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Executive Summary 1 2 7 2

Introduction

In October 1992, the Defense Depot Memphis, Tennessee (DDMT), was placed on the

National Priorities List (NPL) by the U.S. Environmental Protection Agency (EPA).

Therefore, DDMT must fulfill requirements under the Compl_henalve Environmental

Response, Compensation, and Liability Act (CERCLA) ;_nd National Contingency Pleat.

A remedial thvesdgatiordfeasihility study (RI/FS) must be prepared to determine the

nature and extent of contamination, to evaluate the risk to human health and the

environment, and to screen potential cleanup actions. The Gerieric P.I/FS Work Plan was

prepared to show how the investigation and study would he accomplished. This Quality

Assurance Project Plan (QAPP) was prepared as a supplement to the Generic RI/FS Work

Plan to describe the genexal sampling, laboratory, monitoring wall installation, soil

boring installation, and quality assttranee-Jquality control (QA/QC) procedures that will he

used during the RI/FS at DDMT.

Site Background and Location

DDMT covers 642 acres of land in Memphis, Shelby County, Tennessee, in the extreme

southwestern portion of the state. The installation contains approximately 110 buildings,

26 miles of railroad track, and 28 miles of paved streets. Approximately 5.5 rail]ion

square feet of stor'_ge speee is open. Stored items include food, einthing, electronic

equipment, petroleum products, construction materials, and industrial, medical, and
general supplies.

Description of Operable Units (OUs)

DDMT is divided into four OUs for evaluation purposes. Durra Field is designated

OU-I. The Main Installation is divided into three areas: the southwestern quadrant,

OU-2; the southeastern lakes _ed golf course ai'ea, OU-3; and the north-central area,

OU-4. Substances found in OU-I probably resulted from use of the area for landfill

operations, mineral stockpiles, pistol range use, and pesticides storage. Potential

contamination of OU-2 could have resulted from spills or releases from the hazardous

material storage and repourthg area, sandblasting and painting activities, or both. Storage

of polyehhilinated blphenyls (PCBs) and the use of pesticides and herbicides are potential

sources of contamination for OU-3. Principal contamination in OU-4 prohably resulted

from a wood treatment opei_tiOll and b_r_otts material storage.

nqImg$ DD MT WFT/0] 3. V.'P5 ii 9,,7/95



Description of QAPP
127 3

This QAPP was prepared as a supplement to the Generic RI/FS Work Plan to provide

quality assurance and quality control requirements for sampling activities, and other types

of field analyses and tests that gcuaerate data as part of the activities peffomed during the

RI/FS process at DDMT. The goal of this plan is to provide data of known quality to the

project team to support the project decision-mal6ng process. The requirements of this

pl_lrt apply to the prmaa_ eonwaetor, as well a_ to subcontractors.

This plan addresses the following:

QA/QC objectives for the project

Discussion of the QC levels and applicability of each

Specific QA/QC procedures that will be implemented to achieve these

objectives

Project team organization and responsibiUty

The contractor's internal QA programs will control other project aspects, such

engineering analysis and report preparation. Laboratory activities (either onslle or fixed-

base analytical laboratories) will be covered by the Laboratory Comprehensive Quality
A$$u_lce Manual.

_mgs tmx,r.w_m_lW_ iii 9/7/95
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1.0 Objectives of the Quality Assurance Project Plan

The purpose of this Defense Depot Memphis, Tennessee (DDMT) Generic Quality

Assurance project Plan (QAPP) is to deacribe the general sampling, laboratory,

monitoring weli installation, soti boring instalistion, and quality assurance/quality control

(QA/QC) procedures that will be used during the Remedial InvcsfigariordFeasibility Study

0Zl/FS) at DDMT. The procedures have been developed for the cbemical data cnilecfion

activities to provide data of sufficient quality and quantity to support the objectives of the

RI/FS, mad to pmvldc carcfoi plaaning of data collection and analysis activities to meet

the stated data qlmllty objectives that are consistent with the intended data uses.

The QAPP h_ been written in accordance with the current RMFS guidance (reL 21), the

Data Quality Objectives for Remedial Response ActivMes (ref. 26), the GuMelines and

Spealfica_ions for Preparing Quality Assurance Plans (tel 20, and EPA Region IV,

Environmeraal Compliance Branch Standard Operating Procedures and Quali_y Assurance

Manual (ECBSOPQAM) (ref. 31) to address aspects of the field investigations to be

conducted as a part of the site characterization activities that ate common to all operable

units (OUs) at DDMT. References used for QAPP development are provided as

Appendix A.

1.1 Project Objectives

The overall objecttves of the RIFFS are to determine the nature and extent of the rekmse

of h_7_lous substaacea to the underlying aquifer system as a result of past disposal

activities at DDMT, to identify the sources of release, and to evaluate the effectiveness of

proposed remedies. The ultimate goal is to select cost-effective and implementabfe

remedies that mitigate threats and provide protection for public he_Ith and the

environment. During the RI, the data and data collection processe.s w ill be evaluated to

monitor the support of the RI/FS objectives. That is, the dam must be of sufficient

quality and quantity that the distribution and migration of contamlna_ta can be determined

to satisfy the objectives of the RI. The data mad conclusions drawn during the PJ.must

support the screening and in-depth analyses of the remedlsf alternatives to be evaluated

during the FS. To accomplish those ra_l_, confidence in field sampling procedures; data

collection, analysis, management, and validasioa procedures; and QA activities are vitaUy

important. Because the.se items are so important to the remedial decision maklqg

process, a carefully considered approach to detailed QA procedures is necessary for

SUCCESS.

To characterize the sites and potential raleazes, DDMT will implement an extensive field

sampling effort to identify and delineate the contaminants (in the groundwater, soil,

surface water, and sediments) that may have resulted from past practices at sites where

h_v_rdous or toxic wastes were managed or disposed. A laboratory that ha_ been

validated by the Corps of Engineers' Missouri River Division (CEMRD) _md that is a
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participant in the U.S. Envirortmental Protection Agency (EPA) Contract Laboratory

Program (CLP) will be selected to perform the required chemical analyses. Split samples

will be routinely provided to the CEMRD to comply with Corps of Engineers (COE)

quality-control requirements and to the EPA alld TclInessee Dngat buent of Environment

and Conservation (TDEC)-de_ignated laboratories to meet EPA's requirements.

1.2 Objectives of Site Investigation Activities

The primary objective of this RI is to characterize the nature and extent of contaminants

in soil, surface water, sediment, and grouedwater. Additional data will be collected to

supplement the previous Pd/FS completed in 1990 by Law Environmental Inc., to

evaluate the extent of groundwater contamination in the Fluvial Aquifer and to assess the

potential for contaminant migration to the Memphis Sands Aquifer. This investlgndun

will provide additional information for the baseline risk assessment (BRA) and the

selection of appropriate remedial alternatives. Other general objectives of the RI include

the following:

Understand site geology and ilydroguology sufficiemly to evaluate

groundwater movement and to identify potentially affected aquifers.

Collect a sufficient number of samples from areas surraunding the site

unaffected by earlier activities to adequately evaluate background

concentrations of target analyms.

Collect samples that are representative of actual site conditions.

Provide data of known quality by using approved sampling and analytical
methods.

Specific site investigation details, along with sampling and analysis objectives, are

discussed in the Field Smmpling Plans (FSPs) for the OU in which the site is located.

1.3 Site Characterization Activities

Field investigations will be conducted under the guidance of this QAPP, the Health and

Safety Plan (HASP), and the OU-speeifie FSPs, as well as any addendum that may be

required for these plans. Proposed sample locations are identified in the FSPs and in site

maps prepared for the particular no to be investigated. Data management, field

mgmgS. D DMT. Wp2/O 13.WP_ 1-2 6114196
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s_npling, and fieldand laboratoryQA/QC activitleswillbc conducted in accordance with

the procedures outlinedinthe QAPP. The followingfieldactivitieswillbe conducted:

Install monitoring wells and soil borings.

Collect and analyze soil, groundwater, surface water, sediment samples,

and the appropriate QA/QC samples.

m_ mg_ -D DMT-WP2/013,W_5 [ -3
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2.0 Project Organization and Responsibilities

2.1 Project Team Organization

The project team will be organized into contractor, COE, and offsite lahoratot)' work

groups. The contractor's group will consist of a project manager, a project

hydrogeningist, a project environmental engineer, a project chemist, a review team

leader, a database manager, and various support staff. The COE's group will consist <)f a

project managur_ a project engineer, a project geologist, a project industrial hygienist, a

project environmental enginosr, and a project chemist, who will develop work plans and

scopes of work. oveP_e field performaflc(_, and review technical documents. The

contractor group at the field site will consist of the field team lender (t,l L), who will be

onsite for all phases of the project; the fietd geologists; the safety officer and sampling

team; and various suppor_ technicians. The lahoratov/ work groups incInde the technical

staff and QA/QC personnel at the laboratories. Additional project organization

information will be provided upon selection of a contractor.

2.2 Key Personnel Qualifications and Responsibifities

2.2.1 Contractor Work Group

The personnel selected for the R[/FS will have the necessary qualifications to complete

this complex project. Additional information will ha provided later concerning specific

qualifications.

In full compliance with the training requirements of Occupational Safety and Health

Administration (OSHA) regulations (29 Code of Federal Regulations [CFR] 1910.120),

all field personnel have received at least 40 hours of health and safety training, including

first aid and cardiopulmonary resuscitation (CPR), and a minimum of 3 days actual field

experience under the direct supervision of a trained experienced supervisor, The

personnel positioRs and responsibilities listed below will be involved in the PJ/FS.

Progeam Manager-The program manager is a senior level management person who

coordinates all the project efforts for DDMT. As the direct contact between the COE

and other program and project staff, the program manager will be responsible for

negotiating and communicating contractual obligations, including program objectives,

technical i_quirements, schedules, budgets, and deliverables. The program manager will

coordinate all administrative and f'mancial reporting, provide the COE with progress and

financial reports, review all deliverables, and provide day-to-day coordinating with the
COE.

Project manager (PM)-Responsible for overall activities for a specific project. The

PM is responsible for cost and scbedule control aad for technical quality; in addition, he
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or she will develop the work plan and monitor task order ,tctivltie$ to ensure compliance

with project objectives and scope. The PM also will communicate with the client and, as

appropriate, other designated parties regarding project progress.

The PM has ultimate responsibility within CH2M HILL for producing daliverables that

are lechnlcally adequate, satisfactory to the client, and cost-effective. To accomplish

thi_, the PM assists the review team I,_aer (RTL) in developing an internal project

review sehedale, provides written instructions and frequent guidance to the project team,

and monitors budgets and schedules.

Review Team Leader--The RTL is generally a techmcal resource with experience in the

various technical aspects thvnived in a complex project. The RTL coordinates internal

QA/QC review for techmcal validity and adherence to both internal CH2M HILL policy

and projeet-sponific criteria. The RTL assists the PM in selecting an internal QA/QC
review team and in coordinating review efforts, and works with the project team in

addressing review comments mad adjudicating techrfical disagreements.

Lead Hydrogeologist-This person is a technical specialist who is responsible for the

technical aspects of the project concerning hydrog_fogy and who provides technical

review and continuity of work between project m_k_ Hialher role includes selection of

methodology, field procedure, and review of data analysis and reporting. Re/she vail be

present at major meetings on decision points. The lead hydrogeofogist will work closely

with the lead engineer to develop and implement a field program that addresses the

project objectives and provides technically sound data.

Lead Chemist -The le_td chemist assists with the preparation of the project seopfog

documellIs, provides _tn interface heMeen the laboratory alld the project team, _upervlses

the analytical data quality evaluation, and pardcipates in preparing detiverables to the

client. The lead chemist communicates regularly with the project team and the analytical

laboratory during the field activities. The lead chemist also is responsible for monitoring

project-specific laboratory activities (including checking laboratory invoices and reports)

and may audit the laboratory at the PM's direction.

The lead chemist monitors so that specific QA and primary technical operations are

coordinated effectively for the project. The lead chemist is responsihle for the following:

performance and system audits of laboratory operations to evaluate

compliance with the QAPP

System audits of field operations to evaluate compliance with the QAPP

Provision of guidance and coordination to rapidly resolve any QA/QC

problems

m,m,m,m,m,m,m,m,m,m_5 D DMT.WF2J013 .Wp5 'Y-2
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Independent review of QA/QC information to evaluate the quality of all

dallverables or outputs from tho project team

1.tamction and commudiea6on with COE QA personael to r_olve QA/QC

problems specific to the project

Lead Risk Assessor--The lead risk assessor provides guidance _td input into the RI/FS

planrtmg implementation stages, and directs the human health and ¢cologinal risk

assessments for the project.

Remaedial Design Enginter -The remedial design engineer will evaluate the data

collected from the RI and dineet sampling to be coadaetad for the FS activities. The

remedial design engineer also will conduct a cost-benefit analyses and other FS activities

to aid in evaluating remedial alternative.s for the contaminated sites at the facility.

Lead Data Manager--Responsible for the s_eture, organi_,_)ion, format,

implementation, and operation of the project database. The lead data manager supervises

the data management team and provides direction to the database manager. The lead data

manager, in conjunction with the PM, may d_ide to estabfish separate databases for each

project task. The lead data manage/is responsible for the following:

Coordinating efforts between the project team and the database, including

setting up the sample traeklng program and providing inst:ruetion to field

team members in its operation.

lmportleg the analytical data into the project database.

Doing a QC review of the data input into the database.

Assisting project team members in using the database.

Prepanng the eleetrodie ddiverables to the client.

Database Manager-Works with the datable on a daily ba_i_ anti providas norrfial

dafiverable.s (for example, data summary tables) to the project team.

Field Tegm Ik.ader [I_'LL.I--Reports to the PM and will be responsible for the

coordination of fieth efforts, pmvidas for the avalinbility and maintenance of s,_mpling

equipment and materials, _nd provides shipping mad paelfing materials. The v'rL will

supervise compindon of all ehaln_of_ustedy records, supervise the proper handting and

shipping of samples, and be responsible for accurate completion of the field notebook.

As the lend field representative, the i-'lL will be responsible for consistently

implementing program QA/QC measures at the site and for performing field activities in

accordance with approved work plans, policies, and field procedures.

Site Safety Coordinator (SSC) -The SSC oversees the administration of the project

HASPs in the fidd. The SSC will assist in conducting site briefings and perform all final

n_m95. DDMT.WP2/01 _ WP5 2-3 9/7/_ 5
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safety checks. The SSC is responsible for stopping any investigation-rclaled operation

that threatens the health and safety of the field team or surrounding populace. Additional

responsibilities are detailed in the HASP.

2.2.2 Laboratory Work Group

The sele(:ted laboratories will be reslx)nsible for screening and analysis of groundwater,

soil, sediment, and surface water samples obtained during K1 activities.

The chemical analysis Supervisor serves as a liaison between field and lahoratmy

operations and is responsible for the folinwlng:

R_ipt of sample custody from the field team members, verification of

sample integlity, and transfer of sample fractions to the appropriate

analytical departments

Coordination of rumple analyses to meet project objectives

Prepa_tion of analytical reports

Re,new of laboratory data for compliance with method requircmenta

Review of any QC deficiencies reported by the analytical department

manager

Coordination of any data eha_ges resulting from zeview by the project QA

supervisor or the PM

Response to questions from the project team during the data quality

evaluation process

2.3 Project Communication

One of the most critical elements in performing the RMFS is to establish and maintain

lines of communication among all project personnel. Some work groups "dill meet at

least weekly to review the status of the project and to discuss technical and safety issues.

When necessary, other meetings will be scheduled or the FTL will meet iodividuaJly with

field personnel or the subcoatractors to resolve problems. The FTL will prepare a

weekly report detailing project progress.

The V'tL will be in regular telephone contact with the all work groups. When significant

problems or decisions requiting additional authonty cccur, the FIE can immediately

contact the PM or project hydrogeologist for assistance.

mgm_5 D DMT Wire01 ] ,wl_J 2 -4 9/7195



Daily and weckly reports, boring logs, QA report, and other project information will bc

delivcxed by the field supervisor or oth¢_ personnel on a daily basis o_ several times

during the week.

All communications with DDMT will be channeled through the DDMT project manager,

who wflI bc informed of field activities being conducted on a daily basis.

All communications with the COE will be channeled through the Corps of Engthecrs,

Hunts'Allc Division (CEHND) project manager. The contractor will prepare monthly

progress _¢ports and submit telephone conversation records to the CO_ throughout the

contract period,
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3.0 Data Quality and Quality Assurance Objectives
for Sampling

3.1 Introduction

This section presents the data quality objectives (DQOs) and QA objectives for the RIFFS

sampling activities. DQOs are quantitative and qualitative stamments that specify the

quality of the data required to support decisions during the remedial reaponm activities.

They are based on the end uses of the data to be co]leeted. The baals on which these
objectlvea were established are discussed in the folowing sections. The criteria for

evaluat_g data quality, precision, accuracy, reprecentafiveneas, comparability, and

completeness are pre_ented in this section, along with the mechanisms that will be u_l to
determine if they are met.

3.2 Establishing Data Quality Objectives

Objective.s for data quality reflect the expected use_ of the data, the expocted levels of

contamination, and the available analytical and _,mpling resources.

3.2.1 Data Uses

The primary uses of the data to be gathered during the DDMT RI sampling acfivitins are
as follows:

Contaminant Characterization-Data will be used to describe the nature and

extetxt of contaminants in the _oil and groundwater at the site.

Health and Safely--Air monitoring within the RIIFS work zone_ will be

used to establish the level of protection needed for workers during the RI
acfi.Aliea.

Risk As_essmeax-Data will be used to evaluate the threat posed by the site

to public health and the environment via the soil, groundwater, surface

water, and air pathways •

Evaiuation of Alternative_-Soil chemistry and physical data will be

collected and used to evaluate the feasibility of variou_ r_medial

technologies.

Engineering Design of Alternatives-Data such as pre_minary volume

estimates for COntaminated soll and grotmdwaler will be used for

engineering design purpe_ea and to datermine the cost and performance of

various remedial technologies.
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3.2.2 Data Quality Levels

Data must be of sufficient q_ilty to support the decision-making process. A tiered

approach to rumpling and analysis (ineludthg sc_ening) will be used so that the field

team can adjust the sampling effort to accommodate site-specific conditions. The I_red

approach will be accomplished by scxee.mng a large number of samples for po_ilni

contamination using L_vel 2 data quality; then a selected number of samples will be

submitted m an analytical laboratory for confirmation. Screening data will be used to

provide suffielent sampling to eveluate the potential presence of target compounds at each

site end to accomplish quandtabon,

Four categories of data will be collected as part of this field effort, with each category

having a different level of supporting QAIQC documentation. The four categories, or

levels, correspond to QC levels 1, 2, 3, and 4. Level 1 includes field monitoring

aetivites such as pH, temperature, eaoduetivity, arm total organic vapor monitoring.

Level 2 screening activities and Level 3 analysis provide confirmation by ma analytical

laboratory. Level 4 analysis provides legally defensible data, if needed. For each QC

level, the potentini measures and methods to be used, as well _ the applicable data

package deliverables, are outlined below. For each site, the use and applicability for

each of the available measures and methods will be evaluated and appropriate measures

and methods selected. For example, the pFI and conductivity of groundwater sampl_

from nil the screening sites will be meedttred; however, only soil samples from selected

sites will be tested for VOCs.

3.2.2.1 Level 1-Field Surveys

Level 1 encompasses lleld monitoring activities a_nd does not require formal data package

daliverabths. Level I activities are focused on easily measmed bulk characteristics of a

sample such as total organic vapors, or pH, temppratttre, and conductivity. Level 1

activities also include screening samples uxnig immunoassay field methods for classes of

compounds such as polyeyelic aromatic hydrocarbons (PAHs) or polyehlorinnied biphenyl

(PCBs) in soils.

CH2M HILL typieelly uses the data generated from field monitoring to make denisions

about the execution of the investigation, such as approximating the relative degree and

extent of contamination to assist the thvestigniion activities, or providing a general sample

screening before analysis by the analytical laboratory.

Immunoassay screening provides a yes/no approach to screening: either the target

compound(s) is present at, or above, the reporting limit or it is not. These tests will he

used to identify potential sources of contamination and may be used to estimate

approximate areas for vertical and horizontal extent of contamination. Immunoassay

screening kits use an amlbody that is developed to have a high degree of sensitivity to the

target compounds. This antibody's high specificity is coupled with a sensitive

_,,as.D o_rr-wev013.w_ 3-2 9/7195
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colofimeteric reaction that provides a visual result. Immunoassay screening tests consist

of four steps:

Sample Extraction An allquot of soll is weighed and extracted with
methanol

Dilution of Sample and Standard-The sample extract is diluted to the

re_uir/_ detccfiou level.

Inm_unoassay-The sample and enzyme conjugate are mtsoduced ruth

antibody tubes and allowed to stand; then the tubes are washed, coloring

agent is added, and the color is aIinwed to develop

Measurement and Intoxpretalthn--The color of the sample is measured

using the spectrophommeter and the sample results me compared to the

standard results. This comparison pro_tdes an accurate semi_uantitailve

measurement of the specific contaminant of interest.

Immunoassay 10ts that will be used in the field for Level 1 screening include PCBs,

PAHs, total petroleum fuel contamination, pentackiorophenol (PC.P), and dioxins

(2,3,7,8-Tetrachlorodibenzo-pMinlon [TCDD]). Each of the immunoassay kits is

described briefly below:

PCBs-Rec_gmzes all commer_l_d Aroclors; the more highly chlorinated

and most common (1260, 1254, and 1248) are detected at lower

concentrations, m summarized in Table 3-1.

Table 3-1

Detection Lhnits for Aroclors in Soil

Defense Depot Memphis, Tennessee

Aroclor mg/kg in soil

1260 0.4

1254 0.4

[248 1.0

1242 2.0

1232 4.0

1016 4.0

Total Petroleum Fuel Contamination -TMs immunoassay responds to a

selected subset of the chemical components in fuels, primarily aromatic and

aliphailc compounds with fewer than 15 e.arS0on$. Becau_ this test
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responds to "petroleum products," it c_not be used to distlaguish

individual types or sources of fuel. Reporting limits for various fuels using

this screening test are summarized in Table 3-2.

Table 3-2

Reporting Limits for Various Fuels Using the Total Petrolemn Fuel

Contamination Screening Test

Defense Depot Memphis, Tennessee

Fuel Reporting limit ill mg/_

Ga_olnie I0

Diesel fuel, #2 15

Jet A fuel 15

Jet fuel, JP-4 15

Kerosene 15

Fuel oil, //2 15

pAHs-Ttfis test is used to screen for 3- and 4-ring PAHs, which ale

indicative of petroleum conq_lination. The overall detection _imit is 1

mg&g.

PCP-_ds test reoognth_s pentachlorophenol only and has a repo_ng limit

of 0.5 mg/kg.

Dioxin-This test is used to detect the presence of 2,3,7,8-TCDD only and

has a reporting limit of 10 picogramstkg. The extraction for thisscrccnlng

leSt is more complex than the simple methanol extraction used for the other

analyses; therefore, samples for dioxin screening will be sent to the

analytical laboratory for extraction and screening.

Monitoring results, as well a_ pertinent data concemlng the sampling event, axe
documented in a bound field book. Level 1 documentation will consist of th_ following:

InsmJment identification

Calthmfion hiformailon (standards used and re.suits)

Date and brae of calibration and sample measurement

Sample reSults

The logbooks will be reviewed by the FrL daily for completeness and cort_emess. No

addRional documentation or data quality evaluation is required.

mst_ S=DDt,_r"e,_zsot 3.w_ 3 _. 9/7/95
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3.2.2.2 Level 2-Screening Data

Level 2 screening data wtil be used by the project team to make informed decisions in the

field concerning implementation and execution of the work plan, as well as to evaluate
whether a release has occurred and to estimate the e_tent of contamination. Level 2 data

differ from Level I data in that Level 1 is used to me_ure "bulk" characteristics of a

_mple, while Level 2 analyse_ are used to estimate the concentrations of selected

individual compounds.

Level 2 data quality v/ill be used on this project to colle¢t cost_ffectivc (lower cost th_-u

Level 3) quality date for use in decision malting znd in the risk assessment. The level 2

data qualiry wtil be evaluated as outlined in Section 8 and the sampin results will be

confirmed using Level 3 data.

EPA-approved methods will be used to ar_yze Level 2 samples. Level 2 data quality

samples will be analyzed using the _tme analytical techniques as Level 3 date. The

difference between Level 2 and Level 3 wm he the frequency and target acceptance

windows for laboratory QA/QC _amples. The same QA/QC y_mples will be analyzed for

Level 2 as Level 3; however, the QA/QC samples may PO analyzed less frequently with

broader accep_mce limits than with Level 3. For example, for VOCs or SVOCs by

GC/MS, for Level 2 an insh'ument tune check sample wilt he analyzed once evea_ 24

hours mdier than once every 12 hours as required for Level C. A comparison of the

Level 2 and Level 3 QA]QC requirements is provided as Appendix B.

Formal data package dellverahles are not required for this level of data quality; however,

all instrument celibmfion and _ampin analysis activities must be documented and this

information retained by the laboratory. Data package deIiverubles may require

summmies of laboratory performance information (such as celibmdon), but the laborato_

must maintain all the correspoeding documentation for at least 7 years. Data pac_mge

delivembles win include inst_'ament cafihration, sample, method blank re.salts, and malzlk.

spike results. Example date packages will be included in the subcoattactor
docamentetion.

Conf_mation is critical for samples that are determined by field screening to con_in

concentrations near the action levels. Approximately 10 percent of the samples will be

submitted to _n analytical laboratory for eddidonal Level 3 coufalnatory tasting.

3.2.2.3 Level 3-Laboratory Analyses

The purpose of Level 3 data is to provide the basis for evaluating Level 2 data and for

making decisions for further action, if needed, at each of the areas of investigation and to

hmeden the characterization of contaminants. The TCL has been designed to fully

evaluate the potential for contamination from past site activities and to support a

pralimina_ risk evaluation. Only EPA-approved methods from SW-g46, Test Methoda

for Evaluating Solid Waste or EPA CLP methods will be used to analyze samples for

=_.=_S.OD_CTw_o]3.wri 3-5 9/7/95
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I_v¢1$ 3 or 4. Level 3 data package d¢liverables include all the CLP-type QC summa_

forms, but none of the unreduceti experimental data, (summadz_ in Table 7-1).

Therefore, during the dala quality evaluation process, it is posslblc to cvaluat_ the effect

of the overall analytical process on the u_lffliry of the data; however, it is not possibl_ to

recreate the detai]s of the analytical process or sample calculations.

TCLs and reporting limits for Levels 2 and 3 dala quality are included in Section 7.

Many of the OU-specific FSPs refer [o Level 3 analyses as "TALrI'CL. _ This is a

common usage way of referring to [h_ CLP SOWs lists for organic and inorganic

compounds. For this project, "TCIdTAL" refers to VOCs, SVOCs, pesticides, PCBs,

metals, and cyanide, but does not refer to dioxins. For TCL/TAL analyses, the CLP

target compound lists and reporting limits will be used.

3.2.2.4 Level 4-Laboratory Analyses

Level 4 aralytical methods are the same as Level 3; the difference between the levels is

in thc data package dellverables. Level 3 d_liverabl_ include only the QC summax_

information (typically provided on the CLP QC summary forms or functional

equivalents). Level 4 deliverables include the summary forms and all th_ unreduced,

experimental data. Therefore, it is possibl_ for Level 4 data to completely recrea_ th_

eafiang analytica] process and recalculate all of the cal£bmtion mad s,_nple results. For

Level 3, this information is summarized on the data sheets and used to evaluate

laboratory performance and potential matrix interferences.

Them is a potential for Level 4 data to be required in the furore a_ this facility. S__mpl_

analyz_l using Level 4 QC are analy_d using the same analytical rat:thods as Level 3

sample, but different data package dclivcrables arc provided, as discussed in this section.

Confirmatory samples will bc analyz_ using Level 3 QC, and no I_vcl 4 is proposed at

this time. However, if in thc future Level 4 iafolmation becomes neccs.v._ry, this

information will be requested from the analytical laboratory.
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4.0 Field Sampling Procedures 12 7 2 9

4.1 General Sampling Requirements

The foIlowing general sampling requirements will be mainrainad:

Prior notification of facility to obtain eat_ permits for pexsonnal.

Field rumpling teams will consist of a minimum of two individuals. One

person wiU collect the sample as the other monitors adherence to sampling

procadure.% records any difficulty encountered, and documents other

information pertinent to the investigation.

To the extent feasible during sampling episodes, sampling activities in each

medium will b¢ conducted so that the sampling order will he from the area
of least contamination to the area of most contamination.

The preferred order of tampth collection will be specified in the OU-

specific FSP.

Sample collection for chemical analysis will be performed with either

dispo_hle sampling devices or decontaminated, stainless steel or Teflon ®

devices. When composite samples are required, the sampth will be

homogenized in staiuiess steel bowls. All sampling equipment valll be

decontaminated in accordance with the procedure,s outlined later in this

plan.

Samples euileetad for VOC analysis will not be homogenized.

Precleaned sample containers will be pm_Ctded by the analytical laboratory

except for the stainless steel sleeves used for soil sampling, which will he

decontaminated onsite. All sample container records will be maintained by

the analytical laboratory and will be available upon request.

A sample that is representative of the mattlx being sampled will be
collected.

Sample integrity will be maimainad from the time of sample collection to

receipt by the laboratory.

All field notes will be rocorded in indelible ink on standaed forms in bound notebooks. A

daily field log will be completed by the I_VL. This log will be signed and dated daily.

Significant events occurring during the day will he recorded and reported to the PM.

Daffy communication is essential m evaluate whether timely corrective actions are
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nev._sa_. The field notebook(s) must provide a place for the field team members to sign
and date the enhins. The P'tL must review ali field notes.

4.2 Sample Blanks and Field Duplicates

'The number of envlronmeatal and field QC _mpins to be eolle=tedar_ discussed in the

OU-spe_fic FSP. The three types of sample blanks-txaval (trip) blanks, equipment

(rinsam) blanks, _md field blanks-along with field duplicates and split samples, are

discussed below.

4.2.1 Trip Blanks

Trip bbmks are to be analyzed for VOCs only, and consist of sample bottlesfilledin tim

laboratorywith American Society for Testing and Materials (ASTIVI) Type I]water; the

sample bottlesare then se_t to the _rapling locationwith sampling klt_. Th_ specified

number of tripblanks are interned from the sampling foca_ionwith every shipment of

groundwater sample_ and analyzed for VOCs. One of these tripblanks willaccompany

splitVOC samples to the COE QA laboratory.

4.2.2 Equipment Blanks

Rinsate blanks for the groundwater samples are processed by rinsing de_.ontaminated

sampling equipment with ASTM Type H water obtained from the inberatory. The rinse

water is collected in sample bottles, p_.sea'ved, and handled in the tame manner as the

samples. Split equipment blank _mple.s of the finsam wlfi be sent to the COE QA

laboratory. Equipment blanks v/ill be collected once a day for the equipment used during

sampling procedures.

4.2.3 Field Blanks

Field blanks am samples of source water used for decontamination and are used to

monitor the potential for contamination from the source water. Field blanks will be
collected once a week from each water sourest.

4.2.4 Field Duplicates

Field duplicate samples are collected to me,x_ure the precision of the sampling process.

The _tL will choose at least 10 percent of the total number of sample locations

previously known to contain moderate contamination, and will collect duplicate samples

from these locations. The source information will be recorded in the field notes, but not

on the chain-of-custody (COC) form prepared by the field team at the time of sample

collection. The identity of the duplicates will not be given to th_ analysts. The source

information will be for, yarded to the QA reviewer to aid in the review and validation of

_95.DDMW._2JOta.W_ 4-2 9_/9S
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the data. The source of the field duplieate for the QA seanples wilt be clearly identified

on the COC form sent to the QA laboratory.

4.2.5 Split Sample_

Split samples are used to calculate the precision of the sampling and analytical processes

by providing a me_sure of comparability between laboratorie._. Split samp]g,s will be

submitted to the contractor's laboratory as QC samples and to the COB and EPA/q_EC

Labomtorfos as QA samples. Split samples will be collected fi'om 5 percent of the

samples coUeeted at DDMT for the purpose of a quality control check by the Corps of

Engineers' laboratory in Mi_ouri. Also, TDEC reserves the fight to collect split

samples and to atialyz_ the._ samples by the State of Tennessee laboratory. The contact

persoa at the COE laboratory will be notified at least 2 weeks in advance of the sampling

event at (402) 444-4304. The samples will be sent to the foliowing address:

COE Laboratory
Missouri River Division

420 South 18th Street

Omaha, Nebraska 68102

4.2.6 Matrix Spike/Matrix Spike Duplicate 0VIS/MSD)

MS/MSD samples will be collected and shipped to the laboratory for Slf_ke analyses.

Five percent of the sampl_ collected will be acoamparded by spike samples. However,

if a spike sample has not been collected in a 14<lay time perked, a spike sample will be

collected and sent for anely_es.

4.2.7 Other Sample Blanks

Samples of the bentonite, saad, and mud used ha the drilling proee.ss will be colletaed and

retained for future analysis, if necessary.

4.3 Field Documentation

Bound field log books will be maintained by the FlY and other team members to provide

a daffy record of significant events, observations, and measutemertts during sampling

events. All entries v/tll be signed and dated. All information perfincat to sampling will

be recorded in bound log books. Entries in the fog book must foeluda at least the

following:

Name _nd title of author, date and time of entry, and weather/

environmental conditions during field activity

Location of sampfing acfiv_y

_m95-DDt_r-wrwola W_ 4-3 917195
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Name and rifle of field crew

Name and rifle of any site visitors

Sample media (for example, groundwater)

Sample collation method

Number and volume of sample(s) _n

Date and time of collection

Sample identification number(s)

Sample distribution (for example, laboratory)

Water level m_urement data

Field observations

Any field measurem_ts made, such _ pH, temperature, artd Conductivity

All sample documents st_¢h as:

Bottle let numbers

Dates and method of _&rnple shipments
COC forms

sample handling (presetvatian)

All original data recorded in field log books, sample labels, and COC forms will be

written with wate._"proof, black, indelible ink. None of these accountable, sedialleed

document3 are to be destroyed or thrown away, even if one is illegible or col_talng

inaccuracies requiting document replacement. If an error is made on an ar.c.ountable

documcm a_signed to one indivldual, that individual should make all correOions simply

by crossing a line through the error, initialing and dating the correction, and entering the

correct information. The erronoaus information shouM not be obliterated. Any

subsequent error discovered on an a_countable docttmcnt should be corrcctod by the

person who made the entry. All subsequent corrections will be initialed and dated.

4.4 Sample Numbering and Containers

The VIL is responsible for proper sampling, labeling of samples, presercation, and

shipment of samples to the laboratory to meet required holding times. Table 4-1
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Table 4-1

Required SampIe Containet_ Pre_rvation, and HoId[ng Times

Defem_e Depot Merophis, T_t_e

Sample

Analyses Mah'ix* C0ntaineft Quantity Preservative** Holding Time

Vole_il_ Orgemlc Compounds W 40-mL VOA 3 Cool 4"C, 14 day5

(SW8240) viedstt HC], pH <2

$ d-_z Gle_ 1 Cool 4°C 14 days

Senfivol_til_ Organic Cc mp_ndg W IL tuber glass 2 Coo] 4°C 7/40 dayB***

Pea_h]orophe_ol $ I-L _rnber gI_LS_ 2 C001 4°C 7/40 daye

(815t)

BNAS (8270/3520) $ 4-cz GLass 1 Cool 4°C 40 d_ys

pAHs (8310/3520) W I-L amber gla_ 2 Cool 4_C 7/40 dayB***

Pe_ti_.de._PCB s (8080f3520) W I-L ember gla._ 2 Cool 4°C 7/40 days***

S 4-oz G]e.ss I Cool 4°C 40 days

OrBe_opcs_idc_ (8150/3520) W I-L _mber glare 2 Cool 4°C 7/40 days***

Vhlodygly_l (U109) W 40-_ vla3et _ 2 Cool 4°C 4O day8

(EL09) S 8_oz Glass 1 Cool 4°(9 7/40 days***

Metals (Total) (6010, 7000) W IL poly_yle_e l Cool 4°C, 6 mcn_,e

H]SO_, psi <2

S 8_z GIa._ 1 Cool 4°C 6 zn_nths

Metals (D[_lved) (_010, 7C(D) W I-L _lye_yle_e ! Coo] 4°(2, 6 montl_

I:INO_, p_l '<2

Merc_ (7470) W I-L polye_yle_e 1 C4_14°C, 28 days

HNO_, pH <2

S 8_z G]a_ l Cool 4°C 28 days

Ch_m_um V[ (7196) W I-L polycthyl_ 1 Cool 4°C, 24 hours

_*_O_, pSI <_

S 4-oz Glass 1 C4:ml 4 °C 24 hours

Total Di_lvcd Solide (160, 1) W I-L polye_Syle_e ! Cool 4°C "/ dsyB

*S_ple _tnx: S -- Su_ soU, _bwffe_e soil, sed_t;
-vV _- Glouqd_a_zt_l- _f_t_e ,,_tter

_Gla_ eonLe_ne_ will be ee_led _th Te.flon_-tlnc_ screw caps

**A]I samples _ bc _tored promptly et 4°C in in_lsU:d ch_t.

_, VOC vi_s win be eealed with Teflon®_epta e_m'ed u_e,v caps.

***Extr_t_n: 7 days for w_ter, 40 days for ao_lysis,

Sou_: RI Report, 1990

rnemg_DDMT W_2_0 I_ .We_ 4-_ 9n19_ -



127 34

ideatifics the pmpe$ containers, preservation t_chniques, and maximum holding times

according to EPA $W-846.

4.5 Sampling Numbering System

A s_Lmple numbering system will be used to identify each sample collected during the

field investigation and for all blanks. The numbering system will provide a tracking

procedure to allow reu-i_val of information about a particular location and to monitor that

each sample is uniquely numbered. The Vl_ will maintain a list of sample numbers.

4.6 Sample Chain-of-Custody

Sample custody and documentation procedures de._bed in this section will b¢ followed

throughout all sample coUeetlon at DDMT. Components of sample custody proeedure._

include the us_ of field log bool_, sample labels, custody seals, and COC forms.

Examples of these are pre.mnt in Figures 4-1 and 4-2. Each person involved with sample

handling will be trained in COC procedures before the implementation of the field

program. The COC form vdfll accompany the sample during shipment from the field to

the laboratory. If samples are split and sent to different laboratories, a copy of the COC

form will accompany each split sample.

The information provided on the COC form will include the following:

The project name

The sampling station number or _dnple number

Date and time of collection

Grab or sample designation

A brief description of the type of sample and sampling It, cation

Signature of individuals involved in the sample transfer

The time and date they receive the sample

Sample matrix

The analyfeel methods required

COC records inidat_l in the field will tie placed ia a plastic cover and taped to the inside

of the shipping containers used for sample transport from the field to the laboratory.

This record will be used Io document sample eustc_ly transfer from the field sampler to

the laboratory.

mgm95.DBmT._13 VrP5 4-6 9/7195
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I
Dote

Signature

®I
RGURE 4-1

EXAMPLE CUSTODY SEAL AND SAMPLE CONTAINER LAEIEL [_l:Jlll

Defense Depot Memphis, Tennessee I :
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4.6.1 Sample Custody

A sample is under custcciy under the following conditions:

It is in your actual possession; or

It is in your view, after being in your physical possession; or

It was in your physical posses_inn and then you locked it up to prevent

tampering; or

It is in a designated aad identified secure area.

4.6.2 Sample Custody in the Field

The following procedures will be used to document, establish, and maiatain custody of

field samples:

Sample labels v/ffi be ¢ompleled for each sample, with waterproof ink,

making sure that the labels are lagthle and affixed firmly on thB sample

container (s_ Figure 4-1).

All sample-relatad information v/ill be recorded in the project log book.

The field sampler will retain custody of the samples until they are

transferred or properly dispatched.

Dunng the course of and at the end of the field work, the field super_sor

determines whether these procedures have beea followed, and whether

additional samples are required.

4.7 Sample Shipment

Samples will be delivered to the designated laboratory. During sampling and sample

shipment work, the VCL (or a designee) will contact the appropriate laboratory daffy to

inform it of shipments. Hard plastic ice chests or coolers with similar durability will be

used for shipping samples. The coolers must be able to withstand a 4-fool drop onto

solid conemto in the position most likely to cause damage. Styrofoam or bubbin wrap

will be used as I_aeldng material to protect the samples from bre_lo_e during shipment.

All water VOC vials will be shipped in the same Cooler. After pacldng is complete, the

cooler WIU then be taped shut with COC seals affixed across mp and bottom joints. Each

container will be clearly marked with "TKIS END UP" arrows on all four sides and a

sticker containing the originator's address. Figure 4-3 provides a schematic for proper

labeling of the cooler.
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Thc following procedures will be used when transferring the samples for shipment:

Samples are accompanied by a COC form. When transferring the

possession of sarnples, the individuals reliaqalshing and receiving will
sign, date, and note the time on the record. This record documents

transfer of custody of samples from the field sampler to another pex_on, or

to the laboratory. Overnight eatrlars will be treated as a sthgle entity and

a single signature will be required whorl tile samples are deliveled to the

laboratory.

Samples will be properly packaged for a shipment and dispatched to the

appropriate laboratory for analysis with a separate sigried COC form

enc|ose_i in each s,_nple box or cooler.

Whenever samples are split with a government agency, a separate COC

form will be prepared for those samples and marked to indicate with whom

the samples are being split.

All packages will be accompanied by a COC form showing identification

of the contents. The ongthal record will aceompany the shipment, and a

copy will be retained by the FTL.

4.8 Laboratory Sample Custody

The lftL will notify the laboratory of upcoming field smnpllng activities and the

subsequent transfer of samples to the laboratory. This notification will include

information concerning the number and type of samples to be slfipped, as well as the

expaeted date of arrival.

The following procedures will be used by the laboratorysample custodian in maintaining

the COC once the samples have arrived at the laboratory:

The laboratory will designate a sample custodian who is responsible for

maintaining custody of the samples and for maintaining all associated

records documenting that custody.

Upon receipt of the samples, the custodian will check the origi_l COC

and request-for-analysis documents and compare them with the labeled

contents of each sample container for corrections and traceability..The

sample custodian signs the COC and records the date and timc received.

The sample custodian also vail assign a unique laboratory sample number
to each sample.
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Care i_ e.xerdsAx[ to a/tnotate any ]ab_llog or descriptive errors. In the

event of discrepanal_ in the documentation, the laboratory will

immedia_ly contact the YIL a_ part of the corrective action process. A

qualitative assessmeat of each mrapin coatalner i_ performed to note any

anomalies, such as broken or leaking bottles. This assessmeat is recorded

as part of the incoming COC procedure.

flail data and samples are correct, and there has been no tampering with

the custody seals, the "received by laberaterT" box is signed and dated.

"/he saraples are stored in a secured area and at a temped'atefe of

appmximataly 40C, if necessary, until analyses are to begin.

Samples are aecompenied by a COC form. When Wansfening the

possession of samples, the individuals relinquishing _ad receiving will sign,

date, and note the time on the record. This record documents transfer of

custody of samples from the field sampler to another person, or to the

lagorate_.

A laboratory COC form accompanies the sample or sample fraction

through final analysis for control.

Copies of the COC and request for-analysis forms will accompany the

laborato_ report mad will become a permanent part of the project records.

4.9 Disposal of Derived Wastes

In the following sections, the disposal of derived ,,v'_tes is discussed.

4.9.1 Purged/Development Water and Decontaminating Fluids

Development and purged water will be collected, stored, and analyzed (if roguire(l). The

discharge will be conducted in accordance with the DDIVlT industrial discharge permit

applination (eurreatiy being applied for). The processed water will be collected in a

storage tank for disposal to the City of Memphis sanitary sewer system (consistent with

the permit). Solids will be allowed to settle out of the water before being transferred to

the treatment system.

4.9.2 Storage, Analysis, Treatment, and Disposal of Investigation-
derived Wastes

All monitoring well and wil boring cuttings will be collected and placed in DOT-

approved drums. A label will be affixed to each drum cIearly indicating the boring

number and depth interval from which the cuttings originated. The site geologist will
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malntoin a log de.tailthgthe disposilionof cuttlngsfrom each hole. The drums willbc

stored in the permitted P.csourcc Consexvailon and Recovery Act CRCRA) storage area

pending the resultsof the chemicul analysis(toxicitychmmctexlalicleachingprocedure

[TCLP]), which will determine the disposition of the contents (if they arc determined to

be ha"aMOUS or nonh_vnrdous by the toxicitych2,ractexisfic).

 9.2.1

Analytical sample results from the investigation will bc reviewed to evaluate whether any

of th_ soil waste might exceed TCLP criteria. Upon completion of the data evaluation, a

letter r_ort wiU be submitted to DDMT detailing the drums that contain cuttings that arc

nonhazardous and may be disposed of onsito as fill. The sample from _h drum will be

collected using a stainless steel scoop and will bc obtulned immediateJy below thc surface

matedul in each drum. No attempt will be made to obtain dvpth-integrated samples from

within the drams because of the homogenisation expected during _ll;ng of the drums.

Analysis of thasc _plcs will bc at DQO analytical Level 3. Upon complmion of

laboratv[ T analysis, a report will be submitted to DDMT detailing those drums containing

c_thngs that the should bc considered b_ious waste (HW). 131c report will identify

options for treatment and disposal of the HW in azcordance with applicabin federal and

State of Tenhcs_ee rcguintions. The contents of the drums will bc identified with a

composilc reparative analytical rumple. Of particular concern arc cuttings with

metals (primarily arsenlc, chromium, and lead) contamination. The RI Report (rd. 7)

rcportod widespread occurrence of metals concentrations in both surthz_ and subsurface

smis. A number of these samples wcrc obtained from _ with no known source of

metals contamination.

Soiland cuttingsfrom the decontamination basin willbe collectedin drums. The site

geologistwillrecord the weJl number(s) from which dccontamlnatlon sediments were

added to the drum. Labeling and handling of the drums from decontamination will

follow the same procedures as the drums of drillcuttings.

4.9.2.2 Classification and Disposal of Soil Waste

If the _alysis of a soft sample indicates thai organic compounds or metals exceed e.ithez

federalor stateTCLP limits(whichever is more stringcn0,thcn the drum(s) associated

with thatsample willbc considered HW antiwillbe disposed in accordance with federal

and statcrcquircmcnLs through the Defense Re.uliliT_,fionantiMarketing Office (DRMO)

atDDMT. Drums containingcuttingsthatwere recommended to bc considered

nonhazardous willbe disposed only upon specificwritteninstraclionsfrom DDMT.

4.9.2.3 Personal Protective Equipment and Disposable Equipment Waste

All dispos._blc personal prote_;live equipment (PPE) wast_ (gloves, coverMls,

dccontarninalion supplies, protective coverings, respirator canisters, booties, and splash

suits) and disposable equipment (DE) waste (plastic ground and equipment covers,

.,_os nDwr w_l_.wvs 4-J.3 9f7195
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Teflon¢ tubing,conduit pipe, and aluminum foil) used during the study will be collected

and double bagged. PPE and DE wastes _tre generally classified as nonh_,'dous wastes

(ref. 31) and will be disposed in dumpsters at DDMT. This procedure is in accordance

with Re_ 31.

mgmgS.DDMT WFO2013 WP5 4-14 g/Tt95
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5.0 Field Procedures 1 2 7 4 4

5.1 Groundwater

Groundwater sampling efforts will be conducted to identify _nd evaluatecontaminants in

the groundwater beneath and around DDMT. A summary of the quantity of samples to

be collected and the parsme_rs to be tested during chemical analysis is provided in the

OU-spocifie FSP. Table 4-1 provides minimum laboratory QC sample mqnirements,

including container type, oontelncx quantifies, preservativeS, holding times, SW-845

Methods, and extraction and pm_xation methods for each parameter.

5.1.1 Groundwater Sample Locations and Rationale

Groundwater samples will bo collected for chemical analysis from both existing and

newly constructed moaltofing wells at DDMT. Collection and analysis of groundwater

samples are planned for seh_led Memphis Light, Gas, and Water 0VlLGW) monitoring
wells in the Allen Well Field. These samples will be eollaeted if groundwater anelysis

from any of the optional wells (along Elals Presley Boulevard) show that the

contamination has migrated from Duma Field to tite wells on Elvis Ptesley Boulevard. In

the event that recent groundwater data axe not available from MLGW, dfforts will be

coordinated with MGLW to obtain the necessary approval to coliect and chemically

analyze groundwater samples from the Allen Well Field monitoring wells. Groundwater

samples from the wells will be analyzed for several reasons: to characterize sites and to
evaluate'the nature of releases from disposal sites at DDMT; to evaluate the vertical and

horizontal extent of a potential contaminant plume in the Fluvial Aquifer; to evaluate

whether contaminants in the Fluvial Aquifer pose a threat to the Memphis Sand Aquifer;

and to obtain background water quality dam (offelt¢ and upgradient wells) for

comparative study. The specific rationale for collecting groundwater samples from each

location will be provided in the OU-spocilie FSP. Additional samples to be analyzed vail

include equipment blanks, field duplicates, and samples of water from the wells. Split

field duplicates and spgt equipment blanks will routinely be sent to tho CEMRD.

5.1.2 Groundwater Sampling Procedures

Before groundwater sample collection, static water levels hi the monitoring wells will be
measured to calculate groundwater purge volumes. Water level m*a_.remen t_ collected

for this purpose will be obtained within 24 hours of purging the monitoring well.

Grouodwaler levels used to construct a groundwater potentiometrie surface map will be

collected within a 24-hour time frame, provided that harometri¢ conditions remain

essentially the same. This will be determined by using a barometer during water level

measurements. The intent of this requirement is.to ob!aln water levels during a short thin
time frame during which no significant baromeme vanauons occurred (all readings va

0.25-ineh mercury), and not to obtain water levels within a 2e-hour period when

rngm95.DDblT.wgr'_013 WP5 _ l 9/7195
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significantbaromctrlc vmintions did occur (readingsgrcatarthan 0.25-inch mercul3t). All

water levelswillbe rne,3suredusing a dccontamthated, electronicwaatr levelindicator

with an accuracy of pins or minus 0.1 foot. Monitoring well sampling wRl gmacrally

proceed from the potantiellyleastcontaminated well to the most contarninatcdwell,

according )o cydatingdata.

To prevent contamination of sampling equipment by surthccsoilswhcn the walls are

being purged or sampled, a plasticground cloth willbe placed beneath allsampling

equipment. Purging willbe accomplished lltroughthe use a decontaminatad stainless

steelsubmerslblc pump or Teflon® bail_. _l_ncdiselmxged water willbe monitored for

pH, tampolature,and slx_ificconductivity. Purging willcontinue untilthreeto fivewell
volumes have be_n removed and the pH, tompe.mtore,and conductivityarc stabilized

(L_Ce successivemcastmsmc_ arc within 5 percentof one another).

The amount of purged fluid will be measured by figing graduated buckras or by using a

stopwatch and noting the flow rata of tbe pump versus elapsed limes. All water purged

from tbe wells will be pormitted for discharge to the city.sewer. Wells will be sampled

imm_liately after purging, if po_ible, but no later than 6 hours after purging. Wells that

recharge slowly will be purged dry and allowed to recha/g¢ to at least 80 porcent of
initial wcil volume before sampling. If ¢xce..ssive time (greamr than 10 hours) is required

for the slow recharging wells to recharge to 80 percent, it w£[l be documented by the

FTL in the field log. To monitor that data is consistant, all weals will be sampled within

a 14May lime frame.

Clean disposable vinyl gloves w ill be used to handle all samples and eqtupment used for

purging and sample collection. _ch well will be sampled with a Tnilon ® bailer
decontaminated according to procedures described previously, precieancd bailers will be

wrapped in aluminum foil for transportation to DDMT. A clean, braided nylon cord will

be used to lower each bailer into the well and will be discarded aflar each use. Care will

be taken to prevent contact betweca_ the bailer and line and the ground.

samples will be collected in accordanc_ with the guidelines furnished in the Pracacal

Guide for Grouttd Water Sampling (ref. 1) and the EPA Region IV ECBSOPQAId

(ref. 31). In aocordancc with EPA's Environmental Services Division gnidcline..s," care
will be taken to avoid aeration of the sample. The sample will be poured in a slow,

steady stream from the bailer to the prepaz'ed sample containers. The prcccss will be

repeated as necessary to fill each container to the required volume. Field measurements

of pH, sp_ific conductance, and tamporatum wlU be conducted and recorded using
instruments that have be_n eaJibrated du(ly and decontaminated before each us_.

Temperature will be measured immediately upon pouring the sample from the bailer into

a glass beaker.

Samples to be analyzed for VOCs will be collected first, to minimize the efft:cts of

volatilization caused by disturbance of the water surface in the well. VOC sample

containers will be t-filed completely to the mp of the container, leaving no air space above

the liquid. Before transport to the laboratory for a_lysis, samples will be preserved in

r_m_5 DDMT WF'V0L3WP5 5-2 9ntgs
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accordance with the guidelinesin Table 4-I. Trip blanks willbe thniuded with each

conUuncr holding samples to he analyzed for VOCs. Groundwater sa_tplesalsowillbe

collectedby EPA and stateregulatorson a regularbasis throughout the project.

5.2 Soil

5.2.1 Surface Soil

Surface soil samples will be colfected and analyzed to identify and to deliReata

contamiaants in the surface soils at site_ and at some offsite locations (for background

sampling). A summary of the quantity of samples to bc collected and the paxamcters to

be tested during chemical analysis is provided in the OU-spenific FSP. Container type,

container quantities, preservatives, holding times, $W-846 Methods, and extz'actfon and

preparation methods far each paraxnetar are provided in Tuble 4-1. This section of the

QAPP identifies the general requirements and purposes for coticcfion of surface samples,

including the field QA/QC methods.

5.2.2 Surface Soil Sampling Procedures

Surface soil samples will be colle_tnd using a clean stafole_s-sted hand auger or scoop to
rctrinvc soil from zero to 12 inches below ground surface (bgs). Any VOC samples will

be placed in the appropriate jars immediately upon collection. The remaining smnple will

be thoroughly mixed in a stainless-steel mixing bewl before being transferred to the

appropriate sample containers. Surface cover (gross and weeds) and debris (such as

broken glass and rocks) will be removed from the sample prior to placing in sample

CO I1Utiners.

5.2.3 Subsurface Soils

Subsurface soil samples from soil borings willbe collectedfor chemical analyses from

both soil and monitoring well borings in_lle_i for this study. Samples will generally be

selected on the basis of historical data re, nits, field screening during sampling, orboth.

The ovcrall purpose of this sampling effo_ will be to chara=_ the subsurface

conditions by providing soil samples for chemical analysis to determine the nature and
extent of tefeases of hazardous substance_ to the envlronmenl from waslc disposal sites

on DDMT, as well as the vertical and hoilzontal extent of such contamination in the

subsurface soils; to ev_uatc soil lithniogy and subsurface stratigraphy; and to help

characterize the potential hydraulic interconnocfion between the Fluvial Aquifer and the

Memphis Sand Aquifer on the Main Installation. Soll samples also will be collected for

geotechofeal lab analyses. Locations and justifications for sample collection, meluding

background samples and offslte locations, are provided in the OU-specific FSPs.

Additional _mples to be analyzed include equipment blanks and field dapllcata_ (to fulfill

QA/QC requirements) and samples from soil cuttings to datcrminc disposal requirements.

Split field duplicates and equipment blanks will routinely bc sent to the CEMRD

tagm9$ DDMT WFI/013.WI_ _ 3 9f 7195
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laboratory. Trip blanks will be includnd with each container holding ,_amples to be

analyznd for VOCs.

5.2.4 Subsurface Soil Sampling Procedures

Three types of substt_aee soil samples will be coll¢_tnd-verlleal (shallow) sell borings,

verdeal (deep) soil borings. The specific number of samples for cheminal analysis and

depths of collectinn are discussed in the OU-specific FSPs. l:fowevex, in general, one

soil rumple will be collected from the first 12 inches for all borings, from ma intermediate

depth based on field sereeolng, and from the saturated zoae of some vertical (deep)

borings for geotechnical analyses. Soil samples will eolle_tnd on the bx_ of visual or

organic vapor analyzer/phomioolzafinn detector (OVA/pID) field sereeamg. Soil samples

will be stored in airtight contmners and shipped daily tO the laboratory for analysis.

Geoteehaical sample eolteeilon and analyses are discussed in Section 5.4. The geaeral

analyses thelude grain size, molsmm content, and Atterberg limits. Grain size analysis

wili be performed on the aquifer material. Atterbergs will be performed on the fine silty

to clay material. If the confining layer at the base of the Fluvial Aquifer is penetrated,

Atterberg limits will be performed on the retrieved sample 1o evaluate the condition and

character of the clay. The final decision to collect a sample from a eea'min zone wril he

at the diserellmi of the field geologist. This decision will be documented in the field log.

5.3 Surface Water and Sediment Samples

Surface water samples will be collected and a_elyznd to determine whether storm waters

axe con_ibuilng to the degmdmion of the Golf Course Pond and ] _1¢_ Danlelson and to

determine if sites at DDMT are affecting the quality of storm water runoff w_tem leaving

the installation. Specific location criteria and analysis will be identified in the appropriate

OU FSP. $edimeat samples will be collected from the same location as surface water

samples to the extent possible. Collecting sediment and surface water samples from the

same location will be easily aeeompllshed at r_ Daolelson and at the Golf Course

Pond. However, it may not be possibte for some of the storm water drainage channels.

The samples wili be taken from various locations around DDMT and will be used to

further define sites previously identified in the RI Report (tel 7) and the RFA (_f. 25)

and to help characterize any possible sources for contaminants found in Lake Danfolson,

in the Golf Course Pond, and in storm water drainage channels.

5.3.1 Surface Water Sampling Procedures

After a rainstorm with at least 0.2 inches of precipitation, when quanfines of surface

water/runoff are sufficient for collection, _amples will be collected for chemical analysis.

Sampling locations are identified in the OU-spocific FSPs, which are considered

representative of surface water panoff from the installation. Thes_ samples will be used
to determine whether storm waters are contributing to the degradation of the lakes and

runoff waters leaving the installation. Samples may be collected from storm drainage

.%,..95-DDMT-WF'_013 VCP5 5_, 9,'7t95
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ditches will be a single grab sample taken at mid-depth from the center of the channel.

Samples collected from Iakc Danielson and from the Golf Course Pond. If so, they will

be collected from the _fimated deepest point of the lake or pond and, with the exception

of the volatile _,mple, will consist of single vcrtieai composite (depth intugrated)

samples. The vertical composite samples will he taken using a decontaminated stainless

steel Kemmerea" sampler or bailer. The physical water quality par'amete_ of speaifie

conductivity, temperature, pH, and dissolved oxygen will be measured at eaJeh sampling

point. Specific conductivity, temperature, dissolved oxygen, and pH will be measured
with an aiectronie meter. The first draw of sample will placed into the VOC containers

immediately if a bailer or Kemmerer mrnpler is being used. An aliquot will be placed in

each container from each subsequent draw until th_ bottles al_ filled.

Samples will he collected from the surface dlreclly into the co#airier where the column

of water is less than 1 foot deep and when no preset-vatives are required in the sampling

bet_. Sarnple._ requihng preservatives will be collected in a spare bottle that ha_ been

rinsed twice in the water to be sampled. The s_nple cogected will then be transferred to

the appropriate container. Sediment samples will be collected at the leeafion of all

surface water samples unless the sample is obtained from a eoriemte-lined drainage ditch

with no accumulated sediment. If sediment _mples are also to be collected, the surface

water samples will be collected first. Care will be taken to prevent disturbance of the

sediments in the stream, lake, or pond.

5.3.2 Sediment Sampling Procedures

Samples of sediment from the drainage ditches will be collected using a stainless steel

scoop. The samples will be collected when there is no flow in the ditch or when the flow

allows wading to the sample location. Field judgment will be exercised when collecting

se_liment samples. The depth of sampling will he limited to zero to 12 inches for surface

sediments. Smaller intervals may be used to limit sampling to sediments rather than

native soft. The sampling interval will he dOCumented in the field logbook. If there is

flow in the stream, the sample loeallon will be epproaehed from downstream of the point

facing into the current. All non-purgeable organic samples will be thomugMy mixed in a

stainless steel mixing bowl before being txmlsferred to the appropriate sample container.

Sediment samples that are to be analyzed for VOCs will be immediately placed ha the

appropriate sample container and filled completely. No h_d space will remain in the

sample container.

5.4 Soil Boring and Monitoring Well Drilling Procedures

5.4.1 Permitting and Design of Monitoring Wells

The design and construction of monitoring wells will follow (as closely a5 practical) the

design criteria presented in the Handbook of Suggested Practices for the Design and

Installation of Groundwater Monitoring Wells (tel 37) and EPA Region IV RCBSOPQAM

nqImg$.DDMT._,YP2/013 _ 5_5 9/7/95
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(ref. 31). Diagrams of typical well construction details am shown in Figures 5-1 and

5-2. Drilling aftd field personnel will have all applicable skate and local eerilficatlon

required for drilling. DDMT will be responsible for obtaining the required enlly permits
for offsite locations. Additionally, Figures 5-3 and 54 show the construction details of

the proposed Memphis Sand Aquifer Monitoring Well (Section 4.6 of the OU-4 FSP).

5.4.2 Installation of Monitoring Wells and Soil Borings

The procedures described below wilt be followed for monitoring well installation and soft

borings.

5.4.2.1 General Requirements

The drilling ¢onlraetor will provide all drilling equipment, materials, and personnel

required to install the mohitoring wells and soil borings. A q,,alified geologist or

geotechrdcal engineer will be onsite for all drilling, installation, development, and testing

activities.

5.4.2.2 Protection of Water-yielding Zones

Water will be used during drilling only when absolutely necessat3* for successful

installation of the well. During the drilling of wells at DDMT for the RI/FS, a zone of

flowing s_nd was encountered in some berehnle_. This zone made removal of the auger
from the hole difficult, esporlatly when it w_s lefi in overMght. In such an instance,

water or an additive may be necessary to keep the hole open. If water is required during

drilling or well installation, only non-chlorinated potable water will be used. If an

additive is required, only pure bentonite will be used. Any proposed use of water or

bentonite will be cleared through the CEI-IND Contracting Officer before use. Grease or

oil on drill rod joints ,.,All not be permitted; neither will tiisporsing agents such as

phosphates or acids. Toxic and contaminating substance_ will be prohibited during any

p_rt of the drilling, well in_tallatiOni Or well development activities. No attempt will be

made to chemically disinfect the well.

All drilling activities and methods will be performed to prohibit the mtreductton of
eontaminanls from one zone to another, particularly from the Fluvial Aquifer to the

Memphis Sand Aquifer. Monitoring well borings intended to penetrate the Memphis

Sand Aquifer will be completed with an isolation easing that will be pressure-grouted to

approximately 3 ft into the eonf'ming layer. The grout witi be allowed to set for a
minimum of 24 hours before advancing the borabole and installing a monitoring we.ll.

When material is removed from the confining unit for conftrmation or laboratory testing

from a soil bering, the base of the borabole will be backftlind using tremie pipe to pump

pure bentonite containing at least 20 percent solids to the top of the confining unit.

mg_t95_OD M.r.Wp2/013 WF 5 __8 9/7195
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WI1]-IOLIT CONFINING UNIT
Defense Depot Memphis, Tennessee
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J
B r.(MIH.)

VENI_D WELL CAP

CASING
(8 IN. MIN.)

-- I/4 IN. WEEP HOLE

S'xS' CONCRETE PAD

FLUV]AL AQUIFER

IN. STEEL SURFACE CASING

-HIGH SOLIDS
BENTONITE
GROUT

\\\\

CONFINING LAYER

MEMPHIS SANO
AQUIFER

PVCWELL CA_NG

E PELLET SEAL
1/1/

E SEAL TO BE PLACED
ACROSS CONFINING UNIT MEMPHIS
SAND AQUIFER INJERFA_

OIN. SLOllLU
PVC SCREEN

NOTE:
3-2" DIAMETER GUARD POSTS ARE REQUIRED
EQUAL SPACINGS AROUND PROTECTIVE

_ASING. EX'T_ND _F_OSTS3'-6" ABOVE TOP
OF PAD. SEE FrOURE 5-2 FOR FLUSHMOUNT
INSTALLATION.

FIGURE ,5-4 ®I
MEMPHIS SANO AQUIFER MONITORING WELL /

_]_1 CONFINING UNIT
Defense Depot Memphis, Tennessee I



5.4.2.3 Drilling Techniques

Drilling tecknlques will be followed as de._rih_ below,

Soil Borings. The DDMT soil borings and monitoring weals will be instalfed using

knliow stem auger (FISA), mud rotary (MR), water rotary (WR), zotosoni¢, or another

EPA-approved alternative drilling technique.

It is acknowledged that the HSA technique is preferable for instailafion of the monitoring

wells and will be used whenever possthle. As stated previously, a zone of flowing sand

has been encountered during previous drilling operations at DDMT. If the auger

becomes ineffecbve in the sands, a center ping will be used. If the center plug is

ineffective, WR will be used. MR will be used only a.s a la.st resort. The ddil rigs will
install a minimum 7 ineh<liameter berabole to facilitate installation of 2-inch inside

diameter (ID) casing and screeas for the Fluvial Aquifer monimrlng wells. If soil

borings and moaltonng wells an_ to be installed in the Memphis Sand Aquifer, a larger

diameter boring will be ddiled for instalthtion of the isolation casing. The drill fig wig

have the capability to coilect split-spoon samples according to ASTM procedures. At a

minimum, the fig will be equipped with a cathead-operated, 140-pound hammer with a
304neh draw.

Holthw Stem Auger Technique. When a bering is advanced using HSA, the following

protocol will be followed to inste]l the well casing and screea in the shallow wells:

Install the 2-inab screen and riser through the HSAs with enough riser pipe to

extend the well casing about 2 ft above the ground surface.

hstall an artificial sand pack through the amaula_ opening, using a Ixemie pipe.

Water in small amounts may be used to prevent bridging of the sand in the
annutos.

Remove hollow stem augers in increments as the manulus space fills with sand.

Continue in_talllng sand pack until it reaches at least 2 II above the topof the
well screen,

Install a minimum 2-foot pure bentonite seal of at least 20 percent solids using

a tremie pipe.

Remove HSAs from boring.

Grout boring annulus to within 2 II of ground surface using a tremfe pipe and

high _olids pure bentonite grout. Install steel s_eurity cap and a 3-foot by 3-

foot by 6-inch concrete pad with protective pests if the well is in a high-trafflo
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area. The grout will be al/owcd to _1 a minimum of 48 hours before

developing the well.

Water Rotary Technique. When a boring is advanced using WR, the following protocol

will be folinwed to install the well casing and screen the shallow wells:

After tormination of boring, all drilling reds will be removed.

Install the 2-inch screen and riser, with enough riser pipe to extend about 2 ft

above the ground surface. Centralizers may be necessary to center the pipe in
the borchole.

Install the sand pack with a tremie pipe from the bottom of the boring until at
least 2 ft above the well screen.

Install a minimum g-foot pure bentonite seal with at least 20 percent solids.

Grout boring annulus to within 2 il of the ground surface using a trcmle pipe

and high solids, pure bentonite grout. Instal sttml security cap and a 3-foot by

3 foot by g inch concrete pad with protective pests if the well is in a high-

traffic area. The grout will be allowed to set a minimum of 48 hours before

developing the well.

Mud Rotary Technique. When a boring is advanced using MR, the protocol described

below will be followed to install the well _qlng and screen in the shallow wells:

• After texmination of boring all drilling rods will be removed.

Install the 2-inch screen and rise.r, with enough riser pipe to extend about 2 ft

above the ground surface. Centralizers may be necessary to cente_ the pipe in
the bo_mhol¢.

Remove the mud cake from the boring well by pumping potable water through
the well riser and screen.

Install the sand pack with a tremie pipe from the bottom of the boring undl at

least 2 ft above the top of the well screen.

Install minimum g-foot bentonite seal.

Grout boring annulus m within 2 fl of ground surface using a tremie pipe mad

high solids pure bentonite grout. Install steel security cap and a 3-foot by 3-

foot by 6-inch concrete pad with protective pests. The grout will be allowed to

set a minimum of 48 hours before developing the well.



127 56

Rotasonic Dr_lli.g (RD) Technique. When a boring is adva_l_d usthg RD, the

following protocol willbe followed to _$tallthe woll _ing, screen,and cover for the

shallow wells:

At the termination depth of the boring, the h_aer drill pipe a_d cote bar/r.l

containing the soft sample (lypically up to 10 it in length) are removed,

Install the 2-inab monitoring well c_sing and scrogn through the outer drill pipe

(usually 6- or 8-inab ID) using enough casing (riser) that the weal extends about

2 feet above the grouad surface.

Install an artificial sand pack through the annular opening using a 1- or 1.5-inab

tremie line. The drill pipe and well e_sing can be vibrated to minimize the

potential for bridging of the sand in the _.Jmulus. Water in small amounts may

also be used to minimize the potential for bridging.

Remove the outer dill{ pipe in increments and allow the annular space to t'fll

with sand. Repeat this process until the semd extends at least 2 feet above the

top of the well scrgon,

Install a minimum 2-foot bentonite sluffy seal containing at least 20 petceat

solids into the annular spa¢.¢ using a tremie pipe. Gnmu}ar bentonite (pellets or

chips) may be slowly poured into the annular space as _r, alternative to the

bentonite flurry. If granular bentonite is us*d, the drill pipe and well casing

can be vibrated to minimize the potet_tial for bridging. Potable water should be

used to hydrate the pellets or chips if th_ bentonite interval occurs above the

water table. A minimum of 4 hours should be allowed for the bentonite to

hydrate before grouting the remaining armular space.

Grout annulus to within 2 feet of ground surface using a trende pipe to pump a

neat cement-bentonitt: sealant in the annular space. During the placement of the

grout above the bentonite seal, the outer drill casing is incrementally removed,

allowing this material _, completely fill the annular spac.e.

Install a locking steel security cover within a 3 foot by 3-foot by 6-inab

concrete pad. A minimum of three high-visibihty steel protective posts will be

installed around the concrete pad if the well is in a high-traffic area. The grout

within the annular space of each monitoring well will be allowed to cure a

minimum of 48 hours before beginning well development.

5.4.2.4 Borehole Abandonment Procedures

Upon ¢ompletlon of each borehole, or if for any reason a well must be abandoned during
drilling, the abandonment wil{ folIow the procedure as outlined in Section E.8.1 of EPA's

ECBSOPQAM (ref. 31).
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Well Riser and Scixen. The OU-spedific FSP will dictate the requirements for each

specific proposed monitoring well. In general, the risers and screens used in well

construetinn will be made of polyvinyl chloride (PVC) (meeting National Sainta_on

Foundation [NSF] Standard 14). PVC is preferred to stainless steel where possible

because all of the existing manitoJ6ng wells at DDMT have PVC screens and risers. To

have comparable results, wells that will be installed should be consttueted with similar
ma_ridis.

Additionally, previous analytical results from existing monitoring wells at DDMT indicate

that ¢ontamlnatioa is not affecting well materials. There has been no indication of

degradation of the well materials resulting in well failure or leaching of organics from the

well materials. Thus, the sample and data quality will not be adversely affected by using
PVC.

Continued use of PVC for well construction matexials will provide water samples that

will be consistent with _anples from the existing monitoring wells without sacrificing

data quality. This approach is consistent with technical information provided in ROf. 33,

an EPA report concerning the selection well materials _qd contaminants, and Ref. 34, a

COE report documenting surface changes in well casing pipes exposed to high

concentrations of organic compounds. However, if DNAPL concentrations are delected

during drilling opewations or if contaminants are preterit in concentrations that degrade

PVC well c_sing materials (reL 41), then stainless steel will be used _ the well

constriction material in the area of DNAPL COncentration.

Riser. Wells installed in the Fluvial Aquifer will be coastrueted of new threaded, flt_sh

joint, PVC pipe with a nominal 2-inch diameter. Well risers will conform to the

requirements of ASTM-D 1785 Schedule 40 pipe and NSF Standard 14 PVC, mad will be

dearly identified as such. Any Memphis Sand Aquifer walls will consist of new

threaded, flush joint, Scheduin 80 PVC pipe with a nominal 4inch diameter and will
conform to NSF Standard 14.

Screen. The well screens will be a minimum of 10 ft long and will be consm_eted of

ink- and printing-free PVC material slmllar to the well riser. The screens will be non-

contaminating, facto_-construct_, continuous wrap or mill stht design, with a slot size

of 0.010 inch to minimize the volume of sill and _,nd entering the well. This slot size is

compatible with the results of the sieve analysis of existing wells shown in Appendix C of

the RI Report (tel% 8). The m_ grain size for the samples from the Fluvial Aquifer

ranged from 0.0075 to 0.11 inches, with most samples in the range of 0.012 to 0.032

inches. Most of the wells had a coefficient of uniformity less than 3 and a eurvatom of

less than 2. The screens in the existing wells are also of the same slot size. The wells

have fonedoned satisfactorily. A 20/40 filter pack will be used in the well installations.

This scrcen and filter pack combinatioa will minimize the sediment entering the well,

while allowing adequate flow for rapid purging and sampling of the monitor wells. To
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conftrm the compatibility between the screen and the aquifer material, sieve analysis will

be performed on at least one representative sample of the aquifer in which the screen is

plaCed. The sieve analysis will be ¢onduemd in accordanee with ASTM-C 117 and C

136. The results will be submitted in the field boring logs.

Screen Location. Wells will be comtamcted so that base of the screen is near the top of

the confining unit between the FIuvfel and Memphis Sand aquifers. The proposed screen

length is 10 feet. The placement of well _cmens near the base of the Fluvial Aquifer is

consistent with the nam_ of the contaminants of concern. Floating consti_ents have not

been encountered and are not expected during this project. Ttte potential contamln_nts of

concern include solveni_ such as l,l,2,g-TeWachloroetbene; l,l,2-Tricnioroethane;

l,l-Diehloroethene; carbon tetraclfloride; and trichinrt_thene_ as well as metals Such as

arsenic, barium, lead, chromium, and nickel. None of these substances occur or are

expected Io occur as a floating prcxinet or den._e layers withi_ the aquifer.

Joining Screen and Riser. Screen and riser sections will be joined by threaded, flush-

joint couplings _ form watertight unions that retain 100 percent of the strength of the

screen. Solvent glue will not be tL_ed at any time in construction of the wells. The

botiom of the deepest screen or casing section will be sealed with a threaded cap or plug

of inert, noncorroding material similar in composition to the Screen.

Well Plumbness and Alignment. All risers and screens will be set plumb and true to

line. The monitoring well screen and riser pipe will be held in the center of the bole" by
the augers during the installation of the annular materials. Centralizers will be used

where necessary to cafeulate plumbness and alignment of the wells (generally for wells

that exceed 80 ft in depth). It can be assumed that centralizers will be used for wells in

the Memphis Sand Aquifer. Centralizers will not be attached to the well screen. The

lowest centralizer attachment will be a minimum of 10 B above the top of the well
Screen.

FiIter Pack. Silica sand will be used as the filter pack material. Only clean, inert silica

sand of 20t40 or similar gradation will be u_ to constraet a uniform and continuous

filter pack. This filter pack is slightly finer than would be typically used in material with

the reported grain size distribution of the Fluvial Aquifer. However, this difference will

not alter the well efficiency and will provide an effective connection with the aquifer

The pack will be designed to prevent migration of |-rues into the screen. The existing

wells are constructed of similar-sised material. The filter pack will he placed by ttemie
pipe from the base of the boring to approximately 2 B above the well screen. If the

boring penetrates the confining layer, bentonite will be used to hack'fill the portion of the

confining layer penetrated by the auger.

Bentonite Seal and Grout. A minimum 2-foot bentonite pellet seal will be placed into

the azmular space between the riser and the boring wall at the top of the filter pack. The

bentonite will be tremied in place to prevent "bridging." A pure bentonite grout,

consisting of a coarse-grained solid (Barold Benseal. American Colloid, Volclay, or

equal), will be placed from the top of the bentonite seal to within 2 feet of ground
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surface. The grout will contain a minimum of 20 percem solids and be mixed in the field

with clear water in accordance with manufacturer's specifications. The upper 2 feet of

the annulus will be filled with cement grout, as shown in Figures 5-1 and 5-2.

Soil Sampling far Geoinehaleal Analysis. During drilling, soil samples wig be

collected and geotechnlcal analysis will be performed as outlined below:

Soil samples will be taken continuously for the first 10 fi, and then at S-foot
intervals thereafter.

Sampling will be done with a spilt-spoon sampler (ASTM-D 1586-67) or thin

wall sampler (ASTM-D 1587-74) using standard sampling techniques.

Samples will be stored in labeled, air-tight plastic or glass containers until such

time as they are needed for testing or the contract is complete.

All soil samples will be visually classified by the Unified Soil Classification

System. The field classification will be verified by lahnmtory analyses
consisting of the following:

- Shelby tube samples will be collected from specific wells and borings

identified in the OU-specific FSPs. These samples will be collected and

tested using Standard Triaxial Permeability methods developed by the COE
(Engineering Mmaual 111C_2-1906, 1986) (ref 39) to determine if the

COnf'Lrur_ unit is capable of allowing contaminants to migrate to the lower
aquifer:

a. Grain-slze distribution (ASTM-D 421 and 424)

b, Atlerberg ]imiLs (ASTM-D 423 and 424)

c. Moisture content (ASTM-D 2216)

d. Triaxial permeability (EM 1110-2-1906, 1986)

- Specific depths for samples to be tested will be determined by the field

geologist after reviewing the boring logs.

Protection of Well mad Surface Completion. precautions will be taken to prevent

tamGcring with monitoring wells or the entrance of foreign material into the weIL Upon

the completion of each well, a vented cap will be installed to prevent material from

entering the well. A protective steel casing will be placed around the well riser. The

steel casing will be equipped with a cap and lock and will be between 24 inches and 36

inches above ground level. It will be taller than the enclosed well. Depending on the

location (offsite versus onsite), wells may be set in a protective casing much closer to the

ground (flush-mounted) to reduce the attraction for vandalism. At a minimum, a 3-foot-

square, 4 inch-thlck concrete pad will be constructed around the protective casing at

_g m95"DDMT WP2ml3 WPS 5-16 6/14/96
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ground level _ad sloped away from the well. The potdon of the pad around the well will

be set a minimum of 3 inches in the ground. Thine, 2-inch or larger diameter steel posts

will be equally spaced around the protective casing and embedded in the concrete pad.

There will be no openings in the protective casing wall below its top. The top of the

well rise.L as opposed to the well c._sings, wig be notched on the north side, which will

be the point where the elevation is esmhlisbeth The elevation wtil be to the elope.st 0.01

foot. All outside casing will be l=ermanently idenfitied with the well number. A sm'vey

marker will be permanently placed in each pad. F_ch survey marker will be stam1_l

with the idandfying number according to the directions of the survey section in this

QAPP. Protective _ings and steel posts will be primed and painted vAth two oaatu of
traffic yallow paint.

Temporary Capping. Any well that is to he temporarily removed from _wi¢¢, or left

incomplete because of delay in construction, will be capped with a wateriSght cap and

equipped with a vandal-proof cover.

5.4.2.6 l;l'eld Logs

The field geologist or geotechnical engineer will maintain suitable field logs detailing

drilling and well construction activities. One copy of each field log, including the

required color slides, will be submitted to the Contracting Officer not longer than 10

calendar days after each well is completed. Information provided in the logs will include

the following, as a minimum:

Reference point for all depth measurements

Depth of each change of stratum

Thickness of each stratum

Identification of the materiel of which each stratum is composed according to

the Unified Sell Classification System, or standard nomenelatvxe, as necessary

Depth interval from which each formation sample was taken, and eondi/ion of

sample (such as wet or dry)

Depth at which hole diameter (bit sizes) change

Depth at which groundwater is first encotmte_l

Depth to the static water Ievd

Total depth of completed well

Depth or location of loss of drilling fluids (if used)
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Location of any fractures, joints, faults, cavities, or weathered zones

Depth and thickness of grouting or sealing

Nominal hole diamemrs

61

Amount of cement used for grouting or sealing

Depth and type of well casing

Description (to include length, location, dialneter, slot sizes, material, and

manufacturer) of well screen(s)

Any sealing off of water-bearing strata

Static water level upon completion of the well and after well development

Drilling date or dates

Construction details of monitoring well

Well development notes

The original boring logs will be given to the Huntsvgle COE with the final version of the

RI/FS reports.

Final Logs. Photocopies of the original field logs will be included in an Appendix of the

f'mal report. Additionally, the field logs will be edited (for spelling and grammar) and
drafted for inclusion into the final report.

5.4.2.7 Well Development

A/_er each well has been constructed, but no sooner than 48 hours afier grouting is

completed, the well will be developed by pumping or surging, without the use of acids,

dispersing agents, or explosives. Development will continue for a minimum of 4 hours

or until groundwater removed from the well is clear and free of sand and drilling fluids,

and parmneters (such as pH, temperature, and conductivity) am stabilized to less than 5

percent fiucmation between three sucx.essive readings. Other than formation water from

the particular well, no other liquid will be introduced into the well. After final

development of the well, approximately 1 liter of water will be collected (from the well)

in a clear glass jar and photographed in front of a standard color chart with 35-ram color

slide film. Tbe jar will be sbeken immediately bethre bethg photographed to display any

suspended solids. The photograph will have enough close-up lighting to show the clarity

or turbidity of the water. The slides will be submitted as part of the well log.

raSm95-DDMT-WP21013WP5 5-1g 6114196
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The hydraulic conductivity of the water-bearing zone in which each monitoring well is

screened will be estimated using a rising head pneumatic sing test method. This slug test

method witi allow testing to be performed quickly, and neatly instantaneous removal of

the pneumatic slug will diminate much of the noise in the very-early-time data that is

often present in manual slug test methods in transmissive aquifers.

5.4.2.9 Decontamination Procedures

A stringent decontamination and inspection program will be followed to prevent the

intreduefion of any contaminants into the subsurface dunng drilling. A decontamination

area for the cleaning of drilling equipment will be set up away from the drill site. After

cleaning and decontaminating, all drilling equipment and sampling Iools will remain off

the ground on mc_ti racks, metal sawhorses, or pl0atie sheeting until ready for use.

Drill Rig and Tools. All the drilling rigs and drilling equipment will be steam cleaned

in the designated cleaning/decontamination area before entering the drill site. In addition,

all downhole dnlling, sampling, and associated equipment will be cleaned and

decontaminated by the following procedure:

Steam clean using a steam cleaner capable of generating a pressure of at Ie_st

2,500 pounds per square inch (psi) and producing a steam of at least 20*F. All

equipment that is hollow or thai has holes to h_m_mit water or drilling fluids
wRI be cleaned inside lind outside.

Rinse with potable tap water.

Rinse with de-ionized water from a stainless steel ountainer.

Rinse with pesticide grade isopropanol from a stakd.ess steel container.

Air dry.

Wrap with aluminum foil, if appropriate, to prevent contamination if equipment

is going to be stored or transpor_cl,

All cleaning _md decontamination will be conducted in a designated area lined with heavy-

duty plastic. A catch basin will he used or constructed to contain all runoff until it can

be placed into containers. The cleaning of drilling equipment (drill pipe, auger, ami

tools) will be conducted above tho plastic sheeting on saw horses or other appropriate
men/is.

All of the drilling equipment, including the drill fig, will be inspected before entering the

site to monitor whether there are fluids leaking and whether all gaskets and seals are
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thtact. No oil or grease will be used to lubricate drill stem threads or any other drglittg

equipment being used over the bombele or in the bo_hole without prior approval.

Soll aud Setllm_nt Sampling Equipment l)econtamthatinn. All the sob and sediment

sampling equipment not associated with the drill fig and drilling will be decontaminated

by personnel wearing disposable latex gloves or vinyl gloves and using the following

procedure:

Wash with tap water and laboratory grade, non-phosphate detergent, using a

brush if necessary to remove particulate matter and surface films.

Rinse with tap water.

Rinse with de-innized water.

Rinse twice with pesticide grade isopropanol.

RLaSe with organic-free water (not deionized or distilled water).

Ain dry.

Wrap with aiumlnum foil, if appropriate, to prevent contamination if equipment

is going to be stored or transported.

Water used in decontamination operations will be disposed of as is purge water.

Surface Water Sampling Equipment Decontamination. All of the surface water

sampling equipment will be decontaminated by personnel wearing disposable latex gloves

or vinyl gloves and using the following ptocedu_:

Wash with tap water and laboratory grade, non-phosphate detergent, using a

brush if nccessaxy to remove particulate matter and surface films.

Rinse with tap water.

Rinse with de-ionized water.

Rinse twice with pesticide grade isopropanol.

Rinse with organic-free water (not deionized or distilled water).

Air dry.

Wrap with aluminum foil, if appropriate, to prevent contamination if equipment
is going to be stored or transported.
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Water used in decontamination opafatioas will be disposed of as is purge water.

Groundwater Sampling Equipment DecontarKmation, With the following exceptions,

all groundwater sampling will be conducted with disposable sampling equipment (such as

disposable bailers and disposable rope) that requires no decontamination.

Elevation tapes will be decontaminated using the folIowthg procedure:

Wash with tap water and laboratorygrade, non-phosphate detergent,using a

brush if necessa_ to remove particulate matter and surface films.

Rinse with tap water.

Rinse with de-ionized water.

Air dry.

Wrap with aluminum foil or seal in a plastie bag.

Submersible pumps and hoses used to purge groundwater wells will be dee.ontamLaated

using the fotiowJng procedures:

Flush the bose using laboratory grade, non-phosphate deterge.at, followed by

scrubbing the exterior of the hose with a brash.

Rinse the exterior of the hose with tap water followed by pumping tap water

through the hose.

Rinse the exterior of the hose and pump with de-ionized water.

Place equipment in a polyethylene bag to p_event contamination.

5.5 Geophysical Survey and Logging

5.5.1 Natural Gamma Logs

Although MW-36 and MW-37 are double cased, there is a concern that they may

represent a pathway for migration of potentially contaminated water. Either a dual

density (gamma-g_mma) or an acoustic velocity log v/all be eoedueted in the two wells

currently screened in the Memphis Sand Aquifer (MW-36 and MW-37) to measure the

density of the grout, to determine the location of the filter pack relative to the confining

unit (the filter pack will have a lower density than the bentonite seal), and to determine if

the grout is effectively sealing the upper aquifer from the lower aquifer.



127 65
Gamma-gatama and acoustic velocity _xe the odiy geophysical methods available to

dcturmino the soundness of the grout inside a smaU borehole with a 2-inch_'llametur well

casing. Because of the ao_uracy and the lack of a nuclear souse, the acoustical method

is the pmferr_ method. However, because the probe used in toe acoustical method has a

diamelez of i 1/16 of an inch, the we.ll ¢.,_thg must be per[ecfly round and free of any

in.or abnormalities (such as scaling or ridges). If intofior abaormalilles are

encountered, the gamma-gamma method will have to he employed.

Geophysical logging service companies must maintain licenses from the Nuale_r

Regulatory Commission (NRC) to eperam and transport a nuclea_ source. Part of their

licease requirements includes preparing a company health and safety plan. This plan

includes safe handithg training for their employees, quarterly tesdng of their equipmeat,

and Waining regarding safe shipment of the sources. Part of the employee training

includes provisions that do not allow untrained personnel to operate or he near a source

when it is onsite. When implementing the health and safety plan, the area where the

source is used is roped off and untrained personnel are not allowed within that exclusion

zone. The service company's health aed safety plan will be followed when that company

is onsite, a_ described in Section 10 of DDMT's HASP.

In addition to the precautions that service companies take to maintain their license, they

are subject to an audit from the NRC (or from toe agreement state that implements the

NRC rules) while they ate onsite.

Natorai gamma logging will be pexfurmed on six existing wells to help identify the depth

to the Sackson/Clalbonae confining unit. Because the existing monitoring wells are

eonslrueted with 2-inch-diameter PVC, natural gamma logging is the only applicable

logging method. Other viable altortiatives require a larger diameter easing. These logs

will he prepared by lowering a natural gamma radiation detector into the well or botehdie

and recording the amount of naturally occurring gamma radiation present as _ function of

depth. Clay minerals commodiy contain the isotope potassium-t0, which is typically the

source of gamma radiation. Natural gamma logs will be used in determining the

proportion of clay present and the depth to formation interfaces.

31ae six existing wells to be logged are the two wells into the Memphis Sand Aqdifer

(MW-36 and 37) and four Fluvial Aquifer wells (MW-19, 34, 38, and 39) in the north-

central area of DDMT in the vicinity of the depression into the confiding unit (see the

Generic RI/FS WP, ref. 38), for a discussion of this depression). The two Memphis

Sand wells will provide a clear profde of the natural gamma characteristics of the

confining unit. The four Fluvial Aquifer wells may provide added information on clay

formations in the vicinity of the confining unit. New wells will he logged on a case-by-

ease basis. The logging of the well will he conducted by qualified personnel. All toe

necessary equipment, personnel, and safety procedures will be provided by the selected

contractor. A copy of the log, along with a letler report indicating the findings, will be

submitted as an appendix to the Pd report.
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5.5.2 Electromagnetic and M  netlc Surveys

Electromagnetic and magnetic surveys were performed in Dunn Eluld in the vicinity of

known burial sites. The survey was performed in June 1993 by the Corps of Engineers

Waterways Experiment Station (CEWES). Tbe purpos_ was to confirm locations of

buried pits and trenches that might be burial sites of hazardous and toxic wasta that could

be contlibufing to groundwater contamination in Dunn Field. The results of the

investigation are being analyzed and v/in be included a_ an appendix to the RI/FS Wpolt.

Magnetomulexs will be used before drilling to niear drill sites of any buried metni and
utilities.

5.6 Surveying

5.6.1 Control Monuments

Control monuments, monitoring wells, and sell and st_tlgraphic borings will be surveyed

for their locations and elevations by a State of Tennessee cerdfied land surveyor.

Permanent survey markers will be installed at e_ch control monument and monitoring

well. Documentation, tabulation, and mapping of the fmul ccordthates and elevations

will be submitted in the KI Report appendixes.

Three permanent control monuments with a 3_A_mch<linmeter domed, brass, bronze, or

aluminum alloy cap will be set in accessible locations within ot immediately adjacent to
the project area. These monuments will I_ set no closer than 500 ft to each other.

Coordinates (1:10,000) and alewations (1:5,000) to Third Order accuracies or better win
be establishedto the closest O.01 foot for each monument. The coordinates will be

referenced to the State Plane Coordinate System, and the elevations will be r_ferenced to

the 1929 North American VerticalDatum. Each survey marker and monument will be

stamped with the following data by using steel dies that are a minimum of 1/8 inch tall:

COE, Huntsville, Alabama Identification Number Month and Year Established.

5.6.2 Location Surveys

Coordinates and elevations will be e._tablished for each of the following items: all new

monitoring wells, sttatigrapnie test borings, and the comers of the geophysical survey
area. The coordinates will be to the closest 1.0 foot and referenced to the State Plane

Coordinate System. The elevation wall be determined for both the top of the well casing

(at the watur-inval measuring p_mt) and the top of the survey marker. All elevations will
be refexenced to the North American Vertical Datum of 1929. A 3Vz-inab-dlametur

domed brass, bronze, or aluminum alloy cap will be permmaentiy 5ec in the ten.to pad

surrounding each well. The marker will be stamped as indicated above. In addition to

the coordinates, the elevations to the closest 0.0i foot will be provided for the survey

marker and lop of casing for the pump test well, the plezometers, Lqd all new monitoring
wells.

6G
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5.6.3 Documentation

A tabulated list of the coordinates and elevmions for the comers of the geophysical
su_cy, stratigraphic test borings, monitor[ng wells, and con_'ol monuments wili be
prcpaxed and schmitted. The tabulmioa will consist of the designztod name or number of
the comcr_ boring, well, or monumcat; the X and Y o0o_inate_; and all of the required
elcvmions. Elcvmions _U bc dctcrmiaed foF both the top of casing and the top of the
survey moflumcnt at _ch monitor[fig w_li. This info_tioN w_ll I_ u_d to gcne._ta a

map plotted at a scele of 1 inch -- 300 ft oF laxgcr showing the location, idenlification,
coordinates, and elevations of the geophysical survey, soil borings, wells, and

monuments. The tabulated llst of coordinates and the map will be schmitted, aIong with
all field books and computation sheets, no later than when the Dt-_ RI Report for th_s
project is submitted.
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6.0 Calibration Procedures 12 7 6

6.1 Field Ilmtruments

Field instruments will be calibrated daily before beginning sampling activities. Standards

used to calibrate tbe field survey instmmen_ will be traceable to NIST Standards. The

method and frequency of calibration for the instruments used for each field activity are
described in thls section.

6.1.1 HNu Calibration

The meter will be calibrated according to manufacturer's instru:lions. The manufacturer

will be Contacted regarding I%'CO[ILrflendetinp.Sfor the most appropriate callbratintl
procedure to be used for the contaminants of interest. General instructions are included

in the HASP. On a daily basis, the meter will be calibrated to isobutylen¢. The HNu

will be zeroed to background levels each hour and at each new location. Calibration

records will be kept in the field log book by field personnel.

6.1.2 Organic Vapor Analyzer Calibration

The primary calibmtinn of the OVA is performed at the factory to 100 parts per million

(ppm) methane gas. Secondary calibration will be performed according to manufacturer's

speeifieatinm at the beginning of each sampling activity. Those specifications are

included in the HASP. In addition, the manufacturer will be contacted regarding

recommendations for the most appropriate calibration procedure to be used for the

contaminants of interest. The meter wlil be zeroed to background levels on a daily basis
by field personnel.

6.1.3 Soil Boring Drilling

While drilling either borings or wells, an OVA or an HNu will be used to screen the soil

samples and to monitor thg ambient air. The calibration proc_ures outlined in

Section 6. I 1 will he followed during the soil boring activities.

6.1.4 Groundwater Sampling

Several instruments will be used during the collection of groundwater samples. Initial

monitoring of the ambient air for volatde organic vapors around the wellhead will b_

perfol'med using an HNu meter. The meter will be calibrated to isobutylene each day

and will be zeroed to ambient air at each well location before opening the well. During
well evacuation, pH and specific conductance will be measured. The meters will be

ca]ibratnd in the field before use at each well, following manufacturer's spenificatinn_.

The calibration procedures are described below and will be carried out by field personnel.
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6.1.5 pH Meter Calibration

The pH meters will be ¢alibra_zd against two sets of standard pH solutions, either 4.0

standard units (SU) and 7.0 SU or 7.0 SU and 10.0 SU, depending cn wbether previous

pH measurements have been less than or greater than 7.0 SU, respectively. Both tbe

Cole-Parmer and Beckman meters automatically recognize pH standards arid adjust the

span and offset readings accordingly. Both pH meters also measure a_l display

temperatures and automatically compensate pH readings accordingly. At the end of

calibration, the meter readings will be adjusted and the probe will be rh_ed thoronghty
with distilled water.

6.1.6 Specific Conductivity Meter Calibration

The specific conductivity meters will be standardized by immersing the decontaminated

conductivity probe into a standard solution of conductivity buffer. The conductivity of

the standard solution will be within the same order of magnitude as the water sample.
The meter reading will be manually adjusted to the buffer solution value. The Markson

conductivity meter is automatically temperaturo-compensated to 20°C, while the Hanna

meter requires manual adjustment of a temperature compensation knob. After

calibrating, the probe will be triple rinsed with distilled water.

The pH and conductivity meters will be decontaminated before use at each well. The

probes.will be rinsed three times with distilled water before storage each day. The

meters will be checked for hatter/charge and physical damage each day. The meters,

pH standard solutions, and conductivity huffeb_ will be stored in a cool, dry environment.

Standard solutions will be discarded on their expiration dates.

6.2 Laboratory Equipment

The contracted laboratory will provide the project chemist and QA supervisor with a copy

of the appIopriate Comprehensive Quality Assurance Manual (CompQAM) for review

and approval. The Laboratory CompQAM will outline in detail procedures for
instrument calibration control.
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S_tinn 7.0 1 2 7 7 2

Analytical Procedures

Samples will be analyzed using EPA-approved methods. Before the field effo_ begins,

the analytical laboratory will provide the lead eberalst with a copy of its CompQAM for

review and approval.

7.1DamPackag_

Level 1 and 2 data package deliverabIes were detailed in Scelion 3.2.2. Level 3 data

package daliverable_ are summarized in Table %1. Level 4 daliverables are the same

Level 3 with the _ddllinn of all the unroducod experime,atal data.

7.2 Reporting Limits

Method target compound lists and reporting limits are summadz_ in Table 7-2. Because

vf the use of similar analylScal techniques fot Levels 2 and 3, the target reporting limits

presented in Table 7-2 are applicable for both data quality levels.

7.3 Special Analyses

The reporting limits are based on the Conlxact Laboratory Program ConWaet Required

Detection Limits, which are equal to PQLs for this project.

Tea VOC compounds, three SVOC compounds, and one pesticide have MCLs lower than

the standard reperting limits for the analytical methods ehosen_ as summar_d in Table

7-3. Groundwater san_ples from _rev_ not affected by site activities will initially be

analyz_xl using the normal VOC and SVOC melhods (CLP). However, sample locations

that meet both of the following criteria may be resampled and reanalyzod using the low-

level method presented below:

None of the method target compounds can be present in concentrations

greater than 25 gg/L (upper linear calibration range for the CLP).

At least one of the target compounds was detected above its MCL but

below the method reporting limit.

Also, for compeunds where the CLP repprling limits do not meet the MCL or other

preliminary remediation goal, the intent is to reanalyze the sample using a method with

lower detection limits, if feasible. The decision to reanalyze samples using lower

detection limits will be made on a _ by-cede basis.
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Table 7-1

Level 3 Data Package Degverables

Defeose Depot Memphis, Tenn_ee

Page 1 of 2

CLP Purpose
Form

Organic Compounds by GC/MS

1 Data summary form

2 Surrogate spike recovery

3 MS/MSD recovery

4 Method blank summary

5 Instrument performance check summary

6 Initial calibration data

7 Continuing calibration check

8 Internal standard area and retention time summary

Organic Compounds by GC (Pesticides, PCBs) Herbicides)

1 Data summary form

2 Surrogate spike recove_ 5,

3 MS/MSD recovery

4 Method blank summar/

6D Initial caIibra/ion retention tlme summary

7E Continuing calibration summary

8C Analytical sequence-evaluation of retention time shift for the

internal staadaRI

I0 Compound identification summary

Inorganic Compounds

I Data summary form

2 Initial and continuing calibration verification

3 Blanks

4 1CP Interference check samples

olgm95 DDM r.Wtr//01 _.WP_5 7-_ 9f7195
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Table %1

Level 3 Data Package Deliverables

Defense Depot Memphis, Tennessee

Page 2 of 2 [I

CLP Purpose
Form

5A Spike sample recovery

5B Post-splke sample recovery

6 Duplicates

7 Laboratory control sample

8 Method of standard addition results

9 ICP serial dilution results

10 Immanent detection limit

! IA & B ICP later-element correction factors (armually)

12 ICP linear ranges (quarterly)

13 Preparation logs

14 Analysis ran logs



Table7-2 1 2 7 7 5
Target Compound Lists and Reporting Limits

Defense Depot Memphis, Tennessee

Page 1 of 7

Target Compound Waier (ag/L) Soil Otglkg)

Volatile Organic Compounds

Chloromethane

Bromometh_n_

Vinyl chloride

Chlotoethane

Methylene chloride

Acetone

Carbon disulfide

10 I0

10 " 10

10 10

10 10

10 10

10 10

10 10

1.1 -Dichloroethene 10 10

1, l-Diehloroethane 10 10

1,2-Dichloroetheue (total) 10 10

Chloroform 10 10

1,2-Diehloroethane I0 10

2 Butaaone 10 1.0

1, I, t-Trichloroethane 10 IO

Carbon letr_chloride 10 I0

Bromedichlarcmethane 10 10

1,2-Diehloropropane 10 10

cis-l,3-Dichloropropene 10 10 "

Trichloroethene 10 10

Dibromochloromethane 10 10

1,1,2-Trlchloroethene 10 10

Benzene 10 10

traas-1,3-Diehloropropene 10 10

Bromofnrm 10 10

2-Hexanone 10 10

4-Methyl-2-pentaoone 10 10

mgm95 DDMT WP21Ol ¢ WP$ 7 _- 917195



Table 7-2 127 76
Target Compound Lists and Report|ng Limits

Defense Depot Memphis, Tennessee

Page 2 of 7

Target Compound Water (pg/L) Soft {gg/kg)

Tetrachloroethene 10 10

l, 1,2,2-Tetrachlomethane 10 10

Toluene 10 10

Chlom_nzen¢ 10 10

Ethyl benzene 10 10

Styrene 10 10

Xyleaes (total) 10 10

S_mlvolatile Organic Compounds

Phenol 10 330

bls(2 -ChIoroethyl) ether 10 330

2-Chlorophenol 10 330

1,3 DichIorobenzen¢ 10 330

1,4-Dichlombenzene 10 330

1,2-I)iehlorobenzene 10 330

2-Methylphenol I0 330

2,2' oxybis(l Chloropropane) 10 330

4-Methylphenol 10 330

N-Nitm m-di-n-propylamiae 10 330

Hexachloroethane 10 330"

Nitrobenzene 10 330

lsophorone 10 330

2-Ni_rophenol 10 330

2,4-Dimethylphenol 10 330

bis(2-C hlorcethyoxy) methane 10 330

2,4-Dichlorophenol 10 330

1,2,4-Tdehiombenzene 10 330

tagm9$ DDMT WI_014 WP5 7- 5 917195



Table 7-2 l 2 7 7 7
Target Compound Lists and Reporting Limits

Defense Depot Memphis, Tennessee

Page 3 of 7

Target Compound

Naphthalene

4-C_oma_i_

Hexachlorobutadicne

4-Chloro-3-methylphenol

2-Methylrmphthalene

Hexachlo rc_yclo penmdiene

2,4,6-Trichlorophenol

2,4,5-TricMorophenol

2-Ctdci ortaphthalene

2-Nitroanilin¢

Dimethylphthalate

Acenaphthylene

2,6-Dinitrotoluene

3-Nitroani]ine

Acem_e_

2,4 Dinltrophenol

4-Nitxophenol

Dibenzofiaran

2,4-Dinitrotoluene

Diethylphthaiste

4-CMorophenyl-phenylether

FILio_ne

4-Nitroaniline

4,6-dinltro 2 methylphenol

Water _g/L)

l0

10

10

" I0

l0

l0

l0

25

I0

25

I0

I0

10

25

10

25

25

10

l0

10

10

10

25

25

Soil (_g/kg)

330

330

330

330

330

330

330

830

330

830

330

330

330

830

330

830

830

33O

330 "

330

330

330

830

830

N Nitrosodiphenylamine I0 330

4-Bromopbenyl-phenylether l0 330

Hexachlorobeazene 10 330

mgm95-DDMT-WP2/014.W_5 7-6 9/7/95



Table 7-2 1 2 7 7 8
Target Compound Lists and Reporting Limits

Defense Depot Memphis, Tennessee

Page 4 of 7

Target Compound

Pentachloropbenol

Phcnamhrcnc

Anthracene

Carbazole

Dl-n-butylphthalate

Fluorantheae

P_fene

Butylbenzylphthalate

3,3 ' _ichlorobenzidin e

Benzo(a)anSraeene

, Chrysene

his(2 -Ethylhexyl)phthalate

Di-n-octylphthalat_

Benzofb)fluoranthene

Benzo(k)fluorantheae

Benzo(a)pyrene

Indeno(1,2,3-cd)pyrene

Dibenz(a,h)amhracene

Benzo(g,h,i)perylene

Thindyglycol

2,4-Dinitrotoluene

Water (_g/L)

10

i0

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

12.1

10

son _k$

165

330

330

330

330

330

330

330

330

330

330

330

33O

330

330

330

330

330

330"

4200

330

Pes'ticides and PCBS

alpha-BHC

beta BHC

delta-BHC

0.050 1.7

0.050 1.7

0.050 1.7

mo.95 DO_,,Twra0]4 w_ 7-7 9..7/95



Table 7-2 1 2 7 7 _J
Target Compound Lists and Reporting Limits

Defense Depot Memphis, Tennessee

Page 5 of 7

Target Compound

gamma-BHC (Lindane)

Water(_g/L)

0.050

Soil (pg/kg)

1.7

Heptachlor 0.050 1.7

Aldrin 0.050 1.7

Heptachlor epoxidc 0.050 1.7

Endosul fan I 0.050 1.7

Dieldrin O.lO 3.3

4,4'-DDE O. 10 3.3

Endrin 0.10 3.3

EndosulPan H 0.I0 3.3

4,4'-DDD 0.10 3.3

Endosul fan sulfate 0.10 3.3

4,4'-DDT 0.i0 3.3

MethoxycMor 0.50 17

Endria ketone 0.10 3.3

Endrln aldchyde 0.10 3.3

Toxaphcnc 5.0 170

Aroclor-1016 1.0 33

Aroclor-1221 2.0 67

Aroclor- 1232 1.0 33

Aroclor-1242 1.0 33

Atoclor 1248 1.0 33

Aroclor-1254 1.0 33

Aroclor-1260 1.0 33

alpha-Chlordane 0.05 1.7

gamma-Chlordane 0.05 1.7

_,_ s-oo_fr.wl.v014.wr_ 7-8 917195



Table 7-2 1 2 7 8 0
Target Compound Lists and Reporting Limits

Defense Depot Memphis, Tennessee

Page 6 of 7

Target Compound Water (_g/L) SOU b_g/kg)

Herbicides

2,4-D 2.5 50

Silvex (2,4,5-TP) 0.5 10

2,4,5-T 0.5 I0

Dinoseb 0.5 10

Dincin_ and l_rans

Tetrachinrodibenzodinxins 0.005 0.005

Pen tachlorodibenzodinxins 0,005 0.005

Hexachlorodib enzodioxins 0.005 0.005

Tet rachlorodibenzo furmas 0.005 0.005

Pentachinrodibenzo furans 0.005 0.005

Hexachlorodibenzo furans 0.005 0.005

Metals

Aluminum-ICP 200 40,000

Amimony-ICP 60 12

Arsenic-GFAA 10 2

Bafium-ICP 200 40,000

Beryllium-ICP 5 1

Cadmium-ICP 5 [ ""

Calcium ICP 5,000 1,000,000

Chromium-ICP 10 2

Cobalt -ICP 50 10,000

Copper-ICP 25 5

Iron-ICP I00 20,000

Lead-GFAA 3 0.6

Magnesium -ICP 5,000 1,000,000

Manganese--lCP 15 3,000

mgrl95 DDMT VP[_014 WP5 7-9 9n/9_



Table 7-2

Target Compound Lists and Reporting Limits

Defense Depot Memphis, Tennegsee

127 81

Page 7 of 7

Target Compound Water (ag/L) Soil (ug/kg)

Mercury-CVAA 0.2 0.1

Nickea-ICP 40 8

Potassium -ICP 5,000 1,000,000

Selenium-GFAA 5 1

Silver ICP 10 2

Sodium-ICP 5,000 1,000,000

Thallium-GFAA 10 2

Vanadium -ICP 5,G00 1,000,000

Zinc-lCP 2O
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Table 7-3

Comparison of Organic Compounds with MCLs and Method Reporting Limits

Target Compound

Vinyl chloride

Methylene chloride

1,1 Dichlomethene

1,2-Dichlorocthane

Carbon tetrachinride

1,2-Dichloropropane

Triehloroethene

1,1,2 Trichlorccthene

BeBzg/le

Tetrachlomethane

Hexaehlorobertzene

PentaehlorophenoI

bis

(2_thylhexyl)pbthalate

Special
Method

Reporting

Limit (ag/L)

1"

2 •

Aldrin Pesticide

*Low Lcvel Contract LaboratoryProgram
_¢lethod 8080

_Method8151

Defense Depot Memphis, Tennessee

Normal CLP

Method

MCL Reporting

Analysis Q_g/L) Limit (pg/L)

VOC 2 10

VOC 5 10

VOC 7 10

VOC 5 10

VOC 5 10

VOC 5 10

VOC 5 10

VOC 5 10

VOC 5 10

VOC 5 10

SVOC 1 l0

SVOC 1 50

SVOC 6 1O

0.05

I n

1'

1 D

l B

P

P

P

0.2 _

0,5 ¢

0.02 b

r_m95-DDMT-WP21014.Wp5 7- l I 9/7195
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8.0 Data Quality Evaluation

8.1 Level 1--Field Survey Data

Field instruments used by CH2M HII "f. _u collect temperature, pH, and conductivity are

direct reading, thus ma/dng field celculalio_s a_d subsequent date reduction unnecessm V.

All field data will be recorded in the site log books by appropriate trained field

persormel. Field data will include the fullowing:

Instrument identification

Calibration information (standards used and results)

Date and time of ¢alJhralloa and sample measurement

Sample results

Supposing information (for example, temperature for pH reading)

If QC ._mmples are used as part of the overall immunoassay tes_, the results of these

analyses also will be ineluded in the field log. The V'IL will provide a summa_ of the
immunoassay results to the project chemist as well as Iv the V'IL for review.

All data will be reviewed the NIL, who is responsible for the collection and verification

of all field data while in the field. Data initially will he accepted or rejected by the 1-11.

before leaving the samplthg site. Extreme readings (readings that appear algalfieatuly

different from other readings at the same site) will be accepted only after the ins_ument

has been checked for malfunction and the readings verified by retesting. In addition,

extreme or spurious readings will be recorded in the field log book, along with tho

rationale for aceep*Sng or rejecting the data.

Field documentation, sample data, instrument c_librations, and QC data will be reviewed

by the PM (or a designee) before being included in the project files. QC cheeks will be

reviewed by the project chemist, as well.

8.2 Level 2-Field Screening Data

The field screening laboratory will be required to provide a limited data package that

includes instrument calibration, results for field samples, method blanks, and QC

samples. This data package will be defined in detail in the subcontracting documents.
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"Hae project chemist wall review the QC supporting information on a weekly basis and
will provide a summary report to the PM at the end of the field effort. Areas of review

vail thelude the folinwing:

Instrument Calibration-Correct frequency for initial and continuing

callbration, initial calibration linear range, and continuing ¢alJbratloa
within the method target acccptanc.,¢ limits

Sample Re, salts--Reseits within the line,,_r calibration range

T _horatory Method Blanks--Potential for field sampling or laboratory
contamination

QC Sample Re, suits-Ruplleate sample precision and spiked sample

recovery (where applicable)

Matrix Spike Results-Will be used to evaluate the effect of the sample

matrix on the overall analytical results, as well as to provide an estimate

for analytical accuracy and precision.

In addition to the methods outlined above, saanples viii be submitted to the f_ed-base

analytical laboratory for Level 2 screening. The laboratory wilI use the same analytical

approach _ outlined in the EPA-approved method; however, fo_ Level 2 the frequency of
QC wiU be decreased and no supppr_ing QA/QC documentation will be included in the

data paal_ge dallverables. There will not be any changes in the method target compound

lists and rupor_g limits. For example, samples will still be analyzed for the _rrm list of

VOCs; however, for Leval 2 samples, fewer MS/MSD samples will be analyzed _tid only

sample results and method blank results whU be submitted for the da_ package
deliverables.

8.3 Level 3-Laboratory Analyses

Data quality evaluation will be performed by the CIq2M IdlLL project chemists. The

data quality eviduation process is used to assess the effect of the overall analytical process

on the usabilily of the data. The two major categories of data evaluation are laboratory

performance and matrix interferences. Evaluation of laboratory performance is a cheek

for compliance with the method requirements and is a sWaight-far*ard examination;

either the laboratory did, or did not, analyze the samples within the limits of the
analytical method. Evaluation of the matrix interference_ is more subtle anti involves

examination of several results ineludthg surrogate spike recoveries, matrix spike

recoveries, and duplicate sample results.

Level 3 data package deliverables are summarized in Table 7-1 and will be detailed in the

laboratory subcontractor documents_ Before the analytical results were released by the



laboratory,both the sample and QC data were carefully reviewed to verify sample

identity, inst:_ment calibration, detection limits, diJutlon factors, numerical computations,

accuracy of transcriptions, and chemical interpralations. Additionally, the QC data were

reduced and spike recoveries were indudad in control charts, and the resulting data weae

reviewed m ascertain whether tdey were within the laboratory defined limits for accuracy

and precision. Any non_..onforming data were discussed in the data package cover letter

and ease narrative. The laboratory will retain all the analytical and QC documentation

associated with each data package. Such retained documentation need not be hard (paper)

copy, but can be available on other storage media such _ magnetic tape. However, the

laboratory must be able to produce a hard copy of all the retained information upon
request.

The data package will be reviewed by the project chemists using the process outlined in

the EPA guidance document, Functional Guldelines for Evaluating Data Qua_ (EPA,

1991) (ref. 40). This overall process is used regardless of whether the _mplez were

analyzed using CLP methods or not. The daka review and validation process is

independent of the laboratory's cheeks. It focuse_ on the usability of the data to support

the project data interpretation and decision-maldng prccess. Areas of review include data

package completeness, holding time compliance, initial and continuing calibration, spiked

sample re*uka, method blank results, and duplicate _ampin results. A data review

worksheet will be completed for each data package. Acceptance cede.no for each area of

review are specified in the analytical method. For example, acceptance criteria for initial

and continuing calibration are specified in each analytical method; any non-conformances
will be noted on the data review worksheets and the effect of the non-conformance on the

overall usability of the data will be evdluated m part of the overall data quality
evaluatioa.

Samples that do not meet the acceptmace limit criteria will be indicated with a qualifying

flag, which is a one or two-letter abbreviation that indlcale._ a problem with the data.

Flags used in the text may include the following:

U Undetected. Analyte was analyzed for but not detected above the detection
lJmli.

.I Estimated. The analyte ,,was present, but the reported value may not be

accurate or precise.

Reporting limit estimated. The aaalyte was not detected above the method

detection limit, hut the aetoal detection limit may he estimated.

Rejected. The data we.re rejected because the corresponding OC data were
not within the methed-specified limits.

it is important to note that laboratory qualifying flags ate included on the data summa_

forms (Form I) which are submitted to the project by the laboratory. However, during
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the data review and validation process, the labolatory qualifying flags are evaluated and

replaced wi_ validation flags.

Once each of the data packages has been reviewed, _nd the data review workshccts

completed, then the entire data set w_ll be evainated for overali h_nds in data quality and

usability. Information summarized as part of the data quality cvaiualion may include

chemicol compound frequencies of det_tion, dilution factors that might affect data
_,_hility, and patterns of target compound distl'ibufion. The data set will also be

evaluated to identify potential data limitation or uncertainties in tho thboratory.
Additional areas of review are diSCussed below.

8.3.1 Field and Laboratory Blank Contamination

Review includes the appearance and concentration of target compounds in field and

laboratory blanks as weal as of enviroamenml samples. Common field sampling and

laboratory contaminants detected in blank include acetone, methylene chloride, and

phthalates. Acetone and methylene chloride are used to extract samples in the laboratory

and hence are common laboratory contaminants. PhthaIates are used as pthsticizers, the

most common of which is bis(2_thylhexyl)phthalate, and are often inLroduced during
soznple handling.

According to the EPA Functional Guldeline.% concentrations of these common

contaminants detected in samples at less than 10 times the maximum concentration in the

blanks can be attributed to field sampfing and laboratory contamination rather than to

environmental contamination from site activities. As a note, concentrations of common

contaminants such as acetone, methylene chloride, and phthalates detected in both the

sample _ad the corresponding lilanks use the 10X nile. Concentrations of less common

contaminants mere multiplied by five rather than 10, as required by the fiPA Functional
Guidelines.

8,3.2 Surrogate Spike Recoveries

Surrogate spike recoveries are compounds for each of the organic tmalytlcad methods..

For gas chromatograph/mass spectrometer (GC/MS) a_alyses, surrogate spike cotnpourtds

me the strucearal homologs of target compounds, ofiea with deuterium substitotod for

hydrogen, and are therefore are expected to behave in a simila_ nmmaer duting analysis.

For GC analyses, surrogate spike compounds, are st_metorally similar (Out not identical)

to target compounds and agath, should behave in a similar manner during analysis.
Surrogate spike recoveries are used to monitor both laboratory performance and matrix

interferences. Surrogate spike recovefies from field and laboratory blanks me used to

evaluate lahormory performance because these blanks represent an ideal sampfo matrix.

Surrogate spike recove, rle.s for field samples are used to evaluate the potential for marx

interferences. Whea surrogate spike recoveries for field samples fall outside the method

target acceptance windows, the samples are re-analyzed_ If the surrogate spike recovery
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is still outside the aeeeptence window for the re-analyzed s&mpin, then the sample results

are _l_l;flnd as affected by matrix interferences.

8.3.3 Matrix Spike Recoveries

For this QC measure, threealiquots of a single sample are analyzed-one native and two

spik_ with the same concentration of matrix spike compounds. O'n]iko_ the surrogate

spike compounds, matrix spike compounds are found on the method target compound list.

Spike rccovep/is used to evaJuate potential matrix interferences as well as accuracy. The

duplicate spike results arc compared to evaluate precisfon.

8.3.4 Duplicate Sample Results

Typicully, one duplicate field sample will be collected for every 10 field sample_. Both

the native and duplicate samples are analyzed for the same parameters. Target

compounds that axe detected in both the native and duplicate samples can be compax_

and precision for the sample resalts calculated.

8.4 Level 4-Laboratory Analyses

Date quality evalualion of Level 4 dam win be executed using the same process deseinbed

for Level 3 data; however, calealabens for calibration, spike recovery, aad sample results

will be recreated using the raw data. These er.zmpfo cainuintioas will be included with
the data review wotl_h_tg.

8.5 Reconciliation with Data Quality Objectives

The final activity of the data quality evaluation is an assessment of whether the data

meets the DQOs. The goal of this assessment is to demonstrate that a sufficient number

of representative samples were collected and the resulting analytical data can be used to

support theprojeet decision-malting process. The folfowingp_isfon, accuracy,

representativeness, completeness, and comparability (PARCC) measures ale used:

Preclsion-is the agreement between duplicate results and can be estimated

by comparing duplicate matrix spike recoveries and field duplicate sample
re.sults.

Accuracy-is a measure of the agreement between an experimental

determination and the m_e value of the parameter being measured. For

organic analyses, each of the samples is spiked with a surrogate spike

compound and for inorganin analyses, each sample was spiked with a

known reference material before digestion. Each of these approaches

provides a measure of the matrix effects on the analytical accuracy.
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Accuracy can be estimated from the analytical dam and cannot be measured

directly.

Representativeness-is a qualitative measure of the degree to which

sample data accurately and precisely re.pve.seat a characterlsfic

environmental condition. Rcprcscntalive.ness is a subjvcfive paramvte.r and

is used to evaJuat¢ the efficavy of the sampling pl,_n de.slgn.

Representativeness is demonstrated by providing fuLl descriptions of the

sampling mchniq ,v_s _d the ratlonal¢ used for selecting sampling lccafions

in the pro_vct sr.oping documents.

Completeness-is defined as the percentage of measurements that are

judged to _ valid compared to the total number of measurements made.

Typically, a goal of 95 porte.at usable data is desired.

Comparability-is another qualitative measure designed to expr_s_ the

confidence with which one dam set may be compared to another. The

followiag factors affect comparalfflily: sample collection and h_ad]ing

techniques, sample matrix type, and analytical method. Comparability is

limited by the othe_ PARCC parameters because data sets can be compared

with conlldcnce only when p_c_ision and accuracy are known. Data from

One phage of an inv_fig_tJon Io another can be comp0_ed whcrt the same

EPA-approvvd methods are used and data package del/verable.s arc similar.
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9.0 Performance and System Audits 1 2 7 91

Performance and systems will be audited to verify documentation and implementation of

the project work plan, to identify any nonconformances, and to verify correction of
identified deficiencies. '

9.1 Assessments and Response Actions

Assessment activities may include surveillance, inspections, peer review, management

system review, readiness review, technical systems audit, performance evaluation, and

data quality assessment. The CH2M HILL project chemist or PM will be responsible for

initiating audits, for selecting the audit team, and for overseeing audit implementation.

The project chemist or PM will evaluate the need for a performance audit independently,

or by r_commendation of the PM or the client. Performance audits are used to

quantitatively assess the accuracy of analytlcaI data through the use of performance

evaluation and blind check samples. Laboratory performance will be audited by the PM,

project chemist, or a designee.

The FTL is responsible for supervising and checking that samples are collected and

handled in accordance with the approved project plans and that documentation of work is

adequate and complete. The PM is responsible for seeing that project performance

satlsHes the QA/QC objectives. Reports and technical correspondence will be peer

reviewed by an assigned qualified individual, otherwise external to the project, before

being finalized,

9.2 Field Team Performance and System Audits

The FTL or a designated representative will conduct weekly informal audits of the field

activities. The weekly audit for completeness will ineIude the following items: •

Sample labels
COC records

Field notebooks

Sampling operations
Doc_lment control

The first ttu-ee items above will be checked for completeness. Sampling operations will

be reviewed to determine if they are performed as stated in the project-specific work

plan, or as directed by the FTL The informal document control audit will consist of

checking each document for completeness, including such items as signatures, dates, and

project numbers.
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A systems audit of Held operations may he required by the project-specific work plan and

wilI he used to review the total data generation process, which includes onsite review of

the field operational system, physical facilities for sampling, and equipment ealibratinns.

A performance audit may be conducted by the PM and the FrL during the first week of

sampling if it is deemed necessary by the PM, FTL, project chemist, or client. The audit

may focus on verifying that proper procedun_s are folMwed so that subsequent sample

data will be valid. Before the audit, a checklist will be prepared by the PM and the FTL,

and will serve as a guide for the performance audit, The audit may verify the following:

ColIectinn of samples follows the available written procedures.

COC procedures are followed for traceability of sample origin.

Appropriate QC checks are being made in the field and documented in the

field log book.

Specified equipment is available, calibrated, and in proper working order.

Sampling crews are adequately trained.

Record-keeping procedures are being followed and appropriate
documentation is maintained.

Corrective action procedures are followeth

An audit report summarizing the results and corrections will b¢ prepared and filed in the

project files.

9.3 Laboratory Performance and Systems Audits

The analytical laboratory will conduct both internal and external QC checks. Extcmal

QC checks include participation in EPA's certificatinn and performance evaluation

programs. The results of quarterly performance evaluation samples will be made

available to the PM on request. Internal QC checks (dupIicates, blanks, and spiked

samples) will be perforraed in accordance with the approved methods.

Laboratory systems will be audited annualiy and as required by specific projects.
Contracted Iaboratories are required to submit a laboratory QAPP and relevant SOPs

before the field effort bngins. If, during data evaluation and data use, any problems are

noted, specific corrective actions will be implemented on a case-by-case basis. An

additional systems audit may be requested by the CHgM I-I_LL project chemist or PM, if
walTallted.
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Depending on the project objectives, the laboratory may be required to perform th¢
following:

Monthly project review of 10 percent of all projec_ done by theQA
department

Audits performed by the laboratory QA manager at a frequency greater
than specified in the lab CompQAM

Special audits by the project chemist or corporate management when a
problem i_ suspected
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10.0 Preventive Maintenance 127 95

10.1 Field Instruments

All equipment used by CH2M HILL will be maintained in accordance with the

manufacturer's instructions. Preventive maintenance activities for field equipment ate

listed in Table 10-1. Routine maintenance and all equipment repairs will be documented

in the site log book. Whenever a piece of equipmenl fails to operate properly, the

instrument either wilI be repaired in-house (if possible) or will be sent out for repairs and

another instrument equivalent to the original substituted (if possible).

Table 10-1

Field Equipment Preventive Maintenance

Defense Depot Memphls, Tennessee

Instrument Activity Frequency

pH meter Battery replacement or As needed (indicated by LCD

electrode cleaning display) or as spealfied in
instrument manual

Conductivity Meter Battery replacement or probe As needed (indicated by LCD

cleaning display) or a_ specified in
thstrument manual

10.2 Analytical Laboratory Instruments

Preventive maintenance for laboratory instruments is discussed in detail in the laboratory

CompQAM.

mgm95 DDMTWP21_I4WP$ [0-1
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11.0 Calculation of Data Quality Indicators

11.1 Quality Control Measures

The QC measures described below are thcospomted into Levels 2, 3, and 4 analytical

methods.

Method Blanks--A method blank is a sample of analyte free water that is treated as a

sample i_ that it undergoes the Saro¢ analytical process as the corresponding field

samples. Method blanks are used to monitor Iapemtory performance and contamination

introduced during the analyticaJ procedure. Typically, one method blank is required per

10 or 20 samples (depending on the analyticaI method) or one per balch, whichever is

more fTOq u_nt.

Matrix Spikes-For inorganic analyses, a single sample is split and one portion is spiked

with a known amount of reference material. For organic analyses, three aliquots of a

single _ample are analyzed -one native and two spiked with matrix spike compounds.

Unlike the surrogale spike compounds, matrix spike compounds are found on the method

TCL. Spike recovery is used to evaluate potential matrix interferences as weli as

accuracy. The duplicate spike results are compared to evaluate precision. The matrix

spike compounds and method target accept&nee ranges are summarized for each analytical

method. TypicaUy, one matrix spike (inorganic) or matrix spike/matrx spike duplicate

(MS/MSD) sample (organic) is analyzed for every 20 samples of the _ame matrix,

Surrogate Spikes Recoveries This QC measure is applicable only to organic analyses.

Surrogate compounds are the stametural homologs of target compounds, often with

deuterium subsdteted for hydrogen, and we therefore expected to behave in a similar

manner during the analysis. Surrogate spike recoveries were used to monitor both

laboratory performance and matrx interferences. Surrogate spike reoaveries from field

and laboratory blanks were used to evaluate laboratory performance because the field

bla_ks represent an "ideal" sample matrx. Surrogate spike recoveries for field samples

were used to evaluate the potential for matrix interferences. For field samples, when the

surrogate spike recoveries fall outside the method target acceptance windows, the samples

are re-a_alyzed, if the surrogate spike is still outside the acceptance window for the re-

analysis, then the sample results are qualified as affected by matrix interferences.

11.2 Formulas for Calculating Accuracy, Precision, and Completeness

Precision is a measure of the agreement or repeatability of a set of replicate results

obtained from duplicate analyses made under the same conditions. Precision will be

estimated from analytical data and cannot be measured directly. The precision of a

11-1
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duplicate determination can he expressed as the relative percent difference (RPD), as

calculated from the equation:

where X_ and X 2 are the duplicate values.

Accuracy is a measure of the agreement between an expcrlmental determination and the

mae value of the parameter being measured. AcCuracy is estimated through the u_e of

known reference materials or matafix spikes. Accuracy is calculated from analytical dam

and is not measured directly. Spiking of reference mate_als into an actual sample matrix

is the preferred technique because it provides a measure of the matrix effects on the

analytical accuracy. Accuracy, defined as percent recovery (P), is calculated by the

fetlowing equation:

P = (SSR-SR)/SA] x lO0

where SSR is the spiked sample result, SR is the sample result (native), and SA is the

spike added.

Completeness is defined as the percentage of measurements judged to be v'Mid compared

to the total number of measurements made. Completeness is cainulated using the

formula:

Completeness = Valid Measurements x 100
Total Measurements
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12.0 Corrective Actions 127 100

12.1 Field Activities Corrective Actions

The PM is responsible for initiating corrective actions. Corrective action steps include

problem identification, thvestigarion responsibility assigranent, investigation, action te

eliminate the problem, increased monitoring of the effectiveness of the corrective action,

and verification that the problem has been niln_thatnd.

Documentation of the problem is important to the overall management of the study. A

corrective action request form for problems associated with sample eolleetinn is

completed by the person discovering the QA problem. This form identifies the problem,

establishes possible eanses, and designates the person responsible for action. The

respo_ible person ndll be either the project manager or the FTL,

The correction action request form (Figure 12-1) includes a description of the corrective

action planned and has space for folthw-up The PM verifies that the initial action has

been taken and appears to be effective and, at an appropriate later date, checks to see if

the probinm has been resolved folly. The PM receives a copy of all cor_ctlve action

request forms and enters them into the corrective action log. This permanent record aids

the PM in follow-up and assists in resolving the QA problems.

Examples of corrective action include, but are not limit to, correcting COC forms,

analysis reruns (if holding time criteria permit), reealibration with fresh standards.

replacement of sources of blank contamination, or additional training in sampling and

analysis. Additional approaches may include the following:

Resampling and re-analyzthg

Evaluating and amending sampling and analytical procedures.

Accepting the data and acknowledging the level of uncertainty or

inaccuracy by flagging the validated data and providing an explanation for

the qualification.

12.2 Laboratory Activities Corrective Actions

The laboratory department supervisors review the data generated to verify that all QC

samples have been run as specified in the protocol. Laboratory personnel are alerted that

corrective actions may be necessary under the following conditions:

QC data are oqtside the warning or acceptable windows for precision and

accuracy established for laboratory samples.



Originator: Date:

Person responsible for replying:

Descnption of problem and when identified:

nee of Corrective tion )_ ' (Note, if no responsible person _s identified,

submit this form directly to the project manager)

Slate dale, person, and action plznned:

CA initiaJly approved by: Dam:

Follow-up date:

Final CA approval by: Date:

Information copies Io:

Responsible Person:

Field Team Le_der:

Project Manager:

BG_JRE 12-I i
CORRECllVE ACllON REQUEST FORM I,_',l_mm

Dofense Depot Memphis, Tennessee
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Blanks contain c.¢_ntamikants at concentrations above the levels specified in
the laboratory QAPP for any target compound.

Undeslrabta trends are detected in matrix spike recoveries or RPD between

matrix spike duplicates.

There are unusual changes in detection limits.

Deficiencies are delected by the laboratory QA director during internal or

external audits; or from the results of performance evaluatlon samples.

If nonconfo_'mances appear in analytical methodo[ogles, QC sample results are identified

by the bench analyst, and corrective actions are implemented immedla_ely. Corrective

action procedures are handled ikitial]y at the bench level by the analyst, who reviews the

preparation or extraction procedure for possible errors; and check_ the thstrumeat

calibration, spike and calibration mixes, insLrument semitivlty, and so forth. The anaiysl

immediately notifies hls/her supervisor of the problem that is identified and the

investigation being made. If the problem persists or cannot be identified, the matter must

be referred to the tabora[ory supervisor and QA/QC officer for further investigation.

Once resolved, full documentation of the corrective action procedure must be filed with

the laboralory supervisor, and the QA/QC officer must be provided with a corrective

action memorandum for inclusion into the project file if data are affected.

Corrective actions may include, but are not limited to, the [ol]owthg:

Re-ana[yzing suspect samples

Resampllng and analyzing new samples

Evaluating and amending sampliag and analytlcal procedures

Aeeeptikg data with an acknowledged level of uncer_ath_y

Recallbratthg ana]ytleal instruments

Qualifying or rejecting the data

After the imp]ementatthn of the required corrective action measures, data that is deemed

unacceptable may not be ac_pted by the PM, and follow-up corrective actions may be

explored. Details of laboratory corrective actions are provided in the ]aborathry

CompQAM.
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13.0 Quality Assurance Reports 1 2 7 1 0 4

The purpose of QA reports is to document implementation of the QAPP, These reports

include periodic assessments of measurement data accuracy, precision, and comp e encss;

the results of performance audits; the resuI_ of sys[em audits; and identification of

significant QA problems and recoramendod solutions.

The analytical laboratory will be resporLsible for submitting monthly progress reports to

the client as requested.

The final QA report will be attached as an appendix to the project report and may include

the following:

Data quality assessment in terms of PARCC, and the method detection
limits

The degree to which DQOs were met

Limitations of the measurement data; usability of the data

Applicability of the data to site conditions

Laboratory QC activities, incthding a summary of planned versus actual

laboratory QC activities, explanations for deviations, and an evaluatinn of

data quality for each analysis for each media

Field QC activities, including a summary of planned versus actual field QC

activities, explanations for deviations, and an evaluation of the data quality

of field QC samples/activities and estimated effect on sample data

Data presentation and evaluatinn, including an assessment of sampling and

analysis techniques, data quality for each analysis and each media, and data

usability

A final report will be submitted to the client after comments from the client and any

regulatory agencies have been incorporated.
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14.0 Sample and Database Management / 2 7 1 0 6

14.1 General Information

The project database wi[l be EDMS-A (envirormaental data management system in

Access) and an enviconmental management information system (EMIS) deliverable will be

submitted to the client. EMIS is similar to Interchange File Format (IFF) typically used

by EPA, and the two formats are compared in Table 14-1. The few fields in IFF that do

not correspond to an EMIS field include data that are not normally collected or are

represented in EMIS in another field (LTHAN in Table 14-1 is represented in the fiag
qualifiers in EMJS).

The data management team consists of the PM, database manager, and data manager.

The roam will be responsible for the execution of the Data Management Plan. All

documentation relating to the development and execution of the Data Management Plan

will he kept in the project data management file, which will be stored in a central

location accessible to all therabers of the data management team. The data manager will

be responsinle for maintenance Of the data management file.

The data management file will consist of the following sections:

Internal correspondence

External correspondence

Field correspondence

Dam management meeting notes

Work plan information

Project instructions

status reports
E-Data documentation from lab

Import description and exception reports

Front-end QC descril_tinn and exception reports

Intermediate QC deserlption and exception reports
Back-fEnd QC description and exception reports

E-Data resubmittal requests
Internal deliverable review comments

External deliverable review comments

Standard procedures

All electronic files associated with the project data management task will be kept on the
network file server. Examples of these file_ are memos, plans, thswactinns, spreadsheets

with station data, and the database itself Backups of this data will be made according to

that office's daily, system-wlde backup routine.

mgmD DblT-W_Z/014.Wp5 14-1
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14.2 Hard Copy Data Management

Management of hard copy data packages is the responsibility of the data manager. As

data packages are received, the data manager will enter the sample delivery group (SDG)

number and dare received in the database, and pass the data package to the data quality
evaluation manager.

A cursory review of each hard copy data package wig be performed by the data quality

evaluation manager. Under the direction nfthe data quality evaluation manager, the data

received will be compared to the COC to confirm that hard copies of all expected results

are received. The SDG number for each analysis requested (for example, volatiles,
semivolatiles, total metals, filtered metals, and dioxins) will be recorded in the Detalind

Data Inventory Sheet (DDIS). Data packages will be prepared for data qualky evaluation

and filed in a central data storage area.

After all data packages are received, the DDIS will be reviewed for eornpleteness by the

data quality evaluation (DQE) team as part of the data quality evaluation process. The

finalized DDIS will be included as .part of the data quality evaluation technical

memorandum delivered to the client.

14,3 Field Data Management

A s_nple tracking program (STP) will be used to manage data collected by the field

team. STP is a subsystem of the EMIS implememation of the Microsoft Access-based

Environmental Data Management System (EDMS/A-EM/S), developed to manage the

flow of information from the field sampling team to the laboratory and to

internal/external clientS. STP is used for entry of field-originating information (such as

station locations, lithologic descriptions, ',veil completion information, sample collection

dates/times, analyses requested, and field measurements), and to produce sample bottin

labels, COC forms, electronic files containing COC information, and daily and weekly

sampling summary reports.

STP will ha updated by the database manager to include cedes for EMIg-specific data

reporting requirements (such as site location type, sample matrix, and analytical method)

in accordance with the November 1994 EMIS Data Dictionary. Queries will be

developed to aid the field team in calculating sample collection statistics and in verifying

stations sampled and analyses requested against the work plan. All software

modifications and support will be the responslbility of the database manager.

Before field mobilization, all STP modifications will be reviewed. All November 1994

EMIS Data Dictionary codes applicable to the project wgl be verified by data entry

personnel. A data inventory table of all analytical methods to be requested and the

corresponding analytes to pe received from the laboratory will be verified by the data
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manager and sent to the laboratory for verification. All sampling location information

(such as well idenfificatlon and site identification) will be verified against historically

used location information by the data manager. If historical names are not available,

location information will be provided by the client's data manager. A table of location

information and the corresponding analyses to be requested will be sent to the client's
data manager for independent verification.

Testing of STP modifications will consist of running STP through the normal daily

routine performed in the field using an example data set that will be representative of

planned field sampling activities. A daily sample summary repen" will be printed.

Sample labels will be generated for all planned analytieal combinations. Sample

collection times will be entered and a COG will be printed. An electronic file containing

COC information will be generated and _ent via modem to the analytical laboratory for

import into its data management system, Finally, an example weekly summary report

will be produced and compared against the example data set.

The data manager will coordinate the implementation of STP during the field

investigation during the mobilization period. Implementation will include the setup of all

necessary computer hardware and software, setup of electronic cormnunicatinn systems,

installation of the database, and STP usage training for the two-person sample

management team. After the inftial training, the data manager w_ll provide support to the

sample management team, as needed, for the duration of the field sampling event.

During the field sampling event, all station location, Iitholngie descfiption, well

completion, groundwater level, and sampling-relamd data will be entered by one field

sample management team member and checked by the other team member against the

original data forms (for example, purging forms, sampling forms, soil boring Mgs. and

well completion logs) using the manual data entry verification procedure described below.

One of the sample management team members will be designaled as the field data

manager and will assume responsibility for setting up samples, generating labels, logging

samples and generating COGs. generating electronic files containing COC information

and transferring them via modem to the analytical laboratory, and entry of field rklated

information. The field data manager is also responsible for verifying that samples with

QA Levels 3 and 4 collected on the same day wifi be shipped to the laboratory on

separate COGs. The other sample management team member will be responsible for

setting up sample eoniers in the morning for the smnpling teams to take out, checking in

coolers after sample collection throughout the day, confirming that the sample

preservation is adequate, shipping the sample coolers from the field to the laboratory, and

verifying field-related information entered into the database ngain_st the hard copy. QA

Level 2 (screening) samples and analyses will not be tracked by STP or reported in EMIS
format.

The FTL will notify the data manager or database manager of any unusual occurrences

relating to field sampling that affect the field or laboratory data that are to be processed

by the data management reran. Examples of unusual o_c_rfen_es are assigned samples
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that were not collected, omission of fiald-genemted data from the database, or breaking

of gampin bottles during hansport to or processing at the laboratory. This information

will be documented _s appropriate in the database and the data management fda under

"Field Correspondence."

After log-in of the SDG from the field, the laboratory will acknowledge receipt of the

samples by faxing the folinwing items to both the field data manager and the DQE team:

COC

Exception Report-notiag arty problems with the sample shipment

Sample Receipt Summary Report-containing data entered into the

laboratory's database for each sample (thaludthg SDG, sample

identification, location identification, analysis requested, data collected,

a_d date received by laboratory)

The field data manager will use thls information to verify all field-related information

(sample identiticatioa, location identilication, analysis requested, and date collected) al

the laboratory, using the manual data entry verification procedure described in this

section. The date received by the laboratory and the SDG number assigaed by the

laboratory to each sample will be entered into STP by the field sample mmaagement team

from the Detailed Laboratory Summary Report.

The field data manager will generate a weekly sample sl,atus report. This report will be

delivered to the F'lT_" for review and dalivery to the alienl. The field data manager will

fax a copy of the finalized weekly sample status report to the data manager, who will add

it to the data management file uader "Status Reports. _

Data from ST]? will be transmitted via modem or disk from the fiald team to the data

manager on a weekly basls. The time and method of tran_midal will be coordinated by

the field data manager and the data manager. The data manager will cheek the STP data

for COITeCtae$$_ oompintenP, s$, and consial_ncy. The data manager will alert the FTL of

any errors or omissinns contained in the STP data.

STP data will be contained in the STP file EDMSDATA.IVlDB and will be _imported"

into the data management team copy of EDMSIA-E/'dIS by renaming the existing f'da in

the appropriate EDMS subdirectory to EDMSDATA.MXX (where XX is the two-digit

number of the field effort's week) and copying the new EDMSDATA.MDB file into that

same directory. The goal is to have oae EDMSDATA.MDB fde for every week of the

field effort, each containing data up to !hat week, with the most current file using the
.MDB extension.
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14.4 Management of Laboratory Electronic Data Deliverables

Electronic data (E-Data) deliverables will be seat as compressed (PKZIP 2,04) files to the

data manager. A copy of the E-Mail cover letter, which includes a list of the file(s)
transmined and the date and time of transmittal, will be printed and stored in the data
management file under "E-Dam Documentation from Lab."

E-Data will he imported into EDMSfA-EMIS, using an EMlS-sppcific import prugrara.

The import program reads the data into EDMS/A-EMIS and performs a series of QC and

data validation checks, based on the requirements specified in the November 1994 EMIS

Data Dictionary. The cheeks and the rules they ate based on are fieeumented in the data

management file under _Impprt Description and Exeaption Report."

If the import program encounters any exceptlo_ to the QC checks described above, the

exception will be listed in the Import Exceptiom Report. The Import Exceptions Report

will contain the information necessary to identify the import file and line, and an

explanation of the exception. Exceptions serious enough to jeopardize the integrity of the

dntaba_e will be reported as "ERRORS. _ and the offending line ndl] not be imported.

Less critical exceptions will be reported as "WARNINGS," and the offending line wig be,

imported.

The data manager will evaluate each item .in the Import Exceptions Report and determine

what action, if any, needs to be taken. If the appropriate action is a manuaI data change

to the idboratory-provided E-Data files by the data management team, the change will be

verified and the laboratory will be notified of the change via E-Mail. If the appropriate

action is to request a resubmi_ion of the elecffoni_ data from the iaborntory, the

resubmission will be requested.

Once the appropriate action to be taken is completed, the action taken for each item in

the Import Exceptions Report will be noted, initialed, and dated. Once all itenx_ listed on

the Import Exceptions Report are resolved, the report will be added to the data

management Ele under "Import Exceptions Reports."

During the data management process, manual changes may be made to the EDMSIA-

EMIS database that create discrepancies with data stored in files at the laboratory. The

data manager will notify the laboratory of the discrepancies so that laboratory records can

be ul_dated.
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14.5 Front-end Data Content Verification

A_er the amport of laboratory electronic data into the EDMS/A-EMIS database and

resolution of all Import Exceptions, a series of queries will be performed to verify the

eoatem of and relationships between data. Content queries will confirm that ag specific

data codes used are ccrrcet as defined by the November 1994 fiMIS Data Dietioaary_

Relationship queries will verify thai relationships between certain data elements are

correct and Ioginal. For example, queries will verify that for a single sample, the

Collection Date is an earlier date than the Analysis Dale. The front end QC queries will

be reviewed and modified #s needed to check for valid values _I:,_cific to this project.

If a database record does not satisfy the conditions specified by the query, the exception

will be listed in the Front-End Exceptions Report. The Front-End Exceptions Report will

contain the name of the query, the information necessary to identify the database record,

and an explanation of the exception. The data manager will evaluate each item in the

Front-Eod Exceptions Report and determine what action, if any, needs to be taken. If the

appropriate action is a manual data change, it will be verified. If the appropriate action

is to request a resubmission of the electronic data from the laboratory, the resubmissinn

will be requested, If the action taken affects information received from the laboratory in

its deliverables, the laboratory will be notified of the changes made vla E-MaiL

Some items in the Front-Eod Exceptions Report may be acceptable. For example, the

Front-End Exceptions Report may identify a matrix spike thal is reported with a Sample

Location ID of "FIELDQC." The Location ID of "FIELDQC" is only appropriate for

equipment blanks, field blanks, anti trip blanks; matrix spikes normally are not taken

from blanks. Evaluation of the database record reveals that the matrix spike was taken

by the laboratory to satisfy its own internal QC procedures, and that the parent sample

from which the matrix spike was taken was an equipment blank, Therefore, the Sample

Location of "FIELDQC" is acceptable.

Once the appropriate aetint_ to be taken is completed, the query will be re-run to confirm

that the exception has been'corrected, and the item in the Front-End Exceptions Report

will be initialed and dated. If the item is acceptable, it will be noted as such and

explained m necessary on the Front-End Exceptions Report, initiaIed, and dated. Once

all items listed on the Front End Exceptions Report are resolved, the report will be added

to the data management file under _Front-Eod QC Descriptlom and Exceptions Reports."

14.6 Data Quality Evaluation Flag Entry

The data manager is respofisible for the entry of the data quality evaluation flags into the

database after the completion of data quality evaluation by the DQE team. The DQE

team will notify the data manager when the data quality evaluation is completed. Using

data entry forms in EDMSfA-EMIS. laboratory qualifiers and/or concentration values

changed on the Form l by the DQE team will be entered into the database in the
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validation Hag and/or concentration HeMs. If the laboratory qualifier and/or

concentration values were not changed by the DQE team, no entry will be made in the

validation flag andlor concentration fields. After the ccmpletinn of data entry, the data

manager will update the validation flag field as appropriate with data from the laboratory

qualifier field for validation flag values that were not changed during the data quality

evaluatinn process. This update will occur for alI don-surrogate parameters associated

with normal environmental samples, field duplicates, dfiutiorts, or re-extractions. This

update will not occur for surrogate paramemrs or for parameters associated with

equipment blanks, trip blanks, field blanks, matrix spike/spike duplicates, inorganic
laboratory replicates, or laboratory blanks.

After completion of the process described above, Replicate Form Is will be generated

from the database and printed. The Replicate Form Is will be verified against the

original validated (marked up) Form Is using the manual data entry verification

procedure. If errors are discovered, the error will be corrected in the database, and a

new Replicate Form Is will be generated, printed, mad verified against the original

marked up Form I. This process is repeated until no errors _'maln. When the

verification process is completed, the Replicate Form Is will be filed with the original

validated (marked-up) Foma Is acco_thg to SDG number. An entry will be made in the

history data table to document that the data quality evaluation flag field values have been
entered and verified.

14,7 Intermediate Data Completeness Verification

AHer entry of the data quality evaluation flags, a series of queries will be performed to

verify the content of, correctness of, and relationships between the data. This

intermediate data completeness verification will consist of the complete set of front-end

dam content validation queries (with results evaluated and documented), and additional

intermediate queries that will further evaluate the database. The intermediate QC queries

will be reviewed and modified as needed to meet the requirements of this project.

Content and relationship queries involving the data quality evaluation Hag field will be

evaluated. For example, queries wilI be performed confirming that all the data quality

evaluation flags are vaIid and that all analytical result records with a QA level other than

"N" have non-null values in the data quality evaluation flag field. In addition, querle_

will be performed confirming that the one-to-many relationships between Sample Data,

Sample Pt_paratinn Data, and Analytical Results are intact and correct. Queries will

confirm that all Analytical Results records have associated Sample Preparation Dam

records, and that all Sample Preparation Data records have associated Sample Data

records. Conversely, queries will confirm that no Sample Data record_ exist without

associated Sample Preparation Data reeorda, and that no Sample preparation Data r_cords

exist without asso¢iate_;i Analytical Results records.
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If a database record does not satisfy the conditions specified by the query, the exception

will be listed in thc Intermediate QC Exceptions Report. The Intermediate QC

Exceptions Report will contain the name of the query, the information necessary to

identify the database record, and an explanation of the exception. The data manager will

evaluate each item in the Intermediate QC Exceptions Report and determine what action,

if any, needs to be taken. If the appropriate action is a manual data change, it will be

verified. If the appropriate action is to request a resobmission of the electronic data

from the laboratory, the msubmission will be requested.

Once the appropriate action to be taken is completed, the query will be re-run to confirm

that the exception has been conected, and the item in the Intermediate QC Exeeptlons

Report will be initialed and dated. If the item is acceptable, it will be noted as such and

explained as necessary on the Intermediate Exceptions Report, initialed, and dated. Once

all items listed on the Intermediate Exceptions Report are resolved, the report will be

added to the data management file under "Intermediate QC Descriptions and Exceptions

Repolls." If the action taken affects data provided by the laboratory in its electronic

deliverabtes, the laboratory will be notified via E-Mail of the changes made.

14.8 Generation of EMIS-like Access Tables

Two weeks before each deliverable deadline (draft/final), and provided that the necessary

data are complete, thc database manager will generate the EMIg-likn Access tables.

These tables follow the exact field name, count, type, length, and order of the EMIS

tables deliverables. For the project, seven tables will be generated: SAMPLOC,

WELL_COMP, LITH_DES. SAMPLE_DATA, WATER_LEVEL, SAMPLE_PREP, and

ANAL_RES, These tables are the source and final repository of the data for the draft
and final deliverables.

The database manager will establish the structut_ of the tables manually in EDMS/A-

EMIS, according to the EMIS Nevember 1994 Data Dictionary specifications. The tables

will be populated by running queries that puil the appropriate data from various

EDMS/A-EIVUS rabies and place them in the corresponding fieMs in the EMlS-fikn

Access tables. In addition to bringing in the data, the queries also format the data as

necessary (for example, date as DD-MMM-YY, number of digits beyond the decimal
point, and so forth).

Following the generation of the EMIS-like Access tables, a sefies of queries will be

performed to verify the content of, correctness of, and relationships between the data,

These queries, known as the hack-end data content verificatiort queries, will consist of

appropriate front-end and intermediate data verification queries modified to analyze the

EMIS template tables and their respective field names. The back-end QC queries will be

reviewed and modified, if needed, to check for valid values specific to this project.
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If a database record does not satisfy the conditions specified by a query, the discrepancy

wifi be listed in the Back-End QC Exceptions Report, The Back-End QC Exceptions

Report will contain the name of the query, the information necessary to identify the

database record, and an explanation of the exception. The data manager will evaluate

each item in the Back-End QC Exceptions Report and determine what action, if any,

needs to he takem If the appropriate action is a manual data change, it will bc verified

If the appropriate action is to request a resubmission of the electronic data from the

laboratory, the resubmission will be requested.

Once the appropriate action to be taken is completed, the query will be re run to confirm

that the exception has been corrected, and the item in the Back-End QC Exceptions

Report will he initialed and dated.¸ lfthe item is acceptable, it will be noted as such and

explained as necessary on the Back-End QC Exceptions Report, initialed, and dated.

Once all items listed on the Back-End QC Exceptions Report are resolved, the report will

be added to the data management file under "Back-Red QC Descriptions and Exceptions
Reports."

Depending on the action taken to resolve items in the Back-End QC Exceptions Report,

the EMlg-llke Access tables may have to be regenerated and the process described above
repeated. When ag issues are resolved, generation of draffffinal deliveraNes will

proceed.

14.9 Generation of Deliverables

After completion of file EMIS-llke Access table generation, the EMIS deliverab[es will be

generated by the data manager. The souse for these deliverables will be the EMIS-Hke

tables in EDMSIA-EMIS. Microsoft Excel (v.5 0) wilI be the primary tool used to

manipulate and format the data contained in the EMlS-liha tables. Using Excel macros,

data will be extracted direedy from the EMIS like tables in EDMSIA-EMIS. The data

will then be inserted into Excel worksboets modeled after the EMIS Lotus 123 (v.2.2)
templates provided by the client's data manager. The filled Excel worksheet_ are then

saved as Lores 123 spreadsheets. Once completed and reviewed, these Lotus 123

spreadsheets serve as the final dellverablea.

The EMIS Lotus 123 templates have three purposes. First, the templates specify the

column (field) order in which the data is to be organized. Second, they specify the field

type for each field. Third, they help the client's data manager view the data.

Hard copies of the SAMP_LOC, WELL COMP and LITH DESC EMIS files will be

generated and given to the site geologist for review using guidelines that will include a

checklist of project-specific, acceptable entries and the Noveml_r 1994 EMIS Data

Dictionary. The site geologlst will fill out a Review Comments Form that will ha

returned to the data manager along with the marked-up hard copy.
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Hard copies of the WATER_LEVEL and SAMPLE_DATA EMIS flies will be generated

and given to the FTL for review using guidelines that will include a checklist of project-

specific, acceptable entries from the November 1994 EMIS Data Dictionary, The FTL

will fill out a Review Comments Form that will be returned to the data manager along

with the marked-up hard copy.

The draft submission of SAMPLE DATA to the client will include normal envirnnmenml

and field duplicate samples only. The final submission of SAMPLE_DATA will contain

all sample types,

HaM copies of at least three sets of SAMPLE_PREP and ANAL_Rig records far each

SAMPLE_PREP fraction (volatiles, semivo[atiles, pesticides, and so forth) will be

generated and given to a representative of the DQE team for review using guidelines that

will include a checklist of project-specific acceptable entries (previously agreed upon with

the client data manage 0 and the November 1994 EMIS Data Dictionary. The reviewer

will filI out a Review Comments Form that wd[ be returned to the data manager along

with the marked-up hard copy.

An electronic backup of the database will be made and stored as the current working

version. After backup, the DQE team reviewer will be given access to the original

electronic EDMS/A-EMIS database for electronic review of the EMIS template tables.

The data management team will provide queries incorporating appropriate joins between

the key fields of the EMIS template tables. Queries will be performed by the DQE

reviewer using the guidelines described above. Comments wig be noted on a Review

Comments Form and returned to the data manager.

The data management team will determine what action, if any, is necessary to address the
Review Comments for each EMIS deliverable. Actior_ taken will be noted on the

Review Comments Form, initialed, and dated. The Review Comments Form and

markud-up hard copies will be added to the data management file under "Intemai

Deliverable Review Comments." Depending on the nature of the conm_ents and their

resolution, the EMIS mmplate tables may have to be regenerated and reviewed again.

If subsequent reviews are necessary, the data manager will return the marked-up hard

copy, the Review Comments Form, and the corrected hard copy to the reviewer. The

review process will continue until all exceptions identified in Review Comments Forms

are resolved and verified.

After resolution of all internal review comments, the draft EMIS tables (Lotus 123 v.2.2

templates) will be placed on one or more 3.5-inch high density disk(s) (formatted using

MS DOS) with the files in a self-extracting compressed format (PKZIP 2.04). Each disk

will be labeted with the following information:

Name of Facility: DDMT

Contractor Name;

_nDM'r _n'ztot4.w_ 14-12
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A, Executable File Name:

EMIS File Name(s): EM/S_SL, EMIS_WC, EMIS_LD, EMIS_SD,

EMIS_WL, EMIS_SP, EMIS_AR1, EMIS_AI_...eto.

Date of Submission:

A Wansmitmi letter will accompany each data submission and will specafy Contractor

name, Conh_ct number, Subcontractor point of contact, and a list of the files submitted.

Additional explanation regarding the procedure for uncompremion of the files will also be

indicated. Unless dizccted otherwise, disk(s) containing draft and final EMI$ files will be

tlansmitmd by the data manag_ via overnight delivery to the client's data manager.

The client's data m_nager should notify the PM immediately if any problems are

ealcountared l_ling the draft ENI]S electronic data deliverable into EMIS. This will

allow the data management team to take any coi-_ectiveactions needed and to inalude a

corrected file(s) in the final EMIS electronic data deilvexabl¢.

The client's data manager will provide the PM with a hard copy of review comments.

The data management t_Lm will determine what action, if any, is nccessa_ to eddte_ the
comments. Actions taleert wlil be noted and explained to the extolat it_ary On the

copy Comment Response Form, initialed, and dated. The client's data manager's Revinw

Comments Form will be added to the data management ff_ under "External Deliverable

Review Commeaxta." Depending on the nature of the commenta and timir resolution, the

EMIS tamplata tables may have to be rageneratad and checked again.

After re_solulion of the client's data manager's commvnts, the final EMIS dalivexable2 vail

be packaged and transmioed as described above for the draft deliverable. Copies of the

final deliverable_ _nt to the client will be archived by the data manager.

14.10 Postmortem

Any manual changes made to the aleta_onin data by the client's data manager after the
transmission of the final niectronic deliverable will be documented as approprlam in the

database and in the data management file to ensure that the data contained in the

EDMS/A-EM]S database is identical to that in the client's database.

An archive of all the data on both f'fle s_rvers will be made to tape in a standard format

(QIC 80, 8ram, etc) and stored with other project documentation, accolding to exisdng

guidelines. The data will then be kept on both network file server_ for 6 months. At the

end of that period, a second archive will be made a.s described above and stored. At that

time, unless tbe data is being _ctively used or modified, it will be removed from both

network i_le sex'rots.
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If any subsequent change_ need to be made to the data, it will be restorecl from the late_t

lap¢, modified, archived _ indicated above, and removed from the network file _ers.

Unless problem_ occur with data re_toratlon, the pfimar? source for non_tataba._e _,ld

datable files vail be the a_tuv_. All labo_tory deliver'ables (ei_ex hard copy or

electronic) will be retained by the laboratory fo_ a period of 7 years.
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DDMT ACRONYMS

AcroIt_m

_2_
Meaning/Explanation [ 2 7 J 2 5

LMG designation tot non-CLP Pesticide standard mixture of single componEnl pesticides and sunogat_s (22
components)

BFB Bromofluoro'oenzen¢

CCB Continuing Calibratinn Blank

CCC Calibration Ch_k Compounds

Continuin_ Calibration Verification
Comma D¢llmlmd ASC[I

CCV

CDA

CLP

COC

CRDL

CRQL
CVAA

%D

DEM

DFH_p

EDL

E_S

GC

GC/MS

GFAA

[CB

[CP

[CSAtICSAB

USEPA Contract Laboratory Progrmtt

Chain of Ct_stod_

Contract Required Detection Limit - defined in CLP SOW for IaorF_Lnins

Contract Required Qualltitation Limit - defined in CLP SOW for Organics

Cold-Vapor Atomic Absorption
Perccat Difference

Degradation Evahmtion Mixture (LMG designation for 8080 work), me;Lqums Endrin and 4A'-DDT
de_rodation)

Decafluc roLHpheny]p hosphin¢
Esfilnated Detection Limit

Envlmnmental Management lnfor[n,aL_on System

Gas Chromatography

Gas Chrcmatoj0yaphy/Mas s Spectrometry

Gmphltc Furnac_ AtortLic Absopt_on
InldM Calibration Blank

[nducllvely Coupled P]osflla

Interference Chcck Samples (ICP)
*JCV Initial Calibmlion VerlfiCauon

_CV hdtiM CaJibmllon VErfitmtion

IDL Instntmonl Detection Limit
IEC

INDA

INDB

IR

tS

LCS

LCSD

LIMS

LMG

MDL

MS/MSD

MSA

PCB

PCB LOC

PEM

Inter-Eletlmnt Correction Factor (ICP)

Pe._lJcide single component uuntuf_ A - compounds and concentration defined in CLP SOW.

The 3 levels are named INDAL. INDAM. and [NDAH (as _ifi_i in SOW)¸
Pe_sUcide single component mixture B - compounds and concentration defined in CLP SOW.

The 3 I_vels am named ENDBL, INDBM, and INDBH (as specified in SOW).
Infrared Spectrophotometer
Internal siandax d

Labomto_ Con_olSampIE

Laborato_ Con_olSamplE Dupli_t¢

Laborato_ [nfcrmauoaMana_cmentSy_em

QALMoa_om¢_Lab
MEthod DEteCtiOn Limit

iv_tdx Spike and Matrix Spike Duplicam
Method of S lalgdatd Adchdon

Pol_x_hlcfinated bipheay[

PCB Locator - traxtttre of arc¢lors 1221, 1248, and [260 - wlueh _nmin most PCB congener peaks This
standard is used to provide all necessa O, peaks to idendN aroclor_ in samples.

Per forn_llce Evaluaticln Mixture = compattnd$, concentration& and criteria (d_gladatlon _nd RFI defined in
CLP 5OW

PmLK Pcstt¢idedP CB instrument b]ank - CLP nomenclature
%R

RESC

IF

p_IrL_fit P.gcovet W

Resolution Check Mixtllr¢ - compounds, conccntratlon, and criteria defined in CLP SOW

RespotkscF&c_r

Lab Reponia_ Limit

BI
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Meanin g/Ex planation
Relative Percent Differ entre

RRT Relalive Retention Time

RSD RclaUv¢ Stanaard Detda_ion

RT Retention Tinge

RT window Retention Time window

SOP Staad_rd Opemtln_ Procedmcs
SOW

TAL

TCL

TEF

TIC

CLP Stalem_nt of Work. We arc currently follo_vln_t OLM01 9 for Organics and ILM02.1 for Inor,eanics
Target Anal'ae List - as defm_ m Inor,_ani¢ CLP SOW

Target Comlxamd Lisi - as defined in Organic CLP SOW

Toxlcle¢ Eq ui_,alent Frzctor

Tentatlvel_ Identified Compound

B-2



127 ]27

PROJECT: MEMPHIS DEFENSE DEPOT

GENERAL CHEMISTRY

LEVEL 2 LEVEL 3

NO PROCEDURAL CHANGES IN SAIVIPLE PREPARATION

]rtstrttment Calibration I/day l/day

_cthod Blank

IttEial CalibratiotttlCV

l/batch of 20 of less

Target Almlyle < Reporting Limit
(P.L)

lld_y
EPA Methods: 90- 100%

CLP-Cyattlde: 85-115%

llbatch of 20 or l¢_s

Target Analyte < l_po_ng Limit
O_L)

I/day
EPA Methods: 90-110%

CLP-Cyanide: 85-115%

Continuing Calibration Same _ _bcvc Same ns above

MS/DUP R_vcly 80%-[20% Re_ovely 80_e-120%
RPD <:2E)% RPD <20%

TSS DUP Only TSS DUP Only

LCS I/batch t/batch

Recoveries Cyanide: 85=115% Recoveries L_malde 85-115%
Reveries EpA Methods 9_)-I10% Reeoved_EPAMeIhOdS 90-110%

ReportingLevels Water Soil

CN 10.01ag]L 1.0 mg/Kg
TSS 4.0 mg/L -NA-

F 0.10 mg/L 10 mg/kg

I 2 0 mg/L 20 m g:/Kg

Br 2 0 mgJl 20 mg_g

I (ICI 0.1 mg/L 1 mgtKg

Br(IC) Ol mg/L t mg/Kg

Water Soil

CN CRDL 10 ugCL 10 mg/kg

TSS 4.0 mg/L -NA-

F 0 10mg/L 1.0 mg/kg

I 2.0mg/L 20 mg,:Kg

Br 20 mgtL 20 mgtKg

I(IC) 0.1 mg/L I mg/Kg

Br(1C) 0,1 rng/L 1 mglKg

Diludon_ If Lmc_" Range is Exceeded If Linear Range is Exco:dd"

Report LI/¢IS Peg, on CLP Report

P,evicw pe,_r or Supervisor Peer or Supetwlsor

Pdcc

pH CEpA 150.1)
Cyanide (CLP-SOW)

Total Suspended Solids ( EPA 1602)
Fluoride (EPA 340.2)

Iodide (EPA 345 1), Titrametnc (Phospho[ine Iodldc)
Iodine fEPA 3000). Ion Chrom_ogr_ph_ (IC)
Bromide ( EPA 320. I), Tit [amc_¢ic

Bfolrfide (EFA 3000), [c_n Chr0umzlography (IC)

B-3



127 128
• PROJECT: MEMPHIS DEFENSE DEPOT

CATIONS

LEVEL 2 LEVEL 3

[1_$101111_nt Tuno

last eum*nt Blat_k

Method BImLk

Initi_d and

Continuing Calibration

NO CHANGE IN SAMPLE PREPARATION

ICP Scum No GFAA

Hg - by CVAA

Targtt Annlytes <SxCRDL

I;20tTargct Analyfe_ <$xCRDL

CCV/CCB 1;20

CCV 70 = 130% r_overlm

Calibratlon:
[CP Blank + I st._n'tLard

Hg Bla,'Lk + 3 standards

CLP/$OW Cfitcrla

CLP ICP + GFAA_-CVAA

TarBet < CRDL

h20

CLP Cfit*Ha

Calibration: CLP Cehena

CLIP ICV _ Rt:covee/
_'-i 10 % lOP. GFAA

80-[20% Hg
85-11S% CN

CRA/CRI @ I/_un
2/run ICP

Inmrf¢,'=ne¢ Ch_k ICSA B¢glmaing 1 ! ICSA/ICSAB 80=120%
ICSAB End [ 70-130% seaBcp rma

MS/DUP Post Spike 1:20 MS 1:20

MS/DUP 1:20 or as _a_sted DUP 1:20

GFAA Fost SpLk¢a

85-115% (*v_q_ sample)

LCS t:20; Soll EPA Crit=tla (0287) 1:20; Soil - EPA Criteria (O2il7)

R_:ovei 3' 70-[30% H=O % R,t*:ovcty 80-120% H_O

R_porting Levels AS 100 ICP & FEg CLP Cfitcria
Pb SO Sam_ aa CRDL

So 60

Ti 60 (S_* Attachmcat_

Diludoa$ Any sampl_ r_sp,nB_o 10't_ above CLP CHmria

Une_" RJmg_

Repo_ UMS Form I

Analyst I00_
T_kaieal Review lOCi,

R_vio'x

Pdco

CLP Criteria

CLP Ctlmna



Quali(v Control

_[[utnen[ blaoks

|

M¢lhod b[aJdcs

4S/MSD

Surrogate spLkes

LCS (a blank spike is

prepped with every
MS/MSD fo[ int¢.lal

QC & O_nLrCJieharthl_)
[ilitial enlibnllfon

Contmuhig e_'lllb ratlon

F

Relenllou time

whldows

hueraal sumdards

Clennup (Sulfur

fetllOVal with Hg for,ill

Pesticides/PCBs)

S,e_cond-collunm
CQ LIJ_ rlllat ioLI

RepOtli.g limfls may

va D' depending gel

ehrmlmIolgraphie &lta
D[hitlot_

RepOrt
EData

OC Pesticides and PCBs by GC/ECD

DOQ Level 2 Criteria (Screen)
A_ needed. Targels < 5 x p_L

Targets < 5 x CROL --

Freqol¢ no/= I set / 20_le5

Uge lab generated linUls as ndvisoa-! R_:overy

outside of limits will be investigated for possible
e:,glaJtatlozl.

Use lab generated limits as advisor./ Recove_

outside of liinits will be in'.cstigated [be possible
explallation
No cflt¢fia

DEM - Endfin and 4 4"-DDT

degra&'mon must each bc <30%

3 point of single.-:omponem i:¢slt¢id_ (22-C flux)
should produce o_nxlatiool coefficient >_0 9_ or
25%RSD (Lir=earlty check)

PCB LOC at RL (to be used for id_ntL_c;ation]

ToxapheneJChfo_lane at RL

Mid-level 22-C - should be _<25%D f_m inJdal.

Then recaIibmte with Ihis a_ single p,0;oll.
Frequency - after every 20 samples

(npproxlr_'_t¢ly evc_ 12 hours)

Mid-level multi,< olmponen t standard elf any hit in
a t_rmple - should be run within 48 hours of

_ampLe This sin[_le point will he used to calculate.

No defined RT ,A_ndows Analyst ,xtll compare

RT and/or RRT to nearby applicable 51andafds

when largets axe mntafivcl}, identtfied

[mernal standard quanlitatioln will be used. No

uanfitatlve :fiterla for IS response¸

Pest. and Pe_t/PCB weLLgel through CLP approved
lots of flonsfl.

PCBs will he portioned against sulfuric acid

(wklch is a ver_ ©ffective cleanup)
Second column conflnna6on _GII he done

needed and will ]taw ._mle cntetia as gilman,

BUt _ [ong as oflie fla i$ reel on one _hilltlt.

_lysis vnll colndnue.

CLP SOW CKQLs

AS needed tel provide accur,_te quandtatlolol.
Siogi¢ component pesticides wilt he ',_ithin initial

cuI_e ran_. Mll[U-ColRtponenl tnrgets ate

calculated from sing_ point and will be diluted to

be within approximately 20%-200aA of standard¸

(this it the t2_pical range of 5 point _P.'e for 8080

CLP has no criteria for dilution of PCBs or Tea.)
For_t ]s

CDA

127 129

DOQ Level 3 CritrtSa (CLP SOW eLM01.9)

At CLP SOW specified ['requeo_, Targets < L/2
CRQL

Targets < CRQL

prequeJloy = I set 120 salugl_

Use CLP limits - CLP does not reqnlre corrcetll e
notion.

Use CLP limits - CLP doe_ not require corrective

Not requireti by CLP SOW

Standard CLP requlrtment_
RESC - check re_olutlon

PEM - check degradation (Endrin

and 4,_.'-DDT e2,ch < 20%. combined _<3e%]

All "tnlti"=_mponent targets at CRQL (single or.)
3 levels of singLe-component pesticides tel

demnnsuate in_t_meat lineanty (INDAJINDB)

CLP spet=tried standards and #equency.
P[BLK/PEM and PPBLK/[NDAM/INDBM

ahematlng to bracket 12 11olurbLocks. R_ < 25%

from initial and degradation criteria same as
initial.

Multi'_co_poneolt targets fooold in any s,1]nples

_l] be nm tGlhin 72 hou_ o f _mple (for

ideoluficadon). Cole. from irdtial tingle point.

CLP Sl:teckqed RT windows

As _:¢cifi_l in CLP SOW. oIdy exterval standard
qtmmULadon will Ix used

CM_aups wiLl be perfolrmed as specified in CLP

SOW with CLP ertteda. Flu rlsiL for aLl _mmples
an_ GPC for all _ils.

A_ required by SOW - dual column analys_s with
mine cfitedol foe both colureaxs, CLP SOW dtms

not de.legate p ritual, and confiEmaUoln

CLP SOW CKQLs

Per CLP SOW

CLP Forms

B 5 M2 7/'J5



Herbicides by GC/ECD
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Q wMih' Control

Aethod bhufl_

,_S/MSD

Surrogale spikes

LCS _ bla_ spike _s

i propped Wl_ evct_
MS/MSD for _er[u_l

QC & COLitmlolmnin q_
huuaL _-,thbroiiun

Cottlmtdng _21ibmuon

Reten_u time

i_mdow$

_cntDI _,4JKh_rd_

Cl_,t nup

S¢¢olld-¢_umtl

oolLf_r_nn{ion, wllI b¢

dolle a_ needed

Reportinglimits - rr_y

xaC,depending on

chromntographicdata
Dilu_on_

Report
EData

DO0 Level 2 Criteria(ScreEn]

Optional Asneeded_s< 5xRL
Targets < 5 × RL

Frequency -- i set 120 s_'_m pl c$

USe lab gen=rated Emits ,ks _dvisory Recovery

outside of htmts will be investigated for possl_01e
expl_n_lEon

BOQ Level 3 Criteria (8150/8 IS I)

Optiot_al. A nal,_7_d as n_ded. Targets < P,L

Targets < CRQL
Frequent, = 1 set/20 samples

U_ I_b gencra[ed Ihmts

Midolevel inj_led =_J_er _.,e_ 20 _lmplcs
(appm×inmlely ¢v¢W 12 hoots) Clilelia: <25e/_tD

from initial. Then r_ib_te with this _ single

poinL

NO defined RT w_ndows. A_a_,st will oompare

RT and/or P_T to neafoy applicable standards
when targets are le_ta{ivel} idem[fied

Use lab getlerat ed llmit s .n_ advtsop, R_0ve_V Usclabgeneratedhmlts

ouls=dc of hmits will bc InVCstigalcd for possible
e.':planatlon and corr_cltve action

No criteria F_quen_y = I per M,_/MSD

Use lab generalcd acceptance limits it"MS/MSD
doc$ nOl m¢_l criteria

3 point of_>0.atl95tarBetScorr=ladonandsu_galeS,hOil]d ccetfioienl or 25%_DCu_c 0.995 correlation co¢_cicm or 20% RSD5 point of M] targets and sumro._ates.Cur_e =>

Establish imtlal RT windows

M_d -level _njected after ev¢_ It) _mples,
Criteria: _< 15°/,*D from imual

RT windows can be updaled once a day

RT windows are based upon actual relention tmle

Inlemal smJ_dardquantlt_tlon will b¢ t_ed NO

quaattltatavc cntema ('or IS response
Cleanups vail b¢ performed as dc_fibed m lab

S aIne cn t ¢lia o_ p glIl*ql_. _u[ _L_ long as criteria

ts met on one c_iunm, atmlysls "a,d] conunue.

Typical lab PJ_ lattacbcd}

A_ nocd¢d to provide acc_tmte quandmlion

Dilutions will be performed so that targ¢l_ are

w_dun initial cu_:¢ :anj_
Form Is

CDA

vatlatmrt mea_Lred II1 accordmacc with Method

8(J00 puMJshcd ltt S W-846, Test Melhods [or

Evaluating Sohd Waste. Thind E_iitJon Nov 1986

Can be updated once per day
Interim] _t_ nd_rd qttlntJtatJou will be used NO

qq_llUt_Ilve criteria for IS r_pou_c.
Cl_ups wzllbc performed as described in lab
SOPs.

Same criteria as prtma_. But as long _s c_teda

=_met on one colm_n (and cotatmmfion of,m_
compound cxcec&n_ limJt_ is not oecdcd)

analysis wall conunue.

Ty_icaJ lab RL _a_taehed)

As needed to prcvcni target comppunds from
exccedlng i_strument c_tbration nnge

CLP-hke forms

" B-6 4/27/'_5
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• by GC/F1DPNAs (Polynu¢lear Aromatic Hydrocarbons)

Qu Mit :,' Control
II_l_{l_m_lR bla_dgs

'¢letllod blapJcs

LOS (a blank sp[k¢ is

.0rcplg_ _qth ¢_¢ry
MS/MSD fol intenml

QC & control charting)
hfitia] c_llibratioa

Co.ti nuing calibrat JOlt

R¢lention lililC

wJ_]dow$

|.[enmlstai]dards

Cl=mup

SeCOlld-_ol U[llll

colll_nnation - will be

dolte as nettled.

Reporting limits - may

va O depcading on

chroma:ographic dam

DOQ Level 2 Crlte_en)
Oplioml As needed Ta_s < 5 s EL

Tar_ecs < 5 x RL

Frequency - LSel / 20 _tnples

U_ lab generated Ihllhs as advlsoPy Recover,

oulsld_ of limits will be investigal©d for pos_sible
gxplalla_ioa.

Use Lab generated limils as ativisory Rccove_

nutside of limits will bc investigaled for posslb[e

c_pl,'llla rio n ,'1lid correciive acuoa
No crileda

3 point of all £_g_15 and surrogates. Cun,e
should > 095 correlation co_fllclenl or 25 a/oRS D

Mid-level inJcC(cd _¢r every 20 sampL¢_
(approxlnmteiy c',e_ 12 hours) Cdlefia: <25%D

from inldal. Then rccalibrate with this as single

point.

N_ defi.cd RT windows Analyst will compare

KT and/or RRT to nearby appli_-qbl= shqndards
when largc Lsate tentaUv¢ly idcnUllcd

[ntcmaJ $tmldard qu_ltJtauoa will be ascd. No

quantitative crilefia for I$ response

Cleanup necessily aad tecknJque will depend on
ata[fl:¢.

S,'u_lc criteria as pfima_ Bul _s long as criteria

is met on one colu am. analysis will ¢olKiall¢

Typi:al lab RL (attached)

DOQ Level 3 Criteria (SI0O)

Optional AnaL,vzed as necdcg Targets < RL

Tat_ets < CRQL

Frequenc_ = I Sel / 20 _mples
USe lab genc[aled limits

Use tab g_:ic_ted llmlm

Frequency = Lper MS/MSD

Use lab gcnerat_i accep{nnc¢ linlil$ ff MS/MSD
doc_ no( rice[ Cr[telJa.

5 polar cf all largets and $unogntes Cur, e>
0995 correlation co¢fftclent E)r20°/. RSD
Establish iaitia] RT windows.

Mid -I_l injc:_t_! after every t[J _1mples.

Criteria: _¢ 15% D from midai

RT windo_ _n _ upC_ted oac¢ a day

P,T windows are ha_d upon actual retention time
vadntlnn measured in accocdancc wiLh Method

I S_0 published in SW-846. Tesl MeLhod_ for

i £va]_Ung Salid Waste. TPard Edition. Nov 1986

' Can b¢ ulx_ tetl cnr_ per da_'
internal gtangaxd qu_nt_tallon will be used_ NO

, qt,an_tlve criteria for iS rcsp0ns©.

I Cl_u_ Will I_ performed *'_ de_fib_:d in lab
gOPs.

S,nnte criteria as pd map_. But as long as cfilcdn

ts met on one column (and co:d_rmation of nlty

compourld ¢:_e¢cding Iimils is hal liveried)
_.nal_sls will conlinue

Typical lab RL (attached)

DilutJott_

Report
EDah'l

AS ncP.dcd to OroVld_ acetate qt_anlJtalion

DiluUotls wKI b¢ pcffo rmcd so [lml targets are

_ hhJni[fidaJ _¢ range.

B_ t_vel (spre.adshcct) at Level i Form Is
CDA

As neededto prcvcat targel coml_ounds l'roiiI

; excccciing illstcament _Iihration range.

CLP-like forms

B-7 4/27/q5
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PROJECT; MEMPHIS DEFENSE DEPOT

GCtMS

LEVEL 3

[BSlfUI_ttt Tun_

or Tune Verification

Method Rlsnk

[nltlal Calibration

NO PROCEDURAL CHANGES IN SAMPU_ PREPARATION

I/24 Hrl.

FulL Method Compliance

I/daylinst_mem or I/batch
or _s needed

Target An_lyte_ <5 x RL

3 Levels

(VOA 10-200)

(SVO 20 160)

RSD <50%; Minimum RF * Nor,¢
SeLect List of Cam_,ounds

(CCC)

Condnulng Calibration Mid Point: I/day
RPD <50%

S¢lozt List (CCC + SPCC)

MS/MSD I paid20 samples or u requested

Method Specified List

%R wlthin _ 20% D from Method
Criteria

Surrogat_ ALLsampl¢_ Rcanalyze if
<10% > 200% of method

sp_ified rex:oved_.s
I oul each _¢tlon

VOA, B/N, A/E

Internal Standaxds

Second Vendor Standard

Evcq' injoetion
+150%, -75%

up to 2 out
AnMyst's dls_retlon

None

Sampte Ser_nlng AS needed

Sample Clee_up [f needed

Rep,arting Lcvtts CLPtCRDL

Dilutions 20% above Ihe higher smada_

AzJalysts' dlscredon

Report

_vory 12 HOLLfS

Full Method Complia_c_

I 1/20oc I/B.atch

Cu_on Cordanl_ IS -

CLP G uldelinrm

5 Levels (VOA I0 2(]0)

(SVO-20-160)

Me_hod Criteria

Melhod CHteH_

1/20 Per Mmfix

M©th_l Si_eifi_l Ust
Method Criteria

' All s_mpl_
: CLP Criteria

Every kaj_tion
Method Liwdm

+ 100%. -50'$)

Ama/_._¢ after ¢_tcbttcw st z,¢k
calibcadon m_x

AS ne_led

CLP Guideline*

CLP/CRDL

CLP Guidelines

rev_ow

[alrl _¢

Form I; E Data CDA . QAL Level 2

Analyst 100% Anaiysl
Tcch Review 5% Forms

Tcch Review

I00%

I00%

B-8
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TRIANGLE LAB_Y

DIOXINS/FURANS

GC/M,S

NO PROCEDURAL CHANGES IN SAMPLE pREPARATION

Instrument Tune Same Verified prior to each sample:

Method Blank

Initial Caldimtion

Continu[n_ Calib ration
MS/DUP

LCS/LCSD

Surrogates/Internal Stmadards

Recovery Sto_dards

S_Jnple Ser_enm_

Sample Cleanup

Reporting Levels

Dilution

1120 otba_h;targetamll_es
<[DL

Smne

Snm¢

Same

Saint

Sa Ilt_ .

S_lmc

[fn_dod

Same

Same

On salatrat ¢d peaks ¢xoeeding

line, u" range

Formaster (Form I); C_ae

Narrative: Sample

Docttl]l _llL3t[o n

Dam Rcvic_ Peer Rc,new/QC

No .

Rcpo_

Review

Second CdiumnConfirmation

per meth0d and inSltlJmCIl[

specifications.
1121)O_batch : Target attablcs <

2% of interazd standard

5 point RSD < 15*A.

Midpoint lit2 hours %D < ]tP_

I Pair/20 Samples: method

an,_,_¢. % recoveries 50-150%

RPD < 50%

When MS/DUP not requested

same anal_tes & criteria

All samples: % r_verie_ 25-

150%: some out - analyst
discretion

All samples; sigoal to noise ;"
10:1: retenuon time within I(}

_ec of calibration

If needed

AS per method

EDL's: Soil Walet

TeWa 1 ppb or [O ppt

Pen_Hepla 2-Sppbor 25ppl

Ocm 5 ppb 5Oppl

Oa aaalytes greater than
c_ibratmn range at client request

Ichar_eabl= mrall_.

Full CLP pack_ g¢.

Da_ Rcvi c'ec. Peer RevzewtQC,

qualit_ Assurance Review

If_ 7ppt (water) or 0.7 ppb

(soil)

B9
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