inc.
Organizational Chart - January 1999

Debarah F, McGrith
Geuerdl Maanger

Deb Nadeas
Quality Assarance Offioer

.

Sapoort Services Department

Cuslomer Service
Departmenls

Lb Operations Mamaper

Joi Barfoa

Yietor Pisiarsid
Fiekd Operations Manager

Sales & Marketing

[ Sample Management
Sample Custodians

Project Maagement

Jim Galzyn
GC/MS Lab Supervisor

Bill Peagens
Field Technician

Beverly Kowardk
Marketing Specialist

|

Brian Roy
Kimberles Sylvester

Andrea Coloy
Lili Pepia
Kelly Perkins

ot Carin Kim Churchilf
Charles Gomez  Diane Pau]

Melissa Nelson
Field Tochnlclan

Geoll Pellachla
Commerclal Prograns Manager

JFm Sampsn Keith Talen

| | Manzgement [nformation Systems

Peter Lemay
GC Lzb Supervisor

Mark Badger
Rob Hesketh

Leslie Brewster Paul Reiti

Scott Whall  John Yales

Mike Thonze
Organtics Extractions Lsb Swpervisor

ToddBay  DeaDiCeaso |.

Dormu Strodmeyer Keith Tanguay
Gwendolyn Tedder

Georgs Brever
Metals Lab Supervisor

Foter Caer - Do Deprez
CosDobd_Bd Mo

Bty Delano
Wel Chemistry Lab Supervisor

Michelle ey Jerry Fine
CindyFldwrty  SteveRuso
Lod Thempson

MaiaCroxh
Dta Mansgment Supervisor

Lucy Fargerald  Patricia Garez,
Dione Gravel  Moary Mocrill
Den Turner

Glastware Depariment
Jesse Collin

Rif Worth
Field Technlcian

Roduey Reimonde
Reg. Aoct. Myr., Southead

1

Richard Wellman
Senlor Connultant

Page 8




Pa..-.‘w-u'

B i

| :;i

Katahdin Analytical Services, Incorporated Quallficatlons Statement - Section Il

DAPHNE G. WARREN, Prestdent and Chief Executive Officer

PRESENT QUALIFICATIONS SUMMARY

As President and Chief Executive Officer of Katahdin Analytiéal Services, Ms, Warren brings over 18
years of financial and managerial experience to Katahdin, having worked for Maine's largest banks,
This expertise allows Ms. Warren to place the emphasis on the analytical processes of the company

while maintaining administrative overhead at a minimum. Ms, Warren is responsible for the
management of all aspects of Katahdin Analytical Services, Inc.

EDUCATION
Liberal Arts, University of Southern Maine, 1975
PROFESSIONAL EXPERIENCE

11/95-Present - President and Chief Executlve Officer, Katahdin Analytical Services, Inc.,
Westbrook, ME

| 9/94-11/95 - Branch Manager, Atlantic Bank, So, Portland, ME — Ms. Warren was responsible for

the administration of one of Maine’s largest bank branches. With a deposit base of over $ 30 miliion,
Ms. Warren interacted with the institution’s largest clients which included both iocally-based and
international corporate accounts. Ms. Warren was also responsible for the training in the operation of
banking sales, client service, and staff,

7
i

4/90-9/94 - Branch Manager, Citibank, Falmouth, ME — Ms. Wairen was responsible for the
operations of this branch office. Ms. Warren conducted business primarily with small business clients
of this $ 34 million deposit base office. In addition to directing a staff, Ms. Warren also was in
charge of consumer lending and sales.

9/89-4/90 - Assistant Branch Manager, Citibank, Falmouth, ME — Ms. Warren was responsible

for sales of deposits with emphasis on lending. She also directed teller activities, both operations and
audit, - _ )

6/78-8/89 - Consumer Loan Administrator, Sun Savings & Loan Assoc., Portland, ME — Ms.
Warren was responsible for .processing and approval of consumer loans, introduction of customer
accounts, and client service.

PROFESSIONAL MEMBERSHIPS /| COMMUNITY ACTIVITIES
1988-Present ~ Board Member, Falmouth-Cumberiand, ME Chamber of Commerce
1985-1988 -- Board Member, Greater Portland Council of Governments, Portland, ME

1987-1988 —~ Chairperson of Town Council, Cumberland, ME
1983-1988 — Member of Town Council, Cumberiand, ME

updated: 1/96
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Katahdin Analytical Services, Incorporated Quallficatlons Statement - Section I

WILLARD C, WARREN, Vice President and Chief Operating Officer

QUALIFICATIONS § UMMARY

. As Vice President and Chief Operating Officer, Mr. Warren is primarily responsible for sales &

marketing, and technical operations, In this function, Mr. Warren directs the sales force in targeting
opportunities, writing technical proposals, and negotiating contracts, Mr. Warren also works with
operational personnel to ensure project requirements are understood and expectations are met, Mr.
Warren has operated the present day Katahdin laboratory for prior owners for over ten years.

EDUCATION

B.S./Civil Engineering, 1971, Northeastern University, Boston, MA
PROFESSIONAL EXPERIENCE

11/95-Present - Vice President and Chief Operating Officer

8/94-11/95 - Group Vice President, PACE, Incorporated, Minneapolis, MN -- Mr. Warren was
responsible for eight laboratory operations of the eighteen PACE Incorporated Divisions. Mr, Warren
had overall financial accounting and operational development of his group which generated over $ 25
million annually, As a Group. Vice President, Mr. Warren worked with laboratory General Managers
in developing sales and marketing programs, evaluating costs, and implementation of quality assurance
standards at each of the laboratories.

1/92-8/94 - President, Northern Diviston, Coast-to-Coast Analytical Services, Inc,, Westhrook,
ME - Mr. Warren was responsible for the management of CCAS’s Northern Division with overall
responsibility for its laboratory operations, including sales & marketing, quality assurance, and
financial performance. Mr, Warren also served as project manager for several. farge scale Federal
Program analytical projects within AFCEE and COE. Through his experience, he developed a
working knowledge of Federal and State regulations including those promulgated under the Clean
Water Act, SARA, CERCLA and RCRA. .

© 1988-1/92 - Director of Laboratory Services, ABB Environmental Services, Inc., Westbrook, ME

= Mr. Warren had overall responsibility for ABB-ES's Westbrook, ME environmental laboratory.
Under his direction, Mr. Warren designed ABB’s new laboratory which led to the successful move of
ABB’s laboratory operations to Westbrook, The new lab layout and emphasis on TQM led to an
increase in operational efficiency by over 40% within six months,

1971-1988 - Assistant Division Manager/Project Manager, ABB Environmental Services, Inc.,
Portland, ME — Mr. Warren was responsible for several ABB-ES technical departments including the
environmental laboratory, civil engineering, wastewater engineering, and special studies. Mr, Warren
also managed ABB’s technical assistance contract with EPA,
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Katahdin Analytical Services, Incorporated Quallfications Statement - Sectlon It

WILLARD C. WARREN, Vice Prestdent and Chief Operating Officer - Continued

PROFESSIONAL LICENSES

Professional Engineer - Maine

PROFESSIONAL AFFILIATIONS

TAPPI, Chairman, Environmental Division

COMMUNITY ACTIVITIES

Cumberland - North Yarmouth Lions Club - Past Treasurer

updated: 1/96
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Katahdin Analytical Services, Incorporated Qualifications Statement - Section I -

DEBORAH F. MCGRATH, General Manager

PRESENT QUALIFICATIONS SUMMARY

A§ General Manager, Ms. McGrath is responsible for the overall management of the- Laboratory, which
includes the oversight and coordination of the Laboratory and Field Operations, Quality Assurance,
Administrative, Support Services, Customer Service, and Sales and Marketing departments,

EDUCATION

B.S. Chemistry, Simmons College, Boston, MA 1971

PROFESSIONAL EXPERIENCE

11/95-Present - General Manager, Katahdin Analytical Services, Inc., Westbrook, ME

3/93-11/95 - General Manager, PACE - Malne Laboratory, Westhrook, ME —~ Ms. McGrath was
responsible for the overall management of PACE New England’s Westbrook, ME and Hampton, NH
locations, which included the oversight and coordination of Laboratory and Field Operations, Quality
Assurance, Support Systems, Administrative, and Sales/Marketing departments,

1989-3/93 - Vice President and Division Manager, NET Inc., Cambridge Division, in Bedford, MA

~ (formerly Cambridge Analytical Associates, Inc.) — from 1989-1993 where her responsibilities included

oversight of the technical operations and business development of the division. She was Vice President of
Environmental Services for one year and Director of Analytical Services for two while employed by
Cambridge Analytical Associates, Inc. from 1986-1989,

1981-1986 - Manager of the Laboratory Analysis Department and Inorganics Sectlon, GCA
Technology Division, Bedford, MA :

 1971-1981 - Analyfical Chemist, Kennecott Copper Ledgemont Laboratory, Lexington, MA

 PUBLICATIONS

Ms. McGrath is the author/co-author of over 15 publications on methods development and comparison
studies, waste oil and biota analysis, combustion assessments and waste minimization.

updated: 1/96
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Katahdin Analyilcal Services, Incorporated Quallficatlons Statemen! - Secilon Il

DEB NADEAU, Quality Assurance Officer

" PRESENT QUALIFICATIONS SUMMARY

As Quality Assurance Officer, Ms. Nadeau is responsible for direction of the laboratory quality
assurance program. Primary responsibilities include development and ongoing evaluation of laboratory - -
quality assurance/quality control (QA/QC) procedures, .review of quality control data, "and
performance of internal audits to assess conformance to the laboratory quality assurance program.
Additional responsibilities include reviewing and implementating standard operating procedures
(SOPs), maintaining laboratory certification programs, overseeing laboratory performance evaluation
analyses, reviewing and revising the Laboratory Quality Assurance Manual as necessary and preparing
QAPs as directed by the General Manager,

EDUCATION

B.A./Biochemistry, 1989, Brandeig University, Waltham, MA

PROFESSIONAL EXPERIENCE

10/97-Present - Quality Assurance Officer, Katahdin Analyticél Services, Inc. , Westbrook, ME
11/95-10/97 - Data Marlaageme-nt Supervisor, Katahdin Analytical Services, Inc., Westbrook, ME
— Ms. Nadeau was responsible for coordinating tasks for the Data Management Group. Additional

responsibilities included data review and data entry for data packages comipilation for EPA.

5/95-11/9S - Data Management Coordinator, PACE - Maine Laboratory, Westbrook, ME — Ms.
Nadeau was responsible for coordinating tasks for the Data Management Group.

8/92-4/95 - Lab Analyst, PACE - Maine Laboratory, Westbrook, ME -- Ms. Nadeau was
responsible for inorganic analysis using ICP, graphite furnace, flame AA and cold vapor AA, data
review of metals and .wet lab data, the compilation of CLP protocol data packages through Ward
software, training of new personnel in laboratory skills, and maintenance of elemental instrumentation,

12/89-8/92 - Lab Analyst, Coast-to-Coast Analytical Services, Inc., Westbrook, ME - Ms. Nadeau
was responsible for inorganic analysis using ICP, graphite furnace, flame AA and cold vapor AA, data
review of metals and wet lab data, the compilation of CLP protocol data packages through Ward
software, training of new personnel in laboratory skills, and maintenance of elemental instrumentation.

5/89-12/89 - Inorganic Analyst, Northeast Laboratory, Winslow, Maine — Ms. Nadeau's
responsibilities included elemental analyses by flame AA and maintenance of the instrument.

CONTINUING EDUCATION

Thermo Jarrell Ash Corporation: Flameless Atomic Absorption Emission Spectroscopy course

updated: 10/97
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“Katahdin Analytical Services, Incorporated Qualificatlons Statement - Sectlon Il

BRIAN ROY, Sample Custodian/Chaln-of-Custedy Clerk

PRESENT QUALIFICATIONS SUMMARY

As Sample Custodian/Chain-of-Custody Clerk, Mr. Roy is responsible for receiving and processing all
samples which come to Katahdin laboratories for analysis. This includes checking samples for -
acceptable condition at receipt, accepting custody of samples, coordinating with the Client Services -
Department to assure that client shipments are accurate and complete, storing samples appropriately to
preserve their integrity, entering sample and project information into the Laboratory Information
System (LIMS), and distributing sample receipt forms and materials to initiate scheduling of analysis
by the laboratories. Other responsibilities include disposing of samples, assembling and shipping
bottle orders, and maintaining the sample staging area and the supply of sample containers for client
and laboratory needs,

EDUCATION

B.S./Environmental Science and Policy, 1998, University of Southern Maine, Gorham, ME

PROFESSIONAL EXPERIENCE

10/98-Present - Sample Custodian/Chain-of-Custody Clerk, Katahdin Analyﬁcal Services, Inc.,
Westhrook, ME .

Summer 1996 - Quality Assurance Technician, Poland Spring Bottling Inc. — Performed daily
procedures of water quality analysis. Gained continued experience with water treatment procedures.
Further assistance with MSDS updating and filing.

Summer 1995 - Quality Assurance Internship, Poland Spring Bottling Inc. — Development of a
procedural training program. Construction and editing of standard operating procedures within
sanitation, quality contro!, maintenance, manufacturing and warchouse procedures. Assisted with
quality assurance laboratory procedures. Completed orders for laboratory supplies as needed.
-Updated MSDS books, and increased their distribution within the facility. Many requirements met,
were for the compliance of corporation, National Sanitation Foundation (NSF), and the Food and Drug
Administration (FDA) audits. Continuous involvement with Microsoft desktop procedures; utilizing
Microsoft Word and Excel.

updated: 10/98
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KRatahdin Analytical Services, Incorporated ' Cuallfications Statement - Sectlon Il

KIMBERLEE SYLVESTER, Sample Custodian/Chatn-of-Custody Clerk

FRESENT QUALIFICATIONS SUMMARY

As Sample Custodian/Chain-of-Custody Clerk, Ms. Sylvester is responsible for receiving and
processing all samples which come to Katahdin laboratories for analysis, This includes checking -
samples for acceptable condition at receipt, accepting custody of samples, coordinating with the Client
Services Department to assure that client shipments are accurate and complete, storing samples
appropriately to preserve their integrity, entering sample and project information into the Laboratory
Information System (LIMS), and distributing sample receipt forms and materials to initiate scheduling
of analysis by the laboratories. Other responsibilities include disposing of samples, assembling and
shipping bottle orders, and maintaining the sample staging area and the supply of sample containers for
client and laboratory needs.

EDUCATION

A.A.S./Marine Biology and Oceanography, 1997, Southern Maine Technical College, South Portland,
ME o

PROFESSIONAL EXPERIENCE

10/97-Present - Sample’ Custodian/Chain-of-Custody Clerk, Katahdin Analytical Services, Inc.,
Woestbrook, ME .

updated: 11/97
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Katahdin Analytical Services, Incorporated _ ' Quallfications Statement - Sectlon If

'ANDREA COLBY, Project Manager

FPRESENT QUALIFICATIONS SUMMARY

As Project Manager, Ms. Colby is responsible for managing analytical projects from initiation to

completion. Ms. Colby is the point of contact for client projects, priorities, preliminary data, bottle -

orders and price quotes for commercial work and work by special protocol such as CLP. Negotiates
project specifications with clients, insures specifications are met by the lab and delivered to the client
in the required time frame. Maintains communications channels with the Sales Department and the
Laboratory Staff, '

EDUCATION

B.A. Biology, 1987, University of Califomia,.Santa Cruz

PROFESSIONAL EXPERIENCE |

11/95-Present - Project Manager, Katahdin Analytical Services, Inc. » Westbrook, ME

8/94-11/95 - GC/MS Chemist, PACE - Maine Laboratory, Westhrook, ME

1/92-8/94 - Elements Group Chemist; Coast-to-Coast Analytical Services, Inc., Westbrook, ME
1991-1/92 - Elements Group Chemist, ABB, Westbrook, ME

1988-1991 - Wet Chemistry Laboratory Associate Chemist, ABB, Westbrook, ME

1987-1988 - Extractions Laboratory Assistant, E.C, Jordan, Westbrook, ME

EXPERIENCE

 Analysls of Landfill, Confidentiat Client, Winthrop, ME - Ms. Colby was involved in the digestion and

elemental analyses of soils, groundwater, lake water and Iake sediments sampled on a quarterly and annual
basls from this unremediated waste site. ' : :

Ash and Sludge Testing - Ms. Colby performed elemental analyses for routine monitoring at municipal and
industrial landfills in Maine, .

Baseline Study, Proposed Mining Site, ME - Ms. Colby performed two level elemental analyses using
furnace atomic absorption for samples from a pristine watershed.

Hazardous Waste Remedial Action Program (HAZWRAP), Confidential Client - Ms. Colby performed
elemental analyses following CLP protocol for two out-of-state projects.

Surface, Groundwater and Ash Monitoring, Pulp and Paper Client, ME - Ms. Colby performed
elemental analyses by graphite furnace and ICP techniques.
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Katahdin Analytical Services, Incorporated __ Qualifications Statement - Section I

ANDREA COLBY, Project Manager — Continued

State Prioritles List Site, Rhode Island, MA - In support of a remedial investigation, Ms. Colby
performed elemental analyses in compliance with client and MADEP reporting requirements. ‘

Remediation Project, Maine Engineering Firm - Ms. Colby performed elemental analyses on

- samples from an ongoing remediation project.

CLP.Deliverable Projects, Maine Engineering Firm - Ms, Colby performed elemental analyses
following CLP protocol. One of these projects was a phase II site investigation.

updated: 1/96
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Katahdin Analylical Services, Incorporated Qualifications Statement - Sectlon If

LILLIAN PEPIN, Project Manager

PRESENT QUALIFICATIONS SUMMARY

As Project Manager, Ms. Pepin is responsible for managing analytical projects from initiation to
completion, Ms. Pepin is the point of contact for client projects, priorities, preliminary data, bottle
orders and price quotes for commercial work and work by special protocol such as CLP. - Negotiates -
project specifications with clients, insures specifications are met by the lab and delivered to the client
in the required time frame. Maintains communications channels with the Sales Department and the
Laboratory Staff, ' '

EDUCATION

Data Processing Certificate, Hesser College, Portsmouth, NH, 1989
Nursing Assistant Certificate, State of NH 1985

PROFESSIONAL EXPERIENCE
11/95-Present - Project Manager, Katahdin Analytical Services, Inc, , Westbrook, ME

6/92-11/95 - Project Manager, PACE - New Hampshire Laboratory, Hampton, NH -- Ms, Pepin was
responsible for project management from initiation to completion. Ms, Pepin was the point of client contact
for projects, priorities, preliminary data, bottle orders and price quotes for commercial work and work by
special protocol such as CLP. Ms, Pepin also served as liaison for PACE Network projects in which
PACE, Inc, New England - New Hampshire Lab was involved. :

8/90-6/92 - Sample Management Custodian, Resource Analysts, Inc., Hampton, NH — Ms. Pepin
worked in Sample Management where she was responsible for the receiving, handling, storage, and
distribution of incoming samples. Her duties also included client contact, data enfry, maintenance of sample
storage area security, and sample separation for proper disposal.

Ms, Pepin has significant previous experlence in the health care industry and has pursued an education in
data processing. . )

CONTINUING EDUCATION
"Exceptional Customer-Service," Seminar, Dun & Bradstreet, Portland, ME, May 1991

updated: 1/96
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Katahdin Analytical Services, Incorporated Quallfications Statemen! - Section Il

KELLY A, PERKINS, Project Manager

FRESENT QUALIFICATIONS SUMMARY

As Project Manager, Ms. Perkins is responsible for managing analytical projects from initiation to
completion. Point of contact for client projects, priorities, preliminary data, bottle orders and price
quotes for commercial work and work by special protocol such as CLP. Negotiates project,
specifications with clients, insures specifications are met by the lab and delivered to the client in the
required time frame. Maintains communications channels with the Sales Department and the
Laboratory Staff, : -

EDUCATION

B.S./Chemistry, 1984, Muhlenberg College, Allentown, PA

PROFESSIONAL EXPERIENCE

11/95-Present - Project Manager, Katahdin Analytical Services, Inc., Westbrook, ME

8/94-11/95 - GC Section Supervisor, PACE - Maine Laboratory, Westbrook, ME - Ms. Perkins
performed Gas Chromatographic analysis for pesticides and Polychlorinated Biphenyls by SW846 and
CLP methods. She was responsible for the daily supervision of section chemists. She interpreted and
reviewed technical data to ensure compliance with established procedures and laboratory QA program,
She scheduled the completion of analyses to meet contractual agreements and analyzed environmental
samples for routine and non-routine analyses, She was responsible for meeting acceptable performance
criteria, for performance evaluations, and laboratory audits, She was responsible for the
Pesticides/PCB fraction for EPA CLP program work,

9/91-8/94 - GC Section Supervisor, Coast-to-Coast Analytical Services, Inc,, Westbrook, ME -
Ms. Perkins performed Gas Chromatographic analysis for pesticides and Polychlorinated Biphenyls by
SW846 and CLP methods. She was responsible for the daily supervision of section chemists. She
interpreted and reviewed technical data to ensure compliance with established procedures and
laboratory QA program, She scheduled the oompletion of analyses to meet contractual agreements and
analyzed environmental samples for routine and non-routine analyses. - She was responsible for
meeting acceptable performance criteria, for performance evaluations, and laboratory audits. She was
responsible for the Pesticides/PCB fraction for EPA CLP program work, -

8/89-9/91 - Chemist/Bench Supervisor Chemist, State of Maine Public Health Laboratory,
Augusta, ME — Ms. Perkins worked in the Pesticide Department. Her duties included sample
preparation and extraction, standard preparation, Gas Chromatographic and High Performance Liquid
Chromatographic analysis, data reduction and review, client consultation, and scheduling the
completion of analyses to meet client and method criteria, Analytical methods used ranged from EPA
drinking water methods to. FDA Pesticide Analytical Methods for pesticide residue analysis in soils,
tissues and vegetative material, She participated in AOAC Method Evaluation Studies and EPA, FDA
and NEIC Performance Evaluation Studies. She also researched and validated new methods for use by
the Public Health Laboratory.
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Katahdin Analytical Services, Incorporated Quallfications Statement - Section Il

KELLY A. PERKINS, Project Manager — Continued

Ms. Perkins also supervised a program for the State of Maine Department of Agriculture that analyzed
feed and fertilizer samples for micro and macro nutrients, She scheduled completion of analyses, -

performed data review and formatted the yearly summary of results that is published by the Maine . -

Department of Agriculture,

8/88-8/89 - Pesticide Residue Analysis, State of Maine Public Health Laboratory, Augusta, ME —
Ms. Perkins supervised the analysis of Pesticide/PCB residues in a variety of matrices including water,
soil, vegetation and tissues, She trained other chemists to perform these analyses.

8/87-8/88 - Fyrol FR-2 Analysis, State of Maine Public Health Laboratory, Augusta, ME — Ms.

Perkins performed method development for Gas Chromatographic Analysis for residues of Fyrol-FR2
in drinking waters, river and mill effluents.

CONTINUING EDUCATION

High Performance Liquid Chromatographic Analysis, Waters, Milford, MA, 1989

updated: 1/96
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Katahdin Analytical Services, Incorporated Quallfications Statement - Section I}

. MARK BADGER, Management Information Speclalist

PRESENT QUALIFICATIONS SUMMARY

As Management Information Specialist, Mr. Badger is responsible for the management and quality
control of all computing systems (hardware, software, documentation and procedures), generating,
updating, and controlling quality of automated deliverables. Mr. Badger is also responsible for
maintaining archives of electronic data including softwate. Mr. Badger is responsible for the
operations and maintenance of all PC based Computer systems and for integration with the LIMS and
CLP software. He is responsible for managing databases, developing macros and required programs
as well as providing electronic data in various formats such as Access, ASCII, dBase, Excel, Monitor
and GISKey, :

EDUCATION

B.S., Physics, University of New Hampshire, Durham, NH
May 1990 minor in Electrical Engineering

PROFESSIONAL EXPERIENCE
2/97-Present, Information Specialist, Katahdin Analytical Services, Inc., Westbrook, ME

4/96- 2/97, GC/MS Laboratory Chemist, Katahdin Analytical Services, Inc., Westbrook, ME -
Mr. Badger analyzed a wide variety of analytes in different matrices using common instrumentation
and standardized methods. Coordinated and executed sample analyses and provided appropriate
interpretation of results and insured quality control criteria were met,

11/95-4/96, Wet Chemistry Laboratory Chemist, Katahdin Analytical Services, Inc., Westbrook,
ME - Mr. Badger analyzed a wide variety of analytes in different matrices using common
instrumentation and standardized methods, -Coordinated and executed sample analyses and provided
appropriate interpretation of results and insured quality control criteria were met.

1/93-11/95, Wet Chemistry Laboratory Technician, PACE - New Hampshire Laboratory,

Hampton, NH — Mr, Badger was responsible for the analysis of samples for Cyanide and for other
analyses as assigned.

ADDITIONAL EXPERIENCE

Laboratory Experfence, Space Science Group, University of New Hampshire,

updated: 7/98
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Katahdin Analytical Services, Incorporaled Qualifications Staiement - Section I

ROB HESKETH, Management Informatlon Specialist

- PRESENT QUALIFICATIONS SUMMARY

As Management Information Specialist, Mr. Hesketh is responsible for the management and quality
control of all computing systems (hardware, software, documentation and procedures), generating,
updating, and controlling quality of automated deliverables. Mr. Hesketh is also responsible for
maintaining archives of electronic data including software. Mr. Hesketh is responsible for the
operations and maintenance of all PC based computer systems and for integration with the LIMS and
CLP software. He is responsible for managing databases, developing macros and required programs
as well as providing electronic data in various formats such as Access, ASCII, dBase, Excel, Monitor
and GISKey.

EDUCATION

B.S./Biochemistry, 1992, State University of New York, Binghamton, NY

PROFESSIONAL EXPERIENCE
7/98-Present, Information Specialist, Katahdin Analytical Services, Inc., Westbrook, ME

4/96-7/98, GC Chemist, Katahdin Analytical Services, Inc., Westhrook, ME - Mr. Hesketh
analyzed a wide variety of analytes in different matrices using common instrumentation and
standardized methods.  Coordinated and executed sample analyses and provided appropriate
interpretation of results and insured quality control criteria were met. Mr. Hesketh also acted as the
MIS liaison for the GC Department,

9/92-9/95, Research Support Specialist, State University of New York at Stony Brook, NY —
Managed the daily business of the lab, including ordering of supplies and equipment; training graduate
students and technicians; as well as, trouble shooting experiments, techniques, and instruments.
Functioned as the Radiation Safety Officer for the laboratory. Established and maintained a home page
on the Internet for technical assistance with a scanning densitometer. Implemented the use of a
scanning densitometer for the department, including developing protocols and training personnel.
Performed independent research on the characterization of the structure of the: 7S patticle in Xenopus
laevis.

11/90-5/92, Central Supply Technician, Lourdes Hospitai, NY - Decontaminated equipment,
surgical instruments and trays. Assembled O.R. trays for sterilization. Set up A-lines with proper

instruments, sutures, linen , and trays for surgical procedures, Learned aseptic and antiseptic
principles and techniques. Became familiar with many medical supplies and surgical instruments.

ADDITIONAL EXPERIENCE

Emergenéy Medical Technician (EMT) on Harpur’s Fcﬁy‘ Volunteer Ambulance Service, 9/89-5/92

updated: 7/98
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JOHN C. BURTON, Laboratory Operations Manager

PRESENT QUALIFICATIONS SUMMARY

As Laboratory Operations Manager, Mr, Burton oversees management of both inorganics and organics
laboratory sections providing pesticides/PCB, volatiles, semivolatiles, wet chemistry, “metals
preparation, and metals analysis.

Mr. Burton has extensive experience in the environmental analytical chemistry field. Mr. Burton has
over nine years of experience in Gas Chromatography, Mass Spectrometry, HPLC, and IR, Mr.
Burton also has experience using GC/MS-SIM for various special projects including Love Canal,

EDUCATION

M.S. Forensic Chemistry, Northeastern University, Boston, MA, 19387
B.A. Chemistry, Virginia Polytechnic Institute and State University, Blacksburg, VA, 1982

PROFESSIONAL EXPERIENCE

11/95-Present - Laboratory Operations Manager, Katahdin Analytical Services, Inc., Westbrook,
ME

10/94-11/95 - Laboratory Operations Manager, PACE - Maine Laboratory, Westbrook, ME —
Mr, Burton managed both the inorganics and organics laboratory sections providing pesticides/PCB,
volatiles, semivolatiles, wet chemistry, metals preparation, and metals analysis.

1/93-10/94 - Laboratory Operations Manager, NET - Thorofare, Thorofare, NJ -- Mr. Burton,
was responsible for oversight management of both the inorganics and organics laboratory sections
providing pesticides/PCB, volatiles, semivolatiles, wet chemistry, metals preparation, and metals
analysis, '

3/91-12/92 - Organic Section Manager, NET-Thorofare, Thorofare, NJ

* 6/89-3/91 - GC/MS Supervisor, Cambridge Analytical Assoc./NET Cambridge, Cambridge, MA

6/87-6/89 - GC/MS Chemist, Cambridge Analytical Associates, Boston, MA
5/86-6/87 - Analytical Toxicologist, New England Pathology Services, Woburn, MA

Summer 1985 - Chemist, Bureau of Alcohol Tobacco & Firearms, Rockville, MD

- CONTINUING EDUCATION

NET Professional Development Series TQM, 1991
NET Professional Development Series, 1990
Hewlett Packard System Manager Course, 1989 .
Hewlett Packard Aquarius User Course, 1988

updated: 1/96
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JAMES F. GALASYN, Sentor Chemist, GC/MS Lai:oratory Supervisor

PRESENT QUALIFICATIONS SUMMARY

Dr, Galasyn is supervisor of the GC/MS laboratory and as such is responsible for all GC/MS

activities, including scheduling and tracking of samples, supervision of chemists within the group, and .. --

operation and maintenance of the GC/MS equipment. Dr., Galasyn authors all of the organic standard
operating procedures.

EDUCATION

NSF Post-doctoral Fellowship in Analytical/Atmospheric Chemistry, 1984-1986, Colorado College,
Colorado Springs, CO )

Ph.D./Analytical/Environmental Chemistry, 1984, Dartmouth College, Hanover, NH

B.S./Chemistry, 1980, University of Connecticut, Storrs, CT

FROFESSIONAL EXPERIENCE
11/95-Present - GC/MS Supervisor, Katahdin Analytical Services, Inc., Westbrook, ME

8/94-11/95 - GC/MS Supervisor PACE - Maine Laboratory, Westbrook, ME -- Dr, Galasyn was

responsible for the supervision of the GC/MS laboratory and as such was responsible for ail GC/MS -
activities, including scheduling and tracking of samples, supervision of chemists within the group, and

operation and maintenance of the GC/MS equipment, Dr. Galasyn authored all of the organic standard

operating procedures,

6/87-8/94 - GC/MS Supervisor - Coast-to-Coast Analytical Services, Inc., Westbrook, ME — Dr.
Galasyn was responsible for the supervision of the GC/MS laboratory and as such was responsible for
all GC/MS activities, including scheduling and tracking of samples, supervision of chemists within the
group, and operation and maintenance of the GC/MS equipment, Dr.. Galasyn authored all of the
organic standard operating procedures. -

2/86-6/87 - GC/MS Supervisor and Chemlst, Confidentlal Laboratory, CT -- Served as GC/MS
Supervisor and was responsible for the analysis of CLP and non-CLP extractable, base/neutral, and
acid semivolatile target compound list and priority pollutant compounds. Instrumental responsibilities
included the operation and maintenance of Hewlett-Packard GC/MS equipment,

9/82-6/84 - Graduate Student, Dartmouth College, Hanover, NH -- As a graduate student, Dr.
Galasyn operated and maintained Finnigan GC/MS equipment for the environmental laboratory, which
included analysis and interpretation of all organic intermediates for the chemistry department.
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Katahdin Analytical Services, Incorporated ' Quallficatlons Statement - Section 1]

JAMES F. GALASYN, Senior Chemist, GC/MS Laboratory Supervisor — Continued

ADDITIONAL EXPERIENCE

Dr. Galasyn's Post-doctoral Fellowship research was in the field of atmospheric chemistry and was an
investigation of the contribution that dry deposition made to the wet deposition normally associated
with acid rain. Various locales were studied, including the remote free troposphere at the Mauna Loa
Observatory in Hawail, Ionic species monitored included nitric acid vapor, aerosol nitrate, sulfate,
and various actions. Instrumental responsibilities included operation and maintenance of ion
chromatographs, an atomic absorption (AA) spectrometer, and field equipment,

For his Doctoral thesis, entitled "Residential Indoor and Outdoor Air Pollution,” Dr. Galasyn
examined the ambient air at various indoor and outdoor locations, and especially focused upon indoor
air quality in the vicinity of woodstoves, fireplaces, and kerosene heaters, Pollutants monitored
included polycyclic aromatic hydrocarbons,. carbon monoxide, nitrogen dioxide, and total and
respirable suspended particulates. Instrumentation employed included Finnigan GC/MS, various
GC's, and HPLC, '

PUBLICATIONS AND PRESENTATIONS

J.F. Galasyn, K.L. Tschudy, and B.J. Huebert, "Daily and Seasonal Variability of Nitric Acid
Concentrations in the Remote Free Troposphere at Mauna Loa, Hawaii," Journal of Geophysical
Research, Vol. 92, No. 03, Pg. 3105-3113, March 20, 1987. :

J.F. Galasyn and B.J. Huebert, "Daily and Seasonal Variability of Nitric Acid Concentrations in the
Remote Free Troposphere at Mauna Loa," presented at the IAMAP/IAPSO Joint Assembly, Honolulu,
Hawalii, August 5-16, 1985.

B.J. Huebert and J.F. Galasyn, "Measurements of the Dry Deposition of Nitric Acid to a Developing
Winter Wheat Crop," presented at the Rocky Mountain conference - First Symposium on Atmospheric
Chemistry, Denver, CO, July 14-18, 1985.

B.J. Huebert, J.F. Galasyn, and K.L. Tshudy, *Measurements of the Seasonal and Diurnal Variations
of Nitric Acid Vapor at the Mauna Loa Observatory," presented at the Rocky Mountain Conference -
First Symposium on Atmospheric Chemistry, July 14-18, 1985.

J.F. Galasyn, J.F, Hornig, and R.H Soderberg, "The Loss of PAH from Quartz Fiber High Volume
Filters," J. Air Pollute. Control Assoc., 34, 57 (1984).

J.E. Hornig, R.H. Soderberg, A.C. Barefoot, and J.F. Galasyn, "Woodsmoke Analysis: Vapoi‘izatiqn
Losses of PAH from Filters and Levoglucosan as a Distinctive Marker for Woodsmoke," in
Polynuclear Aromatic Hydrocarbons, ed. by Cooke, Battelle Press, Columbus, Ohio (1984).
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JAMES F. GALASYN, Sen!or'Chemist, GC/MS Laboratory Supervisor ~ Continued

CONTINUING EDUCATION

Member, EPA Air Toxics Workgroup, 1990 - 1991 . :
Hewlett-Packard 5988/96 RTE System Manager Course; Paramus, New Jersey, December 1986
American Chemical Society Short Course, "Effective Management of Chemical

Analysis Laboratories," June 1986

PROFESSIONAL AFFILIATIONS

-American Chemical Society

Air and Waste Management Association
American Society for Mass Spectrometry
Phi Beta Kappa

o e -w‘
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updated: 1/96
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PETER LEMAY, GC Group Supervisor/GC Operator

PRESENT QUALIFICATIONS SUMMARY

As GC Group Supervisor/GC Operator, Mr., Lemay is rmponsibie for coordinating daily operations of

the GC laboratory section, His activitles include training of personnel, scheduling equipment and

staff, prioritizing analytical work to meet holdtime requirements, ensuring that quality control criteria
are met and performing data review. Mr. Lemay's responsibilities include oversight of analysis of
samples for GC volatiles, pesticides, PCBs, PNAs, and PHCs, DROs/GROs by methods 601/602,
8010/8020, 608/8080A, 8015 mod. He has experience in the performance of herbicide analysis as well
as the above methods and is trained in the operation of the following GCs and detectors: HP 5890,
HP5880, HP 5840, Tracon and Waters Dimension; ECD, ELCD, NPD, FID, FPD with either packed
or capillary columns.,

As a GC Operator, he is responsible for the analysis of solid and aqueous sample extracts for detection
of pesticides, PCBs, PNAs, and PHCs. Mr. Lemay has more than eight years experience in GC
analysis and nine years of supervisory experience.

EDUCATION

B.A., Chemistry, University of Maine, Orono, ME, 1985

PROFESSIONAL EXPERIENCE

11/95-Present - GC'Group Supervisor/GC Operator, Katahdin Analytical Services, Inc.,
Westbrook, ME :

6/92-11/95 - GC Group Supervisor/GC Operator, PACE - New Hampshire Laboratory,
Hampton, NH -- Mr. Lemay was responsible for the supervision of three analysts and the daily
operations of the GC section performing pesticide, PCB, PNA, PHC, and herbicide analysis.

1987-6/92 - GC Group Supervisor/GC Operator, Resource Analysts, Inc., Hampton, NH —~ Mr.

Lemay was responsiblefor the supervision of three analysts and the daily operations of the GC section
performing pesticide, PCB, PNA, PHC, and herbicide analysis.

1985-1987 - Chemist, Burgess Analytical Laboratory - Mr. Lemay was responsible for performing
chemical analyses on a varlety of materials, sample preparation, instrument operation, data review and
evaluation, and training new employees.

1977-1981 - Medical Laboratory Specialist, United States Air Force
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PETER LEMAY, GC Group Supervisor/GC Operator ~ Continued

CONTINUING EDUCATION
Introduction to GC/MS, Hewlett Packard, 1988

"Frontline Leadership," Managerial Training by Zenger-Miller, Millipore Corp., Bedford, MA, 9/90 -
10/90

Occupational and Environmental Radiation Protection, Harvard School of Public Health, August 1991

“Waste Testing and Quality Assurance,” Washington DC, July 1993

updated: 4/98

Page 28




L

Katahdin Analytical Services, Incorporated : - __Qualificatlons Statentent - Section If

MICHAEL F. THOMAS, Organic Extractlons Supervisor

PRESENT QUALIFICATIONS SUMMARY

As Organic Extractions Supervisor, Mr. Thomas is responsible for coordinating the daily operations

of the extractions laboratory. Mr. Thomas is also responsible for coordinating sample preparation for. . -

BNA, PCB, pesticide, PHC, PNA, and other analyses. He is responsible for scheduling the work load
such that hold times are met and sample preparation turn-around time goals are routinely achieved.
Mr, Thomas interfaces with managers, supervisors, and analysts to coordinate extraction lab activities
with those of the instrumental analysis groups. He also ensures sample preparation documentation is
current and complete. Mr. Thomas oversees the initial training of extraction analysts, as well as on-
going technical support and direction to maximize individual analysts’ efficiency and the overall
productivity of the group. Mr. Thomas also initiates cross-training measures to improve versatility
within the group.

EDUCATION
A.A.S., Chemical Technology, Community College of Rhode Island, 1979,
PROFESSIONAL EXPERIENCE

S/96-Presen.t - Organic Extractions Laboratory Supervisor, Katahdin Analytical Services, Inc.,
Waestbrook, ME ' :

1989--5/96 - Organic Extractions Laboratery Supervisor, NET Inc., Cambridge Division,
Bedford, MA — Mr. Thomas was responsible for the supervision of the organic extraction laboratory.
Mr. Thomas was experienced in the preparation of wastewater, soil, sludge, oil and leachate matrices
for the analyses of such parameters as pesticides and polychlorinated biphenyls, semi-volatile and
volatile organic compounds, herbicides and other environmental pollutants, Mr. Thomas was the
primary extraction analyst for the Method 515.1 Method Validation Study for chlorinated acid
herbicides. .

1988-1989 - Organic Extractions Laboratory Supervisor, Cambridge Analytical Assoclates, Inc.,
Boston, MA — Mr. Thomas was responsible for the supervision of the organic extraction laboratory.

1987-1988 - Organic Extractions Laboratory Chemist, Cambridge Analytical Assoclates, Inc.,
Boston, MA -- Mr, Thomas performed routine extraction and concentration procedures with attendant
Clean-up of extracts on various types of environmental samples using EPA Sample Management
Office/Contract Laboratory Program and other agency protocols. Mr. Thomas prepared wastewater,
soil, sludge, oil and leachate matrices for the following parameters: pesticides, PCBs, BNAs, YOCs,
herbicides and other environmental pollutants.

1979-1987 - Organic Extraction Laboratory Chemist, Alliance Technologies Division (formerly
GCA/Technology Division), Bedford, MA ~ Mr. Thomas assisted in the development of preparative
methodologies for samples from a variety of local government and commercial clients. He
collaborated in the recovery, extraction, concentration and gravimetric analysis of stack gases and
ambient air monitoring samples from toxic waste sites and other generators such as boilers and kilns,

updated: 5/96
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GEORGE BREWER, Metals Laboratory Supervisor

PRESENT QUALIFICATIONS SUMMARY

As Metals Laboratory Supervisor, Mr. Brewer is responsible for the direction and daily operation of
the metals laboratory including scheduling of analyses, performing sample analysis, maintenance of
instrumentation and maintenance of SOPs for method compliance. His responsibilities include the
preparation and analysis of water and wastewater, soil, sludge and other solid waste matrices,
particularly ash, for elemental parameters. In addition, he is responsible for equipment maintenance
and training of laboratory personnel, Mr. Brewer has exténsive experience in the operation of atomic
absorption and inductively coupled plasma (ICP) spectroscopy equipment.

EDUCATION

M.S./Geological Sciences, 1986, University Of Maine At Orono, Orono, ME
B.S./Geology, 1979, Yale University, New Haven, CT

PROFESSIONAL EXPERIENCE

11/95-Present - Metals Laboratory Supervisor, Katahdin Analytical Services, Inc., Westbrook,
ME o

8/94-11/95 - Metals Laboratory Supervisor, PACE - Maine Laboratory, Westbrook, ME - Mr.
Brewer was responsible for supervision of the metals instrumentation laboratory including scheduling
of analyses, performing sample analysis, maintenance of instrumentation and maintenance of SOPs for
method compliance. .

1/94-8/94 - Metals Laboratory Supervisor, Coast-to-Coast Analytical Services, Inc., Westbrook,
ME - Mr. Brewer was responsible for supervision of the metals instrumentation laboratory including
scheduling of analyses, performing sample analysis, mainteénance of instrumentation and mamtenanoe
of SOPs for method compliance.

Chief Chemist, Millipore Corp., Bedford, MA — Mr. Brewer was involved in all aspects of the lab's
work including sample log-in through analysis to report generation and customer service. He was also
responsible for initiating a quality control program at the lab and. oversaw analyses of all EPA WP
and WS performance evaluation samples.

Senior Atomic Spectroscopist, Clean Harbors Analytical Services, Inc., Braintree, MA = Mr,
Brewer's responsibilities included training and supervising new analysts, scheduling trace metals in
complex matrices such as wastewater, soil, ash, and oil. He was responsible for bringing the
laboratory's first ICP on line and developing all ICP methods used by the lab. He also assumed
managing responsibility for the successful completion of analyses on EPA CLP inorganic performance
evaluation samples during the 1987 bid period., .
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GEORGE BREWER, Metals Laboratory Supervisor — Continued

Various Government Programs — Mr, Brewer supervised the inorganic analyses of performance
evaluation samples and the production of data packages to successfully obtain laboratory approvals to
perform work for HAZWRAP (Hazardous Waste Remedial Action Programs), the U.S, Army Corps
of Engineers, and AFCEE (Air Force Center for Environmental Excellence). Mr, Brewer
subsequently oversaw metals analyses of samples from site assessments and clean ups administered
under these programs, :

Elemental Analyses of Landfill, Confidential Client, Winthrop, ME —~ Mr. Brewer supervised the
elemental analyses of more than 80 soils, groundwaters, surface waters, and lake sediments sampled on
a quarterly basis from this unremediated landfill site. He insured that all contractual Quality Control
(QC) requirements were fulfilled and prepared the necessary QC documentation,

Baseline Studies, Proposed Mine Sites, ME - Mr. Brewer directed the analysis of groundwater and
sediment samples and monthly surface water samples in two recent baseline studies of pristine
watersheds. Each study involved an extensive list of metals analyzed at trace and ultratrace levels,
primarily by graphite furnace atomic absorption spectroscopy.

New York CLP -- Mr, Brewer directed the inorganic analyses of performance evaluation samples and
the production of data packages while certified in the New York Contract Laboratory Program.

Special Analytical Services, U.S, EPA - In two recent projects for ‘the U.S. EPA, Mr. Brewer '
directed the preparation and analyses of high volume air filters and mine drainage samples. Both
projects required adherence to U.S. EPA Contract Laboratory Program (CLP) analytical and reporting
protocols.

Pulp and Paper Manufacturers, ME -- Mr. Brewer superviscd the elemental analyses of monthly ash
samples from boilers operated by various pulp and paper manufacturers throughout the state.

Hazardous Waste Characterization, ME — Mr; Brewer directed and performed elemental analyses
and TCLP testing to characterize waste materials from a Maine paper company in compliance with the
Maine Solid Waste Regulations,
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GEORGE BREWER, Metals Laboratory Supervisor -- Continued

ADDITI ONAL EXPERIENCE
Mr. Brewer's background has provided him with extensive experience in flame and graphite furnace
atomic absorption spectrophotometry, plasma emission spectrometry, ion chromatography, and several
other instrumental and wet chemical inorganic analytical technigues.

Mr. Brewer's graduate work involved the study of the history of acidification and heavy metal loading
in a Maine watershed through the analyses of sediment cores and water samples by atomic absorption
spectrophotometry and ion chromatography.

PROFESSIONAL AFFILIATIONS

American Chemical Society
Society for Applied Spectroscopy

updated: 7/96
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BETSY A. DELANO, Wet Chemistry Laboratory Supervisor

PRESENT QUALIFICATIONS SUMMARY

As Wet Chemistry Laboratory Supervisor, Ms. Delano is responsible for coordinating the daily
operations of the wet chemistry laboratory. As an Analytical Chemist, Ms. Delano is responsible for
the preparation and analysis of solid and aqueous samples by standard inorganic wet chemistry
methods. Ms. Delano has more than six years of experience in wet chemistry procedures.

ED UCATION

B.S./Marine Biology, 1989, Gordon College, Wenham, MA
PROJECT EXPERIENCE

11/95-Present - Wet Chemistry Laboratory Supervisor, Katahdin Analytical Services, Inc.,
Westbrook, ME

8/92-11/95 - Analytical Chemist, PACE - Maine Laboratory, Westbrook, ME - Performed wet
chemistry analyses, including cyanide, chioride, total organic carbon, chemical oxygen demand, total
dissolved solids, total suspended solids, fluoride, suifide, and sulfite. She also prepared ASTM
extractions of soils/solid samples for wet chemistry analyses, and was responsible for PM-10 and total
suspended particulate testing of air monitoring projects. In the Elements Group, she was involved in
sample digestion and analysis by atomic absorption (both furnace and flame) and atomic emission
(ICP) for the detection of various metals, *

1990-8/92 - Analﬁiml Chemist, PACE - Maine Laboratory, Westbrook, ME -- Performed wet
chemistry analyses, including cyanide, chloride, total organic carbon, chemical oxygen demand, total
dissolved solids, total suspended solids, fluoride, sulfide, and sulfite.

Speclal projects following:

Sampling and Analyses of Landfill, Confidential Client, Winthrop, ME — Was involved in the
digestion and elemental analyses of soil, groundwater, lake water, and lake sediments onboth
quarterly and annual basis from this unremediated waste site. She was responsible for all particulate
concentration parameters, .

Ash and Sludge Testing, Confidential Client -- Performed elementa! analyses of ash and sludge
samples from various industrial incinerators and wastewater treatment facilities. The analyses included
sample digestion, analysis by graphite furnace, ICP analyses, and ASTM extraction. Subsequent
analyses for nitrite, nitrate, sulfate, fluoride, and chloride were her responsibility.

Surface and Groundwater Monitoring, ME — Performed elemental and wet chemistry analyses for
routine monitoring at municipal and industrial landfifls in Maine. Specific responsibilities included
COD analyses, all particulate concentration parameters, mercury analyses by cold vapor techniques,

.cyanide, chloride, and TOC,

Industrial Technology Division, U.S. EPA -- For a survey of various industries', including pulp and
paper, wood preserving, and pharmaceutical manufacturing, conducted ail particulate concentration
parameters, alkalinity, DOD analyses, and fluoride analyses.
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BETSY A. DELANO, Wet Chemistry Section Supervisor — Continued

Baseline Monitoring, Confidential Client — For the initial site monitoring of stream watersheds to
determine baseline criteria at a potential mining site, conducted the following tests: total suspended
solids, total dissolved solids, chloride, chemical oxygen demand, total organic carbon, sulfite, sulfide,
and fluoride,

Alr Monitoring Project, Confidential Client, MA -- Responsible for the PM - 10 and total suspended
particulate testing of air monitoring filters for a project at a major road construction site in
Massachusetts.

Special Analytical Services (SAS), U.S. EPA -- Was involved in numerous aspects of US EPA SAS
work. Some projects have been done for metal finishing plants,

Hazardous Waste Remedial Actlon Program (HAZWRAP), Confidential Client, MA — Petformed
cyanide analysis, following CLP protocol.

CLP Deliverables Projects (SAS), U.S. EPA — Performed cyanide analysis following CLP protocol.

updated: 10/98
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MARIA CROUCH, Data Management Supervisor

PRESENT QUALIFICATIONS SUMMARY

As Data Management Supervisor, Ms. Crouch is responsible for coordinating the workioad of the Data
Management Group and overseeing such daily functions as data entry, checking and secondary
technical review of organics and inorganics results and compilation and production of final client
reports. Her responsibilities also include working with data collection software and supervising forms
generation and data package production for projects requiring special protocols such as CLP. Ms,
Crouch communicates with the operations manager, project managers, and laboratory supervisors on
the daily status and reporting requirements of projects. '

EDUCATION
B.A./Chemistry, summa cum laude, University of Southern Maine, Portland, ME 1993
PROFESSIONAL EXPERIENCE

10/97-Present - Data Management Supervisor, Katahdin Analytical Services, Inc., Westbrook,
ME _

1/97-10/97- Data Specialist II, Katahdin Analytical Services, Inc,, Westbrdbk, ME — As Data
Specialist I, Ms. Crouch oversaw the preparation of data package deliverables, Also responsible for
the assurance that the deliverable packages meet criteria for technical compliance and completeness.

1993-1996 - Data Validator, ABB Environmental Services, Inc., Portland, ME — As Data
Validator, Ms. Crouch was responsible for the review of analytical data for the USEPA Contract
Laboratory Program (Superfund) and private clients. Other duties included, writing fate and transport
chemical profiles for use in report appendix, assistance in the preparation of data quality reports for
presentation to clients, participation in the evaluation and process of improvement of validation SOPs
and training of new data validation employees. :

1986-1988 - Office Manager, Mangino, Inc., Windham, ME
OTHER

Taught the laboratory section of introductory level chemistry courses at the University of Southern
Maine, Spring and Fall 1996. '

updated: {1/97
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VICTOR PIEKARSK]I, Field Services Manager

PRESENT QUALIFICATIONS SUMMARY

As Field Services Manager, Mr. Pickarski Is responsible for the daily operations of the Field Services
Department. Mr. Piekarski has extensive experience In on-site operations and management of groundwater
monitoring projects. In the field of wastewater treatment, Mr, Piekarski supervises NPDES collection
programs and has considerable experience in the operations of flow monitoring projects.

Additionally, Mr. Piekarski has over 7 years experience in the sampling design and collection techniques of
marine sediments, invertebrate and fishery studies.

EDUCATION

f3.S., Natural Resource Management, University of Alaska, Fairbanks, 1982
A.A.S., Conservation Technology, Essex Agricultural and Technical Institute, Danvers, MA, 1980

PROFESSIONAL EXPERIENCE
11/95-Present - Field Services Manager, Katahdin Analytical Services, Inc, , Westbrook, ME

6/92-11/95 - Field Services Manager, PACE - New Hampshire Laboratory, Hampton, NH ~ Mr,
Piekarski was responsible for the operations of the Field Services Office. He had extensive experience in
on-site operations and management of groundwater monitoring projects. In the field of wastewater
treatment, Mr, Piekarski supervised NPDES collection programs and was experienced in the operations of
flow monitoring projects.

3/92-6/92 - Director of Field Operations, Environmental Field Services, Inc. (EFSD, a Division of
Resource Analysts, Inc., Hampton, NH — M. Piekarski was responsible for the operations of EFSI, He
had extensive expeience in on-site operations and management of groundwater monitoring projects. In the
field of wastewater treatment, Mr. Piekarski supervised NPDES collection programs and was experienced in
the operations of flow monitoring projects, :

7/88-3/92 - Field Supervisor, Environmental Field Services, Iné. (EFSI), a Division of Resource
Analysts, Inc,, Hampton, NH

1987-7/88 - Field Technician, Environmental Field Services, Inc. (EFSI), a Division of Resource
Analysts, Inc., Hampton, NH '

1981-1985 - Fisheries Biologist I, Alaska Department of Fish and Game, Anchorage, Alaska
1984 - Laboratory Technician, IWR-EES Unlversity of Alaska, Fairbanks, Alaska

1982-1983 - Laboratory Technician, Institute of Marine Sclences, Fairbanks, Alaska
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VICTOR PIEKARSKI, Field Services Manager — Continued

CONTINUING EDUCATION

*OSHA Hazardous Site Worker Training," (40 hours), 1989

"OSHA Hazardous Site Worker Supervisory Training," (8 hours), 1989
"OSHA Refresher Course," Hazardous Site Worker (40 hrs), 1990
"OSHA Refresher Course," Hazardous Site Worker (40 hrs), 1991
WMI/EML Groundwater Sampling Seminar, EML, IL, 1991

Eastern Regional Groundwater Issues, conference, NWWA, 1991

updated: 4/98
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WILLIAM L. FEAGANS, Field Technician

PRESENT QUALIFICATIONS SUMMARY

Mr. Feagans is responsible for sampling groundwater and wastewater, monitoring landfill gases, and
performing field measurements and analyses. Mr. Feagans reports to Mr. Piekarski, Field Services -
Manager, . '

EDUCATION

A.S., Eavironmental Technology, Southern Maine Technical College, South Portlahd, Maine 1995
PROFESSIONAL EXPERIENCE

3/96-Present - Field Technician, Katahdin Analytical Services, Inc., Westbrook, ME

6/95 - 3/96 - Field Technician, Saco River Salmon Club and Central Maine Power, Southern Maine
Technical College, South Portland, ME — Collected data on the Saco River for the salmon restoration
project. Identified macro and micro invertebrates. Monitored Saco River Salmon Club’s fish hatchery.
CONTINUING EDUCATION

OSHA 40 Hour Emergency Response: 5/18/94, 8 hr. Refresher: 3/24/95, Technician Level: 12/14/95

updated: 4/96
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MELISSA NELSON, Field Technician

PRESENT QUALIFICATIONS SUMMARY

Ms. Nelson is responsible for sampling groundwater and wastewater, monitoring landfill gases, and
performing field measurements and analyses, Ms. Nelson reports to Mr, Piekarski, Field Services Manager, ™~ -

EDUCATION

B.S./Environmental and Resource Economics, College of Life Science and Agriculture, University of New
Hampshire, Durham, NH 1997

PROFESSIONAL EXPERIENCE
10/98-Present - Field Technician, Katahdin Analytical Services, Inc., Westbrook, ME

9/97-10/98 - Client Services/Laboratory Techniclan, Analytics Envirenmental Laboratory, Inc.,
Portsmouth, NH -- Duties included client services and extractions Iab technician. Responsibilities related to
client services included direct client interaction, sample receipt, data entry, analytical reporting and bottle
order preparation. Responsibilities related to extractions involve sample preparation of soil and water
matrices for the instrument lab,

10/96-Present - Portsmouth Athletic Club - Portsmouth, NH — General office duties including receiving
current members, signing new members to club memberships and other  administrative responsibilities
. including opening and closing facility for management,

6/97-9/97 & 6/98-9/98 - NHDRED, Hampton Beach Parks and Recreation Division, Hampton, NH —
Supervise 8-10 person crew in general park maintenance and beach cleaning for the enjoyment of visitors.
- Responsible for management and assignment of duties to coworkers for the New Hampshire Department of

prd

| 5/96-9/96 - City of Dover, NH Planning Depariment, Dover, NH — Summer internship for UNH-

_program; assisted the Director of Planning in conducting an eavironmental assessment for the movement of
existing homes to0 a new location; performed field work including site reviews; presented formal proposal to
. NH Planning Department upon completion of internship.

' updated: 10/98
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JEFFREY WORTH, Field Technician

PRESENT QUALIFICATIONS SUMMARY

Mr. Worth is responsible for sampling groundwﬁter and wastewater, monitoring landfill gases, and
performing field measurements and analyses. Mr. Worth reports to Mr, Piekarski, Field Services Manager, -

EDUCATION
Chemistry, currently attending University of Southern Maine, Portland, ME

A.S., Applied Marine Biology and Oceanography, Southern Maine Technical College, South Portland, ME,
1990

PROFESSIONAL EXPERIENCE

11/95-Present - Field Technician, Katahdin Analytical Services, Inc., Westbrook, ME

6/92-11/95 - Field Technician, PACE - New Hampshire Laboratory, Hampton, NH - Mr. Worth was
responsible for sampling groundwater and wastewater, monitoring landfill gases, and performing field
measurements and analyses,

3/91-6/92 - Field Techniclan, Environmental Field Services, Inc.” (EFSI), a Division of Resource
Analysts, Inc., Hampton, NH — Mr, Worth was responsible for sampling groundwater and wastewater,
monitoring landfill gases, and performing field measurements and analyses,

8/88-3/91 - Field/Laboratory Technician, Southern Maine Technical College, South Portland, ME ~
Mr. Worth was responsible for chemistry and oceanographic sample collection and maintenance of ship-
board oceanographic equipment.

CONTINUING EDUCATION

General Oceanography and Marine Biology, Penn State Consortium, Wallops Island, VA, 7/76
Winter Emergency Care Instructor, Shawnee Peak Ski Patrol, since 7/89 -
Avalanche Rescue and Mountaineering Training, National Ski Patro! 4/90

Advanced First Aid/CPR Training, Waterboro Rescue Squad 1/87,
renewed annually by National Ski Patrol :

WMX/EML Groundwater Sampling Seminar, Environmental Monitoring Lab, Geneva, IL 6/91

Health and Safety course - 40 hours, GZA/AET, Northeastern University, Dedham, MA 11/91
renewed annually by Safetech Consultants, South Portland, ME

International Paper Site Safety Trainer, Androscoggin Mill, Jay, ME 3/96
renewed annually by International Paper, Androscoggin Mill

Database Management, Adult Education, Bonney Eagle High School, Buxton, ME 9/97

updated: 10/97
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SECTION Il QUALIFICATIONS

OVERVIEW

Katahdin Analytiml Servnoes. Inc.’s capabilities are driven by a combination of client requirements, -
environmental regulatory programs, government agencies, certifications, clean-up requirements, and
matrices.,

CERTIFICATIONS & APPROVALS

Katahdin Analytical Services maintains extensive state, local, and federal certifications and approvals
(Table 1).

Katahdin Analytical Services participates in certification programs in the states of California,
Connecticut, Delaware, Florida, Kentucky, Maine, Maryland, Massachusetts, Michigan, New
Hampshire, New Jersey, New York, North Carolina, Rhode Island and South Carolina, Vermont and
Virginia.

ORGANIZATION AND CLIENT SERVICE

Mesting a client's time constraints and data reporting requlrements' are as important as providing
quality data. Katahdin Analytical Services helps clients plan, schedule, and interpret methods and data
at any and all times in the analytical process.

Katahdin Analytical Services consists of the following teams: administrative, project
management/client service, field services, data management, extractions, gas chromatography and gas
chromatography/mass spectrometry (for organics), and metals and wet chemistry (for inorganics). All
teams have one goal in common: to provide unsurpassed quality, service, and responsiveness.

Each team is headed by a Group Supervisor who is responsible for daily equipment scheduling and the
interpretation and review of data generated by the section. They are also responsible for the technical
aspects of analyses, and for the administration of the section. These individuals also provide direction
and support to the teams of chemists under their authority.

Administration

The administration team consists of laboratory management, marketing, and quality assurancelquailty -
control personnel,

Project Management/Client Service

Every client is assigned a Project Manager who acts as the client's single point of contact with
Katahdin Analytical Services. That way, expectations and communications remain well-defined and
consistent, which is particularly important when rush work is required. Because we invest the time to
find professionals who can adapt to changing requirements with speed and accuracy, Katahdin
Analytical Services remains competitive in any and all laboratory situations,

The project management/client services team provides project management/client laison services and
are available to expedite your requests for quotations, in-house sample progress and tracking
information, verbal and FAX data transmittal, and technical consultation, If technical issues require
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such, a Technical Project Coordinator may also be assigned to a project, Project managers conduct in-
house project meetings to ensure client project requirements are met. Project managers have in-depth
knowledge of laboratory procedures and regulatory requirements,

Field Services

The field services team provides day-to-day collection and coordination of field programs, The level
of support may range from the simple receipt of samples to assuming full responsibility for planning,
conducting and supervising field projects including client/regulator interactions. Sample containers,
preservatives, bailer decontamination, field & trip blank materials, coolers, seals, chain of custody
documents, packing materials, and shipping documents are provided. Katahdin Analytical Services
provides these sampling services at very competitive rates.

Data Management

The data management team produces data and quality control packages and operates and maintains the
LIMS. Please see Section IV for detailed information.

Extractions

The extractions team prepares samples for organic analyses. Solid and liquid sainp!es for semi-
volatiles, pesticides/PCBs, herbicides, fuel constituents, and TCLP extracts are processed by this

group.
Gas Chromatography

The gas chromatography team conducts all gas chromatography anal'yses of organics, including
pesticides, herbicides, volatiles organic compounds, fuels, n,n-dimethylformamide, and solvents.

These analyses are completed by GC, using these various detectors; FID, FPD, ELCD, PID, NPD,
and ECD. ,

Gas Chromatography/Mass Spectroscopy

The gas c!uomatographflmass spectroscopy team conducts all GC/MS analyses of organics, including
volatiles and semi-volatile organic compounds. . o

Metals

The metals team prepares and analyses all samples that require elemental. metal analysis techniques;
furnace, cold-vapor and inductive coupled plasma. ,

Wet Chemistry

The wet chemistry .team prepares and analyzes inorganic samples for mineral, nutrient, and residue
analysis, plus demand parameters and specialized procedures. :
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PROJECT EXPERIENCE

FEDERAL

Katahdin Analytical Services’ personnel have vast experience working in a variety of Department of
Defense Programs. The Maine facility has been successfully audited by contractors representing the
Air Force, Navy, Army and DOE. In addition, Katahdin Analytical Services processes the necessary
data systems to render the diverse electronic data deliverable packages mandated by these Federal

programs.

AFCEE - Alr Force Center for Environmental Excellence '

Katahdin Analytical holds two contracts in support of AFCEE BRAC sites in New England, These
contracts, established in 1995, have placed Katahdin as one of the largest volume AFCEE
subcontractors in the Northeast, Under these agreements, Katahdin performs full suite multi-media,
multi-concentration analysis utilizing the EPA Methods SW-846. Tasks include analyses of
contaminated soils and water for fuels, VOA, SemiVOA, TCLP, PCB’s PAH’s and metals. Data is
provided in rapid turn-around and standard time both in hard copy and on a project specific AFCEE
electronic format.

NFESC - Naval Facilities Engineering Service Center

Katahdin Analytical performed over $ 1 million in analytical support for the Navy CLEAN program in
1997, The lab has supported task orders on Naval Facilitles from Maine to Virginia, As many
groundwater wells within the Naval facilities experience saline intrusion, Katahdin developed a special
low level metals analysis now utilized on many sites. Analyses incorporated both CLP and SW-846
with results submitted both in hard copy and contractor specific electronic format,

COE-MRD - U.S. Army Corps of Ehgineers

Katahdin has one of the most extensive parameter certifications available from the Army Corps of
Engineers, The lab was revalidated in December 1997 under the Army’s new Compendium of
Analytical methods. Katahdin currently supports Army RAC and TERC contractors throughout New
England. In 1998, the laboratory brought on line explosives analysis utilizing method 8330. To
further provide screening techniques, Katahdin is also supporting method 8510 for RDX,

HAZWRAP - Hazardous Waste Remedial Action Plan

Katahdin Analytical is one of only seven approved HAZWRAP laboratories in the nation. . First
approved in 1996, Katahdin supports HAZWRAP contractors nationwide. HAZWRAP Level D
analytical results are presented in both hardcopy and in CLP format diskette deliverables.

EPA Superfund/RCRA Sites

Katahdin Analytical has supported remedial efforts on three sites. In 1995, our laboratory provided
site approved methods for the analysis of PCB’s and PAH’s in soil on the Saco Landill site in Maine.
On two PRP led sites, Katahdin provided and manned a fixed site laboratory. Once again, developing
site specific’ screening techniques approved by the Regulatory agencies, Katahdin helped reduce cost by
producing validatable data in the field, ,
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COMMERCIAL/INDUSTRIAL

"For our commercial, industrial, and waste clientele, Katahdin Analytical Services maintains State
certifications throughout the castern seaboard. These accreditations allow Katahdin Analytical Services
to perform RCRA and NPDES analyses in accordance with State requirements and report results in a
client specific format regardless of the customer’s physical focation. This client service is enhanced by
utilizing Katahdin Analytical Services’ field sampling group, a fully OHSA-trained department that
processes the equipment to service any sampling need. This allows Katahdin Analytical Services’
clients to access one laboratory to service several sites in multiple States,

RCRA MONITORING

Confidential Pulp & Paper Client 1992-1998

Katahdin Analytical Services directly supports this client with groundwater and surfice water
monitoring analysis on sites throughout the east coast, Katahdin Analytical Services' Field Group
samples the sites on a quarterly basis and ships samples back to the laboratory for analysis. Results
are presented in a client specific format on electronic diskette deliverables.

LANDFILL MONITORING

Confidential Waste Company 1993-1998

Katahdin Analytical Services supports this national waste company with sampling and monitoring
analysis at sites in several States. These closed landfills require Katahdin Analytical Services field
crews to sample on a quarterly basis at sites throughout the Northeast. /Each site has its own list of
- compounds of concern and each has a specific State reporting requirement for which Katahdin
Analytical Services must comply. All results are reported in a client specific format electronically.

NFDES

Confidential East Coast Industrials 1992-1998

Katahdin Analytical Services performs routine discharge analysis for several Fortune 500 industrials
along the eastern seaboard. These clients utilize Katahdin Analytical Services’ ability to report their

results in-one format regardless of the State in which the plant operates. Each client has a specific
report format and a specific discharge schedule.
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STATE CERTIFICATIONS
Callfor;;)HS Hazardous Waste
Connecticut DHS Drinking Water/Wastewater/Hazardous Waste
Delaware DPH Drinking Water
Florida DER Environmental
Kentucky DEP Drinking Water
Maine DHS Drinking Water/Wastewater/ DRO/GRO
Maryland DHMH " Drinking Water
Massachusetts DEP Drinking Water/Wastewater
Michigan DEQ Drinking Water
New Hampshire DES Drinking Water/Wastewater
New Jersey DEP Drinking Water/Wastewater
New York DOH Wastewater/Solid & Hazardous Waste
North Carolina DOEHNR Wastewater/Groundwater
Rhode Island DOH Drinking Water}Wartewa:er
South Caralina DHEC Wastewater/Solid & Hazardous Waste
Vermont DEC " Drinking Water
VirgllaDGS - | Drinking Water . - |
— —

FEDERAL PROGRAMS APPROVALS

US Alr Force (AFCEE/ESR IRP)

US Army Corps of Engineers - Missouri River Division (USACE-MRD)

DOE Hazardous Waste Remediation Actlon Program (HAZWRAP)

US EPA Contract Laboratory Program (CLP) - Experience

US Navy - NFESC (NEESA)

US Department of Agriculture Soll import Permit

Revised: 12/10/98
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SECTION IV STATEMENT OF QUALITY ASSURANCE

QA POLICY AND OBJECTIVES

Katahdin Analytical Services, Inc. is committed to providing chemical measurements of quality
consistent with client needs and requirements while maintaining cost control. This commitment
recognizes the need for data to be representative of the environmental conditions under consideration,
and for data to be produced within a system that assures their validity, reliability and suitability for
making decisions that involve public health and safety, property rights and legal liabilities. To this
end, Katahdin Anatytical Services, Inc, has developed an ongoing Quality Assurance (QA) program,
governed by a Quality Assurance Manual and implemented by QA Officer who report directly to the
General Manager. Katahdin Analytical Services, Inc. is committed to employing proper analytical
methods and quality control measures, to acquiring suitable equipment and maintaining it in good
condition, to securing and training qualified staff, and to coordinating all aspects of its operations so as
to take raw data and produce a useful report in a timely manner. Integral to the QA Program, is
documentation of all laboratory QA/QC activities.

ORGANIZATION / PERSONNEL / RESPONSIBILITIES

For efficient laboratory operation, it is important that all laboratory employees understand the operational
structure, specific areas of responsibility and lines of authority within the organization. It is equally
important for laboratory personnel to understand that the structures of the Quality Organization may be
separate and independent from other laboratory operations but that the quality function is totally integrated
into every aspect of laboratory operation. All laboratory personnel are responsible for knowing and
following proper methods and standard operating procedures; recording quality control information required
by those procedures in the proper location; and suspending analyses when quality control criteria are not
met, .

ANALYTICAL METHODOLOGY

Numerous sources of information are available that offer guidance in choosing appropriate analytical
methods and developing laboratory standard operating procedures (SOPs). The list at the end of this
section describes the references routinely used by Katahdin Analytical Services. Analytical work at
Katahdin is conducted in strict adherence with SOPs developed by the laboratory from these sources or
SOPs generated in-house as project needs require.

QUALITY CONTROL ELEMENTS

It is Katahdin Analytical Services, Inc.’s QA policy and objective to produce data that meet all
pertinent regulations for completeness, precision, accuracy, representativeness, documentation, and
comparability, A quality control program is the systematic process that controls the validity of
analytical results so that they meet these criteria. Katahdin Analytical Services Inc. maintains and
adheres to a set of QC requirements for each method performed and documents these requirements in
the QC section of the method SOP.
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Primary QC measures include initial method validation and technician demonstration of - ability,
Subsequent analysis of blanks, calibration check standards, laboratory repticates, duplicates and spiked
samples performed at a specified frequency demonstrate continuing control of the analytical system,

TECHNICAL AND MANAGERIAL REVIEW OF QA/QC

The General Manager is responsible for managing all activities related to laboratory services, including the
QA Program and for assuring that the QA program is effective in accomplishing its underlying goals, She
also assures that deficiencies are reported, as appropriate, to the QAO, Operations Manager and/or
laboratory Supervisor involved and that corrective actions are taken when necessary and are documented.
Any significant changes to written SOPs shall be authorized in writing by the General Manager.

The QA Officer oversees the implementation of the elements of the QA plan, documentation, and the
success or failure in meeting data objectives. The QA Officer monitors out-of-control situations as
documented on corrective action reports and petiodically audits laboratory operations and reviews data
reports. The QA Officer communicates with the General Manager and Operations Manager on a
regular, as needed basis.

The Operations Manager has oversight for the analytical operations and daily laboratory functions at
Katahdin, He approves methodologies and standards for the associated QC control {fimits, monitors
out-of-control situations, helps Group Supervisors to bring out-of-control situations back within
acceptable limits, and initiates remedial action if required,

Group Supervisors are responsible for assuring that required QC is performed, and the QC data gets
reduced and logged into method control files, They also review the QC data to establish whether QC
control limits are being achieved, provide review of analytical results prior to submission to the
reporting group, and initiate corrective actions where needed,

Analysts are responsible for performing the QC specified in the method and logging QC data into

. method control files, They review QC data to establish whether control limits are being achieved and

analysis can continue, report results to Group Supervisors for review, and initiate corrective actions,
when within their area of ability, to bring out-of-control analyses back within acceptable limits,

Trainees, working under the direction of designated senfor pcrsomicl, must demonstrate successful
performance of a method, normally on practice samples or check samples, prior to the routine analysis
of real samples,

LABORATORY AUDITS

The General Manager, Operations Manager, and QA Officer meet periodically to review quality
assurance issues. The QA Officer performs periodic laboratory audits inspecting various aspects of the
QA program including but not limited to the following:

Sample storage

Chain of Custody documentation
QC precision activities

QC accuracy activities
Instrument maintenance
Documentation
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Any deviations noted during the audit are discussed with the personne! or group involved and thelr
Group Supervisor and are written in a formal report by the QA Officer. The Operations Manager
and/or General Manager are responsible for correcting systematic errors or misunderstandings.

The QA Officer reviews program and audit performance on a regular basis and report findings to the
General Manager. .

SAMPLE AND DATA MANAGEMENT

When samples are received at the laboratory, sample custodians are responsible for transcribing
information from chain of custody documents into a master log book and assigning a unique laboratory
project number, A work order is generated for each set of samples. The work order is used to initiate
a project holding file. The holding file is maintained by the data management group until all analyses
are completed and ready for final reporting, All analytical data generated within Katahdin Analytical
Services laboratories undergo a well-defined, well-documented multi-tier review process before being
reported to a client,

Organics Data Management

The work order is used by the organics supervisors who assign the work to the appropriate extractions
or analytical laboratories. _

All data pertinent to sample preparation, including sample weight or volume, final volume, dilutions
performed, and spiking levels, are recorded by the laboratory staff in laboratory logbooks " with
numbered pages. After preparation, an-extract tracking sheet containing laboratory project numbers,
date of extraction, method, analyst's initials, final volumes, relevant blank and spike data, surrogate
data, and the instrumental analysis to be performed on each extract is prepared for the project by the
extraction technician, The extraction technician places all extracts in a secure area where they may be
retrieved for analysis, and files the preparation sheet with the project file. At the time of analysis,
sample identification, amount injected, and other relevant sample data are entered into a runlog for
each instrument by the GC or GC/MS operator,

After instrumental analysis, a hard copy of alt chromatograms, spectra, and computer output used in

calculations is generated by the GC or GC/MS operator. The raw output is reviewed by the operator

for reasonableness and QC limit acceptance, and final results are calculated. The operator submits the

raw data package to the Group Supervisor, who reviews the data for completeness, reasonableness, QC

control, and accuracy in calculation. When all required sample report summaries are present, the

entire project is reviewed for completeness, appropriateness, accuracy in calculation, and QC

acceptance. Upon acceptance, the data package is forwarded to the data management group for entry
and/or for inclusion in the project holding file.

Inorganics (Wet Chemistry) Data Management

The work order is used by the inorganics Group Supervisor to assign the work to the appropriate
bench.  All pertinent data including any calculations performed by the analyst are entered by the
anaiysts into method-specific logbooks with numbered pages. Completed data package are reviewed by
the group supervisor for completeness, QC acceptance, correctness in calcutation, and appropriateness.
Upon acceptance, the package is forwarded to the data management group for inclusion in the project

holding file,
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Metals Data Management

The work order Is used by the metals Group Supervisor to assign the work to the instrumentation
laboratory for direct analysis, or to the preparation laboratory for work up. All data relevant to the
digestion and work up of samples, including sample weight or volume, preparation method, final
volume, and analyses required, is recorded by the analyst on method-specific benchsheets. The analyst
thea transmits the sample bottle to the instrumentation laboratory for analysis. At the time of analysis,
the instrument operator enters all relevant data, including laboratory identification and dilutions; into
an instrument-specific logbook. Instrument output is included in the data package, The analyst reviews
the data for QC acceptance, completeness, and accuracy of calculations, When al samples associated
with a specific project have been completed, the metals - group supervisor reviews the data for
appropriateness, QC acceptance, completeness, and accuracy of calculation. Upon acceptance, the data
package is forwarded to the data management group for inclusion in the project holding file.

Routine Data Reporting

Data review may occur within the laboratory group or the data management group or both. After
review, the data management department enters the data into proprietary Katahdin Analytical Services
software and/or"draws a preliminary report from LIMS (Laboratory Information Management System).
The Operations Manager then reviews the report and returns it to data management for compifation
into a actual final report and data package. The data package receives final review by the Data
Management Supervisor for overall consistency prior to forwarding to clients.

CLP and Non-Routine Data Management

For Contract Laboratory Program (CLP) analyses, data and narrative notes are passed to a reviewer in
the data management group, where they are entered into commercial CLP forms generation software,
The data package and case narrative are complied by the data reviewer and reviewed by the Operations
Manager or designee. The data package is then sent back to data management for pagination, copying
and hard copy assembly or disk creation,
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METHOD REFERENCES

*Guidelines Establishing Test Procedures for the Analysis of Pollutants Under the Clean Water
Act.," Federal Register, 40 CFR Part 136, October 26, 1984.

"Test Methods for Evaluating Solid Wastes: Physical/Chemical Methods." SW-846, 3rd
cdition, 1986, Final Updates 1, I, 1A, and I (1996), Office of Solid Waste and Emergency
Response, U.S. EPA,

*Methods for Chemical Analysis of Water and Wastes", EPA 600/4-79-020, 1979 Revised
1983, U.S. EPA,

*Standard Methods for the Examination of Water and Wastewater”, 15th, 16th and 17th and
18th editions, 1980, 1985, 1989, 1992, APHA-AWWA-WPCF,

U.S. EPA Contract Laboratory Program Statement of Work for Organic Analysis, SOW 2/88,
OLMOL.8, 8/91, OLM01.9, OLM02.0, and OLMO03.0.

U.S. EPA Contract Laboratory Program Statement of Work for Inorganic Analysis, SOW No.
788, ILMO01.0, 3/90 through 1LM03.0.

*Annual Book of ASTM Standards”, Section 4 Construction, Volume 04.04: Soil anﬁ Rock;
Building Stones, American Society for Testing and Materials, 1987,

*Annual Book of ASTM Standards", Section 11; Water and: Environmental Technology,
American Society for Testing and Materials, 1987.

“NIOSH Manual of Analytical Methods", Third Edition, 1984, U.S. Department of Health and
Human Services, National Institute for Oocupational Safety and Health.

“Methods for the Determination of Organic Compounds in Finished Drinking Water and Raw
Source Water”, U,S, EPA, Environmental Monitoring and Support Laboratory - Cincinnati,
September 1986 : .
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SECTION V SERVICES AND RELATED INFORMATION

Katahdin Analytical Services, Inc. provides analytical services which include a range of analytical
procedures on a varlety of sample matrices. Sampling and analytical procedures comply with regulated
protocols as applicable. In addition, technical staff are experienced in methods development for non-
routine analyses. Accuracy and precision of results are ensured by a quality assurance philosophy of -
strict adherence to sampling and analysis procedures and a rigorous Quality Assurance/Quality Control
(QA/QC) program. '

Katahdin Analytical Services offers both Inorganic and Organic laboratory services. Inorganic
capabilities include both Wet Chemistry and Elements parameters. Organic capabilities include both

GC (Gas Chromatography) and GC/MS (Gas Chromatography/Mass Spectrometry), and HPLC (High
Pressure Liquid Chromatography) parameters,

Laboratory Capabilities

® Sampling and analysis of surface water, groundwater, wastewatér, process wastes, soils,
sediments, solids, and hazardous wastes; '

e Priority Pollutant (PP) analyses;

¢ National Pollutant Discharge Elimination System (NPDES) analysis;
¢ Hazardous Waste Characterization analysis; '
e Toxicity Characteristic Leaching Procedure (TCLP) analysis;

* Extraction Procedure Toxicity (EPTOX) zinalysis; |

. @ntract Laboratory Prograri (CLP) analysis;

 Safe Drinking Water Act (SDWA) analysis;

* Resource Conservation and Recovery Act (RCRA) analysis;

¢ Permit Compliance sampling.and analysis;

. Iﬁdustrial process trouble shooting;

® Analytical chemistry and sampling support in response to chemical 'spills;
e Method réseal,"ch and development; and

» Expert Testimony.
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Analytical Services
Services " Matrices
o Data interpretation ¢ Drinking Water
* Electronic deliverables (Diskette) ¢ Groundwater
* Electronic deliverables (Internet) * Hazardous wastes
s Expert testimony ¢ Industrial wastes
e Field sampling » Landfill Gases
 Field laboratory analysis ¢ Leachates
» Landfill gas monitoring e Petroleum products
* Method development * Residues
» Project management o Sediments
« Sample and container preparation ¢ Soils
¢ Courier sample pick-up *  Wastewater
: | s Wipes

Analyses

EPH/VPH
Explosives

Fuel and gasoline fingerprinting
Herbicides
Metals

Microbiology

PAH by HPLC
PCBs

Pesticides
Semivolatile organics
TCLP

Volatile organics
Wet chemistry

Commercial Programs

Industrial Permit Compliance
Landfilt Monitoring

Pulp & Paper Industrial Process
Site Investigations/Remediation

Federal Regulatory Programs

CERCLA, SARA, Superfund
NPDES .

RCRA

Safe Drinking Water Act (SDWA)
Underground Storage Tanks (UST)

Market Niches

Federal Programs
Pulp & Paper
Process Chemistry
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Priority Services

Most analyses are available on a rush or "priority" basis in specified formats (verbal, FAX, internet,
preliminary hard copy, final hard copy) at a surcharge with advance notice. Katahdin Analytical
Services, Inc. will decline work that cannot be undertaken with confidence in our ability to satisfy the
client's requirements,

Deliverables

Katahdin Analytical Services, Inc. offers a full range of deliverables. Quality Control data is reported
on request on a Batch, Project, or Sample Specific basis. Formats specific to various regulatory uses
are also routinely provided. Katahdin Analytical Services offers approximately 15 electronic
deliverable formats, Standard Katahdin offerings are compatible with the database programs, Access,
dBase, GIS Key, Monitor and Microsoft database, and spreadsheet programs, Excel, Lotus and
QuartoPro.
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SECTION VI FIELD SERVICES

Katahdin Analytical Services, Inc. currently provides sample collection and field analysis to both the
pubtic and private sector throughout the New England region. Katahdin Analytical Services provides a
source of highly professional, fully trained and equipped personnel; all personmel are OSHA
Hazardous Waste Certified, ‘

Capabilities

+ Groundwater and leachate monitoring

o Low flow eQaIuation and sampling

» Hazardous waste sampling

» Surface water sampling

e Sediment collection (core and grab)

e Wastewater sampling and flow monitoring
e Landfill 'gas migration surveys

Field Services adheres to USEPA and state protocols regarding collection methods and materials,
sample storage and preservation, in situ analyses, chain of custody, and delivery of samples to an
approved laboratory for all samples collected. Field Services personnel understand the importance of
quality.  Katahdin Analytical Services’ quality assurance/quality control program includes the
-collection of blank samples, proper preservation of samples and completion of chain-of-custody forms.

Fleld Experience

Katahdin Analytical Services’ Field Services Group has provided ground and surface water monitoring
services to landfills which range from municipal to major- regiona! sites in New England.

Field Services has been called in to perform sampling of surface water, groundwater, private well
sampling, and landfill gas at regional facilities. -

Ongoing surface and groundwater monitoring programs are conducted by Field Services at industrial
sites for: industrial baseline, septage lagoons, asbestos landfill sites, ash landfill monitoring, town
board of health investigations, paper mill waste fandfills, and spill monitoring, including EPA National
Priorities List CERCLA sites and RCRA sites. Field Services is equipped to provide OSHA Health
and Safety Certified field personnel for industrial sites.

Field Services has provided bottom sediment sampling at dredge sites in harbors and rivers within
Connecticut, Massachusetts, Main¢ and New Hampshire for various developers, engineers, state and
federal governments.

Field Services has been employed by three of the major hazardous waste handling firms in New
England for support services including: ~sampling Massport's fish pler waste, coring sludge from
waste lagoons and monitoring well water collection..
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Numerous New England electronic firms, printers, plating shops, machine shops and the photographic
industry have employed Field Services to sample their wastewater for NPDES programs or for their
town's prefreatment requirements, Several New England towns have used Field Services to perform

the town's pretreatment surveys.

Field Services has bccﬁ retained by several englneering/consulting firms for sampling services
throughout New England as well as five analytical/bioassay laboratories.

Field Services has sampled large and small sites for PCB, pesticide, and herbicide contamination,
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