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Dear Mr. Perez:

MACTEC Engineering and Consulting, Inc. (MACTEC) is pleased to submit this Remedial Action Work
Plan (RAWP) for the Dunn Field disposal sites at the Defense Depot Memphis, Tennessee (DDMT) in
Memphis, Tennessee. This document has been prepared in accordance with our statement of work.

Contract No. P41 624-03-D-8606
Task Order No. 0029
Item No. 0011I
CDRL Sequence No. AOO7B

The activities proposed within this RAWP are consistent with the Final Remedial Design (CH2M Hill
April 2004a) and the Final Dunn Field Record of Decision (CH2M Hill March 2004b). This RAW?
provides descriptions of the tasks to be performed and a proposed schedule for completion. The field
effort will include excavation and disposal of previously identified buried waste/debris and associated
contaminated soil within 5 disposal areas at Dunn Field. This revision to the RAWP incorporates the
"Response to Commnents" submitted on July 22, 2004.

We appreciate the opportunity to assist you on this imiportant project. If you have any questions
regarding this submittal, please do not hesitate to contact us at 770421-3400.

Sincerely,

MACTEC Engineering and Consulting, Inc.

Gregory J1. Wrenn, P.13. Thomas C. Holmes
Senior Engineer Project Manager/Principal

cc: Michael A. Dobbs, DLA/DDSP
AFCEEMSCD
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PREFACE

MACTEC Engineering and Consulting, Inc. (MACTEC) has prepared this Remedial Action Work Plan

(RAWP) for previously identified disposal areas within Dunn Field, which is located across Dunn Avenue

from the north-northwest portion of the Main Installation (NO) of the Memphis Depot (Depot) (formally

known as the Defense Distribution Depot Memphis, Tennessee). This RAWP has been prepared for the

Defense Logistics Agency (DLA) in conjunction with the Air Force Center for Environmental Excellence

(AFCEE) under task order (TO) 29 under contract number F41I624-03-D-8606. This document is

intended to comply with the Comprehensive Environmental Response, Compensation, and Liability Act

(CERCLA), as well as to satisfy requirements outlined by the Base Realignment and Closure (BRAG) Act

set forth by the BRAC Cleanup Team (BCT) for the Depot. The U. S. Environmental Protection Agency

(EPA) Remedial Design/Remedial Action Handbook (EPA, 1995a) was used as guidance for the contents

of this RAWP.

This RAWP, being Rev. I revised to reflect comments from EPA received May 24, 2004 and as described

in the "Response to Comments" submitted on July 22, 2004, is consistent with the activities outlined in

the Rev. I Dunn Field Disposal Sites Final Remedial Design (RD), (CH2M Hill, April 2004a) and the

Final Dunn Field Record of Decision (ROD) (ClHiM Hill, March 2004b). This RAWP provides detailed

descriptions of the tasks to be performed and a proposed schedule for completion. The field effort will

include excavation, transportation, and offsite disposal of buried receptacles and associated contaminated

subsurface soil. Institutional controls intended to prohibit the future residential use of the Disposal Area

arc also part of the selected remedy.

Ms. Angela McMath is the Program Manager for the Defense Logistics Agency (DLA). Mr. Thomas

Holmes is the Project Manager for Task Order 0029. Ms. Taura Nichols, Mr. Michael LaPrade and Mr.

Greg Wrenn are the primary authors of this document.

The efforts of Mr. Jesse Perez from AECEE and Michael Dobbs from DLA are greatly appreciated.

Thomas C. HolmesGrgrJ.*rnPE
Project Manager/Principal Senior Engineer
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1.0 INTRODUCTION

This Remedial Action Work Plan (RAWP) has been prepared by MACTEC Engineering & Consulting,

Inc. (MACTEC) to describe the site-specific tasks necessary for Remedial Action (RA) associated with

the disposal sites at the Dunn Field portion of the Memphis Depot (Depot) (fonnally known as the

Defense Distribution Depot Memphis, Tennessee). MACTEC has prepared this document under contract

with Defense Logistics Agency (DLA) in conjunction with the Air Force Center for Environmental

Excellence (AFCEE) as part of Task Order 29 under contract number F41624-03-D-8606. This document

is intended to comply with Comprehensive Environmental Response, Compensation, and Liability Act

(CERCLA) guidance for remedial actions, as well as to satisfy requirements outlined by the Base

Realignment and Closure (BRAC) Act, as well as requirements set forth by the BRAC Cleanup Team

(BCT) for the Depot. The BCT, which is composed of representatives of the DLA, Tennessee

Department of Environment and Conservation (TDEC), and the U.S. Environmental Protection Agency

(EPA), will monitor the progress of remedial action and will review all documents prior to finalization.

The lead agency for site activities at the Depot is the DLA. The regulatory oversight agencies are EPA

Region 4 and TDEC. The DLA and the Departmient of Defense (NoD) will implement the selected

response actions and will incur all associated costs. The Depot's EPA Identification Number is

TN42 100205 70.

1.1 PROJECT OVERVIEW

This RAWP is intended to provide a detailed plan of action for the safe and efficient completion of the

selected RA activities. The RAWP contains a comprehensive description of the work to be performed

and the final construction schedule for completion of each major activity and submission of each

deliverable. Specifically, the RAWVP includes the following:

* A detailed description of the tasks to be performed and a description of the work

products to be submitted to the BCT;

* A preliminary schedule for completion of activities and submission of deliverables;

* A project management plan;

* Information regarding the community relations support activities to be conducted prior to
and during the anticipated RA as part of the approved Community Relations Plan. This
includes assisting with Restoration Advisory Board (RAB) updates, as necessary.

030015.03 1-1
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Secondary documents developed in conjunction with this RAWP consist of the Project Management Plan

(PMP), Waste Management Plan (WMP), and Construction Quality Assurance Plan (CQAP); these are

included as appendices to this document. It should be noted that the protocols outlined in the

Performance Standards Verification Plan (PSVP), prepared by CH2M Hill as part of the Final Dunn Field

Disposal Sites Remedial Design (RD) (CH2M Hill, April 2004a), is being used as part of the CQAP and

is included for reference. The Rev. 0 Health and Safety Plan - Main Installation and Dunn Field (HASP)

and the Sampling and Analysis Plan (SAP) will be stand-alone documents for the remedial activities of

the Memphis Depot. The Site Specific Health and Safety Plan (SHSP) will be developed as an addendum

to the HASP. The Remedial Action Sampling and Analysis Plan (RASAP) was submitted on October 1,

2004. Relevant sections are included by reference in Appendix D of this document.

1.2 SITE HISTORY AND DESCRIPTION

The Memphis Depot, in southeastern Memphis, Tennessee (Figure 2-1 of the RI) provided in Appendix

A, Attachment 1), originated as a military facility in the early 1940s. Its initial mission and function was

to provide stock control, material storage, and maintenance services for the U.S. Army (Memphis Depot

Caretaker, 2003). In 1995, the Depot was placed on the list of DoD facilities to be closed under BRAG.

Storage and distribution of material for all U.S. military services and some civil agencies continued until

the Depot closed in September 1997.

The Depot is located approximately 5 miles east of the Mississippi River and just northeast of Interstate

240. The property consists of approximately 642 acres and includes two components: (1) the main

installation (MI), which includes open storage areas, warehouses, military family housing, and outdoor

recreational areas; and (2) Dunn Field, which includes former mineral storage and waste disposal areas.

Dunn Field, comprising approximately 64 acres of undeveloped land, is bounded by the Illinois Central

Gulf Railroad and Person Avenue to the north, Hays Road to the east, and Dunn Avenue to the south.

Dunn Field is partially bounded to the west by: (1) Kyle Street; (2) a Memphis Light, Gas, and Water

powerline corridor (which bisects Dunn Field); (3) undeveloped property; and (4) a light

industrial/warehouse facility. All of Dunn Field (and the MI) is cuwrently zoned as Light Industrial (I-L).

Approximately two-thirds of the area is grassed, and the remaining area is covered with crushed rock and

paved surfaces.

030015.03 1-2
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In 1990, EPA identified 24 Solid Waste Management Units (SWMUs) and one Area of Concern at Dunn

Field during a Resource Conservation and R~eovery Act (RCRA) Facility Assessment (RFA). During

this same period, a Hazardous Ranking System Scoring Package for the facility was prepared and in

1992, the Depot was added to the National Priorities List (NPL) (57 Federal Register 47180 No. 199).

For purposes of previous studies, Dunn Field was divided into three exposure areas: Northeast Open

Area, Disposal Area, and Stockpile Area (Figure 2-3 of the RD provided in Appendix A, Attachment 1).

Table 2-1 from the Final Dunn Field Record of Decision (ROD) (CH2M Hill, March 2004b) provided in

Appendix A, Attachment 2 describes sites listed under the Defense Sites Environmental Restoration

Tracking System (DSERTS) that are located within these areas.

Northeast Open Area - The Northeast Open Area (apprmximately 20 acres) consists of a grassy area

with a number of interspersed mature tirees in the northeast quadrant of Dunn Field. This area has been

identified as future public open space (The Pathfinders et al., 1997).

Disposal Area - The Disposal Area (approximately 14 acres) consists of farmer disposal pits and

trenches in the northwestern quadrant of Dunn Field. The anticipated land use within this area is I-L (The

Pathfinders et a!. 1997).

Stockpile Area - The Stockpile Area (approximately 30 acres) encompasses the former bauxite and

fluorspar storage and burial areas in the eastern and southwestern portions of Dunn Field. The anticipated

land use within this area is also I-L (The Pathfinders et at, 1997).

The results of the remedial investigation/feasibility study (RI/FS) activities for Dunn Field were reported

by CH2M Hill in November 2002 and May 2003. Based on those results, plans for future remedial

actions for the various areas at Dunn Field were outlined in the ROD. The selected remedy for addressing

the debris and associated soils within selected disposal sites is excavation, transportation, and offsite

disposal with institutional controls.

1.3 NATURE AND EXTENT OF CONTAMINATION

Historical information concerning the disposal sites is included in the Dunn Field RI (CH2M Hill, 2002)

and ES (CH2M Hill, 2003a). Records indicate that chemical warfare material (CWM), chlorinated lime,

super tropical bleach, and calcium hypochlorite, food stocks, paints/thinners, petroleum/oil/lubricants

030015.03 1-3
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(POL), acids, herbicides, mixed chemicals, and medical waste were reportedly destroyed or buried in pits

and trenches at the Dunn Field disposal sites. From mid-2000 to mid-2001, UXB International, under

contract with United States Army Engineering and Support Center, Huntsville, Alabama (USAESCH),

conducted remedial measures to reduce or eliminate the potential CWM risk posed by these wastes. The

CWM remedial actions at these sites are documented in the Final Chemical Warfare Material

InvestigationlRemoval Action Report (UXB, 200 1).

A design-related investigation was conducted in accordance with the Disposal Sites Pre-Design

Investigation Data Collection Plan Rev 2, (CH2M Hill, 2003b) to supplement existing chemical and

physical data on the 17 former disposal sites on Dunn Field previously identified by the BCT as Priority

Level A and Level B based upon the quantity of material within each site, potential hazards of the

material, and form of the material (solid versus liquid). Investigation results were presented in the

Disposal Sites Pre-Design Investigation Data Collection Plan Technical Memorandum Rev. 2, (TM)

(CH2M Hill, 2004v). This TM served as the basis for the RD) by identifying the disposal sites that

required further action. The RD was issued in April 2004.

1.4 REMEDIAL ACTION OBJECTIVES

The remedial action objectives (RAOs), medium-specific goals, were developed to reflect the anticipated

future land use for Dunn Field in accordance with EPA Policy, Land Use in the CERCLA Remedy

Selection Process (OSWER Directive No. 9355.7-04). The RAOs were developed during the RI phase

and presented in the ROD. The development of the RAOs took into consideration the remedial goal

objectives (RGOs) (permissible exposures to industrial workers and potential on-site residents assuming

redevelopment of Dunn Field) and the clean up concentrations based upon the RGOs. The following are

the RAOs as presented in the ROD:

Surface Soil at the Disposal Area:

a Limit use of the surface soil in the Disposal Area to activities consistent with I-L use
and prevent residential use through land use controls.

The Disposal Sites at the Disposal Area and the Stockpile Area:

* Prevent groundwater impacts from a release of buried containerized hazardous
liquids and the leaching of contaminants from buried hazardous solids;

030015.03 1-4
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Prevent unacceptable risk of direct contact with buried hazardous liquid and/or

solids due to intrusive activities during future land use or site development.

Subsurface Soil Impacted with VOCs at the Disposal Area:

* Prevent direct inhalation of indoor air vapors from subsurface sails in excess of industrial
worker criteria.

* Reduce or eliminate further impacts to the shallow fluvial aquifer from the VOCs in the
subsurface soil.

Groundwater at Dunn Field:

* Prevent human exposure to contaminated groundwater (i.e., exceeding protective
target levels);

* Prevent further offisite migration of VOCs in groundwater in excess of protective
target levels; and,

* Renmediate fluvial aquifer groundwater to drinking water quality to be protective of
the deeper Memphis aquifer.

This RAWP addresses only the Disposal Sites at Dunn Field. Separate RAWPs will be required for other

remedial actions outlined in the ROD which include: use of soil vapor extraction to reduce VOC

concentrations in subsurface soils; injection of zero-valent iron (ZVI) to treat chlorinated VOC (CVOCs)

concentrations in the most contaminated part of the groundwater plume; and installation of a permeable

reactive ban-icr (PRB) to remediate CVOCs within the offisite areas of the groundwater plume.

1.5 SCOPE OF WORK

A Statement of Work (SOW), Appendix D of the RD, is included herein as Appendix A, Attachment 3.

The SOW describes the tasks necessary to excavate, characterize, transport, and dispose of buried debris

and associated contaminated soils from the disposal sites at Dunn Field. In general, the scope of remedial

activities can be divided into three parts: (I) Pre-Construction Activities, (2) Construction Activities, and

(3) Post-Construction Activities, as described below.

Pre-Construction Activities

- Remedial Action Work Plan (RAWP)
- Site-Specific Health and Safety Plan (SHSP)
- Project Management Plan (PMP)

030015.03 1-5
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- Waste Management Plan (WMP)
- Construction Quality Assurance Plan (CQAP)
- Remedial Action Sampling and Analysis Plan (RASAP)
- Subcontractor Procurement
- Utilities survey
- Survey of disposal sites layout
- Pre-Construction Conference

Construction Activities

- Mobilization of all personnel, equipment, and supplies
- Site preparation
- Installation of temporary erosion and sediment controls
- Construction of decontamination facilities
- Excavation/removal, characterization, loading, transportation, and disposal of

targeted materials at offsite hazardous and/or non-hazardous landfills
- Performance verification sampling
- Personnel and equipment decontamination
- Backfilling, compaction, and grading

Post-Construction Activities

- Site restoration
- Demobilization of all personnel, equipment, and supplies from site
- Remedial Action Completion Report (RACR) preparation
- Establishment of institutional controls
- Institutional control effectiveness monitoring
- Five-yenr Review

1.6 PROJECT ORGANIZATION AND RESPONSIBILITIES

For this project, MACTEC has assembled the necessary technical and administrative staff to meet the

stated purpose and technical objectives of the work described in this RAWP. Details of the project

organizational structure and project management procedures are provided in the PMP (Appendix B3).

MACTEC's technical staff will work under the direction of the MACTEC Project Manager, Mr. Thomas

Holmes, Professional Geologist and Principal/Project Manager. The MACTEC Project Manager (PM)

will provide technical coordination with the AFCEE Contracting Officer Representative (COR).

030015.03 1-6
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The AECEE COR, Mr. Jesse Perez, is the primary AFCEE contact for this work and will oversee all

contractual matters in consultation with DLA.

Other key MACTEC participants in this project include the Construction Certiing Engineer, Project

Chemist, Site Superintendent, Field Engineer, Health and Safety Manager, and the field technicians. The

PMP (Appendix B) provides a description of the proposed project assignments and responsibilities, a list

of the individuals expected to serve in each capacity, and a brief synopsis of the participant's related

experience. The PMP also provides a description of the management procedures to be followed during

the course of this work.

030015.03 1-7
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2.0 IMPLEMENTATION OF REMEDIAL ACTION

2.1 PLANNING FOR REMEDIAL ACTION

MACTIEC will perform administrative, contractual, and logistic activities before mobilizing personnel

and equipment to the site. Requirements related to health and safety, permitting, access, supply delivery

issues, underground utility surveys, vendor and subcontractor agreements will be addressed, Project

deliverables arc critical to the success of the project and will be prepared and submitted to the BCT for

review and comment. This RAWP includes the PUP, WMP, and CQAP; the SHSP and the RASAP will

be submitted separately. Following BCT concurnence on all deliverables, the remedial action activities

will begin.

2.1.1 Permitting

As this site is under CERCLA authority, permits are not required from local or state entities; however, the

substantive requirements of permits must be considered and incorporated within RA. CERCLA Section

121 (d), specifies that remedial actions of hazardous substances must comply with requirement and

standards under federal or more stringent state environmental laws and regulations that are applicable or

relevant and appropriate to the hazardous substances or particular circumstances at a site or obtain a

waiver. In accordance with 40 CFR.400(g), the DLA, TDEC, and EPA have identified the specific

applicable or relevant and appropriate requirements (ARARs) and to be considered (TBC) elements for

the selected remedy. The ARARs and TBCs, located in Table 2-23 and 2-24 of the ROD, are provided in

Appendix A, Attachment 2 of this RAWP for ease of reference. The ARARs and TBCs address activities

causing fugitive dust emissions and storm-water rnmoff; waste characterization; and storage,

transportation and disposal of hazardous wastes.

2.1.2 Site-Specific Health and Safety Plan (SHSP)

Development of a SHSP is required to identify' potential risks associated with remedial action

construction activities. The SHSP is required to include a description of potential risks, responsible on-

site personnel, site safety program(s) and procedures, contingency procedures, air monitoring plan(s),

personnel monitoring, area and perimeter monitoring, spill prevention, control and countermeasures plan.

030015.03 2-1
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The SHSP for the construction and implementation phase of this remedial action will be prepared as a

separate stand-alone document.

2.1.3 Project Management Plan (PMP)

The PMP is provided in Appendix B and describes the project organization and responsibilities. In

addition, subcontractor procurement as well as the lines of communication for MACTEC and its

subcontractors are outlined.

2.1.4 Waste Management Plan (WhP)

The WMP is provided in Appendix C and describes waste management during the excavation and

disposal activities. This plan identifies the waste streams that will be generated during the remedial

action and details plans for waste minimization and waste disposition.

2.1.5 Construction Quality Assurance Plan (CQAP)

The CQAP is provided in Appendix D and describes the RA activities to be performed and the associated

quality assurance/quality control activities. The CQAP includes information regarding project meetings,

construction activities and submittal requirements. The RASAP has been prepared as a stand-alone

document and was submitted on October 1, 2004.

2.2 MOBILIZATION AND SITE PREPARATION

This task will consist of the mobilization of personnel, equipment and supplies to the work site and the

establishment of temporary facilities, consisting primarily of an equipment decontamination area, supply

staging area or trailer, portable sanitary facilities, and office trailer. This task includes all activities to

prepare areas of the site for field operation. Site preparation activities at the site will include:

identification/construction of access roads and security gates; surveying (utilities and disposal site layout),

site clearing, and grading; and securing all required utilities, establishment of erosion control measures,

and construction of decontamination facilities.

030015.03 2-2
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2.2.1 Pre-Construction Conference

A pre-construction conference wvill be held before initiating all construction activities and may include

representatives of DLA, AFCEE, Depot Redevelopment Corporation (DRC), MACrEC, EPA, and

TDEC. During the conference, the following issues will be addressed:

* The roles, relationships, and responsibilities of all parties involved in the remedial action
will be defined;

* The methods for documenting and reporting inspection data will be reviewed;

* The methods for distributing and storing documents and reports will be reviewed;

* Work area security and safety protocol will be reviewed;

* The anticipated construction schedule will be reviewed;

* A site reconnaissance winl be conducted to verify that the design criteria and the
specifications presented in the contract documents are understood. The locations at
which materials and equipment will be stored will be reviewed;

* The final CQAP will be reviewed;

* Scheduled meetings and briefings during construction will be established;

* Procedures to resolve disputes or misunderstandings during construction will be
established;

* Review of endpoint activities and procedures for project completion will be conducted.

The pre-construction conference will be documented and will record information such as the names of

people in attendance, the issues discussed, clarifications made, special instructions issued, etc.

2.2.2 Work Zones

MACTEC will establish the areas tha will be used during RA construction activities and clearly identify

work limits for them. The exclusion zone, contaminant reduction zone, and support zones will be

established prior to construction. The various work areas, excavation, stockpiles, haul roads, etc., for site

activities will be clearly marked and flagged.
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2.2.3 Erosion and Stormn Water Control and Maintenance

Erosion control measures will be implemented far excavation and stockpile areas. Silt fentce, hay bales,

site modification for ditches, and/or other devices will be used to control storm water and erosion as

detailed in the Construction Specifications (Appendix D, Attachment 1) and Construction Drawings

(Appendix A, Attachment 4). As needed, potable water will be sprayed on haul roads to limit dust.

Storm water that collects within excavations or inside runoff diversion berms will be containerized,

characterized, and disposed of in accordance with the project specifications.

2.3 SUMMARY OF PLANNED WORK

Soil and debris, including potential principal threat wastes (primarily drums and glass bottles) from

Disposal Sites 3, 4.1, 10, 13, and 31 will be excavated and transported for off-site disposal. A general

description of the planned work for each disposal site is presented below along with a reference to the

applicable sheets of the construction drawings (Appendix A, Attachment 4) for each disposal site. The

planned excavation activities including soil volume (without swell factor) for each area is listed below.

Based upon review of previous investigations conducted at the Disposal Sites, excavation activities will

be initiated in Level D Personal Protective Equipment (PPE) and not in Level B PPE as stated in the RD.

The decision to upgrade to either Level C or Level B will be made by the Site Superintendent and the

Health and Safety Officer based upon data obtained by air monitoring equipment.

Disposal Site 3 (Sheet 2)

- Excavation and disposal of 225 CY of soil and debris will be completed at
Trenches I and 2 where glass bottles and drumi(s) were encountered.

- Excavation dimension: 30-foot by 20-foot by 10-foot deep.
- Confirmation sampling.
- Characterization of excavated soils for offsite disposal.
- Backfill of excavation and site restoration.

Disposal Site 4.1 (Shedt 2)

- Excavation and disposal of 225 CY soil and debris will be completed at
Trenches I and 2 where benzene, copper, and lead were detected above their
respective RGs and drum(s) and other debris were encountered.

- Excavation dimension: 30-foot by 20-foot by 10-foot deep.
- Confirmation sampling.
- Characterization of excavated soils for offisite disposal.
- Backfill of excavation and site restoration.
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Disposal Site 10 (Sheet 2)

- Excavation and disposal of approximately 610 CY of copper- and lead-
contaminated soil and debris. A 40-foot by 55-foot excavation is divided into
three sections:

- Excavation I dimension: 20-foot by 55-foot by 6-foot deep excavation will
encircle Trenches 3 and 4 where copper was detected above its RG and a
flattened drumn was encountered.

- Excavation 2 dimension: 10-foot by 55-foot by 8-foot deep will encircle Trench
5 where lead was detected above its RG.

- Excavation 3 dimension: 1 0-foot by 55-foot by 10O-foot deep will encircle Trench
6 where lead was detected above its RG.

- Confirmation sampling.
- Characterization of excavated soils for offsite disposal. Lead-contaminated soil

is anticipated to be hazardous.
- Backfill of excavation and site restoration.

Disposal Site 13 (Sheet 3)

- Excavation and disposal of approximately 55 CY of soil and debris will be
conducted at Trench 3 where bottles containing an unknown liquid were
encountered.

- Approximate excavation dimension: 15-foot by 10-foot by 10-foot deep.
- Confirmation sampling.
- Characterization of excavated soils for offsitc disposal.
- Backfill of excavation and site restoration.

* Disposal Site 31 (Sheet 4)

- Excavation and disposal of approximately 1,175 CY of soil will be conducted on
the northern end of the site where PAl-s and copper were detected above their
respective RGs. Two adjacent excavations will be completed

- Excavation 1 dimension: 90-foot by 45-foot from 4 feet to 10 feet below ground
surface (figs) (PAH).

- Excavation 2 dimension: 30-foot by 30-foot by 8-foot deep (PAN4 and copper).
- Confirmation sampling.
- Characterization of excavated soils for offisite disposal.
- Backfill of excavation and site restoration.

2.4 PERFORMANCE VERIFICATON

Confirmation samples will be collected in accordance with the State of Michigan DEQ Verification of

Soil Remediation Guidance Document (Michigan DEQ, April 1994). Confimnation samples will be

analyzed to confirm within the excavation that the cleanup levels established in the ROD have been

achieved. Additional sampling information is provided in the CQAP (Appendix D). The table below
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shows the estimated number of samples to be collected from each disposal site. Figures 2-1 through 2-3

show the proposed initial sampling points at each disposal site.

Table 2-1 - Confirmation Sampling Specifics

Total
Disposal Floor Sidewall Comparison Number of Samples

Site COCs Area (ft2) Area (fe) Analyses Criteria Floor Side Wall
(mg/kg

3 Bottles and 600 1.000 3 6
Drums

4.1 Copperand 600 1,000 3 6
Lead TAL MtlbySee Table 5-5 of

10 Copper and 2,200 3,240 ~~Metaod 61by RD (included as 910 Copperand 2,200 3,240 ethod 601 OB Attachment 2 of
Lead TCL SVOCs by ApedxAfo

13 Bottles 150 500 Method 8270C Rpedial Ga)s for

31 PAils and 5,850 3,060 7 9
Copper

Total 9,400 8,80 20 35

Note: In addition to the analyses identified above, each confirmation sample will be analyzed for
corrosivity and reactivity via EPA Method SW-846 and for ignitability via EPA Method IO110.

The rationale for selection of the confirmation sample locations is described below, based on findings of

the pro-design investigation (CH2M Hill 2004c).

2.4.1 Disposal Site 3

At Disposal Site 3, four wrenches numbered 1-4 moving north to south, were excavated. The proposed

excavation area is centered near trenches 1 and 2, where the majority of buried debris was encountered.

In trench 3, broken glass and metallic debris was encountered in a bumn pit at 2 feet below ground surface

(bgs). Also, metallic debris was encountered at 6 feet bgs along with finther evidence of the bum pit. For

these reasons, it is proposed that a higher percentage of confirmation samples be collected at the southern

portion of Disposal Site 3. The proposed confirmation sample locations arc shown on Figure 2-1.
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2.4.2 Disposal Shte 4.1

At Disposal Site 4.1, four trenches numbered 1-4 moving north to south, were excavated. The proposed

excavation area is centered near trenches I and 2, where the majority of buried debris was encountered.

Analytical results for samples collected from these trenches indicate no exceedances except for benzene

and capper in trench 1. Bottles, cans and 55-gallon drums were encountered in trenches 1 and 2 along

with evidence of two burn pits. Evidence of burn pits/materials were encountered in the eastern end of

trenches 3 and 4. For these reasons, it is proposed that a higher percentage of confirmation samples be

collected at the southeastern portion and the northern portion of Disposal Site 4.1. The proposed

confirmation sample locations are shown on Figure 2-1.

2.4.3 Disposal Site 10

At Disposal Site 10, seven trenches numbered 1-7 moving from the northwest to the southeast, were

excavated. Burned debris was encountered in trenches 3 through 6, mainly within the upper 3 feet bgs.

Debris such as metal, glass, wood, and concrete were encountered in trenches 1, 2, and 7. However, no

burned material was found. Elevated concentrations of copper were encountered in french 3 and 4, while

elevated levels of lead were encountered in trench 5 and 6. Therefore, the proposed excavation area is

centered near trenches 3 through 6. A higher percentage of confirmation sample locations will be located

along the northeast and southwest walls of the excavation since the area covered by the burn pit(s) is

better defined to the northwest and to the southeast by trenches 1, 2, and 7. The proposed confirmation

sample locations are shown on Figure 2-1.

2.4.4 Disposal Site 13

At Disposal Site 13, three trenches numbered 1-3 moving from the east to the west, were excavated. No

debris was encountered in trench 1. Lime, plastic bags, a can with white powder, a vial, and a measuring

cup were encountered in trench 2. Refuse, cans, and bottles containing an unknown liquid were

encountered in trench 3. The excavation for Disposal Site 13 centers along the southern end of trench 3.

A higher percentage of confirmation samples will therefore be collected from the southern and western

portions of the excavation. The proposed confirmation sample locations are shown on Figure 2-2.
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2.4.5 Disposal Site 31

At Disposal Site 31, eight trenches numbered 1-8 moving from the northeast to the southwest, were

excavated. Construction debris was encountered in trenches 1 to 3 with no evidence of burn pits. Burn

pits were encountered in trenches 4 and 5. Again, construction debris and native soil were encountered in

trenches 6 through 8. The proposed excavation area includes trenches I through 4. The proposed

excavation area appears to be better defined to the north than in other directions. Therefore, a higher

percentage of confirmation samples will be collected on the southern side of the excavation with a smaller

percentage of samples to the east and west. A small amount of confirmation samples are proposed for the

northern area of the excavation. The proposed confirmation sample locations are shown on Figure 2-3.

2.4.6 Sample Collection and Analysis

Collection procedures for confrmnation samples are discussed in the RASAP which was submitted on

October 1, 2004. The RASAP also details the analytical methods and WTPs that will be utilized.

2.5 WASTE CHARACTERIZATI1ON SAMPLING

Samnples will be collected from soil stockpiles and roll-off containers and analyzed for toxicity using the

TCLP as well as for reactivity, corrosivity, and ignitability (RCI). A more detailed discussion of waste

characterization sampling is included in the WMP in Appendix C.

2.6 WASTE TRANSPORTATION AND OFFSITh DISPOSAL

Material transportation and disposal efforts will be conducted in accordance with the procedures outlined

in the WMP (Appendix C).

2.7 EXCAVATION BACKFILL AND SITE RESTORATION

Disturbed areas will be backfilled, graded, seeded, fertilized, and mulched to minimize erosion. Per

Section 3.1.4 of the PSVP, backfill from on-site sourees will be sampled at a frequency of once per 250 CY.
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Backfill from off-site sources will he sampled at a frequency of once per 500 CY. See the PSVP (Appendix

D, Attachment 2) for details of analyses to be performed. In general, analyses will consist of toxicity via

TCLP and RCI. The areas will be compacted and graded smooth and uniform with the surrounding areas.

Large stone, debris, and materials will be removed and, if necessary, disposed offisite. The grass mix will be

installed per the specifications through the course of the project since the sites are widespread and will be

completed at different times.

2.8 PRE-FINAL CONSTRUCTION INSPECTION

Upon preliminary completion of remedial actions, DLA will notify EPAITDEC for the purpose of

conducting a pre-final construction inspection. The schedule for the inspection will be set in the pre-

construction meeting and updated as the RA progresses. Participants may include the Site

Superintendent, CCE, and EPA/TDEC. The Pre-Final Inspection will include a walk-through of the

project site to determine whether the construction is complete and consistent with the plans. Any

outstanding items or deficiencies discovered during the inspection shall be noted and an itemnized list

prepared for follow-up prior to the final construction inspection. After inspections are complete and

deficiencies, if any, have been properly addressed, preparation of the RACR will begin.

2.9 DEMOBILIZATION

After all excavation activities have been completed, and prior to demobilization, all excavation machinery

and equipment will be decontaminated using a pressure washer. Decontamination water will be collected,

sampled, and characterized. After characterization, the decontamination water will be disposed of

accordingly. During demobilization, temporary facilities, utilities, and equipment will be removed from

the site. Any debris or solid waste material generated during the remedial activities will be removed and

disposed of properly. Cleanup and demobilization activities will not be considered complete until final

approval is issued by the DLA.
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3.0 CONSTRUCTON QUALIT ASSURANCE PLAN

The CQAP includes a description of the quality control organization, lines of authority, quality assurance

personnel and resources, descriptions of observations and control testing to monitor the remedial action

construction activities, schedule for inspections/submitasls, and reporting procedures. The CQAP

developed for this remedial action is included in Appendix D.
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4.0 COMMUNITY RELATIONS

All community relations activities during the Remedial Action construction phase will be conducted in

accordance with the Community Information Plan (CIP). The point of contact for community relations

issues on this project will be MACTEC and its subcontractor, Frontline Corporate Communications,

under the direction of the DLA Project Manager, as the lead agency. It is anticipated that the current

community relations program will be maintained throughout the RA construction phase. As part of this

program, information will be disseminated to the public regarding the RA work to be performed. The

primary objectives of the community relations activities during the RA are to notify the most affected

members of the community prior to initiation of construction and provide routine updates on progress.

The Restoration Advisory Board (RAB) will also be a key component in the community relations. The

RAB was created by the Depot to promote increased public involvement and enable flow of information,

concerns, and needs between the community and the Depot. At the Depot, the RAB includes

representatives of the Memphis City Council; Shelby County Commission; the Memphis/Shelby County

Health Department; Memphis Light, Gas and Water; EPA; TDEC; a local environmental group;

concerned citizens; and the Depot. The RAB holds scheduled meetings, which the public is encouraged to

attend, to discuss environmental restoration and reuse issues.
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5.0 REPORTING REQUIREMENTS

The following section presents the anticipated reporting requirements during the execution of this project.

Following completion of the remedial activities, MACTEC will initiate closeout activities. This stage of

the project will include the final inspections as well as the preparation of the site closure reports.

5.1 REMEDIAL ACTION CONSTRUCTION SCHEDULE

The schedule of project milestones from the RD has been updated and is provided as Attachment I ofT the

PMP Post ROD Schedule. The ROD was finalized on April 12, 2004. The initial revision to the master

schedule was submitted to the BCT on May 4, 2004. The remedial action is currently scheduled to begin

by December 4, 2004, with a pre-construction conference held approximately 2 weeks prior.

5.2 COORDINATION WITH EPA/TOEC

5.2.1 Onsite EPAJTDEC Representatives

The EPA and/or TDEC representatives may be present on-site continuously throughout the entire project

or they may be present only during key events and inspections. The on-site observation by the regulatory

agencies will be discussed by the BCT and finalized during the pre-construction meeting. The primary

MACTEC contact for communications with the EPA and/or TDEC representatives will be the MACTEC

Project Manager.

5.2.2 Submittails to EPA/TDEC

DLA is required to submit quarterly written progress reports as specified in the Federal Facilities

Agreement (USEPA, 1995h) to identif and describe completed activities and activities scheduled to be

taken. However, this project is not anticipated to require more than one quarter to complete. Therefore,

following concurrence from the BCT, monthly progress reports for this activity will be submitted during

the construction activity. The progress reports will include notification of work performed and

anticipated delays. In addition, written notification of a significant new site condition or significant new

information which may impact the schedule or require additional work will be submitted within five days
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of determination. Verbal notification of such conditions will be provided within 48 hours of such a

finding. More detailed information regarding meetings is provided in the CQAP (Appendix D).

5.3 FINAL CONSTRUCTION INSPECTPION AND REPORT

After completion of field activities, a Remedial Action Completion Report (RACR) will be prepared and

submitted to the BCT. The RACR will contain the following information:

* Introduction

* Chronology of Events

* Description of construction activities with deviation from the RAWP noted

* Performance standards and cleanup goals met

• Description of the quality assurance/quality control procedures followed

* Certification from the CCE that the PA has been completed in accordance with the
RAWP specifications and drawings

* Discussion of O&M requirements

• Summary of project costs
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APPENDIX A

REFERENCE DOCUMENTATION

Attachment 1: Referenced Figures

Attachment 2: Referenced Tables

Attachment 3: Statement of Work (Inserted from Appendix D of the Rev. 1 Remedial Design
Report, C1H2M Hill, 2004*)

Attachment 4: Construction Drawings (Inserted from Appendix C of the Rev. 1 Remedial Design

Report, CH2M Hill, 2004a)

AttachmentS5: Verlifodlon of Soil Remedkitlon Guidance Document (Michigan DEQ, April 1994)
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TABLE 2.1
Uist of DM, Fold (CU 1) Shes
Fis. I~o~~oaWh

INSTALLATION DSERTS SITE PRIORITY SITTEESCTYPEO
RESTORATION SITEER(DESCRIPTION

SITES NME UBRa EEAi
Northeast Open Ame

19 1 9 C Ss Formar TearoGasGentstaraBurngSte I.

20 20 C Ss Probable Asphalt Burial Site
21 21 C 68 XXC-3 Inmpregnite Burial Site (300.000 Pounds)
50 so C Ss Dunn Field Norheastern Quadrat Drainage Ditcl,
so 60 Remediated, Ss Pistol Range Impact Area/Bullet Stop
62 62 C Ss Bwaute Storage
85 85 Renmediated' RI Old Pistol Range Building 1184fretnporary PestIcide Storage

Dispoaral Area
I ~~~~I Rernecilated2 CWNI Mustard and Lesf~te Traiing Sets Burial Site (1955)

2 2 C RI Anmonia Hydromdde (7Pounds) and AceticeAcdd(1-Gatlon) Budla)Slte (1955)
3 3 B3 RI Mteed Chemical BurIal Site (Ortmotouldine Dihydrodhloride) (1955)
4 4 A RI POL Burial Site (13.55-Ga~llo Onrums of Ol, Grease and Paint)

4 1 90 A RI POL Burial Site (32, 55-Gallon Drums of Oil, Grearse and Thinner)
5 5 C RI Methyl BromideBurlalSlte A(3 CubicFeet) (1955)
a 6 C RI 40,037 Units of Eye Obtinned!lBurial Ste (1955)
7 7 A RI Nitric AcddBurlal Shte(1,7000uart Bodies) (1954)
8 B A RI Mettryl Bromide Burial Site 8(3.768 1-gallon cans) (1954)
9 9 C RI Ashes and Metal Burial Sit. (Burning Pit Re*us.) (1955)
50 10 a RI Solid Waste Burial Site (Near MW-10) (Metal, Glass. Trash. etc.)
II 1 1 8 RI Tlctl~ormoefaic AcddBurlal Site (1.433. 1-ounce Bottles) (1965)

12 & 12.1 12 B RI Sulfuric Acid end H-ydrochloric Add Burial (1967)
1 3 13 A RI Mixed Chemical Burial (Add. 900 Pounds: Unnamed SolIds, 8.100 Pounds)
14 14 C RI Municipal Waste Burial Site B (Near MW-12) (Food, Paper Products)
15 1 5 B RI Sodium Burial Sites (11968)

15.1 91 B RI Sodium Phosphate Burial (1968)
15.2 92 B RI 14 Burial Pits: Na2PO4. Sodium. Acid, Medical Supphies, arid Chloninated Lime

16 le B RI Unknown, Acid Buria Site (1969)
16.1 93 B RI Acid Burial Site

17 17 B RI Mb~ed Chemical BurialShteC (1969)
le Is C Proposed NFA Plane Crash Residue
22 22 C Proposed NFA Hardware Burild Site (Nutts, and Bolts)
23 23 C Proposed NFA Consitniction Debris and Food Burial Site

24-A 24 Remadiated2 CWAM Bomb Casing Burial Site (29 Bomb Casings used to Transport Mustard Agent)
61 61 C Ss Bured DramnPipe
63 63 C Proposed NWA Amoveground Fluorspar Storage
64 64 C Proposed NFA Ab~ovegrond Bauxte Storage (19421to1972)
8e 86 C RI IFood Supplies

Stockpile Amea fd
24-B 24 Remadiaed2 cmU Ne Ilzation Pit for the Contents of the 29 Bomb Casing used to Transport Mustard Agent
62 62 C Ss Aoegon Bauxite Storage
63 63 C Proposed NrA Aogrud Fluorspar Storage
64 64 C 88Ssegon Bauxite Storage (1949 to 1972)

- ~~~64101 B - CC-2 trinpegnute Burial Site (86.10D Pounds in 1947)
_____________ 64101 B - Installation Assessment Site 31. Burnting and Disposal Site

'R.rae Iantarfr Oshe eons (O ~HU.tL 2002)~ cenrlowd! in .000 tlewt. th ELC era etnemo dun.a
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TABLE 5.3
Dispsal Site Compliance Samples
Rev. 1 Memphis Depot Dunn Field Final Remedial Design

Floor Total Sidewall NubroSape
Disposal Site coca Area (ft') Area (ft2) Floor Side Wall

3 (bottles and drums) 600 1,000 3 6

4.1 Copper, and lead 600 1,000 3 6

10 Copper and lead . 2,200 3,240 5 9

13 (bottles) 150 500 2 5

31 PAHs and copper 5,850 3,080 79

Total 9,40 8,800 20 3
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TABLE 5-5
Remedial Goal Summary
Rev. I Memphis Depot Dunn Field Final Remedial Design

Potential Chemicals In the Chemical Class Soil Remedlatlon Basis for Basis of
Disposal SItes' Goal (mglkg) Remedlartlon Goal" Risks

Acetone VOC 16 SSL gw

Aluminum Inorganic 100,000 GE max

Antimony Inorganic 7 BKND

Arsenic Inorganic 29 SSL gw

Barium Inorganic 1,600 SSL 9w

Benzene VOC 0.03 SSL 9w

Beryllium Inorganic 19,000 DE CB

Bis(2-etylhexyl)phthaiate (DEHP) SVOC 1,231 DE Ca

Bromomethane (Methyl bromide) VOC 0.2 SSL 9w

Butyl benzyl phthalate SVOC 100,000 GE max

Cadmium Inorganic 451 DE 9w

Carbazole SVOC 862 GE ca

Chlordane Pesticide 64.6 DE Ca

Chlorobenzene VOC 1 SSL 9w

Chioromnethane VOC 0.082 SSL* 9W

Chromium Inorganic 4,483 DE ca

Cobalt Inorganic 661 SSL* 9w

Capper Inorganic 669 SSLt 9w

GOD Pesticide 99.5 DE Ca

DDE Pesticide 70.2 GE Ca

DOT Pesticide 70.2 GE Ca

Dibutyl phthalate SVOC 61,561 DE nc

1,2-Dichlorobenzene VOC 17 SSL 9w

1,3-Dichlorotbenzene VOC 0.36 SSL* 9w

1,4-Dichlorobenzene VOC 2 SSL 9w

1,1-Dichloroethtane VOC 23 SSL 9W

2,4-Dichlorophenol SVOC 1 SSL 9w

Dieidrin Pesticide 1.08 DE Ca

Giethyl phttialate SVOC 1,285 SSLt 9w

Dimethyl phthalate SVOC 3.309 SSL* 9w
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Remedial Goal Summary
Rev. I Memphis Depot Dunn Fieid Final Remedial Design

Potential Chemicals In the Chemical Class Soil Remoedlatlon Baste for Basis of
Disposal Sites1 Goal (mglkg) Remnedlatlon Goal", Risk 3

di-rn-Octyl phthalate SVOC 24,624 DE no

Endosulfan Pesticide 3,694 DE no

Endrin Pesticide 185 DE nc

Ethylbenzene VOC 13 SSL gw

HCH (alpha) Pesticide 3.59 DE Ca

HCH (beta) Pesticide 12.6 DE ca

HCH (gamma) Undane Pesticide 17.4 DE Ca

Heptachilor Pesticide 3.83 DE Ca

Heptachlor epoxide Pesticide 8 DE ca

Hexachlorobenzene SVOClPesticide 10.7 DE ca

Lead 4Inorganic 1,536 DE no

Manganese Inorganic 1,540 BKND-

Mercury Inorganic 307 DE nc

Methoxychlor Pesticide 3,078 DE no

2-Methylaniline (o-toluidine) SVOC 0.04 SSL* 9w

Methyl Ethyl Ketone VOC 8.56 SSL* gw

Nickel Inorganic 20,439 DE no

Pentachlorophenal SVOCIPesticide 27' Site-specific' 9w

Phenol SVOC 100 SSL gw

Aroclor 1016 PCB 37,2 DE no

Arocdor 1221 PCB 7.44 DE ca

Aroclor 1242 POB 7.44 DE Ca

Aroclor 1242 PCB 7.44 DE Ca

Aroclor 12548 PCB 7.44 DE ca

Aroclor 1260 PCB 7.44 DE Ca

Aoenaphthene PAH 29,219 DE Ca

Anthracene PAN 100,000) DE max
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TABLE 5-5
Remedial Goal Summary
Rev I Memphis Depot Dunn Field Final Remedial Design

Potential Chemicals In the Chemical Class Soil Remedlatlon Basis for Basis of
Disposal Sktes1 Goal (mglkg) Remedlatlon GoaI', Risk'

Benz[a]anthracene PAH 21.1 DE Ca

Benzo[bjfiuoranthene PAH 21.1 DE ca

Benzo[k]fluoranvthene PAN 211 DE ca

Benzo~ajpyrene PAN 2.11 DE Ca

Chrysene PAN 2,110 DE ca

Dibeniziahjanlhracene PAN 2.11 DE ca

Fluoranthiene PAH 22,000 DE nc

Fluorene PAN 28,281 DE nc

Indeno[i,2,3-cdqpyrene PAN 21.1 DE ca

Naphthalene PAN 188 DE nc

Pyrene PAN 29,126 DE no

Selenium Inorganic 5 SSL 9W

Silver Inorganic 34 SSL 9W

Styrene VOC 4 SSL gw

2,3,4,6-Tetrachlorophienol SVOC 18,468 DE no

Thallium Inorganic 67.5 DE no

Toluene VOC 12 SSL 9W

Toxaphene Pesticideicide 15.7 DE Ca

Trilhloroacefic Acid' VOClPesticide 1.2 SSL gw

1, 1,1-Trichloroethane VOC 2 SSL gw

2,4,5-Trdchlorophenol SVOC 270 SSL gw

2,4,6-Tdhotlorophenol SVOC 0.2 SSL gw

1,2,3-Trimettybenzene5 VOC 0.3 SSL 9W

1,2,4-Trimettybenzene VOC 1.26 SSLI 9W

1 ,3,5-Trimethylbernzene VOC 1.24 SSLI 9W

Vanadium Inorganic 7,154 DE nc

Xylenes VWC 210 SSL 9w,

Zinc Inorganic 100,000 DE max

Notes:

1. See Table 2-21 B of the ROD for Site-Specific Cleanup Goals for specific VOCs in subsurface soil. The R~s in
Table 2-21 B are SSI-s to be protedtive of groundwater. These compounds will be addressed via SVE.
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TABLE M-
Remedial Goal Summary
Rev. I Memphis Depot Dunn Rieid Final Remedial Design

Potential Chemicals In the Chemical Class Soil Remnedlatlon Bashs for Basis of
Disposal Sites' Goal (mglkg) Romedlatlon GodIZ Risk3

Notes Icontinued):

2. Soil RGs were determined by screening potential chemicals through a decision tree process. This process ia
described in Figure 2-15 and Table 2-210 of the ROD. The basis for the RGs are listed as follows:
* BKND = Background Value in Soil as Uisted in Tables 3-8 and 3-9 of the OF RI, Rev. 2 (CH2M0 HILL, July

2002)
* DE = Industrial Soil Direct Contact Exposure Pathway PRG; assumes a risk of 1 x 1O0 and hazard index

(HI) of 1 (EPA RegionS9 PRGs Table, October 2002)
* SSL =Default Soil Screening Level for the Migration to Groundwater Pathway; assumes a default dilution

attenuation factor of 20 for source area up to 0.5 acre (EPA Regions9 PR~s Table, October 2002)
* SSLr = Soil Screening Level calculated using default values and Equation 10 of the Soil Screening

Guidance: User's Guide (EPA, July 1996). The chemical-specific target soril leachater concentration is
based on the Tap Water PRG (EPA Region S PRGs Table, October 2002) and a OAF of 20 for source area
up to 0.5 acre.

3. Basis of Risk References are as follows:
• ca =carcinogen (Target Cancer Risk ofl1xl10l)
* max =non-risk based ceiling limit concentratonof iO~mg/kg forinorganic or semivolatile chemicals
* nc = noncarcinogen (Target Hazard Index of 1)
* sat = soil saturation limit for volatiles

4. Established Dunn Field Industrial Cleanup Goal for Lead
5. No EPA Region 9 PRG Established. Remediation Cleanup Goal referenced per Chapter 62-777, State of

Florida Administrative Code
6. To be conservative, solubility values for inorganics assume that theyre in a soluble ionic form(e.g., Alfl.
7. Based on the January 2004 ACT meeting F&T modeling was performed to determine if potential PCP

contamination in disposal sites pose a threat to groundwater. The objectives for the F&T modeling were to
determine the PCP source concentration that would leach into the water table below the PCP MCL (1 pgIL).
Based on the MULTIMED model results, with limited biodegradation, PCP in soil leacthate should attenuate
below the MCL of 1 pLg/L before reaching the water table at source concentrations much greater than the
default SSL for PCP (0.03 mg/kg). Therefore, an alternative RG of 27 mg/kg is recommended for POP in
subsurface soil for disposal sites located at Dunn Field. The alternative RG will be protective of groundwater at
the disposal sites. The modeling results are based on a realistic maximumn exposure scenario with slow
biodegradation and conservative recharge. The alternativer RG is lower than the industrial direct contact risk
PRG for PCP of 90 mg/kg (excess lifetime cancer risk of lxi0f.
- Rden (I) RewleaS of Feab an Twnvpod WMai forPCP Confmibrtnte at Dumi Field Disposal Sfts (Cfl2MHIL, Feb 2004): (2)

RAszft ofe Sal WI linga lin at Mei FonPCP D@ Vet and Undetgrummd PCP Stompe Tenk 5Sb& Main lnsta Ration, Marmphis Dew*
(CH 2MHlLL, ian 2004)

OAF = dilution attenuation factor
F&T = fats and transport
mg/kg = milligrams per kilogram
PAH = polynuclear aromatlic hydrocarbons
PCB = polychlorinated biphenyls
PRG = preliminary remedial goal
VOC = volatile organic compound
SVOC = semi-volatile organic compound
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Attachment 3: Statement of Work

(inserted from Appendix D of the Rev. 1 Remedial Design Report, CH2M Hi1l, 2004a)
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Statement of Work

1.0 Introduction
This Statement of Work (SOW) describes the tasks necessary to excavate, characterize,
transport, and dispose contaminated soils from the disposal sites at Dunn Field, which is across
Dunn Avenue from the north-northwest portion of the Main Installation (MI) of the Memphis
Depot (the Depot) (formerly known as the Defense Distribution Depot Memphis, Tennessee).
The SOW has been prepared for the U.S. Army Corps of Engineers (USACE) - Huntsville
Center as part of Task Order 6 under contract number DACA87-02-D-0006.

1.1 Site Background
The Memphis Depot (Depot), which is located in southeastern Memphis, Tennessee, originated
as a military facility in the early 1940s. Its initial mission and function was to provide stock
control, materiel storage, and maintenance services for the U.S. Army (Memphis Depot
Caretaker, 1998). In 1995, the Depot was placed on the list of Department of Defense (DoD)
facilities to be closed under the Base Realignment and Closure (BRAC). Storage and distribution
of materiel for all U.S. military services and some civil agencies continued until the Depot
closed in September 1997.

The Depot is located approximately 5 miles east of the Mississippi River and just northeast of
Interstate 240). The property consists of approximately 642 acres and includes two components:
the MI, with includes open storage areas, warehouses, military family housing, and outdoor
recreational areas; and Dunn Field, which includes former mineral storage and waste disposal
areas.

Dunn Field, comprising approximately 64 acres of undeveloped land, is bounded by the Illinois
Central Gulf Railroad and Person Avenue to the north, Hays Road to the east, and
Dunn Avenue to the south. Dunn Field is partially bounded to the west by: (1) Kyle Street; (2) a
Memphis Light, Gas, and Water (MLGW) powerline corridor (which bisects Dunn Field); (3)
undeveloped property; and (4) a light industrial/warehouse facility (Figure 2-2). All of
DunnField (and the MI) is currently zoned as Light Industrial (I-L).

Approximately two-thirds of the area is grassed, and the remaining area is covered with
crushed rock and paved surfaces. Dunn Field was used for bulk mineral storage (bauxite and
fluorspar) and waste disposal.

2.0 Scope of Work
The scope of work for this project includes the following activities:

Submittal and review/acceptance of the following:
- Work Plan
- Site-Specific Health and Safety Plan (SSHASP)

DF SOWOOC
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- Waste Management Plan
- Sampling and Analysis Plan, including Quality Assurance/Quality Control (QA/QC)

Plan

*Mobilization of all personnel, equipment, and supplies

*Site preparation including installation of temporary erosion and sediment controls

*Excavation/ removal, transportation, and disposal of targeted materials at offsite hazardous
and/or non-hazardous landfills

*Backfilling, compaction, and grading

*Solid waste management, characterization and disposal

*Liquid waste management, characterization, and disposal

*Site restoration

*Final decontamination and demobilization

Soil and debris from Disposal Sites 3,4.1,10,13, and 31 will be excavated and transported for
offsite disposal. Remedial tasks for each site are summarized below.

Disposal SRte 3
• Excavation and disposal of 225 aY of soil and debris (glass bottles and crushed drums).

Excavation dimension: 30-foot by 20-foot by 10-foot deep.

* Characterization of excavated soils for offsite disposal.

* Backfill. of excavation and site restoration.

Disposal Site 4.1
* Excavation and disposal of 225 CY of copper- and lead-contaminated soil and debris.

Excavation dimension: 30-foot by 20-foot by 10-foot deep.

• Characterization of excavated soils for offsite disposal.

* Backfill of excavation and site restoration.

Disposal Site 10
• Excavation and disposal of 610 CY of copper- and lead-contaminated soil and debris. A 40-

foot by 55-foot excavation is divided into three sections:

- Excavation 1 dimension. 20-foot by 55-foot by 6-foot deep (copper).
- Excavation 2 dimension. 10-foot by 55-foot by 8-foot deep (lead).
- Excavation 3 dimension. 10-foot by 55-foot by 10-foot deep (lead).

* Characterization of excavated soils for offsite disposal. Lead-contaminated is anticipated to
be hazardous.

* Backffil of excavation and site restoration.

DF SOW.DOC 2
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Disposal Site 13
*Excavation and disposal of 55 of soil and debris (glass bottles). Approximate excavation

dimensionr. 15-foot by 10-foot by 10-foot deep.

*Characterization of excavated soils for offsite disposal.

*Backfill of excavation and site restoration.

Disposal Site 31
• Excavation and disposal of 1,175 CY of polynudlear aromatic hydrocarbon (PAH-)- and

copper-contaminated soil and debris.

- Excavation 1 dimension: 90-foot by 451-foot from 4 feet to 10 feet below ground surface
(bgs) (PAll)

- Excavation 2 dimension: 60-foot by 30-foot by 8-foot deep (PAHl and copper).

* Characterization of excavated soils for offsite disposal.

* Backfill of excavation and site restoration.

3.0 Project Schedule
Subcontractor shall provide whatever resources necessary to complete the SOW within the
timeframe presented in the final project schedule. The proposed site operations are 7:00 AM to
5:00 PM Monday through Saturday.

It is anticipated that mobilization to the site will begin within 10 days from notice to proceed.
This information shall be provided in the form of a project schedule using critical path method
(CPM) logic.

Depending on the magnitude of adverse weather and its potential impact to the project
schedule, time lost during the scheduled workweek may be made up on an accelerated
schedule at the discretion of the Project Manager.

4.0 Technical Specifications
4.1 Safety
Subcontractor's personnel shall abide by the applicable OSHA guidelines 29 CFR 1910 for
general personal safety around operating heavy equipment Required safety equipment shall be
used at all times during work onsite. Subcontractor shall provide all required personal safety
equipment for Subcontractors employees including, but not limidted to, gloves, hearing
protection, safety glasses, hard hats, steel-toed boots, and air-supplied respirators (if required)
and appropriate hazardous waste level protection.

4.2 Mobilization
Subcontractor shall mobilize all resources necessary to efficiently and completely perform the
scope of work. The resources include, but are not limited to, personnel, equipment, materials,
supplies, lower-tier subcontractors, and support facilities (e.g., project support trailer,

OF SOW.DOC S
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decontamination facilities, waste containment facilities, material and equipment storage,
cellular phones, water, portable sanitary facilities, etc.) to support the work activities at the site.
An onsite staging/lay down area will be designated by MACFEC Engineering and Consulting,
Inc. (MAC-MC).

4.3 Site Preparation
Site preparation activities shall include installation of warning signs, removal of surficial debris,
and preparation for the SOW to be performed.

4.3.1 Erosion and Storm Water Control and Maintenance
Erosion control measures shall be implemented for excavation and stockpile areas. Silt fence,
hay bales, site modification for ditches, and/or other devices shall be used to control storm
water and erosion as detailed in the project specifications and drawings. As needed, water
spray on haul roads shall be used to prevent dust clouds from hampering and hindering site
traffic.

4.3.2 Utility Survey
A utility survey of the area shall be completed by the Subcontractor 1 week prior to the
beginning of work. Documentation of the survey (including water, electricity, natural gas,
telephone, or other utility lines) and its results shall be provided to MACfEC, authorizing work
to proceed at the site. Any utilities identified adjacent to the work area shall be dlearly marked
and identified. Once work begins, the progress of excavation conducted with heavy equipment
shall be continuously monitored for evidence of subsurface obstructions.

4.4 Contaminated Material Excavation
Each of the contaminated soil or buried material locations shall be marked in the field from the
coordinates shown on the construction drawings and then excavated. The need for additional
excavation will be evaluated based on confirmatory sampling results.

A tracked excavator will be used to remove the contaminated soil, which shall be managed as
follows:

• Soil with hazardous characteristics (i.e., potential D00S waste from Disposal Site 10; see
Construction Drawing Sheet 2) shall be directly loaded into roil-off containers (suitable for
hazardous waste) before final characterization and ultimate disposal at a Subtitle C landfill.

* Soil (and debti) that is currently characterized as non-hazardous based on the results of the
pre-design investigation shall be stockpiled on 20-mil polyvinyl chloride (PVC) liners
surrounded by a clean soil berm and covered with another 10-mil liner. The stockpiled soil
shall be loaded onto trucks and transported to an appropriate disposal facility when it has
been characterizied and manifested.

The excavations are expected to be approximately 5 to 10 feet deep, and will remain open until
confirmation sampling is performed. Side-wall shoring or sloping (via step-downs) may be
required to stabilize the open excavations, which shall be encircled with protective fence and
flagging to prevent unauthorized personnel from inadvertently entering the excavations.
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Once the proposed limit of excavation is reached, confirmation sail samples shall be collected
from the sides and floors by MACTEC to determine if additional excavation will be required.
Samples shall be analyzed on rush basis to rnininmize open excavation time.

Soil Stockpiles
Soil anticipated to be non-hazardous shall be excavated from each Disposal Site and stockpiled
nearby. A section of 20-nil PVC liner shall be placed adjacent to the excavation in an area that
has been cleared of material that might puncture the liner. Depending on the site configuration
and size, the excavator shall place the targeted soil directly onto the liner or onto a truck that
transports the sail to the nearby stockpile area. A 10-mil cover shall be placed atop the stockpile
when all of the targeted soil has been excavated or at the end of a work day. Equipment shall be
used to form a dean soil berm around the stockpile to hep secure the top liner and to divert
storm water runoff .

Hazardous materials shall be stored in water-tight roll-off containers. An impermeable cover
shall be placed over the units to prevent precipitation from contacting the stored material. The
units shall be located on the project site at locations approved by MACrEC.

Dewatering
The Subcontractor shall maintain appropriate means to collect and remove standing water in
the excavations and stockpiles during excavation, sampling, and backfill operations. Standing
water may be allowed to remain in the excavations between period of excavation and backfill of
approved by MACTEC. All water from active excavations shall be collected and disposed of in
accordance with Section 4.6.

4.5 Waste Chamactorization Sampling

4.5.1 Soil
Representative sample(s) from the stockpiled excavated soil shall be obtained by the
Subcontractor to characterize the soil for offsite transport and disposal. The samples shall be
analyzed using EPA SW-846 procedures and Level III QA/QC protocols by a Navy-, Air Force
Center for Environmental Excellence (AFCEB)-, or U.S. Army Corps of Engineers - Missouri
River District (USACE-MRD) -approved laboratory (on a rush turnaround time) for the
following analytical methods:

Parameter IMetod (SW-846)
TCLP Volatiles 1311/8260B
TCLP Semrivolatiles 1311I8270C
TCLP Pesticides 131118081A
TCLP Herbicides 131118151
TCLP Pesticides 131118082
TCLP Metals 131116010817471
Reactivity, corrasivty, ignitability (RCI) 1 01 0 or 1020A, 90408, ch~apter 7.3
TCLP = toxicity characterietlo leachate procedure

Additional analytical parameters may be required by the disposal facility for characterization
purposes and shall be included in Subcontractor's bid.
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4.5.2 Liquid Waste Characterization
The Subcontractor shall collect representative samples for waste characterization by collecting
equal amounts of waste from no more than ten containers (drums or bottles) of similar material
using a COLIWASA, or other appropriate sampling apparatus (see Attachment A). An equal
amount of liquid waste shall be taiken from each container and deposited in a non-reactive
container (e.g. Pyrex). The sample shall be thoroughly mixed in the container and divided into
the sampling containers. Decontaminated sampling equipment shall be used for each,
composite sample.

Sample(s) shall be analyzed at a Navy, AFCEE, or USACE-MRD -approved laboratory for thie
following parameters using EPA SW-846 procedures and Level mI QA/QC protocols (7 day
TAT):

Parameter Method (SW.846)
Volatiles 8260B
Semivolatiles 8270C
Pesticides 8081A
Herbicides 8151
Pesticides 8082
Metals 6010OB17471
Reactivity, corrosivity, ignitability (RCI) 1010 or 1020A, 90406, chapter 7.3

Additional analytical parameters may be required by the disposal facility for characterization
purposes and shall be included in Subcontractor's bid.

4.5.3 Water
The Subcontractor shall sample containerized liquids (i.e., any contact water from the
excavations, decontamination fluids, etc.) for waste characterization. One representative sample
from each container shall be collected and analyzed at a Navy, AFCEE, or USACE-MRD-
approved laboratory for the following parameters using EPA SW-846 procedures and Level III
QA/QC protocols:

Parameter Method (SW-846)
TCL Volaliles 82606
TOL Semivolatiles 8270C
TOL Pesticides 8081A
Herbicides 8151A
TCL Pesticides 8082
TAL Metals 60108/7470A
TCUiTAL = target compound list/tamget analyte list

Additional analytical parameters may be required by the disposal facility for characterization
purposes and shall be included in Subcontractor's bid.

DF SOW.DOC 6
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4.6 Contaminated Material Transportation and OffsIte Disposal
Prior to offsite disposal of any waste, the Subcontractor shall generate a waste approval package
for each waste stream including the following to be provided to the generator for signature:

* Waste profile identifying the Defense Distribution Center as the generator of the waste

* Analytical summary table(s) applicable to the waste (based on pre-design investigation data
and further onsite characterization)

*Letter of approval from the proposed waste disposal facility to accept the waste

*Land Disposal Restriction (LDR) notifications/certifications (for hazardous wastes only)

*A completed sample manifest

Upon receipt of notice to proceed, the Subcontractor shall load and transport all waste and/or
contaminated materials to a permitted disposal facility in compliance with applicable state solid
waste or hazardous waste disposal requirements and in good standing with Federal, State and
Local regulatory agencies. Certificates of destruction/disposal and weigh tickets from State-
certified scales shall be provided for this activity. Copies of facility signed manifests shall also
be provided to document soil disposal.

4.7 Backfill and Compaction
Borrow material used onsite will come from a clean site identified by the Subcontractor. The
locations(s) of the off-site backfill source(s) shall be the responsibility of the Subcontractor. The
Subcontractor shall provide the name, address, contact individual, and telephone and facsimile
numbers of the source(s). A certificate of dlean soil shall be submitted prior to bringing the soil
into the site.

The excavations shall be backfilled with the borrow material in horizontal lifts of uniform
thickness, in a manner that avoids segregation; each lift shall be machine compacted to an
unyielding surface prior to placing succeeding lifts. The compacted fill shall be capable of
supporting loaded dump trucks without formation of ruts or depressions. The backfilled sites
shall be graded and shaped to establish approximate original grades and positive surface
drainage.

4.8 Site Restoration
Disturbed areas will be seeded, fertilized, and mulched to minimize erosion. The areas will be
graded smooth and uniform with the surrounding areas. Large stone, debris, and materials will
be removed and if necessary disposed offsite. The grass mix will be installed per the
specifications through the course of the project, since the sites are widespread and will be
completed at various times.

4.9 FInal Decontamination and Demobilization
The Subcontractor shall perform a final cleanup of all areas impacted by its activities to the
satisfaction of MACrEC. Personnel and equipment shall be decontaminated prior to leaving the
area to avoid the possibility of inadvertently spreading contamination. Equipment shall be
properly decontaminated to remove all contamination that may be adhering to the equipment

DF SONI)X 7
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components as a result of the interim remedial action. The Subcontractor, solely at the
Subcontractor's expense, will restore any cross-contamination of Dunn Field property or public
thoroughfare. All debris and rinsate generated by the treatment activities shall be properly
containerized, sampled, analyzed, and disposed offsite as specified in this SOW.
Decontamination of personnel and equipment shall be performed in accordance with the Site
Health and Safety Plan and the applicable provisions of 29 CFR 1910.120.

Following approval from MACFEC, all personnel, equipment, temporary facilities and utilities
shall be demobilized from the site. In addition, any remaining debris or other wastes generated
during the work shall be removed and properly disposed.

4.10 Project Submittals
MACFEC's Site Supervisor will be responsible for preparing a field activity summary, which
describes the work performed, and estimated quantities of contaminated materials removed
each day. The Subcontractor shall cooperate with and provide information as necessary in
support of preparing this report To this end, the Subcontractor shall complete the applicable
portions of MACFEC Quality Control Report and MACFEC Production Report These reports
shall be submitted to MAC-EC by 9:00 AM Central time the following business day. In
addition, the subcontractor will be required to submit copies of all analytical results and chain
of custody forms to MACTEC. Copies of shipping manifests and profile forms for waste
disposal will also be submitted to MACFEC. Additional submittals during the work have been
previously identified in this SOW.

The Subcontractor is required to submit a schedule of values as outlined the Subcontract
Agreement.

MAC-EC payment to the Subcontractor will be dependent upon weekly submidssion and,
MACFEC acceptance, of certified payroll reports.

Within 15 calendar days following Subcontractor's demobilization, the Subcontractor shall
submit to MACTEC a Final Report, which shall indlude the following, as a minimum:

*Field notes
*Daily logs
*Photographs (minimum of twenty 4"x 5", including description)
*Site map
*A chronology of significant events that occurred during the project
*Analytical results
*Documentation of proper transport and disposal of all materials
*Problems encountered
*Sample Log
*Transportation and Disposal Log

* Recommendations arnd Condlusions

This Final Report shall be submitted for MACTECs review.

OF SOWDOC 8
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MICHIGAN DEPARTMENT OF NATURAL RESOURCES

GUIDANCE DOCUMIENT FOR VERIFICATION OF SOIL REMEDIATION

EXECUTIVE SUMMARY

The document provides guidance for sampling soils to verify that soil contamination has been remediated
to Type A or Type B criteria in accordance with Act 307 PA. 1982, as amended. This document is not
designed to either guide investigations to determine whether a release has occurred or the nature and extent
of an identified release, nor to guide due diligence by a potential property owner. Issuance of this guidance
document does not invalidate remedial action plans (RAPS) or clean-ups previously conducted and
approved by the DNRL

Soil sampling and analyses to verify that site remediation is complete can result in two basic errors.

* Declaring a site clean when it is contamninated

* Declaring a site contaminated when it is clean

A soil sampling plan submitted to the DNR must minimize these errors. The guidance document presents
acceptable methods for verifying soil remediation. It contains guidance on soil sampling protocols and
documentation necessary to characterize and verify cleanup of contaminated soils. The document provides
recommended procedures for establishing soil background concentrations, sampling grids, chemical
constituent evaluations, statistical comparisons, verifying excavation and in-situ and ex-situ remedies,
evaluating treated soils, and soil characterization. The recommended procedures are not absolutes. Other
methods are available to verify soil renmediation. The Department of Natural Resources will evaluate other
sampling and statistical strategies on a case-by-case basis.

The guidance document is divided into two parts:

Part I contains guidance for small site cleanup verification (less than 10,890 square feet--<.25 acre).
It is a "biased" sampling strategy recommending soil sampling from areas most likely to contain
contamination.

Part 2 contains guidance fbr soil characterization and cleanup verification of medium and large sites
(greater than 10,890 square feet->.25 acre). It is a statistical random sampling strategy that minimizes
biases in sampling.

Bloth sampling strategies require discrete soil samples. Compositing samples for cleanup verification is not
accepted without prior DNR approval.

The guidance document contains verification checklists and reporting sections. The reporting sections
should be carefully followed in reporting sampling rationale.

Reader's Note: Questions regarding this guidance document should be directed
to Department staff you are currently working with for your project or site.

APRIL 94, Revision I
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DNR-GIJIDANCE DOCUMENT, PART 1

SMALL SITE SOIL CLEANUP VERIFCATION (LESS TEL4AR4 10,890 SQUARE FEET)

Part I of this document is a guide for a biased sampling strategy to verify that soil contamination has been
remediated at sites no greater than 0.25 acres (small sites). Soil sampling and analyses to verif that a site
remediation is complete can result in two basic errors.

* Declaring a site clean when it is contaminated

* Declaring a site contaminated when it is clean

A soil sampling plan submitted to the DNR must minimize these eroms. Part I presents a biased sampling
method of verifying soil remediation at small sites. The biased sampling approach specified in this
guidance recommends soil sampling from areas most likely to still exceed cleanup criteria. The location of
the soil sample points relies on a site specific analysis of the released or contaminant distribution and the
soil types encountered. The remnediation is verified using a point by point comparison of sample values with
the appropriate cleanup criteria. If the cleanup criteria are exceeded at any sampled point, the biased
sampling methodology may require additional remediation at that point until the criteria are met.
Verification of cleanup utilizing the biased approach should generally require fewer samples to demonstrate
attainment than by using the unbiased approach. DNR will evaluate other sampling and statistical strategies
on a case-by-case basis.

Any biased sampling plan, whether presented in the guidance document or some other geostatistical
approach, requires professional judgment. Therefore, documentation and the rationale used to select sample
locations are extremely important. The report section (page 9) of this guidance document should be
carefully followed.

Comnpositing samples for veritring soil remediation is not acceptable without prior DNR approval. When
verifying a soil remediation is complete, contamninant concentrations will be low. Compositing may result
in the contaminant concentrations not being representative of what remains in the soil. If concentrations are
low, compositing may dilute the concentrations of a contaminant to below its threshold detection limit
Additionally, if contamination is indicated in a composited sample, the location of the contamination
remains unknown.

Part I is divided into five main sections: Verifying Excavation Remedies, Verifying In-Situ and Ex-Situ
Soil Remedies, Sample Analysis, Background Soil Samples, and Reports. The excavation and in-situ
remediations require different strategies for verification. Guidance is presented for statistically determining
background concentrations of compounds/contaminants. Guidance for reporting all appropriate information
is presenited to fhcilitate remediation approval.
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VERIFYING EXCAVATION REMEDIES

Verifying that contaminated soil is remnediated by means of excavation requires samples from the
excavation bottom and sidewalls. Tables and formulas presented provide the minimum number of samples
necessary to verify cleanup for various size excavations. The biased approach specified in this guidance
recommends soil sampling from areas most likely to still exceed cleanup criteria. The location of the
sample collection points relies on site specific analysis of the release or contaminant distribution and the
soil types encountered in the excavation. The minimum number of excavation floor and sidewall samples
required to demonstrate verification using a point by point comparison with the cleanup criteria are
specified. If the cleanup criteria are exceeded at any point, this verification methodology may require
additional excavation at that point until the criteria are attained.

Sampling and analyzing the locations most likely to have contaminants can minimize the number of
samples needed to verify remediation is complete. Since professional judgment and site specific knowledge
are required for selecting sampling locations, the rationale used to select these locations must be
documented in the verification report.

SAMPLE LOCATIONS

Using a biased samnpling approach, samples must be collected where they will most likely encounter
contamination which could exceed the cleanup criteria. This will minimize the number of samples needed
to verify a site is remnediated. A sampling strategy that uses bias to choose sample locations is
recommended. While it is inappropriate, for this guidance document to dictate exact locations for sample
collection in this strategy, site specific information (e.g., the location of leaks in an underground storage
tank or its piping) from the remedial investigation concerning the release and soil conditions should be used
along with professional judgment and the general guidance provided here to select appropriate soil
sampling locations.

EXAMPLE: It would be incorrect to sample the north side of an excavation pit as extensively as the south
side when the leak was confirmed on the south side of the tank.

Because a site must be remediated to a certain degree before approval can be considered, an analysis of
data generated by a prior investigation should yield information for the verification analysis. The field
personnel present during remediation should be sufficiently familiar with the conditions on-site to
implement an appropriate verification strategy. A soil verification strategy should incorporate all pertinent
biases of a site which may include, but are not limited to, those listed below.

* preferential pathways of contaminant migration
* source area
* stained soils
* other site specific "clues" (e.g., fractures in clays)
* changes in soil characteristics (e.g., sand/clay interfaces)
* soil types and characteristics

-2-
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NUMBER OF SAMPLES

The following tables are used to determine the minimum number of samples necessary from the floor and
sidewalls of an excavation no greater than 0.25 acres using a biased sampling approach. If the area of the
excavation floor exceeds 10,890 square feet, use Part 2 of this guidance document. A site may have an
appropriate number of samples collected for verification, but, if the samples are not collected from the
appropriate locations (discussed previously) and adequately reported, remediation may not be considered
adequate. All samnple locations must be accurately located, described, and reported. It should be noted that
"excavation" as used here refers only to that area excavated for remnediation purposes and being verified to
meet Type A/Type B cleanup criteria.

Number of Excavadion Floor Samples

Deternine the minimum number of excavation floor samples from the table below.

TABLE I
EXCAVATION FLOOR SAMPLES

Area of Floor (sq fi) Number of Samples

< 500 2

500 <1,000 3

1,000 <1,500 4

1,500 < 2,500 5

2,500 < 4,000 6

4,000 < 6,000 7

6,000 < 8,500 8

1 ~~~8,500 <10,890 9

Number of Excavation Sidewall Samples

Sidewall samples are required to verify that the horizontal extent of contamination has been
remediated. Use Table 2 to determine the minimum number of required sidewall samples. In no
case is less than one sample on each sidewall (i.e., four) acceptable. In the case of irregularly
shaped excavations, where four walls are not readily discernible, divide the total wall area into
four segments of approximately equal size. Sidewall samples should be located in accordance
with "biases" outlined earlier in Part 1.

-3-
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TABLE 2

EXCAVATION SIDEWALL SAMPLES

Total Area of Sidewalls (sq f)Number of Samples

< 500 4

500 <1,000 5

1,000 < 1,500 6

1,500 < 2,000 7

2,000 < 3,000 8

3,000 < 4,000 9

> 4,000 I sample per 45 lineal feet of sidewall

VERIFYING IN-SITU AND EX-SITU SOIL REMEDIES

The effectiveness of in-situ soil remedies must be verified by three-dimensional random soil sampling.
Refer to Attachment 2 for approved statistical sampling strategies. Certain ex-situ remedies, such as bio-
piles or above-ground vapor extinction, may be amenable to statistical sampling strategies or batch
sampling. Any proposed sampling strategy for in-situ or ex-situ remedies should be pre-approved by the
DNIL

SAMPLE ANALYSIS

All test methods and associated target detection levels for cleanup verification must be consistent with
those specified in MERA Operational Memorandum #6. Also, MERA Operational Memorandum # 13 may
be reviewed to evaluate appropriate QA/QC procedures. Generally, constituents in soil will be measured on
a total, dry weight basis.

-4-
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BACKGROUND SOIL SAMPLES

ESTABLISHING SOIL BACKGROUND

Establishing soil background, as required by Act 307 PA 1982. as amended, Michigan Environmental
Response Act (MERA). can be accomplished by utilizing Operational Memorandum #15 or using the
following guidance.

Background should be established as appropriate for site specific waste constituents, specific chemicals
used in various processes, facility operations, or remedial investigation results. Sample analyses may
include metals, organic constituents, or other site specific waste constituents. Analyses should be in
accordance with MERA Operational Memorandum #6

Many factors can play a part in the background concentrations of a ch~emical in soil.

EXAMPLE: The geologic origin (e.g., the parent rock) of glacial drift may have been high in copper, lead,
or other metals that may be potential contaminants. Additionally, the hydrogeologic situation can alter the
quantity of these elements. Groundwater recharge areas (e.g., highlands) are frequently leached of metals
while groundwater discharge areas (e~g., swamps, floodplain) are the recipients of leached metals. Thus,
sites in low areas will usually have higher background concentrations than upland areas. Other conditions,
such as precipitation and atmospheric fallout from widely dispersed human and natural activities, also
affect soil concentrations.

A minimum of four samples must be used to establish "background" in soils. This will help account for
natural constituent occurrences and inherent variability within each distinctive soil horizon. Background
samples must be collected in an area which has not been impacted by environmental contamination from
the site and representative of natural background conditions. Based on waste type, contaminant mobility,
operation practices, and soil type (sand, silty sand, clay). an estimate of contamination depth should be
made and background samples taken at comparable depths for the particular soil type. Multiple soil
horizons should have 'background' established separately (e.g., minimum of four samples per each soil
unit).

EXAMPLE:

Ground Surface

Brown medium-coarse SAND Qai66I 4 samples

Lt. brown silty fine SAND [jjjjjj4 samples

Gray silty CLAY w/trace of fine- F 14 samples
med sand
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STATISTICAL ANALYSIS FOR ESTABLISHING
BACKGROUND CONCENTRATIONS

The recommended statistical method for establishing background concentrations at small sites is (1)
establishing the upper limit of background concentration of a constituent at the mean plus 3 standard
deviations or (2) other statistical methods submitted to DNR for approval.

1. Mean Plus 3 Standard Deviation Approach

Calculate the "upper limit" of background concentration by using the following 5 step process.

A. Calculate the background mean (7-) by dividing the sum of the total background readings by

the total number of background readings:

Xi x+ x+ -.Jc
n

B. Calculate the background variance (S2) by taking the sum of the squares of each reading minus

the mean and dividing by the degrees of freedom (the total number of background samples
minus one):

n-l

NOTE: Any sample populations less than (n<30 samples)
must use n - I for degrees of fireedom

C. Calculate the background standard deviation (Sb) by taking the square root of the variance:

Sb = F,

-6-
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D. The Coefficient of Variation Test (CV) where

CV = Sb

is used to evaluate data distribution. The background data should generally have a CV of less than 0.5 for
granular soils, less than 0.75 for cohesive soils, or an explanation accounting for higher CV values. The
maximum recommended CV is 1. If the data distribution exceeds a CV of 1.0, then a thorough evaluation
will need to be made to account for this variability (e.g., lab QA/QC, typgraphical errors, soil
classification, sample location, data not normally distributed, etc.). If the CV exceeds 1.0 and there is
sufficient evidence to suggest a data point does not accurately represent background conditions or if
QAIQC problems exist which invalidate that data point, the outlier data may be dropped or additional
samples collected and analyzed to ensure a sufficient representative data population (n) is achieved. A high
concentration in and of itself is not sufficient justification to exclude the data point.

E. Use the j.+ 3*Sb of "background" data as the maximum allowable limit or upper limit.
Where 3*Sb equals three times the standard deviation and T, equals the background mean
(this statistical method only requires one sample per station). Compare each sample point to
the calculated maximum allowable limit or upper limit analyzed from background data.

EXAMPLE: Four sand samples from a site were analyzed for background concentrations for lead.
Concentrations of lead from the sample analyses returned from the lab were 56, 25, 18, and 35 ppb.
Now, the investigator wants to examine the data set to discover whether the 56 ppb sample is an
outlier.

lb mean 56 + 25 + 18 + 35 3.
4

-, [56 -33.5f + [25 -33.5y + [Il8-33.5f + [35s-33.5f -273.67

Sh= (standard deviation) = J~Y = 16.5

16.5
CV= -=0.49

33.5

Because 0.49 is less than 0.5, no further evaluation of the background data set is necessary.

Therefore, the background upper limit value for this site is:

background upper limit = X,, + (3*Sk) = 33.5 + (3 * 16.5) = 83.0 ppb

If a value is found to be an outlier which is not representative of background conditions, it may be
replaced by another sample that is not an outlier to maintain at least four samples for background
determination.

-7-
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2. Other statistical procedures for establishing background. Refer to astatistical reference book or US
EPA's Interim Final Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities (April
1989) and Addendum (July 1992).

PROCEDURES FOR NON-DEThECT VALUES

The following provides some guidelines in incorporating non-detectable sample results into the procedure
to calculate background concentrations.

1. If less than 50%1 of the background data is below the detection limit (DL). use Y/2 of the detection
limit as the value.

2. If more than 50% of the background data is below the detection limit, use one of the following
procedures.

*Alternate "0" and the detection limit (D)L) resulting in a net value of of the detection limit
with a variance.

EXAMPLE: Actual Value Substitute Value
<DL DL
<DL 0
<DL DI,
<1DL 0

* The Continuity Correction procedure with the t-test, Cohens method, or other approved
methods.
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REPORT FOR SMALL SIT VERIFCATION

Soil cleanup verification reports for small sites must identify the number and location of samples and
justify the sample location selected (why and how). The verification report must include the following.

I MAP(s) and CROSS SECTIONS

Provide a scaled map of the floor and walls of an excavation (the vertical and horizontal area
treated for in-situ remediations) with sample locations identified. The cross section should depict
the stratigraphy, firactures, soil types, discolorations, unusual characteristics, odor, etc.

2. SAMPLE LOCATION RATIONALE

A. Background sample locations
B. Verification sample locations
C. Sample depths
D. Sample collection procedures
E. Describe biases and rationale used for collecting each sample (e.g., clay firactures discolored

soil, location of leak in tank)

3. DATA ANALYSES

A. Analytical parameters
B. Analytical methods used
C. Method detection limits
D. Laboratory Quality Assurance/Quality Control

4. STATISTICAL ANALYSES

A. Calculation of background concentrations
B. Coefficient of variance calculations
C. Lab results
D. Narnative explanation of background concentrations

-9-
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DNR-GUIDANCE DOCUMENT, PART 2

MEDIUM AND LARGE SITE SOIL CLEANUP VERIFICATION
(GREATER THAN 10,890 SQUARE FEET)

Part 2 describes statistical random sampling strategies to verify the rernediation of medium and large sites
greater than 0.25 acres in size. The strategies employ the use of gridding to facilitate the unbiased selection
of sampling points and accepted statistical tools for evaluating the resultant data. The strategies provide a
95% confidence level of determining any hot spot concentrations on a site. It contains guidance on
sampling protocol and necessary documentation far clean closures. Part 2 also discusses how to establish
grid intervals, set grids, sample grids, statistically evaluate the data, use grids to guide additional remedial
activities, disposal options, reporting, and a certification checklist. It also provides guidance on the
sampling of ex-situ remedial processes (e.g., thermiall desorption).

The term 'clean closure' means that the site has been restored to either Type A or Type B levels. Type A is
defined in Act 307 P.A. 1982, as amended, which references nondetect or background levels. Type B is
defined in Act 307 P.A. 1982, as amended, which references riskbased or background levels. Waste, soil,
other environmental media, and/or debris removed should be classified as hazardous or non-hazardous to
determine disposal options and handling requirements (i.e., solid waste wider Act 641 P.A. 1978, as
amended; hazardous waste wider Acts6 P.A. 1979, as amended; land ban restrictions under 40 CFR Part
268).

All cleanup verification evaluations must consider the spatial arrangements of sample values (patterned vs
totally random) and the impacts on the present and fuxture uses of the site. Because Type B cleanups are
based on residual risk, the distribution of that risk, now and in the fiutur, must be determined. These
procedures are not absolutes. Other sampling approaches may be developed and submitted for DNR
approval.

Three of the statistical sampling strategies most commonly used for evaluating remedial sites and wastes
are described in Attachment 2. For further discussion on sampling strategies and sample collection
methods, see "Test Methods for Evaluating Solid Waste," SW-846 Volume II: Field Methods, November
1986, Third Edition, US EPA.

Compositing samples for verifying soil remediation is not acceptable without prior DNR approval. When
verifying a soil remecdiation is complete, contaminant concentrations will be low. Compositing may result
in the contaminant concentrations not being representative of what remains in the soil. If concentrations are
low, compositing may dilute the concentrations of a contaminant to below its threshold detection limit.
Additionally, if contamination is indicated in a composited sample, the location of the contamination
remains unknown.

-10-
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ESTABLISHING GRIlD INTERVALS

When obtaining samples to verify~ that soil or wastes have been adequately remediated, it is important to
insure that the analytical results obtained will provide an accurate representation of the entire area or
volume under consideration. The location and number of samples to be taken at a particular remediation
site depends on many factors: the level of confidence desired, the spatial and temporal variability of the
media to be sampled, and the costs involved. An important objective in any sampling program is to obtain
the most accurate data possible while minimizing the associated costs. One method to accomplish this goal
is to use statistically valid sampling strategies. The appropriate sample number can be estimated and the
sampling locations can be chosen without bias.

Such strategies employ the use of gridding to facilitate the unbiased selection of sampling points and
accepted statistical tools for evaluating the resultant data. Statistical theory allows for the sampling of a
subset of the grid points to achieve a reliable characterization of the entire remedial area or waste.
Subsections describe ways to use sampling grids and statistical tools to evaluate areas of remediation.

The following equations and tables provide a simple basis to establish a grid system to facilitate unbiased
selection of sampling points and sample coverage proportional to the area being verified.

1. Basic Strategies. A grid system should be established over the area being reinediated. Grid point
representation should be proportional to the size of the area. For excavation, both the sidewalls and
bottom areas would be included in the determination of the area size. It is recommended that one of
the following equations be used to determine grid intervals for stationing:

small site: see Part I

medium site: v______ = 01
4

lairge site: Ax = 01
SFIF

WHERE: A = area to be grid (square feet)
GI = grid interval
SF = Site Factor, length of area to be grid (unitless)
if = 3.14159
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It appears that there are logical size ranges of sites to which the grid equations apply:

A) small: up to 0.25 acre

B) medium: 0.25 3.0 acres

C) large: 3.0 acres and greater

To simplify this application, use the following chart based on an average size range of sites
(1 acre = 43,560 square feet). The approximate grid ranges are provided as a quick check on
numbers generated for specific sites using the above formulas.

Site Acreage * Square Feet* -Grid InferWi Ranges

up to 0.25 (small) up to 10,890 See Part I

0.25-3.00 (medium) 10.890-130,680 15-50 feet

3.0 and over (large) 130,680 + 30 feet plus

* Site acreage, square footage, is total are of sidewalls and base of excavation.

2. Setting the Grid After the grid interval is calculated, it is recommended that a scaled grid overlay be
made to superimpose on a map of the remediated area (this area includes both sidewalls and base).
Some specified point (usually the southwest corner) should be designated as the 0,0 coordinate. The
grid can then be adjusted to maximize sampling coverage. Some grid adjustment may be necessary for
unusually shaped areas. Grid adjustment may also be needed to accommodate a minimum of at least
one sample from each sidewall. Proposals for different grid strategies may be submitted for DNR
review and approval on a case-by-case basis.

-12-



80 9 9 1

A. .naa wAkSi

A d ubtrddng Ow myl) ~ nu~ ,.p gi~w ~rnhtka~wh~& e'~

EXAMPIe,csottarprtot nslntrb cedF rcns ad sww.ikIa

"I", Prot I 80 200, GI20

a ~~~izost of I solol* Stcl 0OQ 30' 1 5 GI 10'

B. FTI' F rsdv mao Sair, bat miy have a pasirrul d Rmsxbli ti saf, ~W tuatnewt"ntio
duc II time schemes~ ad flheing pniJeducwu ~lseqeceswci. bpytsicnal abcatn (ic. wrvo.~4
sea, remainr a Sdwtoer nonization ofranipgn In New, cec IN,sh ffiridn VII l sanwting
mennt maey as swiciwsl ifleaned t grad rw't inios t a ctl ase varmeda must IN,
dry$&iId hik nine equad N,%Nd N~sbcctl,~scruct, rnn nanc, am lis w usel an saetn in ehbich
oftfh, Wd"~i fIN menpi Nei IS me law,. lrthemno Itn" lame C se mi fin Mo sekct 'vNew

*;XAMIVLY;

Aron 120'21I0O 20

In ho nompe enance, "wa mst~gi mal -i bcs Nt VWith land mciss ~anflon 20 Thcei apnal rNam *
ap~worizc knwu. less ~efac wbid6 wve, been, whdueld at ruan&. thins be, dIIde Wno time

,uch~ akStce, *3 1 n4se cowen nruoslary in catMIe mallid Nuklacl C2 in he ladwe cell. T16E
MX socumdnud Thew 1 nfl oal *1s "IvcreJ at rnok,,trap'i Sasplow Nfl aitlokne in each

ransurdy cbcs,, ubel



80 9 9 5

C. Thiree dimensional gridding: hin-Situ and Ex-Situ Remediations.

In-situ and ex-situ remediations involving soils and/or wastes with a significant vertical component
should be evaluated in three dimensions (volume evaluation). Examples of such remediations would
be in-situ soil vapor extraction or ex-situ bioremediation involving several cubic feet of soil and/or
waste. A grid is superimposed on the remediation area as described in the previous sections and a
vertical component is added at each node. The vertical sampling increments would be site specific and
require prior approval from the DNRK Refer to Attachment I "Guide to Sample Bias" for additional
guidance on vertical sampling increments.

SAMPLING OF GRID

Sampling of grids may include all of the grid stations or a phased subset of the total stations. The subset of
grid stations is created by assigning coordinates to all the nodes and randomly selecting nodes using a
random number generator or a random number table (refer to Attachment 2). A minimum of 12 samples or
2504 whichever is larger, of the total grid stations should be sampled and analyzed initially to allow a large
enough data pool for statistical analysis. It is advisable that extra samples also be taken and kept under
proper chain of custody and storage procedures at the time of initial sampling. If the statistical analysis
indicates that more samples are needed, an additional sample trip to the field may have been avoided. A
method for calculating the sample size requirements is presented in Attachment 2 (Lamda relationship).

ESTABLISHING SOIL BACKGROUND

Establishing soil background, as required by Act 307 PA 1982, as amended, Michigan Environmental
Response Act (MERA), can be accomplished by utilizing Operational Memorandum #15 or using the
following guidance.

Background should be established for site specific waste constituents, specific chemicals used in various
processes, facility operations, or remedial investigation results. Sample analyses may include metals,
organic constituents, or other site specific waste constituents. Analyses should be in accordance with Act
307 P.A. 1982, as amended.

Many factors can play a part in the background concentrations of a chemical in soil.

EXAMPLE: The geologic origin (e.g.. the parent rock) of glacial drift may have been high in copper, lead,
or other metals that may be potential contaminants. Additionally, the hydrogeologic situation can alter the
quantity of these elements. Groundwater recharge areas (e.g., highlands) are frequently leached of metals
while groundwater discharge areas (e.g.. swamps, floodplain) are the recipients of leached metals. Thus,
sites in low areas will usually have higher background concentrations than upland areas. Other conditions,
such as precipitation and atmospheric fidlout frora widely dispersed human and natural activities, also
affect soil concentrations.

-14-
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n-I

NOTE: Any sample populations less than (n<30 samples)
must use n - I for degrees of fireedom

C. Calculate the background standard deviation (Sb) by taking the square root of the variance:

Sb = F,

D. The Coefficient of Variation Test (CV) where

is used to evaluate data distribution. The background data should generally have a CV of less than
0.5 for granular soils, less than 0.75 for cohesive soils, or an explanation accounting for higher CV
values. The maximum recommended CV is 1. If the data distribution exceeds a CV of 1.0, then a
thorough evaluation will need to be made to account for this variability (e.g., lab QA/QC,
typographical errors, soil classification, sample location, data not normally distributed, etc.). If the
CV exceeds 1.0 and there is sufficient evidence to suggest a data point does not accurately represent
background conditions or if QAIQC problems exist which invalidate that data point, the outlier data
may be dropped or additional samples collected and analyzed to ensure a sufficient representative
data population (n) is achieved. A high concentration in and of itself is not sufficient justification to
exclude the data point.

-16-
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E. Use the g,+ 3 Sb of 'background' data as the maximum allowable limit or upper limit.

Where 3*S6 equals three times the standard deviation and j' equals the background mean

(this statistical method only requires one sample per station). Compare each sample point to
the calculated maximum allowable limit or upper limit analyzed from background data.

EXAMPLE: Four sand samples from a site were analyzed for background concentrations for lead.
Concentrations of lead from the sample analyses returned from the lab were 56, 25, 18, and 35 ppb.
Now, the investigator wants to examine the data set to discover whether the 56 ppb sample is an
outlier.

- ~~56 +25 +18 +35lb mean = ~= 33.5
4

S2= [56-33.5r +[25-33.5r+[18-33.5r +[35-33.5r 736

Sh= (standard deviation) = FS'= 1 6.5

16.5

33.5

Because 0.49 is less than 0.5, no fujrther evaluation of the background data set is necessary.

Therefore, the background upper limit value for this site is:

background upper limit = Xb + (3 3 b)d = 33.5 + (3 * 16 5) = 83. 0 ppb

If a value is found to be an outlier which is not representative of background conditions, it may be
replaced by another sample that is not an outlier to maintain at least four samples for background
determination.

2. Tolerance Limit. This statistical procedure is a fairly sensitive program for environmental purposes. It
minimizes false positive and is simple to perform. A minimum background data base of n=8 (optimum
n=16) is needed for this method. Other suggested criteria follow:

A. The Coefficient of Variation Test (CV) to evaluate data distribution. See this Guidance
Document, Part 2, Statistical Analysis for Establishing Background Concentrations, #1.0. (the
Coefficient of Variation Test ... ).

B. Using the mean (XA) and standard deviation (Sb), construct the onesided upper tolerance limit
(TL) by taking the mean plus a tolerance coefficient (K) at the 95% probability level for a 95%
coverage (for K values, see Attachment 3) times the standard deviation as follows:

TL =XA-l-IC%

-17-



809 99

3. ntests. Any ttest should be "approved" by DNR crior to use since there are a number of variations. The
Gosset Student ttest (1908) or Cochran's Approximation to the Behren'sFisher Students test as
referenced in the 40 CFR Part 264, Appendix IV, are recommended. Note that these statistical
comparison methods require that two or more discrete samples be taken at each sampling station.

4. Other statistical procedures for establishing background. Refer to a statistical reference book or US
EPA's Interim Final Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities (April
1989) and Addendum (July 1992).

PROCEDURES FOR NON-DETECT VALUES

The following provides some guidelines in incorporating non-detectable sample results into the procedure

to calculate background concentrations.

5. If less than 50% of the background data is below the detection limit (D3L), use 'A2 of the detection
limit as the value.

6. If more than 50% of the background data is below the detection limit, use one of the following
procedures.

* Alternate "O" and the detection limit (DL) resulting in a net value of 'A of the detection limit,
with a variance.

EXAMPLE: Actual Value Substitute Value
<DL DL
<DL 0
<DL DL
<DL1 0

* The Continuity Correction procedure with the t-test, Cohen's method, or other approved
methods.

STATISTICAL EVALUATION OF DATA

A detailed description of an acceptable approach for evaluating the data generated by statistically based
random sampling strategies such as those described in the foregoing sections is provided in Attachment 2
(page 29). The 95% upper confidence limit (UCL) of the mean is calculated for each constituent of concern
and compared to the regulatory threshold (Ri') (i.e., cleanup criterion; e.g., Type A or B). If the UCL is less
than the RT and an adequate number of samples have been collected and spatially evaluated, the
remediation is deemed complete. Attachment 2 also provides a step wise procedure for determining
whether an adequate number of samples have been collected, based on the analytical data derived from the
initial and subsequent rounds of samples. All evaluations must consider the spatial correlation of sample
values (e.g., highest concentrations in the same area), present and ftbture uses of the site, residual risk, and
distribution of that risk now and in the future. Other acceptable methods for UCL and sample size
calculations can be found in US EPA SW-846, Third Edition, Section 9.1.1.3.

-18-
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GRID APPROACH TO ADDITIONAL REMEDIATION

I TWoDimensional Node Sampling Excavation Grid Verification sampling as described above will at
times indicate that remediation is incomplete. Excavation of contaminated areas should be based on
the established grid system interval (as recommended in this Guidance Document, Part 2). Where a
subset of grid points has indicated that the entire area exceeds the cleanup, the nodes adjacent to the
sampled nodes tha are causing the exceedance should be sampled, and this process repeated until the
"Hot spots" requiring removal have been defined. The radius of excavation around the contaminated
sample point(s) is equal to the grid interval (GI=~r). Excavation depth is to the deepest point of
contamination or to the depth where acceptable levels are anticipated. After excavation, the impacted
point(s) must be resampled at their new elevations to verify that the area meets the selected cleanup
criteria. If continued contamination is detected, the excavation format is repeated until a satisfactory
result is obtained.

EXAMPLE:

I ~~~~~~GL =150
A= 1 1,250

01 = 14.9

I I f I ~~~~~~~~~~~~~~~~Sample Station
IL X Contaminated Station

r =GI IS1 feet

Remediation of contaminated soil by excavation will be in accordance with Act 307 P.A. 1982, as
amended. The proposed remedial action plan must be approved by the DNR.

2. Two-Dimensional' Subcell Siampling Excavation Gri. Use this Guidance Document, Part 2. The
radius of excavation around a contaminated point may need to be adjusted to greater than the 01
distance. This adjustment is due to the variable distances between sampling points.

3. ThreeDimensional Cleanup Veri(fcauion. If sampling and statistical analysis using this Guidance
Document indicate that Act 307 cleanup criteria have not been met, additional remediation will be
required. The sampling protocol and strategies described in Attachment 2 and in SW-846, Third
Edition, Volume 11, Part III, Chapter 9, are acceptable. All sampling strategies, detection levels, and
sampling pathways must be in accordance with Act 307 P.A. 1982, as amended. If aniy portion of the
soil mass in question appears to be causing the material to fail, it may be identified through hot spot
sampling and selectively removed. Subsequent sampling must be done to confirm that the remaining
material meets Act 307 P.A. 1982, as amended.

4. Batch Sampling for exsitu treatment processes. If exsitu treatmnent processes of contaminated soil or
waste is used in the remediation, a sampling program for the process stream needs to be developed.
The basis of this program is to get representative samples over time versus a spatial approach
(Attachment 2, Sampling Process Streamns).

-19-
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DISPOSAL OPTIONS

Soils remediated to Act 307 P.A. 1982, as amended, standards (Type A and/or Type B) are no longer
considered a waste per Act 64 P.A. of 1979, as amended, and RCRA regulations. Disposal of excavated
waste, soil, other environmental media, and/or debris must be in accordance with all applicable Federal,
State, and local regulations.

REPORT FOR MEDIUM AND LARGE SITES VERIFICATION

Soil cleanup verification reports for medium and large sites must identify the number and location of
samples and justify the sample location selected (why and how). The verification report must include the
following.

I1. MAP(S) AND CROSS SECrIONS
Provide a scaled map of the floor and walls of the excavation (the vertical and horizontal area treated
for in-situ remediations) with sample grid and sample locations identified. Appropriate cross section
should depict the stratigraphy, fractures, soil types, and final depth and elevations of the excavation.

2. SAMPLE LOCATION RATIONALE
a. Properly labeled and easily identified sampling grid stations (map) including background stations
b. Sample Depths
c. Sample Collection Procedures
d. Results of all tests to determine clean closure (charts, tables, lab sheets, field notes, well logs,

boring logs)

3. DATA ANALYSES
a. Analytical parameters
b. Analytical methods used
c. Method detection limits
d. Laboratory Quality Assurance/Quality Control

4. STATISTICAL ANALYSES
a. Explanation andcealculation of background concentrations
b. Statistical comparisons on sampling results compared to background (this should include

fill computations on background and statistical analysis)
c. Lab results

5. Additional information to support closure (e.g., residual risks, spatial correlation of sample values,
present and future land uses).

RCRA CLEAN CLOSURE CERTIFICATION CHIECKLIST

Attachment 4 is a guide that indicates the information that a faicility should provide to ceitify that their
activities meet the conditions for a clean closure under the Act 64/RCRA regulations.

-20-
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ATTACHMENT 1

GUIDE TO SAMPLE BIAS

Many factors can play a part in the concentrations of contaminants. The following contains some of the
factors impacting chemical concentrations and locations.

CHEMICAL TRANSFORMATIONS

Many organic chemicals may undergo aerobic and anaerobic degradation. A description of these processes
is beyond the scope of this document. The subject is approached here, however, to be sure that samplers are
aware tha the chemical(s) spilled may not be the only chemnical(s) in the soil after a transformation has
occurred. These occurrences should be documented in the remedial investigation. The full scan of
chemicals from the remedial investigation requiring cleanup should be analyzed when doing a closure.
Analyses should be done for all chemicals that have been identified as breakdown products of the
chemicals found on-site.

The professional literature contains many articles on this subject (Cline and Brown, 1989; Borden and
Bedient, 1987; Wilson and Wilson, 1985). The interested reader is directed to these articles.

Organic Carbon Content of Soil
Thbe organic carbon content of soils is a key factor in the ability of any soil to adsorb contaminants. For a
variety of reasons (Lindsay, 1979), an increase in organic carbon content leads to an increase in the
adsorption of several classes of chemicals.

Where to sample: Areas of the excavation that appear to have excess organic carbon (e.g. peat,
muck, darker soils) should be preferentially sampled.

Mediunm Sand or Larger Grains
Medium to larger grain size sand has from 20 to 40 percent porosity. Most sands in Michigan are composed
of quartz, limestone, and small amounts of metamorphic rock fragments. These soils have a low capacity
for adsorbing metals or hydrophilic (soluble) organic chemticals. Hydrophobic (insoluble) organic
chemicals with low molecular weight will adsorb to this soil in small amounts. Hydrophobic chemicals
with high molecular weight will adsorb in moderate amounts (Cline & Brown, 1989). These soils have a
low capacity to hold contaminants in the grain interstices due to low capillary action. Contaminants that are
held in these soils adhere to the prains themselves in dry soils and are forced into the smaller pore spaces in
wet soils (Schwille, 1988).

Where to sample: Samples should be placed at regular intervals along the base and sidewalls of the
excavation being sure that samples are located where the source was removed. In these soils, the
capillary force is low enough to ignore its effects in transporting contaminants lateral to gravity.
Therefore, sidewall samples should be located near the excavation floor. This is especially true for
low surfaice tension products such as gasoline.

The limestone sand grains can act as a buffer to contaminants that cause pH changes (e.g., steel mill
pickling acids). For these types of contaminanfts the sampler should be on the lookout for intra-
granular precipitates. These can appear as grain surfhce staining or make the soil appear clumpy or
aggregated. Soils containing precipitates should be sampled.
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Fine Sand and Sil
These soils have strong capillary action due to the small binter-granular distances. A determination of the
fluid surface tension of the spilled product is helpful. High surfaice tension aids in the ability of a substance
to overcome gravity by capillary action. As before, higher molecular weight products can be expected to
adsorb to the grains to a greater degree. This allows a product to move lateral to gravity and, to a degree,
upward from the leak location. Low surface tension products, such as TCE (trichloroethene), are more
likely to go straight down than oils in these kinds of soils. However, the hydraulic head (i.e., the amount of
product in the original spill) must be substantial to force a dense non-aqueous phase liquid through a media
with a hydraulic conductivity less thani I x 10o cm/sec (Schwille, 1988).

Where to sample: Interfaces between fine sand layers with larger grains above should be sampled.
When high surface tension contaminants are suspected, silt layers should be sampled.

clays
Clay soils are very different from the sands and silts. Clays possess a net negative charge. This causes
heavy metal cations (e.g., Crt"6 CC+2, PbO) to adsorb to the clay surface. In fact, this is~true for any positive
ionizable substance. Clays also have a much greater secondary porosity than primary (primary porosity is
the space between the soil particles; secondary porosity is the space between fractures, bedding planes, and
soil structures). As a result, spills in clay soils tend to follow preferred pathways. Clays will often show
signs of shrinkage cracks or fractures that will allow contaminants to migrate in what would otherwise be
considered a "tight" soil in a lab analysis of permeability. Signs of fracturing include "patterned" mottling.
This is where the Fe (and also Mn) will be oxidized to a red, yellow, or reddish brown color along the crack
while the matrix remains the reduced blue/graty color (Lindsay, 1979).

Whene to sample: It is very important to take clay soil samples from fractures. The fractures are the
avenue of travel for contaminants in clay soils. Clay soils may also have sand lenses which should
always be sampled. Sand lenses in clays tend to collect fluids. As such, they may harbor
contaminants.

Bedrock
Excavations in bedrock present difficult problems. Unlike clay, some bedrock formations have substantial
primary porosity as well as secondary porosity. In Michigan, these are sandstones, conglomerates, and
brecciated/coarse grained limestones. Examples of bedrock in Michigan with low primary porosity are fine
grained limestones, shale, and crystalline metamorphic rocks (e~g., gneiss). If the sampler is unaware of the
type of bedrock that is in an excavation, a geologist must be consulted.

Where to sample: Excavations in areas of bedrock with significant primary porosity must be
sampled in both the fractures and the matrix. Bedrock without primary porosity should have
sampling predominantly in the fractures as in the clay situation. Weathered zones in bedrock will
hold contaminants better than unweathered zones. This is due to the increased number of adsorption
sites available in weathered rock.
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ATTACHMENT 2

SAMPLING PROTOCOL
FOR CHARACTERIZING WASTE/TREATMENT LEVELS:

STRATEGIES FOR EVALUATING TREATED SOILS AND WASTE MATERIALS

When obtaining samples to characterize a tinated soil or waste material, it is important to insure that the
analytical results obtained will provide an accurate estimation of the nature of the entire area/volumne under
consideration. The location and number of samples to be taken at a particular site depend on many factors:
the degree of accuracy desired, the spatial and temporal variability of the media to be sampled, and the
costs involved. An important objective in any sampling program is to obtain the most accurate data possible
while minimizing the associated costs. One method to accomplish this goal is to use statistically valid
sampling strategies. The appropriate sample number can be estimated and the sampling locations can be
chosen without bias.

Attachment 2 provides information on the methods used to obtain accurate data while minimizing the costs.
The attachments include a discussion of three statistical sampling strategies and methods to determine the
appropriate grid size for the area under investigation. If several areas on a site are under investigation, it
may be advisable to grid them separately. This is especially true if information does not exist to indicate
that the areas contain similar constituents or that they were placed at the same time period.

Information is also supplied on the statistical evaluation of the resultant analytical data. A minimum of 12
samples or 25%, whichever is greater, of the total grid stations should be sampled and analyzed initially to
allow a large enough data pool for the statistical analysis. Extra samples should be taken and kept under
proper chain of custody and handling procedures at the time of initial sampling. If the statistical analysis
indicates that two or three more samples are needed, an additional trip to the field may not be necessary.
This may also avoid the need to reestablish the grid pattern at a later date.

For further discussion on sampling strategies and sample collection methods, see "Test Methods for
Evaluating Solid Waste," SW846 Volume II: Field Methods, November 1986,MTird Edition, US EPA.
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STATISTICAL SAMPLING STRATEGIES

Statistical sampling strategies can often produce increased data accuracy while eliminating sampler bias.
Random sampling is based on the theory of random chance probabilities in order to choose the most
representative sample. Knowledge of the waste distribution is not necessary. The error in data accuracy of a
random sampling scheme can be objectively measured since the probability of choosing each sampling
point is known. A random numbers table (attached) or a random numbers generator should be used to select
the sampling locations eliminating bias by the sample collector.

Several statistical samnpling strategies are available to produce an unbiased, representative sampling
program. The principles behind three of these and the situations for which they are best suited are provided
below. To achieve true random sampling, composite sampling is not acceptable.

I . Simple Random is a method that requires little or no prior knowledge of material distribution. It
relies on random chance probability theory-where each sampling location has an equal and known
probability of being selected. In this way, sampling error can be accurately estimated. Usually, the
area of interest is sectioned into a two or three dimensional grid pattern and random coordinates are
chosen for sampling.

2. Systematic random is an extension of simple random sampling that may produce a more efficient
sampling survey. It can be more efficient by reducing the sampling error while maintaining the
sample number, or by reducing die number of samples needed to achieve a specified sampling error,
or by reducing the cost of collection. This method also requires little or no knowledge about the
waste distribution, but bias and imprecision can be introduced if unseen trends or cycles exist. Two
methods used to select sample locations under this method follow.

A) randomly selecting a transect or transects and sampling at preselected intervals

B) pre-selecting both the transect or transects and the sampling interval and staring from a
randomly selected point.

3. Stratified random sampling requires some knowledge about the waste distribution. When
stratification is known or suspected, sampling efficiency can be improved by dividing the material
into strata that are more homogeneous than the total area. Simple random sampling techniques can
then be used to sample each stratum independently. Each stratum is divided into a grid pattern and
the sampling points are selected randomly. If the area is vertically stratified, the sampling points in
each stratum are selected randomly and then selected depths are sampled. If the area is horizontally
stratified, the sampling points within each stratu are selected randomly, but the total depth is
sampled. An analysis of variance (ANOVA) should be done on the analytical results to determine if
the strata differ significantly. This is done to assure that the use of stratified random sampling was
statistically valid. When the volume of the strata differ or the number of samples within each strata
differs, the results must be weighed appropriately to avoid bias.
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RANDOM NUMBERS TABLE

HOW TO USE THE RANDOM NUMBERS TABLE

I . Determine the number of samples you need to take. Identify the number of digits necessary to cover
the sample population (e.g., for a sample population of 55, two digits are necessary to cover the
selected grid stations 01 through 55).

2. Using the random numbers table, choose any number as a starting point.

3. From this starting point number, go in any direction and continue in the same direction and pattern
sequence until you have selected the predetermined number of samples with no repetitions. Numbers
larger than the population size are ineligible (e.g., numbers greater than 55 in the example are
ineligible).

1 10400 1501 1 01536 02011 81647 91646 69179 14194 62 590 36207 20969 99570 91291 90700
2 22 360 4 657 3 255 05393 30995 018 27982 53402 93965 34095 52666 1 9174 39615 99505
3 24 130 48360 22527 97265 763 93 64809 15179 24 030 49340 32081 30600 19655 63348 50629
4 42167 93093 06243 6 1680 07856 16316 39440 53537_ 7134 1 57004 00849 74917 97758 16379
5 37570 39975 81837 16656 06 12 1 91762 60468 81305 49684 60672 14 110 06927 01263 5461 3
6 77921 06907 11008 42751 21756 53498 162 70659 90655 15053 21916_ 81825 44394 42880
7 99562 7290 5 56420 69994 98072 310 16 71194 18738 44013 48840 63213 2 1069 10634 12 952
a 96301 91977 05463 07972 18076 20922 94595 56869 69014 6004 5 18425 84903 42508 32307
9 89579 14342 6366 1 10281 17453 18103 57740 84378 253 31 12566 58678 44947 05585 5694 1
10 85475 36057 43 342 53980 53 060 59533 300867 62300 00158 17983 16439 1 1458 18593 64 952
11 28918 69578 0823 1 3 3276 7099 79936 56865 05859 90 106 3 1595 01547 05590 91610 78188
12 63553 40961 48235 03427 4 9626 6 9445 18663 72695 52 100 20847 122234 90511 33 703 90322
13 09429 93969 52636 92737 08894 3 34 08 3632 0 17617 30015 00272 84115 27156 30613 74952
14 10 365 61129 87529 85609 408237 522 67 67689 i93 394 0151 1 2 6358 85104 2 0285 29975 89868
15 07119 973 36 710489 08178 77233 1 3916 47564 181056 19773 5 85977 2 93 72 74461 209551 90707
16 51085 12765 51821 51259 77452 16308 60756 92144 49442 53900 70960 63990 75601 4 071 9
17 02 360 21 382 52404 60268 89368 19885 55322 448 19 01180 65255 64835 449 19 05944 55157
18a 01011 54 092 33362 94904 31273 04146 18594 29852 71585 8503 0 51132 01915 92747 64951
1 9 52162 93916 46369 58586 23216- 14513 83 149 98736 23495 64 350 94738 17752 35156 3574 9
20 07056 97628 33787 09990 42698 06691 76908 13602 51851 46104 08916 19509 2562 5 58104
2 1 408663 9124 5 850828 14346 09172 30160 90229 04734 59193 22178 30421 6 1666 99904 32812
22 54164 58492 22421 74103 47070 25306 76468 26 304 58 15 1 06646 2 1524 15227 96909 44592
23 .32639 32363 05597 242 00 13363 38005 94 342 287208 35806 06912 17012 64161 18296 22851
24 29334 2700 1 86737 87308 5687731 002 56 45834 15398 46557 4 1135 10367_ 07604 36 188 18510
25 02488 3 3062 28834 07351 19731 92420 60952 120 50001 67658 32586 86679 50720 94953
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Line/�I. (1) J2) (3) (4) (5) (6) M W (9) (10) 111) (13) 1 (14�
26 'I", '2295 04a39 96423 24878 82651 66566 14778 76797 14780 13300 87074 79666 1 9572 5

29676 20591 68086 264 32 46901 20049 89768 81536 8664 5 12659 92259 57102 80428 25260
2 9 00742 57392 39064 664 32 84673 40027 32832 61362 98947 96067 64760 64584 96096 90253
2 9 05366 04213 25669 26422 444 07 44048 3793 7 63904 45766 66134 75470 66520 34 693 90449
3 0 91921 26410 64117 94305 267;6 25940 39972 22209 7150D 64568 91402 42416 07044 69618
31 00582 04711 87917 7734 1 422N 35126 74087 99S47 81817 42607 4 3808 76655 62028 76630
32 00725 69884 62797 56170 86324 88072 76222 36086 84637 93161 76038 65855 77919 88006
33 6901 1 65797 95876 SS293 1898a 27354 26575 0862 5 40801 59920 2 9841 80150 12777 48501
34 25976 57948 29880 88604 67917 48708 18 912 82271 65424 69774 3 3611 54262 85963 03547
3S 09763 83473 73577 12908 30883 183 17 26290 35797 05998 4 1688 34952 3 7808 38917 88050
36 91567 42595 279SO 30134 04 024 863 85 29000 99730 55536 84855 29080 09250 79656 732 11
37 17955 5634 9 90999 4 9127 20044 59931 0611 5 20542 18059 02008 73700 0 3517 36103 42791
36 46503 18584 1884 5 49610 02304 51038 20GS5 5572 7 28 168 15475 56942 53389 20562 87338
39 92157 89634 94 824 78172 6461-0 82834 09922 25417 44 137 484 13 2 5555 2 1246 3SS09 20468
40 14577 62765 61263 39667 4735S 56873 56307 616D7 4 9510 89656 20103 77490 18062
4 1 98427 07523 33 362 64270 01638 92477 66969 98420 04880 4 5585 46565 04102 46880 45709
42 34914 63976 88720 82765 34476 17032 8758 9 40936 32427 70002 70663 6 8863 77775 6934 8
43 70060 28277 4 6473 2 32 19 534 16 94 970 25a32 6997 5 94884 1 9661 72826 00102 66794
44 53976 54914 06990 67245 6a350 B2940 11398 42878 80287 09267 47363 46634 0654 1 97809
4S ?6072 29515 40960 07391 58745 2 5774 22987 00050 3991 1 96iag 411SI 24222 60697 59583
46 90725 522 10 83974 29992 65631 38957 50490 83?65 55657 14361 3 1720 573 75 56228 41546
47 64 364 67412 33 33 9 3 1926 14883 244 13 59744 92351 974 73 8 92 86 3 5931 04110 23 726 51900
48 08962 003 58 3 1662 2 5386 61642 34072 8124 9 3564 8 56891 6 9352 4 8373 4 5578 78547 81788
49 95012 68379 93526 70765 10593 04542 76463 54 32 8 D2349 17247 2 0865 14777 62730 92277
so 15664 10493 20492 30391 qi132 21999 59SI6 01652 27195 4 8223 46751 22923 3226 1 85653
s 1 16408 81899 04153 5338 1 79401 2 14 38 8303 5 92 350 36693 3 12 38 59649 91754 72772 02339
52 18629 81953 05520 91962 04739 1 3092 97662 24 822 94730 064 96 3 5090 04822 86772 98289
53 73 115 35 10 1 47498 87637 99016 71060 00624 71013 1073 5 2 0206 2 3153 72924 3 5165 4 3040
54 S7491 16703 23167 4 9321 4 5021 3 3132 12544 4103 5 80780 4 53 93 44912 12515 9893 1 91202
55 30405 83946 23792 14422 15059 4 5799 22716 19792 0998 3 74353 68668 3 0429 70735 25499
56 1663 1 35006 85900 98275 32388 52390 16815 69298 82732 3 8 0 73817 32523 4196 1 T4 4 3-7
5 7 96773 202 06 42SS9 78905 053 00 22164 24369 54224 35083 19687 11052 914 91 60383 19746
5 8 38 93 5 64202 1434 9 82674 66523 44133 00697 355S2 3$97 0 19124 63318 29686 03307 59846
9 9 31624 763 84 17403 53363 44 167 644 86 64756 75366 76554 31601 12614_ 33072 60332 9232 5
6 a 78 91 9 194 74 23632 27889 4 7914 02584 37680 20801 72IS2 3 93 39 34606 08930 8 500 1 87820
6 I 0393 1 33 309 57047 74211 6344S 173 61 62825 39908 05607 91284 68833 25570 38818 4 6920
6 2 74426 33278 43972 10119 89917 15665 52872 7382 3 73144 88662 88970 744 92 51805 99378
a 3 09066 00903 20795 95452 92648 4 5454 09552 Basis 16S53 51125 79375 97596 16296 66092
6 4 42238 12426 87025 14267 20979 04508 1 64535 1 31355 86064 29472 4 7689 05974 52468 16834
6 5 16 153 08002 26504 41744 81959 65642 74240 56302 0003 3 67107 77510 70625 28725 34191

21457 40742 29820 96763 29400 2 1840 15035 34 53 7 33 310 116 7 5 2-4 0 15957 16572 06004
6 7 21 58 1 57802 02050 89720 17937 3 7621 47075 42080 97403 4 8626 68995 4 3005 33366 21597
6 a 55612 78095 83197 33732 05810 24813 86902 60397 1648 9 03264 88525 42796 05269 92532

44657 66 999 99324 51281 84463 60563 79312 93454 68876 2 5471 9391 1 12682 73S72
70 91 340 84979 4694 9 81973 37949 61023 43997 15263 80644 4 3942 89203 71795 99533 50501
7 1 91227 21 199 31935 27022 84067 05,62 35216 14486 29091 68607 4 1067 14951 91696 $5063
72 50001 36 140 66321 19924 72163 09538 12 151 06078 91903 18749 34405 56067 82790 7092 3
7 3 6S390 OS224 72958 28609 81406 3 9147 25549 48542 4262 7 4 5233 57202 94617 23772 07896

27504 96 13 1 83944 4 1575 10573 08619 644 82 73923 36152 05104 94142 25299 84367 1492 5
7 5 37169 94 851 39 117 99632 00959 16487 65 536 49071 39782 17095 02330 74301 00275 4B280
76 11508 70225 51 Ill 383SI 19444 66499 71945 05422 1344 2 78675 84081 66938 93654 59894
7 7 37449 30362 06694 54690 04052 53115 62757 95348 78662 11163 81651- $0245 34971 52924
7 9 46515 7033 1 85922 3 0329 57015 15765 97161 17869 4534 9 6 1796 66345 81073 4 9106 79860
7 9 30986 01223 42416 58353 21532 30502 32305 66482 05174 07901 54 33 9 59861 74818 46942
a 0 63 798 64995 46503 09765 44160 78128 83991 42865 92520 83531 FO 3-7 7 35909 81250 5423 8
a 1 82486 84 846 99254 67632 432 18 50076 2i3si 64816 51202 88124 4 1870 52689 51275 83 556
82 2 1685 32 906 9243 1 09060 64297 51674 64 126 62570 26123 05155 59194 52795 2022 5 85762
8 3 60336 98782 07408 S3458 13564 59089 26445 29709 OS205 41001 12535 12133 1464 5 23541
84 43937 46891 24 010 25560 863 55 33941 2S?86 54990 71899 15475 9S434 90227 21824 19585
a 5 97656 63175 09303 162 75 07100 92063 21942 1861 1 47348 20203 18534 03862 78095 5013 6
a 6 03299 01221 05418 3 8982 55750 92237 26759 86 3 67 21216 98442 08303 566 13 915 11 75928
8 7 79626 06486 03 574 17668 07785 76020 79924 25651 83325 88428 85076 720 11 22717 50585
a 6 85636 68335 4753 9 03 129 656 51 1 1977 02 510 26113 99447 6 8645 34327 15152 5523 0 9344 8
8 9 19039 14367 6 133 7 06177 12173 466U9 32989 74 014 64708 OCS33 3 5 3 qu- 584 08 1326 1 47908
90 08362 15656 60627 36476 65648 16764 53412 09013 07832 41574 176 39 82163 6ORS9 75367
9 1 795S6 2 9060 04 142 162 68 153 87 12856 1 66227 38 358 22478 733 73 60732 09443 02558 052 50
9 z 9260B 626?4 27072 32534 117075 27698 98204 63863 11 951 34646 08022 56148 34925 S7031
93 23982 25835 40055 93 02753 14 827 2223 5 35071 99704 37S43 11601 35503 85 17 1
94 0991 5 96 0 95 8OZ23 70U1 75647 f6 3-1 0 Se717 37690 4 0 129
95 5093 7 3 3 26695 62247 1699=7 -0 3�- 2W-� ,.3 4 86654 70959 79725 93872 28117 19233
96 42488 7 69082 3 6 79180 97526 43092 04098 73571 80799 76S36 712 55 642 39
97 46764 63003 9301 14 36692 40202 35275 57306 S5543 532 03 18098 47625 88684
98 03237 4 554 17 63282-L 90816 1 7349 68299 90183 36600 784 06 042 16 95707 42579 90730

86591 8 72- 89534
99 667 6158 3 1497 90OS3 7603 6 49199 4 3716 97548 043 79 463 70 28672
100 38534 0 -F4 9 6-4 .72.. 1116.2. 4 3772 39560 12 918 86537 62738 19636 51 132 25739 56947
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Line/Col. J2L (3L fl Qj J421( (6) JZL1 (a) A9L (10) (11) J12) (13) (14)
101 13284 16834 74151 92027 24670 36665 00770 22878 02179 51602 07270 76517 9727S 45960
102 21224 00370 30420 03883 96648 89426 41583 17564 27395 63904 4 1546 49197 82277 24120
103 99052 47887 81085 64933 66279 80432 65793 83287 34 142 13241 30590 97760 35848 91983
104 00 199 50993 98603 38452 87890 94624 69721 57484 67501 77638 44331 112 57 71131 11059
1OS 60578 06483 28733 37867 07936 98710 98539 27186 3 1237 806 12 44488 97819 70401 95419
106 91240 18312 17441 01929 18163 69201 3 12 11 54288 39296 373 18 65724 90401 79017 62077
107 97458 14229 12063 59611 32249 90466 332 16 19358 02591 54263 88449 01912 07436 50813
106 3524 9 38646 3447 5 724 17 60514 69257 12489 51924 86871 92446 36607 1 14 58 3044 0 52639
109 38980 46600 1175 9 11900 4 6743 27860 77940 39298 97838 9514 5 32376 68038 89351 37005
1 10 10750 52 74 5 36749 87365 58959 5373 1 89295 59062 39404 13198 59960 70406 29812 83126
ill 36247 27850 73956 20673 3 7800 63835 71051 84724 52492 22342 78071 17456 96104 18327

12 70994 66986 99744 72438 01174 42159 11 392 20724 54322 36923 70009 23233 6543 8 59685
113 99638 94702 11463 18148 61366 80431 90628 52506 02016 85151 88598 47821 0026 5 8252 5
114 72055 15774 43857 99805 10419 76939 25993 03544 21560 83471 43989 90770 22965 4424 7
115s 24038 65541 85788 5583 5 3883 5 59399 13790 35 112 01324 39520 762 10 22467 83275 322866
116 74 976 1463 1 35908 28221 39470 91546 12854 30166 09073 75887 36782 00266 97121 57676
1 17 35553 71628 70 169 26436 63407 91178 90348 55359 80392 4 1012 36270 77786 69576 21059
118 35676 12797 51434 82976 42010 26344 92 920 92 155 58807 54644 58581 95331 7862 9 73344
119 74815 67523 72985 23183 02446 63594 98924 20633 56842 85961 07648 70164 34 994 67662
120 45246 880480 65173 50989 91060 89894 36063 32819 66559 99221 49475 50558 34698 71800
12 1 76509 47069 86378 41797 1 1910 49672 68575 97966 32466 10083 54728 81972 58975 30761
122 19689 90332 04 315 2 13 86 97246 11188 39062 633 12 524 96 0734 9 791 76 336 92 57352 72662
123 42751 35318 97513 61537 54955 08159 00337 80776 27507 95478 2 12 52 12746 37554 97775
124 11946 22681 4504 5 13964 57517 594 19 5804 5 44067 56716 58840 4 5557 96345 33271 53464
125 96518 48688 20996 11090 483956 57177 83667 66464 14 342 2 1545 46717 72364 86954 55560
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SAMPLING GRIDS

I A grid system should be established over the specified area (sidewalls and base). Grid point
representation should be proportioned to the size of the area. It is recommended that one of the
following equations be used to determine grid intervals for stationing.

small site: [Ar=GI1
2

medium site: (A_____ =GCI

4

large site: Ar=G(I

where: A = area tobe grid (square feet)
GI = grid interval
SF = Site Factor, length of area to begrid (unitless)
Jr = 3.14159

It appears that there are logical size ranges of sites to which the grid equations apply:

A) small: up to 0.25 acre

B) meditum: 0.25 3.0 acres

C) large: 3.0 acres and greater

To simplify this application, use the following chait based on an average size range of sites (I acre =43,560

square feet). The approximate grid ranges are provided as a quick check on mnubers generated for specific sites
using the above forimulas.

SiteAcreage * Square Feet * -Grid Intervl Ranges

up to 0.25 (small) up to 10,890 See Part I

0.25-3.00 (medium) 10,890-130,680 15-50 feet

3.0 and over (large) 130,680 + 30 feet plus

*Site acreage, square footage, is total area of sidewvalls and base of excavation.

2. After the grild interval is calculated, it is recommended that a scaled grid overlay be made to superimpose on
a map of the rernediated area (this area includes both sidewalls and base). Some specified point (usually the
southwest corner) should be designated as the 0,0 coordinate. The grid can then be adjusted to maximize
sampling coverage. Some grid adjustment may be necessary for unusually shaped areas.
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STATISTICAL EVALUATION
WASTE/TRATMENT CHIARACTERIZATION SAMPLINGS

Following is a step by step description of the approach used to calculate confidence limits based on the
analytical data derived fr-om the preliminary samples.

I. Calculate a preliminary estimate of the mean,X

XI

x = =
n

where: n = number of measurements
X =variable concentration

Xi individual measurements

2. Calculate a preliminary estimate of the variance (S") and the standard deviation (5). Standard
deviation is a function of both sampling variability and measurement variability.

S2
-Z n-

3. Calculate the standard error of the mean (Sj4 Standard error is inversely proportional to the square
root of the number of samples (increasing n from 4 to 16 reduces S. by 50%1).

S.-S

4. Since the concern is only whether the upper limit of a confidence interval is below or above the
regulatory threshold, the lower confidence limit (LCL) need not be considered. The upper
confidence limit (UCL) can be calculated using the onetailed (onesided) t values with nl degrees of
freedom derived firom a table of the Student's t distribution. Where only small sized statistical
samples are involved (nc30), the normal or Gaussian distribution is not accurate, and thet
distribution must be used.
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5. The 95% UCL is calculated by using the following formula and substituting the values determined
above plus the appropriate t value obtained from the t table.

UCL = X +[to95(n -1)]S~

Teterm in brackets indicates a one-tailed t-test at n-I degrees of freedom. See the t-distribution
table in Attachment 2.

The UCL number resulting from this formula will indicate with a 95% probability that it is either above or
below the regulatory threshold (RT) developed for the constituent being subjected to the test. If a
compound does not have a specified RT, then the UCL is compared to whatever concentration is of concern
(i.e., a clean up level, action level, etc). Other confidence levels can be used, based on the specific sampling
situation.

If the preliminary data indicate that more samples are needed to make a hazard determination, the Lambda
relationship should be used. A step by step approach to calculating the appropriate sample size follows:

I . The appropriate number of samples to be collected can be estimated by use of the Lambda (X)
relationship and then consulting a table of values and their corresponding sample size number.

2RT-X
S

The lower the calculated value, the more samples are required to maintain a certain level of
confidence. Also, as X approaches RT, X becomes smaller, and therefore a greater sample size is
indicated for a certain level of confidence.

2. To obtain the appropriate sample size from the table of values, use the single sided value for to test
at the desired significance level (for 501, = 0.05).

3. Randomly collect any additional samples that may be needed using the same grid and random
numbers sequence as the first sampling. All field and laboratory procedures should be kept as
consistent as possible to lower the amount of variability in the data.

4. Use all data values to calculate new X, S, and S..
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5. If the new T > RT, then the contaminant is present at an unacceptable concentration and the study
would be complete.

6. If Y < RT and T > S2, calculate C (the criterion for determining if contamination is present at
hazardous concentration). If i'= S2 or T < S2, the data must be transformed prior to calculating C.

Using the new data, C is calculated by the formula:

C=RT-X

7. Compare the calculated C value to the twotailed t value for the level of significance desired. The

two-tailed t-value is used because both the possibility that C is > t or that C is < t must be checked.

Use t, 95 and df (degrees of freedom) ~= n-I1.

S. If C > t value, the contaminant is present at unacceptable concentrations and the study would be
over. If C < t value, reestimate the total number of additional samples to be collected by deriving a
new Lambda. Use the newly calculated values of X and S.

9. If this new number of samples is not more than 20% greater than the last set collected, there is little
chance that additional samples would decrease Sx and result in the material being considered
unacceptable. Therefore, the study would be complete.
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EXAMPLE

CALCIJLATION OF CONFIDENCE LIMITS AND LAMDA CALCULATION

Problem I: STATISTICAL SAMPLING

A metal plating factory has been discharging process wastewaters into a large nearby swampy area for
several years. This swampy area drains into a small river. The discharged wastewaters are known to be
contaminated with very low levels of cadmium and chromium (i.e., the levels in the wastewater are below
the facilities NPDES permit limitations). However, it has been suspected that the sediments in this swampy
area may contain high levels of cadmium and chromium. Three preliminary sediment samples were taken
with a Ponar dredge and analyzed to determine whether or not these sediments were contaminated with
hazardous levels of these two metals. In 40 CFR 261.24, it states that a waste is hazardous under the
characteristic of EP toxicity if it contains cadmium al a level >1.0 mg/l or chromium at a level >5.0 mg/IL
The analysis of the three preliminary samples indicated a mean cadmium concentration of 0.37 mg/I (3
samples at 0.25, 0.51, and 0.35 mg/I) and a mean chromium concentration of 4.66 mg/I (3 samples at 4.93,
4.21, and 4.84 mg/I). Based on this analytical data, the cadmium level is well below the regulatory
threshold (Rfl), but the chromium level closely approaches its RT. Because large legal or monetary losses
may be incurred if the sediments are declared hazardous, the analytical data must be sound and a high
degree of confidence is necessary in any decision made.

QUESTIONS: Given the above scenario, answer the following questions and calculate the
appropriate answers.

I. Based on the chromium data supplied

Calculate S2. 5, Sx

Calculate the 95% UCL

With what degree of confidence can it be stated that the chromium concentration does not exceed the

2. If more samples are deemed necessary, determine how many

Calculate the Lambda value

Calculate the appropriate number of additional samples using a = 0.05 and B = 0.05
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PROBLEM I ANSWER SHEET
Given three samples with chromium concentrations of 4.93, 4.21, and 4.84 mg/] and

X = 4.66 mg/I

(Ia) Calculate S2

S 2 n=

4.932 + 4.2 12 +4.84 2-(4.93+ 4.21+4.84)2/3

=0.15
Calculate S

S= JS =JW hO15=.39

Calculate S.

S 0.39=02

(I b) Calculate the 95% UCL

UCL =X+ [to0 9 (n - )S

=4.66 + (2.920)0(0.23)

=5.33

90% UCL = t~o( )S

=4.66 ± (I1.886)*(0.23)

= 5.09

80% UCL = + [to 0 (n - )S

=4.66 + (1.06 19(0.23)

=4.90
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The preceding two calculations indicate that it can be stated with somewhere between 80% and 90%
confidence that the chromium concentration does not exceed the RI. This degree of confidence may not be
sufficient to meet the needs of the sampling plan. Therefore, more samples may need to be taken.

2a. Calculate the Lambda value

RT-X 5.0-4.66A= =0.87
S 0.39

2b. Calculate the number of additional samples

Using Attachment 2. Number of Observations for t Test of Mean, page 36 of this Guidance
Document, using a single-sided test with alpha=0.O5 and B=0.05, approximately 15 to 17 total
samples need to be collected. Therefore, based on the three preliminary samples that were collected,
an additional 13 samples need to be taken.
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Cumulative t Distribution

one-tailed 0.550 0.750 0.080 0.900 0.950 0.975 0.990 0.995
two-tailed 0.100 0.500 0.600 0.800 0.900 0.950 0.980 0.990

1 0.158 1.000 1.376 3.078 6.314 12.706 31.821 63.657
2 0.142 0.816 1.061 1.886 2.920 4.303 6.925 9.925
3 0.137 0.765 0.978 1.638 2.353 3.182 4.541 5.841
4 0.134 0.741 0.941 1.533 2.132 2.776 3.747 4.604
5 0.132 0.727 0.920 1.476 2.015 2.571 3.365 4.032
6 0.131 0.718 0.906 1.440 1.943 2.447 3.143 3.707
7 0.130 0.711 0.896 1.415 1.895 2.365 2.998 3.499
8 0.130 0.706 0.889 1.397 1.860 2.306 2.896 3.355
9 0.129 0.703 0.883 1.383 1.833 2.262 2.821 3.250
10 0.129 0.700 0.879 1.372 1.812 2.228 2.764 3.169
I 10.129 0.697 0.876 1.363 1.796 2.201 2.718 3.106

12 0.128 0.695 0.873 1.356 1.782 2.179 2.681 3.055
13 0.128 0.694 0.870 1.350 1.771 2.160 2.650 3.012
14 0.128 0.692 0.868 1.345 1.761 2.145 2.624 2.977
IS 0.128 0.691 0.866 1.341 1.753 2.131 2.602 2.947
16 0.128 0.690 0.865 1.337 1.746 2.120 2.583 2.921
17 0.128 0.689 0.863 1.333 1.740 2.110 2.567 2.898
18 0.127 0.688 0.862 1.330 1.734 2.101 2.552 2.878

df' 19 0.127 0.688 0.861 1.328 1.729 2.093 2.539 2.861
(n-i) 20 0.127 0.687 0.860 1.325 1.725 2.086 2.528 2.845

21 0.127 0.686 0.859 1.323 1.721 2.080 2.518 2.831
22 0.127 0.686 0.858 1.321 1.717 2.074 2.508 2.819
23 0.127 0.685 0.858 1.319 1.714 2.069 2.500 2.807
24 0.127 0.685 0.857 1.318 1.711 2.064 2.492 2.797
25 0.127 0.684 0.856 1.316 1.708 2.060 2.485 2.787
26 0.127 0.684 0.856 1.315 1.706 2.056 2.479 2.779
27 0.127 0.684 0.855 1.314 1.703 2.052 2.473 2.771
28 0.127 0.683 0.855 1.313 1.701 2.048 2.467 2.763
29 0.127 0.683 0.854 1.311 1.699 2.045 2.462 2.756
30 0.127 0.683 0.854 1.310 1.697 2.042 2.457 2.750
40 0.126 0.681 0.851 1.303 1.684 2.021 2.423 2.704
60 0.126 0.679 0.848 1.296 1.671 2.000 2.390 2.660

120 0.126 0.677 0.845 1.289 1.658 1.980 2.358 2.617
0.126 0.674 0.842 1.282 1.645 1.960 2.326 2.576

NOTE: For one-tailed distributions afl I-p
For Nwo-tailed distributions a = I-p
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SAMPLING PROCESS STREAMS

Although sampling is generally thought to occur on a pile of material or over an area of treated soil, other
schemes are possible. The most cannon instance is when the material is to be sampled at the point of
generation. This is the preferred method, since it is most representative of the material under study. The
lack of exposure to elements that might cause chemical degradation Mnd/or leaching will result in material
most indicative of actual conditions.

A sampling point along the material conveyor that can be fauirly easily and safely reached should be chosen.
It should be in an area where the entire belt can be accessed for sampling. Under this scenario, a temporal,
rather than a spatial, approach needs to be used.

Time stratum should be established over the course of the process day. Ideally, the entire active time of the
line should be included in the sampling scheme. Once time strat are chosen, the random numbers table can
be used to establish sampling times. For a four hour period, a point somewhere on the table would be
chosen and every number greater than 0 but less than 240 would be selected until the number of samples
for that strata were obtained. The number would relate to time in minutes. This would be added to the
starting time for that strata to determine the time of sampling.

If the time strata chosen are of unequal lengths, the number of samples chosen from any one strata should
reflect the percentage contribution that strata makes to the time frame as a whole. For example, if for a 24
hour operating time, strata I is 4 hours and strata 2 is 8 hours, strata 2 should have twice as many samples
as strata I.

When the appropriate sampling time arrives, the material from the conveyor belt point that had been
identified would be removed. This material should be well mixed and a subsample taken for inclusion in
the jar for lab analysis. An example of the use of this protocol is attached.
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RANDOM TIME WASTE SAMPLING EXAMPLE

Sampling Random Time
Point Minute

Stratum #1
6:00 to 8:00 hours 1 28 6:28

2 62 7:02
3 99 7:39
4 112 7:52

Stratum #2
8:O0 to 20:00 hours I 1 1 8:11

2 107 9:47
3 156 10:36
4 173 10:53
5 296 12:56
6 313 13:13
7 398 14:38
8 497 16:17
9 555 17:15
10 600 18:00
1 1 637 18:37
1 2 706 19:46

Stratum #3
20:00 to 22:00 hours 1 1 3 20:13

2 52 20:52
3 88 21:28
4 108 21:48

Stratum #4
8:00 to 20:00 hours 1 48 22:48

2 113 23:53
3 153 24:33
4 189 1:09
5 290 2:49
7 314 3:14
8 474 5:44
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ATTACHMENT 3
TOLERANCE FACTORS (K)

TOLERANCE FACTORS (K) FOR ONE-SIDED NORMAL TOLERANCE INTERVALS WIThi
PROBABILITY LEVEL (CONFIDENCE FACTOR)

Y =0.95 AND COVERAGE P =95%

n ~~~K n K
3 7.655 75 1.972
4 5.145 100 1.924
5 4.202 125 1.891
6 3.707 ISO 1.868
7 3.399 175 1.850
& 3.188 200 1.836
9 3.031 225 1.824
lO0 2.911 250 1.814
1 1 2.815 275 1.806
1 2 2.736 300 1.799
1 3 2.670 325 1.792
14 2.614 350 1.787
1 5 2.566 375 1.782
i 6 -2.523 400 1.777
1 7 2.486 425 1.773
1 8 2.453 450 1.769
1 9 2.423 475 1.766
20 2.396 500 1.763
21 2.371 525 1L760
22 2.350 550 1.757
23 2.329 575 1.754
24 2.309 600 1.752
25 2.292 625 1.750
30 2.220 650 1.748
35 2.166 675 1.746
40 2.126 700 1.744
45 2.092 725 1.742
50 2.065 750 1.740
55 2.036 775 1.739
60 2.017 800 1.737
65 2.000 825 0.736
70 1.986 850 1.734

~~~~~~~~~~875 1.733
~~~~~~~~~~900 1.732

____________ ~~~~925 1.731
950 1.729
975 1.728

____________ ~~~1000 I 1.727

SOURCE: FOR SAMPLE SIZES < 50: Lieberman, Gerald F. 1958. 'Tables for One-sided Statistical

Tolemance Limits." Industrial Quality Control. Vol. XIV, No. 10.

FOR SAMPLE SIZES > 50: K values were calculated from large sample approximation.

NTIS Document PB-89-151-047
- 39 -
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ATTACHMENT 4

WASTE MANAGEMENT DIVISION'S

CLEAN CLOSURE CERTIFICATION CHECKLIST

This checklist was developed to review RCRA clean closures. Due to direct reference to 40 CFR, Part 264,
Subpart 0. by Act 64, Rule 613; Act 64 closures should also be evaluated by this checklist.

Documentation supporting the owners/operators and the independent registered professional engineers
certification can be requested under 40 CFR, 264.115 and 265.115 (as of October 29, 1986). The
owner/operator must submit at least four copies of certification documentation.

The checklist identifies items recommended to properly evaluate a closure certification. These items are not
"absolutes." Other information or substitutions may be provided which technically justify and certify a
.clean closure."

This checklist can be used for land disposal, storage, and treatment facilities. Several of the items would
not be required for storage and/or treatment facilities where testing was minimal. Items I through 5 would
be required for all closures. Items 6 through I I would be optional for storage and/or treatment facilities,
dependent on extent of testing required. Land disposal facilities would require all items listed.

I . Manifests (or some type of manifest/waste removal summary) of where and how much waste was
shipped.

2. Certification statement is needed by the owner/operator AND an independent registered engineer.
All independent registered professional engineer certificates must have an original stamp on at least
one copy.

3. Summary of decontamination procedures (pressure wash, Steam clean, etc.) and how the resultant
waste water was disposed.

4. Summary analysis (include conditions of haul roads, time table, soil and groundwater results,
weather conditions, runoff controls, equipment decontamination, etc.).

5. Results of all tests used to determine clean closure (charts, tables, lab sheets).

6. Statistical comparisons on sampling results compared to cleanup criteria (this should include full
computations on background and statistical analysis).

7. Samnpling and analysis procedures (specify references).

8. Final depth and elevations of excavations of wastes and soils.

-40 -



809 1 22

9. Properly labeled and easily identified sampling locations and grid stations (map) including
background stations.

10. Groundwater data (and statistical evaluation) used to determine if groundwater degradation has
occurred (usually four sets of replicate analysis compared to sampling event after closure activities).
Monitor well construction details and sampling and analysis procedures may be required if
documentation is not in the file.

11. Summary of final restoration of excavated area...
information on fill material used and/or future land use outline. If clean closure cannot be achieved
(e.g., contamninated soils to water table and groundwater results show contamination). This summary
item should be used to address the need for any post closure program and/or corrective action.

12. A copy of all field notes pertaining to these closure activities.

13. A copy of the approved closure plan and letter of closure plan approval.
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LIST OF ACRONYMS AND ABBRFEVIATIONS

AFCEE Air Force Center for Environmental Excellence

BCT BRAC Cleanup Team

BRAC Base Re-alignment and Closure

CCE Certifying Construction Engineer

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act

CQAP Construction Quality Assurance Plan

COR Contracting Officer Representative

DDMT Defense Depot Memphis Tennessee

Depot Memphis Depot

DLA Defense Logistics Agency

DRC Depot Redevelopment Corporation

H&S Health and Safety

PE Professional Engineer

PM Project Manager

PMP Project Management Plan

POC Point of Contact

QAPP Quality Assurance Project Plan

QA/QC Quality Assurance / Quality Control

RA Remedial Action

RACR Remedial Action Completion Report

RASAP Remedial Action Sampling and Analysis Plan

RAWP Remedial Action Work Plan

RCRA Resource Conservation and Recovery Act

ROD Record of Decision

TDEC Tennessee Department of Environment and Conservation

USEPA United States Environmental Protection Agency
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B.1.0 PROJECT MANAGEMENT PLAN

This appendix to the Remedial Action Work Plan (RAWP) presents the Project Management Plan (PMP).

The purpose of this PMP is to clearly establish the project organization and responsibilities, including the

responsibility of MACTEC as remedial action contractor for the Dunn Field Disposal Sites excavation

activities. In addition, the project organization and lines of communication in relation to MACTEC and

their subsequent subcontractors will be established.

Did1 PROJECT RESPONSIBILITY AND AUTHORITY

The organization chart for the RA is shown on Figure B-I. The project organization is divided into two

main groups consisting of the project team and the field team. The project team consists primarily of

management personnel. The CCE will be on-site periodically during the Remedial Action (RA)

construction to monitor progress; attend meetings; resolve disputes, as needed; and ensure that the work is

implemented in accordance with the RAWP. The field team will consist of the personnel on-site during

the RA activities. The field team will include a designated QA representative, reporting directly to the

CCE, to be on-site during the construction activities. The general responsibilities and reporting

requirements for each team member are described in the following sections. MACTEC will be self-

performing the excavation activities, as a subcontractor to Laguna Construction Company (Laguna).

Laguna will provide assistance in contractual-related matters during RA construction.

B.1.1.1 Project Team

Base Realignment and Closure (BRAC) Clean-np Team (BC]) Members. The BCT team members

consist of the Defense Logistics Agency (DLA), United States Environmental Protection Agency, and the

Tennessee Department of Environment and Conservation (TDEC). The BCT will monitor the progress of

the PA~ and are required to review all documents prior to issuance. The BCT will be involved in all steps

of the PA activities and will be included in all lines of communication including progress updates,

schedules, and status of work.

Defense Logitics Agency (DLA) Project Manager (PM). The DLA PM, Mr. Michael Dobbs, is

responsible for project funding and implementing the responsibilities identified in the Federal Facilities

Agreement (IJSEPA, 1995).

030015.03 B-1I-1
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Air Force Center for Environmental Excellence (AFCEE) Contracting Officer Representative

(COR). AFCEE is the primary contract holder for the work at the Depot. The AFCEE CORt, Mr. Jesse

Perez, will oversee all contractual mailers in consultation with the MACTEC PM and DLA.

DRC Facilities Manager. The DRC facilities manager, Mr. G.C. Glance, will interface with the

MACTEC PM and Site Superintendent and coordinate construction activities with Depot Redevelopment

Corporation (DRC).

Laguna Construction Company. Laguna is the prime construction contractor responsible for the RA

activities at the Dunn Field disposal sites. Laguna will subcontract the RA work to MACTEC. Laguna

will have a representative on site during the RA implementation for oversight purposes and will maintain

authority and responsibility for RA implementation.

MALCTEC PM. MACTEC will be the primary RA contractor for activities at DDMT. The MACTEC

PM, Mr. Thomas Holmes, will provide technical coordination with the AFCEE PM and the DLA PM.

Mr. Holmes or his representative, will monitor the remedial action ensuring deliverables meet the

AFCEE's requirements. In addition, he will provide progress reports to the AFCEE and DLA, and

manage contractual and administrative requirements as well as schedules and budgets for the project. As

MACTEC's PM, he will ensure that the project meets the technical requirements of the TO. Mr. Holmes

is a Project Manager at MACTEC and a registered PG with over 20 years regulatory and consulting

experience.

MACTEC Construction Certifying Engineer (CCE). The MACTEC CCE, Mr. Greg Wrenn, PE, will

coordinate technical activities, prepare the RAWP, assist with procurement, prepare submittals, and

provide guidance to the site superintendent and field engineer during the PA construction activities. The

CCE's primary responsibilities are to ensure that the work is performed in accordance with the

Construction Specifications and Construction Drawings (Appendix A, Attachment 4 of the RAWP), to

ensure QA requirements outlined in the CQAP are fulfilled, and to ensure appropriate documentation of

the RA activities. The CCE will report progress and project delays to the MACTEC PM and will

coordinate and monitor the quality assurance requirements of the project. Mr. Wrenn is a Senior Engineer

with over 1 1 years of experience in contaminant assessment and remediation design and implementation.

MACTEC Health and Safety (H&S) Manager. The H&S Manager, Mr. Emmet Curtis, will support

the Site Superintendent in ensuring that all work activities are performed in a safe manner and in

030015.03 B-1-2
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Air Force Center for Environmental Excellence (AFCEE) Contracting Officer Representative

(COR). AFCEE is the primary contract bolder for the work at the Depot. The AFCEE COR, Mr. Jesse

Perez, will oversee all contractual matters in consultation with the MACThC PM and DLA.

DRC Facilities Manager. The DRC facilities manager, Mr. G.C. Glance, will interface with the

MACTEC PM and Site Superintendent and coordinate construction activities with Depot Redevelopment

Corporation (DRC).

Laguna Construction Company. Laguna is the prime construction contractor responsible for the RA

activities at the Dunn Field disposal sites. Laguna will subcontract the RA work to MACTEC. Laguna

will have a representative on site during the RA implementation for oversight purposes and will maintain

authority and responsibility for RA implementation.

MACTEC PM.L MACTEC will be the primary RA contractor for activities at DDMT. The MACTEC

PM, Mr. Thomas Holmes, will provide technical coordination with the AFCEE PM and the DLA PM.

Mr. Holmes or his representative, will monitor the remedial action ensuring deliverables meet the

AFCEE's requirements. In addition, he will provide progress reports to the AFCEE and DLA, and

manage contractual and administrative requirements as well as schedules and budgets for the project. As

MACTEC's PM, be will ensure that the project meets the technical requirements of the TO. Mr. Holmes

is a Project Manager at MACTEC and a registered PG with over 20 years regulatory and consulting

experience.

MACTEC Construction Certifying Engineer (CCE). The MACTEC CCE, Mr. Greg Wrenn, PE, will

coordinate technical activities, prepare the RAWP, assist with procurement, prepare submittals, and

provide guidance to the site superintendent and field engineer during the RA construction activities. The

CCE's primary responsibilities are to ensure that the work is performed in accordance with the Technical

Specifications and Construction Drawings (Appendix A, Attachment 4 of the RAWP), to ensure QA

requirements outlined in the CQAP are fulfilled, and to ensure appropriate documentation of the RA

activities. The CCE will report progress and project delays to the MACTEC PM and will coordinate and

monitor the quality assurance requirements of the project. Mr. Wrenn is a Senior Engineer with over I I

years of experience in contaminant assessment and remediation design and implementation.

MACTEC Health and Safety (H&S) Manager. The H&S Manager, Mr. Emmet Curtis, will support

the Site Superintendent in ensuring that all work activities are performed in a safe manner and in
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accordance with the Site Specific Health and Safety Plan. Functionally, the H&S officer will provide

H&S infornation related to the RA construction to MACTEC's H&S Manager. Mr. Curtis has eleven

years of experience in health and safety programs, environmental chemistry, and risk assessment.

MACTEC Project Chemist - The Project Chemist, Ms. Jessica Vickers, is responsible for oversight of

the preparation and implementation of the field sampling, sample preservation, sample chain-of-custody,

and sample shipping activities. Ms. Vickers performs or supervises data evaluation on analytical

laboratory data and helps prepare technical reports. She specializes in laboratory coordination,

developing sampling plans, evaluating analytical data, and reporting. Ms. Vickers has over 13 years of

laboratory and environmental consulting experience.

B.1.1.2 Field Team

MACnTE Site Superintendent The Site Superintendent, Mr. Lane Smith, will be responsible for

implementing the RA construction activities. The Site Superintendent will have overall responsibility for

all construction activities related to the RA and will control day-to-day construction tasks, direct the

equipment operators and field technicians, and be the primary point of contact for the waste management

and transportation subcontractor. He will also be responsible for preparing field activity summaries,

which describes the work performed, and estimated quantities of contaminated materials removed on a

daily basis. He will be supported by the CCE and the H&S Manager. Mr. Smith has 17 years of

environmental construction, remediation, and project management experience.

MACTEC Field Engineer. The Field Engineer, Mr. Michael LaPrade, will be the primary on-site

representative for the CCE and the H&S Manager. His primary duties will consist of construction

oversight, field documentation, sample collection, quality assurance, and health and safety monitoring.

Mr. LaPrade has seven years of environmental engineering and consulting experience.

MACTEC Field Technicians/Equipment Operators - The work team performs on-site tasks as directed

by the Site Superintendent and Field Engineer. The tasks include, but are not limited to, soil excavation,

stockpile construction, sampling as part of the performance monitoring of the excavation areas, sampling

of generated waste for characterization and disposal, and air monitoring.
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B.1.1.3 Subcontractors

MACTEC intends to self-perform excavation activities and use subcontractors for off-site laboratory

analysis, surveying, and waste management services. Subcontractors will be evaluated on technical

capabilities and their capacity to perforn the required work and will be procured in accordance with

procedures outlined in the Federal Acquisition Regulations. A brief summary of each subcontractor's

technical responsibilities is provided below.

Transportation and Disposal - The selected subcontractor (subcontractor) will
transport contaminated material from five disposal sites at Dunn Field.
Subcontractor will be responsible for determining haul routes, preparing
transportation plans, and transporting the waste generated during the excavation
activities to approved facilities for disposal in accordance with local, state, and
federal regulations. Currently, it is anticipated that a portion of the excavated
material (soil, drums, buried containers, etc) will be managed as hazardous waste and
a portion will be managed as non-hazardous.

* Laboratory Analytical -The laboratory will be responsible for providing sample
shipping containers, chain-of-custody documents, chemical analysis and reporting
and laboratory QA/QC.

* Surveying - Prior to the commencement of excavation, representatives of Allen and
Hoshall, a Registered Professional Land Surveyor licensed in the State of Tennessee,
will be used to locate and set temporary benchmarks around the disposal sites and
other key points to control and guide the work in accordance with the project
specifications and drawings. Data must be maintained electronically for import into
computer assisted drawing programs and must be referenced to the state plane
coordinate system.

BR1. ADMNIMSTRATIVE PROCEDURES

This section describes administrative procedures to be followed during the RA. These procedures include

maintaining communications and records, monitoring budgets and scbedules, maintaining internall quality

control, and reporting.

B.1.2.1 Communication

Clearly defined lines of communication are necessary to avoid confusion, duplication of effort, and

misunderstandings among project personnel. The primary line of communication will be from the
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AFCEE COR and DLA PM to the MACTEC PM to the MACTEC RA Engineer to the Site

Superintendent and then to the rest of the field personnel. Issues such as scope of work, schedule, budget,

meetings, and reports shall initially be discussed internally with the MACTEC PM and externally only

with the DLA and AFCEE PM. Currently, the DDMT project team disseminates information using pre-

established points of contact (POC) within each organization. The POCs then distribute the information

to the organization's team members.

B.1.2.2 Maintenance of Records

A central file has been established during earlier stages of the project and will continue to be maintained

so that all documents pertaining to the work can be referenced as necessary. Separate sections are

maintained for correspondence, memos, confirmation summaries, invoices, subcontracts, technical data,

and reports and a number of subcategories under these main headings. Personnel working on the project

are required to forward copies of project documents to the central files. In addition, original field log

books and data sheets such as geologic logs, well construction diagrams, well development logs, and

sampling forms shall be placed in the central files.

Field personnel will be responsible for documentation of fieldwork. Field data shall be recorded in

indelible ink and legibly written. Errors will be crossed out, initialed, and dated. No documents shall be

discarded or destroyed. The guidelines describe what information should be recorded in site logbooks,

field logbooks, equipment logbooks, data forms, chain-of-custody forms, materials certificates, and

records of variance. These records shall be completed by field personnel and maintained in the field

office. At the end of fieldwork, records shall be transferred to the central files for use during data

evaluation and report preparation.

Following project completion, copies of all project records including correspondence, memorandums, trip

reports, confirmation notices, sampling plans, test results, submittals, photographs and any other records

or documents generated as a result of the project will be retained in MACTEC's central files.

8L1.2.3 Internal Quality Control

MACTEC has developed a Remedial Action Sampling and Analysis Plan (RASAP), including a Quality

Assurance Project Plan (QAPP) for DDMT. The QAPP will be followed to ensure that quality is

maintained on the project. The QAPP is based on the AFCEE "Guidance for Contract Deliverables
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Appendix C: Quality Assurance Project Plan" (AFCEE, 2001). The RASAP was submitted to the BCT

for review on October 1, 2004. Remedial action will not be implemented until the RASAP is approved

by the BCT.

In addition to regulatory guidance documents, MACTEC has its own internal quality control procedures

as outlined in MACTEC's Quality Assurance Manual. Policy and procedures for work control, design

control, testing, reporting and auditing are provided in the manual. Internal audits of special field

activities will be conducted and documented. It is the responsibility of the Chief Engineer, Mr. David

Share, PH, to develop and schedule audits. The Program Manager is responsible for implementing any

corrective actions required.

Overall technical quality of the project will be assured through the engagement of the MACTEC

Principal. The Program Principal, Mr. Thomas Holmes will review technical progress of the work on a

periodic basis and submit written comments. This process allows input by more experienced senior staff

on every MACTEC project At least two reviews are required, one near the beginning (Work Plan stage)

and one near the end (reporting stage) of the project. Comments by the Principal will be implemented or

an explanation will be provided by the CCE.

R.1.2.4 Reporting

The MACTEC Program Manager will use written progress reports, telecommunications, and direct

personal communication with the AFCEE COR and the DLA PM. This will help ensure that project

objectives are met and that the project is kept on schedule and within the budget

For the implementation of this remedial action, monthly progress reports will address work performed

during the period, problems encountered, and work planned for the next month. This will be issued via e-

mail to DLA, AFCEE, United States Environmental Protection Agency (USEPA), TDEC, and other

organizations through the established POC.

Telecommunications and meetings between the AFCEE and MACTEC Program PMs will be used for

exchange of infonnation on field progress, review of preliminary data, project status, and identification of

problems with possible solutions.
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Once the appropriate field activities are completed, MACTEC will begin preparation of the Remedial

Action Completion Report (RACR). The internal draft report will be submitted to AFCEE and DLA for

review. Review comments will be incorporated into the Draft Final Report, which will then undergo

regulatory reviews and commients. Comments received will be incorporated, as required, into the Final

RACR.

B.1.3 RA SCHEDULE

The schedule of project milestones (Figure 4-2 of the RD) has been revised based on the current master

schedule and is provided as Attachment I of the PMP. Milestones falling on weekends or federal

holidays were shifted to the next nonnal business day. The project schedule will be updated as needed

and will be included within the weekly reports.
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DLA Defense Logistics Agency
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MACTEC MACTEC Engineering and Consulting, Inc.
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TCLP Toxicity Characteristic Leaching Procedure
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C.l.0 INTRODUCTION

This Waste Management Plan (WMP) has been prepared by MACTEC Engineering & Consulting, Inc.

(MACTEC) to describe the management activities for waste materials associated with the Remedial

Action for Dunn Field Disposal Sites. This WMP has been prepared for the Air Force Center for

Environmental Excellence (AFCEE) in conjunction with the Defense Logistics Agency (DLA) under task

order (TO) 29 under contract number E41 624-03-D-8606. This plan identifies the waste streams that will

be generated during the implementation of the remedial action and details plans for waste minimization,

management, and disposition.

C.1.1 PURPOSE AND OBJECTIVES

This WMP is intended to provide a management and planning tool for identifying, managing and

disposing of the waste streams generated from the excavation activities associated with five disposal sites

located within Dunn Field. The primary objective of this WMP is to provide for proper identification of

the waste types that are generated during implementation of the remedial actions and present a general

strategy for managing them in compliance with applicable regulations. This plan addresses the waste

characterization strategy; requirements for waste storage, labeling, packaging and transportation, and

treatment, if required; and designates facilities for ultimate disposal of the waste. This plan also identifies

required records and reports and discusses strategies for minimizing waste during remediation activities.
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C.2.O WASTE IDENTIFICATION

Material to be excavated from the Dunn Field disposal sites is anticipated to consist of possible principal

threat wastes (glass bottles and 55-gallon drums at Disposal Sites 3, 4.1 and 13) and associated

contaminated soil. Soil containing foreign debris (glass or metal containers, wood, construction debris)

may also be encountered. Some of the soil and disposed materials to be excavated (i.e., generated) may

exhibit a Resource Conservation and Recovery Act (RCRA) hazardous characteristic and would require

special handling, treatment and disposal at an offsite RCRA hazardous waste facility. Other waste

materials that may be encountered or generated as part of the remediation activities include minor

accumulations of miscellaneous solid waste such as sampling supplies and personnel protective

equipment (PPE), and liquid wastes fr-om dewatering and decontamination activities. Table C-2-1I

identifies the volume of soil that is anticipated to be excavated fr-om each of the five disposal sites. Other

major waste types expected to be generated as a result of remediation activities are liquid wastes from

dewatering and decontamination activities, liquid wastes fr-om bottles and/or drums, and other

miscellaneous solid waste. All wastes generated will be appropriately segregated, sampled and

characterized per the Work and Test Procedures located in Appendix B of the RASAP, and properly

disposed.
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80 9 14 5
RenteehalAclion Wo* Plan October 15, 2004
DunnField Dsposal Sies Rev.)I
AMCTEC No. 6301-03-0015

C.3.O GENERAL REQUIREMENTS

Waste types resulting from remediation activities may include contaminated soil, foreign debris, PPE, and

buried receptacles such as glass bottles and 55-gallon drums. These waste types will be managed in

accordance with this WMP.

C.3.1 WASTE MINIMIZATION AND SEGREGATION

Wherever possible, waste minimization strategies will be employed during implementation of the remedy.

Waste minimization for this project will be accomplished through design and planning to ensure efficient

operations that will not generate unnecessary waste. As part of the pre-mobilization briefing, emphasis

will be placed on waste reduction, and personnel will be encouraged to improve methods for minimizing

waste generation. Waste minimization practices include, but are not limited to, the following:

* Sequencing the work such that the time excavations remain open is minimized, thus
limiting the potential for stormwater entering the excavation (that may then have to
be handled as a liquid waste)

• Employing runoff controls to limit stormwater from entering excavations

* Monitoring that the extent of the excavations does not exceed the project
specifications except as indicated by field observation or analytical results that would
dictate more extensive excavation is required

* Monitoring that waste containers are packed adequately with minimal void spaces

* Using disposable items when the decontamination process would generate a waste

stream that would be more costly to characterize and dispose of

* Reusing items when practical

• Segregating contaminated from uncontaminated waste

CJ3.2 CHARACTERIZATION STRATEGY

Waste generated during RA activities will be characterized using approved sampling and analytical

information (both existing and new). As outlined above, preliminary classifications have been made of

anticipated waste types based on existing characterization data. Prior to ultimate disposal, waste shall be

further characterized to ensure compliance with applicable disposal facilities waste acceptance criteria

(WAC). Sampling of the waste for waste profile completion purposes and/or new waste characterization

purposes will be perforned in accordance with the approach outlined in the RASAP and Performance
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Standards Verification Plan (PSVP) (Appendix E of the RD) provided as Attachment 2 to the CQAP.

Appropriate and required documentation of waste characterization will be completed in compliance with

the applicable WAC.

C.3.2.1 Waste Characterization Sampling

Samples will be collected from soil stockpiles and roll-off containers and analyzed for toxicity according

to TCLP via EPA Method 1311 as well as reactivity, corrosivity and ignitability in accordance with the

CQAP. Composite samples will be collected for every 250 cubic yards of excavated soil or at least one

per disposal area. Liquid waste will be analyzed for VOCs, SVOCs, pesticides, PCBs, herbicides, TAL

metals, and RCI in accordance with the PSVP.

C.3.3 WASTE MANAGEMENT AND DISPOSITION

Waste generated as a result of the RA activities may include hazardous and non-hazardous waste. The

waste contains various types of contaminants, such as volatile organic compounds (VOCs), copper, lead

and polynuclear aromatic hydrocarbons. Typically most of the generated waste will be sent to a Subtitle

D disposal facility. Out of the 2,290 cubic yards of waste anticipated to be generated, approximately 360

cubic yards of waste are anticipated to be disposed of as hazardous waste at a Subtitle C disposal facility.

A number of Subtitle C and Subtitle D disposal facilities have been identified. These disposal facilities

are listed below. Each of these facilities is authorized to accept CERCLA waste. Qualifications for each

facility and a haul route to each facility ane included as Attachment I and Attachment 3, respectively to

this appendix. Pending regulatory approval of each disposal facility, the final selection of which Subtitle

C and Subtitle D facility to utilize will be based upon analysis of disposal and transportation costs. After

selection of the disposal facility and waste hauler, the transportation moute will be determined and

submitted for approval.

Subtitle C Disposal Facilities

* Chemical Waste Managemnent -EmelleAL -. approximnately 230 miles from site
* Chemical Waste Management -SulphurLA -approximately 500miles from site
* Michigan Disposal Waste Treatment Plant -Belleville, MI -approximately 750 miles from site

Subtitle D Disposal Facilities

• BFI- South Shelby Landfill -Memphis, TN -approximately 20miles from site
* Tunica Landfill -Robinsonville, MS -approximately 30miles from site

030015.03 C-3-2
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Three potential waste haulers have also been identified and are listed below. Each hauler has submitted

their DOT permit which authorizes their company to transport hazardous waste. These permits are

included as Attachment 2 to this appendix.

Waste Haulers

* US Bulk Transport, Inc. - Erie, PA
* Greenleaf Treatment Services - Macan, GA
* Robbie D. Wood, Inc. - Dolomite, AL

The Toxicity Characteristic Leaching Procedure (TCLP) test, along with tests for reactivity, corrosivity,

and ignitability, will be conducted on representative remediation/secondary waste samples to determine

whether it is considered RCRA characteristic hazardous waste. All RCRA hazardous waste will be

managed in accordance with all applicable regulations, including those related to temporary storage of

waste in containers and transportation offsite.

Movement of hazardous remediation waste that contains RCRA-restricted waste for offsite disposal will

trigger the RCRA Land Disposal Restrictions (LDRs). These wastes must meet the specified treatment

standards at 40 CFR 268 et.seq. prior to disposal in a RCRA Subtitle C hazardous waste landfill. Any

remediation wastes that are transferred offlite or transported in comnmerce along public right-of-ways

must also meet the applicable or relevant and appropriate transportation requirements (Table 5-4 of RD

which is included in Appendix A of this document). These include packaging, labeling, marking,

manifesting, and placarding requirements for hazardous materials. In addition, CERCLA Section

121(dX3) provides that the offsite transfer of any hazardous substance, pollutant, or contaminant

generated during CERCLA response actions be sent to a treatment, storage, or disposal facility that is in

compliance with applicable federal and state laws and has been approved by EPA for acceptance of

CERCLA waste [see also the 'Off-Site Rule' at 40 CFR 300.440 et. seq.]. Accordingly, MACTEC has

verified that the disposal facilities listed above are authorized for receipt of CERCLA wastes and have

obtained written evidence of valid EPA Off-site Rule approval (40 CFR 300.440) from the disposal

facility. This documentation is included in Attachment I and will be included in the Remedial Action

Completion Report.

It is anticipated that water wastes generated during the excavation activities will be containerized, solids

will be allowed to settle out, samples will be collected, and results will be compared to existing permitted

limits from the City of Memphis Public Works Department. Water meeting City requirements will be

discharged to the sanitary sewer system. Although not anticipated, if off-site disposal of liquid wastes,
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including liquid wastes from dewatering activities, decontamination activities, or other liquid wastes

resulting from the excavation activities, is required, a supplemental WMP for this waste stream will be

submitted for BCT approval.

C.3.3.1 Management of Non-flazardous Waste

Excavated soil anticipated to be non-hazardous will be stockpiled near its point of origin. A section of

20-mil PVC liner will be placed adjacent to the excavation in an area that has been cleared of material

that might puncture the liner. Depending on the site configuration and size, the excavator will place the

targeted soil directly onto the liner or onto a truck that transports the soil to the nearby stockpile area. A

1 0-mil cover will be placed atop the stockpile when all of the targeted soil has been excavated or at the

end of a workday. A clean soil berm will be placed around the stockpile to help secure the top liner and

to divert storm water runoff. Following placement in the stockpile, the excavated materials will be

sampled as outlined in the Work and Test Procedures included in the Remedial Action Sampling and

Analysis Plan. Following characterization, the stockpiled soil will be loaded onto trucks and transported

to an appropriate disposal facility with proper manifest. In general, minor amounts of inert solid debris

excavated with the soil will not be segregated prior to disposal, but will be profiled and disposed of with

the associated soil. However debris containing liquids may require over-packing and additional sampling

for characterization prior to disposal. The USEPA has developed guidance for the excavation and

sampling of containerized wastes. Wastes identified to contain liquids will be handled in general

accordance with the USEPA SOP 2009, 11/16/94. The site superintendent will direct the on-site activities

involving the handling of debris along with the required sampling.

C.3.3.2 Management of Hazardous Waste

Materials anticipated to be hazardous (i.e., D008 soil from Disposal Site 10) will be placed directly into

water-tight roll-off containers. An impermeable cover will be placed over the units to prevent

precipitation from contacting the stored material. When encountered, principal threat wastes (glass

bottles and 55-gallon drums) will be over-packed if necessary. Each waste stream will then be

appropriately sampled and characterized. If characterization results from these waste streams confirm the

presence of hazardous material, it will be disposed of at a permitted Subtitle C landfill.
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C.3.3.3 Contaminated Material Transportation and Otblite Disposal

Prior to offsite disposal of any waste, the PRA contractor will prepare a waste approval package for each

waste stream, including the following information to be provided to the generator (Memphis Defense

Depot).

• Waste profile identifying the Memphis Defense Depot as the generator of the waste

* Analytical summary table(s) applicable to the waste (based on pre-design

investigation data and fuirther onsite characterization)

* Letter of approval from the proposed waste disposal facility to accept the waste

* Land disposal restriction (LDR) notifications/certifications (for hazardous wastes
only)

* A completed waste manifest for signature

All waste and/or contaminated materials will be loaded and transported to a permitted disposal facility

that is in compliance with applicable state solid waste or hazardous waste disposal requirements and in

good standing with federal, state and local regulatory agencies. Certificates of destruction/disposal and

weigh tickets from State-certified scales will be provided for this activity. Copies of manifests signed by

the disposal facility will be obtained to document soil disposal.
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TABLE C-2-1

REMEDIAL VOLUMES SUMMARY AND DISPOSAL LOCATIONS
WASTE MANAGEMENT PLAN

MEMPHIS DEPOT
MEMPHIS, TENNESSEE

Affected
Volume
Estimate Disposal

Area Remedy Rationale (Cy 2) Location

3 ETD' Evidence of principal threat wastes (glass bottles 225 Subtitle 1)
and crushed drumns) in TI, T2, and T3.

4.1 ETD Evidence of principal threat wastes (drums) in 225 Subtitle D
Timind T2; and benzene and copper exceedances
in Ti.

I, ETD Copper exceedances in T3 and T4. 250 Subtitle D

Lead exceedances TS and T6. 360 Subtitle C

1 3 ETD Evidence of principal threat wastes (glass bottles) 55 Subtitle D
in T3.

PAH exceedances in Trenches 1, 2, and 3 - 900 Subtitle D

3 1 ETD excavation defined by asphalt-containing debris.
Copper and PARl exceedances in Trench 4 275 Subtitle D
- excavation defined by delineation of burn pit.

Total 2,290

Notes:
TFTD Excavation, transportation and disposal
2CY = Cubic yard; Affected volume is based upon dimensions of proposed excavation; Swell factor
volumes for disposal are not included.
3The RD indicates that VOCs were detected at Disposal Site 10 at concentrations that may affect
excavated material handling and disposal options. The RD estimated approximately 10% of the
excavated volume at Disposal Site 10 will be disposed of as hazardous waste because of elevated VOC
concentrations in the area. The waste will be profiled and disposed in the appropriate disposal facility.
Source: Rev I Disposal Sites Remedial Design (CH2M Hill, April 2004)

030015.03
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 6(90 ~ ~~~~1446 ROSS AVENUE. SUITE 1200

Q ~~~~~ D~~LALLAS, TX 75202-2733

JL2'6 28M

Ms. Grerchel Grout
Chemical Waste Management, Inc.
7170 lohn Brannon Road
Sulfur, LA 70665

Dear Ms. Grout:

This letter is in response to your request of July 24, 2002. for the affirmation that the
CERCLA Off-site determination of accepcabilty is still in effect for the Chemical Waste
Management facility in Suliphur, Louisiana (EPA ID #LAD000777201).

The acceptability determination for the receipt of CERCLA waste was issued 8 /23194.
Chemical Waste Management (CWM) remnains acceptable for the receipt of CERCLA waste
under the U.S. Environmental Protection Agency (EPA) Procedures for Planning and
Implementing Off-site Response Actions (40 Cfl 300.440) until EPA notifies CWM otherwise
in writing.

If you have any questions regarding this letter, please contact Ran Shannon of my staff at
(2]4) 665-2282.

Sincerely yours,

6&t D:. (s 0Ae
Carol D. Peters-Wagnon, Chief
ALONM Section
Hazardous Waste Enforcement Branch
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CHEMICAL WASTE MANAGEMENT - LAKE CHARLES
A WAenll MANAOMEP COMPAN

7170 John Brannon R~oad

August 4, 2004

Michael LaPrade
Mactec
3200 Town Paint Dr., Ste 1 00
Kennesaw, GA 30144

Dear Mr. LaPrade:

Please reference 40 CFR Parts 260, 261, and 262 when making a waste determination.

Acceptance at Chemical Waste Management will depend on the waste that you have. For

instance if you were to have lead contaminated waste, with the waste code of only DOOS,
we would need TCLP analytical.

Sincerely,

Chemical Waste Management

~>k~j 2/•K• 4Z
Lisa McComb
Industrial Account Representative

A Division of Waste Managemaent of Louisiana, Inc.
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Remedial Action Work Plan October,15, 2004
Dunn Field Disposal Sites Rev. I
AlACTEC No. 6301-03-0015

Michigan Disposal Waste Treatment Plant

Belleville, MI
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un T A1TIEIMRP!PP!BaAZ PROTECTWIO AGENCY 309 16 0

1 77 nWEST *ZSONBOU LEVARD

Mr. David Lustk
Michigin Disposal Inc.
1349 Huron1
Yps il I iti., Hichi gan 481R7

'Re: 03ff-si'te PoicyCipit,
Michigan Dlrpckal Inc-
MID 0G0 7Z4 1531

Dew- W. Lusk:

The. ni-ted. States Environmental Pratjecion* Agency previously informed you in a

l etter, dated Septeuteir ZZIS9Z, tiat~yuur facilitty was not..acceptable to

r-eceivye i'aste from response actiatns taken under -the CoupeherlilVe

:Enviroflmfltttl Aesponse, Compensation & Liahili-ty Act (CERCLA). due to relevant

vialations of the ResourcE Conservation and Recovery Act CRCRA-

The purpose of this letter Is to nratify you that the deficiencies under

'40 CFR 264.173(1), 26B.7(a)(7t arid ZGB7(b)(4).&(5) have been resolved. Wie

want to informn you that your facility is acceptabole to receive CEECLA

(Superfbnd) waste.

If you have any questions, please call Ger tru d atuschkovitz -in the RCRA

Enf orcwfltt- Btanch at (312) 353-79Z1-

'Sincerely yours.

Willianm E. Muno..ACtl z tr
Waste Management Division'

cc: Ben Okwumabtia. NfltR
Michael Busse, MOHlR

RdffAd2 Fbqail I
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* 'THE ENVIRONMENTAL QUALITY COMPANY

August 6, 2004

mactec Engineering and Consulting
3200 Town Park Drive
Kennesaw. GA 30144

RE: Lead Sail in Memphis. TN

Dear Michael LaPrade:

On behalf of The Environmental Quality Company (EQ), we are pleased to offer oujr intent to

propeily manage D008 contaminated soil waste, The intent is contingent upon approval at

Michigan Disposal Inc., Ea-s hazardous waste treatment facility.

Michigan Disposal has the proper permits to accept the aforementioned waste. However, the

acceptance is contingent upon the submittal of a completed Waste Characterization Report and

certified analytical or sample.

As a general guideline. EQ will require a 5-point composite sample per 200 tons of waste. The

limitations for treatment are dependent upon many factors. In general. the upper limit is

approximately 500 mgJL TCLP. If the mateinal were greater than that limit, we would need a

sample to do a treatablity study.

EQ Treatment and Disposal facilities also offer indemnfllicationl as well as copies of all permits,

insurance certificates and any other information upon request.

Facility Information:

Name: Michigan Disposal, Inc.

Address; 49350 Worth 1-94 Service Drive
Belleville, Michigan 48111

USEPA ID U: M1D0007248 31

If you have any further comments or questions please feel tree to call me at (800) 592-5489.

Sincerely,

Tracy~ckee
EQ - Resource Coordinator

49350 NORTH 1-94 SERVICE DRIVE . BELLEVILLE, Ml 48111

TEL.: (800) 592 - 5489 * FAX. (800) 592-5329
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Dun. Field Disposal Sites ARe I
MACTEC No. 630 1-03-0015

Chemical Waste Management

Emelle, AL
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W M . ~ ~~~~~~~~~~~~~~wawhr IdE1A NACfRfEIW

- Bmek~~~~~~~~~~~~~~~~~~~ihy17N.MlMutt"hf 163
P,O.Box 55
Ermll,. AL. 35459
(205) 652.9721

DATE: October 13,2004

TO: Customer Service

FROM: Rodger Henson
Market Area Manager

RE: CERCLA Status at the Linelle Facility

CERCLA status is more or less self-implementing and the way the "off-site
policy" works there is no single document or permit that allows a
commercial TSD to receive CEROLA wastes The -off-site policy"

automatically grants CERCLA status to facilities which meet certain

requirements; (ie.; no releases, no relevant violations and inspections).

Therefore, there is no documentation received from the agencies unless

CERCLA status is losi or temporarily suspended.

The Emnelle Facility does meet the criteria outlined ina the policy, has not lost

CERCLA status, does routinely receive CERCLA wastes and is an approved

facility under the 'off-siie policy". There is, however no single document-

that I can provide. you which states this approval.
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0 Home ~~~~~CWM - Emelle - AL
o contact us

o Services About Waste management

o Community Waste Management, Inc. is its industry

o Related Links ~~~~~~~~~~~~~provider of comprehensive waste mana
0 Related Links ~ ~ ~ ~ ~ ~ ~ /Headquartered In Houston, Texas, we p

o Request Into. of life in many communities, providing,
approximately 25 million residential anc

o Pay Your Bill commercial customers in North Amerlcz

THE CWM - EMELLE ALABAMA FACILI-1N
West Alabama, about five miles north a
Emelie in Sumter County. This 28100-at

located atop a geologic phenomenon known as the Selma Chalk Formation, a I
homogenous and essentially Impermeable formation. Approximately 700 feet
with a permeability of lx1O-7 cmn/sec isolates the facility from the nearest gro(
producing aquifer. The thickness and extremely low permeability of this geoioj
pro~vide a natural environmental protection that exceeds regulatory requireme'
cells are constructed with double synthetic liners anid leachate collection syste.
rain water. Design and construction of the disposal cells ensure that the envlrc
protected. CWM Emelle has a RCRA Part B permit from the Alabama Departme
Environmental Management with authority from EPA Region IV. TSCA disposal

___________________ ~~~issued by EPA Region NV.
WM News

Felago, Trevathan In addition the facility offers:
named to new
positions 1. TSCA iandfill (PCB), Including PCB landfill and PC5 equipment servicinS

> Q2 EarnIngs 2. RCRA landfill, including treatment, soiidification, decharacterization, ar
Announced 3. Debris management. including macroencapsulatlon and mlcroencapsul

4. Storage and transshipment of waste for recycling, fuels blending, and

Continuing to make a diffearence

Waste Management is strongly committed to the safe and responsible manage
and the highest quality of service, We are responsive to the concerns of our ci'
diligently to ensure regulatory compliance and protection of the public's health
resources.

©q2003 Waste Management, Inc.

httnv//wusw wrn rnm/Tr-mnl~ites/PfA(A0433/index .asn 8/4/2004
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0 Home ~~~~~CWM - Emelle - AL

o contact us

o Services contact us

o Community Street Address

0 Related Links ~~~~~Office:
o Related Links ~~~~Highway 17 North

o Request Info. Milemarker 163
o Pay YOUT Bill ~~~~Emelie, AL 35459 Map It!
0 Pay Your Bill ~~USA

Phone: (800) 652-5755
Fax: (205) 652-6289

Mailing Address
Office:
P.O. Box 55
Emelle, AL 35459
USA

Billing
Hours:
7:30 am - 4:00 pm
Monday - Friday
Closed on: New Years Day, Memorial Day, Independence Day, Labor Day,

Thanksgiving Day, and Christmas Day

Kcathye Howard
Billing Clerk
Office: (205) 652-8037
Fax: (205) 652-8289
khoward~wm.com

Collection
Hours:
7:30 am - 4:00 pm
Monday - Friday
Closed on: New Years Day, Memorial Day, Independence Day, Labor Day,

Thanksgiving Day, and Christmas Day

Gina Holmes
Collections Clerk
office: (205) 565-8040
Fax: (205) 652-8289
gholmes~wmn.com

Customer Service
Please contact Customer Service for all sales, disposal, and customer

questions.
Hours:
7:30 am - 4:30 pm
Monday - Friday
Closed on: New Years Day, Memorial Day, Independence Day, Labor Day,

Thanksgiving Day, and Christmas Day

Customer Service
office: (800) 652-5755
Fax: (205) 652-8289
kknox~wrn.corn

htttvllwww wm .com/Templates/FAC4333/cofltactS.asp 
8/4/2004



CWlv - Emelle - AL rage z tn i

809 16 7
Dispatch
Transportation Scheduling (Rolloffs, Tankers, Flatbeds, vans, and
Dumps)
Hours:
7:30 am - 4:00 pm
Closed on: New Years Day, Memorial Day, Independence Day, Labor Day,
Thanksgiving Day, and Christmas Day

John Griffith
Trans. Coordinator
Office: (205) 652-8338
Fax: (205) 652-8289
jigifflth~wm.com

Environmental
Hours:
7:30 am - 4:00pm
Closed on: New Years Day, Memorial Day, Independence Day. Labor Day,
Thanksgiving Day, and Christmas Day

Vanessa Watkins
Approval; Supervisor
Office: (205) 652-8442
Fax: (205) 652-8013
vwatklns~wm.com

Teresa Williams
Environmental Supv.
Office: (205) 652-8140
Fax: (205) 652-8143
twili~ams~wm-com

Human Resources
Hours:
7:30 am - 4:30pm
alosed on: New Years Day, Memorial Day, Independence Day, Labor Day,
Thanksgiving Day, and Christmas Day

Brenda Harper
Human Resources tMgr.
Office: (205) 652-8006
Fax: (205) 652-8012
bha rper~wm. com

Safety
Hours:
7:30am - 4:00pm
Closed on: New Years Day, Memorial Day, Independence Day, Labor Day,
Thanksgiving Day, and Christmas Day

Brenda Harper
Human Resources Mgr.
Office: (205) 652-8006
Fax: (205) 652-8012
bharper~wm.com

Sales
Contact Customer Service for all sales Issues.
Hours:
Monday - Friday 7:30 AM - 4:30 PM
After hours and weekend receiving may be arranged for large event jobs.
Closed on: New Years Day, Memorial Day, Independence Day, Labor Day,
Thanksgiving Day, and Christmas Day

Customer Service
Office: (800) 652-5755
Fax: (205) 652-8289
kknox~wm.com

httnv//www-wm.comffemr~lates/FAC4333/cofltacts.asp 8/4/2004
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Robinsonville, MS
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400 so,',UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
fl REGION 4

ATLANTA FEDERAL CENTER
(M ~~~~~~~~100 ALABAMA STREET. S.W.
4k ~~~~~~~ATLANTA, GEORGIA 3030343104

SEP 6 1 E

4WD-RCRA

CERTIFIED MAIL
RETURN RECEIPT REOCIESTED

Mr. David Kraus
Trash Hunters of Tunica
6035 Bowdre Road
Robinsonville, MS 38664

SUBJ: CERCLA 0ff-site Rule: Affirmative Determination of
Acceptability for Tunica County Landfill, Tunica County,
Robinsonville, Mississippi, Solid Waste Permit Number
SW-0720 0104 59

Dear Mr. Kraus:

The U.S. Environmental Protection Agency, Region 4 (EPA) has
made an affirmative determination of acceptability for the receipt of
non-hazardous CERCLA off-site waste at the Subtitle D lined section
of Tunica County Landfill, Tunica County, Robinsonville, Mississippi,
Solid Waste Permit Number SW-0720010459. Pursuant to 40 C.F.R.
5 300.440(a) (4), EPA has completed an initial assessment of Tunica
County Landfill, and finds that the Subtitle D lined cell at Tunica
County Landfill is acceptable for the receipt of non-hazardous off-
site waste. Such off-site waste is defined as those wastes generated
as a result of activities authorized pursuant to, or funded by. the
Comprehensive Environmental Response, Compensation, and Liability Act
(CEBC LA)

On September 22, 1993, EPA amended the National Oil and
Hazardous Substances Pollution Contitngency Plan, 4U C.FXR.
Part 300, by adding Section 300.440, now known as the Oft-site Rule.
The rule implements and codifies the requirements contained in CERCLA
Section 121 (d) (3). and incorporates many provisions of the November
13, 1987, OSWER Directive (No. 9834.12), known as the Off-site
Policy. The Off-site Rule establishes the criteria and procedures
for determining if facilities are acceptable for the off-site receipt.
of CERCLA waste, and outlines the actions affected by the standard.

A~eyojadiR..cycM* -pdkfld WMi Vegtttbl 09 8m.dWI - 100% ANqVcdFw.r (40%POcNwwu~)
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The off-site Rule requires 
that prior to a fai~t5zita

recept f CZCLAwaste, EPA shall 
determine if there are 

relevaflt

releases of- CReleant 
violationls at the facility. EPA believes tjhat

affinflative determinations 
of mc~ laylbe" anemd "conptrole fr- e

are necessary before 
a facilityma bedmdacptlefr 

h

receipt of CERCLA wastes- 
ino uiaCut a

This affirmative determinationpeenaie 
of TuiaCu tyhadfl i

based ofl information provided 
by rersettie ofl the MiEi Q

Depatmet o Enironmental Quality 
(k4DEQ) O uy1, 98ME

conducted an inspectionl 
to determn teT nis Conty Lanfiiv 

s

compliance with the 
applicable state regulation 

andiefcate that

0 pe&tilg erits. The results Of the inspect±Oiondicte 
thtnh

Subrtitng 0piedr ela Tunica County 'Landfill 
is currentyi

compilne withd appliale environmental 
standards- Based on

commuinicato with appEicaperonnielt 
the U.S. EPA Regionala Officeha

nommuinfration withcting 
aesny envlroflffeftallY significant 

relea'6 of

hazanfrdosaubtaonce 
rmteSubtitle D lined 

receivinlg unit

Therefore effstances fron rheceipt of this letter Tunica 
Countyeat

Landfill effaccetable tpon recei.ve non-hazardous 
CERCLA Off-site at

at the Subtitle D lined 
cell of thefilty desriedmiabiove PA

would like to make it 
clear that the affirmative deterinatin 

ne

accetablit ±sfor the Subtitle D lined cell only. Sh eltn e

informationt affeCting 
this determination develop, 

EPA reserve

right to revisit ti eiin

Pleae n~tethat this determination 
does not supersede the

zequirSfements of Subtitle C of the 
ResourceCosrain 

nd ecvy

Act for cERCLA wastes which 
are also hazardous.

The CERCLA off-site 
status for Tunlica CounynLndfilPi

acceptable for Subtitle D solid 
waste and will remain 

so untl PA

notfie yo oterwise. However, please note 
that the CECL a

soiitestatus for a facility 
is dynamic in nature 

and is subject C

change. If You have any questionls 
concernlfgti atepe

contact Jack Cowart, 
of my staff, at (404) 562-8007.

o. GeenDirctor

Wast Maagemnt iviion

enclosure

cc: David Lee, MDEQ. w/enclosure

Billy Warden, MDEO
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wift it 
~ ~~~~~~~~~~~~THE TUICA^ L^NDFILL

6035 Bowdre RorAJ
1Tnmcs L.oom, MS 38664
(6621 363.2282
(662) 363-0170 P"

August 4,2004

Mr. Michael Laprade
MacTec
3200 Town Point Drive
lKennesah, GA 30144

Dear Mr. Laprade,

Waste Management of Tunica Landfill is pleased to be considered as a

disposal option for your project at the Memphis Defense Depot.

In accordance to our solid waste permit, special waste streams must be

profiled, which consists of analytical testing and other waste characterization

infornation, and approved by an approvals chiemist from Waste Management

and in some cases the Mississippi Department of Environmental Quality.

The necessary~analytical testing requirements are based upon waste type and

source. These testing requirements are set forth by federal and State

Regulations and will be communicated once a Waste Management Profile has

been submitted.

We look forward to working with you on your project and have enclosed a

copy of this facility' CECLRA approval and The Tunica Landfill Audit

Package for your f iles.

if you should require any additional, information please feel free to contact

me.

Respectfully Submitted,

6i~n/anager
Th nirca Landfill, a Waste Management Company
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South Shelby Landfill
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,pltD% UNITED STATES ENVIRONMENTAL PROThCTION AGENCYK

REGION 4
ATLANTA FEDERA.1 CENTER(V ~ ~~~~~~100 ALASAMA STREET. tW_

ATLANTA. GEORGIA 30303-3104

August 19, 1997

4WD-RCRA

CEPRTTFTET) MATTL
RPYWMh RPWC.TP' WRflQESrED~j

Mr. James E. Flezangn;
BF1 South Shelby Landfill
5494 Malone Road
Memphis, TX~ 38113

STUhJ! CERCLA Off-Site Riflez Affirmativ~ le Dtimna&rnn enf
Apg~tabiitv orBFI South Shelby Landfill

Shelby County, Memphis, Tennessee, Tennessee Department of
Environment &x Conservation Solid Waste Permit
Number SNL 79-106-0135.

Dear Mr. Fleming:

The U.S. Enivironmental Protection Agency, (EPA) , Reuion. 4
has made an affirmative determination of acceptability for the
receipt of non-hazardous CERC.A off-site waste at the Subtitle D
lined section of BPI South Sbe2.by Landfill (BP1-South sh&3hwj>
Mempbis, Tennessee, Tennessee Department of Environmental &
Conservation solid waste Permit Number 79-106-013 5 Pursuant to
40 C.F.R. S 300.440 (a) (4), EPA has completed an initial
assessment of BPI-South Shelby, and finds that the Subtitle D.
lined cell at SFI-South Shelby is acceptable for the receipt of
non-hazardous off-site waste. Such off-site waste is defined as

* those wastes generated as a result of activities authorized
pursuant to. or funded by, the Convrehensive Environmental
Response, Compensation, and Liability Act (CERCLA) -

On September 22, 1993, EPA amended the National Oil and
Hazardous Substances Pollution Contingency Plan, 40 C-F-R.
Part 300, by adding Section 300.440, now known as the Off-site
Rule. The rule jirplements and codifies the requirements
contained in CSRCLA Section 121 (d) (3) , and incorporates many
provisions of the November 13, 1987, OSWER Directive
(No. 9834.11), known as the Off-site Policy. The Off-site Rule
establishes the criteria and procedures for determining if
facilities are acceptable for the off-site receipt of CEECLA
waste, and outlines the actions affected by the standard-

R~ycftdS0VCWq~tfl .PESVSPOR '84Mds Tfl%PARYCvdd P*W(4Mft*P0s~wms)
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The off-site Rule requires that prior to a facilitY's

initial receipt of CERCLA waste, EPA shall determine if there are

relevant releases or relevant violations at the facility. EPA

believes that aff irmative determinations of compliaflce' and

"c-ontrol of releases* are necessary before a facility may be
deemed acceptable for the receipt of CflCLA wastes.

This affirmative determination of BFI-South Shelby is based

on information provided by representatives of the Tennessee
Department of Environment & Conservation (TDEC) - On
May 14, 1997, TDEC conducted an inspection to determine snI-South

Shelby's coupliance with the applicable state regulations 
and

effective operating permits. The results of the inspection

indicate that the Subtitle fl lined cell at BF7-South Shelby 
is

currently in compliance with applicable environmental standards.

Based on communication with TDEC: personnel, the U.S. EPA 
Regional

Of fice has no information indicating any environmentally

significant release of hazardous substances from the- Subtitle 
D

lined receiving unit. Therefore, effective upon receipt of this

letter SF1-South Shelby is acceptable to receive non-hazardous
CERCLA of f7 site waste at the Subtitle D lined cell of the

facility described above. EPA would like to make it clear that

the affirmative determination of acceptability is for the
Subtitle D lined cell only. Should any new information affecting
this detenui~nationl develop, EPA reserves its right to revisit
this decision.

Please note that this determination does not supersede the

requirements of Subtitle C of the Resource Conservation and

Recovery Act for CERCLA wastes which are also hazardous.

The CERCLA off-site status for BFI-South Shelby is

acceptable for Subtitle D solid waste and will remain so until

EPA notifies you otherwise. However, please note that the CERCLA

off-site status for a facility is dynamic in nature and is

subjeact to change. if you have any Questions concerning this

matter, please contact Houston Gilliand Jr., of my staff, at
(404) 562-8617.

ting Director

aste Management Division

Enclosure

CC: Mark Thomas, TDEC, w/enclostire
torn Tiesler, TDEC:
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State of Tennessee Solid Waste Management Program
Department of Environment 401 Church Street
and Conservation Sth Floor L & C Towver
Division of Solid Waste Management Nashville, Tennessee 37243-1535

615.53240780

REGISTRATION AUTHORIZING SOLID WASTE
DISPOSAL ACTIVTIES IN

TENNESSEE

Registration Number: SNL 79-0135 EXT
Date Issued: December 9,, 1999

Issued to: BFI Waste Systems at North Amenica, Inc., for a facility located in south Shelby
County, Tennessee

Activilties Authorized: Construction, operation, closure and post closure care of a Class I
Landfill in accordance with the approved operation manual and engineering plans

By my signature this registration is issued in compliance with the provisions of the Tennessee
Solid Waste Disposal Act (Tennessee Code Annotated, Section 68-211-101, et seq.), and
applicable regulations developed pursuant to this law and in effect; and in accordance with the
conditions and other terms set forth in this registration document and attached Registration
Conditions.

NM pple,'ireor
Division of Solid Waste Management

JMNIDBM/mjs PERI
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August 6, 2004

Mactec
Michael LaPrade
3200 Town Point Drive
Suite 100
Kennesaw, Georgia 30144
VIA FACSIMILE: (770) 421-3486

Re: South Shelby Landfill

Dear Mr. LaPrade,

As per our telephone conservation Thursday BF1 South Shelby Landfill can accept the non-
hazardous contaminated soil and debris from the Defense Depot in Memphis. Please note the
material must pass TCLP testing and the results will be required to accompany a BFI waste
profile that will be review by SF1 corporate waste approval group prior to shipping. A State of
Tennessee approval letter will also be required. Once the proper approvals are in place a EPN
manifest (provided at no charge) will be required with each load.

Attached please find the following.
• CERCLA approval
* PermnitlID
* Landfill Fact Sheet

If you have any questions or require additional information please do not hesitate to call me at
(901) 872-7258.

Thank you,

Shana S. Fristick
Special Waste Consultant
SF1 Memphis Landfills

Memphis L.andfills * 7111 Old Millington Road P.O. Box 1207 (38083) Millinigton, Tennessee 38053

Phone 901-872-7258 - Fax 901-872-7205
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UNITED STATES OF AMERICA
DEPARTMENT OF TRANSPORTATION
RESEARCH AND SPECIAL PROGRAMS ADMINIlSTRATION

HAZARDOUS rAATERIALS
CERTIFCATR OF REGISTRATIONLe FOR REGISTRATION YEAR 2004.2007

Regirreat: U S BULK TRANSPORT INC
GARY OOODEU-E
205 PENNBjRIAR DRIVE
ERJE, PA 16509-M00

This cerilias that the registrat Is registered with tho U.S. DcpvtncM of Transporratiolt as required by

49 CRF' Pern 107. Subpflt G.

This certificate is issued undO; the uzlthotitY of 49 U.S. C. 5 103. 11t is wdUdWO4 to Alter or faluify skis

docvn'ntra

Reog. NO: 061104 00! 0091.6 Issuedr 06(1104 Expires: 06/20/7

Racwrd l~epinst Requirensento for the Rlegistration Program

The followminig niust be maxintained at the puindipel plmoc of busness for a period of three years fram the

date of issuance of ths Certificate of'RegiSraTion

(1) A capy Of the registrtionl etamcnet filad! wthb RPA; and
(2) This Certifiaes of Roqisfratioa

Each Persn subject to the registration reuqiiitinnt must furnish Oma peXsofls cmrtficttt of Rqzistaton

(or a copy) and all other recoads and information pettaining to the tinftrration contained n &he registration

swveeni to -n auxhmcizcd npretcfldw or special agrm of the U. S. Department of Trvnsportatiopyo

request.

Each rot.r watier (Puivate or for-bhic) and weob vessel cpert*or subject to the registrtion' rtqireientf

nust keep a copy of the current Canlificsta of Uqgimndton or another dotument bearing the revmi oI

nmaiber idertifled as the -U.S. DOT Retret Reg. No? in end, wrecl and tsuck tractor or vessel (traflers

and stlni-trtiler, not inchued used to usnwoan hazardous muterliuls Subjoel to fth roglutuitloi

requirmnent. The Ceniicatc of Rqismvtion or docinatcu besting doe registation number cnn: be mods

ovaioable. uipn inquest. 10 cnfbucurtwfiaflprmlf.

Fm infomTation. cornea the Hawadoua Msmratahs Registration Manager, DHM -60 Reseatre and Special

Programs Adminkm ilhoD U.S, Deparmient of Trunspcflotiofl. 400 Sev-nth Street SW. Washington. De

20590, tclcphww (202) 366.4109.
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UNITED STATES OF AMERICA
DEPARTMENT OF TRAN'SPORTATION
RESEARCH AN PCA ROGRAMS ADMINISTRATION

f) HAZARDOUS MATERIALS
CERTIFICATE OF REGISTRATION
FOR REGISTRATION YEAR 2004-20

Rewflritit C,RGLNLFAF TkLATN(ENT SF.R VCrS
DANICLNUL.F
100 WASTE RES2ARC.HS DR

T~his certi fiy' itur the scgisrant is rswstercdl *hb the US Depamnm vof Transponalion as rquivvdlby
49 CRF Parn 107. SubpartOt.

Thittccfltifiattse ~s ,,d undcr the auhonty of49 UJS.C. 510,4 111is unlawful to alcror falsify this
dc'cublont.

kegNo: 0505 04 O0i t OI M Issued: 05/05104 Ewpires: 06/30/05

Record Keeping teqmnremects for the Rpqkrration Program

The fnfowuiignmust bemainTained a the principal place of busincssfor; pinod of three-yearfom
dAse otisquaiice of thisi ctiflcaw of Registration:

* tIX A copy-of the registrrnion stwcuianc (lied .vithi RSPA: and

(2) TM, rerdfiifteuctfikRopwrion
Etch pcsom~ suabject topujw regi.-4nwaioo stquarcrneMm irsL fumtish that penonmis Certificate of Rctt-rin rsun

*(or a copy).ind all otiiermcivrds and information pertaining toth. wilomationcoutained in the ft~rtltian"
stat~ement in n oluthOnu~d MrcpcnhfAiivt Or special agent Of theC U. S. Deplartmllent (If TnmpnitlArion upon

p~th pflnte catolier (pen-at, or for-hire) and each 'ncle operator subtec¶ to die ngisustiono requiftntcnli

muu kcrqmacopy Oif :li: ednvint Cartificatit of Rc~otraton or wnorher doicuetimw bearing the rcgimtraion
mil ,minilee ~rs micl inchij'U.S DOT azina Pre. NO.'i cacti truck and truck trco rvessel (traler

iti sei-tvilri;no inludd) owltotiaflsport harnirduusl mawnrals subject to thir frqtimtiton
requiremenli, The Ccrtificmc of Rtegihmnuaoui or document bearing the reg~taiptmio number must be mndc
available, upon request,vm enforC417011enr pcr10oru1cI.

F~urlllfonarisoii, coulgao the IHuArdloui Mulcr~i Rcgislrntiin Mianago, tflIM-AO ReIttolim and Special
rrgrarins Administratiow. U.S. Dprietof Trnanportation, 400 Scvcnrh Streoet. SW. Wntungtsr, DC

* 0590. telephiob (202) 166.4 109.
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UNITD STATES OF AMERICA
DEPARTMENT OF TRAN'SPORTATION
RESEARCH AND) SPECIAL PROGRAMS ADMINISTRATION

HAZARDOUS MATERIALS
~~ CERTIFICATE OF REGISTRATION

FOR REGISTRATION YEAR 2003-2006

flaziuact ROBBlE 0 WOOD INC.
Aftn: Robwrt C). Wood, Jr.
P.O. Box 125
Dolonat, AL. 35061

Tiha o thatt fth iqim is regwncd with the U.S. Dwamwm of Tmmponsia aS rVuhS bj
e CYR ion17, subpt 0j.

Ibis &tificte, is Lamed aide lb* mudorit$ of 49 US.C 510ea. It aS uWawWhI to mlnw a blaify dais

Rag No. 051603 008 042WN lwznt 05119/3 -ExM& 05/3010

bOf ancem Of Vtll Cu~a d FAeqstmL

m pf ain ine tar mPm RAmIIIntn tOlpess cEo RgWb
Eadi ~Pn) andd IDt dew andm btnmmgon pefla ffng to T pe Idumbac.mrnd h of ramlb

dma1Inu a gterbz4 IkWE)mu Ort Medal aWofntoU.rS ubject of TeitarampbanrkenWum

a'ti -w8m a'nc to micarat etikle o o~rab vw entrdmzu beawkqd OwimbuntAri-mbw tfwd as to 'Ut& DOT Hazng Beg. W., hi each hit aMd Vit trwflr wet vaunt kan oM-bai AS Wiud u wd ID bmuwt haadou fmathe m~pd Wo t mghbdin
MraimNst The C1a1111S1 Of H111n all tordme beurhg ffe rag nan n mib ma be masde
nttls Wmp aqus, to miupwtuw pusmne

For wn=n a too Nazudou Multb Regiafra MOWge, 0141-G Researh med SpecalPcm.Aftunaza~ U.S. Oapanens uf Tmuwottm. 40 Bestd Stuet SW. WeaMgtgIM DC

2'2d S~~8tK12ettL:01 t6o8 2s9 SW2 3Dmn63S 83WC1SflD wmW10LC? f0:ST t'e&3-eT-Dryd
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8C9 18 6
Pr Maps & Directions Lake Charles Facility

MAP: overview

Memph~~~~s From : 2029 Troyer Avenue,
- ~~Memphis, Tennessee

To : 7170 John Brannon Road,
Sulphur, Louisiana

Total : 621.9 miles
Distance (839.9km)
Total Est : 8 hirs., 16mins.

- ~~~~~~~~~~~Time
J245

-~~~~~~~ ~~USA DARECMONt
Sh ~~~~~~~~~~~~~2029 Troyer Avenue, Memphis,

Shreveport ~ ~ ~ ~ ackorTennessee to 7170 John Brannon
Road, Sulphur, Louisiana
Distance: 521.9 miles (839.9 kin)

I. Start out heading EAST on

TROYER AVENUE towards1 ' ~~~LLOYD STREET. Drive for 0.2
2. Turn RIGHT onto LLOYD STREET.

Bat~~~i~~i Roull ~~~Drive for 0.1 miles.

Bea -3. Turn LEFT onto MEMPHIS DEPOT
([~~~.s~~~J N~~ew Orleans GPARKWAY. Drive for 0.2 miles.

oeo gem ~~~~~~~~~~G~of'Avi'-c, 4. Turn RIGHT onto AIRWAYS
BOULEVARD. Drive for 0.5 miles.

LEGEND 6. Go STRAIGHT to get on 1-240 W.
- Trip Route A Starting Point A ROstaurntit 6 oSRIH n16N Drive for 22mls
O Scenic Byway Stopover Point A _G TAIH n1_ N rv o

Detour/Construction S Destination flAttraction 0.3 miles.
- Toll * Mapped Location ~Ld~g7 aeei ubr2At e nI

Controlled Access A~Ldig7 aeei ubr2At o nI
- Primary * AMA Offices J, Campgwund 240 S towards 146551 JACKSON
- Secondary * CMA Office AA MISS. Drive for 0.3 miles.

Unaed 0 city Auto Repair 8. Go STRAIGHT on 25A. Drive for
.... Trail 4;EetLcto M So or0.2 miles.

interstaEen Lcaio ClSVS 9. Go STRAIGHT on 1-66 S. Drive for

O TransCanadian Hw*y ~ Interchange /Exit Number 201.9 miles.
US Highway Available this Exit: 10. Take 1-20 W towards 1-S6 S 11-20

o StatelProvinClal Route f Food W I MCCOM9 I VICKSBURG. Drive
(* Rest Area I Lodging for 1.9 miles.

F MAA Approved Food 11. Take exit number " to get on 1-66
L MAA Approved Lodging S towards i-5B S If US-SI S. Drive

City names in red have AAA recommended
lodging andlor dining facilities listed in the TourBook for 127.9 miles.

C 2Q04 MAA, 0 2004 ESRI, 0 2003 GDT. Inc. 12. Take exit number 298 to get on I-
C 2004 Navigation Technologies, 0 2004 Kivers, Inc. 12 Wtowards BATON ROUGE.

Drive for 37.4 miles.
These directions are Previed solely as a guideline.

No representation is made or warranty given as to their 13. Take 1-ID0 W. Drive for 4.5 miles.
content route practicabutty or efficiency. User asIsuMes 14. Stay STRAIGHT on i-10 W heading

aDl risk of use. MAA anid its suppliers assume no responsIlbIlity towards LAFAYETTE. Drive for
for anyIo"s or delay from use. 134.3 miles.

,ttn://i1102 .aaa-cnm/itt/niitnutihtmi/nI 91 6BFDF6691 90F0E81I25FOFF527BBB61 22224.html 8/6/2004
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15. Take exit number 20 towards LA-
2?71 CAMERON I SULPHUR. Drive
for D.2 miles.

IS. Keep LEFT at the fork towards
LA-27 S. Drive for 5.4 miles.

17. Turn RIGHT onto LA-108 W. Drive
for 2 miles.

18. Turn LEFT onto JOHN BRANNON
ROAD.

19. Drive for 1.5 miles to roach the
destination.

bttn://itt02.aaa.com/itt/outvut/htxnllp 191 6BFDF6691 90F0E8 125F0FF527BBB61]22224.html 8/6/2004
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Maps & Directions Michigan Disposal Waste Treatment Plant

MAP: overview

e From 2029 Troyer Avenue,0 ~~~~~Memphis, Tennessee
Chico Lot, k Em-r To Belleville, Michigan

-- ' ~~..~~lov jnd Total 763.3 miles
'~~q ~Distance (I 228.4km)

Total Est. :11 hrs., 4mins.
Time _ _ _ _ _ _ _

Unianapoils ---
DIRECTIONS:

Cincinnati 2029 Troyer Avenue, Memphis,
St. Louis -UA Tennessee to Belleville, Michigan... P 9 ~~~USADistance: 763.3 miles (1228.4 kin)

2, K ~~~~~~~~~~~~~~~~~1. Start out heasding EAST on
TROYER AVENUE towards
LLOYD STREET. Drive for 0.2

* ~~~~~~~~mites.
V ~~~2. Turn RIGHT onto LLOYD STREET.

- ~~~Drive for 0.1 miles.
3. Turn LEFT onto MEMPHIS DEPOT

PARKWAY. Drive for 0.2 miles.
* -. ~~~4. Turn RIGHT onto AIRWAYS
U' ~~~~~BOULEVARD. Drive for 0.6 miles.

6- S~~~~~~~~~~~~~~. Go STRAIGHT to get on 1-240 W.
Drive for 2.2 miles.

LEGEND 6. Go STRAIGHT on I-CS N. Drive for
Trip Route atSatn on etuat6 miles.

4111111a cenc BwayE)Stortinr Point ~ fual 7. Stay STRAIGHT on 1-66 N heading
* >Dotour/Construction Destination IjAttraction towards 1-66 N I US-61 N I ST
-Toll ± apdLcto
- Controlled Access Ma~dLcto pLodging LOUIS / LITTLE ROCK. Drive for

Primary AA Ofi j amgrun 7.8 miles.
Seonary CAA Office AAA Approved 8. Stay SLIGHT RIGHT on 1455 N
Unpaved 0 city Auto Repair heading towards BLYTHEVILLE I

....Trail Eventilocation Show Your JONESBORO. Drive for 130.8
Tunnel Card &Save miles.

W interstate
O TransCanadian Hwy *314 interchange IEx~ttNumber 9. Take exit number GSA to get on I-o US Highway Availabie this Exht: 67 N towards 1-67 N I US-C0 E I

OC StatelProvlnclai Route II Gas CHICAGO. Drive for 366 miles.f Food
4)Rest Area ILodging 10. Take exit number 346A to get on I.

F AAA Approved Food 80 E towards INDIANA 1 1-294.
L AAA Approved Lodging Drive for 26.8 miles.

City names In red have AAA recommended
lodging andlor dining facilities iseted In the Tourilook 11. Go STRAIGHT on 1-94 E. Drive for

ID 2004 AAA, 0 2004 ESRI, 0 2003 GDT, Inc., 218.5 miles.
Z 2004 Navigation Technologies, 0 2004 Klvers, Inc. 12. Take exit number 190 towards

BELLEVILLE RD I BELLEVILLE.
These directions eae provided soiely as a guideline. Drive for 0.4 miles.

No represonlation Is made or warranty given as to their
content, route practicoblity or efficiency. User assumes 13. Turn RIGHT to get on

all ulsk of use. AAA and its suppliers, assume no responsiblity BELLEVILLE ROAD heading
for any loss or delay from use. SOUTH. Drive for 0.8 miles.

14. Go STRAIGHT on MAIN STREET.

,ttn-//ittA') ~As rnrn/itt/nitni~t/htmI/nl Ql .SRflThFiSQ1 QAPAPR I'1;9PAPPTr;7RRfl,1 TV7SA htn,1 R/A/9AA4
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15. Drive for 0.6 miles to reach the
destination.

http://ittO2.aaa.com/itt/output/html/pI 916BFDF6 6 9I19OFOEB8125F0FF527BBB61I23754.htrnl 8/6/2004
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Maps & Directions CWM -Emelle

%P: overview

Memihi - ~From 209Troyer Avenue,
N ~~~~~~~~Memphis, Tennessee

To :AI-17 @ Alexander Street,

~~L''' w n ajii' F",loa"rence Emeile 35469, Alabama
'A ~~~~~~Total :218.6 miles

30 ~~~~Distance (351 .8km)

Hotly apgN t ~forest Total Est. : 4 hrs. l7mIns.

45 ~~~~~2029 Troyer Avenue, Memphis,
Tennessee to AI-17 @ Alexander

5. ~ ~ ~~~ 13 ~~~~ Street, Emelle 36459, Alabama
Distance: 218.6 miles (351.8 kin)

1. Start out heading EAST on
43 TROYER AVENUE towards

LLOYD STREET. Drive for 0.2

Tusciloos4 miles.
2. Turn RIGHT onto LLOYD STREET.

t ~~~~~~~Drive for 0.1 miles.
3. Turn LEFT onto MEMPHIS DEPOT

~~~~~t ~~~~~~~~PARKWAY. Drive for 0.2 miles.

Scenic3 )lmibe oina oe4. Turn ::GHTonto AIRWAYS
BOULEVARD. Drive for 0.7 miles.

S.Take 1-240 E towards NASHVILLE.

LEGEND Diefr1 miles.

Trip Route A Starting Point Restaurant 6 aeei ubr2 oad
eas ScnicByway [M Stopover Point 6 aeei ubr2 oad

DetiourlConstructlofl Destination fl Attraction LAMAR AVE I US-781

Toil * Mapped Location BIRMINGHAM. Drive for 0.1 miles.

oledmar Aces AMA Otfice P Ldig7. Keep SLIGHT RIGHT at the fork
- Secondry Qj~ CA officeCampground towards ramp towards LAMAR

Seconary * AAOf " A Approved AVE I US-78 E/I BIRMINGHAM.

.... Unpaved 0 city Auto Repair Diefr03mls
Trail ZEetLcto mShow Your Diefr03mls

Tunnel EetLcto (j9Card & Save S. Go STRAIGHT on LAMAR

5 Interstate 
AVENUE. Drive for 6.6 miles.

O TmansCanadlafl Hwy Avilbl nterhisg ExIt 9 AMRAVNEbeomsUS7

o US Highway Aaial Gais . Drive forNU 86.6cmmes. U-7

O State/Provinclial Route f FoodDrv or8. mls

*) Rest Area I Lodging 10O. Take exit number 86A to get on
F AAA Approved Food US-46 S towards TUPELO. Drive

L A pproved Lodging for 12.7 miles.

Cityname In ed ave A reommnded 11i. Take exit towards US-46 S IMS-

lodingandor inig fciltie litedIn the Tourfioek 146 N. Drive for 0.2 miles.

o 200 Navgatin TehnolgiesC 204 Kieta.Inc.12. Turn LEFT to get on MS-145
heading EAST. Drive for 0.2 miles.

These directions are provided solely ~asa guideline. 13. Go STRAIGHT on US-45. Drive for
No representation is made or warranty given as to their
content, route practicability or efficiency. User assurnes 51.8 miles.

Iii flak of use. AMA and Its suppliers assuame no responsIbilIty 14. Turn LEFT onto MAIN STREET.

for any loss or delay from use. Drive for 2.1 miles.

.,nnewwnlitt/fltflhthtfld/fl~l916BFDF6691 90FOE81 25FOFF527BBB61 23 524.btmI 8/6/2004
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15. MAIN STREET becomes
ALABAMA STREET. Drive for 0.1
miles.

16. Turn RIGHT onto IDLE WILD
ROAD. Drive for 2.9 miles.

'17. IDLEWILD ROAD becomes MS-69
S. Drive for 9.5 miles.

18i. MS.69 S becomes AL-14. Drive for
18.1 miles.

19. Turn RIGHT onto AL-17. Drive for
22.2 miles.

20. Turn RIGHT onto ALEXANDER
STREET.

21. Drive for a short distance to reach
the destination.

j,~,. /AtflO rn/,ti/n,,tniit/html/nri 16RFDF669190OFOE81I25F0FF527BBB61 23524.htmI 8/6/2004
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Maps & Directions Tunica Landfill

Overview

From: 202 Tryer Avnue,
Memphis, Tennessee

To :loOO BowdreRoad,
Robinsonv ll 38664,

phi lit Airporn Mississippi
-Or, ~~~Total Distance :31.3 miles (50.4km)

Total Eat Time : 0 a.3mis

Mwnsinn Rat,'or Lk 2029 Troyer Avenue, Memphis,
Tennessee to `1000 Bowdre Road,
Robinsonville 38664, Mississippi
Distance: 31.3 miles (80.4 kin)

J,1 Start out heading EAST on
TROYER AVENUE towards LLOYD
STREET. Drive for 0.2 miles.

2. Turn RIGHT onto LLOYD STREET.
Drive for 0.1 miles.

Rob~nsonv~llO Hinnafldo\\ 3. Turn LEFT onto MEMPHIS DEPOT
Robins nville ~~O~ PARKWAY. Drive for 0.2 miles.

A ~~~~~~~~~4. Turn RIGHT onto AIRWAYS
/ I!) ~~~~~~~~~~~~BOULEVARD. Drive for 0.6 mIles.

~~~3O~~~~~~fm ~~~~6. Go STRAIGHT to get on 1-240 W.
Drive for 2.2 miles.

LEGEND ~~~~~~6. Go STRAIGHT on 1-55 N. Drive for

* Trip R~nt. a staEGEND on 1.7 miles.

a Sceic Bywy r stopover Point so Restaurant 7. Take exit number 7 to get on US-61

Detour/lConistruictiofln Destination jjAttraction S towards THIRD STJI US-61

=Toll ftMapped Location Lodging VICKSBURG. Drive for 28.7 miles.

=controlled Access *AMA Office jL campground 8. Turn RIGHT onto BOWORE ROAD.
-Primary

-Secondary * CAA office AAA Approved 9. Drive for 0.2 miles to reach the

Local 0 CitY Auto Repair destination.
Unpaved ~ oain show Your
Triall t vtLoain Card & Sawe
Tunnel

Iinterstate e 4Interchange /Exit Number
TransCanadian Hwy Available this Exit

3 US Highway 9 GMs
) Statelprovincial Route f Food

L0 Rest Area I Lodging
F AAA Approved Food
L AAA Approved Lodging

city names in red have AMA recommended
lodging and/or dining facilities listed in the Tourilook

004 AAA, 0 2004 ER.023 G , Inc.,
004 NavIgation Technologies, 0 2004 KAvera, Inc.

These directions are provided solely as a guidelineo.
No representation Is made or warranty given as to their
content, route practicablihy or eficiency. user assumeasa

all risk of use. AAA and its suppliers assume no responsibility

for any loss or delay from use.

* ~~~.,' 4-..n. 101 oiThPThP&Q OlOFOE.R I25F0F7F527BBB61 22722.html 8/6/2004



80 9 19 6
Remedial Action Work Plan October 15, 2004
Dunn Field Disposal Sites Rv
MACTEC No. 6301-03-00)5

South Shelby Landfill

Millington, TN



809 19 7 Page Ilof I

73-' Maps & Directions South Shelby Landfill

MAP: Overview

,mCeman Shelby St PS*k Prom: 209 oe Avenue,
14 no ~~~Memphis, Tennessee

meemcn Shelby St Pork 44%To 7`107 Old Milllngtofl Road,
'r~ / ~ Mil~lngtofl, Tennessee

Memph~s Mwrspo*1. ark / ~/ Total Distance : 204 miles (32.8kmn)
Isom~~~~~~ Total Eat. Time : 0 hr.., 33mins.

2029 Troyer Avenue, Memphis,
- .~~~r/ ~Tennessee to 7`107 Old Mlllington

- SMSISIBer Road, Millngton, Tennessee
At~~n~q~fl kitty 14 STAG ~ Distance: 20.4 miles (32.8 kin)

1. Start out heading EAST on
TROYER AVENUE towards

2.LLOYD STREET. Drive for 0.2

r-.--- ~ ~ ~ ~ 2.Turn RIGHT onto LLOYDSTE .

chiwi Collegei Drive for 0.1 miles. STE .

I ~~~~~~3. Turn LEFT onto MEMPHIS DEPOT
Unlvnky ci hnih PARKWAY. Drive for 0.2 miles.

4. Turn LEFT onto AIRWAYS
BOULEVARD. Drive for `1.3 miles.

o~2S~m .. Mempbis~nhaA~rP~l 5. Tumn LEFT onto LAMAR AVENUE.
Drive for 2.6 m1les.

LEGEND ~~~~~~6. Turn SLIGHT RIGHT to get on I-

Trip Route A Starting Paint Restaurant 240 NoSRIH n14 . Drive for 14mls
saescenic Bywaay Stopover Point 7.GSTAHTo140EDrvfr

Detour/Construction Destination jjAttraCtiOnl 2.6 miles.
- Toll x Mapped Location Lodging 8. Take exit number 2A to get on TN-

Crimaryle Acs PAAOfccaprud300 N towards MILLINGTON I US-
- PControle Aces 1. Drive for 1.3 miles.

SecndryCAA Office AAA Approved

Unpave 0 CIty Auto Repair 9. Take US-Si towards US-51 NI

::::. Tunnel ZEvent Location CardII Sav MILLINGTON. Drive for 10.1 miles.

w Tuntersat 10. Turn LEFT onto MILLINGTON IND

O ntersataandil o*3 Interchange/Exit Number PARKWAY. Drive for 0.2 mIles.

'Q aUS Hghayala Hy Available this Exlt. 11. Turn LEFT onto MILLINGTON

o Stayte/ProvincIia Route ROAD.d
4) Rest Area I Lodging 1.Diefr01mlst ec h

F MAA Approved Fo1.Drvoor01mledorec h
L MAA Approved Lodging destination.

city names in red have AAM recommended
lodging and/or dining facilities listed In the Tourilook

o 2004 AMA, 0 2004 ESR1. 0 2003 GDT, Inc.,
o 2004 Navigation Technologies. 0 2004 Kivere, Inc.

These directions are provided solely assa guideline.
No representation Is made or warrnmty given as to their
content, route practicablfity or efficiency. user estunles

all risk of Use. AAA end RtS SUPPlers assume no responsibility

for any loss or delay from use.

l'tn//tt')sna cnm/itt/OUtDut/html/Dl191 6BFDF6691 9OFOE81I25F0FF527BBB61 23015 .html 8/6/2004
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D.1L0 tNTRODUCTION

This Construction Quality Assurance Plan (CQAP) has been prepared by MACTEC Engineering &

Consulting, Inc. (MACTEC) to describe quality assurance/quality control (QA/QC) activities associated

with the excavation activities associated with the Remedial Action (RA) to be conducted at Dunn Field,

which is located across Dunn Avenue from the north-northwest portion of the Main Installation (MI) of

the Memphis Depot (Depot). This CQAP has been prepared for the Air Force Center for Environmental

Excellence (AFCEE) in conjunction with the Defense Logistics Agency (DLA) under task order (TO) 29

of contract number F41624-03-D-8606. This CQAP describes QA/QC activities associated with the

excavation activities proposed within the RAWP.

D.1. PURPOSE AND OBJECTIVES

The QA/QC activities associated with the RA were developed to aid in achieving the following goals:

* Perform excavation of five disposal sites at Dunn Field in accordance with the
approved Dunn Field Disposal Sites Final Remedial Design (RD) (CH2M Hill,
2004a) Construction Drawings (Provided in Appendix A of the RAWP).

• Restore borrow and disturbed areas in accordance with the Construction
Specifications.

* Satisfy requirements of regulatory agencies related to documentation.

• Satisfy QA/QC requirements for the collection and analysis of samples required
during and after the remedial activities.

• Verify the remediation goals outlined in the Performance Standards Verification Plan
(PSVP) are achieved.

This CQAP has been prepared to describe the activities that will be performed during the disposal sites

RA to monitor and document the acceptability of the action.

030015.03 D-1-1
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9.2.0 CONSTRUCTION QAIQC ORGANIZATION

D.2.1 RESPONSIBILITY AND AUTHORITY

The project organization is divided into two main groups consisting of the project team and the field team.

The project team consists mainly of management personnel. The Construction Certifying Engineer

(CCE) will be on-site periodically during the RA construction to monitor progress, attend meetings,

resolve disputes, as needed, to ensure that the work is implemented in accordance with the RAWP. The

field team will consist of the personnel an-site during the RA activities. The general responsibilities and

reporting requirements for each team member are described in the Project Management Plan (PMP)

located in Appendix B of the RAWP.

D.2.2 PROJECT MEETINGS

This section includes a discussion of the various progress and status meetings that will be held throughout

the RA activities. The purpose of the meetings is to discuss work progress, planning, and other issues

related to construction. A portion of these meetings will be dedicated to QA/QC issues, as necessary, to

provide an opportunity for the site team to express concerns regarding quality, to relay test results, and to

ensure good communication between all organizations involved in the RA activities.

D.2.2.1 Nre-Construction Meeting

A pre-construction meeting will be scheduled prior to beginning major construction activities at Dunn

Field. The meeting attendees may include the MACThC Project Manager (PM),~ MACTEC Site

Superintendent, AFCEE Contracting Officer Representative (COR), Health and Safety (H&S) Manager,

and the Construction Certifying Engineer (CCE). Members of the Base Realignment and Closure

(BRAC) Clean-up Teamn (BCT) and Depot Redevelopment Corporation (DRC) will also be invited to the

pre-construction meeting. A portion of the meeting will be dedicated to the discussion of QA issues.

These QA topics shall include, but may not be limited to, the following:

* Reviewing the responsibilities of each organization

* Discussing the authority of agencies and project and field team members to order
work stoppages

030015.03 D-2-1
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* Reviewing lines of authority and communication for each organization

* Review of preliminary submittals - SHSP, RASAP, stormnwater documents, etc.

* Providing each organization with all relevant QA/QC documents and supporting
information

• Familiarizing each organization with the CQAP and its role relative to the design
criteria, plans, and specifications

* Determining any changes to the CQAP that may be needed to document that the
facility shall be constructed to meet or exceed the specified design requirements

* Discussing the established procedures or protocol for observations and tests,
including sampling strategies

• Discussing the established procedures or protocol for handling construction
deficiencies, repairs, and retesting, including "stop work" conditions

* Reviewing methods for documenting and reporting inspection data

* Reviewing methods for distributing and storing documents and reports

* Reviewing work area security and safety protocol

• Reviewing the proposed project schedule

* Discussing procedures for the location and protection of construction materials and
for the prevention of damage of the materials from inclement weather or other
adverse events

* Conducting a site walk-around to review construction materials and inspect
equipment storage locations

* Action items, assigned actionees, and minutes shall be recorded and transmitted to
the required distribution list and to meeting attendees.

D.2.2.2 Daily Meetings

The Site Superintendent will conduct daily pit-job briefings at the work area. The participants will

include, at a minimum, the construction field personnel (including lower tiered subcontractors), and the

field engineer. The primary purpose of these meetings is to address the day's planned activities and

health and safety issues. Following the daily pit-job meetings, the Site Superintendent, and the CCE (or

his representative) will meet to discuss CQAP activities planned for that day and interface needs with the

construction personnel. The Project Chemist and/or H&S Manager will be consulted as necessary via

telephone. The topics typically covered are listed below:

030015.03 D-2-2
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* Review the previous day's activities and accomplishments

* Review the work location and activities for the day (plan of the day)

* Discuss subcontractor's personnel and equipment assignments for the day

• Address scheduling of resoultes for upcoming work

* Review any new test data

* Discuss any potential construction problems

* Discuss construction quality assurance -planned activities and interface needs

* Discuss any health and safety issues.

* This meeting shall be documented and the documentation shall be retained on file by
the Site Superintendent The documentation shall be distributed to a list of
individuals, to be determined at the Pre- Construction Meeting.

D.2.2.3 Weekly Progress Meetings

Weekly meetings will be held between RA Project Team via conference call to discuss construction

progress. At a minimum, the weekly progress meetings shall be attended by the MACTEC PM or

designated alternate, MACTEC Site Superintendent, CCE (or designated alternate) and the AFCEE COR

or designated alternate. The I3CT representatives will also be invited to attend these meetings. The

purpose of the meeting is to accomplish the following:

* Review the previous week's activities and accomplishments

* Review construction progress schedule

* Review analytical data and determine whether additional excavation is required to meet
RA objectives

* Review planned activities for the upcoming week

* Finalize resolution of problems from the previous week

* Discuss the potential problems with the work planned for the upcoming week.

* Minutes will be recorded and transmitted to the required distribution list and meeting

attendees.

030015.03 D-2-3
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D.2.2.4 Problem or Work Deficiency Meetings

Meetings shall be convened as necessary to address inspection deficiencies, and non-conformances.

Deficiencies observed during construction by the CCE (or other on-site representatives, including H&S

issues) will be brought to the attention of the appropriate personnel within 48 hours which may include

the MACTEC PM, MACTEC Site Superintendent, AFCEE COR, and the BCT representatives. These

deficiencies will be tracked in the Site Superintendent's field log book until resolution, and included in

the daily summary report. The CCE will also track these deficiencies including details of the deficiency,

corrective action required, and date of corrective action.

030015.03 D-2-4
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D.31O IMPLEMENTATION OF REMEDIAL ACTION

This section describes the construction activities and submittal requirements that will be performed by

MACTEC during the RA Activities. In addition, the detailed Construction Specifications related to the

RA activities were provided in the RD and are provided in Attachment I of this CQAP.

D.3. GENERAL REQUIREMENTS

The Construction Specifications related to the following are provided as Attachment 1.

* Summary of Work (01010)
* Measurements and Payments (0 1025)
* Coordination (01 040)
* Submittals (0 1300)
* Progress Schedule (0 13 10)
* Construction Facilities and Temporary Controls (0 1500)
* Contract Closeout (01780)

D.3.2 SITE CONSTRUCTION ACTIVITIES

D.3.2.1 Site Preparation

The Construction Specifications for the site preparation are provided as Attachment 1. Prior to initiating

excavation activities, the following site preparation activities will be conducted:

* Site Preparation (02200)
* Mobilizing construction equipment and personnel
* Installing sediment and erosion control barriers
* Constructing haul roads
* Dewatering (02240)
* Clearing, grubbing, and stripping
* Preparing stockpile area subgrade

Notice of the RA Implementation will be submitted to EPA and TDEC upon mobilization of the RA

Contractor to Dunn Field. Notification will be made in accordance with the Federal Facilities Agreement

and as noted in the master schedule. Prior to the start of the construction activities, the HA field team will

review and become familiar with the RD and RAWP, including all Construction Drawings and

Construction Specifications. The MACTEC Site Manager will also be familiar with the most recent

030015.03 D-3-1I
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construction schedule so that adequate resources (ie., laboratory, field testing equipment, staff, and CQA

forms) including contingencies (e.g., backup equipment, alternate laboratory, and alternate RA staff) for

RA activities will be commensurate with the anticipated construction productivity and work schedule. All

necessary measures will be taken to avoid delaying construction activities and the completion of the RA.

QA requirements outlined in each individual specification section will be followed during the RA.

D.3.2.2 Excavation and Backfill

The following Construction Specifications for activities associated with the excavation and backfill are

provided as Attachment I.

* Excavation (02315)
* Fill and Backfill (02316)
* Borrow Excavation (02317)
* Soil Stabilization (02370)
* Restoring site
* Demobilizing.

Approximately 2,290 cubic yards of hazardous and non-hazardous material will be excavated from the

Dunn Field disposal sites. The locations of the proposed excavated areas and related stockpile areas are

provided in Figures 2-1 through 2-3 of the RAWP. The excavation perimeters will be sampled in

accordance with the Remedial Action Sampling and Analysis Plan. The PSVP provided in the RD and

included as Attachment 2 of the CQAP provides a listing of the required samples and analysis.

The hazardous and non-hazardous material will be segregated during excavation. Excavated non-

hazardous soils will be stockpiled on 20 mil liners during the final waste characterization and the

hazardous soils will be placed in roll-off containers. Hazardous soils will be segregated based on the

survey coordinates provided in the RD. Additionally, field personnel will perform visual inspections of

excavated soils to determine if soil may potentially be hazardous. The materials will be sampled to

characterize for the appropriate treatment/disposal method as outlined in Table 3-2 of PS5W.

The excavated areas will be backfilled using material imported from off-site sources and/or borrow

material from on-site sources. All backfill material, whether from on on-site source or from an off-site

source, will be sampled to ensure the material is clean. The sampling frequency for all backfill material

from on-site sources will be one sample per every 250 CY. Backfill material from off-site sources will be

030015.03 D-3-2
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sampled once per every 500 CY. The backfill, barrow excavation and sail stabilization requirements are

provided in the Construction Specifications located in this Appendix.

D.3.2.3 Transportation and Disposal

The construction specifications for transportation and disposal (02999) are provided as Attachment I.

The excavated waste will be transported and disposed of in accordance with the construction

specifications and the Waste Management Plan (WMP), provided in Appendix C of the RAWP.

030015.03 D-3-3
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D.4.O REFERENCES

CH2M Hill, 2004a. Rev. I Dunn Field Disposal Sites Final Remedial Design. Prepared for the U.S.

Army Engineering and Support Center, Huntsville, Alabama. April 2004.

CH2M Hill, 2004b. Final Dunn Field Record of Decision. Prepared for the U.S. Army Engineering and

Support Center, Huntsville, Alabama. March 2004.
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SECTION 01010
SUMMtARY OF WORK

PART 1 GENERAL

1.1 WORK COVERED BY CONTRACT] DOCUMENIh

A. The completed Work includes the excavation, characterization, transportation.
and offsite disposal of contaminated soil and debris from Memphis Depot Dunn
Field Disposal Sibes.

1. The Memphis Depot originated as a military facility in the early 1940s. Its
initial mission and function was to provide stock control, materiel
storage, and maintenance services for the U.S. Army. In 1995, the Depot
was placed on the list of Department of Defense (DoD) facilities to be
closed under Base Realignment and Closure (BRAC). Storage and
distribution of materiel for all U.S. military services and some civil
agencies continued until the Depot dosed in September 1997.

2. The Disposal Area (approximately 14 acres) consists of former disposal
pits and trenches in the northwestern quadrant of Dunn Field.

B. Contaminated soil shall be excavated from Disposal Sites 3,4.1,10,13% and 31 as
shown on the drawings and disposed of in RCRA permitted hazardous and/or
non-hazardous landfill. After confirmation sampling, the excavations hall be
backfilled with clean, offsite borrow materials. The work consists of the
following specific elements:

1. Excavation of approximately 225 cubic yards of soil and debris (glass
bottles and crushed drums) from Disposal Site 3. Following confirmation
sampling, the excavation, will be backfilled, compacted, and reseeded.
Soil and debris will be transported to and disposed of in a RCRA
permitted non-hazardous landfill.

2. Excavation of approximately 225 cubic yards of soil and debris
contaminated with benzene, lead, and copper from Disposal Site 4.1.
Following confirmation sampling, the excavati on. will be backfliled,
compacted, and reseeded. Soil and debris will be transported to and
disposed of in a RCRA permitted non-hazardous landfill.

SECTI0NO1010 I
SUMMARY OF WORK
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3. Excavation of approximately 250 cubic yards of copper-contaminated soil
and debris and 360 cubic yards of lead-contaminated soil and debris from
Disposal Site 10. Following confirmation sampling, the excavation, will be
backfilled, compacted, and reseeded. Copper-contaminated soil and
debris will be transported to) and disposed of in a RCRA permitted non-
hazardous landfill. Lead-contaminated soil and debris will be transported
to and disposed of in a RCRA permitted hazardous landfill.

4. Excavation of approximately 55 cubic yards of soil and debris (glass
bottles) from Disposal Site 13. Following confirmation sampling, the
excavation, will be backfilled, compacted, and reseeded. Soil and debris
will be transported to and disposed of in a RCRA permitted non-
hazardous landfill.

5. Excavation of approximately 900 cubic yards of PAI4-contaminated soil
and debris and 275 cubic yards of PAH- and copper-contaminated soil
and debris from Disposal Site 31. Following confirmation sampling, the
excavation, will be backfilled, compacted, and reseeded. Soil and debris
will be transported to and disposed of in a RCRA permitted non-
hazardous landfill.

PART 2 PRODUCTS (Not Used)

PART 3 EXECUT-ION (Not Used)

END OF SECTON
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SECTION 01025
MEASUREMENT AND PAYMENT

PART 1 GENERAL

1.1 SUBNMIALS

A. Informational:

1. Schedule of Values: Submit on Contractor's standard form
2 Schedule of Estimated Progress Payments: Submidt with initially

acceptable Schedule of Values
3. Application for Payment
4. Final Application for Payment

1.2 SCHEDULE OF VALUES

A. Prepare a separate Schedule of Values for each schedule of the Work under

the Agreement

B. Upon request of the Contracting Officer, provide support documentation to
support the accuracy of the Schedule of Values.

C. Unit Price Work: Reflect unit price quantity and price breakdown from
conformed Bid Form.

D. Lump Sum Work: Reflect Schedule of Values format included in conformed
Bid Form, specified allowances, alternates, and equipment selected by
Owner, as applicable.

E. An unbalanced or front-end loaded schedule will not be acceptable.

F. Summation of the complete Schedule of Values representing all the Work

shall equal the Contract Price.

1.3 APPLICATION FOR PAYMENT

A. Transmittal Summary Farm. Attach one Summary Form with each detailed
Application for Payment for each schedule and include Request for Payment
of Materials and Equipment on Hand as applicable. Execute certification by
authorized officer of Contractor.

B. Use detailed Application for Payment Form suitable to the Contracting
Officer.

C. Provide separate form for each schedule as applicable.

SECTION 01025
MEASUREMENT AND PAYMENT
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D. Include accepted Schedule of Values for each schedule or portion of Work,
the unit price breakdown for the Work to) be paid on unit price basis, a listing
of Owner selected equipment, if applicable, and allowances, as appropriate.

E. Preparation:

1. Round values to nearest dollar.
2. List each Change Order executed prior to date of submission as

separate line item. Totals to equal those shown on the Transmittal
Summary Form for each schiedule as applicable.

3. Submit Application for Payment, including a Transmittal Summary
Form and detailed Application for Payment Form(s) for each schedule
as applicable, a listing of materials on hand for each schedule as
applicable, and such supporting data as may be requested by The
Contracting Officer.

1.4 MEASUREMENT- GENERAL

A. Weighing, measuring. and metering devices used to measure quantity of
materials for Work shall be suitable for purpose intended and conform to
tolerances and specifications as specified in National Institute of Standards
and Technology, Handbook 44.

B. Whenever pay quantities of material are determnined by weight, material shall
be weighed on scales furnished by Contractor and certified accurate by state
agency responsible. Weight or load slip shall be obtained from weigher and
delivered to Owner's representative at point of delivery of material.

C. Vehicles used to haul material being paid for by weight shall be weighed
empty daily and at such additional times as required by the Contracting
Officer. Each vehicle shall bear a plainly legible identification mark.

D. Materials that are specified for measurement by the cubic yard measured in
the vehicle shall be hauled in vehicles of such type and size that actual
contents may be readily and accurately determined. Unless all vehicles are of
uniform capacity, each vehicle must bear a plainly legible identification mark
indicating its water level capacity. Vehicles shall be loaded to at least their
water level capacity. Loads hauled in vehicles not meeting above
requirements or loads of a quantity less than the capacity of the vehicle,
measured after being leveled off as above provided, will be subject to
rejection, and no compensation will be allowed for such material.

E. Units of measure shown on Bid Form shall be as follows, unless specified
otherwise.

SECTION 01025 2
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Item Mlethod of Measurement

AC Acre-Field Measure by the Contracting Officer

CY Cubic Yard-Field Measure by the Contracting Officer within limits specified or shown

CV-VM Cubic Yard-Measured in Vehicle by Volume

EA Each-Field Count by the Contracting Officer

GAL Gallon-Field Measure by the Contracting Officer

HR Hour

LB Pound(s)-Weight Measure by Scale

LF Uinear Foot-Field Measure by the Contracting Officer

SF Square Foot

SY Square Yard

TON Ton-Weight Measure by Scale (2,0E0 pounds)

F. Measurement of Items:

Item Unit Descllptlon

Mobilization and LS Includes mobilization and demobilization of personnel and
dlemobilization equipment to the site, project management tasks (e.g.,

invoices, schedule), and submittals.

Erosion control LS Includes support fence and filter fabric installation,
maintenance, and removal.

Site preparation LS Includes installing a removing site security measures, clearing.
grubbing, and stripping.

Staging area construction LS Includes placement of bottom and top linnr, construction of
stonm water diversion berrns, and disposal of liners at the
completion of the HA.

Excavation CY Includes excavation of soil and debris and placement in
stagring areas.

Backfill CY Includes transportation of dlean soil from offsite, backfill, and
compaction.

Loading CY Includes the loading of characterized soil form the staging
areas to trucks for offsite disposal.

Non-hazardous soil TN Includes transportation and disposal of non-hazardous soil
transportation and disposal

Hazardous soil TN Includes transportation and disposal of hazardous soil
transportation and disposal

Water management GAL Management of storm water pumped from excavations or soil
staging areas.

Decontamination LS Decontamination of heavy equipment.

Site restoration LS Includes seeding and fertilizing and confirming the adequate
growth of as determined by the Contracting Officer.

SECTION 01025 3
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1.5 PAYMENT

A. General:

1. Progress payments will be made monthly.
2. The date for Contractor's submission of monthly Application for

Payment shall be established at the Preconstruction. Conference.

B. Payment for all the Work shown or specified in Contract Documents is
indluded in the Lump Sum or Unit Price Contract Price as described in the
Bid Form and as described herein.

1.6 NONPAYMENT FOR REJECTED OR UNUSED PRODUCTS

A. Payment will not be made for following:

1. Loading. hauling. and disposing of rejected material.
2. Quantifies of material wasted or disposed of in manner not called for

under Contract Documents.
3. Rejected loads of material, including material rejected after it has been

placed by reason of failure of Contractor to conform to provisions of
Contract Documents.

4. Material not unloaded from transporting vehidle.
5. Defective Work not accepted by Owner.
6. Material remaining on hand after completion of Work.

1.7 PARTIAL PAYMENT FOR STORED MATERIALS AND EQUIPMENT

A. Partial Payment No partial payments will be made for materials and
equipment delivered or stored unless Shop Drawings or preliminary
operation and maintenance manuals are acceptable to the Contracting
Officer.

B. Final Payment Will be made only for products incorporated in Work;
remaining products, for which partial payments have been made, shall revert
to Contractor unless otherwise agreed, and partial payments made for those
items will be deducted from final payment

PART 2 PRODUCES (Not Used)

PART 3 EXECUTION (Not Used)

END OF SECTION
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SECTION 01040
COORDINATION

PARTI1 GENERAL

1.1 1.mLIrY NOTIFICATION AND COORDINATION

A. Coordinate the Work with various utilities within Project limits. Notify
applicable utilities prior to commencing Work, if damage occurs, or if
conflicts or emergencies arise during Work

1. Electricity Company: MLGW
a. Telephone: (901) 544-MLGW (6549)

2. Water Department MLGW
a. Telephone: (901) 544-MLGW (6549)

3. Public Works: City of Memphis
a. Contact Persort Jerry Collins, Director
b. Telephone: (901) 576-6742

1.2 ADJACENT FACIL~ITES AND PROPERTIES

A. Examination.

1. After Effective Date of the Agreement and before Work at Site is
started, Contractor, the Contracting Officer, and affected property
owners and utility owners shall make a thorough examination of pre-
existing conditions including existing buildings, structures, and other
improvements in vicinity of Work, as applicable, which could be
damaged by construction operations.

1.3 REFERENCE POINTS AND SURVEYS

A. Contractor's Responsibilities:

1. Provide additional survey and layout required to layout the Work.
2) Check and establish exact location of existing facilities prior to

construction of new facilities and any connections thereto.
3. In event of discrepancy in data or staking provided by Owner,

request clarification before proceeding with Work.
4. Maintain complete accurate log of survey Work as it progresses as a

Record Document
5. On request of the Contracting Officer, submit documentation.
6. Provide competent employees), tools, stakes, and other equipment

and materials as the Contracting Officer may require to:
a. Establish control points, lines, and easement boundaries.]

SECTION 01040
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b. Check layout, survey, and measurement Work performed by
others.

C. Measure quantities for payment purposes.

PART 2 PRODUCIES (Not Used)

PART 3 EXECUTION (Not Used)

END OF SECFION
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SECTON 01300
SUBMrI'ALS

PARTI1 GENERAL

1.1 DEFINITIONS

A. Action Submittal: Written and graphic information submidtted by Contractor
that requires the Contracting Office/'s approval.

B. Informational Submittal: Information submitted by Contractor that does not
require the Contracting Officer's approval.

1.2 PROCEDURES

A. Direct submnittals to the Contracting Officer

B. Transmittal of Submiuttal:

1. Contractor shall: Review each submtittal and check for compliance
with Contract Documents.

2. Complete, sign, and transmit with each submittal package, one
Transnmittal of Contractor's Submittal form in format approved by the
Contracting Officer.

3. Identify each submittal with the following:
a. Numbering and Tracking System:

1) Sequentially number each submittal.
2) Resubmiission of submittal shall have original number

with sequential alphabetic suffix.
b. Specification section and paragraph to which submittal

applies.
C. Project title and the Contracting Officer's project number.
d. Date of transmittal.
e. Names of Contractor, Subcontractor or Supplier, and

manufacturer as appropriate.
4. Identify and describe each deviation or variation from Contract

Documents.

C. Format

1. Do not base Shop Drawings on reproductions of Contract Documents.
2. Package submittal information by individual Specification section. Do

not combine different Specification sections together in submittal
package, unless otherwise directed in Specification.

3. Present in a dlear and thorough manner and in sufficient detail to
show kind, size, arrangement, and function of components, materials,
and devices, and compliance with Contract Documents.

SECTION 01300I
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4. Index with labeled tab dividers in orderly manner.

D. Timeliness: Schedule and submit in accordance Schedule of Submiuttals, and

requirements of individual Specification sections.

E. Processing Time:

1. Time for review shall commence on the Contracting Officer's receipt
of submittal.

2. Contracting Officer will adt upon Contractor's submittal and transmit
response to Contractor not later than 30 days after receipt, unless
otherwise specified.

3. Resubmnittals will be subject to same review time.
4. No adjustment of Contract Times or Price will be allowed due to

delays in progress of Work caused by rejection and subsequent
resubnmittals.

F. Resubmidttals: clearly identify each correction or change made.

G. Incomplete Submirttals:

1. Contracting Officer will return entire submittal for Contractor's
revision if preliminary review deems it incomplete.

2. When any of the following are missing, submittal will be deemed
incomplete:
a. Transmidttal of Contractor's Submittal, completed and signed.
b. Insufficient number of copies.

H. Submittals not required by Contract Documents:

1. Will not be reviewed.
2. Contracting Officer will keep one copy and return all remaining

copies to Contractor.

1.3 ACT`ION SUBM~ITTALS

A. Prepare and submit Action Submittals required by individual Specification
sections.

B. Shop Drawings:

1. Copies: Six.
2. Identify and Indicate:

a. Applicable Contract Drawing and Detail number, products,
units and assemblies, and system or equipment identification
or tag numbers.

SECTION 01300 2
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b. Critical field dimensions and relationships to other critical
features of Work. Note dimensions established by field
measurement

C. Project-specific information drawn accurately to scale.
3. Manufacturer's standard schematic drawings and diagrams as

follows:
a. Modify to delete information that is not applicable to the

Work.
b. Supplement standard information to provide information

specifically applicable to the Work.
4. Product Daba: Provide as specified in individual Specifications.

C. Samples:

1. Copies: Two, unless otherwise specified in individual Specifications.
2. Preparatiorrt Mount, display, or package Samples in manner specified

to facilitate review of quality. Attach label on unexposed side that
includes the following:
a. Manufacturer name.
b. Model number.
C. Material.
d. Sample source.

3. Full size Samples:
a. Size as indicated in individual Specification section.
b. Prepared from same materials to be used for the Work
C. Physically identical with product proposed for use.

0. Action Submidttal Dispositions: Contracting Officer will review, mark, and
stamp as appropriate, and distribute marked-up copies as noted:

1. Approved:
a. Contractor may incorporate product(s) or implement Work

covered by submittal.
b. Distributiont

1) One copy furnished Resident Project Representative.
2) One copy retained in the Contracting Officer's file.
3) Remaining copies returned to Contractor appropriately

annotated.
2. Approved as Noted:

a. Contractor may incorporate product(s) or implement Work
covered by submittal, in accordance with the Contracting
Officer's notations.

b. Distribution:
1) One copy furnished Resident Project Representative.
2) One copy retained in the Contracting Officer's Mie.
3) Remaining copies returned to Contractor appropriately

annotated.

SECTION 01300 3
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3. Partial Approval, Resubmit as Noted:
a. Make corrections or obtain missing portions, and resubmit
b. Except for portions indicated, Contractor may begin to

incorporate product(s) or implement Work covered by
submittal, in accordance with the Contracting Officer's
notations.

C. Distribution:
1) One copy furnished Resident Projct Representative.
2) One copy retained in the Contracting Officer's file.
3) Remaining copies returned to Contractor appropriately

annotated.
4. Revise and Resubmidt

a. Contractor may not incorporate product(s) or implement
Work covered by submittal.

b. Distribution:
1) One copy furnished Resident Project Representative.
2) One copy retained in the Contracting Officer's file.
3) Remaining copies returned to Contractor appropriately

annotated.

1A INFORMATIONAL SUBMffITA1,S

A. General:

1. Copies: Submit three copies, unless otherwise indicated in individual
Specification section.

2. Refer to individual Specification sections for specific submidttal
requirements.

3. Contracting Officer winl review each submittal. If submittal meets
conditions of the Contract, the Contracting Officer will forward copies
to appropriate parties. If the Contracting Officer determines submittal
does not meet conditions of the Contract and is therefore considered
unacceptable, the Contracting Officer will retain one copy and return
remaining copies with review comments to Contractor, and require
that submittal be corrected and resubmitted.

B. Application for Payment In accordance with Section 01025, Measurement
and Payment.

C. Certificates:

1. General:
a. Provide notarized statement that includes signature of entity

responsible for preparing certification.
b. Signed by officer or other individual authorized to sign

documents on behalf of that entity.

SECT7ON 01300 4
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2. Installer: Prepare written statements on manufacturer's letterhead
certifying that installer complies with requirements as specified in
individual Specification sections.

3. Material Test Prepared by qualified testing agency, on testing
agency's standard form, indicating and interpreting test results of
material for compliance with requirements.

4. Certificates of Successful Testing or Inspection: Submit when testing
or inspection is required by Laws and Regulations or governing
agency or specified in individual Specification sections.

D. Schedules:

1. Schedule of Submittals: Prepare separately or in combination with
Progress Schedule as specified in Section 01310, Progress Schedules.
a. Show for each, at a minimum, the following:

1) Specification section number.
2) Identification by numbering and tracking system as

specified under Paragraph Transmittal of Submittal.
3) Estimated date of submission to the Contracting

Officer, including reviewing and processing time.
b. On a monthly basis, submirt updated schedule to the

Contracting Officer if changes have occurred or resubn'ittals
are required.

2. Schedule of Values: In accordance with Section 01025, Measurement
and Payment

3. Progress Schedules: In accordance with Section 01310, Progress
Schedules.

E. Special Guarantee: Supplier's written guarantee as required in individual
Specification sections.

F. Statement of Qualificatioit Evidence of qualification, certification, or
registration as required in Contract Documents to verify qualifications of
professional land surveyor, engineer, materials testing laboratory, specialty
Subcontractor, trade, Specialist, consultant installer, and other professionals.

G. Submnittals Required by Laws, Regulations, and Governing Agencies:

1. Submit promptly notifications, reports, certifications, payrolls, and
otherwise as may be required, directly to the applicable federal, state,
or local governing agency or their representative.

2) Transmit to the Contracting Officer for Owner's records one copy of
correspondence and transmittals (to include enclosures and
attachments) between Contractor and governing agency.
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SUBMITITALS
MEMPHIS DEPOT DUNN FIELD PREFINAL REMEDIAL DESIGN



809 226

H. Test and Inspection Reports:

1. General: Shall contain signature of person responsible for test or
report

2. Factory:
a. Identification of product and Specification section, type of

inspection or test with referenced standard or code.
b. Date of test, Project title and number, and name and signature

of authorized person.
C. Test results.
d. If test or inspection deems material or equipment not in

compliance with Contract Documents, identify corrective
action necessary to bring into compliance.

e. Provide interpretation of test results, when requested by the
Contracting Officer.

f. Other items as identified in individual Specffication sections.
3. Field: As a minimum, include the foillowing:

a. Project title and number.
b. Date and time.
C. Record of temperature and weather conditions.
d. Identification of product and Specification section.
e. Type and location of test, Sample, or inspection, including

referenced standard or code.
f. Date issued, testing laboratory name, address, and telephone

number, and name and signature of laboratory inspector.
g. If test or inspection deems material or equipment not in

compliance with Contract Documents, identify corrective
action necessary to bring into compliance.

IL Provide interpretation of test results, when requested by the
Contracting Officer.

1. Other items as identified in individual Specification sections.

1.5 SUPPLEMENTS

A. The supplements listed below, following "END OF SECTION", are part of
this Specification.

1. Forms: Transmittal of Contractor's Submidttal

PART 2 PRODUCTS (Not Used)

PART 3 EXECUTION (Not Used)

END OF SECTION
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TRANSMITTAL OF CONTRACTOR'S SUBMITTAL
(ATTACH TO EACH SUBMITr-AL)

Date:

To: Submittal No.:

New Submnittal

Resubn-ittal

From: Project No.:

Specification Section No.: (Cover
only one section with each Transmihttal)
Schedule Date of Submittal:

SUB MITrAL TYPEh Shop Drawing Sample Informational

THE FOLLOWING ITEMS ARE HEREBY SUBMITTED:
Number of Description of item Submitted Spec. and Drawing or Contains Variation

Copies (Type, Size, Model Number, Etc.) Part. No. Brochure Number to Contract

No Yes

Contractor hereby certifies that (i) Contractor has complied with the requirements of Contract
Documents in preparation, review, and submission of designated Submittal and (ii) the Submittal is
complete and in accordance with the Contract Documents and requirements of laws and regulations
and governing agencies.

By:
Contractor (Authorized Signature)

SECTI0ON 1300 7
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SECTION 01310
PROGRESS SCHEDULES

PARTI1 GENERAL

1.1 SUBMHTTALS

A. Informational Submittals:

1. Preliminary Progress Schedule: Submit at least 7 days prior to pre-
construction conference.

1.2 PRELIMINARY PROGRESS SCHEDULE

A. In addition to basic requirements outlined in General Conditions, show a
detailed schedule, beginning with Notice to Proceed through Final
Completion.

B. Show activities including, but not limited to the following:

1. Notice to Proceed.
2. Permits.
3. Initial Site work.
4. Earthwork-
5. Specified Work sequences and construction constraints.
6. Contract Milestone and Completion Dates.
7. Owner-furnished products delivery dates or ranges of dates.
8. Project dose-out summary.
9. Demobilization summary.

C. Format In accordance with Article Progress Schedule - Bar Chart.

1.3 PROGRESS SCH-EDULE -BAR CHART

A. General: Comprehensive bar chart schedule, generally as outlined in
Associated General Contractors of America (AGC) Publication No. 1107.1,
'Construction Plannking and Scheduling, latest edition.

1.4 SCHEDULE ACCEPTANCE

A. Contracting Officer's acceptance will demonstrate agreement that.

1. Proposed schedule is accepted with respect to:

SECTION 01310
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a. Contract Times, including Final Completion and all
intermediate Milestones are within the specified times.

b. Specified Work sequences and constraints are shown as
specified.

2. In all other respects, the Contracting Officer's acceptance of
Contractor's schedule indicates that, in the Contracting Officer's
judgement, schedule represents reasonable plan for constructing
Projct in accordance with the Contract Documents. Contracting
Officer's review will not make any change in Contract requirements.
Lack of comment on any aspect of schedule that is not in accordance
with the Contract Documents will not thereby indicate acceptance of
that change, unless Contractor has explicitly called the
nonconformance to the Contracting Officer's attention in submidttal.
Schedule remains Contractor's responsibility and Contractor retains
responsibility for performing all activities, for activity durations, and
for activity sequences required to construct Project in accordance with
the Contract Documents.

B. Unacceptable Preliminary Progress Schedule:

1. Make requested corrections; resubmiut within 10 days.
2. Until acceptable to the Contracting Officer as Baseline Progress

Schedule, continue review and revision process, during which time
Contractor shall update schedule on a monthly basis to reflect actual
progress and occurrences to date.

PART 2 PRODUuaS (Not Used)

PART 3 EXECUTION (Not Used)

END OF SECTION
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SECTION 01500
CONSTRUCI7ION FACILMES AND TEMPORARY CONTROLS

PART 1 GENERAL

1.1 REFERENCES

A. The following is a list of standards which may be referenced in this section:

1. Federal Emergency Management Agency.
2. U.S. Department of Agriculture, "Urban Hydrology for Small

Watersheds".
3. U.S. Weather Bureau, "Rainfall-frequency Atlas of the U.S. for

Durations; From 30 Minutes to 24 Hours and Return Periods From 1 to
100 Years".

1.2 SUBMITTALS

A. Informational Submuittals:

1. Copies of permits and approvals for construction as required by Laws
and Regulations and governing agencies.

2. Temporary Construction Submnittals:
a. Contractor's field office, storage yard, and storage building

plans, including gravel surfaced area.
b. Fencing and protective barrier locations and details.
C. Staging area location plan.

3. Temporary Control Submittals:
b. Plan for disposal of waste materials and intended haul routes.

1.3 MOBILIZATION

A. Mobilization shall include, but not be limited to, these principal items:

1. Obtaining required permits.
2. Moving Contractor's field office and equipment onto Site.
3. Providing onsite communication facilities, including telephones.
4. Providing onsite sanitary facilities and potable water facilities as

specified and as required by Laws and Regulations, and governing
agencies.

5. Arranging for and erection of Contractor's work and storage yard.
6. Posting OSHA required notices and establishing safety programs and

procedures.
7. Having Contractor's superintendent at Site full time.

SECTION 015001
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1.4 PROTECTION OF WORK AND PROPERTY

A. Comply with Owner's safety rules while on Owner's property.
B. Keep Owner informed of serious onsite accidents and related claims.
C. Use of Explosives: No blasting or use of explosives will be allowed onsite.

PART 2 PRODUCT7S

2.1 CONTRACTING OFFICER'S FIELD OFFICES

A. Furnish equipment specified for exclusive use of the Contracting Officer and
its representatives.

B. Ownership of equipment furnished under this article will remain, unless
otherwise specified, that of Contractor.

C. Equipment furnished shall be new or like new in appearance and function.

PART 3 EXECUTION

3.1 TEMPORARY UTJLITIES

A. Power:

1. No electric power is available at Site.

B. Water:

1. No construction or potable water is available at Site. Make
arrangements for and bear costs of providing water required for
construction purposes and for drinking by construction personnel
during construction.

2. Hydrant Water:
a. Is available from nearby hydrants. Secure written permission

for connection and use from water department and meet
requirements for use. Notify fire department before obtaining
water from fire hydrants.

b. Use only special hydrant-operating wrenches to open
hydrants. Make certain hydrant valve is open full, since
aracking valve causes damage to hydrant Repair damaged
hydrants and notify appropriate agency as quickly as possible.
Hydrants shall be completely accessible to fire department at
all times.]

C. Include costs to connect and transport water to construction
areas in Contract Price.
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C. Sanitary and Personnel Facilities:
1. Provide and maintain facilities for Contractor's employees,

Subcontractors, and all other onsite employers'employees. Service,
clean, and maintain facilities and enclosures.

D. Telephone Service:

1. Contractor: Arrange and provide onsite telephone service for use
during construction

3.2 PROTECTION OF WORK AND PROPERTY

A. General:

1. Perform Work within right-of-way and easements in a systematic
manner that minimizes inconvenience to property owners and the
public.

2. No residence or business shall be cut off from vehicular traffic.
3. Maintain in continuous service all existing oil and gas pipelines,

underground power, telephone or communication cable, water mains,
irrigation lines, sewers, poles and overhead power, and all other
utilities encountered along line of the Work, unless other
arrangements satisfactory to owners of said utilities have been made.

4. Where completion of the Work requires temporary or permanent
removal or relocation of existing utility, coordinate all activities with
owner of said utility and perform all work to their satisfaction.

5. Protect, shore, brace, support, and maintain underground pipes,
conduits, drains, and other underground utility construction
uncovered or otherwise affected by construction operations.

6. Keep fire hydrants and water control valves free from obstruction and
available for use at all times.

7. In areas where Contractor's operations are adjacent to or near a utility
(such as gas, telephone, television, electric power, water, sewer, or
irrigation system) and such operations may cause damage or
inconvenience, suspend operations until arrangements necessary for
protection have been made by Contractor.

8. Notify property owners and utility offices that may be affected by
construction operation at least 2 days in advance.
a. Before exposing a utility, obtain utility owner's permission.

Should service of utility be interrupted due to Contractor's
operation, notify proper authority immediately. Cooperate
with said authority in restoring service as promptly as
possible and bear costs incurred.

SECTION 015003
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9. Do not impair operation of existing sewer systemn. Prevent
construction material, pavement, concrete, earth, volatile and
corrosive wastes, and other debris from entering sewers, pump
stations, or other sewer structures.

10. Maintain original Site drainage wherever possible.

B. Site Security:

2. Provide and maintain additional temporary security fences as
necessary to protect the Work and ContractorD furnished products not
yet installed.

C. Barricades and Lights:

1. Provide as necessary to) prevent unauthorized entry to construction
areas and affected roads, streets, and alleyways, inside and outside of
fenced area, and as required to ensure public safety and the safety of
Contractor's employees, other employer's employees, and others who
may be affected by the Work.

2. Provide to protect existing facilities and adjacent properties from
potential damage.

3. Locate to enable access by facility operators and property owners.
4. Protect streets, roads, highways, and other public thoroughfares that

are dlosed to traffic by effective barricades with acceptable warning
signs.

D. Signs and Equipment

1. Conform to requirements of manual published by the Tennessee
DOT.

2. Traffic Cones: Provide to delineate traffic lanes to guide and separate
traffic movements.

3. Provide at obstructions, such as material piles and equipment
4. Use to alert general public of construction hazards, which would

include surface irregularities, unramped walkways, grade changes,
and trenches or excavations in roadways and in other public access
areas.

E. Waterways:

1. Keep ditches, culverts, and natural drainages continuously free of

construction materials and debris.

SECTION 015004
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F. Dewatering: Construct, maintain, and operate cofferdams, channels, flume
drains, sumps, pumps, or other temporary diversion and protection works.
Furnish materials required, install, maintain, and operate necessary pumping
and other equipment for the environmentally safe removal and disposal of
water from the various parts of the Work. Maintain foundations and parts of
the Work free from water.

G. Archaeological Finds:

1. General: Should finds of an archaeological or paleontological nature
be made within the limits of the Site, immediately notify Owner and
the Contracting Officer and proceed in accordance with the General
Conditions. Continue the Work in other areas without interruption.

H. Endangered Species:
1. Take precautions necessary and prudent to protect native endangered

flora and fauna.
2. Notify the Contracting Officer of construction activities that might

threaten endangered species or their habitats.
3. Contracting Officer will mark areas known as habitats of endangered

species prior to commencement of onsite activities.
4. Additional areas will be marked by the Contracting Officer as other

habitats of endangered species become known during construction.

3.4 TEMPORARY CONTROLS

A. Air Pollution Control:

1. Minimize air pollution from construction operations.
2. Burning:

a. Of waste materials, rubbish, or other debris will not be
permitted on or adjacent to) Site.

3. Conduct operations of dumping rock and of carrying rock away in
trucks to cause a minimum of dust. Give unpaved streets, roads,
detours, or haul roads used in construction area a dust-preventive
treatment or periodically water to prevent dust Strictly adhere to
applicable environmental regulations for dust prevention.

4. Provide and maintain temporary dust-fight partitions, bulkheads, or
other protective devices during construction to permit normal
operation of existing facilities. Construct partitions of plywood,
insulating board, plastic sheets, or similar material. Construct
partitions in such a manner that dust and dirt from demolition and
cuffing will not enter other parts of existing building or facilities.
Remove temporary partitions as soon as need no longer exists.
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C. Water Pollution Control:
1. Divert sanitary sewage and non-storm waste flow interfering with

construction and requiring diversion to sanitary sewers. Do not cause
or permit action to occur which would cause an overflow to existing
waterway.

2. Prior to commencing excavation and construction, obtain the
Contracting Officer's agreement with detailed plans showing
procedures intended to handle and dispose of sewage, groundwater,
and stormnwater flow, including dewatering pump discharges.

3. Comply with procedures outlined in U.S. Environmental Protection
Agency manuals entitled, "Guidelines for Erosion and Sedimentation
Control Planning" and "Implementation. Processes, Procedures, and
Methods to Control Pollution Resulting from All Construction
Activity," and "Erosion and Sediment Control-Surface Mining in
Eastern United States."

4. Do not dispose of volatile wastes such as mineral spirits, oil,
chemicals, or paint thinner in storm or sanitary drains. Disposal of
wastes into streams or waterways is prohibited. Provide acceptable
containers for collection and disposal of waste materials, debris, and
rubbish.

D. Erosion, Sediment, and Flood Control:

1. Provide, maintain, and operate temporary facilities to control erosion
and sediment releases, and to protect the Work and existing facilities
from flooding during construction period.

2. Design erosion and sediment controls to handle peak runoff resulting
from 25-year, 24-hour storm event based on U.S. Weather Bureau,
"Rainfall-Frequency Atlas of the United States for Durations from
30 Minutes to 24 Hours and Return Periods from 1 to 100 Years,"
Technical Paper No. 40,1981.

3. Size temporary stormnwater conveyances based on procedures
presented in U.S. Department of Agriculture, "Urban Hydrology for
Small Watersheds," Soil Conservation Service Engineering Technical
Release No. 55,1986.

3.5 STORAGE YARDS AND BUILDINGS

A. Temporary Storage Yards: Construct temporary storage yards for storage of
products that are not subject to damage by weather conditions.
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3.6 VEHCULAR TRAFFIC

A. Comply with Laws and Regulations regarding dosing or restricting use of
public streets or highways. No public or private road shall be closed, except
by written permission of proper authority. Assure the least possible
obstruction to traffic and normal commercial pursuits.

B. Conduct the Work to interfere as little as possible with public travel, whether
vehicular or pedestrian.

C. Whenever it is necessary to cross, dose, or obstruct roads, driveways, and
wallks( whether public or private), provide and maintain suitable and safe
bridges, detours, or other temporary expedients for accommodation of public
and private travel.

D. When flaggers and guards are required by regulation or when deemed
necessary for safety, furnish them with approved orange wearing apparel
and other regulation traffic control devices.

3.7 CLEANING DURING CONSTRUCT"ION

A. In accordance with General Conditions, as may be specified in other
Specification sections, and as required herein.

B. Provide approved containers for collection and disposal of waste materials,
debris, and rubbish. At least at weekly intervals, dispose of such waste
materials, debris, and rubbish offsite.

C. At least weekly, brush sweep entry drive and roadways, and all other streets
and walkways affected by the Work and where adjacent to the Work.

END OF SECTON
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SECTION 01780
CONTRACT CLOSEOUT

PART 1 GENERAL

1.1 SUBMIT~ALS

A. Informational Submittals:

1. Submit prior to application for final payment.
a. Record Documents: As required in General Conditions.
b. Consent of Surety to Final Payment As required in General

Conditions.
C. Releases or Waivers of Liens and Claims: As required in

General Conditions.
d. Releases from Agreements.
e. Final Application for Payment Submit in accordance with

procedures and requirements stated in Section 01025,
Measurement and Payment.

1.2 RECORD DOCUMENTS

A. Quality Assurance:

1. Furnish qualified and experienced person, whose duty and
responsibility shall be to maintain record documents.

2. Accuracy of Records:
a. Coordinate changes within record documents, making legible

and accurate entries on each sheet of Drawings and other
documents where such entry is required to show change.

b. Purpose of Projct record documents is to document factual
information regarding aspects of the Work, both concealed
and visible, to enable future modification of the Work to
proceed without lengthy and expensive Site measurement,
investigation, and examination.

3. Make entries within 24 hours after receipt of information that a
change in the Work has occurred.

4. Prior to submitting each request for progress payment, request the
Contracting Officer's review and approval of current status of record
documents. Failure to properly maintain, update, and submit record
documents may result in a deferral by the Contracting Officer to
recommend whole or any part of Contractor's Application for
Payment, either partial or final.
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1.3 RELEASES FROM AGREEMENThS

A. Furnish Owner written releases front property owners or public agencies
where side agreements or special easements have been made, or where
Contractor's operations have not been kept within the Owner's construction
right-of-way.

B. In the event Contractor is unable to secure written releases:

1. Inform Owner of the reasons.
2. Owner or its representatives will examine the Site, and Owner will

direct Contractor to complete the Work that may be necessary to
satisfy terms of the side agreement or special easement

3. Should Contractor refuse to perform this Work, Owner reserves right
to have it done by separate contract and deduct cost of same from
Contract Price, or require Contractor to furnish a satisfactory bond in
a sum to cover legal Claims for damages.

4. When Owner is satisfied that the Work has been completed in
agreement
with Contract Documents and termis of side agreement or special
easement, right is reserved to waive requirement for written release if:
(i) Contractor's failure to obtain such statement is due to grantor's
refusal to sign, and this refusal is not based upon any legitimate
Claims that Contractor has failed to fulfill terms of side agreement or
special easement, or (ii) Contractor is unable to contact or has had
undue hardship in contacting grantor.

PART 2 PRODUCFS (Not Used)

PART 3 EXECUTION

3.1 NMANTENANCE OF RECORD DOCUMENTS

A. General:

1. Promptly following commnencement of Contract Times, secure from
the Contracting Officer at no cost to Contractor, one complete set of
Contract Documents. Drawings will be full size.

2. Label or stamp each record document with title, "RECORD
DOCUMENTS," in neat large printed letters.

3. Record information concurrently with construction progress and
within 24 hours after receipt of information that change has occurred.
Do not cover or conceal Work until required information is recorded.
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B. Preservation:

1. Maintain documents in a dean, dry, legible condition and in good
order. Do not use record documents for construction purposes.

2. Make documents and Samples available at all times for observation
by the Contracting Officer.

C. Making Entries on Drawings:

1. Using an erasable colored pencil (not ink or indelible pencil), dearly
describe change by graphic line and note as required.
a. Color Coding:

1) Green when showing information deleted from
Drawings.

2) Red when showing information added to Drawings.
3) Blue and circled in blue to show notes.

2. Date entries.
3. Call attention to entry by "cloud" drawn around area or areas

affected.
4. Legibly mark to record actual changes made during construction,

including, but not limited to:
a. Locate existing facilities, piping, equipment, and items critical

to the interface between existing physical conditions or
construction and new construction.

b. Changes made by Addenda and Field Orders, Work Change
Directive, Change Order, and the Contracting Officer's written
interpretation and clarification using consistent symbols for
each and showing appropriate document tracking number.

5. Dimensions on Schematic layouts: Show on record drawings, by
dimension, the centerline of each run of items such as are described in
previous subparagraph above.
a. Clearly identify the item by accurate note such as "cast iron

drain"" "galv. water,' and the like.
b Show, by symbol or note, vertical location of item ("under

slab," "in ceiling plenum," "exposed," and the like).
C. Make identification so descriptive that it may be related

reliably to Specifications.

3.2 FINAL CLEANING

A. At completion of the Work or of a part thereof anji immediately prior to
Contractor's request for certificate of Substantial Completion; or if no
certificate is issued, immediately prior to Contractor's notice of completion,
clean entire Site or parts thereof, as applicable.
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1. Leave the Work and adjacent areas affected in a cleaned condition
satisfactory to Owner and the Contracting Officer.

B. Use only cleaning materials recommended by manufacturer of surfaces to be
cleaned.

END OF SECHON
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SECTION 02200
SITE PREPARATION

PARTI1 GENERAL

1.1 DEFINITIONS

A. Interfering or Objectionable Material: Trash, rubbish, and junk; vegetation
and other organic matter, whether alive, dead, or decaying; topsoil.

B. Clearing; Removal of interfering or objectionable material lying on or
protruding above ground surfaice.

C. Grubbing: Removal of vegetation and other organic matter including stumps,
buried logs, and roots greater than 2 inches caliper to a depth of 6 inchies
below subgrade.

D. Scalping: Removal of sod without removing more than upper 3 inches of
topsoil.

E. Stripping: Removal of topsoil remaining after applicable scalping is
completed.

F. Project Limits: Areas, as shown or specified, within which Work is to be
performed.

1.2 SCHEDULING AND SEQUENCING

A. Prepare site only after adequate erosion and sediment controls are in place.

PART 2 PRODUCTS (Not Used)

PART 3 EXECUTION

3.1 GENERAL

A. Clear, grub, and strip areas actually needed for waste disposal, borrow, or

site improvements within limits shown or specified.

B. Do not injure or deface vegetation that is not designated for removal.

3.2 LIMITS

A. As follows, brut not to extend beyond Project limits. Excavation: 5 feet beyond
top of cut slopes.

B. Remove rubbish, trash, and junk from entire area within Project limits.

SECTION 02200
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3.3 CLEARING

A. Clear areas within limits shown or specified.

3.4 GRUBBING

A. Grub areas within limits shown or specified.

3.5 SCALPING

A. Scalp areas within limits shown or specified.

3.6 STRPPING

A. Do not remove topsoil until after scalping is completed.

B. Strip areas within limits to minimum depths shown or specified. Do not

remove subsoil with topsoil.

3.7 DISPOSAL

A. Glearing and Grubbing Debris:

1. Dispose of debris offsite.
2. Burning of debris onsite will not be allowed.
3. Limidt offsite disposal of dlearing and grubbing debris to locations that

are approved by federal, state, and local authorities, and that will not
be visible from Project

B. Scalpings: As specified for dlearing and grubbing debris.

C. Strippings:

1 . Dispose of strippings that are unsuitable for topsoil or that exceed
quantity required for topsoil offsite.

2. Stockpile topsoil in sufficient quantity to meet Project needs. Dispose
of excess strippings as specified for clearing and grubbing.

END OF SECTON
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SECTI[ON 02240
DEWATERING

PARTI1 GENERAL

1.1 SUBMITTALS

A. Information Submittals:

1. Water storage container.
2. Water disposal location.
3. Discharge permits.

PART 2 PRODUCTS (Not Used)

FART 3 EXECUTION

3.1 GENERAL

A. Remove and control water duning perlods when rnecsary to properly acoomplish
Work

3.2 SURFACE WATER CONTROL

A. See Section 01500, CONSTRUCTION FACILITIES AND TEMPORARY

CONTROLS, Article TEMPORARY CONTROLS.

B. Remove surface runoff controls when no longer needed.

3.3 DEWATERING SYSTE3MS

A. Maintain excavations free of water, regardless of source, and until backfill

and compacted.

B. Contain water collected from the excavation(s) in a Contracting Officer -
approved storage tank until authorized for disposal.

C. Dispose of the water collected form the excavation(s) at a Contracting Officer
-approved location.

3.4 MONMTORING FLOWS

A. Monitor volume of water pumped per calendar day from excavations, as
Work progresses.

END OF SECTION
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SECTION 02315
EXCAVATION

PARTI1 GENERAL

1.1 DEFINITIONS

A. Common Excavation: Removal of material not classffied as rock excavation.

1.2 SUBMrIT~A1S

A. Informational Subniittals:

1. Excavation Plan, detailing:

a. Methods and sequencing of excavation.
b. Proposed locations of stockpiled excavated material.
C. Proposed onsite and offsite spoil disposal sites.
d. Numbers, types, and sizes of equipment proposed to perform

excavations.

1.3 DESCRIPTION OF WORK

The Work consists of the elements described in Section 01010, Summary of Work.

1.4 QUALITY ASSURANCE

A. Provide adequate survey control to avoid unauthorized over-excavation.

1.5 WEAThER UIMITATIONS

A. Material excavated when frozen or when air temperature is less than
32 degrees Fahrenheit (IF) shall not be used as fill or backfill until material
completely thaws.

B. Material excavated during inclement weather shall not be used as fill or
backfill until after material drains and dries sufficiently for proper
compaction.

1.6 SEQUENCING AND SCHEDULING

A. The Contractor shall verify the limits of excavation and contaminated soil
requirements prior to the start of any excavations at each Disposal Site.
Currently estimated limits of excavation are shown on the Drawings and
shall be staked or otherwise marked by the Contractor prior to excavation.

SECTION 02315
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The final excavation limits may change based upon the results of
confirmation sampling.

B. Glearing, Grubbing, and Stripping: Complete applicable Work specified in
Section 02200, Site Preparation, prior to excavating.

C. Excavation Support Install and maintain, as specified in Section 02260,
Excavation Support and Protection, as necessary to support sides of
excavations and prevent detrimental settlement and lateral movement of
existing facilities, adjacent property, and completed Work.

D. No excavations or other surface soil disturbances shall begin until all
security, drainage, erosion, and sediment control devices, exclusion zones,
and protective markings for utilities and other items to) be protected are
properly installed and approved by the Contracting Officer.

PART 2 PRODUCES (Not Used)

PART 3 EXECUTION

3.1 GENERAL

A. Excavate to lines, grades, and dimensions shown and as necessary to
accomplish Work. Excavate to within tolerance of plus or minus 0.1 foot,
except where dimensions or grades are shown or specified as maiximum or
minimum. The excavation shall be performed in a mannar that will limit the
potential for contaminated material to be mixed with uncontaminated
materials. A log of materials and any visible signs of contamination
encountered during excavation shall be maintained for each disposal site.

B. Do not over-excavate without written authorization of the Contracting
Officer.

C. Remove or protect obstructions as shown and as specified in Section 01500,
Construction Facilities and Temporary Controls, Article Protection of Work
and Property.

3.2 UNCLASSIFIED EXCAVATION

A. Excavation is unclassified. Complete all excavation regardless of the type,
nature, or condition of the materials encountered.

3.3 DRAINAGE AND DEWATERING

A. All excavations will be above the water table. Drainage and dewatering will
include control of surface water drainage and collection and disposal of
precipitation that falls into the excavation.
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B. Surface water shall be directed away from excavation areas in a manner that
will prevent flooding and erosion. Diversion ditches, dikes, and grading shall
be provided and maintained throughout excavation and backfill operations.
Work shall be sequenced in a manner that each work site, areas adjacent to
each work site, and affected operations shall be effectively drained.

C. The contractor shall maintain appropriate means to collect and remove
standing water in the excavations during excavation, sampling, and backfill
operations. Standing water may be allowed to remain in the excavations
between period of excavation and backfill of approved by the Contracting
Officer. All water from active excavations shall be collected and disposed of
in accordance with Section 02316, TRANSPORTATION AND DISPOSAL OF
CONTAMINATED MATERIALS.

3.4 STOCKPILING EXCAVATED MATERIAL

A. Stockpile excavated material that is suitable for use as fill or backfill until
material is needed. Segregate excavated material suitable for backfill from
material proposed for offsite disposal,

B. Non-hazardous contaminated materials stockpiles shall be constructed to
isolate the excavated material from the environment Non-hazardous
material stockpiles shall be constructed to include.

1. A chemical resistant geomembrane liner. Non-reinforced
geomembrane liners shall have a minimum thickness of 20 mils. Scrim
reinforced geomembranes shall have a minimum weight of 40 lbs per
1,000 square feet The ground surface on which the geomenmbrane is
to be placed shall be prepared in accordance with Section 02200, SITE
PREPARATION.

2. Geomembrane cover to prevent precipitation from entering the
stockpile. Non-reintforced geomembrane liners shall have a minimum
thickness of 10 mils. Scrum reinforced geomembranes; shall have a
minimum weight of 26 lbs per 1,000 square feet. The cover material
shall be anchored with sand bags or other measures approved by the
Contracting Officer to prevent the cover from being removed by the
wind.

3. Construct berms, minimum of 12 inches in height, around the
Stockpile using clean soil from onsite or offsite source to secure the
cover and divert storm water runoff. Vehicle access points shall also
be bermed.

4. The contractor shall maintain appropriate means to collect and
remove standing water in the stockpiles during the Work. All water
shall be collected and disposed op in accordance with Section 02316,
TRANSPORTATION AND DISPOSAL OF CONTAMINATED
MATERIALS.
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C. Hazardous materials shall be stored in water-tight roll-off containers. An
impermeable cover shall be placed over the units to prevent precipitation
from contacting the stored material. The units shall be located on the project
site at locations approved by the Contracting Officer.

D. Post signs indicating proposed use of material stockpiled. Post signs that are
readable from all directions of approach to each stockpile. Signs should be
clearly worded and readable by equipment operators from their normal
seated position.

E. Confine stockpiles to within easements, rights-of-way, and approved work
areas. Do not obstruct roads or streets.

F. Do not stockpile excavated material adjacent to trenches and other
excavations, unless excavation side slopes and excavation support systems
are designed, constructed, and maintained for stockpile loads.

END OF SECTON
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SECTION 02316
FILL AND BACKFILL

PART 1 GENERAL

1.1 DEFINITONS

A. Prepared Ground Surface: Ground surface after completion of required
demolition, clearing and grubbing, scalping of sod, stripping of topsoil,
excavation to grade, and subgrade preparation.

B. Completed Course: A course or layer that is ready for next layer or next
phase of Work.

C. Lift: Loose (uncompacted) layer of material.

D. Well-Graded

1. A mixture of particle sizes with no specific concentration or lack
thereof of one or more sizes.

2. Does not define numerical value that must be placed on coefficient of
uniformity, coefficient of curvature, or other specific grain size
distribution parameters. -

3. Used to define material type that, when compacted, produces a strong
and relatively incompressible soil mass free from detrimental voids.

F. Borrow Material: Material from required excavations or from designated
borrow areas on or near Site.

G. Imported Material: Materials obtained from sources offsite, suitable for
specified use.

1.2 SEQUENCING AND SCHEDULING

A. Complete applicable Work specified in Section 02200, Site Preparation and
Section 02315, Excavation.

PART 2 PRODUCTS

2.1 SOURCE QUALITY CONTROL

A. Chemical Analysis of General Backfill and Topsoil

SECTION 02316
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1. A minimum of one sample shall be collected for every 1,000 cubic
yards of general fill and for every 1,000 cubic yards of topsoil, or part
thereof, delivered to the site to confirm that thee materials are free of
chemical contamination. Each sample shall be a composite sample
representative of the materials to be delivered. The composite sample
shall be subjected to the full range of Level 3 analytical procedures for
volatile organic compounds (VCCs), semnivolatile organic compounds
(SVOCs), herbicides, pesticides, polychlorinated biphenyls (PCBs),
and metals in accordance with the Table 1.

2. Clearly mark to show source of material and intended use.
3. Sampling procedures, duplicates, and blanks required QC, and data

validation, calibration, and documentation shall be done in
conformance with procedures in applicable portions of the Remedial
Action Sampling and Analysis Plan (RA SAP).

TABLE 1
Summary of General Backfill Anay'es ____

Pri~m TATI Required Analytical Sample
Final TAT Data Package Analysis IMethods Holding Time Preservation Containers

7 days/ CLP-type fun TCL VOCS 5035 14 days HnaSO, or Three (3) 40 mL vals:
l4 days package CH4O; Cool to . One (1) with CH.O

4AC * two (2) %wlth HNaSO,.

TCL SVOCs 827CC 14 day extraction: Cool to 4C Four (4) Soz WVM glass
40 day analysis

TCL Pestiideas 8081A

TCL PCBs 8082

Herbicides 8151A

TAL Metals I8010BW 6monthe;
7471A Fig28adays

2.2 EARTHIFILL

A. Excavated material from designated borrdw sites shall be free from rocks
larger than 3 inches, from roots and other organic matter, ashes, cinders,
hrash, debris, and other deleterious materials.

B. Material containing more than 10 percent gravel, stones, or shale particles is
unacceptable.

PART 3 EXECUTION

3.1 GENERAL

A. Keep placement surfaces free of water, debris, and foreign material during

placement and compaction of fill and backfill materials.
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B. Place and spread fill and backfill materials in horizontal lifts of uniform
thickness (not to exceed 8 inches), in a. manmer that avoids segregation; each
lift will be compacted with at least four (4) passes of a footed compactor to
achieve an unyielding surface prior to placing succeeding lifts. The moisture
content of the compacted material will be maintained sufficient to achieve the
proper compaction. The compacted fill will be capable of supporting loaded
dump trucks without formation of ruts or depressions. The backfilled sites
will be graded and shaped to establish approximate original grades and
positive surface drainage.

END OF SECTION
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SECTION 02317
BORROW EXCAVATION

PART I GENERAL

1.1 SUBMHTTALS

A. Information Submittal: Borrow Pit Plan, detailing development, operation,

and reclamation of each pit

1.2 WEATHER LIMITATIONS

A. Except as approved by the Contracting Officer, do not operate borrow pits
when borrow is to~o wet to achieve required compaction.

1.3 SEQUENCING AND SCHEDULING

A. Clearing, Grubbing, and Shripping: Complete applicable Work specified in
Section 02200, SITE PREPARATION, prior to borrow pit development.

PART 2 PRODUCTS (Not Used)

PART S EXECUTIrON

3.1 BORROW PIT OPERATION

A. Review Borrow Pit Plan with the Contracting Officer prior to excavating from
borrow pits. Obtain the Contracting Officer's acceptance of deviations from
Borrow Pit Plan prior to their implemnentation.

B. Do not excavate more borrow material than required for Work. Leave
surplus material in place.

3.2 RECLAMATION

A. Grade borrow pits and replace topsoil, as specified in Section 02315, FILL
AND BACKFILL, to drain without ponding surface water and to blend
graded surfaces neatly with surrounding terrain at completion of borrow
operations.

B. Final Slopes:

1. Maximum: Three horizontal to one vertical.

2. Minimum: 5 percent.

C. Do not use borrow pits for disposal, unless otherwise specified or shown.

END OF SECT`ION
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SECTION 02370
SOIL STABILIZATION

PART 1 GENERAL

1.1 REFERENCES

A. The following is a list of standards which may be referenced in this section:

1. American Society for Testing and Materials International (ASTM):
a. D4355, Standard Test Method for Deterioration of Geotextiles

from Exposure to Ultraviolet Light and Water (Xenon Arc
Type Apparatus).

b. D4632. Standard Test Method for Grab Breaking Load and
Elongation of Geotextiles.

1.2 DEFINITIONS

A. Maintenance Period: Begin maintenance immediately after each area is
planted and continue for a period of 8 weeks after all planting under this
section is completed.

B. Satisfactory Stand: Grass or section of grass that has:

1. No bare spots larger than 3 square feet.
2. Not more than 10 percent of total area with bare spots larger than 1

square foot.
3. Not more than 15 percent of total area with bare spots larger than 6

square inches.

1.3 SUBMITTALS

A. Shop Drawings: Product Data: Commuercial products.

B. Information Submittals:

1. Construction Period Drainage and Erosion/Sedimentation Control
Plan and Procedures.

2. Manufacturer's Installation Instructions: Commercial products.
3. Seed certifications.
4. Copies of delivery invoices or other proof of quantities of mulch and

fertilizer.
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1.4 DELIVERY, STORAGE, AND PROTECTION

A. Seed:

1. Furnish in standard containers with seed name, lot number, net
weight, percentages of purity, germination, and hard seed and
maximum weed seed content, dearly marked for each container of
seed.

2. Keep dry during storage.

B. Hydroseeding MulchL Mark package of wood fiber mulch to show air dry
weight.

1.5 SEQUENCING AND SCHEDULING

A. Contracting Officer's acceptance of Construction Period
Erosion/Sedimentation Control Plan required prior to starting earth
disturbing activities.

B. Prepare topsoil as spedified in Section 029111, SOIL PREPARATION, before
starting Work of this section.

C. Complete soil preparation, seeding, fertilizing, and mulching immediately
after final grades have been reached.

D. Seeding: Perform under favorable weather conditions during seasons that are
normal for such Work as determined by acceptable local practice.

PART 2 PRODUCTS

2.1 FERTILIZER

A. Commercial, uniform in composition, free-flowing, suitable for application
with equipment designed for that purpose.

B. Fertilizer shall have the following minimum percentage of plant food by
weight

1 Summer Hydroseed Mfix:
a. Nitrogen: 20 percent.
b. Phosphoric Adid: 10 percent
C. Potash: 10 percent.

2. Winter Hydroseed Moix:
a. Nitrogen: 16 percent
b. Phosphoric Acid: 8 percent.
C. Potash: 0 percent.
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2.2 SEED

A. Fresh, dean new-crop seed that complies with the tolerance for purity and

germination established by Official Seed Analysts of North America.

2.3 MULCH

A. Wood Cellulose Fiber Mulch-

1. Specially processed wood fiber containing no growth or germunation
inhibiting factors.

2. Dyed a suitable color to facilitate inspection of material placement
3. Manufactured such that after addition and agitation in slurry tanks

with water, the material fibers will become uniformly suspended to
form homogenous slurry.

4. When hydraulically sprayed on ground, material will allow
absorption and percolation of moisture.

B. Straw:

1. Clean salt hay or threshed straw of oats, wheat barley, or rye, free
from seed of noxious weeds. Suitable for spreading with mulch
blower equipment

2. Average Stalk Length: 6 inches.
3. Seasoned before baling or loading.

2.4 CLEARING LIMIT FENCE

A. Pervious Sheet: Polyester, polypropylene, or nylon filaments, woven into a

uniform pattern, distinct and measurable openings.

1. Filaments: Resistant to damage from exposure to ultraviolet rays and
heat.

2. Material Edges: Finish so filaments retain their relative positions
under stress.

B. In accordance with requirements of Table 1:

TABLE I
Filter Fence

Physical Property Required Value Test Method

Weight, or/sq yd, min. 4 ASTM D3776

Equivalent Opening Size, max. 50-70 U-S. Standard Sieve

Grab Tensile Strength, lb, min. 160 ASTM 04832

Ultraviolet Radiation Resistance, % Strength Retention 70 ASTM D4355
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2.5 SUPPORT FENCE

A. Wire Mesh Material: As recommended by manufacturer of geotextile; strong
enough to support applied loads.

B. Support Pasts: As recommended by manufacturer of geotextile.

C. Fasteners: Heavy-duty wire staples at least 1 inch long, tie wires, or hog
rings, as recommended by manufacturer of geotextile.

2.6 STRAW BALES

A. Machine baled dean salt hay or straw of oats, wheat, barley, or rye, free from
seed of noxious weeds, using standard baling wire or string.

2.7 POSTS FOR STRAW BALES

A. 2-inch by 2-inch untreated wood or commercially manufactured metal posts.

PART 3 EXECUTION

3.1 SOIL PREPARATION

A. Before start of hydroseeding, and after surface has been shaped and graded,
and lightly compacted to uniform grade, scarify soil surface to minimum
depth of 1 inch.

3.2 SEEDING

A. Prepare 1-inch deep seed bed; obtain the Contracting Officer's acceptance

prior to proceeding.

B. Apply by seeding or hydroseeding method on moist soil, but only after free
surface water has drained away. Prevent drift and displacement of miixture
into other areas.

3.3 MULCHING

A. Apply uniformly on disturbed areas.

B. Applicatiorft Sufficiently loose to permit penetration of sunlight and air
circulation, and sufficiently dense to) shade ground, reduce evaporation rate,
and prevent or materially reduce erosion of underlying soil.

1. Straw: Apply by hand or mechanical means to minimum depth of 2
inches.

2. Wood Cellulose Fiber: 1,000 to) 1,500 pounds per acre.
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3.4 CLEARING LIMIT FENCE

A. Install in accordance with manufacturer's standard instructions and before
beginning clearing and grubbing operations.

3.5 SUPPORT FENCE AND GEOTEXTILE

A. Install prior to starling earth disturbing activities upsiope of fence.

B. One-piece geotextile or continuously sewn to make one-piece geotextile for
full height of the fence, indluding portion buried in the toe trench.

C. When joints are necessary, splice geotextile together only at a support post,
with a minimum 6-inch overlap, and securely fasten both ends to support
post.

D. Geotextile shall not extend more than 24 inches above the ground surface.
Securely fasten to upsiope side of each support post using ties. Geotextile
shall not be stapled to existing trees.

E. Fasten wire mesh material support fence securely to upslope side of post
fasteners. Extend wire into the trench a minimum of 4 inches, and not more
than 36 inches above the ground surface.

F. Take precaution not to puncture geotextile during installation. Repair or
replace damaged area.

G. Remove support fence for geotextile after upslope area has been permanently
stabilized. Immediately dress sediment deposits remaining after the
geotextile fence has been removed to conform to existing grade. Prepare and
seed graded area.

3.6 SOIL STOCKPILES

A. Protect from erosion with 20 mil PVC liner.

3.7 STRAW BALES

A. lImbed minimum of 4 inches in flat-bottomed trench.

B. Place with ends tightly abutting or overlapped. Corner abutment is not
acceptable.

C. Install so that bale bindings are oniented around the sides and not over the
top and bottom of the bale.
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D. Use two posts for each bale. Drive posts through the bale until top of post is
flush with top of bale.

E. Wedge loose straws in any gaps between bales.

END OF SECrION
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SECT7ION 02999
TRANSPORTATION AND DISPOSAL OF CONTAMINATED MATERIALS

PART 1 GENERAL

1.1 REFERENCES

A. The publications listed below form part of this specification to the extent
referenced. The publications are referred to in the text by their basic
designations only.

Code of Federal Regulations

40 CFR 61 National Emission Standards for Hazardous Air Pollutants
40 (YR 261 ldentification and Listing of Hazardous Waste
40 CFR 262 Standards Applicable to Generators of Hazardous Waste
40 (YR 263 Standards Applicable to Transporters of Hazardous Waste
40 CFR 266 Standards for the Management of Specffic Hazardous Wastes

and Specific Types of Hazardous Waste Management
Facilities.

40 CFR 268 Land Disposal Restrictions
40 (YR 300 National Oil and Hazardous Substance Pollution Contingency

Plan
40 CFR 302 Designation, Reportable Quantities, and Notification
49 CFR 107 Hazardous Materials Program Procedures
49 CFR 172 Hazardous Materials Table, Special Provisions, Hazardous

Materials Communication, Emergency Response Information,
and Training Requirements

49 CFR 173 Shippers - General Requirements for Shipments and
Packagings

49 CFR 178 Specifications for Packagings

1.2 Submnittals

A. Prior to the start of Work, a Contaminated Materials Plan detailng the
manner in which contaminated matenial shall be managed.

B. Information necessary to ifile state annual or EPA reports for all contaminated
materials transported, treated, stored, or disposed of under this contract The
contractor shall forward these data to the Contracting Officer at the specified
time. The submittal shall contain all of the information necessary for filing of
the formal reports in the form and format required by the governing federal
or state agency. A cover letter shall accompany the data to include the
contract number, Contractor name, and project: location.

SECTION 02999
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B. In the event of a spill or release of a hazardous substance (as designated in
40 CFR 302), or pollutants or contaminants, or soil (as governed by the Oil
Pollution Act [OPAl, 33 USC 2701 et seq.), the Contractor shall notify the
Contracting Officer immediately. If the spill exceeds a reporting threshold,
the Contractor shall follow the pre-established procedures for immediate
reporting to the Contracting Officer.

C. A letter certifying that EPA considers the facilities to be used for offsite
disposal of hazardous waste to be acceptable in accordance with the Offsite
policy in 40 CFR 300, Section 440. This certification shall be provided for
wastes from RCRA sites as well as from CERCLA responses.

D. Letters or other documentation verifying that the proposed disposal and/or
treatment sites for non-hazardous waste and/or liquid materials are
compliant with current State and Federal regulations arnd that they are
licenses to accept the wastes proposed for disposal. In addition, the
verification documents hall state the limitations and requirements (e.g., waste
characterization, analytical data, maximum concentrations, etc.( of the
disposal facility to accept such wastes.

E. Certificates documenting the ultimate disposal of contaminated materials
within 180 days of initial shipment Receipt of these certificates will be
required for final payment

F. All transportation related shipping documents to the Contracting Officer,
inducting draft waste manifests, draft bills of lading, lists of corresponding
proposed labels, packages, marks, and placards to be used for shipment, and
supporting waste analysis documents, for review a minimum of 2 days prior
to anticipated pickup.,Packaging assurances shall be furnished prior to
transporting contaminated material; "generator copies" of waste manifests,
bills of lading, and supporting waste analysis documents shall be furnished
when shipments are originated.

G. Notices of non-compliance of notices of violation by a federal, state, local
regulatory agency issued to the Contractor in relation to any Work
performed under this contract The Contractor shall immediately provide
copies of such notices to the Contracting Officer. The Contractor shall also
furnish all relevant documents regarding the incident and any information
requested by the Contracting Officer.

1.3 QUALIFICATIONS

A. The Contractor shall designate, by position and title, one person to act as the
Transportation and Disposal Coordinator (TDC) for this contract The TDC
shall serve as the single pint of contact for all environmental regulatory
matters and shall have overall responsibility of total environmental

SECTION 02999 2
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compliance at the site including but not limited to accurate identification of
hazardous and non-hazardous wastes; determination of proper shipping
names; identification of marking. labeling. packaging. and placarding
requirements; completion of waste profiles, waste manifests, bills of lading.
exception and discrepancy reports; and all other environmental
documentation.

1.4 LAWS AND REGULATIONS REQUIREMENTh

A. Work shall meet or exceed the uminmumn requirements established by
Federal, state, and local laws and regulations that are applicable. These
requirements are amended frequently and the Contractor shall be responsible
for complying with amendments as they become effective. In the event that
compliance exceeds the scope of work or conflicts with specific requirements
of the contract, the Contractor shall notify the Contracting Officer
immediately.

1.5 DEFINIflONS

A. Contaminated Materials - Soil, water, debris, etc. that have become
contaminated, or that are suspected of being contamiinated, by chemidcal
constituents above regulatory limits.

B. Hazardous Waste - A waste which meets criteria established in RCRA or
specified by the EPA in 40 CJR 261 or which has been designated as
hazardous by a RCRA authorized state program.

C. Non-hazardous Waste - Waste, soil, water, or debris that do not meet the

hazardous waste criteria specified above.

PART 2 PRODUCTS

2.1 MATERIALS

The contractor shall provide all of the materials required for the packaging. labeling.
marking, placarding, and transportation of the contamiinated materials in
conformance with DOT standards. Details in this specification shall not be construed
as establishing the limits of the Contractor's responsibility.

A. The Contractor shall provide bulk and/or non-bulk containers for packaging
contamninated materials (contaminated soil, water, and/or debris). Containers
for hazardous waste must be consistent with the authorizations referenced in
the Hazardous Materials Table in 49 CFR 172, Section 101, column 8. Bulk
and non-bulk packaging shall meet the corresponding specifications in
49 CFR 173 referenced in the Hazardous Materials Table, 40 CJR 172,
Section 101. Each packaging shall conform to the general packaging

SECTION 02999 3
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requirements of Subpart B of 49 CFR 173, tot he requirements of 49 CFR 178
at the specified packaging group performance level, to the requirements of
special provisions of column 7 of the Hazardous Materials Table in 49 CFR
172, Section 101, and shall be compatible with the material to be packaged as
required by 40 CFR 262.

B. The Contractor shall provide, as appropriate, markings for each
contaminated soil, water, or debris package, freight container, and transport
vehicle consistent with the requirements of 49 CFR 172, Subpart D and 40
CFR 262, Section 32 (for hazardous waste).

C. The Contractor shall provide primary and subsidiary labels for contaminated
materials consistent with the requirements in the Hazardous Materials Table
in 49 CFR 172, Section 101, column 6. Labels shall meet design specifications
required by 49 CFR 172, Subpart B including size, shape, color, printing, and
symbol requirements.

D. For each offsite shipment of contaminated materials, the Contractor shall
provide, as necessary, primary and subsidiary placards consistent with the
requirements of 49 CFR 172, Subpart F. Placards hail be provided for each
side and each end of bulk packaging, freight container, and transport vehicles
requiring such placarding.

2.2 EQUIPMENT AND TOOLS

The Contractor shall provide miscellaneous equipment and tools necessary to handle
contaminated materials, including hazardous waste, in a safe and environmentally
sound manner.

PART 3 EXECUTION

3.1 OFFSITE HAZARDOUS AND NON-HAZARDOUS WASTE MANAGEMENT

The Contractor shall be responsible for arranging transportation to and disposal of
all contaminated materials at an appropriate treatment, disposal, or storage (TSD)
facility licensed to accept the materials. The Work shall include all sampling and
analysis necessary to determine the disposal requirements and for acceptance of the
waste as the TSD facility.

A. The Contractor shall provide the Contracting Officer with EPA ID numbers,
names, locations, and telephone numbers of proposed TSD facilities and
transporters. Letters of acceptance of the waste by the proposedTSED facility
shall be provided, including limitations on acceptance and analytical/ testing
requirements for waste acceptance. This information shall be contained in
the Waste Management Plan for approval prior to waste disposal.

SECTION 02999 4
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1. Hazardous wastes shall be disposed of in RCRA Subtitle C permitted
facilities which meet the requirements of 40 CFR 264 ort facilities
operating under interim status and meeting the requirements of 40
CFR 265. Offsite TSP facilities with significant RCRA vi9loations or
compliance problems shall not be used.

2. Facilities receiving hazardous waste must be permiitted in accordance
with 40 CFR 270, must be operating under interim status in
accordance with 40 CFR 265 requirements, or must be permnitted by
an authorized state program. Prior to using the TSD facility, the
Contractor shall determine the status of the facility and document all
information necessary to satisfy the requirements of the EPA Offsite
policy and furnish this information to the Contracting Officer.

3. Non-hazardous waste materials shall be disposed of at a non-
hazardous T31) facility currently licensed to accept the types) of
waste being disposed. The Contractor shall obtain waste verification
requirements and acceptance criteria for the facility in writing.

B. Prior to shipment of any hazardous material offsite, the Contractor's TTOC
shall provide written certification to the Contracting Officer that the
contamninated materials have been properly packaged, labeled, and marked
in accordance with the applicable DOT and EPA requirements.

C. The Contractor shall use manifests for transporting wastes as required by 40
(YR 263 or any applicable state or local law or regulationr Transportation
shall comply with all requirements in the DOT referenced regulations in the
49 (YR series. Manifests shall be completed using instructions in 40 (YR 262,
Subpart B and nay applicable state or local law or regulation. Manifests and
waste profiles shall be submitted to the Contracting Officer for review and
approval. In addition, the Contractor shall prepare LDR notifications as
required by 40 CFR 268 or any applicable state or local law or regulation for
each shipment of hazardous waste. Notifications shall be submitted with the
manifest to the Contracting Officer for review and approval.

D. The waste shall be transported to an approved TSD facility within 90 days of
the accumulation start date on each container. The Contractor shall ship
hazardous wastes only to facilities which are properly permitted to accept
waste.

3.2 HAZARDOUS MATERIAL MANAGEMENT

A. The Contractor, in consultation with the Contracting Officer, shall evaluate
prior to shipment of any material offsite whether or not the material is
regulated as a hazardous waste. This shall be done for the purpose of
determining proper shipping descriptions, marking requirements,, etc., as
described.

SECTION 02999 5
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1. The Contractor shall use 49 CFR 172, Section 101 to identify proper
shipping names for each hazardous material (including hazardous
wastes) to be shipped offsite.

2. The Contractor shall package, label, and mark hazardous
materials/wastes using the specified materials and in accordance
with the referenced authorizations.

3. The Contractor shall ensure that each shipment of hazardous
materials sent off site is accompanied by the properly completed
shipping documents.

3.3 WASTE MINIMIZATION

The Contractor shall minimize the generation of hazardous waste to the maximum
extent practicable. The Contractor shall take all necessary precautions to avoid
mixing dean and contaminated wastes.

3.4 RECORD KEEPING

The Contractor shall be responsible for maintaining adequate records to support
information provided to the Contracting Officer regarding exception reports, annual
reports, and biennial reports.

3.5 SPILL RESPONSE

The Contractor shall be responsible to any spill of contaminated materials (including
hazardous materials, non-hazardous materials) which are in the custody or care of
the Contractor pursuant to this contract Any direction form the Contracting Officer
concerning a spill or release shall not be considered a change under the contract The
Contractor shall comply with all applicable requirements of Federal, state, or local
laws of regulations regarding and spill incident

3.6 EMERGENCY CONTACTS5

The Contractor shall be responsible for complying with the emergency contact
provision in 49 CFR 172, Section 604. Whenever the Contractor ships hazardous
materials, the Contractor shall provide a 24-hour emergency response contact and
phone number of a person knowledgeable about the contaminated materials being
shipped and who has the comprehensive emergency response and incident
mitigation information for that materials, or has immediate access to a person who
possesses such knowledge and information. The phone must be monitored on a 24-
hour basis at all times when the hazardous materials are in transportation including
during storage incidental to transportation. The Contractor shall ensure that
information regarding this emergency contact and phone numbers are placed on all
contaminated materials shipping documents. The Contractor shall designate an
emergency coordinator and post the following information at all areas in which
contaminated materials are managed:

SECTION 02999 6
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A. The name of the emergency coordinator.

B. Phone number through which the emergency coordinator can be contacted
on a 24 hour basis.

C. The phone number of the local fire department

D. The location of the fire extinguishers and spill control materials.

END OF SECTON

SECTION 02999 7
TRANSPORTATION AND DISPOSAL OF CONTAMINATED MATERIALS
MEMPHIS DEPOT DUNN FIELD PREFINAL REMEDIAL DESIGN



809 265
Remedial Action Work Pi= October15. 2004
Thor Field Dispasd Sites Rev.I
MACTEC No. 6301-03-0015

ATTACHMENT 2

PERFORMANCE STANDARDS VERIFICATION PLAN



809 266

Defense Distribution Center (Memphis)
Dunn Field

Disposal Sites Prefinal Remedial Design

Performance Standards Verification Plan

Rev. I

PREPARED FOR

U.S. Army Engineering and Support Center, Huntsville
4820 University Square

Huntsville, AL 35816

April 2004

PREPARED BY

CH2M HILL
115 Perimeter Center Place NE, Suite 700

Atlanta, GA 30346

ATLU PSVP.MC



809 267

Contents

Attachments ........................................................................... m. i
Introduction ..................-............................................................. 14
1.1 Purpose of the Performance Standards Verification Plan....................... 1-1
1.2 Organization of the PSVP ........................................................... 1-1
Sampling Overview ....................-.....-.................... ........................ .24

2.1 Objectives .............................................................................. 2-1
2.1.1 Excavated Soil ................................................................ 2-1
2.1.2 Waste .......................................................................... 2-1
2.1.3 Excavation Perimeter........................................................ 2-1
2.1.4 Borrow Soil ................................................................... 2-1
2.1.5 Storm Water and Decontamination Water............................... 2-1

2.2 Field Screening ........................................................................ 2-2
2.3 Laboratory Tests....................................................................... 2-2
Sampling Strategy and Sample Analysis............................................. ... 3-1
3.1 Excavated Soil ......................................................................... 3-1

3.1.1 Post Remedial Soil Compliance Monitoring ............................. 3-1
3.1.2 Waste Characterization Sampling......................................... 3-1
3.1.3 Liquid Waste.................................................................. 3-2
3.1.4 Borrow Areas Sampling..................................................... 3-2

3.2 Water.................................................................................... 3-2
3.2 1 Storm Water .................................................................. 3-2
3.2.2 Decontamidnation Water..................................................... 3-2

3.3 Air ....................................................................................... 3-3
Sample Identification and Labeling .....................................- ............ 4-1
4.1 Sample Identification................................................................. 4-1

4.1.1 Soil and Water Samples..................................................... 4-1
4.1.2 Air Samples ................................................................... 4-2

4.2 Soil and Water Sample Labels....................................................... 4-2
4.3 Sample Logbook Documentation .................................................. 4-2
General Sampling Pro..dur................................ .. 5-1
5.1 Introduction............................................................................ 5-1
5.2 Sample Containers, Preservation, and Holding Time........................... 5-1
5.3 General Sampling Procedures....................................................... 5-1

5.3.1 Sample Custody.............................................................. 5-1
5.3.2 Chain-of-Custody Records ................................................. 5-2
5.3.3 Sample Handling ............................................................ 5-2
5.3.4 Documentation............................................................... 5-3
5.3.5 Decontamination............................................................. 5-4

5.4 QA/QC Sampling Procedures...................................................... 5-4
5.4.1 Trip Blanks.................................................................... 5-4
5A4.2 Rinseate or Equipment Blanks............................................. 5-4

ATLWE PSVRDCI



809 268

5.4.3 Field Blanks ................................................................... 5-5
5.4.4 Field Duplicates .............................................................. 5-5
5.4.5 Matrix Spilkes ................................................................. 5-5

5.5 Specific Sampling Procedures....................................................... 5-5
5.5.1 Stockpile and Roll-Off Container Sampling Procedures............... 5-6
5.5.2 Sampling of Drummed/Bottled Liquid Waste .......................... 5-6
5.5.3 Borrow Area Sampling Procedures ....................................... 5-6
5.5.4 Water Sampling .............................................................. 5-7
5.5.5 Equipment Decontamination .............................................. 5-7

QAPP - Annotated Outline.................................................................. 6-1
6.1 Section 1.0 - Purpose and Scope.................................................... 6-1

6.1.1 Section 1.1 - Project Objectives............................................. 6-1
6.2 Section 2.0 - Project Organization and Responsibilities......................... 6-1

6.2.1 Section 2.1 -Project Team Organization .................................. 6-1
6.2.2 Section 2.2 - Personnel Qualifications and Responsibilities ............ 6-2
6.2.3 Section 2.3 - Project Communication...................................... 6-2

6.3 Section 3.0 - Data Quality and Quality Assurance Objectives for Sampling. 6-2
6.3.1 Section 3.1 - Establishing DQOs.......................................... -6-2
6.3.2 Section 3.2 - Data Quality Levels .......................................... 6-2

6.4 Section 4.0 - Field Sampling Procedures .......................................... 6-3
6.4.1 Section 4.1 - Sample Blanks and Field Duplicates....................... 6-3
6.4.2 Section 4.2 - Sample Numbering and Containers ....................... 6-3
6.4.3 Section 4.3 - Sample Chain-of-Custody (COC) ......................... 6-3
6.4t4 Section 4A - Sample Shipment Procedures .............................. 6-4
6A.5 Section 4.5 - Laboratory Sample Custody................................ 6-4
6A4.6 Section 4.9 - Disposal of Investigation Derived Wastes................ 6-4

6.5 Section 5.0 - Field Procedures ........................................ 6-4
6.6 Section 6.0 - Calibration Procedures............................................... 6-4

6.6.1 Section 6.1 - Field Instruments ............................................ 64
6.6.2 Section 6.2 -Laboratory Instruments ..................................... 6-5

6.7 Section 7.0 - Analytical Procedures ................................................ 6-5
6.7.1 Section 7.1 - Laboratory Quality Control ................................. 6-5

6.8 Section 8.0 - Data Reduction, Validation, Reporting and Assessment Procedures
6-5
6.8.1 Section 8.1 - Daba Reduction............................................... 6-5
6.8.2 Section 8.2 - Data Validation............................................... 6-5
6.8.3 Section 8.3 - Data Reporting................................................ 6-5
6.8.4 Section 8.4 - Data Assessment Procedures ............................... 6-6

6.9 Section 9.0 - Performance and System Audits.................................... 6-6
6.9.1 Section 9.1 - System Audits ................................................ 6-6
6.9.2 Section 9.2 - Performance Audits ......................................... 6-7
6.9.3 Section 9.3 - External Audit................................................ 6-7

6.10 Section 10.0 - QA/QC Reporting to Management............................... 6-7
6.11 Section 11.0 - Preventative Maintenance .......................................... 6-7
6.12 Section 12.0 - Corrective Actions ................................................... 6-7
6.13 Section 13.0 - Sample and Database Management .............................. 6-8
References ....... .. .................................................................. 7-1

ATIIDEPSWV.IX DO1I



809 269

EPA Standard Operating Procedure for Drum Sampling ................... ........ .... 8-1

Attachments
Attachmnent A EPA Drum Sampling Standard Operating Procedures

ATLCF PSVP.OOC III



809 270

SEMtON 1

Introduction

This Performance Standards Verification Plan (PSVP) is part of the Dunn Field Disposal Sites
RD and has been prepared for the U.S. Army Corps of Engineers (USACE) - Huntsville Center
as part of Task Order 6 under contract number DACA87-02-D-0006. This document contains a
Field Sampling and Analysis Plan (FSP) and a Quality Assurance/Quality Control Project Plan
(QAPP). The QAPP has been written as an annotated outline for the RA contractor to use as
guidance in development of site-specific documentation.

This PSVP addresses all quantitative Performance Standards for the soil and water compliance
sampling activities required through completion of the remedial action (RA), as well as post RA
monitoring. The Construction Quality Assurance Plan (CQAF) developed by the RA contractor
will address all qualitative Performance Standards.

1.1 Purpose of the Performance Standards Verification Plan
The purpose of this PSVP is to identify and describe the sampling and analysis work and the
Quality Assurance/Quality Control (QA/QC) elements required during and after the
remediationi to verify that all RD Performance Standards have been met The work addressed
by this plan includes the following:

• Sampling and analysis of excavation perimeter.

* Sampling and analysis of excavated material for transportation and disposal (r&D) waste
characterization.

• Sampling and analysis of drummed or baffled liquid waste to characterize for further action

* Sampling and analysis of borrow soils.

* Sampling and analysis of water from the excavations and decontamination areas to)
characterize for further action.

This plan will be reviewed and approved by EPA.

1.2 Organization of the PSVP
The remainder of this PSVP is organized as follows:

*Sections 2 through 5 FSP
*Section 6 QAFP
*Section 7 References

The Site description, geology, hydrogeology, and history are provided mn the Remedial Design
Work Plan, Rev. 1 (CH2M HILL, 2004).

ATIJOF PSVP. DOC
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SECTON 2

Sampling Overview

An overview of the various sampling activities to be conducted during and after the RA is
presented in this section. Sampling objectives for specific soil/waste and water media are
presented below.

2.1 Objectives

2.1.1 Excavated Soil
During the RA, contaminated soil will be removed from Disposal Sites 3,4.1,10,13, and 31. Soil
considered hazardous based on the results of the Disposal Sites Pre-Design Investigation Data
Collection Plan Technical Memnorandum, Rev. 2 (CH2M HILL, 2004) will be segregated from soils
currently characterized as non-hazardous. Excavated soil anticipated to be non-hazardous will
be stockpiled on 20 mil liners during the final waste characterization; the soil anticipated to be
characterized as hazardous will be staged in roll-off containers. The excavated soils will be
sampled and analyzed using the toxicity characteristic leaching procedure (TCLP) to evaluate
disposal options.

2.1.2 Waste
Waste (in bulk and drums) will be staged, segregated and sampled to characterize for the
appropriate treatment/ disposal method. Empty drums will be transported offsite for disposal.

2.1.3 Excavation Perimeter
Confirmation samples will be collected from the side walls and bottoms of the proposed
excavations to assess whether additional excavation is required. The perimeter of the
excavations will sampled in accordance with the State of Mfichigan DEQ Verification of Soil
Remediation Guidance Document (Mfichigan DEC12 April 1994).

2.1A Borrow Soil
Soil from potential borrow areas will be sampled and analyzed to ensure that the backfill
material is clean.

2.1.5 Storm Water and Decontamination Water
Samples of storm water and decontamination water will be collected and analyzed to determine
the appropriate disposal methods.

ATLIDF PSV.DDC 2-1
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2.2 Field Screening
Visual assessment will be used by the field Engineer to select excavation confirmation sample
locations, extend the limits of the excavation (e.g. presence of stained sail), and segregate soils
as necessary.

In addition, field screening will be performed via ambient air monitoring for health and safety
(H&S) purposes during all excavation activities.

2.3 Laboratory Tests
Laboratory testing will be used to provide results for verification that performance standards
have been met and to characterize samples for further treatment/ disposal. A description of how
laboratory testing will be used for each specific media is presented in Section 3.
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SECTON 3

Sampling Strategy and Sample Analysis

This section describes the sampling strategy to be used for each of the media presented in
Section 2. Laboratory analytical testing will be performed for all soil, waste, and water samples.

3.1 Excavated Soil
3.1.1 Post Remedial Soil Compliance Monitoring
Confirmation samples will be collected in accordance with the Slate of Michigan DEQ
Veifi cation of Soil Remtediation Guidance Document (Michigan DEQ, April 1994). Because all of~
the proposed excavations are less than 0.25 acre, the small site soil cleanup verification
guidance, which emphasizes biased sampling, will be used for this RA. The biased approach
specified in this guidance recommends soil sampling from areas most Blkly to exceed the
cleanup criteria. This approach minimizes the number of samples required to verify that a site
meets the cleanup criteria.

The samplers will choose the confirmation sample locations based on information from the RI,
the pre-design investigation, and observations during the removal effort Sample location
rationale will be include in the Remedial Action Completion Report (RACR) . Tables 1 and 2 in
the Myichigan DEQ Venfication of Soil Remediiztion Guidance Document were used to determine
the minimum number of floor and side wall samples for each of the Disposal Site excavations.
The number of samples is provided below.

Floor Total Sidewall Number of Samples
Disposal Site COCe Area (RI Area (fP) Floor Side wall

3 (bottles and drumts) 600 1,000 3 6
4.1 copper and lead 600 1,000 3 6
10 Copper and lead 2,200 3,240 5 9
13 (bottles) 150 500 2 5
31 PAHs and copper 5,850 3,060 7 9

Total 9,400 8,800 20 35

Samples will be analyzed for select target compound list/ target analy-te list (TCL/TAL)
parameters, as presented in Tables 3-1 and 3-2

3.1.2 Waste Characterization Sampling
Samples will be collected from the soil stockpiles and roll-off containers and analyzed for
leachability according to toxicity characteristic leachate procedures (TCLP) via EPA Method
1311 in accordance with Table 3-2j samples will also be analyzed for reactivity, corrosivity and
ignitability (RCI). Composite samples will be collected every 250 cubic yards of excavated
material or, at a minimumk, per disposal site. At least five aliquots will be collected from each
batch using a dean stainless steel spoon or hand auger. Each of the aliquots will be transferred
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to a dlean stainless steel bowl for mixing. The composite will be placed into the appropriate
sample jars for transport to the laboratory for analysis.

Samples for VOC analysis will be collected directly from the stockpile not from composited soil
and according to EPA SW846 Method 5035 using a syringe. This method is thoroughly
described in Section 12 4 of the November 2001, US EPA Science and Ecosystem Services
Division Environmental Investigation Standard Operating Procedures and Quality Assurance Manual
(EISOPQW-)

3.1.3 Liquid Waste
All drums and bottles will be excavated in accordance with the attached EPA Drum Sampling
Standard Operating Procedure (SOP) (Attachment A) and segregated from the excavated soil. If
the liquid waste remains in drums, one composite sample will be taken from no more than ten
drums of like waste. If collected in bullk,the liquid waste will be sampled once per bulk
container (tanker truck, roll-off). The liquid waste will be sampled for the methods listed in
Table 3-2. The liquid waste will be sent for offsite disposal/ treatment based on the sampling
results.

3.1.4 Borrow Areas Sampling
Grab samples will be collected every 500 cubic yards from each offsite borrow area or every 250
cubic yards from each onsite borrow area using stainless steel hand augers, bowls, and spoons
to ensure that the Disposal Site excavations are backfilled with dean soil. Samples will be
analyzed for select TCL/TAL parameters, as presented in Table 3-3. Samples will be collected
with a dlean hand auger and transferred to a clean stainless steel bowl before placing the
material into the appropriate sample jars for transport to the laboratory for analysis.

TCL/TAL parameters include VOCs, senilvolatile organic compounds (SVOCs),
pesticides/herbicides, polychlorinated biphenyls; (PCBs), and metals.

3.2 Water
3.2.1 Storm Water
Storm water may accumulate in the excavations and staging areas due to incidental rainfall.
Storm water removed from the excavations and stockpiles will be containerized in a mobile
tank as necessary. At the completion of remedial activities, samples will be analyzed for the
TCL/TAL parameters presented in Table 3-4 to assess disposal options (e.g., POTW).

3.2.2 Decontamination Water
Decontamination water will be collected in drums. At the completion of remedial activities,
samples will be analyzed for the TCL/TAL parameters presented in Table 3-4 to assess disposal
options (e.g., POTW).
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3.3 Air
For H&S protection of all field staff, all operations at the site will include ambient air
monitoring that includes instrumentation capable of detecting explosive vapors (i.e.,
combustible gas indicators), oxygen content, dust levels, and organic vapors. Ambient air
monitoring with a calibrated FID at regular intervals is required for the entire excavation
period. In addition, ambient air measurements will be collected prior to excavation to establish
ambient and background conditions and, at the end of the excavation to determine if any
residual vapors exist near the disposal areas. FID monitoring will be conducted at various
monitoring points (MP) selected during the background measurement collection and
maintained for the entire field effort Analytical instruments will be calibrated in accordance
with the manufacturer's instructions. All measurements will be recorded in field notebooks
with the date, time, and location of the recording dearly noted and noted in a daily calibration
log.

During the excavation effort, screening for hazardous ambient conditions will be conducted
through the use of a combustable gas indicator (CGI)/oxygen (02) meter and dust monitors.
This sampling effort is necessary to alert personnel to potential buildup of explosive levels of
gases in the disposal pits or for hazardous dust levels, especially at sites containing lead in the
soil. For hazardous gas monitoring, instruments can be placed at an established MP preferably
close to the edge of each excavation whereas for dust monitoring, Wls can be established at the
work perimeter or perimeter of Dunn Field. The measurements will be recorded in field
notebooks with the date and time of the recording and location of the measurement clearly
noted. Analytical instruments will be calibrated in accordance with the manufacturer's
instructions and noted in a daily calibration log.
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SEMfON 4

Sample Identification and Labeling

4.1 Sample Identification
4.1.1 Soil and Water Samples
Each soil and water sample collected from the site during the remediation will be identified by
an unique sample designation code. The sample designation code will be recorded on the
sample label affixed to the sample container, in the field log book, and on the chain-of-custody
form that will accompany the sample. In addition, thie sample designation code will be used to
track each sample.

The samples will be identified by the following sample designation scheme:

Project - Date - Sampling - Sample - Sample
Location Type Number

where:

project = Dunn Field Disposal Sites RA (DSRA)

date = date of sample collection (month, day, year)

sampling location = DS3 for Disposal Site 3
W1ll for waste batch number 1
BAt for borrow area sample number 1
SW1/DS3 for storm water sample number 1 from Disposal Site 3
DRI for drummed liquid waste drum number 1
TB for trip blank
RB or EB for rinseate or equipment blank, respectively
FB for field blank.

sample type = grab (G) or composite (C)

sample number = first, second, third, etc.-sample collected from same location

Therefore, a sample designation code DSRA-081504--WB1-C-01 would indicate the first
composite sample from "waste batch 1" that was collected on August 15,2004. Similarly, a
sample designation code DSRA-081504-TB-C-1 would indicate trip blank number one shipped
on August 15, 2004 from the site.

For organics analyses, the sample for matrix spike/matrix spike duplicate (MS/MSD) (see
Section 5.4.5) will be identified on the chain-of-custody form. Field duplicates will not be
identified on the chain-of-custody form; these samples will be given fictitious sample
designation codes. The field duplicates, however, will be identified in the field logbook.
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4.1.2 Air Samples
The field screening data collected from the PID, OVA-SID, and CGI/OŽ meters will indlude the
following:

*Date and time
*Elapsed time since excavation began (as necessary)
*Location of measurement/location where the sample was collected (as necessary)
*Instrument measurement

Each measurement will be handwritten into a bound field notebook and, after each excavation
has been completed, the data will be transferred into an electronic file for post-remedy
implementation documentation. Field notebooks should also contain instrument calibration
completion records and background monitoring information.

4.2 Soil and Water Sample Labels
All soil and water samples obtained at the site will be placed in an appropriate sample
container, as identified in Tables 3-2 through 3-4, for shipment to the laboratory. Each sample
container will be identified with a separate identification label. Labeling will be done in
indelible/waterproof ink. Errors will be crossed out with a single line, dated, and initialed. Each
securely affixed label will include the following informatiorn.

*Project identification
*Sample identification
*Sampler's name or initials
*Preservatives added
*Date of collection
*Time of collection
*Required analytical method numbers

4.3 Sample Logbook Documentation
The field logbooks will be maintained by the Site Manager and by personnel responsible for
sampling and support activities. They will be completed in permanent blue or black ink. Errors
will be corrected by crossing out with a single line and then dating and initialing. The use of
correction fluid will not be permitted. The field logbooks used during the remedial activities
will remain on-site during the entire field effort.

In general, these logbooks will contain the specific details supporting the tasks performed by
the person maintaining the field logbook, including ambient air monitoring readings and
sample documentation. Any administrative occurrences, conditions, or activities that have
affected the field work will also be recorded. All entries into these logbooks will be signed and
dated. The following is a partial list of the types of information to be recorded in the field
logbooks:

*Name and tidle of author, and date and time of entry
*Name and address of field contact
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*Names and titles of field crew for each day
*Weather conditions at the Site for each day
*Documentation of H-&S activities
*Field instrument calibration information
*Type of sampled media (e.g., soil, water, etc.)
*Sample identification numbers
*Observations on sample color, odor, or unusual characteristics
*The information contained on the sample bottle labels
*All field measurements, such as CGI/0 2 readings, FID measurements, etc.
*Number and type of boffles shipped to the laboratory
*Airbill number from overnight courier forms
*Decontamination procedures
*Number of coolers shipped

Duplicate samples will be identified in the field logbook. However, these samples will not be
identified as duplicates on the chain-of custody records.

ATLIOF P6W OM4-3



809 283

SEMTON 5

General Sampling Procedures

5.1 Introduction
This section presents the general sampling information, including sample containers,
preservation, packaging, shipping, chain-of custody and QA/QC sampling to be perforned at
the Site during the collection of samples. Also, specific sareening and sampling procedures and
equipment decontamnatiion are presented by each sampling media.

5.2 Sample Containers, Preservation, and Holding Time
During field activities, all samples for off site analysis will be kept cool in an ice chest prior to
shipping. Keeping samples cool will minimize biological and chemidcal activity. In addition to
cooling as a general means of preservation, specific measures are required for certain
parameters in water. Tables 3-I to 3-4 summarize the laboratory analyses to be performed on
soil/waste and water samples, sample containers to be used, preservation measures and the
maximum holding times. Sample containers will be provided by the laboratory and will be
certified pre-cleaned to EPA specifications. T'he certification forms will be filed onsite.

5.3 General Sampling Procedures
Each person involved in sample collection at the project site will be instructed on how to obtain
representative soil samples. Project personnel will receive additional training in proper field
documentation.

All samples will be properly identified and labeled in the field. Immediately upon collection,
each sample is sealed and labeled. Gummed labels will be used for samples and will be marked
as described in Section 4.1.1.

5.3.1 Sample Custody
Proper sample custody procedures will be used to) ensure that samples have been obtained from
the locations stated and that they have reached the laboratory without alteration. All sample
bottles will be maintained in a locked storage area prior to use.

Evidence of the sample traceability from collection to shipment, laboratory receipt, and
laboratory custo~dy will be documented. A sample is considered to be in a person's custody if
the sample is:

*In a person's actual possession
*In view after being in a person's possession
*Locked so that no one can tamper with it after having been in physical custody
*In a secured area, restricted to authorized personnel
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The field team leader is responsible for overseeing and supervising the implementation of
proper sample custody procedures in the field. He is also designated as the field sample
custodian and is responsible for ensuring sample custody until the samples have been
transferred to a courier or directly to the laboratory.

Once the samples have been received by the laboratory, a designated person is responsible for
maintaining a file of all the original documents (e.g., chain of custody forms, traffic reports,
special analytical services request form, etc.) pertinent to sample custody and sample analysis
protocol.

5.3.2 Chain-of-Custody Records
A Chain-of-Custody Record will accompany the sample during shipment to the laboratory, and
through the laboratory. When transferring samples, the individuals relinquishing and receiving
will sign, date and note the time on the record. The laboratory maintains a ifile copy, and the
completed original will be returned to the project manager as a part of the final analytical
report This record will be used to document sample custody transfer from the sampler to a
laboratory.

Shipments will be sent by overnight express carrier and air bills will be kept as receipt of
shipment Airbills will be retained as part of the permanent documentation. All sample
shipments will be in accordance with US. DOT regulations (49 CFR 171 through 177.

5.3.3 Sample Handling
The collected samples will be placed in the appropriate pre-cleaned sample bottles containing
the required preservative (Tables 3L2 through 3-4). After the samples are placed in the sample
containers they are packaged and prepared for shipment to the laboratory in the following
maniner:

• Clean the outer surface of the filled container with paper towels (dye free), using deionized,
organic-free water, as necessary.

* Attach completed sample label to the container and cover the label with dear tape. (This;
may be done prior to sample collection.)

* Seal the container by wrapping tape around the lid of the container. Use Teflon® tape on
volatile organic samples. Use PVC tape on all other samples.

* Place polynet over glass containers and wrap in bubble pack. Securely tape the bubble pack
with clear tape.

* Place bubble-packed container in Ziploc®-type bag and seal.

* Package ice cubes by sealing in two Ziploc®-type plastic bags if preservation specifies
cooling to 40C.

* Line insulated shipping cooler with a large plastic bag. Place samples in insulated shipping
cooler with ice.

• Seal chain-of-custody form in a Ziploc®-type plastic bag and tape to the inside of the cooler
lid.
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*Close the large plastic bag and seal with tape.

*Sign and date custody seals and secure over opposite ends of cooler.

*Securely seal shipping container with packing tape.

*Attach airbill and ship to analytical laboratory via overnight courier.

5.3A Documentation
All documents will be completed in permanent black ink. Errors will be corrected by crossing
out with a single line and then dating and initialing. The use of correction fluid will not be
permitted. The documents used during the field investigation wifl remain on-Site during the
entire field effort Forms used will be kept organized in a central file also located on-Site.

Three types of logbooks will be maintained throughout the field investigation. These are the
Site logbook, field logbook, and field equipment logbook.

The Site logbook is the master field investigation document that is a bound book with hard
cover and sequentially numbered pages. Its primary purpose is to contain within one document
the actual field data or references to other field documents that contain a specific description of
every activity that has occurred in the field on any given day. Any administrative occurrences,
conditions, or activities that have affected the field work will also be recorded. All entries into
these logbooks will be signed and dated. The following is a partial list of the types of
information to be recorded in the logbooks:

*Name and title of author, and date and time of entry

N amne and address of field contact

*Names and titles of field crew

*Documentation of H&S activities

*Type of sampled media (e.g., soil, water, etc.)

*Sample identification numbers and reference to appropriate field logbook

*References for all maps and photographs of the sampling sites

*Reference to appropriate logbooks containing field measurements, such as CGI/02
readings, FID measurements etc.

*Decontamination procedures

*Instrument calibration and appropriate field logbooks

Separate field logbooks will be maintained by the Site Manager and by personnel responsible
for sampling and support activities. The requirements for these logbooks are the same as for the
Site logbooks. The specific information required foir the sampling field logbook is described in
detail in Section 4.3.

The field equipment logbook is used to document the proper maintenance and calibration of
field testing equipment All equipment will be inspected and approved by the field team leader
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before being used, and all calibration records shall be maintained for each instrument used on-
site and shall be kept in the logbook- The field equipment logbook will include:

*Name and identifying number of the instrument
*Date calibrated
*Calibration points
*Identification of the calibrator
*Manufacturer, lot number, and expiration date of calibration standards
*Results of the calibration

Along with the completion of data entry in each of the above-mentioned logbooks, field data
forms will also be completed and maintained at the site for all field activities.

5.3.5 Decontamination
All sampling equipment will be decontaminated before initial use and between reuse as
specified in the decontamination procedures (Section 5.5.4). Equipment will also be
decontaminated prior to leaving a site. Once all samples to be taken at a site have been labeled
and packaged properly, all equipment and protective clothing which have been utilized at that
site for that day will be decontaminated as necessary prior to leaving. The decontamination will
be performed in the personal decontamination area as specified in the site-specific Health and
Safety Plan (HASP).

5.4 QAIQC Sampling Procedures
During each sampling effort, a number of QA/QC samples must be collected for laboratory
analysis. The types of QA/QC samples that will be collected, along with a brief description of
each sample type, are outlined below.

5.4.1 TrIp Blanks
Trip blanks will be collected and analyzed for volatile organic compounds. The analytical
results will serve as a baseline measurement of volatile organic contamination that samples may
be exposed to during transport and laboratory storage prior to analysis.

Trip blanks originate in the laboratory. They are HPLC-Grade water placed in sample
containers, transported to the sample collection site, handled with the samples, and returned to
the laboratory with samples of water collected for volatile organic analysis. The trip blank
containers are not opened in the field.

One trip blank will be sent to the laboratory for each shipping container sent to the laboratory
for volatile organic analyses. The trip blanik(s) will be stored in the laboratory with the
associated samples and will be analyzed by the laboratory for volatile organics.

5.4.2 Rinseate or Equipment Blanks
Rinseate blanks will be collected from the primary soil or liquid sampling equipment used. The
purpose for collecting and analyzing these blanks is to verify the cleanliness and proper
decontamination of the sampling equipment
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Rinseate blanks are comprised of HPLC-grade water whichi is poured into the sampling device
following equipment decontamnination, transferred to the appropriate sample containers, and
shipped to the laboratory for analysis. The rinseate blanks will be analyzed for the sanme
parameters as the associated samples.

One rinseate blank will be collected at a frequency of one every week that soil or liquid
sampling equipment is cleaned and decontaminated in the field.

5.4.3 Field Blanks
Field blanks are samples of the municipal water and of the HPLC-grade analyte-.free water used
for equipment decontamination. The samples are collected in the field and analyzed for the
same parameters as the environmental samples whichi are collected with decontaminated
equipment The purpose of the field blanks is to detect contamination which may be introduced
into the samples through decontamination rinse waters.

A field blank will be collected for each type of water used to decontaminate liquid sampling
equipment If the manufacturer of the HPLC-grade water supplies water from more than one
lot, a separate field blank will be collected for each lot of HPLC water.

5.4A Field Duplicates
Field duplicates will be collected during the field effort Duplicate samples are samples
collected simultaneously from the same media source under identical conditions, homogenized
and split into separate containers. Ten percent of the samples for each matrix will be collected in
duplicate and submritted for laboratory analysis. Field duplicates will be labeled so that persons
performing laboratory analyses cannot distinguish duplicates from other samples.

5.4.5 Matrix Spikes
For organics and metals analysis, MS/ MSDs are used to assess interferences in analytical results
caused by the sampled matrix. The MS/MSDs are spiked by the analytical laboratory with
known concentrations of specified compounds, and the MS/MSDs are then analyzed. The
percent recovery is calculated and is used to evaluate interference effects.

One sample for MS and one sample for MSD will be collected for every 20 environmental
samples of each media. The samples for MS/MSD will be collected immediately after an
original sample and will be labeled with the same identifier as the original; however, the
MIS/MSD sample labels and chain-of-custody forms will note that the samples are to be used as
MS/MSDs.

5.5 Specific Sampling Procedures
The sampling equipment and procedures to be used for the various media are presented in this
section. The sampling procedures indluded are listed below:

Section 5.5.1 Stockpile and Roll-Off Container Sampling Procedures
Section 5.5.2 Borrow Area Sampling Procedures
Section 5.5.3 Water Sampling
Section 5.5.4 Equipment Decontamination
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5.5.1 Stockpile and Roll-Off Container Sampling Procedures
Soil samples will be collected from stockpiles with a hand auger or other sampling device
appropriate for the field conditions encountered at the time of sampling. Soil will be collected
by pushing the auger toward the center of the pile while simultaneously rotating the device to
cut a core as it is pushed. The device will be pushed into the pile until the auger bucket is filled
with soil. After which, the auger will be withdrawn slowly to retrieve the soil. A sample will be
obtained by collecting at least five aliquots from 250 cubic yard batches or from the soil from
one disposal area (whichiever is smaller).

Rather than sampling directly from the roll-off-containers, the aliquots can be collected directly
from the excavator bucket (immediately before the soil is placed in the container) using a
stainless steel spoon and bowl, according to procedures described in Section 12 3.2 of the
November 2001, US EPA Science and Ecosystem Services Division EISOPQAM.

The first sample location from each batch will be use for VOC TCLP analysis. After placing
enough soil in the VOC TCLP container, the remaining soil from the first aliquot and the
subsequent four aliquots will be deposited in a stainless steel mixing bowl for comnpositing.
Once mixed, the soil will be transferred to the appropriate sample containers.

5.5.2 Sampling of Drummed/Bottled Liquid Waste
Liquid waste will be composite sampled either from drums or bottles of similar material, If two
or more distinct layers of liquid are present in the containers, each phase will be sampled to
characterize the waste.

For the liquid waste samplings a sample will be obtained by collecting equal amounts of waste
from no more than ten containers (drums or bottles) of simdlar material using a COLIWASA, or
other appropriate sampling apparatus (see Attachment A). An equal amount of liquid waste
will be taken from each container and deposited in a non-reactive container (e.g. Pyrex). The
sample will be thoroughly midxed in the container and divided into the sampling containers.
Decontaminated sampling equipment will be used for each composite sample.

5a5.3 Borrow Area Sampling Procedures
Soil samples will be collected from the borrow area(s) with a hand auger or other sampling
device appropriate for the field conditions encountered at the time of sampling. Samples will be
collected every 500 cubic yards of offsite borrow material and every 250 cubic yards if an onsite
source is used.

Soil will be collected by pushing the auger into the ground while simultaneously rotating the
device to cut a core as it is pushed. The device will be pushed into the ground until the auger
bucket is filled with soil. After which, the auger will be withdrawn slowly to retrieve the soil. A
sample will be obtained by collecting at least five aliquots from each borrow area to form one
composite sample.

The first sample location from each batch will be use for VOC analysis. After placing enough
soil in the VOC container, the remaining soil from the first aliquot and the subsequent four
aliquots will be deposited in a stainless steel mixing bowl for compositing. Once mixed, the soil
will be transferred to the appropriate sample containers.
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5.5A4 Water Sampling
Water samples will be collected by inserting a bailer into the storage tank or drum.IThe bailer
will extend to near the bottom of the tanks in order to coilect a representative sample of the
water in the storage tank. The sample bottles will then be filled directly from the bailer filling
the VOC sample vials first

5.5.5 Equipment Decontamination
The reusable field sampling equipment will be decontaminated prior to initial use and as
specified in each sample media sampling procedure. The following is a list of general requirements:

* The decontamination pad area will be the first choice as a location for decontaminating of
sampling equipment.

* All decontamination fluids will be collected and contained in the decontamination storage
drums or tanks.

* Potable water shall be collected from a supply system with a source of hreated water.
Untreated water, as from a groundwater well, shall not be used.

*Detergent shall be laboratory-grade non-phosphate detergent such as AlconoxP or Liquinox'.

*Isopropanol shall be pesticide-grade or better.

*Isopropanol and organic-free deionized water shall be applied using Teflon squirt bottles or
directly from the container.

*Equipment will be air dried prior to use.

5.5A.1 Health and Safety
H&S requirements will be strictly adhered to during decontamination. The uminmumn specific

H&S requirements are described in the HASP. The level of protective equipment will depend
on the task being performed and the exposure to decontamination solvents.

5.5A.2 Equipment Decontamination Procedures
All reusable sampling equipment will be decontaminated prior to use. All sampling equipment
will be decontaminated using the following procedures:

1. Equipment will be washed thoroughly with tap/ potable water and laboratory-grade
detergent using a scrub brush to remove dirt and surface filin.

2. The equipment will be rinsed thoroughly with tap/ potable water.

3. Rinse thoroughly with deionized water.

4. Rinse equipment twice with isopropanol.

5. Rinse thoroughly with organic-free water and allow to air dry as long as possible.

6. If organtic-free water is not available, allow equipment to air dry as long as possible. Rinse
will not be performed using distilled or deionized water.

7. Wrap equipment with aluminum foil, if appropriate, to prevent recontamination of
equipment during storage or shipment
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SECTION 6

QAPP - Annotated Outline

This section of the PSVP presents an annotated outline of a QAPP to be used by the RA
contractor for development of a site-specific document Each section will be presented with
information that needs to be included in a standard QAPP.

6.1 Section 1.0 - Purpose and Scope
T'he purpose of the QAPP is to document the quality assurance requirements applicable to the
remedial action and post remedial action monitoring that are necessary to obtain data for
meeting the criteria outlined in the ROD. The scope of the QAPP typically includes field
sampling, analytical testing, equipment maintenance, data reduction, and reporting. The QAPP
augments the sampling plan by incorporating the design of the sampling and analysis events
based on a systematic plan developed using the data quality objectives (DQOs) process. The
QAPP as presented herein applies to work performed at the Memphis Depot in any office or
laboratory.

Guidance documents are available for QAPP development, including EPA Requirements for
Quality Assurance Project Plans for Environment Data Operations (EPA QA/R-5), Guidance for
Conducting Remedial Investigations and Feasibility Studies under CERCLA (OSWER Directive
9355.3-01), and Guidance for the Data Quality Objectives Process (EPA-600-R-96-055, September
1994).

6.1.1 Section 1.1 - Project Objectives
The project objectives for the remedial action for the Dunn Field are to be discussed within this
section as well as the Remedial Action Work Plan. Standard objectives for a QAPP indlude
discussion of the quality control (QC) levels and applicability of each, specific QA/QC
procedures to be implemented to achieve the objectives, and project team organization and
responsibility. The objectives must meet the data quality objectives that will be defined further
in the document and the remedial goals outlined in the ROD.

T'his section should also include a brief description of any site investigation, site
characterization, or confirmation sampling that are anticipated during field activities and the
objectives of these activities.

6.2 Section 2.0 - Project Organization and Responsibilities
This section presents the project team organization, key personnel qualifications and
responsibilities.

6.2.1 Section 2.1 - Project Team Organization
The project team is typically organized into the contractor, the organization contracting the
work, and any subcontractor that may be involved with the project A project team organization
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is identified in this section by title only and is developed for each company or organization that
will provide personnel for the project

6.2.2 Section 2.2 - Personnel Qualifications and Responsibilities
This section develops the role and responsibility of each person that will be involved on the
Dunn Field RA. The goal is to ensure that each team member understands the objectives of the
project and understands how their role will actively participate as well as supplement the
project team. Staff member roles and responsibility of the contractor will be presented along
with personnel from the contracting organization. In addition, personnel from any
subcontractors, if known during development of the QAPP, will be provided in this section. The
role and responsibility of any subcontractors must also be developed and presented within.

A project organization tree should be presented that presents the role of each person, name of
the person, and organization and the lines of communication amongst the group.

6.2.3 Section 2.3 - Project Communication
A critical element during performance of site activities is to establish and maintain lines of
communication among all project personnel. This section identifies these lines of
communication as well defines meeting schedules, field activity reporting schedules, and
project update schedules.

6.3 Section 3.0 - Data Quality and Quality Assurance Objectives
for Sampling

This section presents the data quality objectives (DOOs) and QA objectives for the RA sampling
activities. DQOs are quantitative and qualitative statements that specify the quality of the data
required to support decisions during the remedial response activities. They are based on the
end uses of the data to be collected. The basis on which these objectives are established are
defined in the sections following the introduction. The criteria for evaluating daba quality
precision, accuracy, representativeness, comparability, and completeness are established within
this section, along with the mechanisms used to determine if they are met

6.3.1 Section 3.1 - Establishing DQOs
Objectives for data quality reflect the expected uses of the data, the expected levels of
contamination, and the available analytical and sampling resources. This section identifies each
data use, such as contaminant characterization, H&S, risk assessment, or engineering design,
and a brief description of how the data will be used.

6.3.2 Section 3.2- Data Quality Levels
Data must be of sufficient quality to support the decision-making process. A tiered approach to
sampling and analysis is recommended so that the field team can adjust the sampling effort to
accommodate site-specific conditions. The tiered approach uses four categories of data, with
each category having a different level of supporting QA/QC documentation. The four
categories, or levels, correspond to QC levels 1,2, 3, and 4. Level 1 includes field monitoring
activities, such as pH, temperature, conductivity, and organic vapor monitoring. Level 2
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screening activities and Level 3 analysis provide confirmation by an analytical laboratory. Level
4 analysis provides legally defensible data, if needed. Level 3 and Level 4 data are both
reproduced according to USEPA CU' methods; however, the data package includes the
unreduced experimental data so that the entire analytical process can be recreated and
recalculated. For each QC level, the potential measures and methods to be used, as well as the
applicable data package deliverables are also defined in this section. For the Dunn Field RA,
the use and applicability for each of the available measures and methods will be evaluated and
appropriate measures and methods will be selected.

6.4 Section 4.0 - Field Sampling Procedures
This section defines the general sampling requirements for field activities, including definition
of access to the site, composition of the field teams and roles and responsibilities, order of
sample collection, devices or equipment to be used during sampling, sample collection
methods, description of the sample containers, description of sample maintenance integrity,
sample custody and document control, field log development, and communications amongst
the field team(s) and the team leader. Specific information related to field documentation is also
described in this section along with a description of the timeframe to collect these notes.

6.4.1 Section 4.1 - Sample Blanks and Field Duplicates
This section includes description of the type of environmental and field QC samples to be
collected during field activities and the analyses assigned to each type. The three common types
of sample blanks include trip, equipment or rinseate, and field blanks. Field duplicate,
including matrix spike and matrix spike duplicates, and split sample collection are also
described within this section. Frequency of QC sample collection is also presented within this
section.

6.4.2 Section 4.2 - Sample Numbering and Containers
Proper sample collection, labeling of samples, preservation, and shipment of samples is key to
successful data collection and interpretation of the results. This section presents the numbering
or naming method for each sample to be collected and the container that is to be used according
to the analyses to be performed upon the samples. A table should be developed within this
section that presents the sample analyses to be performed, the sample matrix, containers,
quantity, preservative, and holding time.

6.4.3 Section 4.3- Sample Chain-of-Custody (COC)
Sample custody and documentation procedures are described within this section and will be
adhered to during all field activities, If there is a change in the procedure, the field notes or
other logs should reflect the change in the system. Components of sample custody procedures
include the use of field log books, sample labels, custody seals, and COC forms. This section
should include a description of the information to be recorded on the COC and the filing and
the procedures surrounding the COC. Sample custody whether in the field or office should be
described and presented to team members.
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6.4A Section 4.4- Sample Shipment Procedures
Sample delivery procedures, sample packaging, package labeling and package transference are
described in detail within this section. This section should also include information as to
collection and filing of the shipping papers.

6.4.5 Section 4.5 - Laboratory Sample Custody
This section describes procedures followed by the laboratory sample custodian once samples
have arrived at the laboratory.

6.4.6 Section 4.9 - Disposal of Investigation Derived Wastes
Waste disposal for investigation derived wastes (IDW) generated during sampling activities are
presented within this section. The information will include procedures on the collection,
classification, storage, analysis, and treatment, if necessary, of IDW. hin addition, should also
include reference to the types of personal protective equipment worn during handling of IDW.

6.5 Section 5.0 - Field Procedures
Procedures to be followed during all field activities are detailed within this section of the QAPP.
This section will include a description of the following:

*Media to be sampled
*Methods and materials used during sampling
*Field analytical procedures
*Sample location and depth, as necessary
*Proper sample collection procedures for each media
*Procedures used during investigation or remedial action activities
*Procedures and details on field logs and other documentation developed during site

activities
*Conmmuication pathways for time critical decisions during the field effort

6.6 Section 6.0 - Calibration Procedures
Ths section describes procedures for maintaining the accuracy of all the instruments and
measuring equipment which are used for conducting field tests and laboratory analyses. These
instruments and equipment should be calibrated prior to each use or on a scheduled, periodic
basis.

6.6.1 Section 5.1 - Field Instruments
Instruments and equipment used to gather, generate, or measure environmental data will be
calibrated with sufficient frequency and in such a manner that accuracy and reproducibility of
results are consistent with the manufacturer's specifications.

Equipment to be used during the field activities and procedures for certifying proper operating
condition will be described within this section. Intervals for field instrument calibration will be
developed here. Calibration should be performed at the intervals specified by the manufacturer
or more frequently as conditions dictate.
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6.6.2 Section 6.2- Laboratory Instruments
The calibration procedures and frequencies for laboratory instruments will be developed here
but should be according to methods specified in SW-84 and the MethodsfJir Chemical Analysis of
Water and Wastes, EPA-600/4-79-20.

6.1 Section 7.0 - Analytical Procedures
Analytical procedures~, according to EPA Method SW-846, used during laboratory analysis of all
samples are presented in this section. Information to include in this section is a description of
the data packages, target compound lists, reporting limits, and any special analyses to be
performed by the laboratory.

6.7.1 Section 7.1 - Laboratory Quality Control
This subsection defines the QA/QC procedures and analytical procedures to be used in the
laboratory and includes definitions of standard laboratory terms, such as method detection
limit, estimated quantitation limit, and calibration check, sample integrity, and internal quality
control procedures. Much of this information will be supplied by the subcontract laboratory but
reviewed by the RA contractor for agreement and discussion, as necessary.

6.8 Section 8.0 - Data Reduction, Validation, Reporting and
Assessment Procedures

6.8.1 Section 8.1 - Data Reduction
The procedures used for calculations and data reduction are specified in each laboratory
analytical method as referenced in tables in the QAPP. Calculations required to arrive at the
final (reported) value for each sample include factors such as sample dilution ratios and
conversion to dry-weight basis for solid samples. These should be described within the QAPP
before samples are submirded to the laboratory. All data will be reported in the units listed in
the QAPP. Concentration units are to be listed on reports and any special conditions, such as
dry weight conversions will be noted.

6.8.2 Section 8.2 - Data Validation
Data validation procedures are described in this subsection and should include a description of
data reviews for both editorial and technical validity. The editorial review consists of a check for
typographical, transpositional and omission errors. This review also includes a proofreading of
any text which may accompany the data. The techical review consists of a check to see that all
precision, accuracy and detection limits have been met All analytical data will be verified prior
to being released by the laboratory.

8.8.3 Section 8.3 - Data Reporting
The laboratory report should include traceability to the samples analyzed, and will contain the
following informatiort
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*Name of report

*Date of report preparation

*Laboratory name, address, and telephone number

*Sample I.D. number

*Name of sample

*Type of sample (water, soil, etc.)
*Analyses performed

*Initial sample volume for analysis

*Final sample volume (after extraction) for analysis
*Type of extraction performed (including method number)

*Date of sampling

*Date sample was received

*Date extractions/analyses were performed
*Applicable laboratory blank results

*Sample detection limits for each compound

*Quality conroml dieck sample summaries including petent mwcoeries and relative percent difterences
*Calibration and instrument tuning performance summaries

6.8.4 Section 8.4 - Data Assessment Procedures
The precision, accuracy, and completeness of measurement data generated during the
investigation will be assessed in this section. This is made possible by the inclusion of QC
procedures and samples in the data collection process. Procedures used to ensure that field
measurements and laboratory data are described in subsections within this section. Accuracy of
the field measurements will be assessed and reported by using daily instrument calibrations,
calibration checks, and analysis of blanks. Laboratory results will be assessed for compliance
with required precision, accuracy, completeness and sensitivity. A description and formulae
employed to calculate each of these requirements will be presented in the QAPP.

6.9 Section 9.0 - Performance and System Audits
The laboratory QA officer will carry out performance or systems audits to insure that data of
known and defensible quality are produced during the program. A description of that process
will be presented in this section of the QAPP.

6.9.1 Section 9.1 - System Audits
Systems audits are qualitative evaluations of components of the laboratory quality control
measure systems. They determine if the measurement systems are being used appropriately.
The audits may be carried out before all systems are operational, during the laboratory
program, or after the completion of the laboratory program. A description of the occurrence and
procedures to be used during the system audit are to be described in this subsection.
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6.9.2 Section 9.2 - Performance Audits
The performance audit is a quantitative evaluation of the measurement systems of a program. It
requires testing the measurement systems with samples of known composition or behavior to
evaluate precision and accuracy. The persons responsible for this audit and the schedule of
occurrence should be developed in the QAPP.

6.9.3 Section 9.3 - External Audit
A description of an external audit and a schedule should be developed within the QAFP. The
QA/QC Officer will perform at least one complete sample handling, analysis, and laboratory
procedures audit apart from the normal audits performed by the laboratory QA Officer prior to,
during, or subsequent to the additional data. The laboratory will be using methods as described
in the QAPP.

6.10 Section 10.0 - Q1AIQC Reporting to Management
A schedule will be developed within the QAPP for monthly reporting on the performance of the
measurement system and the daba quality to the contractor's Project Manager. These reports
will at least include:

* Periodic assessment of measurement quality indicators, i.e., dabaaccuracyprecision and
completeness

* Results of system audits

* Significant QA/QC problems and recommended solutions

This section will also describe the person responsible for these reports and a summary of the

data quality reports.

6.11 Section 1 1.0 -Preventative Maintenance
This section typically includes a discussion of the preventative maintenance for field
equipment, instruments, tools, gauges and other items. A description of the procedures
involved including instrument type, activity, and frequency, documentation, and repair
procedures will be developed in the QAPP. The laboratory instruments will be maintained as
specified in the laboratory's QA Manual. Maintenance records will be documented and
traceable to specific equipment at the laboratory.

6.12 Section 12.0 - Corrective Actions
This section describes the roles and responsibilities for initiating corrective actions during the
RA, whether in the field or in the laboratory. This section should also include a description of
the following:

*Corrective action steps to follow for field work
*Documentation of the problem, including identifying the problem, possible causes person

responsible for undertaking action to remedy the situation

AT1ADF PSVP.DOC 6-7



809 297

*Corrective actions planned and completed during field work
*Laboratory corrective action procedures

6.13 Section 13.0 - Sample and Database Management
The data management task for CH2M HILL Memphis Depot projects has been accomplished
through the use of the SEM Environmental Data Management System (EDMS) tool set The
current tool set being utilized is EDMS97_Generic. This CH2M HILL tool set is proprietary
software, and was developed to support a variety of needs and site management projects. The
EDMS tool set is Microsoft Access 97 based, with associated project data tables residing in either
an Access 97 database or in a Microsoft SQL Server database. Through the use of menu driven
screens, the various EDMS components can provide both field and analytical support for a
project.

A full description of the EDMS System is presented as Appendix E to the Rev. 0 Long-Term
Groundwater Monitoring Plan in Appendix B of the Rev. 0 Main Installation Remedial Design. The
RA contractor for the Dunn Field activities may want to present a description of a different
sample and database management system, such as the Air Force Center for Environmental
Excellence (AFCBE) HIRPMS system, that they will instill within the program.
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SOP#: 2009
DATE: 11/16/94'Km- ~~~~~~~~~~~~DRUM SAMPLING REV i: 0.0

1.0 SCOPE AND APPLICATION 3.0 SAMPLE PRESERVATION
CONTAINERS, HANDLING,

The purpose of this standard operating procedure AND STORAGE
(SOP) is to provide technical guidance on
implementing safe and cost-effective response actions Samples collected from drums are considered waste
at hazardous waste sites containing drums with smlsada uh digpeevtvsi o

unknon cotents Conainercontnts ae sapled required due to the potential reaction of the sample
and characterized for disposal, bulking, recycling, with the preservative. Samples should, however, be
segregation, and classification purposes. cooled to 40C and protected from sunlight in order to

minimize any potential reaction due to the light
These are standard (i.e., typically applicable) sensitivity of the sample.
operating procedures which may be varied or changed
as required, dependent on site conditions, equipment Sample bottles for collection of waste liquids, sludges,
limitations or limitations imposed by the procedure. or solids are typically wide mouth amber jars with
In all instances, the ultimate procedures employed Teflon-lined screw caps. Actual volume required for
should be documnented and associated with the final analysis should be determined in conjunction with the
report. laboratory performing the analysis.

Mention of tirade names or commercial products does Waste sample handling procedures should be as
not constitute U.S. Environmental Protection Agency follows:
(U. S. EPA) endorsement or recommendation for use.

I . Label the sample container with the
2.0 METHOD SIJMMARY appropriate sample label and complete the

appropriate field data sheet(s). Place sample
Prior to sampling, drums must be excavated, (if container into two resealable plastic bags.
necessary), inspected, staged, and opened. Drum
excavation must be performed by qualified personnel. 2. Place each bagged sample container into a
Inspection involves the observation and recording of shipping container which has been lined with
visual qualities of each drum and any characteristics plastic. Pack the container with enough non-
pertinent to the classification of the drum's contents. combustible, absorbent, cushioning material
Staging involves the physical grouping of drums to minimize the possibility of containers
according to classifications established during the breaking, and to absorb any material which
physical inspection. Opening of closed drums can be may leak.
performed manually or remotely. Remote drum
opening is recommended for worker safety. The most Note: Depending on the nature and quantity
widely used method of sampling a drum involves the of the material to be shipped, different
use of a glass thief. This method is quick, simple, packaging may be required. The
relatively inexpensive, and requires no transportation company or a
decontamination. The contents of a drum can be shipping/receiving expert should be

further characterized by performing various field tests. consulted prior to packing the samples.

3. Complete a chain of custody record for each
shipping container, place into a resealable
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plastic bag, and affix to the inside lid of the tube (3 meters long) is positioned at the vapor space
shipping container, of the drumn. A rigid, hooking device attached to the

tube, goes over the chime and holds the tube securely
4. Secure and custody seal the lid of the in place. The spear is inserted in the tube and

shipping container. Label the shipping positioned against the drum wall. A shamp blow on
container appropriately and arrange for the the end of the spear drives the sharpened tip through
appropriate transportation mode consistent the drumn and the gas vents along the grooves.
with the type of hazardous waste involved. Venting should be done from behind a wall or

barricade. Once the pressure has been relieved, the

4.0 INTERFERENCES AND bung can be removed and the drumnsamnpled.

POTENTIAL PROBLEMS ~~~Because there is potential for accidents to occur

If buried drums are suspected, geophysical during handling, particularly initial handling, drums
investigation techniques such as magnetometry or should only be handled if necessary. All personnel
around penetrating radar may be employed in an should be warned of the hazards prior to handling

atptto determine the location and depth of drums, drums. Overpack drums and an adequate volume of
attngempt to, h olmutb emvdwt absorbent material should be kept near areas where

During excavation, the soil mustay beur. Wereremovedpilwith
great caution to minimize the potential for drum minor spill a cu.Weemjrsil a
rupture. occur, a containment berm adequate to contain the

entire volume of liquid in the drums should be

Until the contents are characterized, sampling constructed before any handling takes place. If drum
personnel should assume that unlabelled drm contents spill, personnel trained in spill response
contain hazardous materials. Labelled drums are should be used to isolate and contain the spill.
frequently mislabelled, especially drumis that arm
reused. Because a drum's label may not accurately 5.0 EQUIEPMENT/APPARATUS
describe its contents, extreme caution must be
exercised when working with or around drums. The following are standard materials and equipment

required for sampling:
If a drum which contains a liquid cannot be moved
without rupture, its contents may be immediately C Personal protection equinpment
transferred to a sound drumn using an appropriate C Wide-mouth amber glass jars with Teflon
method of transfer based on the type of waste. In any cap liner, approximately 500 ml, volume
case, preparations should be made to contain the spill C Other appropriate sample jars
(i.e., spill pads, dike, etc.) should one occur. C Uniquely numbered sample identification

labels with corresponding data sheets
If a drum is leaking, open, or deteriorated, then it must C Druniffank Sampling Data Sheets and Field
be placed immediately in overpack containers. Test Data Sheets for Drum/lTank Sampling

C Chain of Custody records
The practice of tapping drums to determine their C Decontamination materials
contents is neither safe nor effective and should not be C Glass thieving tubes or COLIWASA
used if the drums are visually overpressurized or if C Coring device
shock-sensitive materials are suspected. A laser C Stainless steel spatula or spoons
thermometer may be effective in order to determine C Laser thernometer
the level of the drum contents via surface temperature C DrUm overpacks
differences. C Absorbent material for spills

C Drum opening devices
Drums that have been overpressurized to the extent
that the head is swollen several inches above the level Rung Wrench
of the chime should not be moved. A number of
devices have been developed for venting critically A commnon method for opening drums
swollen drums. One method that has proven to be manually is using a universal hung wrench.
eff~ective is a tube and spear device. A light aluminum These wrenches have fittings made to

2
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remove nearly all commnonly Pneumatic Devices
encountered bungs. They are
usually constructed of a non- A pneumatic bung remover consists of a
sparking metal alloy (i-e., brass, compressed air supply that is controlled by a
bronze/manganese, aluminmm, etc.) two-stage regulator. A high pressure air line
formulated to reduce the likelihood of desired length delivers compressed air to
of sparks. The use of a 'NON- a pneumatic drill, which is adapted to turn
SPARKING' wrench does not buing fitting selected to fit the bung to be
completely eliminate the possibility removed. An adjustable bracketing system
of a spark being produced. has been designed to position and align the

pneumatic drill over the bung. This
Drum Deheader bracketing system must be attached to the

drum before the drill can be operated. Once
One means by which a drum can be opened the bung has been loosened, the bracketing
manually when a hung is not removable with system must be removed before the drum can
a bung wrench is by using a drumn deheader. be sampled. This remote hung opener does
This tool is constructed of forged steel with not permit the slow venting of the container,
an alloy steel blade and is designed to cut the and therefore appropriate precautions must
lid of a drum off or part way off by means of be taken. It also requires the container to be
a scissors-like cutting action. A limitation of upright and relatively level. Buings that are
this device is that it can be attached only to rusted shut cannot be removed with this
closed head drums. Drums with removable device.
heads must be opened by other means.

6.0 REAGENTS
Hand Pick, Pickaxe, and Hand Spike

Reagents are not typically required for preserving
These tools are usually constructed of brass drum samples. However, reagents will be utilized for
or a non-sparking alloy with a sharpened decontamination of sampling equipment.
point that can penetrate the drum lid or head
when the tool is swung. The hand picks or 7.0 PROCEDURES
pickaxes that are most commonly used are
commercially available; whereas, the spikes Prprto
are generally uniquely fabricated four foot 7- rprto

long poles witha pointedend-I. Deternine the extent of the sampling effort,

Backhoe Spike the sampling methods to be employed, and
the types and amounts of equipment and

Mnother means used to open drums remotely supplies needed.
for sampling is a metal spike attached or .admntrn

welded to a backhoe bucket. This method is 2. Obtain nec~essary samnpling admntrn
very efficient and is often used in large-scale equipment.

operations. 3. Decontaminate or preclean equipment, and

Hydraulic Drumn Opener ensure that it is in working order.

Recently, remotely operated hydraulic 4. Prepare scheduling and coordinate with staff,
devices have been fabricated to open drums, clients, and reguilatory agency, if appropriate.

This device uses hydraulic pressure to force 5 efr eea iesre ro ost
a non-sparking spike through the wall of a 5 efr eea iesre ro ost
drum. It consists of a manually operated entry in accordance with the site specific

pump which pressurizes fluid through aHelhadSftPan

length of hydraulic line. 6. Use stakes, flagging, or buoys to identify and

3
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mark all sampling locations. If required the proposed drum indicating hazards (i.e., explosive,
locations may be adjusted based on site access, radioactive, toxic, flammable), or further
property boundaries, and surface obstructions. identifying the drums.

7.2 Drum Excavation 3. Signs that the drum is under pressure.

If it is presumed that buried drums are on-site and 4. Shock sensitivity.
prior to beginning excavation activities, geophysical
investigation techniques should be utilized to Monitoring should be conducted around the drums
approximate the location and depth of the drums. In using instruments such as radiation meters, organic
addition, it is important to ensure that all locations vapor analyzers (OVA) and combustible gas
where excavation will occur are clear of utility lines, indicators (COI).

pipe andpols (sbsufaceas wll s abve urfae)- Survey results can be used to classify the drums into

Excavating, removing, and handling drums are categories, for instance:
generally accomplished with conventional heavy
construction equipment- These activities should be C Radioactive
performed by an equipment operator who has C Leaking/dleteriorating
experience in drum excavation. During excavation C Bulging
activities, drums must be approached in a manner that C Lab packs
will avoid digging directly into them. C Explosive/shock sensitive

C Empty
The soil around the drum should be excavated with
non-sparking hand tools or other appropriate means All personnel should assume that unmarked drums
and as the drums are exposed, a visual inspection contain hazardous materials until their contents have
should be made to determine the condition of th been categorized. Once a drum has been visually
drums. Ambient air monitoring should be done to inspected and any immediate hazard has been
determine the presence of unsafe levels of volatile eliminated by overpacking or transferring the drumn's
organics, explosives, or radioactive materials. Based contents, the drum is affixed with a numbered tag and
on this preliminary visual inspection, the appropriate transfenred to a staging area. Color-coded tags, labels
mode of drum excavation and handling may be or bands should be used to identify the drum's
determined, category based on visual inspection. A description of

each drumi, its condition, any unusual markings, the
Drum identification and inventory should begin before location where it was buried or stored, and field
excavation. Information such as location, date of monitoring information are recorded on a Drum/rank
removal, drum identification number, overpack status, Sampling Data Sheet (Attachment I, Appendix A).
and any other identification marks should be recorded This data sheet becomes the principal record keeping
on the DrumnlTank Sampling Data Sheet (Attachment tool for tracking the drum on-site.
1, Appendix A).

7.4 Drum Staging

7.3 Drum Inspection ~ ~~~~~Prior to sampling, the drums should be staged to allow

Appropriate procedures for handling drums depend on easy access. Ideally, the staging area should be
the contents. Thus, prior to any handling, drums located just far enough from the drumn opening area to
should be visually inspected to gain as much prevent a chain reaction if one drum should explode or
information as possible about their contents. The catch fire when opened.

drum shold b insecte forthe olloing:During staging, the drums should be physically

I . Drum condition, corrosion, rust, punctures, separated into the following categories: those
bungs, and leaking contents. containing liquids, those containing solids, those

containing lab packs, and those which are empty.
2. Symbols, words, or other markings on the This is done because the strategy for sampling and

4
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handling drumis/containers in each of these categories or deformation) and their contents are known to be
will be different. This may be achieved by visual non-shock sensitive, non-reactive, non-explosive or
inspection of the drum and its labels, codes, etc. non-flammable. If opening the drum with bung
Solids and sludges are typically disposed of in open wrenches is deemed safe, then certain procedures
top drums. Closed head drums with a bung opening should be implemented to minimize the hazard:
generally contain liquid.

C Field personnel should be fully outfitted with
Where there is good reason to suspect that drums' protective gear.
contain radioactive, explosive, or shock-sensitive C Driams should be positioned upright with the
materials, these drums should be staged in a separate, bung up, or, for drums with bungs on the
isolated area. Placement of explosives and shock- side, laid on their sides with the hung plugs
sensitive materials in diked and fenced areas will UP.
minimize the hazard and the adverse effects of any C The wrenching motion should be a slow,
premature detonation of explosives. steady pull across the drumn. If the length of

the bung wrench handle provides inadequate
Where space allows, the drum opening area should be leverage for unscrewing the plug, a "cheater
physically separated from the drum removal and drum bar" can be attached to the handle to improve
staging operations. Drums are moved from the leverage.
staging area to the drum opening area one at a time
using forklift trucks equipped with drum grabbers or 7.5.2 Manual Drum Opening with a Drum
a barrel grappler. In a large-scale drum handling Deheader
operation, drums may be conveyed to the drum
opening area using a roller conveyor. Drums may be Drums are opened with a drum deheader (Figure 2,
restaged as necessary after opening and sampling. Appendix 13) by first positioning the cutting edge just

inside the top chime and then tightening the
7.5 Drum Opening adjustment screw so that the deheader is held against

the side of the drum. Moving the handle of the
There are three basic techniques available for opening deheader up and down while sliding the deheader
drums at hazardous waste sites: along the chime will enable the entire top to be rapidly

cut off if so desired. If the top chime of a drum has
C Manual opening with non-sparking bung been damaged or badly dented it may not be possible

wrenches to cut the entire top off. Since there is always the
C Drum deheading possibility that a drmn may be under pressure, the
C Remote drum puncturing or bung removal initial cut should be made very slowly to allow for the

gradual release of any built-up pressure. A safer
The choice of drum opening techniques and technique would be to employ a remote method prior
accessories depends on the number of drums to be to using the deheader.
opened, their waste contents, and physical condition.
Remote drum opening equipment should always be Self-propelled drum openers which are either
considered in order to protect worker safety. Under electrically or pneumatically driven are available and
OSHA 1910.120, manual drum opening with bung can be used for quicker and more efficient dehecading.
wrenches or deheaders should be performed ONLY
with structurally sound drums and waste contents that The drum deheader should be decontaminated, as
are known to be non-shock sensitive, non-reactive, necessary, after each drum is opened to avoid cross
non-explosive, and non-flammrable, contamination and/or adveise chemical reactions from

incompatible materials.
7.5.1 Manual Drum Opening with a Rung

Wrench 7.5.3 Manual Drum Opening with a Hand
Pick, Pickaxe, or Spike

Manual drum opening with bung wrenches (Figure 1,
Appendix B) should not be performed unless the When a drum must be opened and neither a bung
drumns are structurally sound (no evidence of bulging wrench nor a drum deheader is suitable, then it can be

5
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opened for sampling by using a hand pick, pickaxe. or A piercing device with a non-sparking, metal point is
spike (Figure 3, Appendix B). Often the drum lid or attached to the end of a hydraulic line and is pushed
head must be hit with a great deal of force in order to into the drum by the hydraulic pressure (Figure 5,
penetrate it. Becaiuse of this, the potential for splash Appendix B). The piercing device can be attached so
or spraying is greater than with other opening methods that a hole for sampling can be made in either the side
and therefore, this method of drum opening is not or the head of the drum. Some of the metal piercers
recommended, particularly when opening drums are hollow or tube-like so that they can be left in place
containing liquids. Some spikes used have been if desired and serve as a permanent tap or sampling
modified by the addition of a circular splash plate near port. The piercer is designed to establish a tight seal
the penetrating end. This plate acts as a shield and after penetrating the container.
reduces the amount of splash in the direction of the
person using the spike. Even with this shield, good 7.5.6 Remote Drum Opening with
splash gear is essential. Pneumatic Devices

Since drums, some of which may be under pressure, Pnieumratically-operated devices utilizing compressed
cannot be opened slowly with these tools, spray fromaihvebndsgedtrmoeru bns
drums is common and appropriate safety measures remotely (Figure 6, Appendix B). Prior to opening the
must be taken. The pick or spike should be rum, a bhung fitting must be selected to fit the huing to
decontaminated after each drum is opened to avoid be itinoved. The adjustable bracketing system is then
cross contamination and/or adverse chemical reaction attached to the drum and the pneumatic drill is aligned
from incompatible materials, over the bung. This must be done before the drill can

be operated. The operator then moves away from the
7.5.4 Remote Drum Opening with a drum to operate the equipment. Once the bung has

Backhoe Spike been loosened, the bracketing system must be
removed before the drum can be sampled. This

Remotely operated drum opening tools are the safest remote huing opener does not permit the slow venting
available means of drum opening. Remote drum of the container, and therefore appropriate precautions
opening is slow, but provides a high degree of safety must be taken. It also requires the container to be
compared to manual methods of opening. upright and relatively level. Bungs that are rusted

shut cannot be removed with this device.
In the opening area, drums should be placed in rows
with adequate aisle space to allow ease in backhoe 7.6 Drum Sampling
maneuvering. Once staged, the drums can be quickly
opened by punching a hole in the drum head or lid After the drum has been opened, preliminaiy
with the spike. monitoring of headspace gases should be performed

first with an explosimeter/oxygen meter. Afterwards,
The spike (Figure 4, Appendix B) should be an OVA or other instruments should be used. If
decontaminated after each drum is opened to prevent possible, these instruments should be intrinsically
cross contamination and/or adverse reaction from safe. In most cases it is impossible to observe the
incompatible material. Even though some splash or contents of these sealed or partially sealed drums.
spray may occur when this method is used, the Since some layering or stratification is likely in any
operator of the backhoe can be protected by mounting solution left undisturbed, a sample that represents the
a large shatter-resistant shield in front of the operator's entire depth of the drum must be taken.
cage. This combined with the normal personal
protection gear should be sufficient to protect the When sampling a previously sealed drum, a check
operator. Additional respiratory protection can be should be made for the presence of a bottom sludge.
afforded by providing the operator with an on-board This is easily accomplished by measuring the depth to
airline system. apparent bottom then comparing it to the known

interior depth.
7.5.5 Remote Drum Opening with

Hydraulic Devices 7.6.1 Glass Thief Sampler

6
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The most widely used implement for sampling drum of the sample tube into this layer; then a gradual
liquids is a glass tube commonly referred to as a glass withdrawal will allow the sludge to act as a bottom
thief (Figure 7, Appendix B). This tool is cost plug to maintain the fluid in the tube. The plug can be
effective, quick, and disposable. Glass thieves are gently removed and placed into the sample container
typically 6mm to 16mmn I.D. and 48 inches long, by the use of a stainless steel lab spoon.

Procedures for Use: It should be noted that in some instances disposal of
the tube by breaking it into the drum may interfere

1. Remove the cover from the sample container, with eventual plans for the removal of its contents.
The use of this technique should be cleared with the

2. Insert glass tubing almost to the bottom of project officer or other glass thief disposal techniques
the drum or until a solid layer is encountered. should be evaluated.
About one foot of tubing should extend
above the drum. 7.6.2 COLIWASA Sampler

3 . Allow the waste in the drum to reach its The Composite Liquid Waste Sampler (COLIWASA)
natural level in the tube. and modifications thereof are equipment that collect

a sample from the full depth of a drum and maintain
4. Cap the top of the sampling tube with a it in the transfer tube until delivery to the sample

tapered stopper or thumb, ensuring liquid bottle. The COLIWASA (Figure 8, Appendix B) is a
does not come into contact with stopper. much cited sampler designed to permit representative

sampling of multiphase wastes from drums and other
5. Carefully remove the capped tube from the containerized wastes. One configuration consists of

drum and insert the uncapped end into the a 152 cm by 4 cm I.D. section of tubing with a
appropriate sample container, neoprene stopper at one end attached by a rod running

the length of the tube to a locking mechanism at the
6. Release stopper and allow the glass thief to other end.

drain until the container is approximately
two-thirds full. Manipulation of the locking mechanism opens and

closes the sampler by raising and lowering the
7. Remove tube from the sample container, neoprene stopper. One model of the COLIWASA is

break it into pieces and place the pieces in shown in Appendix B; however, the design can be
the drum. modified and/or adapted somewhat to meet the needs

of the sampler.
8. Cap the sample container tightly and label it.

Place the sample container into a earnier. The major drawbacks associated with using a

COLIWASA concern decontamination and costs. The
9. Replace the bung or place plastic over the sampler is difficult to decontaminate in the field and

drum. its high cost in relation to alternative procedures (glass
tubes) make it an impractical throwaway item. It still

10. Log all samples in the site logbook and on has applications, however, especially in instances
Drum/tank Sampling Data Sheets. where a true representation of a multiphase waste is

absolutely necessary.
II. Perform hazard categorization analyses if

included in the project scope. Procedures for Use

12. Transport the sample to the decontamination 1. Put the sampler in the open position by'
zone and package it for transport to the placing the stopper rod handle in the T-
analytical laboratory, as necessary. position and pushing the rod down until the
Complete chain of custody records. handle sits against the sampler's locking

block.
In many instances a drum containing waste material
will have a sludge layer on the bottom. Slow insertion

7



809 307

2. Slowly lower the sampler into the liquid
waste. Lower the sampler at a rate that
permits the levels of the liquid inside and
outside the sampler tube to be about the
same. If the level of the liquid in the sample
tube is lower than that outside the sampler,
the sampling rate is too fast and will result in
a non-representative sample.

3 . When the sampler stopper hits the bottom of
the waste container, push the sampler tube
downward against the stopper to close the
sampler. Lock the sampler in the closed
position by turning the T-handle until it is
upright and one end rests tightly on the
locking block.

4. Slowly withdraw the sample from the waste
container with one hand while wiping the
sampler tube with a disposable cloth or rag
with the other hand.

5. Carefully discharge the sample into the
appropriate sample container by slowly
pulling the lower end of the T-handle away
from the locking block while the lower end
of the sampler is positioned in a sample
container.
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6, Cap the sample container tightly and label it 9. Log all samples in the site log book and on
Place the sample container in a cantier- Drum/Tank Sampling Data Sheets.

7. Replace the bung or place plastic over the 10 Perform hazard categorization analyses if
dnrum. included in the project scope.

8. Log all samples in the site logbook and on IL. Transport the sample to the decontamination
Drum/Trank Sampling Data Sheets. zone and package it for transport to the

analytical laboratory, as necessary.
9. Perform hazard categorization analyses if Complete chain of custody records.

included in the project scope.
7.7 Hazard Categorization

10. Transport the sample to the decontamination
zone and package for transport to the The goal of characterizing or categorizing the contents
analytical laboratory, as necessary. of drums is to obtain a quick, preliminary assessment
Complete the Chain of Custody records, of the types and levels of pollutants contained in the

drums. These activities generally involve rapid, non-
7.6.3 Coring Device rigorous methods of analysis. The data obtained from

these methods can be used to make decisions
A coring device may be used to sample drum solids, regarding draim staging or restaging, builking or
Samples should be taken from different areas within compositing of the drum contents.
the drum. This sampler consists of a series of
extensions, a T- handle, and the coring device. As a first step in obtaining these data, standard tests

should be used to classify the drum contents into
Procedures for use: general categories such as auto-reactives, water

reactives, inorganic acids, organic acids, heavy
1 . Assemble the sampling equipment. metals, pesticides, cyanides, inorganic oxidizers, and

organic oxidizers. In some cases, further analyses
2. Remove the cover fr~om the sample container, should be conducted to more precisely identify the

drum contents.
3. Insert the sampling device to the bottom of

the drumn. The extensions and the "T" handle There are several methods available to perform these
should extend above the drum. tests:

4. Rotate the sampling device to cut a core of C the H-azCat' chemical identification system
material. C the Chlor-N-Oil Test Kit

C Spill-fyter Chemical Classifier Strips
5. Slowly withdraw the sampling device so that C Setaflash (for ignitability)

as much sample material as possible is
retained within it. These methods must be performed according to the

manufacturers' instructions and the results must be
6. Transfer the sample to the appropriate documented on the Field Test Data Sheet for

sample container, and label it- A stainless Drum/Tank Sampling (Attachment 2, Appendix A).
steel spoon or scoop may be used as
necessary. Other tests which may be performed include:

7. Cap the sample container tightly and place it C Water Reactivity
in a carrier. C Specific Gravity Test (compared to water)

C Water Solubility Test
8. Replace the bong or place plastic over the C pH of Aqueous Solution

drumn.
The tests must be performed in accordance with the

9
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instructions on the Field Test Data Sheet for 10.0 DATA VALIODATION
Drumfrank Sampling and results of the tests must be
documented on these data sheets. This section is not applicable to this SOP.

The specific methods that will be used for hazard 1 1.0 HEALTH AND SAFETY
categorization must be documented in the Quality
Assurance Work Plan. When working with potentially hazardous materials,

follow U.S. EPA, OSHA, and corporate health and
8.0 CALCULATIONS safety procedures.

This section is not applicable to this SOP. More specifically, the opening of closed containers is
one of the most hazardous site activities. Maximum

9.0 QUALITY ASSURIANCE/ efforts should be made to ensure the safety of the
QUALITY CONTROL sampling team. Proper protective equipment and a

general awareness of the possible dangers will
The following general quality assurance procedures minimize the risk inherent to sampling operations.
apply: Employing proper drum opening techniques and

equipment will also safeguard personnel. The use of
I1. All data must be documented on Chain of remote sampling equipment whenever feasible is

Custody records, Dnimfrank Sampling Data highly recommended.
Sheets, Field Test Data Sheet for Drumn/Tank
Sampling, or within site loghooks. 12.0 REFERENCES

2. All instrumentation must be operated in Guidance Document for Cleanup of Surface Tank and
accordance with operating instructions as Drum Sites, OSWER Directive 93 80. 0-3.
supplied by the manufacturer, unless
otherwise specified in the work plan. Drum Handling Practices at Hazardous Waste Sites,
Equipment checkout and calibration EPA-600/2-86-013.
activities must occur prior to
sampling/operation, and they must be
documented.

10
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APPENDIX A

Attachments

ATTACHMENT I. Drum/Tank Sampling Data Sheet

Sam plers: __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ D ate: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Site Name: _____________ Work Order Numnber: 3347-040-00 1-

Container Number/Samnple Number: ____REAC Task Leader:____________

SITE INFORMATION:

1. Terrain, drainage description:

2. Weather conditions (from observation):______________________________

MET station on site: No Yes

CONTAINER INFORMATION:

I. Container type: 0mum Tank Other:______________________

2. Container dimensions: Shape:___________________________

Approxiate size:_________________________

3. Label present: No

Yes:_________________________________

Other Markings:

4. Spill or leak present: No Yes Dimensions:_______________________

5. Container location: (Circle one) N/A See Map Other: ____________

I1I
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APPENDIX A (Cont'd)

Attachments

ATTACHMENT I - Drum)Trank Sampling Data Sheet (cont'd)

SAMPLE INFORMATION:

I. Description: ___ liquid ___ solid Q powder or ___ crystals) __ sludge

2. Color: _______________Vapors:____________

Other:

3. Local effects present: (damage - environmental,
material)____________________________

FIELD MONITORING:

I. PID: __________ Background (clean zone)

_______________Probe used/Model used

________________Reading from container opening

2. FID: __________ Background (clean zone)

_______________Reading from container opening

3. Radiation Meter:

____ ____ ____ ____Model used

_________________Background (clean zone)

______________Reading from container opening

4. Explosimeter/Oxygen Meter:

Oxygen level from container opening

________________LEL level from container opening

12
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APPENDIX A (Cont'd)

Attachments

ATTACHMENT 2. Field Test Data Sheet for Drum/Tank Sampling

Samplers: _ _ _ _ _ _ _ _ _ _ _ _ _ _ Date: _ _ _ _ _ _ _ _ _ _

Site Name: ________ ____ Work Order Number: 3347-040-00 1-

Container Number/Sample Number: ________ REAC Task Leader: ___________

SAMPLE MONITORING INFORMATION:

I. PID: __________ Background (clean zone)

________________Probe used/Model used

________________Reading from sample

2. FID: _________Background (clean zone)

________________Reading from sample

3. Radiation Meter: _______ Model used

______________Background (clean zone)

______________Reading from sample

4. Explosimeter/Oxygen Meter: ______ Oxygen level (sample)

___________LEL level (sample)

SAMPLE DESCRIPTION:

_____ Liquid _____ Solid _____Sludge _____ Color _____Vapors

WATER REACTIVITY:

1. Add small amount of sample to water: bubbles __ color change to

___ vapor formation __ heat __ No Change

SPECIFIC GRAVITY TEST (compared to water):

I. Add small amount of sample to water: __ sinks __ floats

2. If liquid sample sinks, screen for chlorinated compounds. If liquid sample floats and appears to be oily,
screen for PCBs (Chlor-N-Oii kit).

1 3
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APPENDIX A (Cont'd)

Attachments

ATTACHMENT 2. Field Test Data Sheet for Drum/frank Sampling (cont'd)

CHTLOR N OIL TEST KIT INFORMATION:

I. Test kit used for this sample: Yes No

2. Results: __ PCB not present ___ PCB present, less than 50 ppm

PCB present, greater than 50 ppmn ___ 100% PCB present

WATER SOLUBILITY TEST:

1. Add approximately one part sample to five parts water. You may need to stir and heat gently. [DO NOT
HEAT IF WATER REACTIVE!] Results: ____ towa ____ partial ____no solubility

pH OF AQUEOUS SOLUTION:

I. Using 0- 14 pH paper, check pH of water/sample solution: _ _______

SPILL-FYTER CHEMICAL CLASSIFIER STRIPS:

I. Acid/Base Risk: (Circle one) Color Change

Strong acid (0) RED

Moderately acidic (1-3) ORANGE

Weak acid (5) YELLOW

Neutral (7) GREEN

Moderately basic (9-li1) Dark GREEN

Strong Base (13-14) Dark BLUE

2. Oxidizer Risk: (Circle one)

Not Present WHITE

Present BLUE, RED, OR ANY DIVERGENCE FROM
WHITE

3. Fluoride Risk: (Circle one)

Not Present PINK

Present YELLOW

14
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APPENDIX A (Cont'd)

Attachments

ATTACHMIENT 2. Field Test Data Sheet for Drum/Tank Sampling (cont'd)

4. Petroleum Product, Organic Solvent Risk: (Circle one)

Not Present LIGHT BLUE

Present DARK BLUE

5. Iodine, Bromine, Chlorine Risk: (Circle one)

Not Present PEACH

Present WHITE OR YELLOW

SETAFLASH IGNITABILITY TEST:

140 0F Ignitable: ______Non-Ignitable ____

160 0F Ignitable: ______Non-Ignitable

______ ~Ignitable: _____Non-Ignitable _

______ ~Ignitable: _____Non-Ignitable _____

______ ~Ignitable: _____Non-Ignitable ____

______ ~Ignitable: ______Non-Ignitable ____

Comments:

HAZCAT KIT TESTS:

1. Test: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Outcome:

Comments:

2. Test: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Outcome:

Comments:

15
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APPENDIX A (Cont'd)

Attachments

ATTACHMENT 2. Field Test Data Sheet for Drum/Tank Sampling (cont'd)

3. Test: Outcome:

Comments:

4. Test: _________________ ___ Outcome:

Comments:

5. Test: _________________ ___ Outcome:

Comments:

HAZCAT PESTICIDES KIT:

Present: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Not Present: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Comments:

16
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APPENDIX B

Figures

Figure 1. Universl Hung Wrench
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APPENDIX B (Cont'd)

Figures

Figure 2. Drum Deheader
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APPENDIX B (Cont'd)

Figures

Figure 3. Hand Pick, Pickaxe, and Hand Spike

KMON PICKPIAX
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APPENDIX B (Cont'd)

Figures

Figure 4- Backhoe Spike
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APPENDIX B (Cont'd)

Figures

Figure S. Hydraulic Drum Opener
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APPENDIX B (Cont'd)

Figures

Figure &- Pneumatic Bung Remover
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APPENDIX B (Cont'd)

Figures

Eigurc 7. Glass Thief

31. 4.

* -- A - -~~~~~Pac .pe -ube sopero

a-poraesmpebtl n

inertv open tube (thief?) sampler Ceover o fsmlrwt gloved tub

iro contoinerized liquid, hub

3. / 4.~~~~~~~2



809 323

APPENDIX B (Cont'd)

Figures

Figure 8. COLIWASA
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