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1.0 INTRODUCTION 

-- 

Y 

-- 

\- 

This Quality Assurance/Quality Control (QA/QC) and Data Management Plan has been 
developed by Atlantic Environmental Services, Inc. (Atlantic) for use in conjunction with the 
Field Sampling Plan (FSP) for the Phase II Remedial Investigation at the Naval Submarine Base- 
New London (NSB-NLON) in Groton, Connecticut. This work is being conducted as part of 
the Navy’s Installation Restoration (IR) Program. This QA/QC Plan is based on guidance 
provided in Sampling and Chemical Analysis Quality Assurance Requirements for the Navy 
Installation Restoration (IR) Program, Naval Energy and Environmental Support Activity 
(NEJZSA) 20.2~047B. 

This plan is a modification of the April 1989 QA/QC plan prepared for investigation of 
seven Step I and four Step II sites. The modifications, which make this plan specific to this 
investigation, incorporate previous comments from the United States Environmental Protection 
Agency (U.S. EPA) and Connecticut Department of Environmental Protection (CTDEP), and 
change the level of quality control from Level C to Level D wherever possible. 

The purpose of this document is to specify the requirements for the control of the 
accuracy, precision, and completeness of data from the point of sample collection through 
analysis and reporting. This QA/QC Plan outlines the organization, objectives, and all QA/QC 
activities which will ensure achievement of desired data quality goals for sampling and analysis 
of inorganic and organic analytes and associated characteristics. Information on radiological 
analysis of ground water has also been included in Section 5.1 (Laboratory Procedures). 
Sampling and analyses for engineering parameters and ecological studies are discussed in Section 
4.0 of the Field Sampling Plan (FSP). 

1.1 Data Oualitv Obiectives CD001 

The program to be implemented for this investigation will be performed under NEESA 
Level D quality control wherever possible. Level D is equivalent to Level IV quality control 
as defined in the Superfund Manual Data Quality Objectives for Remedial Response Activities 
(EPA 540/G-87/003). The laboratory must successfully analyze a performance sample, undergo 
an audit, corxect deficiencies found during the audit, and provide monthly progress reports on 
QA. The laboratory that performs Level D QC must also have successfully analyzed 
performance samples furnished by the U.S. EPA under the Superfund Contract Laboratory 
Program (CLP) in the past year. 

Audits will be administered and evaluated by the NEESA Contract Representative (NCR). 
The Navy audit and performance samples are required in addition to any specified by the U.S. 
EPA Superfund Program. 

Level D requires use of CLP procedures as defined in Contract I&oratory Program . . . . . . . . .,.,. 
Sratement of Work for Inorganics AMlySiS ~.s~:~~:~~?.i:~.~~~.i~~~ 9 . . . . . t 5.. ._..__.... and Statement of Work . . . ., .,. ,,. .,.,. 
for Organics &I.-S; lX$P&’ I@?;/@~;,i,~19@. 

,.:,...... . . . . . . . ,.....,. . . .._. . . . . . . . .__.._.., 
Data validation procedures under Level D must be 

conducted in accordance with U.S. .%R Region I Laboratory Data Valid&ion FU.W~OM~ 
Guidelines dated February 1, 1988~:~R@$7~~~ for organic analyses, and June 13, 1988~~~ 
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Laboratory analyses of Non-CLP parameters will be validated under NHHSA Level C 
Quality Control. Field laboratory analyses will be condked and validated under Level A or 
B procedures as subsequently discussed in this report. 

1.2 Site DescriDtion and Hiiorv 

The Subase was established as an offtcial Navy yard in July 1886. The site initially 
moored small craft and obsolete warships and was used as a coaling station for the Atlantic 
Fleet. The property was offr.iaUy established as a permanent submarine base in 1916. The 
overall base facilities were expanded and a Submarine School training facility was established 
in 1917; the Submarine Medical Center was established in 1918. During World Wars I and II, 
the Subase expanded greatly in size and in the number of buildings to support the submarine 
fleet. 

The Subase currently provides a base command for naval submarine fleet activities in the 
Atlantic Ocean. Additionally, the Subase consists of naval housing, submarine training facilities, 
military off&s, medical facilities, and facilities designed for the maintenance, repair, and 
overhaul of submarines. 

1.3 Previous Data 

Under the IR program, an Initial Assessment Study (IAS) for the Subase sites was 
completed in 1982. The IAS identified sites where contamination from past waste disposal or 
handling practices may pose health or environmental risks. The IAS recommended further 
investigation of thtee sites at the Subase. These sites included Area A, the Over Bank Disposal 
Area (OBDA), and the Defense Reutilization and Marketing Office (DRMO). The Verification 
Step of a Confirmation Study was performed from 1985-1988 on these three sites. Additionally, 
an investigation of petroleum contamination at the Lower Subase was performed in 1985. 

Under the IR program, Atlantic conducted Step I investigations at seven sites and Step 
II investigations at four sites identified by the IAS. Results of the investigations are provided 
in the Phase I Remedial Investigation Report dated August 1992. 

1.4 P+ct ScoDe 

Sites included in this Phase II Remedial Investigation are in three different phases of the 
IR Program. These phases and associated sites are discussed below. 

Surmlemental SteD I Investieatiouq 

Two sites are included in this category. These are sites where Step I investigations have 
been completed. The Step I investigations identified low levels of chemicals which were 
determined to pose no risk to human health and the environment. However, in responses to 
comments by the CTDEP and the U.S. EPA, supplemental field investigations are being 
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conducted to confirm that chemicals are not present at levels of concern. The sites included for 
Supplemental Step I Investigations are as follows: 

l CBU Drum Storage Area 
l Over Bank Disposal Atea Northeast (OBDANE) 

Steu II Remedial Iuvestieations 

The Step II Remedial Investigations involve sites which have undergone an initial (i.e., 
Step I) field sampling/analysis program in which contamination was determined to be present. 
Step II investigations involve comprehensive site studies designed to determine the nature and 
extent of contamination and associated health and environmental risks, and to conduct feasibility 
studies to evaluate remedial (cleanup) options. Step II investigations will be conducted at the 
following sites: 

l Rubble Fill at Bunker A-86 
l Torpedo Shops 
l Goss Cove Landfill 

l Spent Acid Storage and Disposal Area 

Suuulemental Steu II Remedial Iuvestieatious 

Supplemental Step II Remedial Investigations involve sites that have undergone extensive 
Step II investigations. However, supplemental information is required to further define the 
extent of contamination and health and ecological risks. Supplemental investigations will be 
conducted at the following sites: 

- Landfill 
- Wetland 
- Downstmam/OBDA 
- Weapons Center 

l DRMO 
l Lower Subase 

Ster, I and Swcial Investigations 

Two additional sites, pier 33 and Berth 16/Farmer Incinerator, have also been added as 
Step I Sites and are included in a Field Sampling Plan dated July 1992. Furthermore, a separate 
work plan has been prepared for a special investigation to establish background levels for 
inorganics in soils and to further assess the source of boron in residential wells and in NSB- 
NLON ground water. 
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2.0 PROJECT ORGANIZATION AND RESPONSIBILTITES 

This project will be managed by Atlantic. Specific Atlantic personnel have been 
identified who are responsible for implementing the QA/QC aspects of the project. Primary 
responsibility rests with the Project Manager. Figure 2-l presents the organizational structure 
for this investigation at NSB-NLQN. 

The names and addresses of the primary contacts with the Navy are given below. 

Eneineer-in-Charee 

Deborah Stockdale 
Northern Division, Naval Facilities Engineering Command 
Lester, Pennsylvania 
Telephone: (215) 5950567 

Point-of-Contact 

William Mansfield 
Naval Submarine Base - New London 
Groton, CT 
Attn: Code 803 
Telephone: (203) 449-2276 

Responsibilities of Atlantic’s Project Manager and QA/QC staff are presented in the 
following subsections. . 

2.1 PrinciDai-in-Chargfj 

Paul Burgess is Atlantic’s principal-in-Charge for this project. As such, he is the 
Atlantic corporate officer who will provide final technical review of all products, ensure that all 
necessary materials and resources are aJlocated to this project, and that the Navy and oversight 
agencies are completely satisfied with all work products. 

2.2 Proiect Manager’s Reswmsibility 

The Atlantic Project Manager (Barry Giroux) will provide overall direction to the project 
team and is responsible for overall technical, financial, scheduling and QA/QC matters. The 
Project Manager will be the primary contact for the Northern Division’s Engineer-in-Charge 
(EIC) and NSB-NLON Point-Of-Contact (POC). 

2.3 OA Officer’s Reswnsibility 

The Atlantic QA Officer (Robert Breeding) reports independently to Atlantic’s Principal- 
in-Charge and has full authority to act independently from the technical management of the IR 
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program. He will serve as Atlantic’s primary contact with the Northern Division’s QA staff, 
if so requested by the ETC. He will monitor compliance of the project with the QAIQC Plan 
and perform any necessary audits, initiate and report corrective actions, and assist in preparing 
QA/QC project summaries for the Final Report. 

Three field audits are planned for this project, one for each of the following activities: 

l field screening 
l drilling and soil sampling 
l well development 
l ground water sampling 

2.4 Field OC ManaFer’s Reswnsibilities 

The Field QC Manager (Erik Ness) will work with the field team during preparations for 
the sampling events, and also during conductance of field work. He will be onsite to ensure all 
required QC field procedures are followed; will initiate informal and/or formal corrective 
actions, as necessary; and will maintain QC records and report results to the Atlantic Project 
Manager and QA Officer. Mr. Ness will be responsible for ensuring all analytical deliverables 
have been received and subsequently validated according to NEESA Level D or other approved 
guidelines. 

2.5 Laboratorv OC Coordinator’s Resmnsibilities 

The laboratory selected for this project is the Cambridge Division of National 
Environmental Testing, Inc. of Bedford, Massachusetts (NET), which will also designate a QC 
Coordinator (NET lists this person as QA, Officer). NET’s Quality Assurance Project Plan is 
included as Appendix A to this plan. The Laboratory QC Coordinator will perform the 
following, in accordance with the NEESA-approved QA/QC plan. 

l Assist the Project/Task Manager in specifying QA/QC procedures to be used 
during the study. 

l Implement QC procedures and techniques to assure that the laboratory achieves 
established standards of quality. 

l Evaluate data quality and maintain records on related QC charts and other 
pertinent information. 

l Monitor laboratory activities to determine conformance with authorized QA 
policy. 
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l Coordinate internal audits. 
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l Review performance evaluation results. 

l Administer intra-laboratory QA efforts. 

l Prepare QA reports to management. 
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3.0 SAMPLING PROCEDURES 

3.1 Introduction 

The following matrices may be collected for chemical analysis during these field 
investigations: soil, sediment, ground water, surface water, air, and biota. All sample 
collection and monitoring procedures are discussed in the FSP, including Atlantic’s Standard 
Operation Procedures (SOPS) which are provided as Appendix A in the FSP. All samples 
collected will be handled in accordance with this QNQC and Data Management Plan; and 
procedures identified in the FSP. 

3.2 Selection of Samulinz Locations 

Samples to be collected and associated sampling locations are identified in the FSP. A 
summary table of the sample types, quantity and associated QNQC requirements and samples 
are provided in Appendix B of this document. 

3.3 Samule Collection. Handline and Shipping 

Sample bottles will be prepared and shipped to the field by NET’s Sample Coordinator. 
Where possible, preservatives will be placed in the appropriate containers by the laboratory to ..._..__.__.i,.. :::::‘-~‘......~.“.:.:...~...:..~...~.....,... _.... _.... _.......n.... . . . . . . minimize chemid hdling in *e field. ~~~~~~~~~~~~ 
~~;:~s~~~~~~~~~~:~~~ i/.‘...‘.‘.‘.‘.‘.Yi..i.....‘.‘...’.......’...’.‘.....‘.‘...’.’.’.‘.‘,‘.‘.‘,‘...‘... ““‘.“.“-“.‘..“‘.‘-‘.‘.‘..“-‘.“.“.-’..”’ “’ .‘.” ii_ 

..:.. . . ../ . . . : : . . . . ::. . . . . :: ..: :. : . . . . . . . . . . . . . . . . . . . 1..:..:.;-~.:.:.: _..: :.: . ...: . ...:. :::..::. ::. .::.: ::.,:.:::;:::::.::::~::::::::,~:::~,~,~~:.:,:.:.~~~:.~~:.:.~~:.~~:;:.~~.~:.~~.:,~.~~.~:.:.~~.~ 

Sample containers, preservatives and holding times are listed in Addendum 4 of the 
Laboratory Quality Assurance Project Plan (Appendix A). The only modifications to Addendum 4 are that aquwus voc samples wti k prese*d wi* HCL, 6o d 

:.:.:.:.i:.:.:.:.:.:.:.:.~.:.;.~,.:.;.~~.:.:.:.~:.: 
Teflon*-lined septums will be used to hold soil samples for VOC analyses, and 2-liter, or two 
l-liter plastic containers (i.e., 2-liter volume is required per sample) will be used for ground 
water samples for radiological analyses. 

The general listing of field QC samples to be included for this project is provided in 
Table 3- 1. 

A sequentially numbered sample label will be filled out at the time of sampling by 
Atlantic’s field personnel according to the proper procedures. It will be attached to each 
container with the following information: 

l Site number/project number 
l Field identification or sample station number 
l Date and time of collection 
l Designation as grab or composite 
l Matlix 

l Signature of samples 
l Preservation used 
l General type of analysis to be conducted 
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TABLE 3-1 
FREQUENCY OF FIELD QC SAMPLE!3 

TYPE OF SAMPLE 

Trip Blank (for volatile organics only) 

Equipment Rim&e3 

Field Blank 

Field Duplicate-’ 

Referee Duplicates 

1. Includes dioxin analysis where specified. 
2. NA - Not Applicable 

INORGANICS‘ ORGANICS’ 

NA2 1 /cooler 

l/day* 1 /day’ 

l/source/event for all analytes 

lOWmedia lOWmedia 

Collect at direction of U.S. EPA Project Manager 

3. Samples are collected daily; however, only samples from every other day are analyzed. other samples 
are held and analyzed only if evidence of contamination exists. 

4. This means one per day per matrix per piece of equipment for non-dedicated equipment, 
5. The duplicate must be taken from the same sample which will become the laboratory matrix/spike 

duplicate for organics or for the sample used as a duplicate in inorganic analysis. ~~~~~~~~~~~~~~~~~ 

After samples have been collected, they will be placed in a shipping cooler and kept cool 
with frozen blue ice packs. Each sample container will be wrapped in bubble packing for 
shipment to the laboratory by an overnight carrier service or courier. Sample containers will 
be secured using nylon strapping tape and custody seals. 

The chain-of-custody (COC) record will accompany all samples to provide documentation 
of all samples collected and to trace sample possession. Chain-of-custody procedures are 
discussed in detail in Section 4.0 of this document. 

After all the sample containers have been filled and properly stored, field testing will be 
performed. Five parameters will be measured in the field for all ground water samples: pH, 
temperature, conductivity, Hh and turbidity; and four parameters will be measured for s&ace 
water samples: pH, Eh, temperature and salinity. These measurements will be taken from a 
separate container which will not be submitted to the laboratory for analysis. Temperature will 
be measured immediately upon collection of all ground water and surface water samples, as it 
is subject to the most rapid change. Conductivity, salinity, Hh and pH will be measured with 
electronic probes, which will be cleaned with organic-free distilled water in between each usage. 
Atlantic will use a YSl Model 33 SCT Meter for temperature and conductivity measurements 
and an ORION 407A meter for pH measurements or equivalent instruments. 

The temperature of the cooler shall be measured and documented by the laboratory when 
received. The condition of the samples shall be documented. If any breakage or discrepancy 
arises between COC, sample labels, and requested analysis, the sample custodian will notify the 
Atlantic Project Manager. The pH of incoming samples shall be checked and documented upon 
receipt. Any discrepancy or improper preservation shall be noted by the laboratory as an 
out-of-control event and shall be documented on a corrective action request form with the 
corrective action taken. 
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3.4 Field Oualitv Control (00 SamDles 

Trip blanks, equipment rinsates, field blanks, field duplicates, blind spikes and potential 
referee duplicates will be collected as part of each sampling event, in order to ascertain a 
measure of quality control during each sampling round. The following sections describe the 
purpose behind each of these types of samples, and Table 3-l specifies the frequency of each 
type of QC sample. 

3.4.1 Trip Bla& 

Trip blanks are defined as samples which originate from analyte-free water taken from 
the laboratory to the sampling site and returned to the laboratory with the volatile organic analyte 
(VOA) samples. One trip blank will accompany each cooler containing VOAs, will be stored 
at the laboratory with the samples, and will be analyzed by the laboratory. Trip blanks are only 
analyzed for VOAs. Trip blank analytical results are used to determine the level of 
contamination associated with the transportation of samples. 

3.4.2 Eaubment Rinsates 

Equipment rinsates are the final analyte-free water rinse from equipment cleaning 
collected daily during a sampling event (e.g., split-spoons, bailers). Initially, samples from 
every other day will be analyzed. If analytes pertinent to the project are found in the rinsate at 
such levels to cause estimation or rejection during data validation, daily samples will be analyzed 
until the problem is corrected. The results from the blanks will be used to flag or assess the 
levels of analytes in the samples. This comparison is made during data validation. The rinsates 
axe analyzed for the same parameters as the related samples. Equipment rinsate blank analytical . 
results are used to determine the level of contamination associated with the decontamination 
process. 

3.4.3 Field Blank 

Field blanks consist of the source water used in decontamination and steam cleaning. At 
a minimum, one field blank from each source of water.will be collected and analyzed for the 
same parameters as the related samples. Field blank analytical results are used to determine the 
level of contamination associated with source water used in decontamination processes. 

3.4.4 Field Ihmlicates 

: :. .:. . . . . . . . . . . ...*>>. . . .:-F:+... ‘>:.. ;.:... . . . . . . . . . . . . . . . . . :,:, 
So2 sample duplicates an=irii~~ii~~,:i~~~~~~~~~~~~~~~~~~~~e . . :.:..::. . . . . 

duplicates for water samples w~~b&&$$xi simultaneously. Field duplicates will be dlected 
at a frequency of 10 % per sample matrix for Level D QC. All the duplicates will be sent to the 
laboratory. Field duplicates are used to determine reproducibility of laboratory results. 
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3.4.5 Referee DuDhates 

.- 

Duplicates/splits will be provided to a designated referee QA laboratory as dire&d by 
the U.S. EPA or CTDEP. These duplicates/splits are collected and analyzed in addition to the 
field duplicates mentioned in the previous paragraph. The results are used as an independent 
check of the contractor laboratory results. 

- 
3.5 Field Decontamination Procedures 

- 

Drill rigs will be steam cleaned prior to entering the Subase and drilling equipment will 
be decontaminated prior to moving to individual sites. Drilling equipment (e.g., augers, casings) 
used for multiple boreholes will be decontaminated between borings/monitor wells. All major 
decontamination will be conducted at the central decontamination area located in Area A. Minor 
decontamination such as cleaning of split-spoons and other sampling equipment will be 
performed at each site. All drilling will be done over tarp and, once the test borings or wells 
are complete, the tarp, cuttings and development water may be drummed onsite for possible 
offsite disposal as specified in the FSP. All contaminated drilling tools will be wrapped in 
plastic and .moved to the central decontamination area for cleaning prior to moving to the next 
location. Split-spoons, along with stainless steel or Teflon@ spatulas, and stainless steel mixing 
pans will be decontaminated using the following procedures: 

l wash and scrub with Alconox detergent in tap water 

l rinse with tap water 

_ l rinse with 10 percent nitric acid or 1 percent nitric acid if carbon steel is being 
decontaminated (only if metals are being analyzed) 

l rinse with distillecUdeionized water 

- 
l rinse with methanol 

l rinse with hexane 

-- l rinse with distilled/deionized water (demonstrated to be analyte-free) 

l air dry - on clean polyethylene sheeting 

NOTE: The steps relating to nitric acid rinse may be omitted if 
sampling devices are not used for inorganic sample collection. 
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4.0 CHAIN-OF-CUSTODY 

Along with the sample labelling requirements presented in Section 3.3, a chain-of-custody 
record will be completed at the time of sampling and accompany samples between the field and 
the laboratory. The following information will be provided on the chain-of-custody form: 

l Project name/number 
l Signature of sampling personnel 
l Sample site number/sample number 
l Date and time of collection 
l Grab or composite 
l Signatures and dates and times of individuals involved in transferring samples 
l Sample matrix (included in the sample number) 

The field chain-of-custody is complete when samples are transferred to overnight carriers 
or a courier. U.S. EPA does not require overnight carriers within their organization to complete 
the COC. When samples are received at the laboratory, the receiver will sign the 
chain-of-custody form. 

The sample analysis request section of the COC serves as offMal communication to the 
laboratory of the particular analysis required for each sample and provides further evidence that 
the COC is complete. 

COC records initiated in the field shall be placed in a plastic cover and taped to the inside 
of the shipping container used for transport. 

I 

b 

I 
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5.0 ANALYTICAL PROCEDURES 

-- 5.1 Laboratorv Procedures 

- 
5.1.1 Oreanic and Inoreanic Analvses 

- 

U.S. EPA-approved methods will be used for all laboratory analyses of organic and 
inorganic analytes performed for this investigation. Target Compound List (TCL; Tables 5-1, 
5-2 and 5-3) and Target Analyte List (TAL; Table 5-4) parameters will be analyzed wherever 
possible using Contract Laboratory Program (CLP) protocols for both organic and inorganic 
analyses as specified in: 

l Contract L&oratory Program Statement of Workfor Inorganic Analysis, Multi- 
Media, Multi-Concentration, Revision No. 7188 

l Contract Laboratory Program Statement of Work for Organic Analysis, Multi- 
Media, Multi-Concentration, Revision No. 2188 

. . . . . . . . . . ..(. 

- 

l 40 CFR 261.20 Subpart C, CharactetiStiCS of Hazardous Waste (for TCLP analyses) 

l Compendium of Methoa3 for the Determination of Toxic Organic Compounds in 
Ambient Air, Second Supplement, Method TOl, EPA/600/4-89/018, June 1988 

l A4ethoak for chemical Analysis of Water and Wastes 

l Methods for Organic Analysis of Municipal and Ind~m’al Wastewaser 

- l Test Methods for Evaluating Solid Wastes (SW-846) 

l APHA - Standard Metho& for the Examination of Water and Whstewater 

l ASTM - The Annual Book of ASTM Stand&h 

- l Determination of Organic Compounds in Drhking Water, Supplement II, Method 
524.2 Rev. 4.0, EPAHKYR-92/129, August 1992 (for analysis of low level VOCs in 
ground water) 

- 

In addition to the methods specified in the above list, special analytical procedures will 
be used for total petroleum hydrocarbons @Pm and dioxins/dibenzofurans. ~:;ggg’:& .........-i~~i..:;-: 
@@ :b~:-ltl’.-~~~I,:~:~~S..fl.i”~l g.$&g ~~~~~~~~~~~~~~~~~~:~~~ 

.,. ,:, ., .., . . . . . . . . . . . . . . . . . . . . . . .._.... . . . . . . . . . . . . . . . . . . ..: .._/ ‘. ‘. .:. .‘.’ ,_, __, ,, cr_*p .sow~~~~o~~&~ ~~se....~~~~~~~,~~~~~~~ are inc~~~~~~~~~~..~~. 
,..,, ,. ,. .., ..: . . . . ::.: ‘-:.:x:.:x’.: c . . ...‘- .~. :,. .,.....*...*............... . . . .,. ~~~~u~:~i~.~I~~~~~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Icp 
. . 

?.&x.& ~~~~~~~~~:~~~~~~~~~~~~~~~~~~~‘:. 
. . .: ., . ,.,. .: ,. ., : . . . . ..:: . . . . . . :..... >..:i_ ,...: .., :, . . . . . . . . . . . . . . . . . . . . . . . . . . :... . . . ./ ..,................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . t . . . . . . ..\....................._.... . .. ... .._.. ... ‘. .........:...: :...... ..r 
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TABLE 5-l 
TARGET COMPOUND LIST (TCL) 

VOLATILE ORGANIC COMPOUNDS (VOCs) 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
Carbon Disufide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1,l -Dichloroethane 
1,l -Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloroethene (cis and tmns) 
1,2-Dichloropropane 

NSB-NLON QA/QC PLAN 

1,3-Dichloropropene (cis and trans) 
Bthylbenzene 
2-Hexanone 
4-Methyl-2-pentanone 
Methylene Chloride 
Styrene 
1,1,2,2-Tetxachloroethane 
Tetxachloroethene 
Toluene 
1 , 1,l -Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Vinyl Acetate 
Vinyl Chloride 
Xylenes (total) 
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TABLE 5-2 
TARGET COMKWND LIST (TCL) 

SEMI-VOLATILE ORGANIC COMI’OUNTH (SVOCs) 

Acenaphthene 2,CDinitrophenol 
Acenaphth ylene 4,6-Dinitro-2-methylphenol 
Anthracene 2,4-Dinittotoluene 
Benzo(a)anthmcene 2,6-Dinitrotoluene 
Benzo(b)fluoranthene Di-n-butylphthalate 
Benzo(k)fluoianthene Di-n-octylphthahue 
Benzo(g,h,i)perylene Pluoranthene 
Benzo(a)pyrene Pluorene 
Benzoic Acid Hexachlorobenzene 
Benzyl Alcohol Hexachlorobutadiene 
Bis(2-Chloroethoxy) methane Hexachlorocyclopentadiene 
Bis(2-Chloroethyl) ether Hexachloroethane 
Bis(2-Chloroisopropyl)ether Indeno(l,2,3cd)pyrene 
Bis(2-Ethylhexyl)phthalate Isophorone 
4-Bromophenyl phenyl ether 2-Methyhqhthalene 
Butyl Benzyl Phthalate 2-Methylphenol 
4-Chloroaniline 4-Methylphenol 
4-Chloro-3-methylphenol Naphthalene 

(para-chloro-meta-cresol) 2-NitroanGne 
2Chloronaphthalene 3-NitroanSne 
2-Chlorophenol 4-Nitroanike 
4-Chlorophenyl phenyl ether Nitrobenzene 
Chrysene 2-Nitrophenol 
Dibenzo(a, h)anthracene 4-Nitrophenol 
Dibenzofuran N-nitrosodiphenylamine 
1,2-Dichlorobenzene N-Nitrosodi-n-propylamine 
1,3-Dichlorobenzene Pentachlorophenol 
1,4-Dichlorobenzene Phenanthrene 
3,3 ‘-Dichlorobenzidine Phenol 
2,4-Dichlorophenol Py rene 
Diethylphthalate 1,2,4-Trichlorobenzene 
2,4-Dimethylphenol 2,4,5-Trichlorophenol 
Dimethyl Phthalate 2,4,6-Trichlorophenol 
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TABLE 5-3 
TARGET COMPOUND LIST (TCL) 

PESTIcIDEs, PCBS 

delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Heptachlor Epoxide 
Akllin 
Die&in 
Endrin 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
Endosulfan Sulfate 
Enchin Ketone 
Endosulfan I 
Endosulfan II 
Chlordane (alpha and gamma isomers) 

TABLE 5-4 
TARGET ANALYTE LXST (TAL) 

INORGANICS 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron’ 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron 

Lead 
Magnesium 
Mangauese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
zinc 

1. Boron is not a TAL, but will be analyzed as part of this project. 
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T@@ methods and the associated reporting limits ate summarized in Tables 8.1, 8.2, and 

may be modified if requested by the U.S. EPA. The latest version of these procedures will be used 
at the time of analysis. 

5.1.2 Radiological Anahses 

Radiological analyses to be performed on ground water samples include: 

l Gross alpha analysis 

l Gross beta analysis 

l Complete gamma spectrum analysis 

The laboratory chosen to perform these analyses will be a participant of an independent QA 
program such as the National Voluntary Laboratory Accreditation Program (NVLAP). 

Methods to be used in radiological analyses include: 

l Method 302 (analysis of gross alpha and beta in ground water), in 
API?A-Se Methods for the Exam&don of Warer artd Wastewzter 

l Gamma Spectrum Analysis using a High Purity Germanium (HPGe) or 
Germanium-Lithium (Ge-Li) detector. 

5.2 F’ield Procedures 

- 

- 

Atlantic will follow U.S. EPA developed field pmcedums when using portable gas 
chromatogmphs in field screening for polychlorinated biphenyls (Pubs) and pesticides. Atlantic 
intends to use field GC analyses as a tool for the delineation of contaminated areas and to facilitate 
the selection of samples for laboratory analysis. The sites and associated chemicals to be included 
in the field analytical screening program are specified in the FSP. 

jgg$.+ p-um to be used in GC field screening were ~~~~~~~~~~ 

. . . . . . . . . ..A. :i..i . . . . . .:... :... . . . . . . . . . . . . . . . . . . . . . . . . 
Field Screening Methot& Catalogue: A User’s Guide (U.S. EPA F&port No.: EPAl$W2-88/005), 
and include: 
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CHEMICAL ANALYSIS METHOD!3 AND REK3RTING LIMITS 
Anetysis psethodRef-1 MethodDes&ption ptepoagm 

ogMicondZnoganfeZ3arrrrdourSUb~S 
Volatile organic3 (low-level 1 82&Y 1 GC!/MS 11 tos*llg/l 
atlalyses for liquids) 

DiOXillS U.S. EPA CLP SOW High resolution Gc/MS 
DFLMOl .@ 

ztiz&doH 

I I 

SO&EIlgk&gP- 
AmMD4P Sieve and hydromter for 

QuaIltitative detamination of 

1.0 ugkg soil 
0.01 ugn water 

2 pic4xurics per liter 

2 piazaries per liter 

10 picuxks per liter 
fin cobalt, isotope 
SpCCifiC 

NA 

deterrmnatioa 
Total &spa&d Solids 160.26 Gr&vimetric, post wahing of 

* Please see Appendix C for a complete list of de&&on limits. 
1. Tesr Met&j&r Ewduating solid Waae Physiml/chnnicxll methods, SW-846, U.S. EPA Office of Solid Waste 

and Emergency Rcsponac, 3rd edition, 1986 and updates 
2. U.S. EPA Gmtma L&omto?y Program Statement of Work for Dioxin Analysis, DFLMOl .O as modified by u- 

Dioxins-002, August 1992. 
3. Amdam Sodcry of T&g Materiak 
4. Stondord Methods for the Ewmindon of Water and Wane, APHA 
5. Soil and Pkmt Anatysis, Piper, C.S. 1942. 
6. Metti&r the chmriaal Anaiyti of Wafer and Wcates, EpA-60@79420, nvkd 1983. 

r 

I 

‘1. 

I 

5 
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,:,:,:::,:,.;,:, ,:,,_.., :,,,~~~~~:“:I- ‘:; ‘... ““‘;;‘..~:,liz:~~~~~~~~M~~ m-18, f,c2) 

., .,.:. :, ,., .,._ ,.,., . ..., ..,... :i).; _...: ..,. j.:.:.:.:: ..t:; uJJl&$&g, .::: :--::.:i:.::.::;::~.i:i:~: . . . . . . ,...: ;:.:.:::.:.;:::... 

Analysis Using a Gus Chromatograph in an Onsite Luboratory - 
Htxane/Methanol/Water &traction (Note: Method FM-18 will also be used for 
pesticide analysis). 

- Selected samples will also be screened in the field for lead contamination using X-ray :. :.... fl”orescence o(RF). ‘.:.:.:.:.:.‘J . . . . me &p&& pm &) h follow& for XRly dy& k ~~~~ 
. ., ;:‘-> ..,.........(,.,..... 

- . ~~~~~:~~~~M~~ mm3: x-Rcry Fruorescencefor 

..,...._. . . . ..,.... ,..............._..... * _. 

Heavy Metah (Onsite). 

I The procedure will be modified for use with a Scitec Portable XRF Analyzer, which is a lead 
specific analyzer. 
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6.0 DATA VALIDATION 

Data validation will be done under NEESA reqkments as pnzsented in Sampling und 
Ckmical Arm&is Qudly Assumnce Requirements for the Navy Inrtallarion Restoration Progrwn, 
(NEESA 20.2-047B). Corresponding U.S. EPA data validation pxxedunx it~le contained in the 
Region I bborato~ Dam VMon Fmctionul Chiddim for E-g Orgonc Andyse.~, 
Febmay 1, 1988, ~~~~ and the Region I L,ubomto~~ Dara Validan’on Functional Guidelines 
for E&,&kg Imr@$;~sa, June 13, 1988, ~~~~. 

. . . . . . . . . . . 

All CLP laboratory analyses performed for TCL and TAL parametexs will be subject to 
NEESA Level D rquiremw (EPA Level IV). Level D nquinx full UP data validation. 

Non-CLP laboratory analyses (non-TCIJTAL, and TCLP pammeters) will be validated by 
NEESA Level C criteria as have been approved for the NSB-NLON program. 

. . . . . . . ../...... ~~ :.~.........-.................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ../........ 

~‘i~~~~~~~~~~~~~~~~~~~~~~~ 

. ~~~~ :,............:.:.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :,: .\.,............: . . . . . . . . . . . ::.y$:.:.: . . . . . :.:.:.: :.. o:.:.“.:.: 
~~~~~~““““““““““” ~~~~~~ 

. . . i. .;x.: ._.,.i_,,.i_,.i....,.... . . . . . . . .,.,.,...,. ...,..............._.,.i ,.,.. ,(., _., __, _, _,, ,. __, __, _, _,.,.,. :.:.:‘.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.~:.:.~.:.~.:.:.:.:.:.:.~:.:.~~.~.:.:.:.:.;.~~~~~:.:.:.:.~~..:.:... . . . . . . . . . ../. ..,.....,.. _.,.. ..,... . . . . . . . . . . . . . . ,.....,...... 7.1 ..i_.. . . . . . . . . . . . ..n .i.... ii..,............ _...... /i... .i.. ..ii./._. 

data generated from quantitative field instrumentation (i.e., field GC and XRF analyzer) will be . ..- .__.____....... . . . . . . . . . . . . . ..,.....,. .A . . . . . ..i ,.,.. xv&& u&g -A hvel C c&e+ a applicable m ~~~~~~~e &a &m :.~~:.:.:.:.:.:.:.:.~:.:.:.:.:.:., ..,.,................ ,.,.,..............Y,.................,....., . . . 
should permit establishment of the data’s range of accuracy and allow inteqxetation of the data 
within those bounds. 

Use of field analytical instrumentation for development of qualitative data (i.e., FJD or PID 
total organic vapor analyzers and Photovac GC) will involve strict calibration procedures. Photovac 
QAQC will involve frequent use of calibration standards of compounds of interest, background and 
blank samples. Air standards representing a wide range of compounds of interest will be used in 
Photovac calibrations for soil gas analysis. Aqueous headspace stand&~ will be used for sample 
headspace analysis. Background and calibxation blank samples will be considered acceptable if no 
significant peaks are generated. Duplicate samples will be judged subjectively due to the 
impossibility of collecting a soil gas duplicate with a great degnze of precision. Results will be 
considered acceptable if, in comparison of duplicate analyses, there is a general match of identified 
compounds (presence of or absence of the same compound) and if theze is no significant difference 
in concentration, generally around an order of magnitude. Acceptance criteria for standa& do not 
exist because retention times and response factofi are E& dependent. These are variable with a 
system that opexaks in different weather conditions and must be set-up and shutdown on a daily 
basis. Photovac standards will be run at a minimum average of one per ten samples analyzed. 
Accuacy of analytical results from these field instruments may be evaluated by sending duplicate 
samples to the laboratory and by comparing field and laboratory analytical results. 
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TABLE 61 
SOIL GAS RESULT REPORTING 

ND < 1.0 vs 
TraCe 1.0 to 4.0 vs 
LOW 4.1 to 50.0 vs 

Moderate 50.1 to 3oovs 
High >300 vs 
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7.0 DATA OUALITY OBJECTIVES 
m 

The data quality objectives for all measuxem ents (field and labomtory) include considerations 
of precision, accuracy, and completeness as described below in general terms. De@.iled quality 
control objectives can be found in Table 7.1 in the Iaboratory Quality Assuanm Project Manual (Appendix A)* ~~~~:::::::::::::::::::::::::::: 

l 

7.1 PIV&iOIl 

The precision of a m easumnent is an expression of mutual agreement of multiple 
measuement values of the same property conducted under prescribed similar conditions. Precision 
reflects the rqeatability of the measunzment. F%cision is evaluated most directly by recording and 
comparing multiple m- ents of the same pammeter on the same sample under the same 
uxxiitions. Precision is usually expresed in terms of standard deviation. The precision objectives 
for TCL parameters are specified in the CLP ~IU&IC&. Except as otherwke specified by the 
method, the QC objective for pnecision under this project will be f30 (aqueous sample) percent 
(dative percent difTenznce) or f50 percent (soil samples) as de$ermined by duplicate analyses. ‘IEe 
relative percent difTexence (RPD) is calculated as: 

I 

RPD = Lx 
2 

v1 - v2 x 100 
Vl + v2 

Where: Vl, V2 = two values obtained by analyzing duplicates 
. 

7.2 ACCUM!I! 

The degree of accuracy of a measurement is based on a comparison of the measuxd value 
with an accepted reference or txue value, or is a measure of system bias. Accuracy of an analytical 
procedure is best determined based on analysis of a known or “spiked” sample quantity. The degxee 
of accuracy and the recovery of analyte to be expected for the analysis of QA samples and spiked 
samples is dependent upon the matxix, method of analysis, and compound or element being 
determined in the analysis. The concentration of the analyte relative to the detection limit is also 
a major factor in determining the accuracy of the measunzment. Except as otherwise specified by 
a method, the QC objective for accuracy under this project will be 75 to 125 percent (percent 
recovery), as determined by sample spike recoveries. Alternatively, accuracy may be assessed 
through the analysis of apprupriate standaxd reference materials, cetied standaxds, or other 
samples, as available. The percent recovery is calculated as: 

% recovery = ss i So x 100 
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Where: Ss = 
so = 

S = 

Value obtained by analyzing the sample with the spike added. 
Fhckgmund value (i.e., the value obtained by analyzing the sample 
without a spike). 
Concentration of the spike added to Ss. 

73 ComDldenezzj 

Completeness is a measuxe of the amount of valid data obtained from the measurement 
system relative to the amount anticipated under ideal conditions. This project’s QC objective for 
completeness, as determined by the percentage of valid data gene&, will be > 90 percent. The 
formula to be used to esthate completeness is: 

c= 100 $ 

Where: C = Penxnt Compl~ess 
v= Number of judgemats determined valid 
T = Total number of measurements 
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8.0 CORRECTIW ACTION 

Atlantic and NET recognize and have established methods to control the use of 
nonconforming field and analytical pmcedmes. The NEI’ QA/QC Plan documents its corrective 
action plan. Cormctive actions can be of three forms: immediate, long-term and those applied to 
out-ofcontrol events. Each is discussed in light of the activities planned in the IR Study at the 
subase. 

8.1 Immediate Corrective Action 

Immediate action applies to field and analytical procedures thatcanbeinstitutedasnormal 

operatmgp=ed=s that would prevent the generation of poor quality data. These types of actions 
axe considered informal and only require noting problems and corrections in the field notebooks or 
laboratory notebooks. The use of trained field and laboratory personnel will increase the awareness 
of problems mquiring immediate comxtive action. 

Examples of situations which would require immediate corrective action in the field include: 

l drill rig thtrow-out bearing breaks 
l HNu meter will not zero 
l sampling pumps do not operate 
l grout enters a well screen possibly contammatm~obstructmg a well 

If immediate wdve actions are not performed, then Atlantic will apply formal long-term 
corrective actions. 

8.2 Lam-Term Corrective Action 

A long-term corrective action may be identifki by problems with standard operating 
procedures, the use of control charts, or the result of performance or system audits. Any quality 
problem which cannot be solved by immediate corrective action falls into the long-term category. 
The Atlantic QA system ensures that the quality problem is reported to a person responsible for 
wmcting it, and who is part of a closed-loop action and follow-up plan. 

The essential steps in the closed-loop corrective action system am listed below: 

l identify and define the problem 
l assign responsibility for investigating the problem 
l investigate and determine the cause of the problem 
l determine a corrective action to ehminate the problem 
l assign and accept responsibility for implementing the corrective action 
l establish effectiveness of the corrective action and implement it 
l verify that the corrective action has eliminated the problem 

Documentation of the problem is important to the system. A Corrective Action Request and 
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Reporting Form (Figure 8-l) is provided. This form identifies the problem, possible causes, and 
the person xzsponsibie for action on the problem. 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 and Reporting Form also includes a description of the 
tzmective action planned and the date it was taken, and space for follow-up. The QA OfTicer 
checkstobe~thatinitialactionhasbeentakenandappearseffectiveand,atanappropriatelater 
date, checks again to see if the problem has been fully solved. The QA Of&x receives a copy of 
all Conective Action Forms and enters them in the Conective Action Log. This log is maintained 
as part of the QA rectxds for the project. 

- 
8.3 Out-of-Control Events and Corrective Action 

- Out-of-Control events m mom likely associated with the laboratory analysis. NET provides 
a statement for the resolution of Out-Of-Con& events in their QA/QC Plan. 

- 

- 

c 
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ATLANTIC 
ENVIRONMENTAL SERVICES, INC. 

I FIG-81 
CORRECTIVE ACTION REQUEST AND REIQRTING FORM 

INSTALLATION RESIQRATION STUDY 
NAVAL SUBMARINE BASE - NEW LONDON GROTON, CONNECTICUT 

CORRECITW AiDTON REQUEST FORM 

CORRECTM!l ACTION REQUEST NO. 

Originator: 

Person Responsible for Replying: 

lhaiption of problem and when identified: 

state cause of problem, if known or suspected: 

Sequence of Corrective Action: (If no responsible person is identified, notify QA Ofkcr immediately. 
Submit all CA forms to QA Officer for initial approval of CA.) 

State Date, Person, and Action Planned: 

CA Initially Approved by: 

Follow-up Jhtcs: 

Final CA Approval by: 

Information copies to: 

RESPONSIBLE PERSONIQC COORDINATOR: 

QA OFFICER: 

PROJECT MANAGER: 
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9.0 DATA MANAGEMENT PUN 

The purpose of the Data Management Plan is to document and track investigation data and 
l7zsllla. 

9.1 Labomtorv Data Mawzement 

All laboratory data will be managed by the Field QC Coordinator, who will be responsible 
for all chainof-custody records and the master sample log notebook. All samples will be recorded 
in the master sample log notebook for future reference. This will include sample site, sample 
number, data, time, sampling personnel, sample media, containers, parameters for analysis, 
date/method of shipment, and sample prexrvation. The notebook will also be used to document the 
receipt of laboratory analysis data from the laboratory. 

The chainofcustody and master sample log notebook will be kept in the files for the IR 
Study under the custody of the Project Manager. The removal of the documents from the file will 
require a signatum. 

IAmatory data used for the generation of figures, maps, etc. must be reviewed by another 
Atlantic employee. All labomtory data tables will be initialed by both the preparer and the reviewer, 
and kept in the files. 

9.2 Field Data Manamnent 

The data collected during the field investigations and sampling will be documented in field 
notebooks or on Atlantic data collection forms specific to the invest@tion/sampling activity. Field 
notebook entries will include the following information: 

- 

- 

l name and title of author, date and time of entry, and weather conditions 
l site name and location 
l field investigation obsemations 
l description of sample location 
l sample collection method 
l sample media, sample I.D. number 
l sample preservation 
l field measurements (pH, temperature, conductivity, salinity, turbidity) 
l location (distance measurem ent from known field locations) 
l sample description (e.g., color) 
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All field entries will be made in waterproof ink. The field team leader will conduct periodic 
checks of field entries to ensure their accuracy and completeness. 

Atlantic’s Project Manager will control all field notebooks. Each field notebook will receive 
a serial&d number and be issued to the field team leader. Field notebooks when complete will be 
returned to the project Nes. 

Field data used for the generation of subsequent information (e.g., boring logs, reports, 
ground water elevation, monitoring well logs, etc.) must be reviewed by another Atlantic technical 
employee and both initials are to be provided on the information. 

93 ProiectFlles 

A summary of the project files being used for this project is pruvided as Appendix E. 

All file information will be placed chronologically in each file. Files removed from the file 
cabinets must be recorded on a sign-out card. Allfilesmustbereturnedtothecabinetatthe 
conclusion of each day. 

9.4 Technical Calculation Review 

Technical c&ulations will be performed on Atlantic calculation paper with the project 
number, date, and person recorded. All technical assumptiolls and references will be fully 
documented. All calculations will be reviewed and initialed by a technical person with requimd 
expedise in the subject matter. 
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QUALITY ASBURANCE PLAN 
NET INC., CAXBRIDGI 
ReVi6iOn: 2 
ReViSiOn Date: 10/01/92 

IHTRODUCTIOIY 

This Laboratory Quality Assurance Plan describes the quality 
assurance and quality control system6 in place at NET Cambridge. 
The Quality Assurance Program at Cambridge is based on thTnbalief 
that quality i6 the key t0 UKLintainlng leadership the 
analytical .industry. 

NANAGENENT POLICX STATZKENT 

m Subscribe6 to the highest standard of quality in its 
analytical and technical service6 program6. Specifically, the 
Company'6 policies are: 

m 

m 

m 

n 

m 

NET 

To conduct laboratory operation6 within the context of a well 
defined quality assurance program: 

To communicate the scope and content of the QA Program 
internally, and to train each employee in its application: 

To report data to customer6 only when it has met NET'6 full 
QA requirements: 

To remove from commercial availability any analysis offered 
by a NET laboratory if that laboratory fails to demonstrate 
that it can consistently perform that analysis to NET's high 
quality standard based on the Interlaboratory Testing 
Program: 

To resolve to the client's full satisfaction any questions 
concerning validity or accuracy of analytical data reported 
by NET to the customer: 

Cambridge is committed to providing quality services to our - 
clients while complying with state and federal 
agencies. Implementation of the policies, 

regulatiz 
principle6 

practices defined in the Laboratory Quality Assurance Plan is the 
responsibility of every NET Cambridge employee. This document 
provides guidance to employees for fulfilling their 
responsibilrties and serves as a statement of the laboratory’s - 
commitment to quality to external parties. 
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1.0 L&omtory orgaair8tioa 

National Environmental Testing Inc. is a nationwide network 
of environmental testing laboratories. 
formerly 

The Cambridge Division 
Cambridge Analytical Associates, was acgured by NET 

in September, 1989. 

1.1 Cambridge Orgaairatioaal Structure 

Figure 1.1 is the Organizational chart for the 
Division. 

Cambridge 
The responsibilities of key individuals within the 

Cambridge Division of NET are summarized in section 1.2. 
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1.2 Description of Rsspsnsibilitios 

The responsibilities of the individuals associated with this 
Quality Assurance/Quality Control (QA/QC) program and 
illustrated in Figure 4.1 are as follows: 

- 

- 

- 
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0 Qivision MgnaaeL: 

The Division Manager oversees technical operations and 
business development, including marketing, capital 
budgeting, contract negotiation, management review and 
quality assurance. 

. 0 Qualltv Asswce Coordinator 

0 

The Quality Assurance Coordinator is responsible for 
development, application, and evaluation of quality control 
and quality assurance procedures for environmental 
analytrcal programs. This responsibility involves: 

1. monitoring laboratory activities to determine conformance 
with authorized quality assurance policy, and 
implementing appropriate steps to ensure adherence to 
quality assurance programs: 

2. evaluating data quality and maintaining records on 
related QC charts and other pertinent information: 

3. administering intralaboratory and interlaboratory QA 
efforts; 

4. reviewing performance evaluation results: 

5. preparing quality assurance reports to management: and 

6. managing a corrective action system. 

pirector of Proiect Mwaemenf 

The Director of Project Management is responsible for client 
support and service functions, and internal technical sup- - 
port staff. These responsibilities include planning and 
managing the technical, business development, and human 
resource functions of the Project Management Department to 
meet company and program goals. 
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m 

m 
0 

Project Managers are responsible for communization of the 
vork plan and initiating work plan revisions xn accordance 
vith the client's directlons. This responsibility includes: 

1. communicating the analytical capabilities of the 
laboratory accurately: 

r 

m 

2. ensuring that the expectations and requests of the 
client are communicated to the laboratory managers: m 

3. revievinq logged in jobs for accuracy and complefeness, 
and sendLng the client an acknowledgement of recelptt 

m 
4. informing the client of project progress: 

. . o mector of Analvtical Services 

The Director 
operation 

of Analytical Services is responsible for 
and coordination of the organic% and inorganics 

laboratories. This responsibility includes: 

1. organizing the personnel, equipment, and materitlfs ' 
the manner required to meet the objectives 2: 
analytical tasks of the project: 

m 

m 

2. maintaining contact with the project manager in areas of m 
technical concern, and advismg on progress, needs, and 
potential problems of the various tasks. 

m 

0 Laboratorv 

Laboratory Managers for GCMS, Inorganics and Extraction 6,GC I 
are responsible for directing the activities and monltorlng 
the performance of supervisors and analysts to ensure that 
they are adhering to high technical standards and to the 
budget and task schedules. This includes: m 

- 1. providing technical directions in conduct of laboratory 
operations and resolving day to day operation's issues: 
and mi 

2. reviewing analytical data fdr validity, clarity, and 
compliance with project requirements. I 

m 

m 
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0 

Supervisors of each laboratory are responsible for ensuring 
that analysts are meeting 
objectives of the project. 

the production and quality 
This responsibility includes: 

1. training analysts in 
analytical procedures: 

specified laboratory QC and 

2. verifying that laboratory QC and analytical procedures 
are being followed as specified: and 

3. reviewing sample QC data at least daily. This will 
include examination of raw data such as chromatograms 
(and checking of calculationEefTra; minimum of lp2 for 
th;hc=;mples analyz?d) as an inspection of 

data, calibration ewes , and laboratory 
notebooks. 

0 moratorv Amvsts 

Analysts are responsible for each task identified in the 
scope of work. They are responsible for performing the 
laboratory technical activities within their tasks. In 
execution of their duties, the analysts are expected to: 

- 1. conduct analyses according to standard operating 
procedures: 

2. meet all quality control requirements of the procedure 
and inform supervisor when this is not achieved ; 

3. perform routine maintenance on analytical equipment; and 

4. document laboratory activities necessary for 
future review of the entire analysis. 

. 0 Samle Custodian 

Sample Custodians ensure that samples are distributed and 
returned in accordance with internal chain-of- custody 
procedures. This includes: - 

1. * * for the incoming field samples and verify the 
zi?i'%ered on the chain-of-custody forms: 

2. entering sample information into a computerized system 
for tracking and reporting: 

3. *documenting the transfer of samples within the facility. 
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2. Training 

2.1 Roguirement8 

All analysts are required to demonstrate proficiency in the analyses 
they will be performing prior to working on actual samples. The 
training encompasses the analytical procedures to be utilized, the 
elements of quality control to be associated with the procedure, and 
the necessary safety information. All of these elements are 
included 
conducted $ 

each Standard Operating Procedure. Training is 
senior laboratory personnel, and requires that each 

analyst be familiar with the SOP associated with the task, observe 
an experienced analyst perform the analysis, work under direct 
supervision, and finally demonstrate proficiency at the analysis. 
In addition to this internal training, employees are encouraged to 
participate in short courses available from instrument manufacturers 
and professional development seminars. 

2.2 Docummtation 

Each analyst has a personal file that includes a job description, a 
resume and a training record. All of these are reviewed and updated 
every six months concurrent with the employees performance planning 
and review schedule. 

- 
. 
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3.0 SANPLI CUBTODY 

3.1 Chain-of-Custody Procoduro8 

The purpose of chain-of-custody procedures is to document in a 
legally defensible manner, the transfer of custody for saci 
sample from collection through analysis to disposal. 
sample custody procedures to be used conform to the gurdelines 
of the U.S. EPA Contract Laboratory Program, and are performed 
under the supervision of the Sample Custodian. The Sample 
Custodian will have primary responsibility for ensuring 
chain-of-custody procedures are followed and all documentation 
is properly executed. 

3.2 8amplo Receipt 

When samples arrive at NET-Cambridge, the Sample Custo$ian is 
responsible for signing the air bills, and documenting the 
condition of the locked or sealed shipping box on the 
form. cust:2i He/She then checks the temperature of the cooler, 
records this temperature in a logbook. Information on the 
condition of the samples is recorded on the chain of custody 
form and may also be recorded in a logbook if requested fo: a 
project of client. Sample label information is checked against 
the custody record, (Figure 3.1). For HAZWRAP and NEE+A 
samples the pH of all preserved samples, except volatile6 1% 
checked and recorded. Samples are then logged into the 
Laboratory Information Management System (LIMS), and are 
assigned laboratory identification numbers in serialized 
ascending The sample log-in record will include the 
sample n~~~e~%s of collection and receipt, the condition 
of the samples at receipt, the assigned laboratory number, 
sample preparation, sample distribution and other pertinent 
information. Sample labels that include the laboratory's 
internal sample number, the job number which allows samples t0 
be grouped appropriately, the clients name and sample 
identification, the date of receipt and the disposal date are 
generated. The sample custodian is responsible for affixing 
internal sample labels to each sample. The laboratories are _ 
informed that samples have been received through scheduled 
generation of scheduling lists. 

- 
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3.3 ample Storage md 8eourity 

The samples 
maintained at 

are secured in the Sample Bank refri erator 
approximately 4OC until they are wthdravn by Is 

and 

laboratory analysts. 
Bank must 

All samples witheaT from the Sqrrnple 
be signed for by both the and receiving 

parties. Figure 3.2 is a copy of the intt%gChain-of Custody 
used for this purpose. 
responsible 

Upon withdrawal, the receiving party-is 
for maintainzng the samples in his/her pos~;s8~~ 

or in viev at all timer when the s~ples are outside 
storage area. Once the analyst has finished using the samples, 
may must be returned to the Sample Bank, and the internal 
Chain-of-Custody is again used to document the transfer. 

The NET Cambridge facility has restricted access at all times. 
All doors are kept locked and guests must be signed in and 
escorted while in the facility. 

3.4 Sample and Extract Disposal m 

All samples are routinely held for a minimum of 60 days after 
submission of the final report to the client. NET has 
sufficient refrigerated space to accomodate this or, if 
necessary, longer holding periods. NET will also provide for 
the return of samples to clients is this is requested. All 

. sample waste is disposed of as hazardous material. by 
independent contractors. 

m 

m 

m 

m 

. 
I 

m 

m 

m 

m 
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3.5 Laboratory Dooumeat Coatrol 

The goal of the Document Control Program is to assure that all 
documents for a group of samples will be accounted for when the 
project is completed, and ~~11 be maintained in such a way as 
to facilitate reconstruction of the receipt, preparation, 
analysis and reporting of each sample. For each sample 
delivery group, or internal job, a permanent job folder is 
created to maintain the following information: 

original chains of custody 

sample login record 

copy of client's order confirmation 

All raw data and results on pre-printed data sheets or 
copies of laboratory logbooks. All handwritten data 
entered in ink, and corrections are made with a single line 
through the error, entering the correct information, and 
initialing and dating the correction. 

copy of report sent to client 

documentation of important communication with the client 

copies of corrective actions and non-conformances 
associated with the samples 

- 
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Figure 3.2 
Internal Chain-of-Custody Form 
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4.0 MATERIALS PROCUREMENT AND CONTROL 

4.1 Standard8 naterial Procuramont 

All material6 for preparing standards should be of the highest 
quality available. 
recognized by 

The only standard certification6 currently 
the USEPA are referred to a6 "USEPA Certified" and 

"AZLA Certified". While use of these materials is not required by 
USEPA, these material6 are of adequately known purity and identity 
for use in USEPA analytical methods. 

Each laboratory group will maintain a listing of acceptable 
standards manufacturer6 to be used to guide the ordering of 
standard material6 and for providing information on the 6ource6 of 
material6 in use. 

When neat, high purity bulk materials are used to prepare 
standards, they will be obtained in high purity. If the purity is 
le66 than 972, the reason for using this material will be 
documented a6 to why a higher purity material could not be 
obtained. Any standard solution prepared from a neat material6 
with a purity less than 97% will have it6 nominal concentration 
adjusted for the purity of the material. 

4.2 Reagent Quality Control 

Reagent6 used in the laboratory are of analytical reagent grade or 
higher purity. Reagent lot6 are checked for acceptable purity by 
the NET ha6 arranged for it6 vendor6 to 
set 

a;;txq16 of reagent blanks. 
reagent lots which have been checked for purity 60 that 

subsequent order6 can be filled from the already QCed lots. 
Reagents are dated upon receipt and stored in a designated reagent 
storage room which is equipped with venti;ated solvent cabinets, 
blow out windows, epoxy flooring, and a z;;;tnterimefer. 
quantities are stored in ventilated cabinets 
laboratories and in accordance with the MSDS storage requirements. 

4.3 Sample Container Quality Control - 
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5.0 ZLACILITIES AND EQUIPXENT 

NET continues to invest in new facilities and equipment to 
SUppOrt the internal growth of it6 bu6inesse6, to maintain 
an appropriate level of protection for it6 staff, and to 
improve the safety and efficiency of the work environment. 
trong demand for analytical services require6 continual 
expansion of capacity, and 
quality demand6 

the increasingly stringent 
of the industry often require refit of 

existing laboratories to perform new procedureo. The 
Cambridge Division of NET is situated in a new 40,000 sq.ft. 
custom designed laboratory. A floor plan is presented a6 
Figure 5.1. 

- 
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5.2 IUjor In8trumontation 

Table 5.1 lists the major instrumentation used at NET Cambridge 

Table 5.1 
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Table 5.1 

I 1 
I NET C-ridge Divisim I 

t I 

1 M.ASCT~E~ 
IYST~YI #DEL USE SERIAL WI 

I 

I I 
JY 50 ICP 

Jrrnll-Ash 

Atollden ICP 

609 

36582 

I ‘986 

1 
I ma& 

I 
1 lop2 

I 

I '984 
I 
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1 lW7 

I . 
1 lv87 
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In addition to this major instrumentation, all laboratories are fully eq 
meters, spectrophotometers, extraction glassware, balances) required for 
facilities contain appropriate benches, hoods, and safety equipment whit 

. Corporate safety managers. 
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6.0 INSTR- NAINTZNANCC 

s;E:pridge f ollow6 a well-defined program to prevent the 
of laboratory equipment or instrumentation during use. 

This program of preventive maintenance helps to avoid delays 
due to instrument downtime. Adequate supplLes of spare parts 
such as GC columns, syringes, sapta, injection port liners, and 
electronic part6 are maLntained in the laboratories so that 
they're available when needed. 

Routine preventive maintenance procedures such as lubrication, 
source cleaning, detector cleaning and the frequency of such 
maintenance are performed according to the procedures outlined 
in the manufacturer'6 instrument manual. Chromatographic 
carrier gas purification traps, injector liners, and septa are 
cleaned or replaced regularly. Precision and accuracy data are 
examined for trends and excursions beyond established control 
limits that suggest instrument malfunction. Maintenance 
be performed by laborato analysts when there is evidence 

mu:; 

degradation of peak reso ution, 7 shifting of the calibration 
cumes , decreased sensitivity, or failure to meet one or more 
of the quality control criteria. The preventive maintenance 
performed on major laboratory instrumentation is summarized in 
Table 6.1. 

Instrument logbooks are maintained by all the laboratories at 
NET Cambridge. They are used to record instrument uke, 
calibration, maintenance and repairs. 

L 

.- 
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Table 6.1 
Routine Maintenance for Major Instrumentation 

1 

1mtrunc mBintrrurr# PrBcaaN/mLe tpn Put8 I 
4 

GBB chrortoRm@ty/ 
mu sputrartry 
CKMW 

Dm chrartogtB#l 

ca) 

trB#ltte rumBee 
Atonic AbBorptk4n 

tpctro@otwtrr 

1nduEtiwty Ca@led 

Plxsax Spectrater 

(lc?) 

4. R~lue l Lrtmn uttfpthr as 

1. Rvlue trap as ma&d 
2. Dacmtrintr l wtn u raWmd 

bv blti ~lyis 
3. Leek check ry8tr 

1. Clrm torch l rrdly ad ailing 
ctubrr rlHn diuolomd or l fter 
8 hours of naming high dir- 

rolwd rolidc Soles 
2. IUPr rn uder swvicr 

contruts rhich provide for 

grrtwly rwtin wintrmcr 
w-vice. 

4. 

1. 

2. 
3. 

4. 

1. 
2. 

s. 

1. 

2. 

1. 

2. 

contut 
02 WC 
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Maintenance 
Table 6.1 (cont'd.) 

Procedures' and Schedule For Major Instrumentation 

! spctrqw~tr ng 1. Clm trbing ud grrtx tell u 1. Qrrtx eel I 

I 

Amlyrer MWSUry 2. bpirator 
2. Elm upirrtor as memarl, 

I Technicon 1. 1-t p10 tlM# after 8ach 1. hrpt&ea ‘I 

I AutoaMlyter II 8 hour rm: replace if discolored glnr coil, 
or distorted flw cellr 

pn Anml*er 1. After me in aolutlwa cmtmfning 1. flllirp 
frm oil nd mmter, umsh the l lee- aolutlon 
trade in m electrob cleaning 
l olutim ud wter.Rine rho-ly 
uith meter. lwrre the truer 
third of the electrob in 19 RCl 
for 10 l ifutn to rm ry flta 
forrd. Rime thorowhly uith ueter. 

2. Imp l lectrork prwrly filled uith 
woprirte filling 8otutim. 

8 

Total Orgmi c 
Cerbon Ainrlyxrr 

1. Replue tkbing RI needed. 1. Trbirrp 
2. Raplace injcctm septu rfter 2. septr 

every 100 injectiona or bMn 3. 20--h 

le&aRe iB -rent. graulrr tin 

3. Prepwe fresh reagent daily. 
4. Chat rcrrrbbrr dmily, r-t t&e 

M tin is one-half cmrrrd. 



- 

-. 

QUALITY A88uRANCC PLAN 
NET INC., CAMBRIDGE 
Section: 7 Page: 1 of 15 
Revision: 3 
Revision Date: 10/01/92 

7.0 QUALITY MmRANCC OBJECTIVE8 

Quality control and quality assurance objectives are used to 
provide analytical d!ta of known, consistent, and defensible 
quality. 
objectives. 

Dat;hzullty IS defined-In terms,;: data gualtty 
are the qualitatrve quantitative 

statements reflecting the end-user's requirements for 
precision, accuracy, completeness, representativeness, and 
comparability. 

NET Cambridge employs a well defined internal Quality 
Control (QC) program, a system of specific activities 
designed and implemented by the laboratory to ensure #at a 
high level of quality is achieved. 
spikes, duplicates, laboratory 

These in;t;;;esblanks, 
control 

calibration verification standards which are submit&d 
and 
for 

analysis at regular frequencies, in order to ensure that the 
end-user's data quality objectives are met. 

Analytical environmental work is regulation driven. 
Therefore, control limits listed in this IQAP are established 
by EPA methods and protocols or are experimentally determined 
NET Cambridge criteria. The quality control objectives and 
the quality control measures and frequencies are outlined in 
Tables 7.1 and 7.2 respectively. 

7.1 Accuracy 

Accuracy is a measure of the degree of agreement between an 
analyzed value and the true or accepted reference value 
where it is known. Accuracy is usually expressed in terms 
of error. bias, or percent recovery. Accuracy in the -- ~-- ~. 
laboratory is bssesseh by the regular analysis of 
standards. 

7.2 Precision 
among Precision is a measure of the mutual agreement 

individual measurements of the same parameter under similar 
conditions. It * estimate of variability of 
measurements. coraln;: Zlytical terms used to describe - 
precision include reneatabilitv which is associated with a 
single analyst (within- laboraiory) and reuroducibilitv, 
which is associated with different analysts in different 
laboratories (between laboratory). Precision for 
within-laboratory measurements is expressed as standard 
deviation, coefficient of variation, or relative percent 
difference. Precision in the laboratory is assessed by the 
regular analysis of duplicate samples. 

known 

- 
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Complotenoss 

Completeness is a measure of the amount of valid data 
obtained from the analytical measurement system. 
Completeness is expressed as a percentage of the number of 
valid measuremants that should have been or vere planned to 
be collected. 

Ideal1 
all vi 1 i 

all the expected measurements vi11 be obtained, and 
be valid. Hovever, realistically, some samples m;f: 

be lost in laboratory accidents or some rSSultS may 
deemed Questionable based on internal QC procedures. Due to 
the variable nature of the completeness value, the objective 
will be to have data completeness for all samples received 
for analysis as high as possible. 

Roptesoatativeaess 

Representativeness is a measure of how closely the measured 
results reflect the actual concentration or distribution of 
the chemical compounds in the sample. Sampling will be 
performed by the client. Sample handling 

11 
rotocols (e.g., 

storage, preservation and transportat on) have been 
developed to preserve the representativeness of the 
collected samples. Proper documentation will establish that 
protocols have been followed and that sample identification 
and integrity have been assured. 

comparability 

Comparability is a measure of how closely sample data 
generated by NET Cambridge compares with sample data 
generated by another NET Cambridge will 
achieve comparability 

organization. 
by operating within the instrument 

linear range and by strict adherence to analytical 
protocols. The use of published analytical methods, 
standard reporting units and thorough documentation will 
ensure meeting this objective. Our participation in EPA and 
state administered PEs provides a frequent check on the 
comparability of our data. 

Quality Control Objectiwm 

The quality control objectives associated vith specific 
analyses are described in Table 7.1. 

B 
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Table 7.1 
Volatile Orssnic Compounds - CLP 3/90 Protocol6 

- 

-- 

I 

I 
ANLyte/Perrrter Checked cafmol Limit I 

Reletive Ion Abndrncw pr S/PO CLP criterir 
wmcifiai in OLW.0, D-M/VU , 1 

) Holding Ilark 
I 

m per uuk Rw pojwt omlyte (SXCROL I 

I I 

1 method BlencI w prr enslyrical reqmce 2- Muma 2 5 x CROL i 

; .* 
of rg to 12 hours mthylem chlorih 25 x CROL 

uetm ~SXCRaL I 
I my other project mmiyte 2-L I 

I 
I Cont. Cxlibretion me pr 12 hour 8-e 811 tar#et colpandl per J/90 CLP criterir xpecified ( 
I Verif icrtion minim RI, hxiu X D in OLllol.2, D-29/W I 

/ 

I 

1 furrogetc Spike my srrple, blmk, rd da-1.2-dichloroethme 76.1lbX 7~~121~ i 
1 Recoveries rtrdrrd is spiked *- to1Lmno a&110% Y-138% I 

I 4-brarPfLuoraknrene ~-115X 59~llS% I 

I I 
I Matrix Spit: m 8et per 20 rmg3ler of 1.1.dichloroethylm 61.lb% so-rm i 
1 Recoveries riailer utrix, per csse of trichtoroethytm 71-1201 62-w% I 

I 

field smler received, bluene 7612n 666-W% I 

bhichewr is mre freqmt tohlefm 76-125X 59-159x I 

I . 

ChlOrobrruW B-lSDX 60.153X I 

1 Precision 1 one MS/MSD psir per 20 1.1.dichtoroethylm *lb RPD l 22 RW I 

I mler of rimilrr rtrix, trichlomethylw l 14 R?D 5 24 RPD I 
or per csse of field swler knrw l 11RPD ( 21 RPD I 

received, uhichmr is mre tohmm 215 RPD 221RPD 1 

f-t ch 1 orabrruene 2 13 RW 221RPD 1 

I 

RR;- Relstive Response Fector 

CROL - Contrect Required Detection Limit 

RW- Reletin X Difference 

- 

I rtrix spike recoveries sd precision limits l re edviroy only - per O~M01.2 E-2O/VOA 

. 
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Table 7.1 
Volatile Organic Compounds - Modified Method 624/8240 

a 

IBFB tw 
I 
~lnitir~ 
ICelibretion 

I 
IMethod Blent 

I 

I 
Itont. Calibration 
JVerificrtion 

I 

!Surro*ete Spte 
JRecowritr 

I 

AmlyWPrrrrtor Chukd 
I i 

Cantrol Limit 

/ -- 

mm$er24halrrrgmn pr J/W ELI criteria 

rpcifird in OLlol.0, D-26/W 

l tnlu If ad mxiu X MD 
pr M1.0, D-zP/MI 

i 1 

I 
1 a 
I 

I -‘- 
au par dw per irmtnrnt 20 bnrra :SxRL 

rthyhne chloride 25xRL 

uota :SxRL 
uvv 0th~ projut wlytr 5 IL 

I a 
I 

onepr2Chwrr~ pr S/90 CLP criterir epecified 

in DUDl.2, D-29/VOI 

a-1,2-dichloroethem 

*torune 
4-mfllmwr 

76-114X 7Qo-121% 

aa-110% U-l= 

16-115x so- 113X 

mrtrix Spitf 
IRecoveriex 

Ip recision 

I 

om wt pr 20 rrples of 
rid Lmr rtrix 

me cblicate spite pr 20 

rrrptn of riailrr rtrix 

1,1-dichloroethylw 

trlchmoethyme 
bflxw 

toturr 
chl-w 

61-145X H-1m 

7l-12DZ 62.13n 

76.127% 66*lC22 

76-125X 59-1392 

7%lSD% 60-133X 

2 2% RPD 

I 

RF- Resm• fecror 

P)- Percent Differwe 

RPO- ReLetin X Differeme 

' surrogete end rtrix epikc recoveriee l re beed m EPA CLP oduirory Limit& 
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Table 7.1 
Volatile Organic Compounds - Modified Method 524.2 

I 
) InitiBL 
1 Calibration 

I 
1 cont. cdibrrtim 
1 Verification 

i 
1 Surrogate spike 
1 Recoveries 

I 
1 Matrix Spike 
I Recoveries 

f 

I 
/ Precision 

I 

once pr s-r 
ofrpto24hwrs 

initially wd Man 
KVI fail 

me per dmy of miyrir 

U to ouh urple, 
blmk, wd rter&rd 

m MS/MO pr s8t of 
20 smpla 

one pr 20 rrpln 

nlrtin Im -n 

524 Wlytee 

D4-1.2 Dichlorobnrm-& 
Bmmf LuPrmw 

l,l-dichLor#thylmr 
trithtormthyhfm 

bfurn 
tolun 
ehlorotmnmn8 

rtrir apike capandr 

per 3190 UP criteria 
rpcifird in ami.0, 046m( 

Rf IO-W% initirl I 
ulikatim 

/ 
110.loox 
Do- 1DDz I 

61-145X I 
71-m% 

76-m% I 
74-125X 

75130% I 

2 2% RPO I 

I 

I I 

OL - Qwntitrtion Liait 

RF - Response factor 

RPD - Rrlrtivr Percent Diffemr 
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Table 7.1 
Extractable Organic Compounds - CLP 3/90 Protocols r 

I 
1 WTPP fw 

I 
1 Initial 
1 .,Calibrrtion 

I 

r-m-m 

mpr12han 

initlrlly wd rhn 
COI fails 

I 
mlytr/Prr~ter Check8d control Limit I 

/ 
ai 

roletin ion -n pr 3/W CLP criteri* specified 1 - 
in OLHDl.0, D-LO/SV I 

I 
1 

TEL nrlvt88 min. RI, MM. XRSD, ud mx. X D+ffl 
pr DLW.O,D-47.4WtV I 

1 d 
Method Blent m pr btch of rp phtlsrtotr wters of TCL mlytes 2 5 x CRQL I - 

to 20 rwles all other rutytes ZCRQL I _ 

Cont. Calibration one per 24 hour TCL melyt@R min. RF, Mu. RRSD, wd ~1. X Diffl + 

Verification r-e pr OLHDl.O,D-47.4R/SV I 

Surrog8tr S 
P 

ikc M to each smle. 
Recovwlu blank and stw@wd 

matrix Spike 
Rccovcr 1 es' 

one wt ‘per mry 
20 smples of sirilrr 

rtrix, or per ewe 
of rmples receind, 
rrhichmr is wre 

frwt 

I PrecirIm . 

I 
d5-ni trobmxme (~u/mut.~ 35-114X 23-1201 I 

2,4,6-tribrapehanol * 

2,4-dinitrotoluuw 24-06x 

wr- 26.127% 35.142% I 
Y. wao-di-n- 41-116X 41.126% I I 
1.4.dichloro&ntme 36.97% 28-104X I 
nntrchLoro@mol 0-103x 17.lw% I 

pk WI 
2-chloro#mol 27-123X 25.102% I 

I 

4-nitrochmol 11-114X I . 

L,’ “...T . . -.-.-.- 

N-nitroro-di-n-~roovlminr 

42 RPD 

2-chlororhwl e&D RPQ 

4-chloro-3-rrhylphcnol G2 RPO 

I, L-nitroUwno1 *SO R10 

l YIIIIUM of one eeldie and one besic rurrogarr ry w out of specified Limits 

2 mtrix spike recoveries ad precision limits we rdvirory mly pr OLml.2, E-26/W 

<SO RPD I 

~33 RPD 
*SO RPD I 

,r 
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Table 7.1 
Extractable Organic Compounds - Modified Method 625/8270 

[OE Check Anelyte/Perwter Chukd emtrot Limit I 
I 

1 DflPP Tme 

I 
I Initial 
I Crlibrrtim 

1 Method Ilank 

I 
I 
I Cmt. Calibration 
I Verification 

/ 
1 Surrogate S ikr 
( Recover les P 

I 
I 
I I 

Matrix Spike 
) Ruovrrtes' 

I 
I 
I 
I Precision 

ante per 24 hour 

S-8 

initirlly nd bMn 
ccv frils 

w per batch of up 
to 20 Snples 

w per 24 hour 

*m-f- 

addd to l ch s~lc, 
bhnk ad staWwd 

w set pr my 
20 srrples of similar 
mtrix 

w MS0 per every 
20 smples of similar 

vtrir 

I 
relative im m pr 3/W CLP criteria spcificd I 

in ami.0, D-LOISV 

I 
TEL vvlytn min. RI, aa%. XRSD, nd ma. t Diffl 

pr a)101 .O,D-47-48/W 

I 
phthalate esters ~SXOL 
l ll other 625 wlytes 2 QL 

I 
tct Mllyta min. RF, Max. YWD, rrd W. f Diffl 

per OLlUll.O,D-47.Lb/SV 

6-nitrobmrw ~&rr/nutr81) 35-114X a-120% 
2-f luorobiphenyl l 43-116x 30-1151 

P-t-t-w1 ” 33.141% l&137% 
d-#mot (acidic) 10.110% 24-113X 
2-f luor@wnol . 21-110x 2s.121% 
2,4,6-tribr~mol a ‘10-m% 19-12X 

1,2,4-trichlorobenxw - 39-m 38.1on 
Dcmapmenr 46.118% 31.13n 
2,4-dinitrotoluene 24.96% 2&W% 

Wr- 26.12% 35.142% 
Y-nitroso-di-n-prmlrin 41.116% 41.126% 

1,4-dichlorobmrw 364% 26-104x 
pttechloraphwl 9-103x 17.lD9x 

W-1 12-110x 26-90X 
2-chlorophwl 27- 123% 25.102% 
L-chloro-3-rthylw1 O-V% 26.103% 
L-ni trmenol lo-WI 11-114x 

1,2,4-trichlorobenzw 

ocerqthw 

PV- 
2,4-dinitrotolucrr 
R-nttroso-di-n-propylmine 
L-dichtorww 
pmtuhlor@wnoL 

ph.-i 
2-ehlorophmol 
L-chloro-‘J-rthylphrl 

528 RW ‘23 RW 
41 RPD (19 RPD 

(31 RPD 236 RW 

‘58 RPD ~47 RW 

'38 RW &I RW 

~28 RW (27 RW 
(50 RPO ‘7 RW 

‘2 RW 235 RW 

$0 RW (SO RW 

Cc2 RW 533 RW 

I, L-nitrahwl 40 RW 40 RW I 
l a~,- of one acidic l rd one basic surrogate my be out of specified Limits 

2 mtrlx spike recoveries ad precision liaits are o&visory only pr OLMOl.2, E-26/W 
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L 

Table 7.1 
Pcs_ticides 

LlnxaritV 

Cmtinuiq 
Crlibrxtim 
Verifiertim 

am per calibration cts of J eoncantrrtia of XRLD l 20 tuptotmo I 
carpavdr l 20xhut *30x) j 

I 
ewly12hours all trrgot caqarreb 2 2sx Rib 

.I I 

Raolutimof p&r l#n for PEU cm 
90% for ind A or 1 conpovrdr I -- 

1 ii 
Bmtdan DOT wd frdrin ,$0X or 

c~hld z 30x f 

lnstrumnt Rlmk mry 12 hours rll target colpovdr ( .5 CRDL I * 
I 
I 

Method Ilank me pr 20 rmles of all trrget cqrnndr 5 CRDL I - 
riailw rtrix or per I 
utrmctian brtch I - 

I 
Surrogrtr Spite m&d to *ati s-18 Totruhloro-n-xylm U-150 X ruowrv 
Recoveries blwrlr ud stmrd D@cachLorobiplmyI wdvisorv) 

Matrix Spite and one pr 20 seles of 
Dwl icrtc ridtar rtrix 

(advisory only) 

Precision anr MtD plr 20 rnplrs 
of rinilar Ytrlx 

soi 1 

m 45 RPD 40 RP 

noptuhlor <20 RPD 41 RPD I 

rkdrin a22 RPD 4 RPD . - 

D1eldrin 48 RPD 48 RPD I 

Endrin 41 RPO 45 RPO 1 P 

4.4’ -DDT 47 RPO 40 RPD 

PCR 1248 l (SO MD $0 RPD 

’ i 
Cf - Ulibrrtim factor 

CROL - Contract Rwired Cxlibrrtim Lirit 

RfD - Rrlative Stamrd Drvixfim 

RPD - Relltivt Percent Difference 
w 
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Table 7.1 
Pesticides and PCBs- Modified Method 6082/80803 

j Lirrarity 

1 

I 

I 
1 CmtinuinR 

1 Callbrrtim 
1 Verifiertim 

II nstrumnt rnlrnt 

I Method Blrnk 

/ 
1 Surrogrtc Spike 
1 Recoveries 

I 
1 Laborrtory Control 

I Surpl* 

/ 

I 
1 Matrix Spike end 

I D~~Licrtc 

1 (advisory only) 

/p rrclricm 

I 

I 

ale per calibratim 

s- 

every 12 hwrr 

every 12 hours 

m pr 20 rrples of 
riailrr rtrix or per 

l rtrectim bxtch 

m to l uh l rrple 
blrnk end rtvdrrd 

an per 20 rrplu of 
similrr mtrix or pr 

extract ion brtch 

m per 20 srples of 
siai lar rtrix 

one MSD prr 20 srpler 
of similar mtrix 

Cfr of 5 cawentrrtiofw of 

of l uh ringlr r-e malytes 

Cfr of 5 concmtratim of em& 
PCR of Interest 

all trr#et colppudr 

lrtrwhloro-a-xylem 
Decrchlorobiphenyl 

l inole m-8 mdfles 

or 

Pa 1016 8fd 126a 

Lirdur 
neptmhlor 
Al&in 

Dieldrin 

Endrin 
4,4'-DOT 

Pee IZba- 

Lir&nt 
neptuh lor 

Aldrin 
Dieldrin 
Endrin 
4.4'.DD1 
PCR 1248 l 

0.995 correletim coefficimt 

0.995 corretatim coefficient 

2 25X RPD 

l .5 RL 

2 RL 

60-150 X recovery 

wviroty) 

limit6 to bo dmdcpd 
uifq l&~enentd dmtr * 

56.lrn 
40-131x 
40-120X 

52-126X 
546-121x 

sb-12n 

50-150X 

95 RPD 

220 RPD 

222 RPD 
(10 RPD 
(21 RPD 
227 RW 
,30 RPD 

550 RP 

?Sl RW 
$3 RPD 
$6 RPD 
$5 RPD 
550 RPD 
(30 RW 

I I 
l - prfom miy for xmle sets tnan to ha* PCS cmtahtim 

Cf - Cxlibrrtim factor 

RPD - Relative Percent Difference 

46.12% 
35-1suX 
34-132X 
31-134X 
42.lJ9X 
23-134x 

50-150x 
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Table 7.1 
Herbicides- Modified Method 81503 and 509B 

AmlytePrrrrter Chackd Cmtrol Limit 

Method BLmk me per batch of rp to 
20 -18s of similar 
atria 

all rthod cw s RL 

Initial Calibration one per dry of umlnis rlt rthod carpovdr 20% RID 

Cmtirwing Calibration m per 10 rrplw all rthd cpqoudr m - lJOzrxputad vrlu 

Verifiertim 

Surrogate Spike ad8d to l uh rlrgle, 
blwrt wd st-d 

DCCAA LO - 115% 

Laborrtory Cmtrol me per l xtractim 
Swple btch 

rll mthod cm bo - lJo2 

RL - Reporting Limit 
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Metals l /90 Protocols 

I 
IOC Check 

I 

i Prmrstion Rlmk 

I 
I 
) lnitisl Cxlibrrtim 

f-w-y Checkad cmtro1 LiDit 

I 

one par 20 srrph ~CRDL 1 
of similrr mtrix I 

I 
me per instnaent no BQ-1202 I 

I Verifiestim ulibrrtim All others 9D-110% I 
I 
I Initial Cslibratim cme per instmmnt All rtals ZCRDL i 
1 Rlmk calibrrtim I 

1 Interference Chuk mle 
I 

an* per colibrrtim 1cP rtrlr 80-120x I 

4 
1 Mrtrix Spike me per 20 sac~les All Irtals B-125X 

I 

/’ of similar mtrix I 

I 
I Laboratory Cmtrol smle me per 20 srpln All rtlls aOo-120% l m I 

I 

I Dwlicste Swle mw per 20 soles All =tds 5 2D% RPD 

i 

of ririlxr wtrix I 
I 

1 Continuing Calibrrtim me per 10 anslyres no P-120% 

1 Verificrtim All others 90.110% I 

I 

I 
I 

*merrlrlllEludedCLPTALdytadbonm 

- 
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m 

m 

(OC Chuk 

Table 7.1 
Metals Analyses 

I 
I 

fr- Arulyte/Parrrter Chukd Cantrol Limit 

I 

1 Preperrtim RlHlt 

I 
1 Initial Cslibretim 
I Verification 

II nitiel Cxlibrrtim 

1 Rluik 

me pr 20 rmles 
of similar rtrix 

All rtmls 

me per inxtrunt no 
ulibrrtion All others 

we per instrumnt 
celibrrtim 

All rtrls 

mce per crlibrrtim 

me mr 20 s-l*8 
of siriler lrtrix 

1cP rtrls 

Hex. Chroa. 
At1 others 

mt per 20 s-1*x 
of similar rtrix 

All spiked metals 

one pr 20 srnples 
of sinilrr rtrix 

Am, sb 
Hea. Chraa. 

All others 

m per 20 rnplrs 
of siailer vtrix 

All rtals 

me per 10 anxlyres no 
All others 

rfter each CKV All rtslr 

(5xRL 

RO-120X 
9D-110x 

2 5x IDL 

1 lnKrrfermce Check Srrple RO-12D% 

60.lSD2 : 
?s-125x 

I Matrix Spike I 

I Anelyticxl Spike 

1 
1 L&oratory Control Smle 

1 Dqlicete Smlr 

I 

75-125X 
I 

ROO-120% 1: 
65.125% 

BOO-12OX 

2 20X RPD 

1 Continuing Crlibrstim 
I Verificrtim 

80-120x 
Qo-110% 

1 Initial Calibration Blmk 2 5x IDL 

RL - Reporting Limit 

RPD - Relative Percent Difference 

IDL - lnstrrrrot Detection Limit 

The absolute value of the blank wst br ( IL or < 10 tim the lower? cnple concentrrtim in the 

prepsrstim bmtch. 

~Advisory 1 imi t - there is na corrective action if outside the limit, it is cmxidered en idicstim of 

mtrix interfermce. 

. . 
Mvisory 13mi t 
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Table 7.1 
Conventional Chemistry Analyses 

1 Initial Cdibrxtim cum 

I celibmtim RIO& 

1 Prepxratim Blank 

I 
I 

me eer dry of awlyin 

m per calibrrtion 

me per 20 rrpla of 
similar rtrir or per 
btch of l 20 uqlos 

0.995 Correlxtim Cwfficient i 

25rDL I 

$SXOL I 

f 

85-115x 1 Initial Calibrxtim 
1 Verifiertim 

IC mtinuing CxLibrrtim 
1 Verification 

I Matrix Spite 

1 Recovery 

I 

1 Dlqlicatt Precision 

1 Lborrtory Control Sele 
1 Recovery 

me par calibrrtim 

one per 10 anxlyses All a~lyses 85-115x 

me per 20 rates of 
rimilor rtrir or prr 

brtch of l 20 rrplex 

ALL mxlym 75-125X 

w per 20 rcrrples of 
similar rttix or per 
brtch of l 20 -In 

All mxl~wx 20% RW 

m pr 20 rrpln of 
riailrr mtrix or per 

brtch of * 20 rrnples 

TKR ad TP 
All othen 

75.125% 
OOO-120% 

I 1 

DL - Detection Limit 

RPO - Reletiw Percent Oiffrrence 



QUALITY M~R;Zm;LAH 
NZT INC., 
Section: 7 Page: 14 of 15 
Revision: 
Revision Date: 

Table 7.1 
Total Petroleum Hydrocarbons 

Audits 
Required 

Frequrncy 
Alla ta 

1, 

2. 

3. 

Cllibntr 
Spectrophoraetet 
(urvtlangtb) using 
styrime film 

Prepare 8 
crlibrrtion plot 
of rbsorbanoe 
m. mg petroleum 
hydrocarbon8 par 
50 ml solution 
t.01 w/50 al to 
1.0 mg/so ml 

D&ily 

D&y 

Just moot 
MntLfac turtr ’ I 
speclficotion 
for uwoltngth 

CarrelAtion 
coefflcirnt 
j.995 

Method Blank 1 per 10 
analyttcal 
sulqlts 

52 timer DL 

4. Iaborrwry Duplicate 
(Scpamtr preparrtlon 
of saxlple) 

1 per 10 
Wytlcal 
s8mpltr 

5. Uatrfr spike 
0.20 lag/50 ti 
reference oil 
solution 

6. Continuing Check 1 per 10 
Standard 0.20 w/ suqler and 
50 ml rtd rrfcrcnoc rt the and 
oil solution of 8nr:yris 

7. Separation ohrck 
sample (Uiuramldt/ 
Ref oil mirture) 

1 ptr 20 
saJ8ples 

820s 

80%120s 
racovrry 

210s 

Yo ore than 
+lOS of 
reference oil 
conctntration 

Corrective 
Act ions 

CAU for help 
free manufaoturerls 
rtprtrentativs. 

Make neu working 
standards md prepare 
now callbrrtion plot. 

I 

If >2 timer DL, 
dotrrmine source of 
contamination aad 
raanalyzr blank. Uafts 
must be mot prior to 
analyals. 

If not SOS, 
rerun dupAlcatc. 
If out of limit, proceed. 

If not bilthin l?mits 
ropmt ?f not rgrln 
prmetd 

If outside limits, 
rtoalibrrte rnd rerun 
8ll srmpltr run sinot 
tit aCCtpt8bh calfbrrtlon 
check. 

If outride Usit 
rcseparate all related 
r8mplts uittl new S102 
colum since last 
corspllant check. 
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0. ANALYTICAL PROCEDURES 

The analytical methods 
summarized in Table 8.1. 

routinely employed by NET Cambridge are 
In addition to these analytical iethods 

NET Cambridge is prepared to use current CLP protocols for the 
analysis of volatiles, semivolatiles, pesticides, PCBs, metals, and 
cyanide. NET-Cambridge is prepared to use methods other than those 
listed below should the client request it. If alternate methods are 
required, QC procedures will be provided as a revision to this QA 
plan. 

- 

- 

I 

- 

- 
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Table 8.1 
Organic Analytical Methods 

Cmst i went Method Rcf l rerue Method Ducriotim 

volrtiic Orgmic lladi f ied Method Purge ad trrp, ear chrortoQr*y 
624/824D ‘2 UI rpctrwt~ (Km) 

volrti Le Organic wadif ied llrthad Purge ud trep, gu chrwtogr@W 

c- 524.2 5 Nu rpctrarty NC/w) 

CLP Volrtile Organic8 souw906 Purg8 04 trap, Cc/MS 

Volrtile Extrrctabler Method 504’ Microoxtroctfm WECD rrvlyriC 

frivotrtile Modified Method 1~ phue l xtroctim, gas chraneto- 

Orgmics-Acid/Bare/ 62sf827D l2 grmy ~88 spectratry onelysir 
NeutrrI Extrrctables 

CLP SemivolatiLe Orgmics sm 3/90 6 single pkore rolvmt extraction 

Perticider/PCBs Modified Method solvmt txtrottim, gas chraro- 
608/8o8D l2 gra#ty/ l lectrm upturr 

CLP pesticides fQI 5190 6 Solwnt extractIon, EQ wvlysis 

Pesticides 4 licroextrrctim/ GE/Em l nrl~is 
:z Solvent rxtrrction/ WECD l alysir 

Herbicides Modified Method Solvent l xtrutim, derivetitrtim, Qas 
(AcF.rcaa) 615/5wm15D s2 chramtogrrphy/electrm capture 

detection (CC/EC01 

TCLP/ZHE Extraction Method 1311 2 Acidic lerching procdre 

Petroleun Plodi f id kthads Solvent rxtrwtfm, IR rpectratry 
nydrocorbons. Tote1 418.1 3 

Petroleun Hydrocarbon Solvent extraction, gas 
Fingerprinting chrawtogrlphy/fInr imizrtim 

detection (GE/fIDl I 

Oil rnd Greue Method 613.1 3J Solvent extract ion, 

grwirrtric determinetim 
Method C13.2 3 SoLvent extrrctim, infrrred 

rpectrophotanetry (II) 
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Organics Methods References 

- 

'US EPA,, 1984. Methodsfor Chemical uvsis of 
Huni loal -Industrial Waste ater 
4OCFE Part 136. Federal Registir, 

Appendix A. 
VAlume 49, No. 209, 1984. 

s for E alUgtina S lid Wastg- 
SW-841 Third Edickion. Office 

of Solid Waste, US EPA, WAshington, DC. 

%JS EPA, 1979. Methods for Chemical 
Wastes. EPA 600/4-79-020 (Revised, March 1983). EPA/EMSL, 
Cincinnati, Ohio. 

ds . for the Detemation of Oraanic 
ed . . D-a Water a.~d Raw Source Water. 

EPA/EMSL, Cincinnati, Ohio. 

'APHA, 1985. Standard Methods fpr the Exmination f Water 
and Wastewater. Sixteenth Edition. American Publ& Health 
Association, Washington, DC. 

. %JS EPA, 1988. Oraanic AngLvsis for Multi-Media. Multi . * Con entration. Statement of Work. Re ision 3/90 
US Eontract Laboratory Program. EPA/&P, Washiniton, DC. 

- 

_ 
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Constituent 

Srrplr Dipntion 

EF 1oafcfty 

TCLP Extraction 

Table.8.2 
Summary of Inorganic Methods 

Method Reference Method DeSCrfDtfm 

Method 3010/3020/3~0 2 Acid Divtfon 

~kthadlf20 2 Torfcft7 Lxtrrtfm 

Method 1311 2 rcidlc Lwclrim PraWe 

AL&mm Method 200.7/6DlO l2 

Antfmmy 

Arsenic 

Uwiuu 
Deylliun 
Ca&iu 

talcim 
Chruniun 

cobrtt 

Copper 
Irm 

Led 

Wneriun 
Mmgmere 

Mercury 
MOlM 
Nickel 
Potarriun 
SeLmiun 

Silver 

SodiLJn 
Thai I im 

Vrmdiun 

Zinc 
CLP Metals 

Method 200.7/6010 I2 

Methad 204.2ftDLl 

Method 200.7/&310 I2 
kthd 204.2/?060 
Method 206.3 
Method 200.7/6010 I2 
Method 200.7/6010 I2 
Hathod 2OO.?/bOlO *' 

Method 213.2/7131 l2 
Method 2OD.7/6DlO l2 
Method 200.7/6010 " 
Method 200.7/6010 " 
Method 200.7/6010 l2 
Method 200.7/6010 l2 
Method 200.7/6010 " 

Method UV.t/?Ctl I2 
Method 200.7/6010 I2 
Method 200.7/6010 " 

Method 2L5.1/7470 l2 
Method 200.7/6010 l2 
Rethod 2DO.7/6010 '= 
Wethod 200.7/6010 l2 
Method 200.7/6010 I3 
Method 270.2/??40 

Mthod 200.7/6010 I.2 

Method 2R.2 
Method 200.7/6010 l2 
Method 200.7/6010 l2 

Method 279.2/7&l l2 
Method 200.7/6010 l2 
Method 200.7/6010 I2 

SW s/90 4 

tnbctively CarqLd Argon 
Eafrrfm Spwrrorcopy (ICP) 

IW 
trrphito Cummc8 Atomic 

Aborptim spctraphotortrv 

(WAS) 
IO 

CFAAS 
Mydri& mrmtion 

16 
IW 
IW 

GFAAS 
IW 
IW 

IW 
IW 
1CP 
1w 

GFMS 

IW 
IW 

Cold-vapor AA Spectroscopy 
IW 
IW 
IW 
IW 

GFMS 

IW 
CFMS 
IW 
JCP 

GFMS 
IW 

IW 
ICP/CFMS 

m 

I 

and boron 
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Table 8.2 (cont.) 
Inorganic Analytical Methods 

Catstituent Wethod Reference Nethod Descriotim 

- 

.- 

- 

Alkeiinity Method 310.1 ' Potentriatric tftrotim 
mi8 Method 350.1 ' Autarrted colorfrtric 

Method 351.2 ' Colorirtric Sai-•utomted 
Blat Dignter 

Biahem. Oxygen Dcrvd 

(BQ)) Method 405.1 ' 5 dmyr It toot 

trrbmmceous DC0 Bethod 405.1 ' 5 6y8 at 2OOC: nitrogen 
inhibited 

Chaicrl Oxygen Demnd Method 410.4 ' 

(cm) 
Chloride Method 300.1/525.2 ' 

Color 
Cativity 

Cyrnide, Totrl 

Cyenide, Arrrublc 

Method 110.2 * 
Method 120.1 ' 

Method 335 .2/.312 
Method 0012 

Method 335.1/9012’2 

Colorilrtric 

Ion chrato#refW; 
titrflrtric 
Colorirrtric, Pt-Co 
DDociffc cordctmncr 

Dirtilletion,colorintric 
mJtart8d 

Chlori~tion, distfll~tim 

Cymide, CLP 

Fluoride 

nrtbesr 
l4erw~lenr Cr 

Mitrete 

Nitrite 

Orthophosphrte 

pn 

Phenolict 

Phosphorus, Total 

Silica 

colorirtric 
sou 3/w 4 DistilLetfm,coiorimtric 

rut-tad . 

Method 300.1/340.2 1 Ionthr~to#rrphy, ion 

Method Zuol 3 
solectiw l latrcde 
ICP, by cotculotim 

Ilod.)rethad 218.5/7195 I2 

Method JOO.OA53.2 ' 
Co-praipitrtim, ICP 
lm chrolrtogrmy, 
utolrted colorilrtric 

Method 306.0/353.2 ’ lm ctw~togrrphy, 
utortd colorilrtric 

bthod 365.3 ’ MomaL two reavt 

Hethd 150.1/9040’2 Potentriorrtrit 

Method 420.2 ' Colorirrtric, wtwted 

Method 365.3 ’ Coforiatric, rscorbic aid 

Method 200.7 ' Filtretim, ICP 
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Table 8.2 (cont.) 
Inorganic Analytical Methods 

Anelvsis Method Refermce 

a.ik 
Dirwlved (TDS) Methad MO.1 I 

s44Nbd (1st) Method MO.2 ' 

Totll (TSI Method 160.3 ' 

volrtitr UVS) Method MO.4 ' 

Settleeble (55) Method 160.5 ' 

Sulfide Method 376.1/#130 " 

Sulfatr Method 300.0 ' 

Method 375.WO38 l2 
Total orG8nic Cwbon Method IlS.tI9MO l3 

Total Kjeldahl NitroOm Method 351.2 ' 
Turbidity Method 1GO.l ' 

Method Dercriwim 

Grwjrtric, dry l t 1M C 

Grrvirtric, dried at 

lO3-lO5gC 
Grwirtric, dried l t 
lrn-105s 
Grrvilrtric, ipnitim 55OgC 

Volutric, llhoff Cone 

litriwtric, iodine 

Ion chrwtogrrphy, 
lurbidilrtric 
Persulfate oxidation, Uv 

prwtd 
Sri-wtouted colorilrrtric 

N*el-tric 

Inorganic Methods References 

'US EPA, 1979. Methods for Chemical Anal%!> of Water and 
Wastes. EPA 600/4-79-020 (Revised, MarchS1983). EPA/EMSL, 
Cincinnati, Ohio. 

2US EPA, 1986. Test Mewds for E aluatbu Solid Waste- 
PhvsiculfChemicalti SW-841 Third Edition. Office 
of Solid Waste, US EPA, Wishington, DC. 

. 3APHA, 1985. Stanwd Methods for the Examination f Water 
and. Sixteenth Edition. American Publi% Health 
Association, Washington, DC. 

'US EPA, 1988. . Contract Laboratorv Proaram Inoraanic Analvs is 
Frultl C nc '- 0 entration. Statement of Work. for Multi-Medi'a, 

Revision 3/90. US Contract Laboratory Program. EPA/CLP, 
Washington, DC. 
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9.0 Dote&ion and Reporting Limit8 

9.1 Inrtrumont Dotoction Limits 

The ,concentration equivalent of the smallest signal which is 
distinguishable 
determination 

from background instrument noise. 
of IDL's is done for metals quarterly per 

The 
protocols. 
deviations 

The IDL is 3 times the average of 3 stand:;: 

days by 
each independently determined on 

7 replicate 
non-consecutive 

analyses of a spiked reagent 
standard under normal instrument operating conditions water 

9.2 H&bob Dotoction Limita 

The Method Detection Limits 
concentration of a 

is defined as the minimum 
substance that can be measured and 

reported with a 99% confidence that the analyte concentration 
is greater than zero. 
through 

This concentration is determined 

steps) of 
multiple analyses (including all sample preparation 

of 
a sample of a given matrix. The standard deviation 

the results of these analyses is multiplied by 3, and the 
resulting value 
This procedure 

is considered the method detection limit. 
136 Appendix 

for determining the MDL is from 40 CFR Part 

10/26/84). 
B Federal Register Vol. 49, No. 209 * 

MDLs are done annually. 

9.3 Reporting Limits 

The reporting 
laboratory 

limit is the concentration down to which the 
can confidently report quantitative data. 

Reporting limits must always be greater or equal to the MDL 
or IDL. 
client are 

The ludgement of the analysts, and the needs of the 
considered when determining reporting limits. The 

reporting limits for specific methods and matrices are listed 
in Table 9.1. 

9.4 Contract Required Quantitation Limit8 

The CRQLs are the reporting limits required for EPA CLP - 
analyses. These are defined in the CLP Statements of Work, 
and are listed in Table 9.1 for each CLP analysis performed. 
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Table 9.1 
Analytes and Reporting Limits 

1. Chloracthm 
2. Brarrrtham 
3. Vinyl chloride 
4. Chloroethom 
5. Methylme ChLotide 

6. ACMW 
7. cmwl Oirulfidr 
1. l,l-Dichloroethm 
9. 1.1.DichLoroothrrr 

10. 1,2-OichLorwthm (total) 

11. Chlorofom 

12. 1,2-Dichloroethm 
13. 2.ButmmnR 

lb. l,l,l-Trichloroethme 
15. Corbon l*trwhloride 

16. ErollPdichlorathm 
17. 1.2.Dichloroprapwr 

II. cir-l,S-DIchLoropropene 
19. Trichloroethene 
20. DibrumchLorathuw 

21. 1.1.2.lrichloroethone 

22. uenzale 
23. tram-1.5.Dlchtoropropme 
24. Irmfom 
25. C-Methyl-2-~tononm 

26. 2-ncxmone 

27. letrrchloroethcn 
28. 1,1,2,2-lrtrrchloroethone 
29. Toluefw 
SD. Chlorobrnwfw 

31. Ethyl Umum 

S2. Styrm 

7L-87-3 
?L43-0 
n-014 

n-w-3 

n-w-2 

67-66-l 

B-15-0 

n-354 
n-u-3 

560-59-O 

67-U-S 

10746-2 
78-93-s 
n-55-6 
56-23-5 

75-27-L 
78-87-5 

10061-01-5 

79-01-6 
124-48-l 

W-00-S 
71-43-2 

10061-02-6 

n-25-2 
lW-10-l 

591-78-6 
127-18-1 

w-34-5 
108-M-3 
108-90-7 

10041-L 

100-42-S 
53. Xvlmes (totml) 1330-20-7 

Uater Mdiu Soil 
ua/Ka 

10 

10 
10 
10 
10 

10 
10 

10 
10 
10 

10 

10 
10 
10 
10 

10 
10 

10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 

10 

10 
10 
10 
10 

10 

10 
10 

10 
10 
10 

10 

10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 

1200 
1200 
12W 

1200 
1200 

1200 
1200 

1200 
1200 
1200 

1200 
1200 
VU0 
VW 
1200 

1200 
1200 
1200 
1200 
1200 

1200 

1200 
1200 
1200 
1200 

12QU 

1200 
10 10 12vD 

i 

II 

m 

m 

m 

i 

r 

I 

m 

i 

. 

I 

m 

m 

m 

m 

i 

m 
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Table 9.1 

Analytes and Reporting Limits (cont'd.) 

VOLAllLES us No. 

Madifid Method 
62b2/a24d 

Modified Method TCLP Method 13;1* 
82403 

OL 01 01 
W/L uafKa WL 

- 

1. Acetone l 

2. Benrm 
3. Br~ichlorumthrne 

4. Brmofom 
5. Iranathme 

6. 2.Butmcn l 

7. CarMn disulfide 
8. Carbon letrrchloride 
9. Chlorobenwne 

10. ChLoroethane 

76-64-l 

71-43-t 
n-27-4 

?5-n-2 
74-83-9 

M-93-3 

75-15-O 

lD&w-7 
?s-00-3 

11. 2-Chloroethylvinyl ether loo-n-1) 
12. Chloroform . . 

13. Chlormethrne 74-17-3 

14. Dibramchloronrthan 124-48-l 
15. 1.2.Dichlorobenzene 95-50-l 

16. 1,3-Dichlorobenzm WI-n-1 
17. l,L-Dichtorobenxene 106-46-7 

18. l,l-Dichloroethone n-34-3 
la-l- 

20. l,l-DichLormthene Ts-35-C 

21. tram 1,2-Dichloroethene 540-59-O 

22. 1,2-Dichlorogropne n-87- 5 
23. cis-1.3.Dichloroprooene 10061-01-5 

24. trms-1.3.Dichloroprcgene 10061-02-6 

25. Ethyl Brntene 100-41-4 

26. 2.hermone l 591-M-6 
27. L-fmthyl-2.pcntonone l lan-10-l 

28. Methyley Chloride n-09-2 

29. rtyrme 100-42-5 

30. 1,1,2,2-Tetrechloroethme W-34-5 

31. lctrechloroethene 127-11-4 

32. Tolume 108-M-3 

33. l,l,l-frichloroethm 71-55-6 
34. 1,1,2-lrichloroethm ?9-DO-5 

. 

x 

. 

_ 

- 

35. lrichloroethene W-01-6 5 5 25 
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Table 9.1 
Analytes and Reporting Limits (cont'd.) 

Wified Method Modif ied Method TUP Method 1311' 

62b2/a24d ULOl Mdified 82403 
01 01 QL 

aLEI W/KP w/L 

36. lrichlorf(wrarthw n-69-4 5 5 
37. Viyl l cet8te 5 5 . 

m 

I 

m 

m 

n-or-4 5 5 100 
59. m-xylem 106-38-S 5 5 . , 
40. o-xylem 95-47-6 5 5 . m 

41. p-xylem l 106-42-S 5 5 . 

l RLL l xteMed utalyri6 required 

a1 - gwntitrtion limit 

auantitetion Limits listed for roiL/sedimt ere bered on wt wight. Those crlculrted bv the 

Labretory we on I dry wi@ht brir, ad uill he higher. 

I 

m 

m 

4 

m 
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Table 9.1 
Analytes and Reporting Limits (cont'd.) 

Mehad 
524' 

OL 
UDter 

VDLATILLS us no. WL 
79-43-2 0.2 1. senxrnc 

2. 8r-rm 
3. BrcmchLorathme 
4. UrMichLorathme 
5. Brwfonn 

m&&6-1 0.4 
75-01-4 0.4 
75-27-4 0.4 
73-25-2 0.3 

6. Br-that 
7. n-lutylbwuene 

8. set-Butylbmrm 
9. tcrt-Butylbenrm 
10. Carbon Trtrachloride 

74-Q-9 
lD4-51-a 

135-98-8 
W-06-6 
56-23-S 

11. Chlorobemene 
12. Chloroethmr 
13. Chloroform 

14. Chlorcuethon 
15. 2-Chlorotoluene 

lD8-w-7 
7S-DO-3 
67-66-3 
74-87-S 
95-49-8 

16. C-Chlorotoluene 
17. 1,2-Dibram-3-ChLoroproprn 
18. DibramchLoronrthane 
19. 1,2-Dibrwthwe 

20. Dibromolncthrn 

106-43-L 
W-12-18 
124.La-1 
106-93-L 

74-s-3 

21. 1,2-Dichlorabmrcn 

22. 1.3 Dichlorobemrn 
23. 1,C DichLorobtnrm 
24. Dichlorodifluoranrfhrne 
25. l,l-Dichtoroethme 

93-50-1 
541-73-l 
lW46-7 

73-71-a 

n-34-3 

26. 1,2-Dichloroethenc 
27. l,l-Dichloroethene 

28. cis-1,2-Dichloroethm 
29. trms-1,2-Dichloroethene 
30. 1,2-Dichloropropme 

107-06-2 
B-35-4 

156-59-C 
156-60-S 

78-87-S 

31. 1,3-Dichloropropme 142-28-9 

32. 2,2-Dichloropropme 590-20-7 
33. l,l-dichlorcpropene 563-58-6 

X. cis-1,3-Dichtoropropme 10061-01-5 

0.3 
0.4 

0.2 
0.3 
0.6 

0.2 
0.4 
0.7 

0.5 
0.4 

0.3 
0.1 

0.3 
0.3 

0.3 

0.4 

0.2 
0.5 

1.5 
0.3 

0.7 
1.3 

0.4 
0.2 
0.3 
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Table 9.1 
Analytes and Reporting Limits (cont’d.) 

Method 
524' 

QL 
uatrr 

36. Ethyl Benzene 
37. Hexuhlorokttdiene 
38.1soprqJy1benxene 
39. 4-Is~ropyltoluene 
40. hethylene Chloride 

100-41-L 0.3 
87-60-3 0.6 

W-P-8 0.4 
W-87-6 0.4 
?s-w-2 1.7 

41. Yapthrlene 

42. n-Pr~lbmzene 
43. styreno 
44. 1,1,1,2-Trtr~chloroethm 
CS. 1,1,2,2-Tetrachlor#thm 

91-20-3 

105-65-l 
100-42-S 
630-20-6 

79-34-S 

2.8 
0.4 
0.4 
0.5 

0.3 

46. latrrchloroethm 
47. loluene 
48. 1,2,3-lrichlorobenrene 
49. 1,2,4-Trichlorobenrene 
SO. l,l,l-lrichloroethrn 

127-18-L 
108-M-3 

87-61-6 
120-P-l 

71-55-6 

0.L 

0.2 
0.9 
0.7 
0.5 

51. 1,1,2-lrichloroethm 

S2. Trichloroethene 
53. lrichlorfluorathrne 
54. 1,2,4-lrinrthylbnzm 

55. 1.3,).Trin*thylbenzene 

79-00-S 0.2 
?V-01-6 0.3 
n-69-4 0.6 
95-63-6 0.4 

MB-67-8 0.4 

56. 1,2,3-Trichloroprupane 96-18-4 0.6 
S7. Vinyl Chloride 75-01-L 0.4 
58. m-xytm 106-38-3 0.7 
59. o-Xylm 95-47-6 0.4 
60. p-xytene 106-42-3 0.7 

01 - Ourntitation Limit 

Specific detection limits we highly nutrir dependent. The Ouentitation Limits listed 

provided for guidance rrd nyy not rlurys bc rchievable. 

I 

m 

i 

I 

r 

ail 

I 

I 

m 

m 
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Table 9.1 
Analytes and Reporting Limits (cont'd.) 

VDLATILES CM No. 

method 

SD45 
titer 

up/L 

1. l,2-DNmmethm (FOB) 106-93-b 1 
2. 1,2-Dibrm-3-Chloropropme (DgCP) %-12-I 2 

OL - Oumtitrtion Limit 

Swific detection limits arc highly nrtrir hpodont. The Oumtltrtim Limits listed 

provided for guidance l d amy not always be l chiweblr. 

- 
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Table 9.1 
Analytes and Reporting Limits (cont'd.) I 

1 CLP SW S/pa' 
CIOL CnOL 

SEMIWLATILES CAS YO. 
wer 

!dVL 

Lou Soil 
cm/O 

medium Soil 

m/O 

l.Prwlol lM-%-2 
2. bia(2-chloroethyl)ethrr 111-u-4 
3. 2-chloro@moL 99ST-8 
4. 1.3.Dichloroknrene S41-73-l 
5. 1,4-Dichlorobenrene lW-46-T 

10 sso 10,wO 

10 SO 10,Km 
10 s30 10,DOO 
10 330 10,000. 
10 530 10,000 

6. 1.2.Dichlorobefume 95-50-l 
7. 2.Methylphmol 95-48-7 
1. 2.2'.oxybis I-Chloropro(wn 108-60-l 
9. L-Methylphmol lob-44-s 

10. Y-nitroso-di-n- 621-64-T 
dipropylrine 

10 350 10,000 
10 sso 10,DOo 

10 3so 10,oou 
10 330 10,000 
10 330 10,000 

11. Hexuhloroethan 67-R-l 10 330 10,oDO 
12. Yitrobmxene 98-95-3 10 sso 10,DDO 

13. Iso@orone n-59-1 10 330 10,000 

14. 2-tditr~enol 88.7S-S 10 330 10,000 
15. 2.4.Dimethyl@wnol 105-67-9 10 sso 10,000 

16. bis(2-chloroethoxy)mthane 111-91-1 10 sso 10,000 
10 350 10,000 
10 SSO 10,DoO 
10 330 10,000 

10 330 10,000 

17. 2,4-Dichloropkenol 
16. 1.2.4.Trichlorobmxm 
19. YIphthrlene 
20. L-Chloroonilin 

21. lkxrchlorohrtadiene 
22. 4-Chloro-3.methylphenol 
23. 2.Methylnaphthrlm 
24. Hexuhloruyclopmtmdim 
2s. 2,4,6-lrichloro#wnol 

26. 2,4,5-Trichloro@mnol 

27. 2-Chlorwphthrlene 
28. 2-Nitrwniline 
29. Dirrthylphthalate 

30. Acenaphthalm 

31. 2,6-Dinitrotolucm 
32. 3.nitrwniline 

33. Accnrphthene 
34. 2,4-Dinitroprenol 

m-83-2 
120-62-l 

91-20-3 
106.47-I 

87-60-3 
59-50-7 
91-57-6 
n-47-4 

M-06-2 

95-95-L 

91-58-7 
M-74-4 

131-11-3 

ZM-W-8 

606-20-2 
w-w-2 

83-32-9 
51-28-S 

10 330 10,000 
10 330 10,000 
10 330 10,000 
10 550 lD,DOO 
10 530 10,000 

25 wo 25,000 

10 330 10,000 
25 Boo 25,000 
10 330 10,000 
10 330 10,000 

10 330 10,000 

2s wo 2s,ooo 
10 330 10,wo 

2s 800 2s,wo 
jS 800 n.wo 
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Table 9.1 
Analytes and Reporting Limits (cont'd.) 

SEWVOLATILES CAS no. 

36. DiMfuotufm 
37. 2,4-Dinitrotolun 

38. Diethylphtholate 
39. L-Chlorophenyl- 

@wnylether 

40. Fluorm 

132-64-9 10 sso 10,wo 
121-14-2 10 330 10,000 
64-M-2 10 sso 10,000 

m-n-3 10 sso 10,000 

M-73-7 10 330 10,DOO 

41. L-~itroonilin 
42. 4.6.Dinitro-2- 

Irthylphenol 
43. Y-nitrosodi@wnylrine 
U. 4-Brmenyl- 

pkenylether 

43. Hex~chlorobafum 

100-01-6 
534-52-l 

2s 1100 25,000 
2s Boo 25,000 

6-30-6 10 330 10,DOO 
101-55-3 10 a0 lD,DDO 

118-74-l 10 330 10,000 

46. Pwwchloro@wnol 87-M-5 25 wo a,ooO 
47. Phmmthrene 85-01-8 10 330 10,wo 
48. Anthrrcm 120-12-t 10 330 10,oDO 
49. C~rbazole M-74-8 10 330 10,ODO 
SO. Di-n-hrtylphthalote U-74-2 10 330 10,oDO 

51. Fluorrnthm 2M-U-O 10 330 10,000 
52. Pyrene 129-00-O 10 330 10,wo 
53. Butylknzylpkthrlate BS-M-7 10 330 10,000 
54. 3,3'-Dichloroberuidine 91-94-l 10 330 10,wo 
55. Benzo(r)anthrrcene 56-55-3 10 sso 10,wo 

56. Chrysm 218-01-V 
57. bic<2-Ethylheryl)phthrl~te 117.m-7 

58. Di-n-octylphthalrte 117-84-o 

59. Bcnro(b)fluormthene 205-w-2 

60. Benro(t)fluorrthene 207.OB-9 

10 330 10.000 
10 330 10,000 

10 330 10,000 

10 330 10,000 
10 330 10,DOo 

61. Benro(a)pyrm SO-St-8 10 330 10,000 

62. Jndeno(l,2,3-cdmmne 193-39-s 10 330 10,000 
63. Dibenr(a,h)anthrrce 53-70-3 10 330 10,000 

64. Bmro(g,h,i)perylm 191-24-2 10 330 10,wo 

CROL 
Uter 

WL 

CLP SW 3/W' 
CROL 

Lou Soil 

ua/Ka 

CROL 
Hodiu Soil 

W/Km 

dent. The Ouantitrtia, Limits listed herein art Specific Ouwtitrtion Limits are highly wtrir dep 

provided for guidance rrrd my mt rlwys be xhicvrble. 
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Table 9.1 
Analytes and Reporting Limits (cont'd.) 

m 

myoLnT~s 

Wified method Mified Methad TCLP Method 13114 

6252/82703 Id (cadified P703 
II 

PL QL OL 

ueter soil Leuhrtr 

CM no. WL un./l(a WL a 

1. Aane#nheno 03-32-v 2 LO 
2. Acumphthylw 208-96-8 2 40 . 
5. Anthracw 120-12-7 2. 40 I . 

4. Ienxo (e) enthrecm 56-55-3 2 40 
5. Benxo(r)pyrw 50-32-a 2 40 

m- 
6. Benzo(b)fluwmthene 205-W-P 2 LO 

7. Benxo(g,h,i)prylw 199-24-2 2 40 
8. Benzo(k)fluorrthene 207-w-9 2 LO 
9. Bmroic Acid l 65-05-O 2 40 . I 

10. Benzyl ALCohOl l lW-51-6 2 40 . 

11. L-lreenyl-phenylethcr 101-55-3 2 40 . 
12. Butylbenxyl~thrlrtc 85-66-7 2 40 . I 

13. L-Chloro-3-nthv(ohenonol . . 2 40 20 
14 (purr-chIoro-lrte-crnol) 
15. 4-Chloroenillne l 106-47-I 2 40 . 

lb. bir(2-chloroethory)nthane 111-91-l 2 40 . 
17. bir(2-chloroethyl)rthrr 111-44-C 2 40 I 

18. bis(2-chLoroisapropyL)cthrr lfJB-60-l 2 40 I 
19. 2-ChLororupkthaLm W-58-7 2 40 . 
20. 2.Chlorophenol 95-57-8 2 40 . 

21. C-ChLorop)lmylphenyLcther 7005-R-3 2 40 

22. Chrycene 218-01-9 2 40 

23. Of-n-butylpkthrLrte U-74-2 2 40 
24. Oi-n-octylphthrlrte 117.u-0 2 40 
25. Oibenx(e,h)mthrecene 53-70-3 2 LO . 

OL - Puentitrtion Limit 

. - HSL conpard cxtcndtd rrvlytis r*ired 

Specific wntitrtion Limits arc highly wtrix dcprdrnt. The qwntitrtim limits Listed 
herein are providrd for guidencc l d uy not l lueys be l chievablc. 

Ountitetion liritr for roil/sedimts l re besed on YC~ weight. The qUMtitetim limits 
crlculrted h the Loborotory are on l dry wei*r besis ud uill be higher. 
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Table 9.1 
Analytes and Reporting Limits (cont'd.) 

I)odified Method 

6252/827D3 

Modified Method TCLP Bethod 1321’ 

m? 70 
OL OL QL 

Umter Soil Louhate 
CAS MO. 

26. Oibauofurm lJ2-64-9 2 40 . 

27. 1.2.Oichlorobetum 95-50-l 2 40 
28. 1,3-Dichlor&mtum 541-73-l 2 40 I 

29. l,C-D~ch~orobmzme 106-46-7 2 40 20 
30. 3.3’.Dichlorobenxidine 91-94-l 2 40 I 

31. 2.4-Dichloro@mol 120.Lu-2 2 40 
32. Diethylphthrlrte 84-M-2 2 LO . 

33. Dirthyl phthrlate 131-11-3 2 40 . 

U. 2,4-Diawthylphenol 105-67-9 2 40 
35. 4,6-Dinitro-2-rrthyl@mnok 534-52-l 2 40 . 

36. 2,4-Dinftro#mol 51-28-5 2 40 . 

37. 2.4.Dinitrotoluene 121-14-2 2 LO 20 
36. 2.6.Dinitrotoluene 606-20-2 2 LO . 

39. bir-2 Ethylheryl phthrlrte 117-61-f 2 40 I 

40. FLuorene 86.n-7 2 40 I 

. 
41. Fluoranthme 206-44-O 2 40 . 

42. m . I 2 40 20 
43. Weruhlorobtdiene 2 40 20 
U. Heruhlorocyclopntdime 77-47-C 2 40 . 

45. I(exuhloroethane 2 40 20 

46. I-(1,2,3-cd)pyrene 193-39-5 2 LO . 

47. Is*oron~ M-59-l 2 40 I 

48. 2-Methylnapthalene l 91-57-6 2 LO . 

49. 2-Methylphenol l 95.4a-7 2 40 I 

50. C-Methylphenol l 106-U-5 2 40 I 

QL - Orvntitrtion Limit 

l - HSL conpand l rteded l rulysis required 

specific wntitrtion limits are highly matrix depndmt. The quentitrtion limits listed 

herein arc providrd for guidance and mry not rluryt be l chirveble. 

Owntitrtion limits for soil/sedinu!nts are bred on wet weight. The qantitatian limits 

crlculrted by the l&oratory are on II dry wi@t basis l d uill be higher. 

- 
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Table 9.1 
Analytes and Reporting Limits (cont'd.) 

P 

SElWOLATILSf 

BWified ttethod Wadifird Method TCLP Method 1311' 

6252/82rd 827c? aodifid 82703 li 

OL PL OL 

water Soil Leuhrte 

us No. uWL U&K0 w/L 
P 

51. N-nitrwo-di-n 621-64-f 
dfpcmirine 

52. n-nitrosodilrthylwir a-15-9 
53. W-nitro8adiphenylnir 6-30-6 
54. Y@thaLone 91-20-3 
55. 2-Yitroamlin l ua-74-L 

56. 3-Nitroanalin l w-w-2 
57. L-Uitroeneline 100-01-6 
58. Nitrobenzene 
59. 2-Nitrophenot 

98-95-3 
M-75-5 

60. 4-litro@wnol 100-02-7 

2 

2 
2 
2 

t 
2 

40 

Lo 
40 
40 
40 

40 
LO 
40 

40 
40 

. 

20 
. =I 

61. Pentechlorophenol 87.B6-5 2 40 .2D a 
62. Phmnthrene 85-01-8 2 40 . 
65. Phenol 10-95-2 2 LO . 
64. Pyrw 129-00-O 2 40 . 

65. Pyridine 110-U-l 20 I 

66. 1,2,4-lrichlorobnrene 120-62-l 2 40 . 

2 40 
611. 2,4,6-Trichlorophenol M-06-2 2 40 

OL - Ouantitrtion Limit 

l - MSL cw enter&d l mlysir r*irmd 

Specific ~ntitrtion limits we highly rtrix depw&nt. The qantftrtion limits listed 

herein l re provided for guidance uld wy not rlwys be rchievrble. 

c 

I 

Ouentitotion limits for soil/redinmtr we bered on wt ueight. The qmt1trtion limits 
crlculrted by the letioretory l re on l dry ueight besir rrd vi11 be higher. 
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Table 9.1 
Analytes and Reporting Limits (cont'd.) 

PESTICIDESIPCBs CAS Yo. 

CLP SW 3/9D6' CLP pB13/90' 

CROL CROL 
Uater ’ soil 

W/L w/K9 

1. l lphr-BHC 
2. ktl-BMc 
3. deltr-Bnc 
4. gmmm-BUC (limiuie) 

5. neptechlor 

319-W-6 0.05 1.7 
319-M-8 0.05 1.7 
319-86-8 0.05 1.7 

56-89-9 0.05 1.7 
76-44-8 0.05 1.7 

6. Aldrin 309.DD-2 0.05 1.7 
7. Heptrchlor epoxidr 1024-57-3 0.05 1.7 
1. Erdosulfm I 959-98-a 0.05 1.7 
9. Dieldrin 60-57-l 0.10 3.3 

10. 4,C'DDE R-55-9 0.10 3.3 

11. Endrin 72-20-s 0.10 3.3 
12. EMosulfen II 33213-65-9 0.10 3.3 
13. 4,C'DDD R-U-8 0.10 3.3 
14. Endorulfen Sulfite 1031-07-1 0.10 3.3 
15. 4,4'-DOT 50-29-3 0.10 3.3 

16. Methoxychlor 72-43-5 0.50 17.0 
17. Endrin ketone 53494-70-5 0.10 3.3 
18. Erdrin l ldehyde 7421-36-3 0.10 3.3 
19. rlphe-Chlordene 5103-71-v 0.05 1.7 
20. gmmne-Chlorden 5103-74-2 0.05 1.7 

21. TOXBphW 8001-35-2 5.0 170.0 
22. Aroclor-1016 12674-11-2 1.0 33.0 
23. Aroctor-1221 iiiwze-2 2.0 67.0 
24. Aroclor-1232 11141-16-5 1.0 33.0 
25. Aralor-1242 53469-21-V 1.0 33.0 

26. Aroclor-1248 

27. Aroclor-1254 

21. Aralor-1260 

126'12-29-6 1.0 33.0 
11097-69-l 1.0 33.0 
11096-P-5 1.0 33.0 

,- 

- 

.-- 

There is no diffcrentirtion in the preparation of Low l nd rrdiun soil snples in 

this mthod for the analysis Of pesticides rrd rroclors. 

- 
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Table 9.1 
Analytes and Reporting Limits (cont'd.) 

Modified Method Modified Method TOP Method 13114 

d/d Modified 8D6D3 

OL PL OL 

U8ter foil LouheW 
WL 

1. l lphe-WC 319-84-6 
2. ~tr-wlc 319-M-l 
3. *Ita-BHC 319-M-8 
cr ~-BWc (Itram) 51-89-9 , 
5. HeptrhIor 76-U-8 

0.10 4.0 
0.10 4.0 
0.10 4.0 
0.10 4.0 
0.10 4.0 

6. ALdrin 309-00-2 0.10 4.0 
7. Heotuhlor rporide 1024-57-S 0.10 4.0 
8. ErdoruLfan I 959-98-U 0.10 4.0 
9. Dieldrin 60-57-l 0.10 4.0 

10. 4,L'DDE R-55-9 0.10 4.0 

11. Endrin R-20-8 

12. EWulfen 11 33213-65-9 

13. 4.4'000 R-54-6 
14. Erdosulfm Sulfate 1031-07-1 
15. 4.4'.DO1 50-29-S 

16. kthoxychlor R-43-5 
17. Endrin rldehvde 7421-36-3 
18. ChlOrbn 57-74-V 
19. Toxm#lm 8001-35-2 

20. Aroslor-1016 

0.5 

0.10 
1.0 
1.0 

12674-11-2 1.0 

0.10 
0.10 

0.10 
0.10 
0.10 

4.0 
4.0 

4.0 
4.0 
4.0 

4.0 

4.0 
200 

70 

70 

. 

.2.0 
, 4.0 

. 
4.0 _ 

. 

. 

. 

21. Aroclor-1221 11104-28-2 1.0 70 . 
22. Aroclor-1232 11141-16-5 1.0 70 . 
23. Aroctor-1242 53469-21-V 1.0 70 . 

24. Aroclor-1248 12672-29-6 1.0 70 . 

25. Aroclor-1254 11097-69-l 1.0 70 
w . 

26. Aroclor-126D 11096-P-5 1.0 70 I 

c 

Specific Ouurtitrtion Limits l re highly matrix depeaknt. The Ouantitrtion Limits Listed herein are * 
provided for guidance oral uy not l lueys be l chieveble. 

- 

Ouentitrtiar Limits listed for soil/sedinrrrt l re bred on uet wight. The Owntitetia? limits 

calculrtea by the Laboratory for soil/scdimt, calculated on e dry wei*t besir, vi11 br hither. 
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Table 9.1 
Analytes and Reporting Limits (cont'd.) 

lwdifid method walified Method 
swb6/alrd 815d 

OL OL 
uater soil 
up/L W/K@ 

OL 
Lea&ate 

W/L 

1. 2.4-O 
2. filvex 

3. 2,4-01 

4. 2,4,5-T 
5. Delepon 

6. Diem 
7. Dichloroprop 

8. Dinoseb 
9. MCPA 

10. MCPP 

0.1 
0.1 

0.1 
0.1 

0.1 
0.1 
0.1 

0.1 
25 
25 

20 
20 c 
20 
20 
20 
20 
20 

20 
5ooo 
moo 

WISCELLWEM ANALYSES OL OL 

1. PWCs *Fingerprintinp (W/L> (WO) 

garol in 100 2 
rinerel spirits loo 2 
kerosene 100 2 
Iz Fuel Oil/Diesel 100 2 
L1 Fuel Oil 100 2 
# Fuel Oil 100 2 
LWicrting Oil 100 2 
Coal tar loo 2 

3. Oil and Grease 

lnfrr-red ( Method 413.2') 2 me/L 
grrvirtric U4dified Methal C13.1') 5 rip/L 

OL 

100 m/Kg 
250 m/Kg 

4. PCBs in Oil 

OL - OLvntitrtion Limit 
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Table 9.1 
Analytes and Reporting Limits (cont'd.) 

1. Aluirma 

2. AntiNny 
3. Arsenic 
4. Brriun 
5. Reryltiux 
6. C&Mm 

7. CllCiurl 
8. Chraiux 

9. cowt 

10. Copper 
11. Iron 
12. Led 
13. U9nerim 
14. ltmn@mosr 
15. Mercury (HGNA) 

16. Nickel 
l?. Potasriun 
18. Seteniun 
19. Silwr 
20. Sodiun 

21. Thelliun 
22. Vmediun 
23. Zinc 

boron 

- 

1 ClP mu 3/d 
1 UDL CRDL 

The CLP CRDL l re the inatrrarnt dttoct ion Liritr obtained in purr bter. The 
detection limits for xnples my be comiderably hipker Ming on the 
smle Irtrix. 

1 
- 

T 

I 



QUALITY ABBURAMCt PLAN 
iil!T INC., CAK8RIDGC 
Section: 9 Page: 17 of 18 
Revision: 3 
Revision Date: 10/01/92 

Table 9.1 
Jinalytes and Reporting Limits (cont’d.) 

TCLP *tnaQ IS11 ICAP AMLYSIS 
Methab 6Dld Methadl 200.7bCd 

fumnce *rYLya~t 

roo0 Serrw 
OL IDL IDL 

1. 
2. 
3. 

L. 
5. 

6. 

7. 
8. 

Aluiru 
AntrrPy 
Anmtc 

neriun 
Reryl I i un 

sorOll 

CmlUD 
UlClW 

SO 
so 

0-s loo 

10.0 10 

1.0 
100 

0.1 5.0 

100 
9 tnruntw 0.5 

10. catt 
11. Comer 
12. Her. Chraiu 
1s. Iron 

14. Led 0.5 
1s. negnes1un 

16. Meno8nne 

17. Mercury 0.01 
18. @W- . 

19. Nickel . 
20. Potrrsiu . 

5.0 

5.0 
5.0 

50 
10 

1w 

100 

5.0 

0.P 
100 
5.0 
SW 

21. SeLmim 0.2 loo 
22. si lwr 0.1 5.0 
2s. sod1un loo 

26. Thrlliun loo 

25. Tin 50 

26. Venmdvw 5.0 

27. Zilx 5.0 

10 

6.0 
20 

2.0 

0.20 
20 

0.60 

20 

1.0 
1.0 

1.0 

0.50 
2.0 
tw 

20 

1.0 
O.lV 

20 

1.0 
loo 

20 
1.0 

20 

20 
10 

1.0 

1.0 

6.0 
2.0 

2.0 

1.0 

2.0 
. 

. 

1.2 
0.40 

s 

. 

0.20 
- 

0.40 

0.20 

. 

0.40 
. 

I 

I 

. 

s 

. 

0.20 
0.20 

. 

0.40 

2.0 

Instrumnt detectron limits are rgdlted qwrterly. 

l Mercury •M~YSIS by *ethoea 24S.17/7Lzd 
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Table 9.1 

MWlyte 

Analytes and Reporting Limits (cont'd.) 

Qrntrtmt1m Llmltn 

soil 

1. ktdity 20 WL 
2. Atkal inity 2.0 Ir/L 
3. -Ia 0.10 v/L 
4. Iiocnrlcel oxyprn om (IQ)) 4.0 WL 
5. IiochrccmL oxwmom, carboruc- (-1 6.0 V/L 
6. C?I~ICB; OXWWI O- (CW) 10 V/L 
7. Chlorroe 0.10 4/L 
8. Color 5.0 color dtr 

0. CVunN, Total 0.010 m/L 
70. cvema. 4mnvAe 0.010 9/r 
11. Flwrtdo 0.10 4/L 
12. n4ms 1.0 WL 
13. IfvUrogen Ian (Pn) 0.20 @I wits 
14. Kjelddd Wttrw, Total (TTY) 0.S v/L 
15. tiLtrate 0.10 m/L 
16. Yltrrte/Yltrite 0.020 IO/L 
17. ormntc cwtmn, rota (rot) 0.10 q/L 
18. orthnumpkmte 0.010 V/L 
19. Phanolr 0.010 4/L 
20. PnonmlOM, Totot 0.010 w/r 
21. ResiSr, TotOt (ISI 5.0 v/L 
22. Resrem, Won-Cilterrblr (TSS) 5.0 wr 
25. Rn~or, Lettteeble 0.10 m/L/how 
24. Rnwtue, Vol~tlte (TK) 5.0 V/L 
25. Res~am. FIlterable (TDSI 5.0 V/L 
26. S#cific C0nQlctafxe 5.0 UlkOfd 
27. Sulfate 0.5 V/L 
28. Sulff* 1.0 WL 
29. Sulfite 5.0 V/L 
30. Turbidity 0.50 mitr 

1 v/Q 

1 vm 

0.5 v/Kg 
0.5 V/CR 

0.5 v/K@ 

2s v/m 

1 V/Q 
0.2 v/Kg 

0.1 v/Q 
0.2 WKR 

1 WK8 
. 

I 

4 V/Q 
10 v/co 

llll)lts of Oetectlm my vrry with smle mtricn. 

i 

v 

m 

I 
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10.0 CALIBRATION PROCCDURES AND PRRQURNCY 

This section describes the calibration procedures and frequency for 
the instrumentation which will be used in the determination of the 
parameters of interest. 

10 .l Laboratory Standard8 

Materials used for calibration, internal standards and surrogate 
standards 
obtained 

will be of the highest purity available and will be 
through the U.S. Envrronmental Protection Agency 

Pesticide and Industrial Chemicals 
commercial 

Repository or a suitable 
source. 

those routinely used 
ThTncalikration procedures outlined here are 

laboratory. The frequency of 
calibration is also included in Table 7.1. 

10.2 Standards Traceability 

All materials, whether high purity bulk materials or prepared 
solutions, will have the following information, at a minimum, 
recorded into an analytical standards logbook: 
catalog number, production lot number, date 

idenfity, supplier, 

purity or concentration, and expiration date. 
re;;f;ed! reported 

information 
will be recorded when the material is received, or no later than 
the first time the material is used. 

All analytical standards and spiking solutions will have a unique 
identification consisting of a name, number and the preparation or 
received date. This identification will be clearly recorded on the 
label of 
using thisa?ientification, the material can be traced back to 

bottle containing this material. By consisten;:: 

original source material. 

Documentation of all 
logbooks. The 

standard preparations will be recorded in 
volume and numerlcal reference of all analytical 

standards or spiking solutions used in the preparation of another 
standard will be recorded in the standard preparation logbook. 

All calibration standards must be verified against and 
independently prepared standard from a second manufacturer, or a 
different lot from the same manufacturer. 
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10.3 GCU Calibration Procedure 

The full calibration procedure outlined below is performed 
initially and then again whenever the criteria for the continuing 
calibration check are not met. The tuning procedure is done every 
12 hours for as long as the calibration is valid, and prior to an 
initial calibration. 

1. 

2. 

3. 

4. 

At the beginning of each shift that volatile organics analyses 
are performed, the GC/HS system must be checked to verify that 
acceptable performance criteria are obtained for 
bromofluorobenzene (BFB). The performance test must be passed 
before analyzing any samples, blanks or standards. A tune 
with decafluorotriphenyl phosphine (DFTPP) is used prior on 
instruments dedicated to semivolatile analyses. 

Analyze a five point initial calibration sequence using 
standards prepared following EPA protocols. Calibration 
check compounds (CCCs) criteria must be met before sample 
analysis may begin. 

Analyze a continuing calibration check standard prepared 
following EPA procedures. 
Check Compounds (SPCC) 

If the CCC and System Performance 
do not meet the criteria stated in 

the CLP SOW 3/90 (OLMO1.2), the source of the problem must 
be identified and corrected before sample analysis can 
begin. If these criteria cannot be met, the instrument must 
have a new initial calibration performed following any 
necessary maintenance. 

Record all values for the initial and subsequent calibration 
verifications. 
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10.4 Gas Chromatograph Calibration Procedurom 

A full initial calibration procedure is done when continuing 
calibration criteria are not met or when any major change in 
instrument hardware or instrument parameters is made. 

1. Analyze a Resolution Check Mixture standard to ensure that 
the following criteria is met: The depth of the valley 
between two adjacent peaks must be greater than or equal to 
60% of the height of the shorter peak. 

2. Analyze a Performance Evaluation Mixture to check endrin and 
DDT breakdown which must not exceed 20% for either compound 
or 30% for combined breakdown: 

3. Analyze Arochlor and toxaphene standards. One concentration 
of each is analyzed and the retention time and calibration 
factor for each is determined using a set of 3-5 major 
peaks. 

4. Analyze 3 concentrations of Individual Standard Mixtures (5 
concentrations for SW846 anal ses) containing all of the 
target list pesticides. The 1 nearity of each compound is 1 
determined by calculating the %RSD of the calibration 
factors. The RSD for each compound should not exceed 20%. 
(Up to two compounds per column can exceed 20% , but must be 
less than 30% RSD.) 

5; Analyze an Instrument Blank. The concentration of any 
target analyte in this blank must be less than .5 X CRQL. 

6. Analyze a Performance Evaluation Mixture. The calculated 
concentrations of each analyte in this mixture should be 
within 75-125 0 of the expected value. The breakdown 
products, retention time window drift, and peak resolution 
are also checked. Peaks in the Performance Evaluation 
Mixture must be 100% resolved. Retention times must fall 
within the windows specified in the CLP SOW for each 
compound using the mean retention time from each of the 
Individual Mixes as the center of each window. 

7. Samples are run once all of the above standards are run and 
the acceptance criteria are met. - 

8. No later than 12 hours after the injection of the Instrument 
Blank, another Instrument Blank followed by the medium level 
of each of the Individual Standard Mixtures must be run to 
assess the validity of the continuing calibration. The 
blank results must be as specified in step X6 above, and the 
.individual standard mixture results must be within 25% of 
the expecred value for each analyte. Resolution between 
peaks must be > 90%. 
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If the continuing calibration check (step 9 above) meets the 
acceptance criteria specified sample analysis may continue 
for another 12 hours (from the time of the InFtrument Blank 
injection) before repeating the continuing calibration check 
this time using a Performance Evaluation Mixture rather than 
the Individual Standard Mixtures. 

Continue analyzing samples and checking the continuing 
calibration alternately using both Individual mixtures and 
the Performance Evaluation Mixture 

10.5 ICP Calibration Procedure 

1. 

2. 

3. 

4. 

5. 

6. 

Calibrate the instrument using a blank and one concentration 
of each element. 

After the calibration standards are run, verify the initial 
calibration for each element of interest using an EPA 
Quality Control concentrate or other independent stan;;rdt;: 
a concentration within the calibration range. 
reported values for the calibration check sample exceed the 
control limits of 90-110% expected value, the analysis is 
terminated and corrective action taken. 

Once the system is satisfactorily calibrated, verify the low 
end of the calibration with an initial calibration blank. 
The result of this blank analysis must be + 5x the IDL for 
for each element of interest for commercial work or & CRDL 
for CLP analyses. 

To assure calibration accuracy throughout each analysis run, 
the calibration check standard must be analyzed after each 
set of 10 analyses. The calibration check sample is alSO 
analyzed after the last analytical sample. If the 
calibration check sample is out of the control limits of 
90-1102 expected value, the analysis must be terminated and 
the instrument recalibrated. All samples analyzed since the 
last in control calibration check must be reanalyzed. 

To assure low end stability, a blank must be run after each 
continuing calibration verification sample. The result of 
the blank analysis must be 2 the detection limit of each 
element of interest. 

All values for the initial and subsequent calibrations are 
reported on a computer generated print out of the analytical 
.seguence. 
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10.6 Graphite Furnace Calibration Procoduro 

1. 

2. 

3. 

4. 

5. 

6. 

Calibrate 
standards, 

the instrument beginning with a blank and three 
working toward the highest standard. 

After the system is 
calibration 

calibrated, verify the initial 
for each element of interest ' 

Quality Control concentrate or other independe~:'&~= at': 
concentration within the calibration range. The result of 
the ICV should be within 
is not, 

10% of the expected value. If it 
the analysis must be terminated and 

action taken. corrective 

Once the system is satisfactorily calibrated, verify the low 
end of the calibration with an initial calibration blank. 
The result if this blank analysis must be + 5X the IDL for 
each element of interest for commercial work and 2 CRDL for 
CLP analyses. 

To assure calibration accuracy throughout each analysis run, 
the calibration 
frequency of 

check standard must be analyzed at a 
10% or every 2 hours during an analysis run, 

whichever is more frequent. 
also analyzed after 

The calibration check sample is 
If the calibration check 

the last analytical sample. 
sample is outside the control limits of 

90-1008 expected value, the analysis must be terminated and 
the instrument recalibrated. 
last time the 

All samples analyzed since the 
calibration check was in control must be 

reanalyzed. 
. 

To assure low end stability, a blank must be run after each 
continuing calibration verification sample. The result of 
the blank analysis must be f the detection limit of each 
element of interest. 

All calibration quality control sample results will be 
printed on the computer generated analysis run information. 

10.7 pB Meter Calibration 

1. Perform an initial operating check of the electrode and 
meter according to manufacturer's instructions. e 

2. Calibrate the meter according to the 
Use the standards prepared above. 

operating instructions. 

3. Analyze a quality control standard to verify instrument 
calibration. 

- 
4. Record all values for initial and subsequent calibration 

verifications. 
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10.8 Auto-Aaalyzor 

1. Calibrate the instrument using the blank and the standards. 

2. After the instrument is calibrated verify and document the 
initial calibration using an EPA quality control concentrate 

other independent standard at a concentration other than 
%at used for calibration but within the calibration range. 

3. If the reported values for the calibration check sample 
exceed the control limits, the analysis is terminated and 
the problem corrected. 

4. To assure calibration accuracy throughout each analysis 
sequence, the calibration check standard must be analyzed at 
a frequency of 10%. The calibration check sample is also 
analyzed after the last sample in the sequence. If the 
calibration check sample is outside the control limits, the 
analysis must be terminated and the instrument recalibrated. 
All samples analyzed since the last time the calibration 
check was in control must be reanalyzed. 

10.9 Tot81 Organic Carbon Aaalyeor Calibration Procedure 

1'. Calibrate the instrument according to the procedures 
manufacturer's operating manual. 

in the 

2. Use these working standards at the start of each analysis 
day to verify that the instrument is functioning properly. 

3. Analyze an EPA quality control concentrate or other 
appropriate If the results are 
within 

laboratory control sample. 
the established control limits, the analysis may 

proceed. 

4. Document all standard preparations and instrument operating 
parameters. 
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10.10 IOXl ChrOm8tograph C8libratiOn ProcdUrm8 

1. Calibrate the instrument beginning with the blank and 
working toward the highest standard. 

2. After the system is calibrated, verify and document the 
initial calibration 
EPA Quality Control 

for each analyte of interest using an 
concentrate other 

standard at a concentration otherorthan that used for 
independent 

calibration but within the calibration range. 

3. If the reported values for the calibration 
exceed 

check sample 
the control limits, the analysis is terminated and 

the problem corrected. 

4. To assure calibration accuracy throughout each analysis run, 
the calibration check 
frequency spe;i;ied 

sample must be analyzed at the 
in Table 5.3. The calibration check 

sample must be 
sample. 

analyzed after the last analytical 
If the calibratron check sample is outside the 

control limits, 
instrument 

the analysis must be terminated and the 
recalibrated. All samples analyzed since the 

last time the calibration check sample was In control must 
be reanalyzed. 

5. Record all values for the initial and subsequent calibration 
verifications. 

10.11. Hercury Analyzer Calibration Procedure - 

-- 

1. Calibrate the instrument beginning with the blank and 
working toward the highest standard. 

2. After the system is calibrated, verify and document the 
initial calibration using an EPA Quality Control concentrate 

%at 
other independent standard at a concentration other than 
used for calibration but within the calibration range. 

3. If the reported values for the calibration check sample 
exceed the control limits, the analysis is terminated and 
the problem corrected. 

4. To assure calibration accuracy throughout each analysis run, 
the calibration check must be analyzed at a frequency of 10% 

every 2 hours during an analysis Nn, whichever is 
Zeguent. 

more 
The calibration check sample is also analyzed 

after the last sample. If the calibration check sample is 
outside the control limits, the analysis must be terminated 
and the instrument recalibrated. All samples analyzed since 
the last time the calibration check was inside the control 
limit must be reanalyzed. 
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10.12 &8lytiC81 8818BCem C8libr8tiOn 

Each analytical balance is calibrated each day of use by 
weighing at least 3 weights in the appropriate the range of 
intended use. and certifying that the balance is capable of 
accurately 
beyond 

determining 
what the 

the weight to one decimal p;f:: 
intended use requires. 

maintained 
The weight 

in the laboratories are checked periodically 
against a set of Class s certified weights maintained by the 
QA Coordinator. Daily calibration information is kept in a 
logbook for each balance, and QA maintains records of its 
weights inspections. In addition, all analytical balances 
are under manufacturer service contracts and are inspected 
by a certified service representative yearly. 

10.13 Oven Tomporature Check 

Two separate types of ovens are maintained for the analysis 
of samples. Each oven is vented and has an exhaust fume 
hood. One is used for low temperature (<200°C) desiccation 
and evaporation. This oven has thermoelectric 
potentiometer to maintain operating temperature. The 
temperature is monitored daily with a laboratory grade 
mercury thermometer and that information is recorded in a 
logbook. 

The other oven is a muffle furnace used for volatile solids 
and ash determinations. This furnace operates at high 
temperatures (>2OOOC) +2oc. The oven temperature 
monitored on each day of use and the information is recortid 

log book. 
pFeci:ion 

Thermometers are calibrated against 
thermometers certified by the National Bureau of 

Standards. All calibration information is recorded and each 
thermometer is given a unique ID. 

10.14 Refrigerator T@mper8tUrO Check 

Refrigerators are kept at a constant 4O C as measured by a 
calibrated thermometer. The temperature is monitored at 
least once daily and this information is recorded in a 
refrigerator specific log book. Thermometers used to 
monitor refrigerator temperatures are immersed in water to 
ensure readings that are representative of sample and 
extract temperature conditions. 
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11.0 GLAMUARE WASHING 

Glassware from each group must be separately maintained in order to 
avoid contamination. There are designated work areas in the 
dishwashina room for inoraanics and oruanics qlassware, and each 
glassware technician is assigned 

In addition, 

to only-one department at a time. 

m Glassware containing soil from samples should be rinsed 
into a waste container -- m down the drain. 

m Glassware which has been moistened by organic solvents 
should be allowed to air-dry in a hood before being 
rinsed. 

11.1. Inorganic Glasrruare 

All volumetrics, 
plasticware 

graduated cylinders, pipettes, beakers, glass and 
used in the trace metal or priority pollutant analyses 

are cleaned by the following procedures: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Remove visible dirt by washing with tap water 

Wash glassware/plastic ware with tap water and glassware 
soap using scrub brushes. The automatic dishwasher can 
also be used if available. If the dishwasher is used two 
rinse cycles are necessary to remove all soap. 

Rinse hand washed items thoroughly with tap water. 

Alternately acid and DI rinse in the following order: 

1:l MO3 
Df water 

1:l HCl 
DI water 

This should be done in a sink with an acid trap. 

All beakers and watchglasses must be acid refluxed on a 
hot plate for one hour using 10 ml of concentrated HNO-.. 
This is done in the laboratory hood by the glassware 
technician. 

Rinse all glass/plastic ware (including the beakers and 
watchglasses that have been acid refluxed) three times 
with deionized water. 

Allow glass/plastic ware to dry in clean hood. 

Store clean plasticware in plastic bags. 
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I 

11.2 organic G18ssvare 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

a. 

Rinse the glassware at least twice with water prior to 
washing. Use brush to loosen any visible dirt from 
surface. 

Wash fragile and large pieces with soap and water in the 
dishroom sink using scrub brushes. 

MY item that is not too fragile or large can be washed 
in the automatic dishwasher. Hake sure that all items 
are placed securely and that no items will bump into each 
other. NOTE: Do not put small plastic items in the 
dishwasher. This will cause jamming and possible 
breakage of the machine. 

Add l/3 cup of granular soap to the dishwasher and allow 
it to run full cycle. 

All glassware, handwashed and dishwasher washed, must be 
methanol rinsed. This is done by the glassware 
technician in the fume hood. The waste is collected for 
disposal in the appropriate waste solvent drum. 

Glassware is allowed to dry in the dish room hood and 
then is returned to the laboratory drawers. 

Prior to initiating any procedures, the laboratory 
analyst must rinse all glassware with methylene chloride 
at least three times. 

If another solvent is going to be used in the glassware, 
an additional rinse with that solvent should be done 
after the methylene chloride rinses. 
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Several different types of QC samples are used to document the 
validity of the generated data. Quality control objectives and QC 
frequencies are outlined in Table 7.1. The following are definitions 
of the various types of QC samples routinely incorporated into 
analyses. 

12.1 Blrnk S8mples 

a. Field Blm - (Equipment Blank, Rinsate Blank) A sample 
of laboratory deionized water which proceeds through all 
the sample collection equipment after the equipment has 
been decontaminated. Field blanks should be collected once 
during a sampling event. 

b. Trio Blay& - A sample of laboratory water which is 
placed in an appropriate sample container, handled in the 
same manner as field samples, and returned to the 
laboratory with the samples, to assess the 
contamination introduced in transport. 

possible 

C. Boldinu Bw - A sample of laboratory water or solid 
matrix which is placed in an appropriate sample container 
and stored along with the.samples in the refrigerator or 
storage container to asses any contamination which may be 
introduced in storage. 

d. Method Blanks - A sample 
suitable 

of laboratory water or 
solid matrix that is carried through the entire 

analytical procedure (digested or extracted, and analyzed). 
These blanks are handled using the same reagents, 
surrogates, etc. as the samples in order to assess 
possible contamination during the analytical process. 

e. calibration Blanks - A sample of laboratory DI water or 
solvent containing the same reagents at the same 
concentration as the calibration standards. This blank is 
used to "zerotR the instrument. - 

-. 
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12.2 Bpiked samples 

a. rouate SD- (SS) - Compounds which are added to 
every blank, sample, matrix spike, matrix spike duplicate 
and standard in order to evaluate the analytical efficiency 
of the method in individual sample matrices. The surrogate 
compounds are chemically similar to the target compounds. 

b. . alvtical SD- (AS) - An aliquot of digested sample 
into which a known amount of compound is added. The 
analytical spike is analyzed immediately and the recovery 
is calculated in order to assess the matrix efffect on the 
analytical system. 

k SD&& . C. - Also called an LCS this is a volume of 
laboratory deionized water or clean solid matrix into which 
a known amount of compound is added. The blank spike is 
subjected to the entire analytical procedure, and the 
percent recovery of the spiked compounds is calculated in 
order to assess the efficiency of the extraction and 
analysis. 

d. - (Digestion Spike) An aliquot of 
sample (water, soil, or sludge). into which a known amount 
of compounds are added. The matrix spike is subjected to 
the entire extraction and analytical procedure. The 
percent recovery of the spiked compounds is calculated in 
order to assess the appropriateness of the method for that 
matrix. 

e. t? (MD) - A second aliquot of the 
same sample as the the matrix spike that also has a kIlOWn 
amount of compound added and is taken through the entire 
procedure. The percent recoveries of the spiked compounds 
for both the matrix spike and the matrix spike duplicate 
are compared in order to assess the precision of the method 
for that matrix. 

12.3 Initial Calibration Verification Standard (ICV) 

An independent reference standard made from a source different than 
that of the calibration standards, which is nm after each 
calibration of an instrument to verify that the instrument and 
standards are operating properly. 

12.4 Continuing Calibration Verification Standard (CCV) 

An analytical standard which is run at a specified frequency (e-g- 
every 10 samples, or every 2 hours, etc.) to verify the calibration 
of the analytical system. 

12.5 Duplicate Bamples 

A second aliquot of a sample which is carried through sample 
preparation and analysis proce&ras to verify the precision of the 
analytical method for that matrix. 
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.- 
12.6 Internal Btmdards (IS) 

Compounds added to every standard, blank, matrix spike, matrix spike 
duplicate, sample (for VOA), and sample extract (for semi-VOA) at a 
known concentration prior to the analysis. The internal standards 
are used as the basis for guantitation of the target compounds. 

12.7 fntorforence Chock Btaadard (X8) 

An standard used in ICAP analysis that contains low concentrations 
of analytes of interest, and high concentrations of 
elements. The ICS 

interfering 

analysis 
is run at the beginning and at the end of an 

sequence to ensure that the procedures used to eliminate 
interfering responses are operating properly. 
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13. CONTROL CEART PROGRAM 

Control charts are an important and useful part of a QWQC program. 
total 

They are also regarded as a significant tool of a 
quality management (TQM) program. 

containing 
In addition to 

of 
a large amount of information of the performance 

a process over time, 
allows this information 

the visual aspect of a control chart 
and 

used. A control 
to be expediently understood 

performance 
chart is able to display trends in the 

of the system and when these trends are detected 
they can often be addressed before more serious events occur. 

13.1 Gonoral Policy for Control Chart8 

1. Control 
system. 

chart must reflect the actual performance of the 
What is charted must be relevant to the system 

performance. 
trends 

The information must be timely so that 
can be detected in a proactive manner before the 

process gets completely out of control and a large amount 
of unacceptable 
environmental 

nproduct@@, is produced. For an 

analytical 
testing laboratory the 

results. 
product ' 

These results must be accurat? 
precise, representative, 
the client. 

and comparable to be useful t6 

2. Presently the NET 
based on laboratory 

Cambridge control chart program is 
control samples (LCS) and method 

blank surrogate recoveries. 
matrix spiked 

An LCS is a clean sample 

certain 
with (or containing) a known amount of 

target analytes. 
that the LCS is 

The advantage of using an LCS 

;Focess 
carried through the entire analytical 

both samples preparation and analysis, 
with th;? client samples. 

along 

in the LCS is 
The recovery of target analytes 

indicative of the performance of the 
analytical system, 
sample matrices. 

apart from any effects from field 
wet 

pesticides, 
For metals, mercury, 

and PCBs the LCS containing target 
chemistry, 

or elements is used. 
analytes 

For volatiles and semivolatiles the 
surrogates in the blank are plotted on the control 
charts. e 

3. Another important aspect of the NET Cambridge control 
chart program is analyst involvement. To be truly 
useful, the personnel involved with carrying out the 
analyses must know how the system is performing. 
direct involvement 

By this 
they will participate in detecting 

out-of-control conditions and will be actively 
responsible for correcting any conditions causing the 
analytical system to perform poorly. 
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13.2 Typos of Control Charts mod 

A control chart is 
parameter over time. 

a graph of a quality c,i;E;;i 
As currently defined the 

Chart Program will use what are referred to as "X" 
charts since the individual observations are plotted. 
The charts will contain all LCS or blank surrogate 
recoveries for a given analysis and matrix (watek or 
soil) with no averaging or sub-sampling. All out of 
control LCS values are to be included on the control 
charts but will not be used in the calculation of limits 
if there is an assignable cause. In addition to the 
individual data points, and a line connecting these 
points, the chart will also contain the following 
horizontal lines: 

n Upper control limit (UCL) -- the mean plus three 
standard deviations as calculated from a 
representative set of 25 data points 

m Lower control limit (LCL) -- the mean minus three 
standard deviations calculated 
representative set of 2Saiata points 

from a 
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Analysoe Charted 

EVERY LCS for all furnace metals, at least 3 ICP 
metals, and 
associated 

mercury (except those LCSs that are 
with unacceptable calibration QC) each 

matrix plotted separately 

plotted by digestion date and digestion batch ID 

EVERY CYANIDE LCS recovery for each matrix 
separately (Since there are many ways to do cyanide we 
have decided to plot only the types of analyses that 
are used for CLP type work, i.e., 
or DEP cyanide). 

no physiological 

Plotted by preparation/analysis date 

ALL 3 SURROGATES IN EVERY METHOD BLANK ON EVERY 
INSTRUMENT, each matrix plotted separately, 

plotted by run file ID 
of analysis 

8omiVoa ALL 6 SURROGATES IN 
INSTRUMENT, each matrix 

n 

Pest. 

m 

Pcm 

m 

TPH 

n 

indicating instnuaent and date 

EVERY METHOD BLANK ON EVERY 
plotted separately . 

plotted by extraction date 

EVERY LCS RECOVERY OF DDT AND HEPTACHLX>R except those 
associated with unuseable initial calibrations, each 
matrix plotted separately 

plotted by extraction date 

EVERY LCS RECOVERY OF PCB 1260 and 1016 except those 
associated with unuseable initial calibrations, each 
matrix plotted separately * 
plotted by extraction date 

EVERY LCS RECOVERY except those associated with 
unuseable initial calibrations, each matrix plotted 
separately 

plotted by extraction date 
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13.4 Genoratiag Control Charts 

Control charts are prepared by using SQC a Statistical 
software accessed through the network There are several 
choices in the Software which affect the style and 
content of control charts. The user is allowed some 
flexibility but all control charts must meet the 
following criteria: 

n 

13.4 

The vertical axis (y-axis) of the chart is for the 
KS recovery, in percent. 
gz 

The r?nge must encompass 
1;;;; aTzaypper allowable limits,as defined l?y 

F 
method. The hortzontal axis 

(x-axis) for the date of LCS preparation 
analysis foF volatiles). 

(or 

Each chart must be identified by the analyte or 
element being plotted and the appropriate matrix. 

There should be only one LCS type per chart. 

The points on the chart must be identified by date 
and be accompanied by their corresponding recovery 
value. 

Iatorprmting control Charts 

As the chart is updated, the person preparing .the 
chart is responsible for examining the chart for the 
out-of-control conditions defined below. Any 
out-of-control conditions are to be reported 
immediately to the Supervisor, and a documented 
corrective action investigation must follow. 

8 Any one point is outside the control limits 
(above the UCL or below the LCL). 

m MY seven consecutive points are on the same 
side of the mean. 

n Any seven consecutive points are successively 
larger, 
predecessozr 

smaller, than its immediate 

- 
l Any obvious cyclic pattern is seen in the 

points. 



- 
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On a quarterly basis, the Control Chart Program will 
be reviewed by the QAC and the Laboratory Director. 
At this time the need for changes in the program 
will be considered. 

13.6 Responding to Out of Control Conditions 

All out of control conditions noted from control 
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13.5 Review of Control Charts 

On a weekly basis, 
the Supervisor. 

the chart is to be reviewed by 
This will include seeing that the 

chart is up to date, 
that no 

is being properly prepared, and 
out-of-control conditions have been 

overlooked by the analyst. 

On a monthly basis, 
the Section Manager. 

the chart is to be reviewed by 
This will include seeing that 

the chart is up to date, 
and that no 

is being properly prepared, 
out-of-control conditions have been 

overlooked by the analyst. The Section Manager will 
ensure that a laboratory non-conformance report is 
filed for any out-of-control conditions. At this 
time the Section Manager will ensure that the 
current control charts are provided to the QAC for 
inclusion in 
reports (e.g. 

any required internal or external QA 
Monthly Progress Reports). 

charts need to be documented, reported, and 
investigated. 
the "Laboratory 

The proper format for this report is 
Non-Conformance Report". 

Only LCS or blank surrogate recoveries that exceed 
the 
will 

allowable limits defined by the method protocol 
result 

These 
in decisions to reject sample data. 

recoveries should still included in the 
control charts, 
should 

with an annotation that this point 

limits. 
not be included in any recomputed control 



- 

14.0 CORRZCTIVG ACTION 

An important part 
well-defined 

of any quality assurance program is a 
Cambridge 

effective policy for correcting problems. NET 
employs a corrective action system which 

under the drrection of the Division QA Coordinator. 
operates 

While the entire quality assurance program is designed to avoid 
problems, At also se-es to identify and correct the .problems 
that do exist. 
categories, 

Usually these quality problems fall into two 
immediate corrective action or 

corrective action. 
long-term 

14.1 Immediate Corrective Action 

Specific 
recognize 

quality control limits are in place to help analysts 
the need for corrective action. 

control indicators that are outside of 
Any quality 

criteria presented in Table 7.1 require 
the acceptable 

some form of 
corrective action. 
him/her 

Often an analysts experience will allow 
to initiate immediate corrective action at the bench 

level. 
incident 

All that is required in these instances is that the 
record. 

be documented in the sample preparation or analysis 

14.1 Long Term Corrective Action 

The need for more formal corrective action may be identified 
by performance evaluation sample 
trends, 

results, control chart 
or internal or external audits. 

which 
Any quality problem 

cannot be solved by immediate correctzve action falls 
into this category. The Division Quality Assurance 
Coordinator is responsible for managing the corrective action 
process for long term corrective actions. 
Control Coordinator 

The Quality 

Manager,delegate 
may,with the support of the Division 

and 
responsibilities for investigating problems 

implementing solutions to appropriate operational groups 
or individuals. 

The essential steps in the closed loop corrective action 
system are: 

8 identification of the problem: 

m assignment of responsibility for investigating the 
problem; 

n determination of the cause of the problem through 
investigation: 

n formulation of a corrective action plan: 

n monitoring the effectiveness of the corrective 
plan; 

m verifying the elimination of the problem: and 

l documenting the processes involved in the above. 

action 
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14.3 Documentation of Corroctivo Action8 

The documentation of corrective actions and the maintenance 
of all corrective action reports is the responsibility of the 
QA Coordinator. The documentation consists of a logbook 
containing the following: 

8 corrective action form (see Figure 14.1) 

8 a brief description of the problem 

n analyses or operation affected 

n location of further documentation such as a case or job 
folder 

m date when corrective action completed 

E 

I 

II 

m 

m 

m 
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Figure 14.1 
Corrective Action Form 

met 

natal& 

8Upr=i&:r 

(or renaper 
projct ~7: 

other 
~**..~**~..~..~~~~~.~~.~..~................................................. 

1) Dmcriptior. of Roblea: 

1) Corractfve A-ion taken: Date of Corrective ACtior.: 

C 

srt;:r record 
KPR 

trbarrtcry Dirortcr 

bboratory QA coordlnrtc: 
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15.0 DATA tVALUATfON, AND REPORTING 

115.1 Dat8 Reduction 

Analysis results will be reduced to the 
specified in 

concentration .units 

provided.in the 
the analytical procedures using the equations 

analytical references listed in Section 9. These 
calculations are an Integral part of the analyoir and as such are 
the responsibility of laboratory analysts. All calculations will 
be checked by laboratory supervisors. Laboratory managers will 
routinely check approximately 10% of all data for valid QC. The 
full data set is checked for completeness by the project manager. 

15.2 Data Evaluation 

Data evaluation is the process by which analytical data are 
accepted or rejected based on a set of criteria. NET-Cambridge 
personnel use the following criteria in the evaluation of 
laboratory data: 

8 use of published or approved analytical procedures; 

D use of properly operating and calibrated instruments; 

8 precision and accuracy achieved comparable to that 
achieved in similar analytical programs; 

8 precision, accuracy and blank contamination . 
project specific criteria outlined in Table 5.~%?*2; 

n completeness of the data set. 

All data will be evaluated by laboratory supervisors prior to 
being released for reporting purposes to the NET project manager. 
The persons evaluating the data will have sufficient knowledge of 
the technical work to identify questionable values. 
requiring 

All analyses 
CLP protocols will be evaluated in accordance with the 

requirements of those protocols. 
that does 

Occasionally a result is found 
not meet the specified criteria for evaluation. The 

reporting of such a result and its associated samples is decided 
on a case by case basis by the laboratory manager, who is also 
responsible for providing a narrative documenting the event and 
the decision. 

15.3 Data Roviev Process 
- 

The flow charts below depicts the analytical data reduction, 
evaluation and reporting process. Personnel who will handle data 
gathering and evaluation are shown in the Division Organization 
Chart (Figure 1.1). 



QUALITY ABSURANCI PLAY 
NtT INC., CANNRID’H 
Section: 1: Page: 2 of 7 It 
Revision: 3 
Revision Date: 10/01/92 

m 

Figure 15.1 
GC and GC/MS Commercial Analysis Data Review 
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Figure 15.2 
GC and GC/MS CLP Analyses Data Review 
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m 

Figure 15.3 
Metal6 CLP Data Review 
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Figure 15.4 
COnVentiOnal Chemistry Data Review 
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li 

Figure 15.5 
Metal6 Commercial Data Review 

Analyst Revim 
100x Reu Dete * 

I 
frrple 

0C Analysis 

Acceptable 

1 
Yes 

I 

1 Dete Processed I< 
1 I 

I 

/I 
I Check / 
1 1 

r I 

I 
I 

f 
YU 

I I 
I I I 

Acceptable 

I 

No ‘\Dato Prausiv No + 

Problm 

Yes 

I 
Acceptable 

Accurrcv/Precision - No 
And Cenpletmss 

I 
Yes 

1 
1 

1 Analyst Enters Date I 

I into LeDwe I 

1 1 I 
( SLgcrvibar/lrfuger 1 I 
1 Reviews Processed 1 I 
1 Dar, Generates I 
I Preliminery Report I I 
I 1 

I ,/ 
Acceptable YO 1 Corrected 1 

I ‘I 

Yes 

I 

/ 
I file cebint I 

m 

m 

m 

I 

I 

II 

r 

I 

I 

I 

r 

I 

m 

m 



-- 

- 

- 

7 

QUALITY A88URAlWE PLIU 
NET INC., CAKRRIDGC 
Section: 15 Page: 7 of 7 
Revision: 3 
Revision Date: 10/01/92 

1.5.4 Data Reporting 

NET u6e6 a Laboratory Information Management System for tracking 
and reporting of analysis data. 

A standard report includes: 

0 cover page; 

0 sample results; 

0 statement of method6 for each parameter; 

0 date of sample receipt; 

0 initialed chain of custody form; 

0 minimum detection limits for each method; 

0 sample extraction and analysis dates; and 

0 ca6e narrative summarizing any problem6 or corrective 
action6 associated with the ca6e. 

CLP data are reported using CLP specified form6 and in CLP 
protocol format. NET Cambridge uses a custom debigned data 
management system for reporting CLP inorganics data. This system 
transfers data from dedxated microprocessors on each instrument 
to a central computer for storage and proceseing. CLP Organics 
data are screened for compliance by Finnigan's Q/A-Formaster If 
system which produces reports in CLP organlcs format. 

- 

- 

-- 
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16. AUDITS AND APPROVAL8 

16.1 8f6tem Audit6 

A system audit is an evaluation of 
assurance practices and operating 

the laboratoT;;s qualify 
audrt 

consists of an on-site review of 
procedures. 
the laboratory's quality 

a6surance systems and it6 physical facilities. At least one 
department or operation is auditted each month by the 
Quality Assurance Coordinator, and annual systems 

Cambridge 
audits are 

conducted by the NET Director of Data Quality. External audits 
by government agencies and clients are performed as required. 
NET-Cambridge will cooperate with all requests for on-site audits 
performed by the client. 

The audit may include several or all of the components listed below: 

0 Personnel, facilities and equipment; 

0 Chain-of-custody procedures: 

0 Instrument calibration and maintenance; 

0 Standards preparation and verification: 

0 Analytical procedures: 

0 Quality control procedures; 

0 Data handling procedures: 

0 Documentation control procedures. 

16.2 Performance Audit6 

h 

- 

Performance audits provide a systematic check of laboratory data 
quality and measurement systems. For maximum usefulness two 
types of performance 
blind and double blind. 

evaluation samples are employed, single 

Sinule-bline - a sample which is known by all concerned to - 
be a PE and only the values are unknown. The results of 
these samples are useful in determining technical systemic 
problems within the operating group. 

Double-blind - a sample that appears to be a client sample 
its identity and values are both unknown to the laboratory. 
Double blind samples are useful in identifying technical 
systemic problems, random analytical problems, and non- 
technical systemic problems. 

- 
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NET-Cambridge routinely participates in single-blind laboratory 
performance evaluations for the U.S. EPA as part of the Water 
Supply (WS) and Water Pollution (WP) programs, and similar 
programs administered NET-Cambridge 
participates 

by the State of New York. 
in an Interlaboratory Testing Program (ITP) as part 

of its corporate quality assurance 
performance evaluations are submitted on %%:'P' 

Additional 
contract and 

project specific bases. 

A schedule 
double-blind 
reports from 
the client. 

Annual Laboratory Performance Evaluation Schedule 

for NET's participation in these single;$;nd ;$ 
performance audits is detailed in Table 
these audits will be made available if regu%ed by 

Table 16.1 

PE Set 1st quarter 2nd quarter 3rd quarter 4th 

EPA WS 

EPA WP x 

NYDOH Non-Potables 

CLP l 

Organic X 

Inorganic X 

Organic ITP X 

Inorganic ITP X 

x 

Potables 

X 

X 

X 

Non-Potables 

X 

X 

X 

X 

X 

X 

X 

NYSDOH - New York State Department of Health 

l CLP quarterly blind samples analyzed when made available 
through the EPA regional offices. 

m 

m 

m 
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16.3 Approval8 

NET Cambridge is certified to perform analyses on wastewater, 
drinking water and soil matrices in several states and for 
several government programs. Table 16.2 lists the certifications 
or approvals currently held by NET Cambridge. An NET Project 
manager will provide a list of certified parameters for states of 
interest upon request. 

In addition to state certifica;kxls,;f Cambridge has been 
approved to conduct analyses following government 
programs: 

w US Army Corps of Engineers 
Defense Environmental Restoration Program 

n Hazardous Waste Remedial Action Program - HAZWRAP 

n Navy Energy & Environmental Support Activity - NEESA 

State 

- 
Connecticut 
Florida 
Maine 
Massachusetts 
New Hampshire 
New Jersey 
New York 
Pennsylvania 
Rhode Island 
South Carolina 
Virginia 

Table 16.2 
State Certification8 

Potable Water Non-Potable 

- 
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17. QUALITY M8TJRANCR RtPORT TO XAMAGRMEHT 

In order to provide data and service of consistently high quality 
there must be frequent and timely communicqition of quality con- 
cerns to the operational groups and senior management. The 
Quzu$E; +ssurance Coordinator,also prepares aatrthly report of 

issues for the Division Manaqer the Corporate 
Director of Data Quality. These reports include: 

0 results of performance evaluation studies for ongoing or 
new contracts: 

0 Control charts of internal QC sample results analyzed each 
month 

0 Internal and external system audit reports and corrective 
action responses: 

0 updated information on state or program certifications 

0 status on the development and implementation of National 
and Division specific SOPS; 

0 significant quality assurance problems and recommended 
solutions. 
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SOP for Waste Disposal 

I. Scope/Summary/Application of Method 

This SOP describes the procedures for temporary storage 
and disposal of the various waste streams generated in 
the Pesticide Studies Department. 

II. Safety 

Each employee is directly responsible for complete awareness 
of all health hazards associated with every chemical that 
he/she uses. Applicable MSDS information is available and 
should be reviewed prior to the initiation of any analysis. 
The SOP concerning General Laboratory Safety Information 
should be reviewed and available at all times. Additional 
detailed information is available from the Division Safety 
Officer, the employee's SupeLyisor, and the NET Safety Manual. 

III. Reagents and Materials 

Black/white 8~CORROSIVEt~ decals 
Orange VAZARDOUS WASTE" labels 
Red "FLAMMABLE LIQUID" decals 

1 

r 
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I 

White "HAZARDOUS WASTE" labels 
Glass bottles (4 liter capacity) with caps 
Glass or polyethylene containers with lids 
Nalgene carboys with caps and spigots 
Red flammable waste can with spout 
Waste glass boxes with liners and tops 
Waste barrels with liners 

IV. Interferences 

Not Applicable 

w 

I) 

- 
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V. Procedure 

V.1, SOLZD WASTE - CLASS. 

V.1.l. Nature of wa8t.r broken 
8cintillation vials, 

Q1886YhlSB, 
pip&tom, tee tubas, ata. 

spent 
Al80 

tram solvmts and trace poaticidss. 

v.1.2. Modem of qmnrration: braakagr and single-use 
glaewart. 

V.1.3. Major potential hazards; cuts and abramionS. 

V.1.4. At loast two polymer-lined broken glass boxe8 are 
art up in the laboratory at all thaw, according to the 
in8truotionm on the boxes. 

V.l.8. Only disoardsd gla8sware is placed into the88 
oantain8rs. Papor, plastic aluminum foil, etc. are to 
be placad into rrgulartrash barrels. Whsnever pos8ible, 
labslling tape is removed from glass before being placed 
into box; the tape is placed in the roqular trash 
barrsl8. 

V.l.6. Care must be taken so that the box doss not become 
too heavy; otherwise, th8 box ir difficult to move and 
the bottom may fall out. 

V.1.7. When a waste glass box i8 full the plastic bag is 
taped C108ad. The cardboard lid of the box is to be 
olosrd according to direotion8. The lid is then tap8d 
shut and taped to the sides of the box. Tha word VULLn 
must be written on tha lid, as well as the date. Tha 
box im placed nmar the wash cart to await collection by 
the diVieion'8 Haaardou8 Waste Coordinator or Facilitfo8 
As8istant. Filled boxes ara replacsd with empty ones, 

V.1.8. Empty solvent bottles are allowed to vent in a 
hood for at lrast 15 minut.8 to reduce the amount of 
8OlV8nt remaining in th8 bottle. They arr cappod and 
placed undum a de8ignated lab bsnch to await collection 
by the division’8 FaCilitieS A88i8tant. 



Dot. No. 09.03.01 
Method -- 
Rev. No. 0 
Date: -04/L8/91 
Page 4 of 11 

V.Z. SOLID WASTE - EXTRACTED SOLIDS 

v.2.1. Nature of waste: vegetable matter, silica gel, 
florisil, glass wool, 
paper, 

paIjer towels, Celite 545, fit.i;t 
sodium sulfate, sodium chloride, etc. 

quantities of solvents: hexane, methylene chloride, 
acetone, acetonitrile, 2-propanol (iso-propanol), water, 
acetone, miscellaneous ethers, 2,2,4=trimethylpentane 
(iso-octane), ethyl acetate, etc. ~lsotrace pesticides. 

v.2.2. Modes of generation: extraction of samples, 
filtration, cleanup of fume hoods, etc. 

v.2.3. Major potential hazards: respiratory irritation, 
neurotoxicity, cancer. 

V.2.4. A polyethylene or glass container, with screw cap, 
is placed in each fume hood. The container must have a 
small white IHAZARDOUS WASTE" label which Contains a 
thorough list of the container's contents, including 
solvents used. 

v.2.5. Waste is placed into the container and the 
container is immediately capped to minimize emission of 
fumes, per EPA requirements. 

V.2.6. Containers are vented periodically in fume hood 
to release pressure buildup of vapors. 

v.2.7. When a container is filled, the word OF'ULL" is 
written on it, as well as the date. The cap is secured 
firmly and the container is placed on 
await collection by the divisionfs 
Coordinator. 

the waste cart to 
Hazardous Waste 

V.3. SOLID WASTE - GC/HPLC VIALS 

V.3.1. Nature of waste: GC/HPLC vials, aluminum/rubber 
caps, hexane, acetonitrile, water, methanol, acetone, 
2,2,4=trimethylpentane (iso-octane), t-propanol (iso- 
propanol), etc. Also trace pesticides. 

v.3.2. Mode of generation: single-use vials. 

V.3.3. Major potential hazards: cuts and abrasions, 
respiratory irritation. 
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v.3.4. At least one glass container is kept in the 
pesticides laboratory, in a fume hood, at all times. At 
least one glass container is also kept in the fume hood 
in the GC laboratory at all times. Each container must 
have a screw cap and a small white 'HAZARDOUS WASTE" 
label, containing a list of contents. 

V.3.5. Spent vials are placed into the containers, as 
needed, and caps are closed. 

V.3.6. Containers are vented periodically in fume hood 
to release pressure buildup of solvents. 

V.3.7. When a container is filled, the word "FULL*' is 
written on it, as well as the date. The cap is secured 
firmly and the container is placed on the waste cart to 
await collection by the division's Hazardous Waste 
Coordinator. 

v.4. SOLID WASTE - MISCELLANEOUS 

v.4.1. Nature of waste: paper, spent plastic syringes, 
spent filter discs, labelling tape, packaging, etc. 

V.4.2. Modes of generation: miscellaneous. 

v.4.3. Major hazards: none to minimal. 

v.4.4. Materials are placed into lined trash barrels, 
which are emptied, as needed, by the janitorial staff. 

V.4.5. Uncontaminated recyclable materials (white paper, 
cardboard, Styrofoam pellets, etc.) are placed in 
appropriate containers. 

v.5. LIQUID WASTE - NON--CHLORINATED ORGANIC SOLVENTS 

v.5.1. Nature of waste: hexane, toluene, ethyl acetate, 
methanol, ethanol, acetone, acetonitrile, miscellaneous 
ethers, 2,2,4=trimethylpentane (iso-octane), 2-propanol 
(iso-propanol), cyclohexane, water, trace pesticides, 
etc. 

v.s.2. Modes of generation: mobile phases from HPLC and 
GPC, glassware rinsings, diluents, extraction of samples. 

i 
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v.5.3. Major potential hazards: fire, respiratory 
irritation, neurotoxicity. 

e 
V.5.4. Wastes must meet these criteria: 
- Content must be at least 5% organic solvent, by volume. 

Exception: dilute alcohols may go into appropriate 
aqueous waste stream, depending upon solution's pH. 

- If solution is mostly aqueous and pH<5 or pH>9 then 
liquid must go into appropriate aqueous waste stream, 
regardless of solvent content. 

v.5.5. A red specially-designed fire-resistant metal 
container is placed on the laboratory's waste Cart at all 
times, to be emptied, as needed, by the division's 
Hazardous Waste Coordinator. The container has a red 
"FLAMMABLE LIQUID" decal and an orange "HAZARDCUS WASTE" 
label marked as follows: 

Waste Flammable Liquid N.O.S. 
UN 1993 (Methanol) 
Flammable Material 

V.5.6. Glass bottles are used for collection of waste 
mobile phases and are to have a red "FLAMMABLE LIQUID" 
decal and an orange WAZARDOUS WASTEn label marked as 
follows: 

Waste Flammable Liquid N.O.S. 
UN 1993 (major constituent) 

Flakabie Material 
date of accumulation 

V.5.6.1. These glass bottles are emptied into the central 
flammable solvents can immediately upon becoming full. 

V.5.6.2. Capillaries are inserted into holes of caps aS 
long as a covering of aluminum foil is used to minimize 
the escape of vapors. 

V.5.7. All containers are closed when not in use. 

m 
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V.6. LIQUID WASTE - CHLORINATED SOLVENTS/MIXTURES 

V.6.1. Nature of waste: methylene chloride, chloroform, 
carbon tetrachloride, water. 

V.6.2. Modes of generation: extraction of samples, 
glassware rinses, diluents. 

V.6.3. Major potential hazards: fire, respiratory 
irritation, neurotoxicity, cancer. 

V.6.4. Any and all liquid waste containing any amount of 
chlorinated solvents must be placed into this waste 
stream. If waste has an aqueous layer with a pHc5 or 
pH>9 the aqueous layer (top) is to be decanted to the 
appropriate aqueous waste stream, with the organic layer 
(bottom) added to the chlorinated solvent waste stream. 

V.6.5. A Nalgene carboy is placed on the laboratory's 
waste cart at all times, to be emptied, as needed, by the 
division's Hazardous Waste Coordinator. The container 
has a red "FLAMMABLE LIQUID" decal and an orange 
"HAZARDOUS WASTE" label marked as follows: 

Waste Flammable Liquid N.O.S. 
UN 1993 (Methylene Chloride) 
Chlorinated Flammable Material 

V.6.6. This container is closed when not in use. 

V.6.7. Due to the volatility of the compounds in 
question, the container is vented in a fume hood from 
time to time. 

V.7. LIQUID WASTE - ACIDIC/NEUTRAL AQUEOUS SOLUTIONS 
(SULFURIC) 

V.7.1. Nature of waste: sulfuric acid, acetic acid, 
phosphoric acid, water, sodium chloride, 2-propanol (iso- 
propanol), trace pesticides, etc. 

V.7.2. Mode of generation: extraction of samples. 

v.7.3. Major potential hazards: burns, skin irritation, 
respiratory irritation. 
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v.7.4. Wastes must meet these criteria: 
- Aqueous solution. 
-pHis7orless. - 

m 

- Solution does not contain nitric acid. 
- If pH of solution is between 5 and 7 (inclusively), 

it can be placed into this waste stream only if it has 
a minimal concentration (02-52) of dissolved organic 
solvents (with the exception of alcohols): otherwise, 
it belongs in the Non-chlorinated Organic Waste 
container or, if chlorinated, in the Chlorinated 
Organic Waste container. 

I 

r 

I 

v.7.5. A Nalgene carboy is placed on the laboratory's 
waste cart at all times, to be emptied, as needed by the 
division's Hazardous Waste Coordinator. The container 
has a black/white llCORROSIVEn decal and an orange 
"HAZARDOUS WASTE" label marked as follows: 

I 

IL 
Waste Corrosive Liquid N.O.S. 

UN 1760 (Sulfuric Acid) 
Corrosive Material 

V.7.6. This container is closed when not in use. 

m 

V.8. LIQUID WASTE - ACIDIC AQUEOUS SOLUTIONS (NITRIC) 

V.8.1. Nature of waste: nitric acid, water, trace 
pesticides, etc. 

1 

V.8.2. Mode of generation: extraction of samples. I 

V.8.3. Major potential hazards: burns, skin irritation, 
respiratory irritation. r 

V.8.4. Wastes must meet these criteria: 
- Aqueous solution. 
- pH is less than 7. 
- Must contain nitric acid. 

V.8.5. Whenever generated the waste shall be kept in a 
glass bottle on the laboratory’s waste cart. The 
container shall have a black/white @bCORROSIVEml decal and 
an orange %AZARDOUS WASTE" label marked as follows: 

I 

m 

Waste Corrosive Liquid N.O.S. 
UN 1760 (Nitric Acid) 

Corrosive Material 
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V.8.6. This container is closed when not in use. 

v.9. LIQUID WASTE - BASIC AQUEOUS SOLUTIONS 

v.9.1. Nature of waste: sodium hydroxide, potassium 
hydroxide, water, trace pesticides. 

V.9.2. Mode of generation: extraction of samples. 

v.9.3. Major potential hazards: burns, skin irritation. 

v.9.4. Wastes must meet these criteria: 
- Aqueous solution. 
- pH is greater than 7. 
- If pH of solution is between 7 and 9 (inclusively), 

it can be placed into this waste stream only if it has 
a minimal concentration (0%-S%) of dissolved organic 
solvents (with the exception of alcohols): otherwise, 
it belongs in the Non-chlorinated Organic Waste 
container or, if chlorinated, in the Chlorinated 
Organic Waste container. 

v.9.5. At least two (2) glass bottles are placed in a 
designated fume hood in the laboratory. They are not 
placed on the waste cart in order to be kept separate 
from acidic wastes. Each bottle has a black/white 
"CORROSIvE11 decal and an orange "HAZARDOUS WASTE" label 
marked as follows: 

Waste Corrosive Liquid N.O.S. 
UN 1760 (Sodium Hydroxide) 

Corrosive Material 

V.9.6. Bottles are closed when not in use. 

V.9.7. When a bottle becomes full a note is attached to 
it with the word OFULL1l written on it and the date it was 
filled. The bottle is kept in a designated fume hood to 
await collection by the division's Hazardous Waste 
Coordinator. - 

- 
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v.10. WASTE PROM GLASS CHROMATOGRAPHY COLUMNS 

V.10.1. Nature of waste:.florisil, silica gel, alumina, 
Bio-rad resins, glass wool, sand, sodium sulfate, misc. 
solvents, trace pesticides. 

V.10.2. Mode of generation: cleanup of sample extracts. 

V.10.3. Major potential hazards: respiratory irritation, 
cancer. 

V.10.4. After use, columns must be emptied into a plastic 
beaker: glass wool can be removed with a coathanger. 
Each column must be rinsed at least once with a small 
volume (approximately IO I&) of water: rinses are placed 
into the beaker as well. The beaker is placed in a fume 
hood for one half-hour to evaporate any remaining 
solvents. The liquid is then decanted into the 
Aqueous Waste drum. The solid is transferred 
Extracted Solid Waste container. 

Acidic 
to an 

V.10.5. Filled columns must be kept in a fume hood 
times. 

at all 

V.ll. MISCELLANEOUS ITEMS 

V.ll.l. Whenever possible, the layers of a multilayered 
liquid are decanted into the respective waste streams. 
The exception is where a chlorinated solvent has an 
aqueous layer of moderate pH (between 5 and 9), in which 
case all layers go into the Chlorinated Organic Waste 
container. 

v.11.2. If an unknown liquid is to be discarded in 
limited quantity, the analyst must ask the other analysts _ 
in the laboratory if they know what the liquid is. If 
the liquid is still unknown, this procedure is followed: 
- Add 2-4 mL water to a small culture tube. Add a few 

drops of the unknown liquid to the tube. 
- If the liquid is soluble in water measure pH of waste. 

If pH is between 5 and 9, inclusively, then waste Can 
be added to the Non-chlorinated Organic Waste container. 
If pH<5 then waste belongs in Acidic Aqueous Waste 
(Sulfuric) container. If pH>9 then waste is to be 
added to a Basic Aqueous Waste container. 

- If the unknown liquid floats on water add waste to 
the Non-chlorinated Organic Waste container. 

I 

i 

a 

I 

I 
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- If the unknown liquid sinks below water add waste to 
the Chlorinated Organic Waste container. 

v.11.3. Filled containers are emptied by the division's 
Hazardous Waste Coordinator within three (3) days from 
the date of accumulation. 

v.11.4. Paper towels used to wipe down fume hoods are 
placed in Extracted Solid Waste containers, due to their 
variable and uncertain concentrations of contaminants: 
they are not placed in the trash barrels. 

v.11.5. Wastes not covered in this standard operating 
procedure are disposed according to the instructions of 
the division's Hazardous Waste Coordinator. 

VI. Quality Control 

Not Applicable. 

VII. References 

Keller & Associates, J.J. Driver's Pocket Guide to 
pazardous Mater-. 6th ed. Neenah: J.J. Keller & 
Assoc., 1989. 

National Environmental Testing. Standard ODeratinq 
Procedure for H . --andsal of Taboratorv teg Was 
?nd Discarded SWs . 3rd rev. Bedford: National 
Environmental Testing, 1990. 
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Instrument Detection Limits 

The concentration equivalent of the smallest signal which is 
distinguishable from background instrument noise. The 
determination of IDL's is done for metals quarterly per CLP 
protocols. The IDL is 3 times the average of 3 standard 
deviations each independently determined on non-consecutive 
days by 7 replicate analyses of a spiked reagent water 
standard under normal instrument operating conditions 

Method Detection Limits 

The Method Detection Limits is defined as the mini:% 
concentration of a substance that can be measured 
reported with a 99% confidence that the analyte concentration 
is greater than zero. This concentration is determined 
through multiple analyses (including all sample preparation 
steps) of a sample of a given matrix. The standard deviation 
of the results of these analyses is multiplied by 3, and the 
resulting value is considered the method detection limit. 
This procedure for determining the MDL is from 40 CFR Part 
136 Appendix B Federal Register Vol. 49, No. 209 - 
10/26/84). MDLs are done annually. 
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Analytc CAS No. Kl EZ 3 t4 L5 

1. Chlorwthm 74-87-3 3.09 1.20 1.76 1.43 1.4 
2. Irorrathone 74-83-9 2.30 1.01 1.37 0.64 1.3 
3. Vinyl Chloride 75-01-L 2-w 1.44 2.38 1.11 5.4 
4. th1oroeth.m n-00-3 1.65 1.19 2.33 1.23 1.2 
5. attRyltnt chtoriti n-w-2 0.119 0.76 1.07 0.74 1.4 

6. Acetom 67-64-l 4.02 7.11 1-n 4.69 7.1 
7. CaM Oirulfido 75-15-o 1.92 1.36 1.81 0.85 0.4 
6. l,l-Dkhloroethme 7%35-4 2.11 4.86 2.19 0.87 0.8 
9. l,l-Dichloroethane n-34-3 1.97 l.n 1.49 0.56 0.9 

10. 1,2-Dichloroethem (total) 540-59-O 5.39 M 1.64 0.84 1.4 

11. Chtorofom 67-66-3 1.67 0.95 1.17 0.68 0.1 
12. 1,2-Dlchloroethw 107-06-t 1.74 1.29 0.78 0.74 0.7 
13. t-llutmale m-93-3 1.49 6.84 IA 3.67 4.7 
14. l,l,l-TriehLoroetham 71-S-6 2.55 1.22 1.41 0.81 0.5 
15. Carbon Tttrrchloride 56-23-S 2.71 1.23 1.69 0.74 0.5 

16. Bramdichlotarthw 15-27-L 
17. 1,2-Oichloropropne 78-87-S 
18. cir-1,3-Dlchloropro 10061-01-5 
19. lrichloroethmm 79-01-6 
20. D!branochlorwthme 124-48-l 

1.71 
1.48 

1.77 
x.37 
2.m 

1.47 

1.52 
1.48 

2.60 
1.32 

1.26 
2.% 
1.06 
1.52 
1.62 

2.01 

1.51 
4.19 

3 

0.63 0.61 0.52 0.4 
0.94 0.65 0.58 0.7 
O.% 0.81 0.82 0.4 
0.98 1.40 0.62 0.5 
035 0.95 0-R 0.7 

21. 1,1,2-Trichloroethuw 79-00-S 
22. mlxw 71-43-2 
23. tram-1,3-Oichloroprapmm 10061-02-6 
2C. Bromfom n-23-2 
25. 4-Methyl-2-ptrmnom 108-10-l 

1.00 1.33 0.81 1.2 

O.% 0.87 0.58 0.5 
0.70 0.49 0.35 0.7 

1.13 1.14 0.63 1.0 

3.27 1.11 3.11 2.7 

26. 2-ntxtnmt 591-M-6 
27. TttrachLoroethm 127.W-4 
28. 1,1,2,2-TttrrchLoroethmo 79-34-5 
29. Tolwnt m-88-3 
30. ChLorotunzm 108-90-7 

1.81 1.45 1.27 4.6 
1.M 1.85 0-n 0.6 

1.35 1.00 1.02 1.8 
0.95 1.26 0.70 0.5 

0.85 0.90 0.59 0.4 

31. Ethyl Benzene 100-41-C 
St. Styrm lOa-42-5 
33. Xylmts (total) 1330-20-7 

1.67 M 0.92 1.3 

0.86 0-n 0.40 0.6 
4.17 M 1.24 1.5 

7 
' IQL stw on instrmmt K prforrd 6/20/92 IOL St* on imtrunt M prrforrd l/30/91 

I 
4 K)L stdy on imtrrrnt W prfommd 2/01/91 

' eDL St* on imtrunt L prfommd a/31/91 
uing a heatad purge I 

2 IQL stdy on instrunent E perfomed 6/9/92 

m 

m 



- 

.- 

NET Cambridge 
Detection Limit Summary 
September 30, 1992 
page 3 of 8 

Method 504 
Volatiles 

MDLS (9/91) 
Analvte CAS No. us/L 

1. 1,2-Dibromoethane (EDB) 106-93-4 0.0032 
2. 1,2-Dibromo-3-Chloropropane 96-12-8 0.0030 

(DBCP) 

- 
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Smmivolatilm 
Agueou8 KDLs in ug/t 

Analyte CAS No. 

1. Phenol 
2. bis(2-chloroethyl)ether 
3. t-Chlorophenol 
4. 1,3-Dichlorobenzene 
5. 1,4=Dichlorobenzene 

6. 1,2-Dichlorobenzene 
7. 2-Methylphenol 
8. 2,2'-oxybis 1-Chloropropane 
9. 4-Methylphenol 

10. N-nitroso-di-n- 
dipropylamine 

108-95-2 2.84 
111-44-4 2.18 

95-57-8 1.58 
541-73-1 1.64 
106-46-7 2.32 

95-50-l 1.92 
95-48-7 1.28 

108-60-I NA 
106-44-5 3.93 
621-64-7 2.33 

11. Hexachloroethane 
12. Nitrobenzene 
13. Isophorone 
14. 2-Nitrophenol 
15. 2,4=Dimethylphenol 

16. bis(2-chloroethoxy)methane 
17. 2,4=Dichlorophenol 
18. 1,2,4-Trichlorobenzene 
19. Naphthalene 
20. 4-Chloroaniline 

21. Hexachlorobutadiene 
22. 4-Chloro-3-methylphenol 
23. 2-Methylnaphthalene 
24. Hexachlorocyclopentadien 
25. 2,4,6-Trichlorophenol 

26. 2,4,5=Trichlorophenol 
27. 2-Chloronaphthalene 
28. 2-Nitroaniline 
29. Dimethylphthalate 
30. Acenaphthalene 

31. 2,6=Dinitrotoluene 
32. 3-Nitroaniline 
33. Acenaphthene 
34. 2,4-Dinitrophenol 
35. 4-Nitrophenol 

67-72-l 1.28 
98-95-3 3.29 
78-59-l NA 
88-75-5 1.52 

105-67-g 1.33 

111-91-l 1.82 
120-83-2 1.98 
120-82-l 2.36 
91-20-3 3.06 

106-47-8 2.53 

07-68-3 2.24 
59-50-7 1.52 
91-57-6 3.38 
77-47-4 NA 
88-06-2 1.93 

95-95-4 2.63 
91-58-7 2.52 
88-74-4 0.23 

131-11-3 0.27 
208-96-8 2.41 

606-20-2 1.86 
99-09-2 1.92 
83-32-9 1.99 
51-28-5 2.38 

100-02-7 3.90 

MDL 
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Semivolatiles 
Aquoou8 MDLo in ug/L 

- 

C 

Ahalyte CAS No. MDL 

36. Dibenzofuran 
37. 2,4-Dinitrotoluene 
38. Diethylphthalate 
39. 4-Chlorophenyl- 

phenylether 
40. Fluorene 

41. 4-Nitroaniline 
42. 4,6-Dinitro-2- 

methylphenol 
43. N-nitrosodiphenylamine 
44. 4-Bromophenyl- 

phenylether 
45. Hexachlorobenzene 

46. Pentachlorophenol 
47. Phenanthrene 
48. Anthracene 
49. Carbazole 
50. Di-n-butylphthalate 

51. Fluoranthene 
52. Pyrene 
53. Butylbenzylphthalate 
54. 3,3'-Dichlorobenzidine 
55. Benzo(a)anthracene 

56. Chrysene 

132-64-9 2.39 
121-14-2 1.11 

84-66-2 1.19 
7005-72-3 2.19 

86-73-7 1.93 

100-01-6 6.39 
534-52-l 1.97 

6-30-6 
101-55-3 

118-74-l 

1.66 
2.11 

2.92 

87-86-5 
85-01-8 

120-12-7 
86-74-8 
84-74-2 

2.92 
2.37 
2.15 

0?8 

206-44-o 1.72 
129-00-O 1.91 

85-68-7 1.45 
91-94-1 NA 
56-55-3 2.59 

218-01-g 2.76 
117-81-7 8.83 
117-84-O 2.92 
205-99-2 2.96 
207-08-g 2.61 

z: 
59. 
60. 

61. Benzo( a) pyrene 50-32-8 2.94 
62. Indeno(l,2,3=cd)pyrene 193-39-5 3.11 
63. Dibenz (a,h)anthrace 53-70-3 2.90 
64. Benzo(g,h,i)perylene 191-24-2 3.31 

bis(2-Ethylhexyl)phthalate 
Di-n-octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluorathene 



NET can&ridge 

Analyte C.M No. HDL 

1. 

32: 
4. 
5. 

alpha-BHC 319-84-6 0.018 
beta-BHC 319-86-8 0.012 
delta-BHC 319-86-8 0.017 
gamma-BHC (lindane) 58-89-9 0.013 
Heptachlor 76-44-8 0.015 

6. 
7. 
8. 

1:: 

Aldrin 309-00-2 0.014 
Heptachlor epoxide 1024-57-3 0.024 
Endosulfan I 959-98-8 0.009 
Dieldrin 60-57-l 0.021 
4,4'DDE 72-55-9 0.015 

11. 
12. 
13. 
14. 
15. 

72-20-8 0.008 
33213-65-9 0.013 

72-54-8 0.005 
1031-07-8 0.023 

50-29-3 0.015 

16. 
17. 
18. 
19. 
20. 

Endrin 
Endosulfan 11 
4,4'DDD 
Endosulfan Sulfate 
4,4 '-DDT 

Methoxychlor 
Endrin ketone 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 

72-43-5 0.089 
53494-70-5 0.010 

7421-36-3 0.013 
5103-71-9 NA 
5103-74-2 NA 

21. Toxaphene 8001-35-2 
22. Aroclor-1016 12674-11-2 
23. Aroclor-1221 11104-28-2 
24. Aroclor-1232 11141-16-5 
25. Aroclor-1242 53469-21-9 

26. Aroclor-1248 12672-29-6 
27. Aroclor-1254 11097-69-l 
28. Aroclor-1260 11096-82-5 

Detection 
September 
page 6 of 

Pomticides 
Aqueoum MDLS tug/L) 

NA 
NA 

iit 
NA 

NA 

ii 
i 
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Analvte 

Metals 
IDLs 
UU/I4 

21: 
3. 
4. 
5. 
6. 
7. 

Z: 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
calcip 

%izY 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
kf;~-~fy (HGWA) 

Potassium 
Selenium 
Silver 
Sodium 
Thallium 

%:dium 

20 
30 
3.0 
5.0 
1.0 
3.0 
20 

2: 
3.0 
25 
2.0 
20 
1.0 
0.2 
6.0 
300 
2.0 
3.0 
80 
2.0 
8.0 
2.0 
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Ic 

Wetchem Analyses 
MDLS 

1. Ammonia 350.1 m 
2. COD 410.4 Y 
3. Chloride 300.1 0.040 
4. Cyanide, Total 335.2 0.008 
5. Fluoride 300.1 0.012 m 
6. TKN 351.2 0.5 
7. Nitrate 300.0 0.011 
8. TOC 415.2 0.54 
9. Phenols 420.2 0.005 m 

10. Phosphorus, Total 365.3 0.15 
11. Total Dissolved Solids 160.1 7.3 
12. Sulfate 300.0 0.070 e 
13. TOC 415.2 0.54 

. 
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ADDENDUM 4 
QUALITY ASSURANCE PLAN 

The analytical laboratory will provide sampling bottles and preservatives to 
Atlantic. The sampling bottles will be purchased from lots which have been 
precleaned and checked for contamination by the vendor. Certificates verifying 
that the bottles are free of contaminants down to appropriate detection levels will 
be maintained by the laboratory and copies provided upon request. 



ADDENDUM 4 
PRESERVATION AND HOLDING TIME REQUIREMENTS 

C 

Parameter Required Volume & 
Containers 

Preservation Holding’ Time (days) 

Volatile Organic Compounds 3 40 ml VOA vial (water) 4°C (f2”C) 10 days 
1 125 ml glass (soil) HCL; pH < 2’ 

Semi-Volatile Organic 2 L (water) 4°C (f2”C) 5 to extract (waters) 
compouIlds 1 125 ml glass (soil) 10 to extract (soils) 

40 from start of extraction 
to analysis 

Pcsticidcslklonr 2 L (water) 4°C (f2”C) 5 to extract (waters) 

125 ml glass (soil) 10 to extract (soils) 
40 from start of extraction 
to analysis 

TAL Metals plus Boron 50 ml glass (water) HNO,, pH < 180 days 
b 10 g 21, 4°C 26 days 

rotal Cyanide loo0 ml glass (water) NaOH, pH > 12 days 

@fit 12*, 4°C 

kin Size 1ml3 4°C NA 

Ehloride 10 ml 4°C 26 days 

rotal Petroleum loo0 ml amber glass H&L pH < 26 days 
Hydrocarbons 30 g 22, 4°C 

Dioxins soil - 30 grams protect from soil - extract within 10 days 
water - 1 liter light of sample receipt 

water - extract within 5 
days of sample receipt 
extracts - analyze within 40 
days of extraction 

Yross Alpha/Beta and 2 liters plastic HNO,, pH < 2 6 months 
Zhunm8 Spectrum Analysis 

Biochemical Oxygen Demand 500 ml polyethylene or glass 4OC 48 hours 

3mnical Oxygen Demand 250 ml polyethylene or glass H$O,, pH < 28 days 

2, 4°C 

rotal Organic Carbon 100 ml polyethylene or glass H$O,. pH < 28 days 
2. 4°C 

3il and Grease 1500 ml glass HzSO,, pH < 28 days 
2,4”C 

rotal Suspended Solids 100 ml polyethylene or glass 4°C 7 days 

Ammonia as Nitrogen 500 ml polyethylene or glass HISO,, pH < 28 days 
2, 4°C 

Phosphorous, total 100 ml polyethylene or glass H,SO,. pH < 28 days 

2, 4°C 

Please Note: All sample containers should be 6lJcd to maximum capacity. 
1. Holding time begins at time of sample collection. 
2. To verify pH, a rrrmple tha will not be Bent to the lab will be analyzed for pH as incraing luger amounts of 

preservatives UC added until the sample pH < 2 or > 12. This amount plus 25 percent will be uacd to prcscwe 
8ll other sintilu 88mplc-s. 
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SUMMARY OF SAMPLES TO BE COLLECTED 
AT EACH SITE 
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APPENDIXB 
SUMMARY OF SAMPLES TO BE COLLECTED AT EACH SITE 

I soil lvoc :, svoc. ino~ulic. 16 2 5 5 4 2 2 
paticik Pm. TCLP. 
- 

wucr voc, svoc, ilmgtic. 12 2 5 5 2 2 
pa&de. PCB e8gimaing 

soil ~voc, svoc, i&ugMic. 1 lui i I 3 I I 10 I I 10 I I I 3 1 I 3 
paicide. PCB, TCLP. 
TPH*cxl&k8g 

water voc. svoc. inmgulic, 27 3 10 10 3 3 
pamicidc. PCB. TPH. 

- 
o## cm 

Soil voc, svoc, imlgulic, 30 3 13 13 3 3 
palicide. PCS, TCLP, 
dioxin, a&e&g 

WUN voc. svoc, inorpic, 27 3 10 10 3 3 
pawkk PcB? MD, 
+==h 

Air VOC 6 2 4’ 

s&mmlAbid c. 
Soil voc, svoc, illolgs8Ic, 16 2 3 3 2 2 

pa~~cidc. F’C’B. TCLP, 
cnginccriq 

Water VW, SVOC. inorganic, 8 1 3 3 1 1 
pcrrclcidc, PCB, e8gi&kq 

Soil IVOC, SVOC. imotguuc, 1 (n( I I 8 I I 15 I I 15 I I I a 1 I I 
pesticide. PCB. TCLP. 
dioti. cq#mkg 

WUCT voc. svoc. iIlOqMlc, 151 15 15 IS 15 15 
pawide. PCB. RAD, 
co@ccri~ 

BloTA Pcawdc 43 4 10 IO 4 I I 4 - 

DRMO 
Soil voc. svoc. 100~88& 32 4 a 8 4 4 

paucidc. PCS, TCLP. 
daoun, cngioecriag 

Water voc, svoc. inorguhic, 20 2 8 a 2 2 
IUD. c.zlgilueling 

Ler8r Baw 

Soil TCLP. TPH. cnpsriag, 22 
f 

3 5 5 3 3 
FCB 

WUCr voc. svoc. iooqpic. 52 6 5 5 6 6 
PH. cqkJa@ 

I s0i’ I SVOC. inoquuc. 
I I I6 I I I I I I I I 

I 
OTA VCXI, svoc. illorgssia 

I nalicidc. F-i-x I I”1 I I’1 InI I”1 I I21 



APPENDIX B (continued) 
S-Y OF SAMPLES TO BE COLLECTED AT EACH SITE 

CBU 

soil WC, svoc, i8oxp8ia. ~- 6 
pdcida, PCS. TCLP 
mdJ oply) 

wuu voc. svoc. iwlgMia* 2 1 
pdcida. PC&. TCLP 

2 2 1 1 

F 
soil voc. svoc. iMu&Mia. 7 1 2 2 1 1 

TCLP @aah dy, 

Y 

u 

1 

I- 

b 



- 

APPENDIX C 

SPECIAL ANALYTICAL PROCEDURES 
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Total Recuverable Petroleum Hydruaarboxu ln Soil/Sediment 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

a. 

9. 

Decant and discard any water layer covering a sediment seJ@e. 

The soil or scdfment sau@e must be mired thoroughly. m foreign 
objects such as stioks, leaves and rooka are discarded. 

A portion of the saa!ple should be weighed out for moisture dctcmbmtion, 
to be camfed out by dryfng overnight at 1OPC. Method 3540, 
Part 7.2.1. xi the sampl0 conads more then 50% uattr (less than 505 
solids) then more saatpio must be taken ln order ta reach the 20 gm of 
solid ample needed fcr analysis. 

Blend 206. of the solid soF1 saple with 2Og. of anhydrous sodium suMate 
and place in an extrautlon thfmble. If the sediment srmplc is a sludge 
use the prevation dtscribtd la Xtthod 9071 7.2-7.6 us- M2SO4*2$O. 

Ertmat samples accordfng to Wcthod 3540, Extraotion of Nonvolatile and 
Semi-Volatile Organia Compounds from Solids. 

Soxhlet extraction should be ptrfomed using 250 ml. of Freon 113. 
Extract the sample for four hours.. 

The 250 ml of Freon extract must be concentrated to 10.0 ml using a 
kxdtma Danish (II-D) concentrator equipped with a three ball Snyder 
ColUerrn. The freon is mncrntrattd to approximately 10.0 ml or to a low 
volume capable of transfer to the silica gtl~colurm. To avoid loss Of 
low mltcular weight hydrocarbons, do not bring the concentrate to 
dryness. 

A silica gel column u describtd in SuSrr6 method 3630, Section 7.1.2, is 
prepared by loukng activated silica gel onto the calm using freon 113 
oolvent. The activated sflica gel will remove polar compounds while 
allowing hydrocarbons to pass through. 

The 10 ml of concentrated extract is loaded onto the oolumn and allowed 
to tlute at a rate of 2 ml/min, The rate can be measured using a 
volumetric cylinder and stop uatxh. Uhan the level of sample s&atfOn 
reaches the upper surface of the sodim sulfate covering the silfca gel, 
the 25 ml of freon 113 is loaded onto the column. The ffrst 35 ml of' 
freon is collected and should contain the petroleum hydrocarbons, The 
colu~l must be aluted with only enough solvent to l luta the petrolem 
distillates and not tlute any polar or aroaukic colppounds. The 35 ml Of 
solution is collected in a 50 ml volumetric flask. The l luate is then 
brought to mark uith Freon 1 T3. 

P 



10. 3m Suadard refermoe oil is made m per Hetlmd 418.1 aa foliom: 

11. 

12. 

13. 

14. 

15.0 ml Hemdeaam 
15.0 ti isooouao 
10.0 ml clllordenzane 

to ml storea ln 8 stopped bottle 

1 ml of reference oil ir weighed intc a mrcd ZOO ml volumetric fluk, 
stopprred quickly and reweighed. rtu oil is diluted to 200 ml uifh 
Freon 113 and stoppered. This 1s ths so& sundud from uhlch working 
~,-mrllldl UC md~. m c~c~tmion of this standard it d~ulrtrd in 
q/l. 

A 1 .O gm solid sample of Luramide (laurlt acid amide) is weighed tntc a 
tared 200 ml Palrrmctric fbk and dbolvod fn 100 ml Freon 113. After 
drslllalutfon the volmsrlc is brougtrt to mrrk. This Laurmidc solution 
will be mixed with tha rcfer8nee 011 solution in 8 
0.5 a@50 ml/O.5 mg/50 mi ratin to give 8 0.25 mgt50 ml cmocntmtfon of 
both. ThCCqurLXLiStUNWillkLDldtO mmsurc th8 s8pantloa 
l fffciemy of the silica gel coimm. Pen mUlUtars of the tired 
niercnoe and Iawsmide solutfon will be passed thrmgh the sill08 gel 
oalm identically as a semplc is pacscd through the colmn u in 
pvyraoh 9.0. 2'38 concuntratton of the r&emnce ofl will be 
subsequently aumsurcd ta determine the rcowcry. If the LuuuPidt 
remains in the solution after silica cofm equation, then the 
me8surmant of the rcferenec oil at 2930 CC 3 W crcccd the cxpmtcd 
conc8ntr8tion of 25 mg/50 ml. The presence of La 

-4 
de uill create a 

high absyrbame uhcn the sew is strrtad f?cm 3200 QB- ttmugh 
2700 cm- . 

Calibrate the lnfrarcd spcctrophotomctcr wtth the appraprlatc ceil path 
usbg a SCriCs of five stmdards inoluding a bhnlc equivaicnt to 
.Ol mg/SO ml to 1.0 mg/50 nl petroleum distiUat8. Tbo standards arc 
prepwed aa par Hethod 418.1 and Stsp 10.0. Prepcrc 8 calibration plot 
of rbsor cc vs. milUgrms/SO ml petroleaa hyd~c8&Ons mewured a 
2930 a’ Y . Each s-la and standard should b 
2700 a8 and the emximm chmcked at 2930 es- 7 

rccnned from 32m ~8~ t to 
, C;rlcuktU the 

currelatlon coafffcfmt for t!m plot urlng t&m least squares fit 
aethod. Thr correlation cocfflcicnt must be >0.995. 

Fill the lnfr red cell f 
from 3200 cm' ‘t 

ray 
to t?OO cm' . 

the 50 ml saplc flask cud socn thcpnge 
tfeamre the absorbance at 2930 CEI ad 

record the reading. 

The concentratfan of petroleum hydrocarbons in the ccmplcs should be 
dcrtlatcd on a dry uclght basis. 



- 

- 

1. 

- 

.= 

2. 

3. 

4. 

5. 

6. 

7. 

a. 

9. 

10. 

11. 

Urr8tivc cxphfnlng aU momlies and corrcativa 8atiam t&m. 
Included in the narrative should bc a tabulrtion of the srrapla 
nmbcrs with the corresponding lahomtory sample numbers. 

IkilY instrument calibration plot of rtyrcne thin fib. 

Tabuhted srmple rem&s; positive results and dcteatlon 1-b for non- 
dcttcts. 

lrboratorg cnalysfs notebook pages or bench sheets; all sample raw data 
f%hdiag s8mPle weight, dilutions, and oonccntratlon faotorr. 

Tabuiatsd results of duplicate and m8trir spike analyses; tabuhtlons of 
stxndard resulta and crlibratlon verfffutfon results. 

Urntfon curve mu &tp. 

Examples of sample results ulculationa. 

Sample prepamtion logs. 

Copies of request, packing lists, chain-of-custody, srmple -es 
and shippibg airbills. 

Rau data for percent solids determination must be included. 

Sms of Lauramide/reference oil check plots from 3200 cm'l to 2700 Em". 

- 

- 

-- 

.- 



OC Betnairwents 

Audits 
RH?UlFl?d 

1. Callbnte 
3pectrophotometer 
(uavclungtb) using 
styrenc film 

2. Prepare 8 
calibration fiat 
of absortww 
vs. mg petroleum 
hydrocarbons per 
50 ml rolut~on 
(.Ol lag/50 ml to 
1.0 mg/50 mL 

3. Method Blank 

4. Laborrtcty Dup11cata 
(Scpantr preparation 
of smple) 

5. 

6. 

7. 

1 per 10 
aruytlcal 
semples 

Matrix spike 
0.20 mg/50 ml 
reference oil 
solution 

1 per 10 
UUlytiC&l 
88mples 

Continuing Check lper 10 
standard 0.20 lag/ sampler and 
50 ml rtd refcrcnoc at the end 
oil solution of analysis 

Separation ohsck 
sample (L;luramide/ 
Ref oil mlrture) 

1 per 20 
=m= 

LtiitS 

Must meet 
Ia8nMfaettIrer’s 
speolflcatlon 
for tuvelangtb 

ccrlwctlve 
Actions 

Cdl for help 
from manufaaturer~s 
representative. 

correJAt1on Hake new working 
cmff~cialt sundards and prewe 
B-995 now crlibrrtion plot. 

L2 timer DL 

aas-120% 
recovery 

iloz 

lo ore than 
+lc?% of 
reference oil 
concentration 

Xi outafde 1lal.t 
rescparrte all related 
rsmpftr uith neu SIOz 
zolmn since last 
1 ?ompffant check. 

If >2 times DL, 
drtormina source of 
eoatadaation and 
reanalyze b&nk. Limits 
must be mot prior to 
analysis. 

If not SOS, 
rerun duplicate. 
If out of Ilmit, proceed. 

If not uithin limits 
rqmat if not again 
proceed 

If outside limits, 
reoalibrrte and rerun 
all samples run since 
lut accepuble calibration 
check. 
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Regional Trmrraittal Tmlmphono Raquat 

A. EPA Rogion/Ciiontn~ Tl 

8. R8CC Reprmmrntativmc~ 

C. Tolophane Numbart t6VI S73-3398 

D. Dato Of Raquoet: 

8, site N.iD.r 

Plaamr providr below duaription ot your rrquomt,Cor Upada% 
&aalytiaai 8arvioom unbar the Contrrot Lmborrtory Pxogrmrr X88 
‘ardor to ao8t rffioimntly obtain l&barrto 

r 
aapab&tity for y(out: 

nqummt, pJeame l dbtora tbr following aonm da~atlo~m, if 
rpplicabh. ~nuomplato or~uronooum 1ntorPrtion may romult fn a 
delay in the prourodng of your roquomt. PUr~o oontinuo 
rmaponsa on additional ahmrtm, ar attroh wapplumtay 
information ns needed. 

1. 00aorrl damoriptioa of aaal+ios% mmr+iorm rwmmtedt 
, 

Axmlymio of vatu, roil, fly l mh mnd/or ahoarLar1 wmfra 
(8tillboktom, fuel oit and r&udga utrl008) umi~¶q l rodifi8d 

vudon 02 thm OWOt.0 rtatmunt Ot Work (aou) for UWky8i8 
of Polyohlorinrtod DLbanso-P-Diorinm (PCDI)) mad 
Polyahlorinmted Dibnnrofaaram (ED?). MWirlortioXW l rm a8 
par Seation II (8paoirl Toahnicrrl Xnmtruationm) . . 

Note: HLah Lk.olutLn xamm rpoot~om&ry (raura) may bm 
utiliard urn long am rll QC rrquitomontr mtrtrd in thim 
nnrlytfurl rmquomt urn ut or rwooadrd. M-uoct+ ionm nerd 
not br monitorrd whon l mployinq -8. 
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DIliWt data tot 

. HaFdi Xorahan 
U8 EPA Rogian 1: 
96 Canal Strmet 
Booton, XA 02114 



P 

- 

- 

- 

6aa - niorrin-008 Dago a of s 
aoriwd aUqurt# lSB2 

4 Window drfining aiw muat k l riysrd l vmry day @OX! to 
thm oontinuing aallibratlon rtandud (CC3). 
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l ) OICP8 numt k promonto a0 the two MlMUlat ion8, N* 
and (rs+aP, t&a (N-uocL)+ ion, ana any rrzavant 
irrtuMllruovuy rtawud8 or aiphubyr l tnu 
interfumt8 uo to bo prmmmntad on ona page Tba,BICP 
nu8t l how t!m full tfrr, uimdau mourn.6 for l roh ion. 

b) TAO oomplatr da& iyear rrrpart 8Mll lno1uba all of 
the inforarrtiorr lht0d b010~. pot laboratorfr8 VhiCb 
40 not uao automatad data 8ymtu prmmurar, 4 
Irbormtory “raw drtr l hmmt”, ODntaln~ng tn. following 
information, mast ba inoludad in tha omplo dlifl 
paokago in rddition to the uhroutogtrn and 8ICP81 

8 Ion8 U8d for qumtit8tion vitn mM8Ur.d arma, 

8 Uopy 02 UBB trbh ftar dati 8y.a~# 

0 OC/M8 lnmtrumnt ID, 

0) Report PO&m r VBlUBO aorrrota8 for tba dry vaighti 

Won0 

I 

I 

I 

m 

I 

II 

a 

Sraqndary 

PhOrr8 
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APPENDIX D 

QUALITY ASSURANCE OBJECTIVES 
FOR VOC ANALYSIS OF LIQUIDS 
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3.0 QUALITY ASSURANCE OBlEcIlvEs 

Quality assurance is defined as the ability to assure that aU of the activities are performed ComxtIy and 
thcdatacankconfidcntlyuscdtomakl:decisions. 

In order to achieve the data requirements that arc consistent with the objectives of each task, there must 
be an asscssmtnt of the performance 0f five data quaiity param~m. These data quality parameters an 
precision, accuracy, represcnrativencss, completeness, and comparability. Definitions of these data quality 
parameters are presulted below: 

Recision - A measure of the reproducibility of measurements under a given set of conditions. 

f--v- A measure of how close a result is to the WC value. 

Rcprcscntativcness - The degree to which a single metsurcmcnt is indicative of the charactuistics of a larger 
sampie or area or the degree to which the data gathered by the project represents the 
field conditions. 

Compictencss - A measure of the amount of vaiid data obtained from the measurement system compared 
to the amount that is planned, e.g., 

% Completeness - # of Val&&J& x loo 
Total P of Results 

Valid results will be defined for each task by 
rcprcscnmtiveness parameters quantitatively. 

ukcssing awuracy, precision, and 

3.1 Data Quality Parameters 

. list j&&s fwa&& 

1. Accuracy 

, - All blanks must be less than the reporting limits. 

s The Laboratory Control Sample percent recoveries must be and Matrix Spike recovery advisory limits 
XC 

l,l-Dichloroethcne 61-14596 
Trichloroethene 71-12096 



Benzene 76-12796 
Toiucnc 76-12546 m 
ChlOl=ObCXKCnC 75-10096 

m 
- The Relative Response Factor (RRF) for initial calibration must be greater than 0.300 for the five 
System Performance Check Compounds (0.250 for Bromoform). The System Performance Check 
Compounds arc: chloromethane; 1 , ldichloro&ane; bromoform; 1,1,2,2-teUachloroethane; and 4 
chlorobenzene. 

- The Percent Relative Standard Deviation (%RSD) for the initial calibration must be less than 30% m 
for Calibration Check Compounds (CCCs) 1, I-Dichloroethcnt, Chloroform, 1,2-Dichloropropane, 
Toluae, Ethylbenzene, and Vinyl chloride. 

- The percent difference (%D) for the continuing calibration (CCCs) must be less than 25 96. 

- The detection limit must be equal to or less than the reporting limits listed below. 

Water 
4 

1. Chloromttha.ne 
2. Bromomethane 
3. Vinyl Chloride 
4. Chlorocthant 
5. Methylene Chloride 
6. Acetone 
7. Carbon Disulfidc 
8. 1,l -Dichlorocthcnt 
9. 1,2-Dichlorocthane 
10. 1,2-Dichlorocthene (total) 
11. Chloroform 
12. 1,2-Dichloroethane 
1,3. 2-Butanone 
14. 1 , 1,l -Trichlorocthane 
15. Carbon Tetrachloride 
17. Bromodichloromethanc 
18. 1,2-Dichloropropane 
19. cis- 1,3-Dichloropropcne 
20. Trichlorocthcne 
21. Dibromochloromethane 
22. 1,1,2-Trichlorocthane 
23. Benzene 
24. trans- 1,3-Dichloropropene 

2 
2 
2 
2 
2 
5 
1 
1 
1 
1 
1 
1 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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25. Bromoform 
26. 4-Methyl-2-pentanone 
27. 2-Hexanone 
28. Tetrachloroethene 
29. Toluent 
30. 1,1,2,2-Tetrachlomethanhane 
3 1. chIorobenzene 
32. Ethyl Benzene 
33. styrcne 
34. Xylenes (Total) 

1 
5 
5 
1 
1 
1 
1 
1 
1 
1 

2. Precision 

- All laboratory duplicates and matrix spike duplicates should have a relative percent difference (RPD) 
as follows: 

water 
1,l Dichloroethene 14% 
Trichloroethane 14% 
Benzene 11% 
Toluene 13% 
Chlorobenzcne 13% 

If the results for the duplicate pair are positive and greater than five (5) times the PQL then the %D 
criteria are used. However, if the results for the duplicate pair are less than 5 times the PQL then the 
acceptance criteria will be +/- PQL or the %D criteria, whichever is greater. This criteria will be used 
for duplicate rest&s that have a “ND” and a positive value. Of course, a duplicate that gives two ND 
values does not give any precision information and thus precision wiU not be used to judge the date’s 
validity. 

3. Represcntativencss 

To insure that analyses reflect actual field conditions the laboratory will strive to maintain the integrity 
of the samples prior to and during analysis and to minimize the effects of the laboratory environment 
on the samples. To monitor effects of the laboratory environment, two types of blanks are used. 

The first type is a trip blank which will consist of a volatile organic analysis vial filled by Pace with 
deionized, analyte-free water that will remain capped and accompany the sample VOA vials at all times. 
A trip blank may accompany all water VOA samples shipped to the laboratory. The trip blank indicates 
the effects of sample bottle preparation, shipment to the site, site storage and handling, return shipment, 
and sample holding at the laboratory on sample integrity. 

The second type is a laboratory holding blank which consists of a volatile organics sample vial filled 
with analyte-free water and randomly placed with samples as received for storage prior to analysis. The 
holding blank serves to monitor the effects of sample bottle preparation and sample storage at the lab 
prior to and during analysis. 



m 

odbdofalthough 
of t&ua m am of &Jab. Up to 5 tm m 

For all others. no co- be -above the s * 0 

ail 
-Name_ 

I 



APPENDIX E 

NSB-NLON PROJECT FILES 
- 



FILING REQUE!ST FORM 
U.S. NAVAL BASE 

GROTON, CT 

- 

-- 

coNTR4cr 
CONTRACT ADDENDUM W4IPIER 
33 & BERTH 16 WORK PLANS 
CONTRACT ADDENDUM #S/RES. 
WELL SAMPLING 
CONTRACT ADDENDUM#6/WELL 
SAMPLING 
AMEND. rY7ICOMMUNITY 
RELATIONS PLAN 
CONTRACT #lOfIRC MEEI’I?dG 
CONTIMX MOD #ll/RES. WELL 
SAMPLING 
CONTRACT MOD II2iH.W. 
STORAGE AREA SAMPLING 
CONTRACT MOD#13 SUPPLEMENTAL 
& PHASE II WORK PLANS 
CONTRACT AMENDMENT #14 
CONTRACT AMENDMENT #lS 
SUPPLEMENTAL STEP I,MISC, GOSS 
COVE 
CONTRACI’ AMENDMENT t16 PIER 
33/BERTH 16 

CONTRACI- NEGOTIATION FILE 
m STum 
SUBCONTRACTOR CONTRACT 
CORRESPONDENCE 

CONTRACT OFFSITE POND 
SAMPLING 

- CONTRACT MOD-FS STUDY 
CONTRACT MOD-OFFSITE POND 

‘- SAMPLING 
- PROPOSAL FEASIBLITY STUDY 
- TRC MEETING CONTRACT 

AMENDMENT 
AMENDMENT #17 COST PROPOSAL 

- ATSDR 
- CORRESPONDENCE 
- CTDEPIEPAINAVY COMMENTS 
- FINANCIAL (FILE MY MONTH) 
- INTERNAL MEMO’S 
- MISC. MEETING NOTES 

FIELD SUPPLIES COST ESTIMATE 
BACKUP 
NEWSPAPER ARTICLES 
PROGRESS REPORTS 
HOMEOWNER MEIXING 3/12/1991 
PUBLIC MEErING 7/26/90 
PUBLIC MEEI-ING l/22/91 
PUBLIC MEErING 3/12/91 
PUBLIC MElXING TRC 4/ 1119 1 
PUBLIC MEETING TRC 9/19/91 
PUBLIC MEETING TRC 12/2/92 
PURCHASE ORDERS 
SCHEDULE 
TIME SHEETS 
TRC COMMENTS 
TX MEETING MElZING NOTES 
TRC MEETING NOTES l/9/91 
TRC MEETING 3131192 
TRC MEETING CONTRACT 
AMENDMENTS 
TRC MEMBER LIST 

- ASSOCIATED SURVEYS 
- MENZIE-CURA & ASSOCIATES 
- EMPIRE SOILS 
- MEI’A ENVIRONMENTAL 
- NET ATLANTIC 
- RADIATIONSAFETY 
- WESTON GEOPHYSICAL 

HAZARDOUS WASTE STORAGE 
FIELD SAMPLING (TSDF) 
PIER 16 & BERTH 33 WORK PLAN 
OFF SITE POND SAMPLING FIELD 
COMMUNITY RELATIONS 
TSDF SAMPLING 1256-12-01 
NAVY PROPOSAL FEASIBILITY 
STUDY 

RESIDENTIAL WELL SAMPLING 1256- 
13 
NAVY DESCRU’TION OF 
CURRENT SITUATION 1256-14-91 

NAVY FS DEVELOPMENT OF 



m 

ALTERNATIVE REMEDIAL ACITON 
12x-1442 

- NAVY INITIAL SCREENING OF 
ALTERNATIVE 1256-14-03 

- NAVY EVALUATION OF 
ALTERNATIVES 1256-1444 

- FS REPORT PREPARATION 1256-1445 
- NAVY FS MENZIE 1256-M-06 
- NAVY/SUPPLEMENTAL WELL 

SAMPLING, ISTOPIC ANALYSIS 
1256-17-01 

- COMUNIITYRELATIONSFACTSHEETS 
1256-18-08 

- PHASE II WORK PLAN, FSP. QAIQC 
AND HASP 125618 

- BORON/BACKGROUND PLAN OF 
ACT’ION 

- BORON LITERATURE SEARCH 

- FSFINAL 
- FSP ISTDRAFT 
- FSP 2ND DRAFT 
- HASPFINAL 
- HASP ISTDRAFI’ 
- HASP2NDDRAFT 
- QAIQC GENERAL 
- QJWCF@M- 
- QAKJC 1STDRAFT 
- QAiQC2NDDRAFT 
- FEASIBILITY STUDY WORKING 

DR4FI- 9192 
PHASE II WORK PLAN 

& BACKGROUND 

200 SCALE IJTnrrm 
AREAA 
AERIAL PHOTOS 
BATTERY ACID AlEA 
DPDO AREA 
GOSS COVE 
FORMER GAS STATION 
LOWER BASE BID. #79 
MAPS PLANS 
SUBMARINE BASE 
TECHNICAL REFERENCES/PAST 
REPORTS 
TORPEDO SHOP 
EXISTING CONDITIONS/PHOTO 

REDUCTION 
- RAW MATERIAL INFO. 

AERIAL PHOTOS 
NEW SITE INFORMATION 
RADIOLOGICAL TEST RESULTS 12191 

r 

i 

DRAFTEIS THAMES RIVER DREDGING 
PRQJECT m 

BORING LOGS PIER 331 - 
BERTH 16 

I 

BORING LOGS 
MONITORING WELL CONSTRUCTION 
GROUNDWATER ELEVATION DATA 
GEOLOGIC INFORMATION 
HYDROLOGIC INFORMATION 
GEOPHYSICAL DATA 
SOIL GAS DATA 
FIELD NOTEBOOKS 
MASTER SAMPLELGG BOORS 
CHAIN OF CUSTODY 
NET/ATLANTIC MONTHLY QA 
REPORTS 
MONTHLY LAB DATA FOR 
PROGRESS REPORTS 
LAB RESULTS SURFACE SOIL 
LAB RESULTS GROUNDWATER 
LAB RESULTS SURFACE WATER 
LAB RESULTS SEDIMENT 
LAB RESULTS BORING 
LAB RESULTS RESIDENTIAL WELIS 
QAIQC SURFACE SOIL DATA 
QAIQC DATA VALIDATION 
QA/QC GROUNDWATER DATA 
QUQC SEDIMENT DATA 
QAK)C! BORING DATA 
QAIQC AUDITS 
UTILITY MANHOLE INSPECTION 
FIELD NOTES (PRELIMINARY SITE 
INSPECTION) 

INTERNAL LAB 
ANALYSIS TRACKING 
PHOTOS/SLIDES/VIDEO 

i 

I 

I 

r 

r 

m 

m 

I 

m 
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