File: 541.460.000
&t D C.G. g

THE MEMPHIS DEPOT
TENNESSEE

ADMINISTRATIVE RECORD |
COVER SHEET

AR File Number X/




. . File:
PRy 21 1 ]Qr:ff : /2 ; C.G. 54/ Yo d
iR /
- .|'. 2/
- DDMT.IRH
MAY "91. ANNEX B
RI/FS FOLLOW ON INKVESTIGATION
AND

INTERIM REMEDIAL HEASURE
FOR CONTAMINATED GROUNDWATER
AT DEFENSE DEPOT, NEMPHIS

1.0 GENERAL STATEMENT OF SERVICES

1.1 Baeckqround. As a rasult of the Remedial Investigation/Feasibilicy
Study {(RI/FS) that was performed at Defense Depot Memphis, Tennessee [DDMT) ip
19%0 (Refs. 10.8 and 10.9), it has been determined that the upper aguifer
underlying the installation has been adversely affected by past waste
management practices at the Installation, and that a contaminated plume of
groundwater extends beyond the western boundary of DDMT. This aquifer is not
used for domestic¢ consumption by the compunity, however, some researchers
believe that there may be a vertical conpection between thig upper aquifer and
the Mezphisz Sand. Aquifer from which the city of Kemphis gets its dopestic
vater supply. The studies that have been performed at DDNT to date, have not
been successful in locating any vertical connection between the aquifers. The
full extent of the plume has not yet been determined. However, to meet the
requirements of the Installation’'s RCRA Part B Permit and, in keeping with its
policy of evaluating waste management practices at its installations, and
where poessible, remediating sites that have been adversely impacted, the
Defense Logistic Agency (DLA)} has decided to implement interim remedial
actions to treat the contaminated groundwater at DOMT. The RI/FS was
performed to meet the requirements of the Comprebensive Environmental
Response, Cowpsmsation and Liability Act (CERCLA). Since then, some of the
sites have baso classified as Solid Waste Management Upits (SWMUs) under
1004 (u) of'Thé_Eazardous and Solid Waste Amendments (HSWA). Consequently, the
interim remedial action and any additiopal field investigation implemented
under this contract will be performed to fulfill the requirements of the EFA
RCRA Permit. When the full extent of the plume has been determined, DLA will
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coordinate with Federal, State and local authorities ta agree on a permanent
remedial action for the site. The US Arny Corps of Engiﬁeers, Huntsville
Division, on behalf of the Defense Logistic Agency, is contracting for the
additional work to identify ard delineate the contaminant sources, and prepare
the contract documents for a service contract for the interim remedial actions
to be conducted at Defense Depot, Memphis. The worx will be conducted
according to all applicable EPAR and State of Tennessee statutes and regulatory
guidance.

1.2 Location. DDMT consists of 642 acres of Federal land lecated ona
mile north of Memphis International Airport, Shelby County, Tenpoessea. The
Installation is loecated in the City of Memphis, and is surrounded by a mixture
of both residential and Commercial land uses.

1.3 Previous Investigations. Several investigations have been
conducted at the Installation. They were, bowever, conducted to support
specific management cbjectives. To date. the mosat complete investigation
performed at DDNT has been the RI/FS mentioned above. This investigation was
cenducted by Law Environmental, Government Sarvices Divisien under a centract
with the Huntsville Division of the (S Aroy Corpa of Engimeersa, and lists all
previous studies that were conducted at DDMT. The teport concluded that
groundwater underlying the western portion of the Installation was
contaminated with organics, and that additional investigations were necessary
to fully delineate the extent of the contaminated plume. Additional
investigations would alac be needed to identify all the potential sources of
contamination to the groundwater, and sources of contaminants that may be’
reaching the gediments in both Lake Dapielson and the golf course pond. It is
on the basis of this RI/F5 that this RI/FS Follow-On Inveatigation and Interinm
Remedial Measure are being initiated.

2.0 OBJECTIVE

The objective of this contract is for the AE to : 1) Coordinate the Solid
Waate Nanagement Unit in the EPA RFA Report (Ref.10.22) with the-areas
investigated in the previcus RI/FS Study and identify the units from which
releasea are/are not being generated, 2} Parform additional fiald
inVestiFntinns to fully delineate the groundwater plume, locate previoualy
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unidentified burial sites, characterize soil contamination, and identify the
sources from which contaminants are migrating to the sediments in Lake
Danielson ané the golf course pond. 3} Prepare Section C-Conceptual Design/
Specifications/Work Statement for a services rentract for an interim remedial
measure for contaminated groundwater at DDMT. An option is included in the
contract for the AE to prepare the Proposed Plan and Record of Decision {RQD}
documents, if required by the Contracting Officer. The purpose of the
interim treatment systenm is to mitigate off-site migration of contaminants and
to treat, on an interim basis, groundwater contaminated with organics and
metals to helow EPA and State of Tennessee action levels. Actual construction
and operation of the treatment system is.not a part of this contract. The AE
shall propose an acceptable method for the disposal of treated water that may
be generated from the remedial activities. If the option for the ROD is
eéxercised, the Proposed Plan and Record of Decision shall he presented as
separate Documents. Another objective of this contract is to prepare data
items DD1493, DD1664, Standard Form 36 and a detailed cost estimate for the .
work included ip the Section C Work Statement.

3.0 DETAILED DESCRIPTION OF SERYICES
The AE shall be respeonsible for performance of all work described in this
contract. The AE shall presecute the work under the direction of 3
responsible representative appraved by the Contracting Officer. The
represeatative sﬁall be designated as'the AE Project Manager for this project
and shall oversee the correlation of the entire project, adpinister all
instructions and answer all questions from this office pertaining to the
Project during the life of the contract. The AE Project Manager shall be
responsible for the completion and coordipation of all work developed under
this contract. Work shall be completed with adequate internal controls and
review procedures which will implement the requirvements of this contract. All
work shall be pearformed under the supervision of a Professional Engineer
registered in the State of Tennessee and a Certified Professicnal Geologist,
and in accordance with this Statement of Work (SOW) as follows:

3.1 Field Invastigations and Report

This subsection details the requirementa of the field work LecessSary
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to gather additional data to further characterize the site and delineate the
groundvater plume in order to select a conprehensive remedial action. The AE
shall apply the results of the conpleted field investigations to complete thé
data gaps and expand upon the findings of the RI/FS Report (Refs. L0.8 and
10.9). All vwork performed by the AFE shall, so far as poséihle, ke designed
and’ implemented in a manner to compliment the RI/FS Report and shall conform
to the approved Field Investigation Plap and this Staterent of Work. When ajl
the field work and data analyses are complete, the AE shall submit to the
Huntsville Division a RI/FS Follow-On Report detalling activities, rasults,
and conelusicons, along with recommendations for any additional work that may
be necessary to complete the Remedial Design. The Field Investigation Plan
and reports shall present a complete description of the AR's efforts from
planning through completion of the RI/FS Follow-On Report.

3.1.1. {(Task 1) Site Visit and Field Investigatien Plap. Along with a
site visit, the AE shall uze information gatherad from the ﬁI!FS Repart, the
RI/FS Work Plans, the State's and EPA's commenta om the RI/FS Report, EFA's
RFA Report amnd the RCRA Part B Permit to develop a Field Invegtigation Plan
for the follow-on work. The Plan will be submitted by the Government to the

Regulators for approval. It shall be written as an addendum to the existing
RI/FS Work Plan and shall be compatibla with the RI/FS work, this Statement of
Work, the RCRR Permit, State of Tennessee and USEPA guidance/regulation and
Army regulations. Quality Comtrol/ Quality Assurance procedures, Standard
Operating Procedures, methods, equipment, acd specific persgonnel that the AE
proposes to use for each task shall be discussed at appropriate locations
withio the plan. Each proposed method, proceadure, and techfiique must be
specified in detail by reference to recoguoized and accepted publication with a
description and justification given for each deviation from the published
method. Samgling and analysis shall comply with methods and Procedures in the
EPR Region iéllI Work Plan outlined in Part II.F and Appendix B of the RCRA
Permit. No field work other than the initial site inspection may he performed
until the plans have been reviewed and approved by the Contracting Officer.
The site visit shall last no longer than 3 days. For negotiaticon purposes.
the AE shall assume that 1 pecple will perform the site viait, The Field
Inveatigation Plam shall include as a pinimum, the following:
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3.1.1.1 Coordination of RFA SWMUs and RI/FS Sites The AE shall
coordinate the SWMUs of the EPA RFA Report and tha areag investigated for the
RI/FS study . The AE shall use the RFA Report and the RI/FS Work Plans and

Report to prepare a brief overview of each SWMU. The areas from which there

is evidence of a release or the potential for a release.shall be ¢learly

identified. SWKUs that require ao further study shall also be identified.
J.1.1.2 Safety and Health Plana The A-E shall develop and maintain a

Health and Safety Program Plan in compliance with the requirements of OSHA
Standard 29 CFR 1910.120 {b} (1) through (b)(4). Written certification that
the health and safety program has been developed and implemented shall be
submitted to the Centracting Officer and shall be made available upon request.
The A-E shall prepare and submit a Site Safety and Health Plan (SSEP} to the
C0 for review and approval prior to commencement of any field work. The SSHP
shall be prepared in accordance with Section 5.0 of this SOW.

J.1.1.3 _So0il Boring, Pump Test Well and Monitoring Well Installation

Plan. The JE shall prepare and submit a work plac vhich accommodates the
installation of stratigraphic soil borings,.two pump test wells and associated
ground water monitoring wells in both deep and shallow zZones, according to the
requirements of Sections 5,6 and 7 of this Statement of Work, Tha Work Flan
shall meet the requirements of all applicable Federal, Statae, apnd County
regulations. The objective of the pump test is to rollect and apalyze data
from which the principal factoers of the aguifer shall be caleculated. Egch
pump test well shall utilize at least four wells as obgervation wells. A3 a
minimum, the Plan ahall include the identity and responsibilities of the AE's
personnel working on the project and shall describe the method of drilling,
d¢rilling equipment and decontamination procedures that will he employed in
all areas of DONT. The method and technique used must prohibit the movement
of vwater from one water-bearing stratum to another. The AE shall proposs a
suitable metbod of apalysis for tha puap test data, RAfter completion of the
stratigraphic borings, they shall be abandoned and coapletely grouted
accerding to the requirements of the State of Tennessee. Copies of the
boring and well logs shall Le aent to the Huntsville Divigion within 10
working days from the completion of drilling. The AE shall propose and
Justify the choice of locations and deptha of each monitoring well, pump test
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well and stratigraphic boring. The AE shall identify each proposed location
on a site map to be furnished by the Government. The RE shall propose methods
to determine the classification of drill cuttings (hazardeus waste/nop-
hazardous) and methods for disposal of the water collected from the pump test.
Continuous air monitoring for volatile organics will be required during
drilling. So as not to delay the IRM tazgka, the-braft pPlans for the pump test
may be submitted separately. The Final submittal shall be a part of the Final
Field Investigation Flan.

3.1.1.4 cChemical Data Acquisition Plan {CDAP). The A-E shall Prepare
and submit a Plan for the collection apd analyasis of field dara according to
the requirements of Section 6 of this SOW, Section 4 of Reference 10,20 and
Reference 10.21. The CDAP shall summarize all proposed sampling locations and
analyses to be performed. The labaratory and field QC/QA plan shall ba
subpitted as a part of the CDAF.

J.1.1.5 Geophysical Survey Plan. The RE shall prapare a Geophysical

Survey Plan which Proposes specific locations for geophysical investigations.
It shall state specific justification for the wethod{8) and equipment selected
at each site. The intention of the geophysical survey is to asgist in the
lacation of undocumented burial sites that mdy¥ be sarving ax sources aof
contaminants to the groundwater, and to assist in the location of monitoring
wella in areas not fully defined. All proposed geophysical methods shall he
sufficient to locate a buried tremch or pit 25 feet below the surface. The
Plan shall alse provide for the use of ap appropriate surface geophysical
method to survey soil boring and mopitoring well locations prior te drilling,
to ensure that there are no buried utilities or ordnance below tha ¥ork site.

1.1.1.6 Data Management Plan. The AE shall prepare a Data Management
Flan which dq&crihas how the work is to be implemepted and managed. This plan
shall serve &s an overview of the total work, and describes the information
expected from:- each task and how this information will be interpreted and
incorporated into the final report.

J.1.1.7 Community Relaticns Plan. The AE shail brepare a plan to
assist the Government in community affairs if this becones necessary. The
plan shall address the topica covered in (Ref. 10.19) Community Relations in
Superfund: A Handbook, USEPA, Jam 1986. The AR ahall pravide guidance and

AB-¢&




21 7

support in techeical matters, as needed by Government, to inform the public
and maintain clear channels of communications to the coﬁmunity. Community
relations shall remain the responsibility of DDMT. The AE shall provide
support at three meetings.

1.1.2 Field Investigations. The AE shall perform field investigations
on or off the installation az appropriate, in order to determina the extent
of the groundwater pluma, characterize the agquifer, locate previously
unidentified contaminant sources in Dunn Field, and locate sources of
contaminants reaching the surface water bodies on the main installatien.
Drilling locations must be approved by the Contracting cfficer. The
Government will coordinate with local authorities to obtain the Decesaary
eotry permits to drill off the installation, The AE is responsikla for
obtaining all other regulatory drilling permits. .

3.1.2.1 ({Task 2} Geophysical Surveys, The AE shall perform at least
thirty thousand (30,000) linear feet of geophysical survey at locaticns shown
in the approved Geophysical Survey Plan, utilizing the methods of geophysical
investigation capable of detecting buried trenchas, pits, drums organic
contaminants below the surface. The purpose of the geaphysical surveys is to
obtain detailed information necessary for source characterization. The AE
shall utilize sufficient location controel in the field to ensure that
geophysical anomalies located are recoverable to an accuracy aof plus or minpus
one foot. The AE shall perform all asscciated work and subseqguent evaluations
and interpretations necessary to incorporate the data into the Follow-0On
Report.

3.1.2.2 (Task 3) Install Stratigraphic Test Borings. The AE shall
install five stratigraphic borings at five separate locations that have been
shown in the ipproved work plan. These berings are to be uged to provide
ﬁtratiuraphi&-intorlation and samplea for chemical analyses, Drilling and
sanpling pethods shall meet the requiremnents of Sectionzs 5, 6 and 7. No
boring shall exceed 200 feet in depth. A total of 600 hundred (600} feet of
drilling is provided for under this task.

3.1.2.3 (Task 4) Install Wella. The AE shall inatall twenty
groundwater monitoring wells at twealy separate locations ghown in the
apprnvgd Field Inveatigation Plan. These walle are to nonitor groundwater
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quality in the fluvial agquifer and agsist in the delineation of the
contaminant plume A total of 2,000 feet of drilling is provided for under
this Task. These wells shall he constructed in accardance with the
rEquiréments of the approved Werk Plan and Sectian 7 of this Statement of
Work.

3.1.2.4 [(Task 5) Install Pump Wells., Tha AF shall install two &-inch
Pump test wells. The wells shall be located so that each punp test well will

be able to utilize at least four of the monitoring wells as observation wellgs,
The depths, locations and propcsed screened interval shall be proposed in the
Work Plan. R maximum of 300 linear feet of drilling is provided for under
this task. The AE shall obtain necessary perpits prior to perforoing any
drillinﬁ. The pump test wells shall be located so that they may be converted
to either extraction ar injection wells if they are needed in the remediation
process.

3.1.2.5 (Task 6) Perform Pump Test. The AE shall provide all
hecegsary equipment and personnel required to mobilize for, perform, and
demobilize from the pump test for each of the two wells. The AE shall perform

step-drawdown tests for a minimum of 10 hours to detsrmine the optimum pumping
rate of the well. The AE shall perform the pumping phase of the test for a
minimum of 36 consecutive hours per well. The AE shall perform the subsequent
recharge monitoring phase of the test for a minimum of 16 consecyutiva hours
after the pumpinn-phane is completed. The total field time of the tests shall
be a minimum of 170 hours,

3.1.2.6 (Task 7} Pump Test Data Analysis. The AE shall evaluate the
data collected during the pump test and provide a brief report describing the

work performed and the interpretations of the data collected. The report
shall includp'a full discussion of the design and inplementation of the pump
teat and shall describe and avaluate the resulting bhydrogeologic data. The
principal aquifer characteristics, includipg bydraulic conductivity,
transmigsivity, and atorativity shall be calculated and presented. The
limitations of the data and analyges shall algc be addressed. The raport and
raw data froz the test shall be incorporated inte the Follow-On Report. The
AE shall utilize the resulta of the puap test into the preparation of the
Section C.
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3.1.2.7 [{Task 8} Geologic (ross-Sections. The AE shall use the
infornation learned from the RI/F5 Report, recard search and 4rill logs

prepared under this contract to construct at least six geolagic cross-sectione
of the the Installation. The cross sections shail be ‘a scale of approximately
1 inch = 100 feet and shall compliment previous sectioas produced in the RI/FS
Report. These shall be submitted with the Remedial Investigation Follow-0On
EReport.

3.1.2.8 {Task 9) Locatice Survey and Mapping. Each new stratigraphic
test boring, monitoring well, pump test well, and the corner af the
geophysical survey area shall be lorated and mapped according to the ./;
requirements of Section 8.0 of this Statement of Vork. These requirements
include all optigpal services which are exercised by the Contracting Officer.

3.1.2.9 cChemical Sampling and Analysis. The AE shall perform the
follewing sanpling and analyses in accordance with Section 6 of this
Statement of Work. The results of the AE's samnpling and analysis program hall
be be included in the RI/FS Follow-On Report. The concentration of any
contaminants encountered shall be compared with appropriate State and Federal
regulations and guidelines. The total number of gamples to be collected and
analyzed by the RE are shown in Tabkle 1. The AE will prepatre cogst estimates
assuming that all analyses will be performed fuf each sample. During
contract negotiations the AE and Contracting Officer will agree on a wunit
price for each method. If all analysis are not required on each sample the
price will be reduced according to the agreed unit Price. If directed to do
s8¢ by the Contracting Officer, the AE shall collect apd send repregentative
"split" samples to a contract Laboratory of the USEPA's choasing, The AE
¥ill pot be responsible for the analysis of the "split" samples or subsequent
reporting results. The AE;, howaver, is required to defend his results if
there is disagreement bLatween the sanples analyzed by the AE and the samples
analyzed by the EPA contract laboratory. all wells should be sappled within
a twenty-four hour tipe frama.

3.1.2.9.1 (Task 10) Collection and Analysis of Groundwatar Sam les.
The AE shall collect and chemically analyze one groundwater sapple froa each
of the new groundwater monitoring wells installed under this phase of the
contract apd one sampple each froam six of tha existing groundwater monitoring
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vells located in Dunn Field. A total of 26 wells will be sampled under this
Task. The total numbers of samples and analyses for the field iavestigaticn
and QAFQC are summarized in Table 1.

3.1.2.9.2 [{Task 11} Collection and Analysis &f Surface Water Sampleg

After Rain Starm After a significant rain storm, the AE shall collect ten
surface water samples for chemical analysis. The samples are to determipe if
storm waters are contributing to the degradation of tha Lakes and run=-off
waters leaving the installation. Samples shall be collected from Lake
Darielson, the nearby pond, and other locations which the AE has identified an
representative surface water run-off from the installation. The total nunber
of surface water and QA/QC samples and analyses are sumparized in Table 1,
3.1.2.9.3 (Task 12) Collection and Analysis of Spil ard Sediment
sampies. The RE shall collect 100 shallow soil and sedipment samples from

various locations arcund the Ingtallation to characterize the source and
extent of contaminant reaching Lake Danielson and the Golf Course Pond and
further define contaminated areas previously identified in the RI/FS. Shallow
sail samples shall not exceed eighteen imches in depth. The AE shall also
collect 20 soil samples from the five soil barings apd 60 soil samples from
the 20 monitoring well borings. The AE shall identify potentially
contaminated zones during drilling operationa, and collect seil samples for
chemical analysis from monitoring well borings and soil borings in -accordance
with Section & of this Statement of Work. Drilling equipment and techniques
shall be sufficient to obtain representative Banples from contaminated zones
for chemical analysis. The RE shall propose and justify sample locatiens in
the stratigraphic Boring and Monitoring Well Imstallation Plan. The total
number of 30il and QA/QC samples and analysis are summarized in Table 1.
3.1.3 TfTreatment and Disposal of Drill Cuttings and Production Water.
3.1.3.1 {Task 13} Deternine Drill Cuttings Collection and Disposal
Reguirements, Drill cuttinga shall be collacted in DOT approved containers’
provided by the AE. The containers shall be labeled and ataged at a location

on the facility identified by DDXT. The AE shall determine appropriate soil
disposal requirement based on the results of chemical apalyses. The AE shall
also review the chemical analysia for the drill cuttings from the previous
RI/FS Investigation and recommend apd appropriate nethod of disposal. If tha
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cuttings generated under this contract are determined to be nonhazardous, they
shall be disposed of on site, at no additional cost to the Government.

J.1.3.2 (Task 14} Datermine Production Water Dispesal Requirements.

The AE shall collect and containerize well development water and production
water resulting from the bump test and recommend to the Contracting Officer
the most feasible way of disposing of the water. The AE shall determine water
disposal requirements based on results of chemical analysis of the
containerized water. “"Clean" water shall be disposed of on the Installation,
at no additional cost to the Government.

3.1.4 (Tack 15) Analytical Pata apd Disposal Requirements Report.
After completion of the chemical analysis, the AE shall transmit the results
of the field and analytical data, in the form of a hrief letter report, to
CEHND-PM for Government review. This information shall be submitted before
completion of the RI/FS Follow-On Report. The AE shall include a hrief
discussion on tha disposal requirements determined ip the previous tasks. The
analytical data shall be submitted in accordance with Paragraph 4.

1.1.5 [(Task 16} RI/¥S Follow-On Report. At the completion of the
preceding tasks, the AE shall use the information gathered to prepare a Fallow

on Report, which shall fully decument all work performed at the Facility.

This Report shall be written to Compliment the previous Remedial
Investigation Report and fill in the data gaps needed to ioplenant the designs
for remedial actions. The Repért shall be gubmitted according to the schedule
in Section 4 of this 5S0W,

3.2 _Technical Specifications For Interim Remedial Measures.
3.2.1 {Task 17)- Determine Groundwater Cleanup Levels. Based on close

consultation with the Contracting Officer, Stats and Federal Regulators, the

AE shall recoamend and Justify the interim levels to which the groundwater
shall be treated,using the interim treatment facility. It is the Government's
intention to meet as cloaely as possible, the fipal ¢lean-up standard if this
can be determined.

3.2.2 (Task 18)- Evaluate Treated Groundwater Disposal Options. Aftar
contaminated water is treated by the facility it must be disposasd of. The AR
shall determine the most ecopomical, regulatorily acceptable nethod of
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acconpliching the disposal of the treated water. As a minigum, the disposal
options evaluated for treated water shall inelude: llre;injection. 2)discharge
into surface drainages, 3 trucking and dispesal off-site.

-3.2‘3 {Task 19}- Determine Air Epissions Requirements. The AE shall

develop, justify and recommend applicable air emission requirements for the
proposed facility. The proposed emission standards shall be technically
feaaible and economical, and shall meet regulatory requitements.

3.2.4 (Task 20 )- Evaluate Hydrogeologic Impacts. The AE shall propose
specific locations for extraction (and if applicable, injection) wells apd

associated pumping rates and determine the hydregeologic impact reaulting from
withdrawal of groundwater. The AE =hall ke specifiec in identifying any '
potentially adverse impact on the environment that may result from withdrawal
or reinjection of groundwater, The AE shall alse determine and evaluate any
adverge impacts associated with the disposal of the treated groundwater.

3.2.5 (Task 21)-Determine Parmit Requirements, The AE shall determipe
which specific permits are required to construct and operate the propnsed

facility. Copies of the required permit formg shall be included as an appendix
in the Report. Discussion af the time required for permit application and
approval, and the fees applicable for each perzit shall be included in the
report.

3.2.6 (Taskx 22)-Recommend Treatment Alternative. The AE shall identify

the most feasible alterpative for treatment of the contaminated groundwater.
As a pinipum the AE shall raeview the RI/FS Report and various off-the-shelf
technologies. The alternatives evaluated shall be based cn aconomics,
technical feasibility, regulatory requirements, environmental impacts, and
required operating period. The AE's recommended implementation of the interinp
treatzent system shall be based op site adaptation or desigoing a new
facility, based on the use of readily available "off-the—shelf" techoology as
much as possible. The AE shall algc diacuss the optimua locations for the
placement of equipment for the alternative chosen.

3.2.7 ({Task 23)- Prepare Cost Estimate for Alternatives Evaluatad., The
RE shall provide a cost estimate for each of the altersatives evaluated. The
coat eatimate shall include eatimates of the various capital costs apd annual
operation and maintenance coesta for the racompended design lifs of the
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facility. Also, the AE shall provide a unit price cost estimpate for a

convenient unit of treatment {such as cost per 1000 gallons) for each of the

-alternatives. Thiz cost estimate shall be submitted as a part of the Report.

3.2.8 (Task 24)- Prepare Engineering Report. Tha AE shall prepare and

submit to the Contracting Officer an Engineering Report which addresses the
above identified items as well as other critical items, as identified. The
report shall be submitted in accordance with the schedule presented in
Paragraph 4.4.

3.2.9 {Task 25)- Prepare Environmental Rasessment. The AE ghall
prepare an brief environmental assessment documentation for the {DDMT)
Commander's signature, addressing the decision to implement the interim
qrnundwa}er treatment facility at DDNT. As part of the documentation, the AE
shall provide a discussion of environmental impacts for the interim
groundwater treatment facility, Community concerns shall be documented and
addressed. The Environmental Assessment gshall he prepared in accordance with
the National Environmental Policy Act (NEPR) as identified in 40CFR 1500 -1508
and AR 200-2, and applicable State of Tennessee regulations. This
Environmental Assessment shall be a separate deliverable under the schedule in
Section 4.4 of this SOW.

3.2.10 (Task 26)- Prepare Section C-Work Statement/ Technical

Requirements for the Interim Remedial Measure. Based on the results of the

preceding tasks, the AE shall prepare a "Section C-Work Statement/Technical

Requirements" for the selected Interim Remedial Measure {IRM}, to treat
contaminated groundwater at Defense Depot, Memphis. The system shall ha
physically located on the Installation. The gystem must neet the
requirements of the State of Tennessee and all applicable regulations
addressed in the preceding taska. The AE shall make provigions for optional
performance periods according to asite requirements. The treatment asystenm
nust be designed in a modular manner sz¢ that it can be easily transported
within the Facility and be remaved, once recovery activitias are completed.
Work performed under this task shall be submitted as a gseparate chapter of the
Engineering Report. The Saction C documents shall provide details of each of
the follewing regquirements as a mipimpum:
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4. Design Parameters/Location Selection

b. Monitoring Well Installatien Plan {Attachament A}

c. Health and Safety Plan {Attachment B, ER 385-1-92)

d. Institutional Requirements including, permits and Cleapup levels
and applicable State, Federal and loral reqgulations.

e¢. Withdrawal System Requirements and equipment

f. Recovery System Requirepents and Equipment

7. <Complete System Site Specific Engineering and Construction
Requirements

h. Startup of Systen

i. Prove-out of System

). System Monitoring (air, water, ete.)

k. Operational apd Maintenance Requirements

1. Performance Period (basic and optional periods}

m. Supporting Requirements (roads, foundation pads, utilitiesg)

n. Quality Assurance and Quality Contrel {QA/QC) requirementa apd
periodic performance for sampling and analysis. Tha QA/QC shall be in
conformance with ER 1110-1-2631, Chemical Data Quality Management for Hazardous
Waste Remedial Activities.

3.2.10.1 ks part of this effort, the AE shall alsc prepare DD Form 1664,
Data Item Description, and DD form 1423, Contract Data Requirements List,
which provide a brief description and schedule for submittals required in the
Service Contract. Copies of these forms will be provided by the Government.

1.2.11 {Task 27}- Cost Estimate for the Selected IRM. The RE shall
provide a detailed cost eatimate for the selected alternative. The cost

estimate shall incorporate previous work performed in the alternatives
evaluation. Iit shall be prepared according to the details and format of the
Huntsville Design Manual for Architect Engineers {ENDN 1110-1-1} for each of
the requirements ideatified in the previous task. The estimate shall document
the appropriate backup and assumptiona and be completely defensible. The AR
shall provide a completed Standard Form 36 (to be provided by the Goverament).
All cost estimate data provided under this task shall ba gepariately bound ,
properly identified, and appropriately marked for security. It ahall be
submitted only to the Contracting Officer, Buntsville Division.
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1.2.12 (Task 28)-Presentations and Meeting. After submittal of the

draft Engineering Report, the AE shall pregent the reaults of the work
performed at a peeting to be held at DOMT. The AE shall assume that twa
people from the AE fitm will attend the meeting, which will last no longer
than one day. The presentations shall consist of a summary of the work
accomplished and anticipated, followed by open discusasiop amcng those present.
It 18 expected that the meeting will be conductad in two sessions. The morning
session will be held for US Goverpment perscnnel. The afterncon session is
planned as a briefing for the State Regulators.

1.1 OPTIONAL TASKS
3.3.1 The Preposed Plan and Record of Decigion. If Directed by the

Contracting Officer, The AE shall prepare the administrative documents for the
Proposed Plan apd Record of Decision {ROD}. The documents shall be prepared
dccording toa "EPA Guxdance on Preparing Superfund Pecision Documents: The
Proposed Plan and Record Of Decisian”. Both the Plan and ROD shall be
submitted according to schedule ip Section 4.

3.1.1.1 ({(Taskx 29, option 1} -Prepare the Propased Plan. The AE shall
prepare a document which highlights the R1/FS and Fallow-0On Reporta, and

provides a brief analysis of the remedial alternatives under cecnsideration for
the sites. The Proposed Plan shall clearly identify the preferred
alternative but shall also clearly state that a final remedial action has not
yet been selected. This document will be submitted to the regulators and
made available to the public for review and comment. It ahall provide
information on how the Public cap participate in the remedial selection
process and outline the processes involved in selecting the remedial action.
It shall he gfitten in a language that can be understood by the general
public, avuidihg technical jargon as much as poasible. The Plan shall not be
a duplication ot the RI/F3S Report and shall not exceed about 25 pages. 13 a
part of this task, The AE shall also prepare for newspaper publication, a
notification statement on the availability of the Proposed Plan for publie
review.

3,3.1.2 (Taskx 30, Option 2 l; Record Of Decision. If directed by thae
Contracting Officer, The AE shall prepare a Record of Decision Bocument for
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the DDMT Commander's signature. The ROD will identify the selected remedial
action chosen far the site. It shall provide an overview of the problems at
the site, an analysis of the alternatives, the ratiocnale for selection and how
the selected zlternative meet statutorf requirements. The Responsive summary
of the ROD shall pravide information about rommunity preferences telating to
the site and the remedial alternatives. It shall also clarify how publie and
regulatory comments were incorporated into the decision making process. Tha
RCD will be submitted by the Covernment te the regulatora for concurrence.

3.3.2 Optional Field Investigations and Geochemigal Analyses. It
directed to do 5o by the Contracting Officer, the RE shall perfors one or any
combination of these opticnal tasks to supply additional informatien that
Will be used to fully characterize the nature and extent of contaminant at
the site. The work shall be performed according to the work plans and meet
the requirements of Sections € and 7 of this Statement of Work. The AE shail
make the appropriate changes in the Remedial Iﬁvestiqation Follow-On Report
to reflect the resulits of any optional fieild worX performed.

3.3.2.1 (Tasx 31, Option 3) Ingtallation and Evaluation of Deep
Groundwater Monitoring Wells. If directed by the Contracting Officer., the AE

ahall install two deep groundwater monitoring wells at locations recomgended

by the AE and approved by the Contracting Officer. A maxinum of four hundred
and forty {(440) linear feet of drilling is provided for under this Task. The
RE shall perform all associated wark (including sampling and analysis)
required to evaluate the data and incorporate it into Remedial Investigation
Follow-0On Report. The numbers of samples and analyses are gummarized in
Table 3.

3.3.2.2 (Tasak 32, Option 4) Installation and Evaluation of Deep

Groundwater Monitoring Walls. If directed by the Contracting Officer, the AE
shall inatall 3 deep groundwater monitoring wells at lecations recommendad by

the AE and approved by the Contracting Officer. A maximum of ajx hundred and
sixty (660) linear feet of drilliag is provided for under this Task. The AE
ghall perform all asspociated work (including sampling and analysis) required
to evaluate the data and incorporate it into the Remedial Investigation
Follow-Cn Report. The numbers of samples and analyses ara shown in Table 4.
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3.3.2.3 {Task 33, Option 5) Installation and Evaluation of Additjional

Shallow Groundwater Monitoring Weils. T1f directed by thé Cantracting Qfficer,

the AE shall imstall } additional shallow groundwater menitaring wells at
locations recommended by the AE and approved by the Contracting Qfficer. A
total of two hundred and forty (240} linear feet of drilling is provided for
uader this Task. The AE shall perform all associated vork, including
sampling and analysis, required to evaluate the data and incorparate it into
the Remedial Investigation Follow-On Report. Specific samples and analyses
are shown in Table 5.

3.3.2.4 (Task 34, Qptiom 6) Installation and Evaluation of hdditiopal
Shallow Groundwater Monitering Wells, If directed by the Contracting Officer,

the AE shall install 7 additienal shallow groundwater monitoring wells at
locations recommended by the AE and approved by the Contracting Officer. 2
total of five hundred and sixty (560) linear feet of drilling is provided

for under this Task. The AE shall perform all associated work fincluding
fappling and analysis} required to evaluate the data obtained and incorporate
it ipto the Remedial Investigation Follew-On Report. The numbers of szamples
and analyses are shown in Table 6.

3.3.2.5 (Task 315, Option 7) Installation and Evaluation of Additional

Shallow Groundwater Mopnitoring Wells. If directed by the Contracting Officer,

the AE shall install 10 additional shallow groundwater monitering walls at
locations recommended by the AE and approved by the Coptracting Officer. A
total of nine hundred (900} linear feet of drilling is provided for under
this Tagk. The AE shall perform all associated work {including gampling and
analysis) required to evaluate the data obtaiped and incorporate it inmte the
Remedial Investigation Follow-On Report. The numbers of samples and analyses
are shown in Table 7.

. 3.3.2.6 (Taak 36, Option 8) Additiona)l Round of Groundwater Sampling
and analysia. The AZ sghall, if diracted by the Contracting Officer, sample,
analyze one additional round of groundwater samples consisting of 26 field
samples and & additional saoples for QA/QC. The AE shall parform all
associated work required te evaluate the data and incorporate it into
Remedial Inveafiqatian Follow-Cn Report. Table § identifies the required
nethods and pumber of samples and analytea that are to ba analyzed.
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3.3.2.7 (Task 37, oOption ) Installatien and Evaluation of Additional
Shallew Groundwater Monitoring Wells. 1If directed by the Contracting Officer,

the AE shall install 3 additional shallow groundwater monitoring wells at
locations recammended by the AE and approved by the Contracting Officer. A
total of two hundred and seventy (270) linear feet of drilling is provided
for under this Task. The AE shall rerform ail associated work, including
sanpling and analysis, required to evaluate the data and incorporate it into
the Remedial Investigation Follow-On Report. Specific samples and analyses
are shown in Table 9.

3.3.2.8 {Task 38, Option 10) Installatian and Evaluation of Additional

Shallow Groundwater Monitoring Wells. If directed by the Contracting Officer,

the AE shall install 7 additional shallow groundwater monitoring wells at

locations recommended by the AE and approved by the Contracting Officer. &
total of six hundred hundred and thirty {(630) lipear feet of drilling is
provided for uader this Task. The AE shall perform all associated work
{including sampling and analysis) required to evaluate the data obtained an.
incorperate it into the Remedial Investigation Follow-On Report. The numbers
of samples and analysas are shown in Table 10,
3.3.2.9 {Task 39, Option 11) Collection and Analysis of Addikional

Surface Water Samples. If directed by the Contracting Officer, the AE shall

collect 6 additicnal surface water samples at locations recommendad by the AE
and approved hy tﬁe Contracting Officer. The AE shall perform all associated
Work required to evaluate the data and incorporate it into the Remedial
Investigation Follow-On Report. The numbers of sapmples and apalysee are’
shown in Table 11.

3.3.2.10 ([Task 40, Option 12} Additional Shallaw Soil Sediment
Sampling and Analysis. The AE shall, if directed by the Contracting Officer,
collect 5O aiditioual shallow scil samples at locations which have been

determined by the AE and agreed on by the Contracting Officer. The sanples
shall be collected at a maxipum depth of 18 inches below the soil or sediment
surface. The AE ahall perform all associated ¥ork (including sampling and
apalysis} required to evaluate the data and incorporate it inte Remedial
Investigation Follow—On Report .The numbers of samples and analysis are shown
in Tabla 12.
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3.3.2.11 {Task 41, Optien 13) Additiopal Shallow Sopil Sediment Sampling
and_Apalysis. The AE shall, if directeq by the Contracting Qfficer, collect

50 additional shallow soil samples at locations which have been determined by
the AE and agreed on by the Contracting Officer. The sapples ghall he
collected at a maximum depth of 18 inches below the spil or sediment surface.
The AE shall perform all asseciated work (including sampling and analysisg)
required to evaluate the data apd incorporate it inte the Remedial
Investigation Follow=-On Report. The numbers of sanples and analysis are shown
in Table 13.

3.3.2.12 (Task 42, Option 14) Sampling and RAnalysis of Additional Seil
Borings. The AE shall, if directed by the Contracting Officer, install three

additional soil borings at locationg which have been recommended by the AE and
agreed on by the Contracting Officer. Four soil samples shall be collected
from each bBoring. The maximum linear footage of drilling provided for undar
this task is six hundred and sixty {660} feet. The AE shall perform all
asscciated work {including sampling and analysis) required to evaluate the
data obtained and iocorporate it intoe the Remedial Investigation Follow-On
Report. The numbers of samples and analysis are shown in Table 14.

3.3.2.13 (Task 43, Option 15) Sampling and Analysis of Rdditienal Soil

Borings. The AE shall, if directed by the Cnntfactinq Officer, inmstall three

additional soil borings at locations which have been recommended by the AE and
agreed on.by the Contracting Officer. FPour goil samples shall be collected
from each boring. The maximum linear footage of drilling provided for under
this task is two hundred and forty (240) feet. The AE ghall pecform all
associated work (including sampling and analysis) required to evaluate the
data obtained and incorparate it into the Remedial Inveastigation Follow-On
Report . The numbers of samples and analysia are shown in Table 15.

3.3.3 Task 44, Option 1§) Conmunity Support Meeting. If directed by the
Contracting Officer, The AE shall provide suppert at three meetings be held zt
DDHT. The meetings may be needed to present and clarify techpical aspects of
the AE's work to the community and regulatora. For negotiation purposes, the
AE shall assume that two people from the AE's firm will attend each meeting,

vhich will last no longer thap one day,
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TABLE 1
Types and Numbers of Samples Collected

uality Assurance and Qualit Contral

Field Splits/bups .Rinsates Trip Blanks
Samptes QC(AE) QA(CE) . QC(AE) QA{CE) QC{AE) QA(CE}

GROUNDWATER: {(Task 10)

Yolatiles 26 2 2 2 2 1 1

B/N/A 26 2 2 2 2 NR NR
Festicides/PCBsa 26 2 2 2 z HR NR
TRPH 0 - -- - -- NR K&
Metals 26 2 2 2 2 NR N&
Other: Mercury 26 2 ) 2 2 0 H

SURFACE WATER: (Task 11}

Yolatiles 10 1 1 1 1 1 1

B/N/R 19 1 1 i 1 NR NR
Pesticides/PCBs 10 1 1 1 1 NR NR
TRPH 0 H d 4] 0 KR NR
Metals 10 1 1 1 1 NR NR
Other: Mercury 10 1 1 1 1 0 0

SURFACE SOILS AND SEDIMENT: (Task 12)

Yolatiles 100 5 5 NR NE NR NR
3/N/A 106G 5 5 KR NR NR NR
Pesticides/PCBs 1ag ) 5 NR KR NR NR
TRPH H 0 1] NR KR NR NR
Metals 100 5 5 NR NR NR NR
Other: Mercury 100 5 5 NER NR NR NR
SUBSURFACE S50ILS: {Task 12)

Volatiles 20 q 4 NR NR NR NE
B/N/A BO 1 1 NR NR NR KR
Pesticides/PCBs 80 4 4 NR HR NE NR
TRPH ] 0 0 NR NR NR R
Metals a0 4 4 NR NER NR NR
Qither: Mercury 80 4 4 NR NR NR NR
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TRBLE 3
Types and Numbers of Samples Collected

uality Assurance and Qualit Control

Field Splits/Dups Rinsates Trip Blanks
Samples QC{AE} OQA(CE} QC(AE} QR(CE) QC{AE} OQAICE)

GRCUNDWATER: (Option 3}

Volatiles 2 1 1 1 i 1 1
B/N/A 2 1 1 1 1 NR NR
Pesticides/PChs 2 1 1 1 1 NR NR
TRFH 1] 1] 0 0 0 NR NR
Hetals 2 1 1 1 1 NR NR
Other: Mercury 2 1 1 1 1 o 0
SURPACE WARTER:

Yolatiles - - - -- - -— —
B/N/A - -— - ~-- - HR NR
Pesticides/PCHg ~- - - -—- -- NR NR
TRPH - - - - -= NR NR
Hetals -— - - - - NR NR
Other: - -- - - - - -—
SURFACE SOILS:

¥Yolatiles Q Q 1] NR NR NR NR
BIN/A D 0 0 NR NR NE NR
Pesticides/PCRs o D ] NR NR NR NR
TREH 0 ] 4 NR NR NR NR
Msetals ¢ o] o] NE NR MR HR
Other: 4 [ ] NE NR NR MR
SUBSURFACE S0ILS:

Volatiles 6 i 1 NR NR NR NR
B/N/A 6 1 1 NR MR KR R
Pesticides/PCHs 6 1 1 NE KR NR NR
TRPH 0 0 0 NR NR NR NR
Hetals 3 1 1 NR NR NR NE
Qther: [ 1 1 NF NR NR KR
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TABLE 4
Types and Numbers of Samples Collected

uality Assurance and Dualit Control

Field Splits/Dups Rinsatas Trip Blanks
Sapples QC{AE} OQA(CE) QC{AE) QAI(CE) QC{AE} QAICE)

GROUNDWATER: (Option 4)

Yolatiles 3 1 1 1 1 1 1
B/N/A 1 1 1 1 1 NR NR
Pesticides/PCRs 3 1 1 1 ph NR NR
TEPH Q 4] a D 0 NR NR
Metals 3 1 1 1 1 KR NR
Other: Mercury 3 1 1 1 1 H 0
SURFACE VATER:

Yolatiles - - - -- - - -
B/N/A - - - - -- NR NR
Pesticides/PCBs -- “— -— -- -- NR NR
TRFH - -- - - -- NR NR
Matals - - - - - NRE NE
Other: - - - —_— - -- -
SURFACE SQILS:

Yolatiles -— - -- NR NR HR NR
B/N/A - -— - NR NR NR NR
Pesticides/FCBa -— - -~ NR NR - NR NR
TRPR - - -- NR NR ¥R NR
Metals - - - NR NR KR NR
Othar: - - -- NR Nk NR NR
SUBSURFACE SOILS:

Yolatiles | 1 1 NR NR NE NK
B/K/A 9 1 1 NR NR NR NR
Pesticides/PCRa 3 1 1 NE KR RR NR
TRPH i) Q o NR NR HR NR
Metals 9 1 | HR NR NR HR
Other: 9 1 1 KR HR NR NR
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TABLE S
Types and Numbers of Samples Collected

Quality Assurance and Quality Control

Field Splits/Dups Rinsates Trip Blanks
Samples QC{AE) QA{CE} © QC({AE} QA(CE} QC{(RE} OQRI(CE)

GROUNDVWATER: {Option 5)

Yolatilas 1 1 1 1 1 1 1
B/N/A 3 1 1 1 1 NR NR
Pesticides/PCBa 3 1 1 1 1 NR NR
TREH o 0 d 1] 1] NR NR
Metals ] 1 1 1 1 NR NR
Cther: Mercury k| 1 1 1 1 0 o
SURFACE WATER:

Volatiles - - - -- - - -
B/NSA -~ -- - -- -- NR NR
Peaticides/PCBs - -— - -= - NR NER
TRPE - -~ - - - NR NE
Metals ' - - -— -- - NR NHR
Other: -— -- -- — -- -~ -
SURFACE SOILS: ’
Yolatiles - - - HR NHR NR NR
B/N/A . -- -- -— 3R NR HR NR
Pesticides/PCRa - - - NR NR NR NER
TRFH -- - - NR NR HR ¥R
Hetals -- —- - KR NR NR NR
Other: - -- - NR NR NR NR
SUDSURFACE SOILS:

VYolatiles 9 1 1 NR NR NR NR
B/N/A 9 1 1 NR NR NR NE
Pesticides/PCBa 9 1 1 NR NR NR NR
ThPH . ¥ ] ¥ MR- NR NR KR
Metals 9 1 1 NR HR NR NR
Other: 9 1 1 NR NR NR NR
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TABLE &
Types and Numbers of Samples Collected

wality Assurance and uality Cantrel

Field Splits/Dups Rinsates Trip Blanks
Samples QC{AE} GQRICE) QC(AE) JQA(CE) QC{AE} QA(CE)

GROUNDVATER: (Option 6)

Yolatiles T 1 1 1 1 1 1
B/N/R 7 i 1 1 1 NR KR
Pesticides/PCBs 7 1 1 1 1 [ 14
TRFH i 0 4] a a . KR NR
Metals 7 1 1 1 1 NR NER
Other: Mercury 7 1 1 1 1 D 0
SURFACE WATER:

Volatiles 0 H o Q G Q 0
B/N/A 0 a Q 0 ] NR NR
Festicides/PChs a 0 0 0 Q NH NR
TRPH | 1] O 0 Q NR NE
Metals 0 0 0 0 0 NR NR
Other: 0 0 0 v} 0 1] 0
SURFACE SOTLS:

Yolatiles -- - -- NR NR NR NR
B/N/A - -- - NR Nk NR NR
Pesticides/PCBa - - - NER HR NR NR
TRPH - -— - NR . NR NR NR
Hetals - -- -- NR NR NR NR
Gther: - - - KR NR NE NR
SURSURFACE- S0ILS:

¥olatilasg 21 1 1 NR NR NR KR
B/N/A 21 1 1 . NR NR HR NR
Pegticides/PCRs 21 1 1 NR NR NR NR
TRPH 0 0 1) NR NR NR ] 4
Metals z1 l 1 NR NE KR HR
Other: 2l 1 1 NR NR HR NR

AB-24




o 21 25

TABLE 7
Types and Numbers of Samples Collected

pwality Assurance and Qualit Contral

Field Splits/Dups Rinsates Trip Blanks
Samples QC({AE}] OQAI(CE) QC{AE} QA(CE) QC(AE) QRICE)

GROUNDWATER: {(QOption 7}

Volatiles 19 1 1 1 1 1 1
B/N/A 14 1 1 1 1 NK NR
Pesticides/PCBs 19 1 1 1 1 NR NE
TRFPR Q 0 0 Q 0 HR NR
Hetals 10 1 1 1 1 NR NR
Other: Mercury 10 1 1 1 1 0 0
SURFACE WATER:

Volatilas - ~= -— - - - -—
B/N/A - - - - —- HR NE
Pesticides/PCRs - - —-- - - HR NR
TRPH -- -- =-- -= - NR NR
Metzls --= - - - - NR HR
Other: - - - - - -- -
SURFACE sSOILS:

Volatiles 0 0 a NR NR NE NR
B/N/A 0 d 0 KR NR NR NR
Pesticides/PCRe 0 0 0 NR KR NR KR
TRPH L1 0 1] NE HR KR NR
Metals V] 0 0 NE NR NR NE
Other: Mercury 0 g 0 NR MR NER NE
SUBSURFACE SOILS:

Yolatiles —- -— - NR HR KR KR
B/N/A - - -— NER KR NR NR
Pesticideg/PCRs  -- -— - NE NR NR NR
TRPH - - - NE NR NE NR
Hetals -- - - NR HE NR NR
Other: - - - NR NR NR NR

AB-25




L 21 26

TABLE 8
Types and Numbers of Sapples Collected

uyality Assurance and wality Control

Field Splits/Dups Rinsates Trip Blanks
Samples QCIAE) QRA(CE) QC{AE) OQAMI(CE) QUIRE} QA(CE)

GROUNDWATER: ({(Option &)

Volatiles 26 2 2 2 2 1 i
B/N/A 26 2 2 2 2 NR NR
Pesticides/PCBs 26 2 2 2 2 NR KR
TRFH 0 0 d 0 0 NR NE
Metals 26 2 2 2 2 NR NE
Other: Mercury 26 2 2 2 2 0 Q
SURFACE WATER:

Yolatiles -~ - -~ -~ -- - -
B/N/A -- -- -- -- -— NE NE
Pesticidea/PCBs - -— -- - -- NR NR
TRPH - - - -— - NR NR
Metalas -- -- -= - - NR NR
Other: - -- - -— - - -
SURFACE SOILS:

Yolatiles 0 0 g KR NR NR KR
B/N/A 0 4] a NR NR HR NRE
Pesticides/PCBs 0 0 0 KR NR NR NR
TRPH 0 g ] HR NR NR NR
Hetals a +} 0 NR NR NR RR
Other: 0 0 0 NR NR NR NR
SUBSURFACE S0ILS:

Yolatiles -- - - NR NE NR NR
B/N/A —- -— -— NR NA NR NE
Pesticides/PCls - - - NR NR NR NR
TRPH - -— - NR NR NR NR
Metals - - - NR NR NR KR
Other: -- -— -- NR HR NR KR

e
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TARBLE 9
Types and Numbers of Samples Collected

Quality Assurance and Quality Contral

Field - 5plits/Dups Rinsates Trip Hlapks
Samples QC{AE) OQAICE) QC(AE) DQA{CE} QC(AE} QA{CE)

GROUNDWATER: {Option %)

Volatiles k| 1 1 1 1 1 1
B/N/A k| i 1 1 1 NR HR
Pesticides/PCRa k| 1 1 1 1 NR NR
TRFH i 4] 0 4] i) NR NR
Metals i 1 1 1 1 NR NR
Other: Mercury k] 1 i 1 1 4 0
SURFACE WATER:

Yolatiles - - -- - - - -
B/N/A - - -- -- - HR NR
Pesticides/PCBs - -— -~ - -- NR NR
TRFH - - - - ~-- HR NR
Hetals -= - - - - KR NR
Other: -= - - -— - - --
SURFACE s0ILS:

Volatiles -- -- - NR NR NR NR
B/N/A - -— - NR KR NR NR
Pesticides/PCHa -- - - NR NR NR HR
TRPH - -— - NR NR NR NR
Hetals - - - NR KR NR NR
Other: - -— - NR NR NR NR
SUBSURFACE S0QILS:

Volatiles L1 ) 0 NR NR NE NR
B/NH/A 0 4} o NR wR HR NFE
Pesticides/PCHs o 0 qQ NR KR Nk NR
TRPH 0 1) Q KR NR HE NR
Metals 0 1} 0 NR NR NR NR
Othar: o 0 i) NR NR NE NR
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TABLE 10 |
Types and Numbers of Samples Collected |

Quality Assurance and Quality Control

Field Splits/Dups Rinsates Trip 2lapks
Samples RCIAE} QAI{CE) QC(AE) OQR(CE) QC{AE) QA{(CE)

GROUNDWATER: (Option 1O)

Yolatiles 7 1 1 1 1 1 1
B/N/R 7 1 1 1 1 NR KR
Pesticides/PCBs 7 1 1 1 1 NR NR
TRFH 0 0 0 ] Q NE HR
Metals 7 i 1 1 1 NR KR
Other: Mercury 7 1 1 1 1 0 g
SURFACE :WATER:

Volatiles - - - -- - - -
B/H/A - - - -- -= NR KR
Pesticides/PCBs - - - - - NR KR
TRER - - - - - NR NR
Metals -- - -- - - NR NR
Other: - - - - -= -— -—
SURFACE SOILS:

Volatiles -- - - NR NR KR NR
B/N/A -- = -= NR NR HR NR
Pestiecides/PCRs - - - NR HR NR NR
TRPH -- - -— KR NR NR NR
Metals - - - NR NR NR NE
Other: - -— - KR NR NR NR
SUBSURFACE SOILS:

Yolatiles 0 0 Q NE NE KR KR
BfN/k 0 0 1] NR NR NE KR
Pesticidea/PCBs 0 4] o HE NR NR NR
TRPH Q Q 4] NR HR KR NR
Metals 0 1] 0 NER NR NE NR
Other: Mercury 0 0 0 NR NR NE NR
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TABLE 11
Types and Numbers of Samples Collected

uality Assurance apnd Qualit Control

Field Splits/Dups Rinsates Trip Blanks

Samples QC(RE} QA{CE} QC{AE) QA(CE) QC{AE) QAI(CE)
::=====:===============I========================::====a====l:=:============:====
GROUNDWATER :
Yalatiles -- -— -- - - -- -—
BIN/A - - - - -- NR NR
Pesticides/PCBs -- -— - - -- NR NR
TRPH - - - - - NR NR
Hetals - - - - - NR NR
Qther: - -- - - -- -- --
SURFACE WATER: (Option 11)
Valatiles [ 1 1 1 1 1 1
B/N/A 6 1 1 1 1 NR NR
Pesticides/PCRa 6 1 1 1 1 NR NR
TRFH 0 1] 0 0 a NE KR
Metals 6 1 1 1 1 NR HR
Other: Mercury 6 1 1 1 1 0 0
SURFACE SOILS:
Yolatiles - - - NR ¥R NE NR
B/N/RA - - i-—— NR NR NR NR
Pesticides/PCBs - - - NR KR NR NR
TRPH - - - NE - HR NR MR
Metals - - - NR NR KR NR
Other: -— - -- NR NR NR NH
SUBSURFACE S0ILS: :
Volatiles - - — NR NR NR NR
B/N/A - - - KR HR NR NR
Pesticides/PCBs -— -— -— NE NR NR NR
TRPH - -— - NE NR NE KR
Metals - - -- NR NR NR HR
Other: -— - - NR NE HR NR
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TABLE 12
Types and Numbers of Samples Callected

Quality Rssurance and Quality Control

Field Splits/Dups Rinsates Trip Blanks

Samples QC(AE) QRA(CE) QC{AE} QA{CE)} QC(AE} QRA(CE)
GROUNDWATER :
Yolatiles -- -- -- -- -- - e
B/N/R -- - - -- - NR NR
Peaticides/PChs - - - -- - NR NR
TRPYH - -= - -— - NR NR
Metals - - -- - - NR NR
Other: -= - -- - - - --
SURFACE WATER:
Yolatiles -- -— -— - - - --
B/N/A - - - - -= NR NR
Pesticides/PCBs - - - - - NR NE
TRPH - -- -- -- - NR NR
Metals -- -- - - - NR H&
Other: - - - - - - -—
SURFACE SOILS:
Yolatiles - -- -- NR NR NR NR
BFN/A -— - - NR NR NER NR
Festircides/PCRs - - - NR HR HE NR
TRPH - - - N R NR NR
Hetals - - - NR NR NR NR
Other: - -— - KR NR NR NR
SEDIKENT/SOIL (Qption 12)
Volatiles 50 3 3 NR NR NR NR
BIN/A 50 3 3 NR NR NE R
Pesticidea/PCBs 50 i 3 NR NR NR NR
TRPHE 0 i 0 NR NR NR NR
Metals 50 k| ] NR NR NR NR
Other: 5¢ k) 3 NR NR NR NR
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Types and Numbers of Samples Collected

Quality Assurance and Quality Control

Field Splits/Dups Rinzates Trip Blanks

Samples QC{AE} QA(CE) QC{AE} QA{CE) QC{(RE) QA(CE)
CROUNDWATER :
Volatiles . -- -- -- - .= --
BIN/RA - - -- -- - NR NR
Pesticides/PCB= -- - - - - NR HR
TRPH -= -- - - - NR NR
Metals - -= --= - - NR NR
Dther: - - - -— - - -
SURFACE WATER:
Volatiles - - - - - - -
B/M/A -- - - - - NR NR
Pesticides/PCBs -- -- - - -- NR NR
TRPH -- -- -- -~ - NR NR
Metals - - - -- - NR NR
Other: -- - -- - -- - -~
SURFACE S50ILS:
Yolatiles - - -— NE HR NR NR
BIN/A - - - NR NR NR NR
Fegticidesa/PCBs - - -= KR KR NR KR
TRPH - - - NR KR NR NR
Metals. -- - — NE NR NR NR
Othar: . -- - - NR NE NR NE
SEDIMENT/SOIL (Option 13)
Yolatiles 50 3 3 NE NR NR NR
B/N/R 50 k| 3 NR HR HR NR
Pesticides/PCEs 50 k| k| NR NR R HR
TRPH 0 0 o ¥R NR NR NR
Metals 50 3 k| NR KR NR NR
Other: 50 k| 3 NE NR NR NR
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TRBLE 14
Tvpes and Numbers of Samples Collected

uality Assurance and Dualit Conktrol

Field Splits/Dups Ringates Trip Hlanks

Samples QC{AE} QA{CE} QC{AE) QA(CE) QC{AE) QA(cE)
GROUNDWATER:
Volatiles - -— -- - - -- -
B/N/A -- -- -~ -~ -~ NR NR
Peaticides/PCBs - -- -- -- -- NR NR
TRPH -- -- -- -~ -- NR NR
Metals - -- - -- -- NR MR
Other: - - - -- -— -— -
SURFACE VWATER:
Yolatiles - - -- -— -~ - -
B/N/A - -- -- - - NR NR
Pesticides/PCRs - -— - - - NR NR
TRPH - - - - - NR NR
Metals - -- - -— - NR NR
{Other: -- - - - - -= --
SURFACE S50ILS:
Volatiles -- -- -- NR NR NR NR
B/N/A -= -— - NE NR NR NR
Pesticides/PChs -- -- -- NR NR NR NR
TRPH - - - NR NR NR NR
Metals -- -- - NR NR NR NR
other: - -- - NR NE NE NR
SEDIMENT/SOIL (Option 14)
Volatiles 12 i 1 NE NR HR NR
B/H/A 12 1 1 HR NR NE NR
Fegticides/PCBs 12 1 1 NR NR NR NE
TRPH Q o 0 NR NE NR NR -
Netals 12 1 1 iR NR )] NR
Other: 12 1 1 HR NE NR NR
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TABLE 15
Types and Numbers of Samples Collected

Quality Assurance and Quality Control

Field Splits/Dups Rinsates Trip Blanks

Samples RC{AE] QA{CE) QC{AE} QAI(CE) QC(RE) OQA{CE}
GROUNDWATER :
Yolatiles - - - - -- -— -
BfN/A - -— - - - NR NR
Peaticides/PCHa - —- - - -- NR NRE
TRPH -— - -= - - NR BE
Ketals - - - -- - NR NE
Other: - -= - - - - -
SURFACE WATER:
Yolatiles - - - - - - -
B/N/A -- -- -- -- - NR NR
Peaticidea/PCEs - -— -— - -- NR NR
TRFR . ) - - - -- -- KR NR
Metals - - -= -- - KR NR
Other: - - - - - -- -
SURFACE 50ILS:
Yolatiles -- -- -- NR KR HR NR
BN/ -= - - R KR NR NR
Pesticidea/PCBs - - - NR NR NR HR
TRPH - -~ - NR NR NR MR
Metals - -— -- NR NR NR NE
QOther: - - - NR NR HR NR
SEDINENT/S0IL (Option 15)
Volatiles 12 1 1 KR NR KR NR
B/N/A 12 1 1 NR NER NR NR
Pesticides/PCBs 132 1 1 MR NR NE NR
TRPE 0 a 0 NR NR KR NR
Metals 12 1 1 NR NR NR HR
Other: 12 1 1 N& NR NR NE'
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4.0 SUBMITTALS AND PRESENTATIONS

4.1 Format and Content. The Engineering Reports presenting all data,
analysis, and recommendations shall he prepared in a standard format for AE
reports and in accordance with the Table of contents in Paragraph 4.2, where
applicable. All drawings shall be of engineering quality in drafted form with
sufficient detail to show interrelatioms of major features on the installation
site map. When drawings are required, data may be combined tc reduce tha
nunber of drawings. The report shall cocnsist of 8-1/2" x 11" pages with
drawings folded, if necessary, Lo this size. A decimal paragraphing systepm
shall ke used. The report covers shall consist af durable 3-ring binders and
shall hold pages firmly while allowing easy removal, addition, or replacenent
of pages. & report title page shall identify the AE, the Corps of Engineers,
Huntsville Division, and the date. The AE identification shall not dominate
the title page. Each submittal page of the draft document shall be stamped
"DRAFT". This Statement of Vork shall be incorporated as an appendix in the
draft report omly. Submittals shall include incorporation of all previous
revievw comments accepted by the AE as well as a section describing the
disposition of each comment, Disposition of compents Aubmitted with the
final raport shall be separate from the report document. All final
subnittals shall be sealed by the Certified Profesgional Geologist and the
registered Professional Engineer-In-Charge,

4.2 Engineering Report Contents. The contents of the engineering
reports shall be arranged in accordance with the following outlines, aa
applicable:
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FOLLOW-ON REPORT
EXECUTIVE SUMMARY
1.0  INTRODUCTION
.1 PURPOSE OF TRE REPORT
1.2 SITE BACKGRGUND
1.3 NATURE AND EXTENT OF PROBLEM(5)
1.3 FPREVIOUS INVESTIGATIONS
1.4 REPORT ORGANIZATION
2.0  STUDY ARER INVESTIGATION
2.1 DEMOGRAPHY
2.2 LAND USE
2.3 NATURAL RESGURCES
2.4 CLIMATOLOGY
3.0 PHYSICAL CRARACTERISTICS
3.1 S50ILS
3.2 GEOLOGY
3.3 GROUNDWATER
3,4 SURFACE VATER
3.5 SEDINENTS
3.6 FLOOD POTENTIAL
3.7 DRAINAGE
4.0 NATURE AND EXTENT OF CONTAMINATION
4.1 WASTE TYPES
4.2 WVASTE COMPONENT CEARACTERISTICS AND BEBAVIOR
4.3 SOURCES
5.0 CONTAMINANT FATE AND TRANSPORT
§.0 BASELINE RISK ASSESSMENT
6.1 PUBLIC HEALTH EVALUATION .
6.1.1 EXPOSURE ASSESSMENT
6.1.2 TOXICITY ASSESSMENT
6.1.3 RISK CHARACTERIZATION
6.2 ENVIRCNMENTAL ASSESSMENT
7.0 SUMMARY AND CONCLUSION ' |
8.0 RECOMMENDATIONS FOR FUTURE WORK .
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9.0 RECOMMENDED REMEDIAL ACTION ALTERNATIVES

APPENDICES (if applicable)

NOTE: The complete outlipe for this report is found ip Chapter 3 of OSWER
Directive 9355.3-01. Additional guidance is found in the RFI Guidance
Document Ref.10.8.

REFORT II.
QUTLINE FCR THE PROPOSED PLAN

1. STATEMENT OF DOCUMENT'S PURPOSE

2. GSITE DESCRIPTION

3. SCOPE AND ROLE OF RESPONSE ACTION

4. ALTERNATIVES ANALYZED

5. PREFERRED ALTERNATIVE

6. ROLE OF COMMUNITY

Further guidance is available in OSVER DIRECTIVE 9355.3-02. Guidance in

Preparing Superfuad Guidance Documents: the Proposed Plan and Record of

Daciaion.
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4.3 Pregseptations. The AE shall make presentations ¢f work performed
according to the schedule in paragraph 4.7. The presentation will consist of
a summary of the work accomplished and anticipated follawed by an open
discussion among those present.

4.4 Miputes of Meating. Following the ptesentation, the AE shall

prepare and submit minutes of the peeting within 10 days to the Contracting
Qfficer and DLA.
4.5 Correspondence. The AE shall keep a record of sach phone

conversation and written correspondence affecting decisions relating to the
performance of this contract. A summary of the phone conversations apd
written correspondence shall be subpitted with the monthly progress raport to
the Contracting Officer.

4.6 _Monthly Progress Report. The AE shall prepare and submit a monthly
progress report describing the work performed sipee the pravious repart, work
currently underway and work anticipated. The report shall state whether
current work is on gchedule, if the work is not on schedule, the AE shall
state what actions are anticipated in order to get back on scheduile. The
report shall be submitted nat later tham the 10th day of each calendar month
and shall discuss previcus calendar month's activities. The report shall be
submitted to the Contracting Officer and DLA.
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4.7 Completion Dates,

. Deliverables shall be auhmirted according to tha following schedule, Contract

Award is expected to be on or before September 199i.

E— AT '
A2 - SET ‘j?ynf” Calendar Days After Contract Award

LA B
;fﬂiﬁi Draft praft Final Final
F'ld Inv'st Plan 35 55 70

J#% #1- pump Test plan 35 55 70

Analytical Data 110
Follow=0n

Repart 160 200 230

—

Fresentation Meeting N/R 185
Eng. Report 200 245 280
Section € — PdvenTineee L 240 280 310

PRAT Tl A M ER SRS e L e L ama T

Presentation Meeting 260

The Proposed Plan 340 370 190

Pregentation Meeting 360 ) .
The ROD 410 440 450

The overall completion date for this Contract shall be TED.

Submittals. The AE shall furmnish copies of the reports as well aas all
technical submittals to each addressee listed below in the quantities
indicated. Submittals are due at each of the offices indicated below not
later than the close of business on the dates shown in Paragraph 4.7.
Following each submission, comzents generated as a result of the Government's
review shall be incorporated.
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DRAFT
SUBMITTALS
Commander 4
U.5. Army Corps of Engineers
ATTN: CEHND-ED-PM, David Hasley
106 WYNN DRIVE
Huntsville, AL 35805
Commander Defense Logistic Agency 2
ATTH: DLA-W5/Depot Dennig Lillo
Camercn Station
Alaxandria, YA 22304
Commander b
U.5. Aroy Environmental
Hygiene Agency
ATTN: HSHB-ME-5G
dberdeen Proving Ground, ND
21010-5422
Commander 2

Defense Depat Memphia
Tennesaee

ATTN: Danny- Chuaney
Memphis, Tenneasse

AD-139

-

FINAL
SUBMITTALS

4 copies, plus
teproducible and
floppy disk in
ASCI format of
final submittal




21 40

5.0 SAFETY REQUIREMENTZ

The A-E shall prepare and submit a Site Safety and Health Flan {SSHP) to the
Contracting. Officer for review and approval prier to commencement of any
field work. The S5HP shall be prepared in dccordance with the requirements
specified in this sectipn and shall comply with all federal, state and loecal
health and safety requirements, e.g., the Occupational Safety and Health
Administration (OSHA) requirements (2% CFR 1910 and 1928), the vU. 8.
Environnental Protection Agency (USEPA} hazardous wadte requirements (40 CFR
260 - 270), the U. S. Army Corps of Engineers Safety and Health Requirements
Manual (EM 385-1-1). Some requirements of this sectien are pot intended to
dictate site operations and procedures for health and safety, but to specify
vhat information pertaining to the A-E's health apd safety program is
required to be presented in the submittal. Where a specific element is not
applicable, the A-E sball make negative declaration in the plan to establish
that adequate consideration was given the topic, and a brief justification for
its omigsion shall be given.

5.1 General. The SSHP shall be reviewed and approved by a board
certified or board eligible Industrial Hygienist with at least 2 years
hazardous waste site operations experience. Board certification or
eligidbility shall be documented by written confirmation by the American Board
of Industrial Hygiene (ABIH) and submitted to the Contracting Qfficer for
review. A fully trained and experienced site safety and health officer
(§5H0), responsible to the A-E may be delegated to ieplement the on-site
elements of the SSHF. The SSHP shall be ip a foEm ugable by authorized U.5.
Government representatives and other authorized visitors to the site during
site operations, .

5.2 Staff Organization, Qualifications and Respongibilities. The
operational and health and safety responsibilitims of each Xey person shall be
discussed. The organizational structure, with lines of authority for safety
and health and overall responsibilitiss of the A-E and all subcontractors
shall be provided. An organizational chart showing the lines of authori;y for
Safety shall be provided. Each paerson agssigoed apecific safety and health
responsibilities ghall be identified and his har qualifications and experience
documented by resuze.
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5.1 Site Description and Contamination Characterization. The A-E shall

provide a descripticn of the site, including a cemplete summary of
contaminants (chemical/biclogical names, concentration ranges, media ip whiech
found, locationg ¢n-site and estipated quantities/volumes) and health hazards
anticipated on site. This site description shall be based on results of
previous studies, site history and prior site uses and activitiaes.

5.4 Hazard Assessment and Risk Analysis. The A-E shall provide a

complete description of the work to be performed with a comnplete summary of
hazards anticipated. The A-E shall identify the chemical, physical, safety
and bdiological hazards that may be encountered for each task and/or site
operation to be performed. Each task/opsration i3 to be discussed separately.
Routes and sources of exposure for chemical hazards, anticipated on-site, and
the applicable regulatory standards (PEL's) and/or recompended protective
exposure levels (TLV's) shall be provided. Action levels ehall be specified
and justified for implementation of angineering controls/and or work practice
controls, for emergency evacuaticn of on-site personnel, and for the
prevention and or minimization of public exposure to hazarda created by on-
site activities.

5.5 Accident Prevention. The SSHP may gerve as the Accident Pravention
plan provided it addresses all content requirements of both 29 CFR 1910.120
and EM 385-1-1 (Appendix Y). All Accident Prevention Plan elements required
by EM 385-1-1, Appendix ¥, but not specifically covered by these elements
shall be addressed in this szection of the SSHP. Daily safety and health
inspections shall be conducted to determins if site operations are copducted
in accordance with the approved SSHP and contract regquiremants.

5.6 Training. Training for all on-site peracnnel te include initial,
site specifi;; supervisory, 'and refresher training eghall be ir accordance
with 29 CPR 1910.120 Pinal Rule. All authorized visitors to the site shall be
given a pre-entry site pafety and health hrietlng. The content, duration, and
frequency, of training shall ba described. Material Safety Data Sheets
(MSD5} for each hazardous gubstance anticipated to be encountared on site
shall be made accessible to site personnel at all tipes and shall be submitted
in an appendix to the SSHEP. The A-E shall provide written certification that
the required training has been received by the A-E's affaected peraocnnel to
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the Contracting Officer prior to engaging in on-site activities.
5.7 FPersonal Protaective Egquipment. A written Personal Protective

Equipment (PPE) Program shall be provided in the SSHP. The program shail
address all the elements of 29 CFR 1910.120 (g){5) and 29 CFR 1910.134.
Minimum levels of protection necessary for each task/operation tuo be performed
based on the hazard assessment/risk analysis required in paragraph 5.4 shall
be proposed. Include specific types and matarials for protective clothing ang
respiratory protection. Establish and justify upgrade/downgrade criteria
based upon the action levels established as required by pacagraph 5.4.

3.8 Medical Surveillance. All persanpel perforning on-site activities

shall participate in an ongoing medical surveillance program meeting the
requirements of 29 CFR 1510.120 and ANSI Z-88.2. The medical examination
protocols and results shall be overseen by a licensed physician who is
cartified in Occupational Medicine by the American Board of Preventive
Medicine, or who by necessary training and experience is board eligible.
Minimum specific exam content and frequency based on probable site conditions,
potential occupational exposures and required protective eguipment shall be
provided, A written medical opinion frem the examioning physician shall be
made available to the CO upon request for any site epployee,.

5.9 Enviroomental and Persopal Monitoring. The A-E shall specify for
on-site and perimeter, where applicable, the types and frequency of
monitoring/ sampling to be performed. When applicable, NIOSHE and or EPh
sampling and analytical methods shall be used. Personal samples, where
necessary, shall be analyzéd only by laboratories successfully participating
in apd meeting the requirezenta of the Amsrican Industrial BEygiene
Association's (AIBA) Proficiency Analytical Teating (PAT) or laboratory
Accreditation Program. Include, aa appropriate, real-time (direct-read)
monitoring agd.inteqtated Time VWeighted Average (TWA} sappling for specific
cuutaninnnt:ééi concern. All monitoring and sampling protocol shall be
discussed in detail. Include instrumentation to ba uged and calibration to
be performed. All monitoring results shall be compared to action levels to
determine the need for corrective acticns. Keteorological, noise and
radiation monitoring shall be conducted as needed depending upon the site
hazard agsessment. All environmental and personal monitoring protocol shall
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be discussed in detail.

5.10 Site Control. The SSHP shall inelude a site epap, description of
work zone delirneation, on/eff site communication systems, site, access
contrals, and security procedures.

5.11 Personnel and Equipment Decontamination. The A-E shall develop
and specify decontamination procedures in accordance with 29 CFR 1910.120 for
personnel, personal protective equipment, nonitoring instruments, sampling
equipment, and heavy equipment. Decontaminatien procedures shall address
specific measures to ensure that contamination is confined to the work site.
Necessary facilities and their lecations shall be specified.

.12 Emergency Response; Equipment and Procedures. An Emergency
Response’ Plan as required by 29 CFR 1910.120 shall be prepared. Specify the
emergency equipment and the lacation of such equipment to be present on gite,
Provide telephone numbers and points of contact for emargency services and the
appropriate Goverhmental Representatives. R map showing the route to the
hospital that has been contacted and informed of the type of work and
potential hazards on the site shall be provided. At least ope persun trained
and certified in first aid/CPR is to be on site at all times during site
cperations. The first aid/ CPR attendant(s) shall be identified and
cradential provided.

5.13 §Standard Operating Procedures, Engineering Controls and Work
Practicea. The a ‘E shall develop Standing Operating Proceduras for minimizing
hazards and takzng action to correct hazards where necessary. Site rules and
prchibitions for safe work practices ghall be discussed and shall include such
topics as use of the buddy systen, szoking restrictions, material bhandling
procedures, confined space entry, excavation safety, physiclogical and
metecrological mopitoring for heatfcold stress, illumination, sanitation, and
daily safety inspections, ete. Thia list of toepice is pot intended to be all
inclusive.

S5.14 Lognm, Reports and Recordkeeping. RecordXeeping procedures for
training logs, daily safety inspection logs, employee/viszitor registers,
medical surveillance records and certifications, air monitoring results and
personal exposure records shall be described. All perscnnal exposure and
medical monitering records shall be maintained in accordanca with applicabla
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OSHA standards, CFR 1504, 1910 and 1926. A1l recordable accidents / injuries/
il}nesses shall be reported to the Co izmediately. A completed ENG 3354,
Accident Investigation Report,shall be subgitted within two working days in
accordance with AR 185-40 and USACE Supplement 1 to that regulation.

£.0- CHEMICAL DATA AND LABORATORY REQUIREMENTS
6.1 Chemical Data Acquisition Plan (CDAP}. The plan shall describe the
sampling and analyses, quality assurance and quality contrel methods,

equipment, evaluaticns, reportg and procedurea as required for the work
specified in this 30W. The plan shall describe fiald as well as laboratory
procedures. The plan shall clearly describe how the A-E ghall ensura that
sample integrity and chain of custody of all gamples is not coppromised prior
to delivery to the laboratory. The plan shall be a brief and concise
degcription of the field and lab work required. Results of the field and
laboratory controls shall be evaluated ané Placed in the draft and fipgal
Engineering Reports. The R-E shall provide the laboratory QA/QC plan as an
appendix to the CDAP. The plan shall address each requirement as identified
in ER 1110-1-263 (Reference 11.21 and shall be written in the format as shown
in Rppendix C, paragraph C.5 of that same document .

b.2 Laboratory Qualificatiens. The analytical laboratory utilized by
the A-E must be validated by the Corps of Engineers' Missouri River Division
(CEXRD) and any applicable State of Philadelphia approvals to perform the
analytical methods required by this sow,

6.3 Quality Assurance Laboratory Requirements. The A-E must provide
coordination and quality assurance samples (collected and transported by the
R-E) to the Government Quality Assurance (QA) lab. The QA samples shall be
splits of the required field control samples shown in Tables 3-6 and 3.7.
Each field centrol sample collected shall bhe divided equally, one portion sent
to the QA laboratory and the remsinder sent to the A-E's lab. QA samples
include all sample matrices and analysis parametera. The A-E shall provide
the ¥RD Lab a two week notice of sanple shipment.

' 6.4 Data Reporting Requirements. The A-F shall provide the following
data reporting elements; sample ID, sample receipt, organic and inorganic
reporting, internal quality control reporting (lab blanks, surrogate spike
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samples, lab duplicates or matrix spikes) and field duplicates and tlanks,
These shall be reported in accordance with reference 11.22. These data ahall
be included in the analytical submittal as well as the draft and final
engineering repﬁrts. The A-E lah§ratory must hold and make available al}l

project raw data for a period of two years after samples have been anhalyzed.

7.0 SOIL BORING, PUMP TEST WELLS AND MONITGRING VELL DESIGN AND INSTALLATION
REQUIREMENTS

The following requirements shall be incorporated inta the RE's Soil
Boring amd Well Installation Plan and followed in the field. The plan shall
be prepared using the following cutline as applicable:

SECTION 1.0 INTRODUCTION AND BACRGROUND

SECTION 2.0  50IL BORING LOCATIONS AND DEPTHS

SECTION 3.0  WELL LOCATIONS AND DEPTHS

SECTION 4.0 DRILLING EQUIFPMENT

SECTION 5.0 DRILLING PROCEDURES

SECTION 6.0  CONTAMINATION PREVENTION AND DECONTAMINATION PROCEDURES
SECTION 7.0  WELL DESIGN AND INSTALLATION

SECTION 8.9 WELL DEVELOPMENT

SECTION 9.0 IN-SITU PERMEABILITY

SECTION 10.0 PROJECT ASSIGNMENTS & PERSONNEL QUALIFICATIONS

7.1 Location. 5o0il boring and monitoring well locatiens shall be
proposed by the AE as part of the plan prior to commencement of drilling
activities. The AE shall obtain written approval from the Facility Engineer,
DDMT to drill at each site to avoid disturbing burisd utilities,

7.2 Desige of Honitoring Wells, Racommended practices for the

construction.of the momitoring wells are set forth ip * Handbook of suggested
practices for the Design and Installation of Groundwater Mopitoring Wells" and
EPR Technical Enforcement Guidance Document. Additional design
recommendations are given in "Procedures Manval for Groundwater HOnitorinﬁ at
Solid Waste Disposal Facilities,™ USEPA Fubl. No. EPA 510/5W-611 {Reference
10.18). Stata or local certification requirements shall be met. The AE shall
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be respongible for obtaining any scil boring or well drilling permits required
by state or local authorities and for conplying with state or local
regulations concernxng submission of well logs and samples.

7.1 Instaliation of Monitoring Wells.

7.3.1 General Reguirements. The AE shall previde all drilling

equipment, materials and personnal required to install the wells, ag well as a
qualified geologist or geotechnical engiceer who ghall be on-site for all
drilling, installation, development and testing operations. The AE shall use
dry, hollow stem or solid auger, or air-rotary methoda, depanding on the
purpose of the well. The RE shall proposed the appropriate drilling methods
in the 50il Boring and Monitoring Well Installation Plam. Rip- rotary methods
shall.not be used teo drill wells/boringa from which samples will be collected
for chemical analysis. Any changes to the approved drilling methods must be
submitted to the Contracting Officer for prior approval.

7.3.2 Protection of Water Yielding Zones. The use af any liquid,
including water, is ta be generally avoided during drillicg and will omnly be

permitted by the Contracting Officer in cases where it is deternined, by the
Government, to be absolutely necessary for auccessful inatallation of Ehe
vell. If water is required during drilling or well installation, only potable
water will be permitted. Any proposed use and source of water must be
approved by the Contracting Officar beforehand. Greage or ¢il on drill rod
joints will not be permitted. Dispersing agents {such as phoaphates) or acids
shall not be used. There shall de no attezpt made to chemically disinfect the
well. The rigs, drill toola, and associated equipment shall he cleaned with
steam and washed and rinsed with a decontaminating liquid prier to
cormencement of drilling at each well apd boring location. Tt is expresgly
required that toxic and/or coctaminating substances shall not ba used during
any part of the drilling, well installation or well development procegses.
All drilling activities and methoda shall be sufficient to positively probibit
the iptroduction of contaminants from one water bearing atratum to another
via the well bore.

7.3.3 Well Design

7.3.3.1 Boring Diameter. The boring shall be of sufficient diameter
to perzit at leaat two (2} inches of annular space yetweun the boriog wall and
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2ll sides of the centered riser and screen
7.3.1.2 VWell Riser and Screen.

7.3.3.2.1 Riser. Monitoring well risers shall comsist of new threaded
flush joint polyvinyl Chloride {PVC) pipe. For the deep walls, riser shall be
af schedule B0 (PYC) &f nominal (4) inches diameter. Risers for the the
shallow wells shall of nominal 2 inch schedyle 40 PVC pipe. Far the pump test
wells, risers shall consist of new threaded flush joint schedule 80 polyvinyl
chloride {PVC) pipe with 2 nominal 8 inch diameter. The Risers as a minimum,
shall conform to the requirements of ASTN-D 2241 for PVC pipe and shall bear
marking that will identify the material asz that which is specified,
7.3.3.2.2 Screen. The monitoring well screen shall be a minimum of ten
feet in length and shall be constructed of PVC meterial similar to the wel]
riser. Pump test wall screen length shall be determined by the AE. The
gcreen shall be ndncontaminating, factory constructed and of “continuous wrap"
or "mill-slot” design. Field slotted or CUt screen is not permitted. The
slot size shall be determined by the AE and designed ta be coppatible with
aquifer and gravel pack material. The AE shall provide a sieve analysis of
one or more tepresentative gzamples of the aquifer material ip which the
screen is placed and which demonstrates that the screen is compatible with
the aquifer material. The sieve analysiz shall be conducted in accordance
with ASTH C 117 and C 136 and results shall be submitted to the CO with the
field boring logs.
7.3.3,2.) Screen Location, The AE shall have the responsibility of
placing the well screen in the appropriate location in the bore hole to
accomzodate fluctuation in the water table, so that the completed asnitoring
vell functions satisfactorily,
7.3.3.2.4 Joining Screen and Riser. Screen and riser sections shall
he joined b:'thraaded flush-joint ceuplings, te foram watertight unions, that .
retain 100 p.reﬂnt of the strength of the screen. Solvent glue shall not be
used at any time in construction of the wells. -The bottom of the deepest
screen or casing section shall bhe sealed with a threaded cap or plug of inert,
nnn—co:rodlng material similar in composition to tha soreen itself.

7.3.3.2.5 Vell Plumbness and Aligneent. Al)l risera and screemps shall

be set round, plumb, and true te line. .Centralizers shall be used to ASBUrs
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plumbness and alignment of the wells. Centralizers shall not he installed on
the well screen.

7.3.3.3 Gravel Pack. The AE shall select and use clean, inert, npop-~
carbonate materials to construct a uniform and continueus gravel pack designed
Lo prevent migration of fines into the screen. The gravel pack shall be
placed by tremie pipe from the bottom of the boring to at least two (2) fest
above the top of the well screen.

7.3,3.4 Bentonite Seal and Grout. A minimum two (2} foot sea],

consisting of tamped bentonite pellets or bentonite slurry shall be placed
into the annular space between the riser and boring wall at the top of the
gravel pack in monitoring wells. Punp test well annular sesal shall be 3
miniowz ‘of five {5) feet in length. Non-shrinking cement grout shall then he
placed from the top of the bentonite seal to the ground surface. The cemant
grout shall consist of a mixture of portland cement (ASTM-C 150}, and water
in the proportion of not more than seven (7} gallona of clean water per bag
of cement {One cubic foot or 94 pounds). Add1t1oually, ) percent by we1ght of
henton1te powder shall be added if permitted by State regulaticns.

1.3*4 Soil Sampling for Geotechmical Analysis. buring drilling of

30il borings and monitoring wells. soil samples shall be collected and
geotechnical analysis shall be performed as outlined below,

7.3.4.1 Dry, hollow stem or solid auger methods of drilling shall be
used for the “shallow" borings and wells.

7.1.4.2 G5oil samples shall be taken continuously for the first 10 feet
and at 5-foot intervals thereafter,

7.3.4.1 Sampling shall be done with a gplit-spoon sampler {(ASTM- D
1586-67) or thip wall saapler (ASTM-D 1587-74} uaing standard sanpling
techniques in the auger borings.

7.1.4.4 Samples shall be stored in labaled, air-tight plastic or glass
containers by the AE until such tima as they are needed for testing or the
contract is completa.

7.3.4.5 All s0il samples shall be visvally classified by the Unified
Soil Classification System. The AE shall verify the classificaticn by
laboratory analysea consisting of the following:
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Test Dascriptian f_Required/ Well
a. Grain-size distribution {(ASTM-D 421 & 422) 2
b. Atterberg limita (ASTM-D 4318) 2

¢. Moisture content (ASTM-D 2216) 2

Specific soil samples to be tested, along with type of test, will be
detarmined by the AE after reviewing the boring logs. Laharatory analyses
shall use equipment and methods described in EM-111D0-2-1906 (Ref. 10.4), or
ASTK manuals (Referenced above}.

7.3.5 Rock Sampling. Rock sapples will be logged continuously.
Samples will be stored in wooden cors hoxes uptil the project is complete.
Core sizes shall be a minioum of 2 inches in diameter, The core shall be
phétographed with 15mm color slides and shall be submitted as part of the
Final Report.

71.1.6 Protection _of Well. At all tigpes during the progress of the

vork, precautions shall be used to prevent tampering with the well or the
entrance of foreign material inte it. Upon completion of the well, a suitable
vented cap shall be instailed to prevent material from entering the well. The
well riser shall be surrounded by a larger diaméter steel casing set into a
concrete pad and rising 24" ta 16" above ground level. The steel casing
shall be provided with loeckx and ap. A minipus three foot square, four ipch
thick concrete pad, sloped away from the well shall be conBtructed around the
well casing at the final ground level elavation. In accordance with
Paragraph 8.2, a survey marker shall be permanently placed in each pad.
Three, two-inch or larger diageter steel posta shall be equally spaced around
the well and embedded in the concrete pad. The ground immediately surrounding
the top of the well shall be sloped away from the well. There shall he oo
openiags in the protective casing wall below its top.

7.3.7 Temporary Capping. Any well that is to be temporarily removed
from service, or left incomplete due to delay in construction, shall be
capped with a watertight cap and equipped with a "vandal proof" cover
satisfying applicable state or local regulations or recommendations.

7.3.B TField Logs, The field geologist ar geotechnical engipeer shall
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maintain suitable logs detailing drilling and well construction practices.
Logs shall be submitted for both wells and the soil borings. One copy of each
field log ineluding the required color slides, shall be submitted to the
Contracting Officer not later than 10 calendar days after each well is
completed. The well will not be accepted by the Contracting Officer until the
logs are received and approved. Information provided in the logs shall
include bhut net be limited to the following:

7.3.8.1 Reference elevation for all depth measurements,

7.3.8.2 Depth of each change of stratunm.

7.3.8.3 Thickness af each stratusm.

7.1.8.4 Identification of the material of which edach stratum is
composed according to the Unified Soil Classification System, or standard
rock nomenclatura, as necessary,

©7.3.8.5. Depth interval froa which each formatien sample was taken.

7.3.8.6 Depth at which hole diapeter (bite sizes) change.

7.3.8.7 Depth at which groundwater is first encountered,

7.3.8.8 Depth to the statie water level and changes in static water
level with well depth.

7.31.8.9 Total depth of completed well,

7.3.8.10 Depth or location of any loss of drill water circulation. loss
of tools or equipment.

7.3.8.11 Location of any fractures, joints, faults, cavities or
weathered zones.

7.3.8.12 Depth of any grouting or sealing.

7.3.8.13 Nomipal hole diamsters.

7.3.8.14 Amount of cement used for grouting or secaling,

7.3.8.15 Depth and type of well casing.

7.1.8.16 Description (to include leagth, location, diameter, slot
sizes, materisl, and manufacturer) af wall screen(a),

7.3.8.17 Any sealing-off of water-baaring strata.

7.3.8.18 Static water level upon completion of the well and after
development.

7.3.8.19% UDrilling date or dates.

7.3.8.20 Construction details of manitoring well.
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7.3.% Fipal Logs, The field loges shall be edited and drafted for
inclusion into the final report.
7.4 Well Development. After each well has been constructed, but pno

sponer than 48 haurs after grouting is completed, the AE shall direct a
program for the development of the well by pumping and/or surging, without the
use of acids, dispersing agents or explosives. Development shall continue for
a period of § bours {mipizum), and until groundwater removed from the well ig
clear and free of sand and drilling fluids. No water oz other liquid may be
introduced into the well other than formation water from that well. After
final development of the wall, the AE shall collect approximately 1 liter of
water from the well in a clear glass jar, label and photograph it with a 3iSpgy
coler slide, and subpit the slide ag part of the well log. The photograph
shall be a suitably back-lit close up vhich shows the clarity of the water.

7.5 In-Situ Permeabilitjes. After development of monitoring #ells,
the AE shall calculate for each, the in-situ permeabilities of the significant
water bearing strata, using a professionally recognized and proven method.
Apart from formation water, ne water or other liquid may be introduced into
the well.

7.6 AE Responsihility for Monitoring Wells.

T.6.1 It is the responsibility of the AR to properly plan, deaign,
install, develop, and test nopitoring wells so that they are suitable to
prodice groundwater samples representative in quantity and quality of
subsurface conditiong. The AE shall ensure that the requirements of this
statement of work and best construction practices are carried out.

T.6.2 If the AE, due to his inadequste design or construction,
installs zonitoring wells that are pot functional or not in accordance with
specifications, the Contracting Officer will reject the well and direct the AE
to repair or:raplace it at the Contacting Officer's discretion. This work
shall be done at po additional cost to the Government.

7.6.3 If a monitoring well is tejected by the Contracting Officer, or
is abandoned by the AEB for any reazon, the kole shall be backfilled with neat
cement grout from top to bottom by the AE at no additional cost to the

Gavernmant.
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7.7 Method of Payment for fontage Drilled For Monitoring Wells/Boring.

ootage for wells/borings specified in each task represe
drillin

e maximum

gotage projected under the contract for each §k. The footage

specified under each task shall not be eXceeded, cept by the express

ntracting Cfficer. Tt
ill be met
each task is expended, in wh
drilled under the task wj

direction of the possible that the well/bering

installation objectiv ore the maximum footage specified for

ase the aggregate depth of vells/borings
han the paximunm footage specified. 1If
this ocecurs, the AE

l be paid only fo he footage dctually drilied.

During contract 2qotiations, the Contracting ficer and AE will agree upon a
ells. For all

al footage not drilled under any individual we

unit price r foot for soil berings and moniterin

contra /boring task, a
ction from the centract price shall be pade at the agreed-upon unit price
ate.

?:; Method of Payment for Footage Drilled For Monitoring ¥ells/Barings.

The footage for vells/borings specified in each task represents the maxigum

drilling footage prejected under the contract for each task. The

contractually specified footage for each task shall not be exceeded for any

reason, except by express direction of the Contracting Cfficer. Unlass-sueh.
qii:ac&ion-ia_:aca&¥ed'1rum—thﬂ-enntrztt1nq*9f£4cs:T_tha—AE—ui%&—nat-ha-pa4d
—iQ#eﬂﬂf—éGG%&Ee~dFkLl04—heT0ﬂé~#hO—iﬂGuE&—3pEﬂli&&ﬂ_ln_lhﬁ_ﬂﬂﬂ—liih- Eﬁntever
:I; i3 possible that the wvell/boring installaticn objectives will be met before

the maximum specified footage per individual task is expended, in which case

the aggregate depth of wells/borings drilled under the task will be less than

the specified maximum. _Bf this occurg the AE will be paid only for the

footage actually drillegzx During contact neqotiat1ons tha Contracting Offlcer Q
and the AE u111 agree upoqﬁunit price per footj“"’ e ‘
me_ﬁw For all ‘
contractualfiaspecified footage not drilled under apy iadividual well/boring

task, a deduction from the contract price shall ba made at the agreed-upon

unit price rate. .

m Credit to Contract for Soil Boring Footage Not Drilled. The
Government shall be credited STBD per linear foot of soil boring footage not
drilled. '
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7.2

@~ Credit to Contract for Shallow Monitering ¥ell Footage Not
Drilled. The Government shall be credited STBD per linear foot of shallow

monitorini vell footage not drilled,

L]

Credit to Contract for Beep Yonitoring Well Foatage Mot Drilled.

The Government shall be credited §$TBD per linear foot of deep manitoring well
footage not drilled,

B.0. LOCATION SURVEYS AND MAPPING.

8.1 Control Monument. Three permanent cantrol nonunents with a 3.5
inch diameter domed brass, bronze, or aluminum alloy cap shall be set ia
accessible locations within or immediately adjacent to the limits of the
project ‘area. These monuments shail be set no closer than 500 feet to each
other. Coordinates (1:10,000) and elevations (1:5,000) to Third Order
accuracies or better shall be established to the closest 0.01 fout for each
monutient. The coordinates shall be referenced_to the State Plane Grid System,
and the elevations shall be referenced to the 1929 Morth American Vertical
Datum. Each survey marker and monument shail be stamped with the following
data by using steel dies that are a minimum of 1/8 inech tall.

8.1.1 USAED, Huntaville, AL,

8.1.2 Identification Numher or Name.

8.1.3 HMonth and Year Established.

8.2 Locatjon Surveys. A 1.5 inch diameter, domed survey marker, (cap)
composed of brass, bronze or aluminum alloy shall be permanently set in the
concrete pad surtounding each well. Cacrdinates and elevations shall be
established for all the corners of the geophysical survey, each soil
boring/samples, and each monitoring and pump test well. The coordinates shall
be to the closest 1.0 foot and referenced to the GState Plane Coordinate
System,. Ele;ationn to the closest 0.0l foot shall be provided for the survey
marker and the top of the casing at each well. These elevations shall ba
referenced to the National Geodetic Vertical Datum of 1929,

8.3 The location, identification, coordinates and elevations of the
geophysical survey, borings/samples, wells and monuments shall be plotted
map{a} at a scale of 1 inch = 100 feet or larger. A tabulated list of the
corners of the geophysical survey, borings/samples, monitoring wells and
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monuments including their coordinates and elevations, all field books, and all
computation sheet3 shall be prepaied and submitted to the Huatsville Division
(CEHND), ATTN: CEHND-ED-CS. The tabulation shall consist of the designated
name or number of the borings/samples, well or monument, the X and ¥
coordinates, and all the required elevations. These items shall be submitted
to CEHND no later than the Draft Report Submiszion.

9.0 PUBLIC AFFAIRS

The AE shall not make available to the news madia or otherwise publicly
disclese any data generated or reviewed under this contragt. The AE shall
refer all requests for information to DOMT. Reports and data generated vpder
this contract shall become the property of the Department of Defense and
distribution to any other source by the AE, unless authorized by the
Contracting Officer, is prohibited.

14.  REFERENCE DOCUMENTS
. 10.1 "Engineering Guidance Design Manual for Architect-Engineers"™ HNDM-
1110-1-1, US Army Engineer Div.,Huntsvilla. Aug. 1986
10.2 Code of Federal Regulations, Volume 40, latest ed.
10.3 "US Army Corps of Engineers. Safety and Health Requirements Manual
Manual™, EM-3185-i-1. US Army Corps of Engineers. latest Ed.
10.4, OSHA. Construction Industry Standards. 29 CFR 1910

10.5 Eazardouu Waate Site Operations and Emergency Respenses, Federal
Register. Vul. 54. NO.42. March 1989,

10,8 HIGSI!GSELIUSCG!EPA. Occupational Safety and Health Guidance Manual
for Hazardous Waste Site Activities. October 1985

10.7 US Army Engineering Regulation. DRAFT. Safaty anpd Occupational
Health Document Requirements for Hazardous Waste Activities. ER 3185-1-92.

10.8 Defense Depot Memphis, Tennessee. Remedial Investigation Final
Report. Law Envircnmental Inc. Prepared for US Army Corps of Engineers,
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Huntsville Division, 1990.

1.9 Defense Depot Memphis, Tennessae. Feasibility Study Final Report.
La# Environmental Ine. Prepared for US Arey Corps of Engineers, Huntsville
Division. 1990.

10.10 RCRA Facility Investigation Guidance (RFL). OSVWER Directive
9502.00-6D. EPA 510/SW-R9-011. Office of Solid Waste. May 1989.

10.11 “"Preparation of Statement of York (50¥)." Military Handbook -
245B, 1 June 1983.

10.12 "Draft Guidance on Preparing Superfund Decision Documents: The
Proposed Plan and Record of Decision”, EPA, Oswer Directive 9355.31~02, March
1588.

10.13 Aroy Regulations, 200-2, "Environmental Quality , Environmental
Effects of Army Actions", December 1988.

10.14

10.15 Chemical Data Quality Management far Hazardous ¥Waste Remedial
Activities, ER 111D0-1-263

10.16 RCRA Sroundwater Monitoring Technical Enforcement Guidance
Document. USEPA. OSWER Directive. 9950.1 September 1985.

10.17 "Manual of Water Well Construction Practices,” USEPA Publ. EPA
570/9-75-001

10.18 "Procedures Manual for Groundwater Monitaoring at 5clid Waste
Disposal Facilities,™ USEPA Publ. No. EPA 510/8W-611.

10.19 43 EPh Handbook. Community Relations-in Superfund. 1986.

‘10.20 ;i 1110-1-263. Chemical Data Quality Management for Hazardous
Waste Water Remedial Activities. us Army Corps of Engineers. CE-MRD- -ED-GL.
huqust 19849.

10.21 Memorandum, Minimum Chepistry Data Recording Requirements for DERP
and Superfund HTW Projects. US Army Corps of Engincers, CE-MED-ED-GL. Rugust
1989,

10.22 RFA Report. Department of Defense Hemphis Depot Memphis, Tn.
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Prepared for USEPA by A.T. Kearney, Ine. Jan. 1990,

10.21 Defense Depot, Memphis. USEPA RCRA Part B Permit.
10.24 USEPA Region 4, Engineering Support Branch. sta
Procedure and Quality Assurance Manual.

September 1999,
ndard Cperating
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