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PART 6
CONTRACT NO. FSC 624
STATEMENT OF WORK
SILOS 1 AND 2 AWR PROJECT

1.0 PROJECT SCOPE

1.1 Background

During the period of 1951 to 1960 the United States Department of Energy (DOE)
produced approximately 6,800 (m® cubic meters of K-65 material. To support the
_storage of residue and other material four silos were erected at the Fernald Environmental
Management Project (FEMP). Silo 1 and Silo 2 contain the residues generated from the
processing of high.grade uranium ores. .This process was completed to extract the
uranium compounds from the natural ores. The residues contain high activity
concentrations of radionuclides, including radium (the contaminate of concern because it
produces Radon) and thorium and are classified as by-product material. The FEMP site is
included on the National Priorities List of the U.S. Environmental Protection Agency (U.S.
EPA) to ensure the expedient cleanup of the FEMP. The Accelerated Waste Retrieval

- Project (AWR) is an interim step in the cleanup and disposition of the residue in Silos 1

and 2

Over the years the silos have shown vnsable signs of deterioration and have .undergone
the following repairs:

1963 Silo walls were given a waterproof coating;

1964 . A soil berm was built around the salos to the top of the walls at a slope. of
1.5 to 1 ratio; .

1983 The soil berm slope was increased to 3 to 1 ratio;

30 foot diameter protective covers constructed of steel and plywood were
added to the domes to spread the load distribution on the domes; and

1998 ~ The silos structural integrity is continually monitored.
The silos residue contains radium and one of radium's daughter products, radon. Over
time the radon concentration in the silos is increasing. To mitigate the uncontrolied
release of radon gas, the following removal actions were taken:

; -1 ‘987”“' 3 n;xches Mdf 'f:olyuréthane foam were placed on the domes:_

1987-1991 A Radon Treatment System utilizing radon adsorption carbon beds was
initiated; and -

1991 Layer of BentoGrout Clay™ was added to the silos.

000006 o
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1998 The layer of BentoGrout™ is degrading, drying, cracking and separating
therefore the efficiency of the BentoGrout™ barrier is becoming inefficient and
the radon concentration in .the silos is increasing.

1.2  Objective

The objective of the AWR Project is to transfer approximately 6,800 m® {8,900 cubic
yards (yd®)] of material (to include residue, water, discrete objects and BentoGrout™ and
heels) from Silos-1 and 2 to temporary transfer tanks. The composition of the contents
in Silos 1 and 2 is primarily a wet, gray, silty claylike material (Reference the Technical
Regquirements Document (TRD) in Part 7, Section 2.5.1). The Contractor will be
responsible for designing, constructing, testing, maintaining and operating the systems and
subsystems associated with the AWR Project. The Contractor shall aiso be responsible
for the completion and maintaining all supporting documentation of each project task
and/or activity to support readiness assessments required prior to Operatnons The AWR
Pro;ect wull consist of the following major systems: :

Silos Waste Retrieval System (SWRS_)

The SWRS shall retrieve all materials from the silos. The SWRS shall transfer the
residues, BentoGrout™, and heel material to temporary transfer tanks. . Discrete objects
shall. be retrieved and packaged in accqrdance with the FDF Waste Management Program
(Reference Part 7-TRD, Section 5.3). The SWRS shall perform gross decontamination of

the silos.
Decant Sump Waste Rétﬁeval System (DWRS)

The DWRS shall retrieve all materials from the Decant Sump. The decant sump coliects
decant liquids from the silos. The DWRS shall segregate materials and -transfer/package
them as appropriate (Reference Part 7-TRD, Section 2.3.1.3). The DWRS shall perform

gross decontamination of the Decant Sump. '

Transfer Tank Area (TTA)

The TTA consists of femporary transfer tanks. The TTA is a temporary staging area for'
the residue and BentoGrout™ which will be transferred to a Full-Scale Remediation Facility
under a separate contract. (Reference Part 7-TRD, Section-2.3.1.4).

Transfer Tank Waste Retrieval Systerri (TWRS)

The TWRS shall retrieve the residue and BentoGrout™ from the TTA and transfer them to
the Full-Scale Remediation Facility. (Reference Part 7-TRD, Section 2.3.1.5).

Date: March 23, 1998  6-2 ‘ Draft
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Radon Control System (RCS)
RCS Phase 1 will treat the silo headspace radon concentration.

RCS Phase 2 will treat the radon associated with silo retrieval, storage in the TTA, and Full-
Scale Remediation Facility.

Full-Scale Mock-Up System (FSMS)

To validate the Contractor's design and residue retrieval method, a Full-Scale Mock- Up
demonstration will be performed with the Silo 4 FSMS. This system will also be utilized for
operator trammg and for troubleshooting during SWRS operat:ons

1.3 General Scope of Work

The Contractor shall furnish labor, supervision, administration, material, tools and equipment
to design, construct, test and direct the operation of the AWR Project. Fluor Daniel Fernald
(FDF) shall provide operations labor and:technical support. The work shall be performed in
accordance with the requirements listed in Part 7-TRD; Part 8 -(ES&H/TRM), Part 9 - Quality
Assurance Requirements, and provisions of this statement of work. This work is divided
into base requirements and optional items to adhere to DOE's site fundmg strategy The
requirements are described in more detal,l in the following sections.

2.0 ' BASE REQUIREMENTS
2.1 Project Management. Program

The Contractor shall develop and submit for FDF concurrence, a Project Management Plan
(PMP), which defines the Contractor’s management approach organizational structure,
methodologies, practices, and plans for managing this project. The PMP shall include the
document submittals defined in Part 7-TRD, Section 3.1. '

2.2 Design

fhe Contractor shall provide conceptual, preliminary and final design, and engineering
reports for the AWR Project. The design shall be in accordance with the requirements and
criteria set forth in Part 7-TRD, Section 3.2.

The Contractor may utilize any FOF design information referenced in Part 7, Table of
Contents. Although this design is available, it is not the intent of FDF to influence the
design process. (An exception to this is that the Contractor must use the pre-conceptual
design for the Phase 1, RCS which is being provided by FDF in Part 7-TRD, Appendix F).
When the Contractor uses any of the FDF design information (including the RCS Phase 1),
the Contractor shall validate, certify, and assume all responsibilities for this design and any
modifications. FDF will provide review and concurrence of the Contractor's design.

Date: March 23, 1998 ' 6-3 ' Draft

' 000008



8103

PART 6
C. NO FSC 624
SOwW .

2.3  Safety Documentation

The Contractor shall provide the safety analysis dbcurhentation and Health and Safety Plans
required for the AWR Project. The safety documentation shall be in accordance with the
criteria set forth in Part 7-TRD, Section 3.2 and Part 8.

3.0 OPTIONAL REQUIREMENTS
3.1 RCS Phase 1, Construction

The Contractor shall construct the RCS Phase 1 in accordance with the‘general construction
and design requirements defined in Part 6, Section 4.1; Part 7-TRD, Section 2.3.1.2, and
Part 8. ' _

Thls option is considered complete with the successful completion of the RCS Phase 1 ICAT
defined in Pan 6, Section 4.1.5.

3.2 RCS Phase 1 Readiness Prep and Systems Operability Testing

The Contractor shall proyide' Standard Operating Procedures (SOP) maintenance procedures,
training, startup plan, and System Operability Testing (SOT) for RCS Phase 1 in accordance
with the requirements defined in Part 6, Sectlon 4.2; Part 7-TRD, Section 3 5 and Section

3.6, and Part 8.

This option is considered complete with the successful completion of the RCS Phase 1
readiness assessment defined in Part 6, Section 4.3. '

3.3  RCS Phase 1 Operation

The Contractor shall operate the RCS Phase 1 in accordance with the requnréments defined
in Part 6, Section 4.4; Part 7-TRD, Section 2.3.1.2, Section 3.6 and Section 4.0, Appendix
F; and Part 8. ,

This option is considered complete when RC_S Phase 2 becomes operational.

3.4 RCS Phase 2 Construction

The Contractor shall construct the RCS Phase 2 in accordance with RCS Phase 2 general
design and construction requlrements defined in Part 6, Section 4.1; Part 7-TRD, Section

2.3.1.2; and Part 8.

This option is considered complete with the successful éompletion of the RCS Phase 2 ICAT
defined in Part 6, Section 4.1.5.

3.5 RCS Phase 2 Readiness Prep and System Operability Test

’

The Contractor shall provide SOPs, maintenance procedures, training, startup plan, and

Date: March 23, 1998 - Draft
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SOTs for RCS Phase 2 in accordance with the requirements defined in Part 6, Section 4.2:
Part 7-TRD, Section 3.5 and Section 3.6; and Part 8.

This option is considered complete with the successful completion of the RCS Phase 2
readiness assessment defined in Part 6, Section 4.3.

3.6 RCS Phase 2 Operation

The Contractor shall operate the RCS Phase 2 in accordance with the requ:rements defmed
in Part 6, Section 4.4; Part 7-TRD, Secuon 3.6 and.Section 4 0; and Part 8.

This option is considered complete upon isolation of Silos 1 and 2 from the RCS after the
successful transfer of all materials to the TTA.

3.7 FSMS Construction

The Contractor shall construct the FSMS in accordance with requirements defined in Part 6,
Section 4.1; and Part 8.

This option is considered complete with the successful completion of the FSMS ICAT
defined in Part 6, Section 4.1.5. '

3.8 FSMS Reaainess Prép and System Operability Test

The Contractor shall provide operating procedures, maintenance procedures, training,

. startup plan, and system operability testing for FSMS in accordance with the requirements

defined in Part 6, Section 4.2; Part 7-TRD, Section 3.5 and Section 3.6; and Part 8.

. This option is considered complete with the successful completion of the FSMS readiness

assessment defined in Part 6, Section 4.3.
3.9 FSMS Demonstration

The Contractor shall conduct a FSMS demonstration utilizing Silo 4 and the AWR surrogate
as defined in Part 7-TRD, Appendix G and Sectzon 3.4 3 and the test requxrements defmed
in Part 6,-Section 4.1.6." -

This option is considered complete with the following:

. * _Successful demonstration of proof of priqciple testing of the AWR systems; and
* |ssuance of final FSMS demonstration report.

3.10 FSMS Operatigins

The Contractor shall operate the FSMS as required for training, problem solving, and test
runs in accordance with the requirements defined in Part 6, Section 4.4; Part 7-TRD,

Section 3.6 and Section 4.0; and Part 8.

Date: March 23, 1998 §-5 i EE ol Draft
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This option is considered complete with the successful completion of AWR operation, Part
6, Section 3.15.

3.11 TTA and TWRS Construction

The Contractor shall construct the TTA and TWRS in accordance with the reqwrements
defined in Part 6, Section 4.1;and Part 8.

This option is considered complete with the successful complenon of the TTA and TWRS
ICAT as defined in Part 6, Section 4.1.5.

3.12 TTA and TWRS Réadiness Prep and System Operability Test

The Contractor shall provide SOP's maintenance procedures, training, startup plan, and
system operability testing for TTA and TWRS in accordance with the requirements defined
in Part 6, Section 4.2; Part 7-TRD Section 3.5 and Section 3.6; and Part 8.

This option is considered complete with the successful completion of the AWR readiness
assessment defined in Part 6, Section 4.3.

3.13 SWRS and DWRS Construction .

"The Contractor shall construct the SWRS and DWRS in accordance with requxrements
defined in Part 6, Section 4.1;and Part 8.

This option is considered complate with the successful completnon of the SWRS, DWRS and
ICAT as defined in Part 6, Section 4.1.5.

3.14 SWRS and DWRS Readiness Prep and System Operability Test

The Contractor shall provide maintenance procedures, training, startup plan, and system
operability testing for SWRS and DWRS in accordance with the requirements defined in
Part 6, Section 4.2; Part 7-TRD, Section 3.5 and Section 3.6; and Part 8.

This option is considered complete with the successful completion of the AWR readmess
assessment.

3.15. AWR Operation

The Contractor is responsible for the operation and maintenance activities associated with
the AWR Project. The Contractor shall provide technical oversight and direction for the
operation and maintenance in accordance with the requirements defined in Part 6, Section
4.4; Part 7-TRD, Section 3.6 and Section 4.0; Part 8.

The Contractor is responsible for the direction of and technical guidance for silo berm
removal during silo residue removal action using SWRS in accordance with Part 6, Section
4.4; Part 7-TRD, Sections 3.1.1.1, 3.6, and 5.0.

00011
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This option is considered complete with the successful gross decontamination of the silos
after transfer of silo materials from the silos to the TTA, Rgference Part 6, Exhibit 6.8.

3.16 System Closure
The following activities comprise the system closure phase of this project:

o Submittal of closure request and safe workplan for closure; and
* System closure.

LTt

The Contractor shall perform these activities as defined in Part 6, Exhibit 6.8 and Part 8.
3.16.1 Pre-requisites to System Closure
This activity applies only to the FSMS, SWRS, RCS Phase 1, and the DWRS. The RCS
Phase 2, TTA, and TWRS shall remain operational. Prior to requesting approval to begin
system closure and dismantlement activitiés, the following requirements must be satisfied:
»  Retrieval of all materials in Silos 1 and 2 and the Decant Sump;
o Gross decontamination of interior of Silos 1 and 2 and the Decant Sump;
¢ Removal of contaminéted material from equipment;

o System closure of waste retrieval equipment;

. Siloé 1 and 2 - as is after completion of retrieval process and removal of all
.materials; and

e Silo 4 - Removal of AWR surrogate used for dembnstrating equipment from Silo
4. ‘

3.16.1.1 Concurrence to Begin System Closure

The Contractor shall submit written request and receive written concurrence from FDF prior
to beginning system closure activities.

3.16.2  System Closure Activities

System closure includes activities to place the system in a controlled state ready for
dismantlement. Activities included within this task are removal of contaminated material,
cleaning of interior surfaces, disconnection of utilities (e.g., water, electricity, and
communications), and gross decontamination of exterior surfaces.

3.16.2.1 Flush and Drain

The Contractor shall remove and treat all residual material contained within the process

Date: March 23, 1998 I T 000012 Draft
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equnpment and support systems and transfer it the TTA. The Contractor shall remove
materials, debris, and contaminants on equipment using methods that minimize the
generation of secondary waste.

The Contractor shall flush all process equipment and support systems to remove loose
contaminants and process residues. Flush water that can not be treated at the Advanced
Wastewater Treatment System (AWWT) shall be treated by the Contractor pnor to

~ discharge. Equipment and systems shall then be drained.

3.16.2.2 Utility Disconnection

Following system closure, the Contractor shall perform all utility disconnect activities
associated with its facilities at the point provided by FDF. Utilities shall be isolated‘and
visibly air gapped at the tie-in points and where the utilities enter the facility. The
Contractor shall also ensure that tie point isolations are performed in such matter that
system and personnel safety are not compfomised.

3.16.2.3 Decontamination

Gross decontamination shall be performed on the exterior of equipment and process
systems, and the interior of building surfaces, including floors.

3.16.3  Demobilization Phase

Demobilization shall consist of removal of the Contractor's temporary facilities and
equipment and submittal of all required documentation to close out the project.

3.16.3.1 Authorization to Demobilize

The Contractor shall submit written request and receive written concurrence from FDF prior
to beginning demobilization activities.

3.16.3.2 Removal of Temp_orary Facilities

The Contractor Shall remove from the FEMP ali temporary facilities and equipment instalied
-under this contract. Items leaving the site must pass a radiological survey, and otherwise
meet the criteria for release in this contract.

3.16.3.3 Site Restoration

The éontréctor shall restoré the physical conditions ‘within the Silos 1 and 2 work zone area
and any areas disturbed by the Contractor outside of the work zone area, prior to
demobilization as directed by FDF.

4.0 GENERAL REQUIREMENTS

The following general requirements shall be applicable to all of the specific phases of the

000013
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project including construction, testing, readiness, startup and operations.
4.1  General Construction Requirements
4.1.1 Safe Work Plans

The Contractc . -all develop and issue Safe Work Plans for each task associated with
construction. ...e Safe Work Plan will provide instructions and provide
documentation/records to document construction activities, including in-process testing,
refer to Part 7-TRD, Section 3.4.1.2 and ACR-002-Silos safe work plan format.

Safe Work Plans are documentation packages assembied for each system or subsystem.
These packages shall contain all related documentation/records, material receipt inspections,
equipment repairs, drawings, specifications, manufacturer instructions, etc. as requnred to
construct all parts of the system or subsystem.

Each Safe Work Plan not in use in the fi eld shall be returned to the designated, secured, and
controlled storage locatxon These documentation files shall be maintained current by the
Contractor.

FDF shall review and concur with each Safe Work Plan prior to implementation. Prior to the
issuance of the Safe Work Plan, FOF has the option to identify and note hold points on the
documentatlon/records The Contractor shall provide FDF with copies of the Safe Work -
Plans.

Submittal of the Safe Work Plan(s) shall be in accordance with the Contractor's Submittal
Register EXHIBIT 6.2. : ’

4.1.2 Construction Waste Manabement

The Contractor shall be responsible for the proper disposal of all waste materials generated

from construction activities. Material disposition shall be in accordance with Part 7-TRD,
Section 5.0 and Part 7, ACR-OO7 "Waste Material Handling Criteria for Constructnon
Pro;ects

4.1.3 S:te Preparation

_The Site Preparation activities shall include relocation of any existing items (such as fencing

or storm drains) required to provide space to construct the Contractor designed facilities.
This includes grading and paving of all access roads extending from the existing site roads
to the Contractor's temporary and permanent facilities; all site work such as storm water
management, grading, soil characterization, seeding, etc. required in the work area;
Construction and maintenance of gravel lay down and staging areas for materials and
equipment; temporary warehousing; and extension of all utilities from the tie in points.
(Refer to Part 6, ‘Section 7.0 and Part 7-TRD, Sections 2.3.2.1.

4.1.4 Construction Acceptance Testing (CAT)

000014
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The Contractor shail develop a Construction Acceptance Test (CAT) Plan in accordance with
the requirements identified Part 7-TRD, Section 3.4.1 and submit the CAT Plan for FDF
concurrence review. The Contractor shall utilize the Safe Work Plans as identified in Part 6,
Section 4.1.1 to perform and document the CAT activities. All of the initial calibration
verifications, and equipment check out and setup will be completed as part of CAT.

4.1.5 Integrated Construction Acceptance Testing

ICAT shall be pe = rmed for each system, or sub-system, from control switch to component.
ICAT activities shall ensure that each system is tested to verify that it performs within
design specifications and operating parameters and shall provide the Contractor and FDF
with a high degree of confidence that each system can be started in a manner that is safe
to personnel, equipment and environment. Each system, or sub-system, shall be tested to
the fullest extent possible using a compatible process medium. Water may be substituted
for the AWR surrogate except as noted in Part 6, Section 3.9. Breaching of the silos will
not be performed as part of the testing. Any waste generated during the ICAT shall be
disposed of in accordance with Part 7-TRD, Section 5.0. :

4.1.5.1 ICAT Plan

The Contractor shall prepare and submit for FDF concurrence an ICAT Plan to identify the
systems and sub-systems which shall be tested during construction. The ICAT Plan shall
. address completion of all ICAT activities” The Contractor shall prepare the plan in
accordance with the FDF requirements defined in the Part 7-TRD, Section 3.4.2.1.

4.1.5.2 ICAT Procedures

The Contractor shall develop and issue ICAT procedures in accordance with the FDF
procedure format as identified in the Part 7-TRD, Section 3.4.2.3. The ICAT procedures
shall be developed in such a manner that the Contractor may easily convert them into
System Operability Test (SOT) procedure format, as applicable. FDF shall review and
concur with the procedures. :

4.1.5.3 ICAT Prerequisites

The Contractor shall perform the actwmes requnred to satisfy all prerequ:sntes as identified in
the ICAT Plan.

4.1. 5 4 ICAT Performance

cew- . Y

The Contractor shall conduct ICAT as a construction activity prior to turnover to Startup
The Contractor shall perform ICAT utilizing Contractor personnel. FDF will provide review
and concurrence of test completion during the performance of the ICAT activities.

4.1.5.5 Final ICAT Report

The Contractor shall prepare and receive FDF concurrence on a Fm.al ICAT Report. The

Date: March 23, 1998 6-10 : Draft
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-report shall document lessons learnéd and satisfactory completion of the ICAT activities.

The Final ICAT Report shall be dgvgloped as identified in the Part 7-TRD, Section 3.4.2.4.
4.1.6 Full-Scale Mock-Up System (FSMS) Demonstration

4.1.6.1 FSMS Demonstration Readiness Assessment

The Contractor shall complete a Readiness Assessment prior to the perfcrrﬁance of the

FSMS demonstration. The Readiness Assessment is required to determine-that the FSMS
equipment is ready to support the required FSMS demonstration. The Readiness

Assessment shall meet all of the requirements of 4the readiness process as identified in Part

6, Section 4.3.
4.1.6.2 FSMS Demonstration Program

As a final part of ICAT activities, the Contractor shall perform and document the FSMS
demonstration to validate the design of the AWR. FSMS testing shall demonstrate the
retrieving, transferring, settling, decanting, and storing of the AWR surrogate. Any design
changes that may result from FSMS demonstration shall be incorporated and
redemonstrated before completion of this process.

4.1.6.3 FSMS Demonstration Procedures

The Contractor shall develop procedures that will be used to implement the FSMS
demonstration activities. The FSMS procedures shall provide specific guidance to safely
direct the performance of the FSMS demonstration activities. The FSMS demonstration
procedures shall be developed in accordance with guidelines identified in Part 7-TRD,
Section 3.4.3.4. FDF shall review and concur with the FSMS demonstration procedures.

4.1.6.4 FSMS Demonstration Training . i

The Contractor shall ensure that all personnel involved in the performance of the FSMS
demonstration are trained and qualified to perform the FSMS demonstration procedures.
This training shall be coordinated as identified in Part 6, Section 4.4.3 and Part 7-TRD,
Section 3.6.2. : .

4.1.6.5 FSMS Demonstration

The Contractor's FSMS demonstration for retrieval of AWR surrogate from Silo 4 shall
include as a minimum: 1) the use of AWR equipment as would be used during operations; 2)
retrieval from various strategic areas within the silo; 3) removal from the heel area; 4)
removal; and separation of discrete objects from the surrogate stream; 5) retrieval of settled
surrogate from the TTA to simulate removal and transfer to the full-scale remediation
facility; 6) BentoGrout™ and water separation and processing (reference Part 7-TRD,
Section 5.0); 7) demonstration of sample collective method for obtaining archive samples of
AWR surrogate from transfer line between FSMS and TTA; and 8) gross decontamination of
the silos interior walls as required, Part 6, Exhibit 6.8. The Contractor shall transfer the
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AWR surrogate from Silo 4 to the TTA and if hydraulic retrieval is used, decant the free
liquids.

The Contractor shall verify the performance of the TWRS once the AWR surrogate has been
stored in a steady-state condition for 2 minimum of one week. Following the FSMS -
demonstration activities, the Contractor shall transfer the AWR surrogate to a holding
facility until final disposition of the AWR surrogate can be determined. The Contractor shall
be responsible for final disposal of the AWR surrogate once it has been determined by the
Contractor that it is not required or that it is no longer cost effective to maintain. The
Contractor shall direct the disposal of the AWR surrogate in accordance with the FDF waste
management program after verification that the AWR surrogate is not contaminated. Silo 4
FSMS equipment shall be maintained so that it may be used for future activities such as
training, problem solving, and test runs. The Contractor shall be responsible for directing
the operations of Silo 4 equipment if it is determined that training, problem solving,.and test
runs are required during AWR residue retrieval operations. The Contractor shall provide all
-materials (e.g. AWR surrogate if previously disposed of, tools, discrete objects, etc.)
required to support the Silo 4 FSMS demonstration activities. The Contractor shall
demonstrate the operation of SWRS for decanting of free liquids from the TTA (if the
proposed SWRS uses hydraulic retrieval). This shall be completed before the start of the
one week AWR surrogate steady-state period. The Contractor shall submit a FSMS

_ Demonstration Plan to FDF for review an,d approval as stated in Part 7-TRF, Section 3.4.3.1.

The Contractor shall submit a FSMS Demonstration Plan to FDF for review and approval as
stated in Part 7-TRD, Secﬂon 3.4.3.1.

4.1.6.6 FSMS Demonstration Report

Upon successful completion of the FSMS demonstration activities, the Contractor shall
prepare a Final FSMS Demonstration Report in accordance with the FDF requirements
defined in the Part 7-TRD, Section 3.4.3.5. The final report shall detail the successful
completion of the demonstration activities and the. lessons learned. FDF will review and
concur with the final report prior to issuance. :

4.1.7 ‘Calibration, Grooming and Alignment (CG&A)
Thé Contractor shall identify the SOT prerequisite activities identified as CG&A in Part 7-
TRD, Section 3.5.1. The Contractor shall direct the performance of these CG&A activities

to ensure that all equipment is ready to support SOT activities as defined in Part 7-TRD,
Section 3.5, prior to turnover from construction to start up.

4.2 General Readiness Prep and Startup Requirements
4.2.1 Startup and Tumover Program
' Startup and Turnover Program responsnbnlmes shall begm at the turnover from construct:on

to startup and shall end with the turnover to operations. The Contractor shall have the
responsibility for the implementation and coordination of all startup and turnover activities.
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Startup and turnover activities shall ensure that each system is tested to verify that it
performs within design specifications and operating parameters and shall provide FDF with a
high degree of confidence that each system can be started in a manner that is safe to
personnel, equipment and environment,

4 4.2.1.1A Startup and Turnover Plan

The Contractor shall prepare and submit for FOF concurrence a Startup and Turnover Plan
in accordance with the FDF requirements defined in the Part 7-TRD, Section 3.5.1. The
Startup and Turnover Plan shall document the formalized process by which the AWR will be
turned over to Operations. The Startup and Turnover Plan shall address all of the activities
beginning with construction. turnover and ending with turnover to Operations. During
startup/turnover activities, Fernald Atomic Trades and Labor Council (FAT&LC) shall be
utilized to perform the equipment and system operation using the procedures as guidelines
(Refer to EXHIBIT 6.6, Labor Utilization).

4.2.1.1.% System' Operability Test Plan

As part of the overall Startup and Turnover Program, the Contractor shall prepare and’
submit for FDF concurrence a Plan as specified in the Part 7-TRD, Section 3.5.2. The SOT -
Plan shall define the testing organization, responsibilities, methodologies, acceptance
criteria, documentation,-reporting, and activities for each AWR system.

4.2.1.1.2 SOT Specification

The Contractor shall develop and document the SOT specifications to identify the tests to
be performed, the systems or components to be tested, the justification for performing the
test, and the information to be generated by the test. The SOT specifications shall be
developed in accordance with Part 7-TRD, Section 3. 5 1. FDF shall review and concur with

this.document.
4.2.1.1.3 System Operability Test Procedures

The Contractor shall dévélop SOT procedures as idehtified in the Part 7-TRD, Section 3.5.3.
SOT procedures shall test each system or sub-system from the control switch to system’
components of the AWR systems. FDF shall review and ‘concur with the procedures prior to
issuance. A

-4.2.1.1.4 - System-Operability Testing-- ’ e

The Contractor shall direct SOT activities with FDF oversight during the performance of the
SOT activities. The Contractor shall ensure that all SOT activities are completed and
thoroughly documented as defined in Part 7-TRD, Section 3.5.2. The SOT activities shall

" include utilization of all site interfaces as udentlf' ed in Part 6, Section 5.0, FDF Responsibility

Interfaces.
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4.2.1.1.5 System Operability Test Final Reporf

The Contractor shall prepare a SOT Final Report in accordance with the FDF requirements
defined in the Part 7-TRD, Section 3.5.4. The report shall detail successful completion of
the testing activities, satisfaction of the acceptance criteria, test exceptions, relative
changes, and the lessons learned. FDF will review and concur with the final report prior to

issuance.
4.3 Readiness Assessment

FDF will perform Readiness Assessment of the AWR. Readiness Assessment is required by -
Part 7, DOE Order 425.1, "Startup and Restart of Nuclear Facilities®, and Part 7, RM-0025
"Pre-Operational Assessment Program.” Using the graded approach, the appropriate level of
RA shall be performed for the RCS, TTA, SWRS, TWRS, and DWRS before operations may
begin and for the FSMS prior to performance of the Full-Scale Mock-Up Demonstration. The
readiness assessment process provides a systematic approach for independently- verifying
that required actions have been completed and recorded to confirm that a satisfactory state
of readiness to proceed with operation {or FSMS demonstration) exists..

Based on the graded approach, FOF will generate a Readmess Plan of Action and Readiness
implementation Plan defining the detail readiness requirements. The Contractor shall
provide all necessary technical support to meet the readiness requirements.

The Contractor shall be responsible for organizing and maintaining the readiness assessment

support documentation on an ongoing basis throughout the AWR project. This includes

readiness assessment related documentation for the AWR design, construction, testing, and
operations support (e.g. training, qualifications, procedures, plans, etc.).

During the AWR Project a Contractor readinesscoordinator shall interface with FDF for file
development to support the readiness assessment requirements. FDF will have the .
responsibility for DOE compliance with the readiness assessment requirements. The DOE

will provide oversight of the readiness assessment process. Authorization to operate is
provided to the Contractor by FDF following successful completion of the required readiness .
assessment process. The DOE will provide FOF concurrence to operate the AWR Systems.

4.4 Operations

Operations responsibilities shall begin at the turnover from startup to operations. The
Contractor shall have the responsibility for the implementation and coordination of all
operations activities involved with the AWR. FDF shall provide oversight during the
operations activities. Operations activities will be performed using FDF FAT&LC in
accordance with Part. 5 "Project Labor Agreement” and Part 6, EXHIBIT 6.6, Labor
Utilization.

4.4.1 Operations Waste Management
The Contractor shall be responsible for all waste management issues during the performance
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of operations activities. The Contractor shall coordinate with operations supervision and
waste management personnel as necessary on waste management issues in accordance
with the Waste Management Plan, Part 7-TRD, Section 5.0.

4.4.2 Standard Operating Procedures

The Contractor shall develop Standard -Operating Procedures (SOP) for each task associated
with the normal operation of the AWR Systems. SOPs include procedures-for normal
operations functions, alarm response, and emergency response. The Contractor shall
prepare the procedures in accordance with the FDF procedure format Part 7-TRD, Section
3.6.1. Prior to the issuance of the SOPs, FDF shall provide review and concurrence.

4.4.3 Operations Training .

The Contractor shall be responsible for the preparation and implementation of an operations
training plan and associated lesson plans as identified in Part 7-TRD, Section 3.6.2. Training
includes classroom instruction, on-the-job training and drills. The Contractor shall be

“responsible to provide the training subject matter expert(s) as instructors for the training

classes. The Contractor shall provide a training coordinator and all training activities shall
be coordinated through the FDF Training Department. FDF shall review and concur with the
training plan and lesson plans prior to béing issued. FOF shall prowde oversught during the
training activities. /

4.4.4 AWR Operations Activities

Operations activities are identified as the successful and safe transfer of silos residues to
the TTA through the implementation of all related operations activities. The Contractor shall
direct the AWR operations activities to be performed in accordance with SOPs. The
Conduct of Operations (CONOPS) program elements as identified in DOE Order 425.1; and
RM-0029, shall be implemented during operations activities. The Contractor shall provide
an Operations Coordinator to interface with the FDF Operations supervision. FAT&LC shall
be utilized to perform the equipment and system operations using the SOPs as a guideline.

(Refer to Part 6, EXHIBIT 6.6, Labor Utilization)

The Contractor shall conduct daily Operations meetings. Contractor and FDF Operations
management personnel, as well as any FDF interface organization personnel, shall attend the
meetings. Operations progress, issues, obstacles, maintenance items, short-term objectives,
and conduct of operations issues shall be discussed and the status shall be documented.

The Contractor shall document the meeting minutes to include issues discussed, resolution
of issues.and open items.

The Contractor shall complete a weekly report to document Operation§ progress, issues,
path forward, and a summary of the daily meetings. The report shall be issued each
Monday before 12:00 p.m. (or the next work day if operations activities are not being

peArformed).
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4.4.6 Maintenance/Preventative Maintenance Program and Procedures

The Contractor shall prepare and submit for FDF concurrence, Maintenance/Preventative
Maintenance Plan, and related Procedures in accordance with the requirements stated in
Part 7-TRD, Section 4.0.

4.4.6.1 AWR Maintenance Activities

The Contractor shall direct all of the Maintenance Activities involved with the AWR. The
Contractor shall utilize the FDF FAT&LC for the maintenance activities of the facility in
accordance with Part.6, EXHIBIT 6.6, Labor Utilization.

4.4.7 AWR Sampling Plan and Procedures .

The Contractor shall prepare and submit for FDF concurrence, a samphng plan and samphng
procedures in accordance with Part 7-TRD, Section 3.6.4

4.4.7.1 AWR Sampling Activities

The Contractor shall direct the sampling activities involved with the AWR. The Contractor
shall utilize FDF FAT&LC personnel to perform all sampling activities in accordance with the
. sampling plan and sampleing requirements defined in, Part 6, Section 4.5.3; Part 7-TRD,
Section 3.1.2 and Section 3.6.4. :

4.5 Special Requirements
4.5.1 Off Site Fabrication

The Contractor shall exercise to the fullest extent possible off site fabrication, :
modularization and testing. At the time of delivery to the site, the Contractor shall provide
thorough and complete documentation. for each module to verify comphance with the design
requirements identified in the Part 7-TRD, Section 2.0. :

4.5.2 Waste Minimization

The Contractor shall be responsnble for minimizing waste from the retrieval, transferrmg,
decanting, and storing process, in accordance wath the Waste Management Plan {refer to

Part 7-TRD, Section 5.0). .

4.5.3 Sampling

The Contractor shall also be responsible for directing the collection, analyzing, storage and
dispositon of any samples required by the Contractor for process control of the AWR. The
Contractor shall also be responsible for directing the collection and storage of archived
samples required by FOF. The Contractor shall be responsible for providing sample storage
facilities for interim and archive samples in accordance with Part 7-TRD, Section 2.3.1.1
and Section 2.3.1.4.
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4.5.4 System Responsibility

After completion of system operations and system closure activities identified in Part 6,
Section 3.15 and Section 3.16; FDF will assume responsibility for operation and
maintenance of all remaining systems that are required for future operations.

4.5.5 Fugitive Dust Control

The Contractor shall submit a Fugitive Dust Control Plan and perform fugmve dust control
and in accordance with Part 6, EXHIBIT 6.5. :

4.5.6 Consumables
The Contractor shall be responsible for the supply and disposal, as applicable, of

consumables required to support construction, startup testing, and operations in accordance
with Part 8, Section B.3.7. Exampies of these consumables include paper, logbooks, duct

‘tape, absorbent materials (rags) and other material not identified in Part 7-TRD and Part 8.

Disposal of used materials shall be in accordance with waste management program,

- identified in Part 7-TRD, Section 5.0.

~ 4.5.7 Signs and Labels

The Contractor shall install all reduired signs, labels, equipment tags, etc. and shall paint
color codes on PIV's, hydrants and valve boxes in accordance with Part 7-TRD, Section

2.3.3.6.

4.5.8 Contractor Furnished FDF Cfﬁce Space

Contractor shall provide office space for three FOF personnel, beginning with Notice to
Proceed through completion of final design. Offices shall contain furniture, computers with
network connections, and telephones. It is expected that FOF will station one resident

engineer in the Contractor's office full time, with others visiting periodically for over-the-
shoulder reviews.

4.6 Work Not Included
4.6.1 Maintenance

Maintenance of existing site roads, area lighting, existing utilities up to the tie in points, '
existing storm water control, etc. will be the responsibility of FDF. .

4.6.2 Air Sampling/Monitoring
Air sampling and monitoring at the site boundary will be the responsibility of FOF.

4.7 Radiological Isotope of Concern
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A de.scription of the composition of the contents in Silos 1 and 2 is provided in Part 7-TRD,
Appendix A.

5.0 FDF RESPONSIBILITY INTERFACES

As indicated throughout this contract, FDF has various responsibilities associated with
planning and the implementation of this project, some of which may affect the time it takes
the Contractor to perform activities. Table 6-1 provides a listing of various tasks to be
performed by FDF, which may impact the Contractor's activities. For each interface task
identified, the table also provides information relative to the frequency that the interface can
be expected, the approximate duration of the interface activity, and the FDF organization
specifically involved. These interfaces are being xdentmed so that the Contractor can factor
them into the plannmg/sequencmg of activities.

During the expected time of the FSMS demonstration, the Silo 3 Remediation Contractor
will be in operation; requiring advance coordination and possibly off normal shift work to
minimize delays. The following table, 'Group Work Tasks', provides the respons:ble group
for various work tasks along with the approxnmate duration and frequency of the task.

0000<3 6-18 Draft
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" GROUP WORK TASKS TABLE
TASK FREQUENCY | APPROX. RESPONSIBLE

: DURATION GROUP
Respirator Issue As Reguired .25 hrs. Rad Safety
Haul Road Crossings As Required .5 hrs FDF Rad Safety
(Note 1) 4
Tool & Equipmen; 2ntrLInspeéﬁon Per Delivery 1.5 hrs. EDE Health and Safety
Delivery Truck inspections Per Delivery .5 hrs. FDF Health and Safety -
Confined Space Monitoring Daily - _ .5 hrs. FDF Health and Safety
Exit Monitoring ' As Required 1.5 hrs. ‘Rad Safety
Removal of Tool & Equipment from As Required Up to 5 Days | Rad Safety
Site : : )
Container Prep Material As Required 2 Days Waste Management
Delivery of Washable PPC Daily 2 Days_l FOF Construction Coordinator
Container Delivery As Required 10 Days After | Waste Management

) Notification
Berm Soil Sampling - As ﬁequired 10 Days FDF Waste Management
and Characterization » :
Analytical determination of effluent As Required 4 2 Days FDF AWWT Group/Waste
i for delivery to AWWT Management
. |l_Employee Ti'aining As Required Note 2 FDF Trammg Dept.

Work Permits . As Required 5 Days FDF Constructaon Coordmator
Other Permits {(Note 3) As Required - 2 Days - { FDF Construction Coordinator
Swipe Test for Equipment and ' As Required 2 hrs. Rad Safety/Waste Management
Material Release : :

Note 1 - Tho OU2 Haul Road, shown on 94X-5600-G-5000X, spacs sllocation site plan OU4, which is used for scross site soil transport,
and is forecast o be in use during AWR construction activities as follows (approximats periods subject to change): March 1999
to November 1999 md Mudi 2000 to Novcnbor 2000
Note 2 - Rcfu to Part 8, EXHIBIT 8.2, for training nqunmonu and dunuom

Note 3 - Refer to Part 8, Section B.2.7, for listing of additional permits.

Kper'
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5.1 Delivery of Contractor Waste Water to the AWWT

The AWWT is designed to only remove uranium from the waste stream. The Contractor is
responsible for any pre-treatment of waste water prior to transfer to the AWWT. Flow rates
~ into the AWWT are influenced by other feed streams and therefore will vary. The
Contractor is resnonsible for proper waste water management per the Waste Management
Plan (Part 7-TRI{ " Section 5.0) until it is transferred to the AWWT. Refer to the Part 7-TRD,
Section 2.3.2.2 for wastewater system requirements.

5.2 Delivery of C'ontractor Furnished Material and Equipment

All shupments to the Contractor shall be marked w:th the Contractor's name and FDF
contract number.

Upon arrival of common carrier or Contractor delivery shipments, FDF will notify the
Contractor by radio or phone.

For all shipments, the Contractor shall provide a qualified escort (refer to note below) and
escort the carrier to the Contractor's unloading point for unloading by th'e Contractor.

- Deliveries by the Contractor's truck shall» be made at the main gate. FDF will contact the -
Contractor who is required to send an escort within one-half hour. The Contractor shall
escort the truck to the Contractor's unloading point for unioading by the Contractor.

Contractor shall provide trained personnel to serve as escorts and coordinate the dates and
times that escorts will be required. Escorts are to be RAD | tramed to enter Controlled Zones
and RAD i trained to enter Contamination Zones.

NOTE: The Contractor is responsible for the following:

1. All drivers must be escorted unless they are trained in accordance with the
 site requirements.

2. The driver must be issued a TLD badge.

000025
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6.0 TEMPORARY FACILITIES AND UTILITIES

6.1 Utilities

‘The Contractor will be given access, without charge, to limited electrical, and water services

in the vicinity of his work site. The quantities and characteristics of these utilities will be
limited to that which is available from existing outlets in the following locations:

Power: 6 MVA @ 13.2 kV is available at an overhead distribution line*located near the
project. The location of the distribution line is ndentnf;ed on project drawing 94X-5500-E-SK-
4000, Refer to Part 7-TRD, Section 2.5.4.

Non-Potable Water: Water fine available at a location identified on project drawing 94X-
5500-M-SK-7033. The Contractor shall be responsible for maintaining this line during the

- project including cold weather protection during the winter. Refer to Part 7-TRD, Section
2.5.4.

6.2 Telephone Lines

FDF will provide 2 telephon'ellines and a facsimile line to the Contractor’s office trailer. This
service includes two telephones and telephone service. Only FDF telephone equipment shall
be used at the site; upon request, addmOnal telephone equipment will be made available to

" the Contractor if possible. FDF will also provide the Contractor with use of a computer

connected to the site FDF computer system in the Contractor's office. Additional FOF
computers may be made available to the Contractor upon request, if available. FDF will also
provide all wiring required to connect the computer to the site computer system at no cost
to the Contractor or liability to FDF. The Contractor must adhere to all rules concerning use

-of this computer. THE CONTRACTOR WILL NOT BE ALLOWED TO INSTALL ANY -

SOFTWARE ON A FOF COMPUTER.
6.3  Drinking Water

The Contractor shall furnish all drinking water. deations for drinking water shall be
submitted to FDF.in accordance with Peart 8, Section B.3.3.

6.4 Temporary Bhildings

The Contractor shall provide temporary field offices, tool trailers, warehouse for spare parts
or equipment, etc., on-site for use during performance of the Contract, A general location.
of these facilities is shown on Drawing No. 94X-5500-G-5000X. The Contractor shall
submit the number, type, size and a sketch of the proposed location of each facility for.
approval by FDF prior to mobilization. These temporary facilities shall meet the

- requirements outlined in Part 7, ACR-006 "Contractor Portable Structures.”

6.5  Protection of Utilities
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The Contractor shall install barricades, bollards, steel plates, signage, etc. as required to
protect utilities from damage

7.0 SITE LOCATION, ACCESS, LAY DOWN AREAS AND LIMITS OF CONSTRUCTION -
- AREA

7.1 . Job-Site Location

The exact job-site location and access to the job-site is shown on Drawing 95X-5500-G-SK-
7034. :

7.2  FDF Address

The FDF address is: '

- — —

Mailing: Shipping: .

Fluor Daniel Fernaid Fluor Daniel Fernald
Attn.: William B. Hensley Attn.:

Mail Stop 52-3 : 7400 Willey Road
P. O. Box 398704 - . Fernaid, OH 45030

Cincinnati, OH 45239-8704

7.3  Construction Boundaries

Contractor's activitie.s and storage érea shall be limited to the construction boundaries .
shown on Drawing 94X-5500-G-5000X. The Contractor shall install construction zone
fencing (orange snow fence) around the work area as identified on the drawing.

7.4 Work Area Boundaries

The Contractor shall establish, within the work area boundaries,' the proposed radiological
boundaries for review by FDF.

The Contractor is to install and maintain yellow snow fencing to outline the radiological
work areas if physical boundaries do not exist.

The snow fencing shall be four feet high and orange for construction fencing or yellow for
radiological boundaries. Fencing material shall be secured and made of high density
polyethylene. .

Snow fence posts shall be No. 5 rebar with orange plastic protective end caps spaced no
more than eight feet apart with electric tie-wraps to secure fencing.

The fence line must surround all contamination area and areas with the potential to be
contamination areas. In situations where chain-link fence and yellow snow fence
requirements overlap, the chain-link fence is required and will be posted by FDF RCTs.

Date: March 23, 1998 6-22 Draft
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Yellow snow fencing shall not be used to define the boundary between controlled areas
and uncontrolled areas.

At the time when any physical boundary which served as a boundary to a contamination
area is removed, it must be replaced with a yellow snow fence.

All areas encompassed within the yellow fenced boundary will be considered a radiological
contamination area and will be posted (yellow-and-magenta or yellow-and-black signs
indicating such things as the isotope of concern, whether an RWP is required to enter, etc.)
by FDF Radiological Control. The radiological access control point will be supplied by FDF
and will be located at the boundary of the area and will serve as the normal access/egress
point to the contamination area and will be shared with other contractors.

For outdoor work, high contamination areas within contamination areas must aiso be
defined by yellow snow fencing. FDF RCTs will be responsible for the signs which label the
areas. The Contractor shall be responsible for the fencing itself. The Contractor may elect
to have areas defined above the necessary level (e.g., as a High Contamination ‘Area when
only a contamination area is required) in order to improve logistics on the project.

Any boundary that separates contamination areas of differing isotopes (e.g., a uranium
contamination area and a radium contamination area) must aiso be separated by yellow
fencing. Survey requirements and anti-contamination clothing changes (e.g., removal of an
outer set of anti-Cs when going from the radium area to the uranium area) will be required.

7.5 Internal Project Control Points

The Contractor shall submit anticipated locations where internal control points will be
required with the preliminalry design. FDF will provide all materials required for surveying of
equipment and material. The Contractor will provide Personnel Contamination Monitors
(PCMs) in accordance with Part 8, Section C.2.1.1.

All control points/radiological areas boundaries (with step-off pads) that are within the work
area, beyond the control point trailers, shall be enclosed and of sufficient size (shed,
containment, etc.) to contain and cover those necessary materials and equipment for
monitoring of personnel, personal items, or equipment (when necessary), collection of any
PPE that may be donned or doffed at this point, etc.” Any temporary structure required for
an internal control point must be provided by the Contractor in accordance with Part 7,
ACR-OOG A control pomt shall be estabhshed for all raduologlcal area boundaries.

8.0 PAY ITEM DESCRIPTIONS

8.1 Descriptions

The Pay Item Describtions as defined in Part 6, EXHIBIT 6.1 lists the activities for which the

o ‘Contractor shall report progress and use for invoicing.

8.2 Values

Date: March 23, 1998 .23 UFLFRTEE Draft
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The Contractor shall submit a proposed value for each pay item with his proposal. The
value shall correspond to the descriptions of the activities in the Pay Iitem Description. The
Pay Item Description including profit, overhead, insurance, HEPA vacuums, air filtration
devices, training and submittal documents not specifically listed as a pay item, and shall be
allocated to each pay item proportional to its value. FDF will review each pay item value to
ensure that the value is consistent with the work to be performed. FDF will consider the
majority of the value of construction as payable upon successful completion of the
Contractor's Integrated Construction Acceptance Testing. FDF will consider the majority of -
the value of Operations as payable upon successful completion of material transfer into the
TTA. Pay item values not found acceptable shall be revised and resubmltted Payments
cannot be made until FDF approves the pay item values.

8.3 Facility Ownership

FDF will assume facility ownership for facilities and systems as final payments are made to
the Contractor based on pay item descriptions identified in- Part 6, EXHIBIT 6.1 and Part 6,
Section 3.16.1. The Contractor shall be responsible for procurement and control of spare
parts for all the facilities and systems. .

9.0 CONTRACTOR'S PROJECT SCHEDULE

- The Subcontractor’s Project Schedule shall be a Critical Path Method (CPM) Schedule with
two levels that clearly identify all logic ties, and project critical path from Notice to Proceed
through project completion. The first level being at the pay item level (Pay Item Layout) and
the second level at the activity level (Detailed Layout). Activities will roll up to support the
pay items.

The schedule shall be submitted with the proposal. " items not found acceptable shall be

revised and resubmitted. The initial Subcontractor’s Project Schedule, once approved by
FDF, will be known as the Baseline Schedule. This schedule will be used for comparison
with the updated monthly project schedule and shall not be rev:sed wathout concurrence
from FDF.

9.1 - Scheduie Layouts

o Pay'item Layout
The Pay ltem Layout is a roll up of the Subcontractor's Detailed Layout by pay item. This
layout will only contain pay item activities sorted by early start dates.” The percent -
complete of these pay items will be the basis for determnmng percent complete and dollar
value earned on the monthly invoice.

o Detailed Layout
This schedule layout will show activities and provide the ability to: analyze schedule

performance, analyze trends, identify recovery/corrective action plans, identify opportunities
for improvement and forecast future achievements. Activities are defined as schedule
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elements of sufficient detail to adequately evaluate percent of activity completion on a
weekly basis. Activities shall, at a8 minimum, be grouped by pay items and sorted by early
start dates. The activity may be a pay item when it is -of sufficient detail to meet the
definition of the activity. The schedule activities shall also be coded with their
corresponding pay item ID code.

The Detailed Layout shall be resource loaded by activity to show man-hours by craft
(carpenters, laborers, operators, etc.) expected to be utilized for each activity. Activities
will also be resource loaded with a breakdown of pay item values.

9.2 Monthiy Updates

The Project Schedule shall be updated monthly with the baseline schedule shown as target
in each layout.

Approximately 5 working days prior to the monthly invoice cut-off dates (refer to Part 4
EXHIBIT 5), the Contractor shall schedule a "progress review meeting” with FDF. The
percent compiete for each activity will be summarized by pay item in the Contractor’s
Project Schedule, and shall be the basis for the amount invoiced for that pay item. A final
copy of the updated Project Schedule shall be submitted to FDF by the month end cut-off

~ date.

Monthly Project Schedule Update shall irj:nclude:

* Actual or projected start and finish dates;
e Activity complete percentage and remaining duration;
» Bar chart schedule comparing the current schedule to the baseline schedule; and

* Revisions to the craft resource requirements, actual to date and estimate to
. complete in; man-hours. C

9.3 Four Wgek Schedule

The Contractor shall develop a rolling schedule which windows four (4) weeks of the
Contractor Detailed Layout. This schedule shall consist of the past week, present week and

‘the next two weeks to come. The Contractor shall meet with the FDF construction

scheduler to review/prepare the weekly Four Week Schedule prior to the weekly or biweekly
Contractor coordination meeting throughout the duration. of the project.. The format.is -
shown in Part 6, EXHIBIT 6.4. -

9.4 Contractor’s Scheduie Software

The Contractor is required to use the preferred Primavera's P3 software or software with

" compatibility (Version 1.1 for Windows) or (Suretrack for Windows Version 1.5) to prepare

the required project schedules. A computer disk containing the updated project schedule

Date: March 23, 1998 6-25 - Draft
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shall be submitted along with the sqhed,ule update.

10.0 SUBMITTALS

e Contractor Submittal Register: The Contractor shall make all submittals as listed
on Part 6, EXHIBIT 6.2 or as otherwise specified by this document.

e The Contractor shall provide submittals in accordance with Part-3: General
Provisions article A.59, "Specifications and Drawings,” and Part 7, ACR-001.

 The Contractor is responsible for making all submittals required to perform the
work as specified in this Contract.

Date: March 23,”"1:99"8 000031 625 Draft
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EXHIBIT 6.1
PAY ITEM DESCRIPTION
PAY ITEM PAY ITEM DETAILED PAY ITEM DESCRIPTION
NO. DESCRIPTION ‘ : '
BASE REQUIREMENTS
1.0 Pre-notice to Proceed (Milestone payment) This Pay Item covers submittals of
Performance Bond, Payment Bond, Insurance Certificate as
required by the contract.
2.0 Project Management (Milestone payrﬁént) This Pay item covers the completion
Program : and submittal of the documents that make up the

Contractor's Project Management Program.

2.1 Project Management Plan

2.2 Engineering Management Plan

2.3 Configuration Management Plan

' 2.4 "Record Management Plan
- ‘\1 - -
} J 2.5 System Engineering Management Plan

2.6 Independent Safety Review Plan

2.7 _Procurement Plan

2.8 Contingency Plan & Emergency Response

2.9 Environmental Control Pian

2.10 Berm Excavation Plan
2.11 Sampling Plan
3.0 Design " (Milestone payment) This Pay item covers the completion of
the Contractor's Design Bases Documents and Design
~ Packages from conceptual through final-design.

3.1 Functional Requirements Document

3.2 " Conceptual Design Report’

3.3 . Design Criteria Package

E"

Date: M'arch 23,1998
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EXHIBIT 6.1
PAY ITEM DESCRIPTION
(Continued)
PAY ITEM NO. PAY ITEM DETAILED PAY ITEM DESCRIPTION
DESCRIPTION
_ BASE REQUIREMENTS
3.4 Structures Systems and Components:{SSC) Performance
Grading
3.5 Failure Modes and Effects
3.6 RAM Analyses
3.7 Preliminary Design
3.8 Final Design
3.8.1 RCS Phase 1
3.8.2 RCS Phase 2
3.8.3 "TTA and TWRS
3.84 - DSWR and SWRS
_ 3.8.5 FSMS -
4.0 Safety Documentation (Milestone Payments)
4.1 ALARA Analysis
4.2 Environmental ALARA Report
4.3 Integrated Hazat& Analysis
'4.4 Preliminary Safety Analysis Report
4.5 Final Safety Analysis Report ' _
5.0 Standby Base This Pay ttem covers the Contractor's daily overhead charges
- Requiraments - not to exceed 45 days, between completion of base
requirements and FDF exercising the Options
6.0 7 "I'Demob/Rerriob” T ‘ (Milest'o’ﬁe paymarit) This Pay item’is for the demob and
remob cost between completion of the base requirements
and FDF exercising the Options.
000033 . oratt
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EXHIBIT 6.1

PAY ITEM DESCRIPTION

{Continued)

PAY ITEM NO.

PAY ITEM
DESCRIPTION

DETAILED PAY ITEM DESCRIPTION

CONTRACT OPTIONS

7.0

T .struction

(Progress payments) This Pay ltem covers all construction
activities as defined below including the required
documentation. Prior to authorization to mobilize, the
Contractor must complete all of the pre-requisites as
identified on the submittal register. .

7.1

Pre-mobilization

Sample Plan
Data Quality Objective

7.2

Mobilization

Receipt of equipment, material, placement of Contractor's
office and storage facility, installation of temporary utilities.

7.3

Site Preparation’

Relocation of existing items, grading and paving, storm
water management, seeding, installation of lay down and"
.staging areas, extension of utilities. N

Radon Control System
Phase 1 Construction

(Process Payments)

8.1 ‘Phase 1 RCS CAT Pian
8.2 Phase 1 RCS ICAT Plan
8.3 Phase 1 RCS Safe Work Plan
8.4 Phase 1 RCS ICAT Final Report
‘8.5 Phase 1 Installation
9.0° -Radon Control Syétem {Milestone Pay.ments)
Phase 1 Readiness :
Prep/Startup
8.1 Phase 1 RCS Operating Procedures
9.2 Phase 1 RCS Maintenance Procedures
9.3 . _Phase 1 RCS System Operability Test Procedures .
9.4 Phase 1 RCS Training ’
9.5 Phase 1 RCS System Operability Test

Date: March 23, 1998
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EXHIBIT 6.1
PAY ITEM DESCRIPTION
{Continued)
PAY ITEM NO. PAY ITEM DETAILED PAY ITEM DESCRIPTION
. DESCRIPTION _ :
10.0 P- -se 1 Radon Control {Milestone Payments)
€.  :m Readiness
_ Review
11.0 Phase 1 Radon Control {Milestone Payments)
System Operation
12.0 Radon Control System {Progress Payments)
Phase 2 Construction
12.1 Phase 2 RCS CAT Plan
12.2 Phase 2 RCS ICAT Plan
12.3 - Phase 2 RCS Safe Work Plan
124 ‘Phase 2 RCS ICAT Final Report
12.5 Fihase 2 RCS Installation
13.0 Phase 2 Radon Control {Milestone Payment)
System Readiness :
Prep/Startup _
13.1 Phase 2 RCS Operating Procedures
13.2 Phase 2 RCS Maintenance Procedures
13.3° Phase 2 RCS System O.perability Test Procedures
13.4 Phase 2 RCS Training
13.5 ‘Phase 2 RCS System Operability Test
14.0 Full-Scale Mock-Up ' (Progress Payment)
System Construction - :
14.1 FSMS CAT Plan
14.2 FSMS ICAT Plan
14.3 FSMS Safe Work Plan
14.4 FSMS ICAT Final Report
14.5 FSMS Installation
15.0 Full-Scale Mock-Up Milestone Payments
System Readiness Prep
Draft
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EXHIBIT 6.1
PAY ITEM DESCRIPTION
(Continued)
PAY ITEM NO. PAY ITEM DETAILED PAY ITEM DESCRIPTION
DESCRIPTION
181 FSMS Test Plan
15.2 FSMS Training
15.3 FSMS Test Procedures
16.0 | Full-Scale Mock-Up (Milestone Payment)
System Readiness :
Prep/Startup .
16.1 FSMS Test Readiness Assessment
. 16.2 FSMS Test |
16.3 FSMS Test Final Report
i7.0 TTA and TWRS - {Progress:- Payment)-
: Construction ,*.
170 | TTA and TWRS CAT Plan
17.2 TTA and TWRS ICAT Plan
17.3 TTA and TWRS Safe Work Plan
17.4 TTA and TWRS ICAT Final Report
175 TTA and TWRS Installation
18.0 Transfer Tank Area and (Milestone'Paymént)
Transfer Tank Waste
Retrieval System
Readiness Prep/SOT
18.1 TTA and TWRS Operating Procedures
18.2 TTA and TWRS Maintenance Proéedufes
18.3 TTA and TWRS System Operability Test Procedures
18.4 TTA and TWRS Training
18.5 " TTA and TWRS System Operability Test
19.0 Accelerated Wasts (Milestone Payment) The AWR operation consists of a

Retrieval Operations

combined payment for construction, readiness, and operation
of the SWRS & DWRS based on percent of the contents
removed from the silos.

Date: March 23, 1998
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EXHIBIT 6.1 -
PAY ITEM DESCRIPTION
. (Continued)
PAY ITEM NO. PAY ITEM DETAILED PAY ITEM DESCRIPTION
DESCRIPTION N
-1
19.1 25% B
19.2 50%.
19.3 75%
19.4 100%
20.0 Standby This pay item addresses the potential daily rate for standby
: time between release of the Options, not to exceed 45 days.
21.0 Demobilization / {Milestone Payment) This pay item addresses the potential

Remobilization

demob/remob costs between the release of the Options.

22.0

Demobilization

- {Milestone Payment) This pay item includes ciean-up of job
site, removal from the FEMP of Contractor owned

. equipment, materials, trailers, return of GFE, approval of
required closeout. :

TN eNEY N
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EXHIBIT 6.2 (continued)

| ions Fer ~ampleting the Submittal Reg

1.

FDF insert the submittal number as follows:

Project number (a number assigned to the project by FDF)

- Contract number { a number assigned by FDF)

- . Submittal number {specification number, contract part number and from which the
submittal is derived from will be assigned by FDF). The contract part number PSC23 is
shown as °"P" of part, (part number like 4), section from the part "SC23.”

- Sequential ndmbe_r will start with the number one with each submittal group.

Project# Contract#Spec. #Sequence#
1642- = 605-01011-01

Project# Contract#Contract Part#Sequence#
1642- 605-P4SC2301

Note: When additional subminals' are required, the Contractor shall enter the next
sequential number in that submittal group {i.e. if the last submittal number in
was 1642-605-01011-025, the next submmal number would be. 1642-605-
01 01 1-026).-
FDF will insert the submittal type'.

CFC (Certified for Construction)
INF (Information)

FDF will insert the document family as foliows:

Procurement Construction
Health & Safety Engineering
Medical Quality

Training : - ‘ o

FDF will insert the document description (Health and Safety Plan, Safe Work Plan, Training
Certification, Certificates of Conformance, Catalog Cuts, ‘etc.)

FDF will insert the submittal due date from the list below.

. 000055
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EXHIBIT 6.3
CONTRACTOR FURNISHED EQUIPMENT TURNOVER CHECKLIST
Equipment Model No. Serial No. | Manufacturer Cqst' Usable
o Yes/No
Radio's
ADF's
Wash Equip.
Other Equip.

o

b

000036
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EXHIBIT 6.4
. FOUR WEEK SCHEDULE
SILOS 1 & 2 AWR PROJCT

YEAR 19

REMARKS

000057
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EXHIBIT 6.5
FUGITIVE DUST CONTROL REQUIREMENTS

FUGITIVE DUST CONTROL PLAN

The Contractor shall develop a Dust Control plan based on the requirements stated
in this document for controlling fugitive dust emissions and ensuring comphance _
with- standards and site-specific limits defined in this document.

The Contractor shall submit the Dust Control Plan to FDF for compliance review.
This plan shall be part of the "Safe Work Plan" (See Part 7, ACR-002 for the
outline of the "Safe Work Plan”). The Dust Control Plan shall demonstrate the
Contractor's understanding of the importance of dust suppression on this project.
It shall be adequate for all work areas. FDF compliance review of this plan does
not relieve the Contractor of any responsibilities regarding the suppression' of dust

“under the terms of this subcontract This plan shall inciude but not be limited to

the following:

e A listing of specific types and quantmes of equxpment to be used to suppress
dust;

e A listing of proposed methods and materials that ‘will be used to proactively
suppress dust and the frequency that routine dust suppression is to take place;

e A narrative description of how the Contractor field personnel will implement the
Dust Control Plan and how they will monitor for excessive or visible dust
including how records will be kept and where they will be maintained; and

A description of the notification process that the Contractor intends for FDF to
utilize during non-work periods to inform the Contractor of a dust alert.

Date: March 23, 1998 5-53 000038 Draft
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EXHIBIT 6.5
{Continued)

2.0

2.1

2.2

FUGITIVE DUST CONTROL REQUIREMENTS

The Contractor shall proactively suppress dust releases from each field activity by
applying Best Available Technology (BAT) dust control, such as the application of
water, dust suppression agents, or other appropriate methods approved by
appropriate FDF personnel and/or implementing BAT work practices at the beginning
and during each field activity.

- Project field activities shall be cont:nuously momtored by the Contractor for

. wssble emissions;

e FDF will provide Opaclty monitoring for each project and forward the information
to the Contractor; and - :

 All dust-generating field activities in an observed area shall cease immediately if a
fugitive dust limit is exceeded. An increase in BAT dust tontrols and/or work
practices shall be implemented to bring the fugitive dust emissions below the
limit during dust-generating activities (including wind erasion). Work shall not be

- restarted until FDF is completely satisfied that the method to suppress the
fugitive dust has been executed by the Contractor.

The Contractor shall have personnel on-call as defined in the plan during non-work
periods seven (7) days per week (including holidays) to respond to an off hours dust
alert. The Contractor shall provide a list of his personnel that will be on-call during

"non-work periods. Dust suppression is to begin no more than two (2) hours after

notification by FDF during non-work periods.

¢ The Cbntractor shall apply enough BAT dust control material to bring the fugitive
. dust emissions below the standard or site specific limit during dust- generatmg
activities (e.g. wind erosion); and

. The Contractor shall not leave the site without FDF concurrence that suffuclent

controls are in place

000059

Date: March 23, 1998 . . . 6-54 Draft
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EXHIBIT 6.5
{Continued)
2.3  Activities May Include

2.4

¢ & & & & O o ° o o

»»»»»»

‘Some of the activities which may require dust suppress:on are as follows

Hauling material and equipment;

Vehicle and equipment traffic;

Excavation;

Trenching;

LoadmglUnIoadmg, ‘

Transportation to Defined Roadway (paved or unpaved);

Load-in/Load-out on Storage Piles;

Materials Placement in Onsite Disposal Cell;

Vehicie Traffic on Storage Piles; and

Wind Erosion from Working -Faces.
Definitions

Paved Roadway or Paved Parking Area: a predetermined area designed and
improved specifically for vehicle traffic. Improvements to the predetermined area are
the application of materials such as asphalt or concrete that forms a firm level
surface for travel. :

Unpaved Roadway or Unpaved Parking Area: a predetermined area designed and
improved specifically for vehicle traffic. Improvements to the predetermined area
include the application of gravel, shredded shingles, cinders, compaction, etc. to
the delineated area. o '

Wind Erosion of Storage Piles: fugitive emissions from' storage piles strictly created
by the wind (and not by material handling equipment -or vehicle traffic).

Visible Particulate (Fugitive) Emissions: visible airborne particulate that are
generated from the operation of heavy equipment, equipment wheels or tracks,
any tools, or vehicle wheels. Visible particulate emissions are also. those
generated by wind erosion. [Regulatory methods that will be used for visual
determination of fugitive emissions are 40 CFR 60 Appendix A, Method 9 (used
by FDF)."Visual Determination of Opacity of Emissions from Stationary Sources”
and Method 22 (used by the Contractor) "Visual Determination of Fugitive
Emissions from Materials Sources and Smoke Emission from Flares”.]

000060

Date: March 23, 1998 6-55 Draft
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{Continued)

Material Handling/Vehicle Traffic on Storage Piles: includes activities such as loading in and
loading out of materials, excavation, and vehicle traffic on storage piles. Fugitive emissions-
created by the above activities on storage piles shall be subjected’to"thie standard defined in
this section. Fugitive emissions that can not be distinguished between material handling
activities and wind erosion will also be subjected to the standards defined in this section.

2.5

2.6

Site-Specific Limit

The Contractor shall apply the following Site-Speciﬁc Limits:

VlSlble partlculate emissions from any paved roadway or paved parking area shall -
not exceed one minute during any sixty-minute observation period.

Visible particulate emissions from any unpaved roadway, unpaved parking area,
project field activities, or wind erosion from storage piles shall not exceed three
minutes durmg any s:xty-mmute observation period.

Compliance with this limit shall be verified using 40CFRPart 60 Appendix A,
Method 22 "Visual Determination of Fugitive EmlSSIOHS from Materials Sources
and Smoke Emissions from Flares".

Actions:

The Contractor shall apply the following.

At the start of each day and periodically during the day, project personnel (FDF &
Contractor) shall tour paved & unpaved roads, paved & unpaved parking areas, -
storage piles, and project field activities taking place and proactively apply BAT
fugmve dust controls and/or work practices to minimize dust generatnon

Before fugmve.emlssaons are visible, BAT dust controls and/or work practices
must be implemented or increased.

if the limit is exceeded, all mechanical dust-generating activities such as traffic
on roadway in the observed area must cease immediately. An increase of
BAT dust controls and/or work practices shall be implemented to bring the
fugitive emissions to, at a minimum, below the limit during dust-generatmg
activities (mcludmg wind erosion).

000061

Date: March .23, 1998 6-56 Draft
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(Continued)

2.7 BAT Dust Controls/Work Practices

The Contractor shall irﬁplement the following BAT Dust Control/Work Practices as
applicable:

Seal off work areas, stock piles, working piles, etc. before the end of each
shift. ‘ ' '

In dry conditions, initiate dust control before each work shift and during lunch
breaks. _ : '

Wet sweep or otherwise remove any clods, clumps, tracks, or visible deposits
of soil or mud from paved roadways or paved parking areas; applying '
appropriate dust control measures to suppress the generation of visible dust
that may result from the sweeping or removal process.

Remove, as practical, any clods, clumps, or visible deposits of soil or mud
from unpaved roadways or unpaved parking areas, applying appropriate dust
control measures to suppress the generation of visible dust that may result
from the removal process. :

Repair or resurface roadways/parking areas as nee_ded or use an alternative
road surface as a last resort for unpaved roadways and_ parking areas.

Maintain roadway shoulders.

Minimize the amount of unnecessary traffic on roadways, parking areas and
areas around field activities.

Uimit vehicular and equipment operating speed to 15 miles per hour.

Reduce the speed limit as required to minimize dust generation.

A.x-:ply appropriate .dust suppression agents such as water or surfactant to the
materials being transported by truck load beds to ensure the transported

materials will not become airborne. Soil and soil like material shall not be
visible above the vehicle body.

Date: March 23, 1998 6-57 : 00@082 Draft
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(Continued)

3.0
3.1

3.2

33

Dat.e:‘March 23, 1998 R 6-58 Draft

e Cover truck load beds when transported materials are snll lnkeJy to become
airborne.

e Change configuration of material being transported (e.g. place less in truck).
e Minimize the height of drop during loading and unioading.

e Application of dust suppression materials approved by FDF such as: water,
resin, or equivalent combination of surfactant or crusting agents.

o Storage piles may be covered with a tarpaulin, plastic, etc., if practical.

e Soils in work areas and placed in stockpiles shall be rolled at the end of each
work day .

e For extended periods of planned inactivity, vegetate as a last resort if
protective cover or periodic application of surfactant or crusting agents proves
ineffective. :

» Change method of excavation/transport (e.g., from a front-end loader dumpmg
into a truck to a self-propelled pan) when feasible.

e  Wheel washing.' i

TRAINING

Contractor personnel shall review and understand the information contained in this -

document and shall be trained in the plan pertammg to an individual's
responsibilities.

The Contractor shall designate individuals that will reduire the appropriate training.

Personnel involved in performing compliance surveillance to ensure that fugitive
dust emissions from project field activities are meeting fugitive dust standards or
limits, must have the following FDF provided training:

] 40Cf=R60 Appendix A, Method 22 - "Visual Determination of Fugitive Emissions
from Material Sources and Smoke Emission from Flares.”

000063
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(Continued)
4.0 RECORDS
4.1 The Cc-+-actor shall complete a "Control of Fugitive Dust Emissions- Daily Record”

form 4. .chment "1" each time an application of dust suppression material is
performed and submit the completed forms to FDF weekly.

Enter on form:

o Identification of area that was treated and/or cleaned. Record using. sketch on
back of the form, or by attaching similar diagram at appropriate scale.

« The date the designated area was treated and/or cleaned.
» The manner the designated area was treated and/or cleaned.

e The application rate of dust.suppression material (at a minimum, the tank truck
load capacity and number of _t_‘ruckloads_ applied per unit of time per area, or
segment, to which applied): and : :

¢ The equipment operator (at a. mnmmum. the name of the Contractor or
subcontractor firm).

The Contractor shall document the visual determination of fugitive. emission on the
"Control of Fugitive Emissions Daily Record™ (EXHIBIT 6.5, ATTACHMENT 1) when
performing visible emission monitoring for paved and unpaved roadways, paved and.
unpaved parking areas, and wind erosion from storage piles and submnt the -
completed forms to FDF daily.

Date: March 23, 1998 6-59 A - Draft
ate: Marc | 000054 f
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EXHIBIT 6.5
ATTACHMENT 1 :
Control of Fugitive Emissions
Daily Record
Date:
TIME . AREA TREATMENT APPLICATION EQUIPMENT
TREATED METHOD : RATE OPERATOR
(see sketch) :
e _
e ».-_'A . 000065

Datei March 23, 1998 6-60 Draft
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EXHIBIT 6.6
LABOR UTILIZATION

Introduction

Fernald Atomic Trades and Labor Council (FAT&LC) and Greater Cincinnati
Building Construction Trades Council (GCBCTC) will supply all labor for the Silos
1 and 2 AWR Project as described below. The-Contractor will supply all
management and technical support.

The FDF contract with DOE gives FOF responsibility for managing labor relations
at the FEMP. FDF Industrial Relations (IR) negotiated a Project Labor Agreement
(PLA) with the GCBCTC, including all addendums, and a Collective Bargaining
Agreement (CBA) with the FAT&LC. The PLA and the CBA are provided in Part
5. Craft assignments for the GCBCTC crafts shall be made by the Contractor in
accordance with provisions of the PLA. IR will meet with the Contractor in order
to promote a better understanding of these agreements.

FDF IR retains primary responsxbxlnty for admnnxstenng and interpreting both the
PLA and CBA.

The FAT&LC represents FDF wage employees and affiliated Metal Trade Unions.
The GCBCTC represents Building Trades employees and the twenty affiliated
unions. Refer to Part 5 for a list of affiliated unions with both Councils.

To promote cooperative labor relations, FDF IR has increased communication,
team work, trust, and productivity between FDF management and the

. represented workforce and shared information in a timely manner with the '

respectwe signatory labor unions.

To continue cooperative labor relations for the Silos 1 and 2 AWR Preject, the

- Contractor shall develop a Labor Relations/Work Force Utilization Plan. This plan

will be reviewed by FDF prior to mobnhzatlon and shall address, at least, the

‘following mformatlon

» The Contractor's person who shall be responsibie for labor relations,
--promoting cooperative {abor-relations and- complnance ‘with the terms and
' condmons of the PLA and CBA;

Date: March 23, 1998 6-61: . . 0000886 Draft
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117

1.1.8

2.1

2.1.1

Date: March 23, 1998 : - 6-62

e  The handling of communications to promote teamwork, partnering, and
coordination within the represented workforces; :

» Discussion of how the represented workforces be integrated into the project
as a whole; _

. Discussion of the Contractor's support of dispute resolution to minimize
grievances; and :

. Discussion of Contractor coordination of its labor relatior;s efforts with FDF
lR.

Safety and health of all FDF and Contractor personnel is the first priority of FDF.
Implementation of health and saféty relative to this project involves a concerted
effort among DOE, FDF, the represented workforce, and the Contractor. The
Contractor shall conform to FDF's commitment to safety in the workplace, which
extends to all employees and contract personnel. The Contractor shall conform -
to FDF's guarantees to its employees, with respect to health and safety which

include: ‘ ST

e  The right to know hazards;

¢  The right to refuse work; _

e The right to have input regarding health and safety issues; -

e The right to personal protective equipment without charge to the employee;

and - _
* The right to participate in the safety excellence program.

These employee and Contractor personnel rights' are defined in Section 4 of the
CBA. '

. Labor Relations/Work Force Utilization Plan

"Remediation Work Allocation™ (EXHIBIT 6.6, ATTACHMENT 1), shows the
division of work between the FAT&LC and GCBCTC and represents the work
activities which FDF anticipates to be performed by FAT&LC and/or GCBCTC.
Although FDF is responsible for the management and supervision of the FOF work
force, the Contractor shall provide technical oversight and direction for all
activities performed by the FDF work force. Exhibit 6.6, Attachment 2,
Workforce Allocation Table, shall be used to designate the number of FAT&LC
and/or GCBCTC needed for.each operation.
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2.1.2

2.1.3
3.1
3.11

3.2

3.2.1

3.2.2

3.2.3

(Continued)

The Labor Relations/Work Force Utilization Plan shall show how the Contractor
plans to incorporate the FAT&LC and/or GCBCTC into the work process.

FAT&LC Wage Position Descriptions are included in Part 5.
FAT&LC Workforce Provisions

Management of the FAT&LC workforce shall be a cooperative effort between the
Contractor's supervisor(s) and the FOF Team Leader(s). The Contractor
supervisor shall oversee the technical direction of the FAT&LC workforce, while
the FDF Operations Team Leader will serve as a subject matter expert to the
Contractor supervisor. The FDF Operations Team Leader will assist the
Contractor's supervisor in scheduling training and procedure implementation with
respect to the FAT&LC workforce. The Operations Team Leader will coordinate,
with the Contractor's supervisor.. activities such as disciplinary action, the
employee replacement process, absenteeism, sick time, holidays, vacations,
attrition, overtime scheduling, work schedules, and other project logistic issues.

FAT&LC Workforce Staffing

FAT&LC personnel shall be used to pe}form residue retrieval, maintenance,
operations support, packaging, staging, loading and shipping activities.

‘Contractor technicians shall operate and control the AWR equipment. IR will

make the final decisions on workforce staffing .aft’er contract award.

The Contractor shall establish required process system training for the allocated
work positions that will constltute ‘the Contractor's labor force

The Contractor shall develop a work allocation table as outlined in Exhibit 6.6,
Attachment 2, and develop a biock flow diagram showing how it plans to
incorporate the wage employees into its process. The Labor Relations/Work
Force Utilization Plan shall reflect the entire project schedule from the time of

" identification of FAT&LC wage employees (i.e., prior-to startup) through project

completion, and outline the FAT&LC work force requirements. This Work Force
Utilization Plan shall identify the number and duration of shifts, the number of
wage positions required for each shift, theé number of Team Leaders required by
shift (or day, as appropriate), and the number of days of processing before
shutdown for planned maintenance downtime. The Work Force Utilization Plan
shall include allowances in the contract for absenteeism, training, vacations,
holidays, and attrition using the guidance described in Paragraph 3.6.1.

000068
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3.2.4

3.2.5

3.3
3.3.1

3.4

3.4.1

3.5

3.5.1

The Contractor shall notify FDF of the need and number of personnel required at
least 120 calendar days in advance of the need. FDF will post the positions and
selection shall be made in accordance with provisions of the CBA. During the
Qualitying Period (CBA, Section 17-8), the Contractor and the FDF Team Leader
shall assess the capability of the employees to perform the job. If the Contractor
finds an employee is incapable of performing the new job, the Contractor shall
document its findings and provide them to the FDF Contract Administrator. Final
determination shall be made by FOF IR based upon conformity to the CBA.

The Contractor shall inform the FDF Maintehance Organization of maintenance
personnel needed to support the Silos 1 and 2 AWR Project, not later than six

months prior to start-up of operations including:

e Number of personnel in each. maintenance craft needed;
e  Maintenance supervisory support needed; and '
»  Shift coverage needed.

Dispute Resolution

All disputes shall be handled in accordance with the CBA, Grievance Procedure
and Arbitration, Article VIll. The Contractor shall support FDF with information,
documentation and testimony as required during the process. FDF retains the
sole right of dispute resolution with the FAT&LC.

Disciplinary Action

The Contractor shall-address concerns involving violation of the rules of conduct
through the FDF Team Leader in accordance with the CBA. Any concerns, not

"addressed by the FDF Team Leader. shall be brought to the attention of the FDF

Contract Administrator.
Team Leader/Employee Replacement Process - -

FDF will maintain qualified site trained personnel for replacement of Team
Leaders. FDF will establish a pool of personnel to be available to cover work of
employees who terminate, are promoted, transfer, or take an assignment
vacancy. Site trained personne! will be made availabie within 30 calendar days of
occurrence of the termination.

000069
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3.6 Absenteeism, Sick Time, Holidays, Vacation, Attrition, and Training
3.6.1 The Contractor shall include a factor for absenteeism due to sick time, personal
leave, vacation and holidays in workforce planning. Currently, FDF uses a factor
of 25 percent for additional personnel due to sickness, training, holidays,
vacation, attrition, and absenteeism. .
3.7 Work Hours
3.7.1  Normal shifts and work hours shall be in accordance with the CBA. Changes in
the normal shift and work hours shall only occur after mutual consent of FAT&LC
and FDF and must be in accordance with the provisions of the CBA. Overtime
shall be assigned in accordance with CBA Section 15-6. The FDF Team Leader
will assure administration of these provisions. .
4.1 Contractor Responsibilities
4.1.1 ~ The Contractor shall submit, and implement, a Labor Relations/Work Force
Utilization Plan for review and concurrence by FDF, including a block flow
diagram and work allocation table G-1, G-2, G-3. This pian shall identify required
FOF Team Leader and FDF wage positions by description and number of each
required by shift.
4.2 Operational and Maintenance Procedure Training
4.2.1  The Contractor shall coordinate all proje'ctfsbeéific operational and maintenance-
training required for personnel, to include FAT&LC, FDF Team Leaders, and all
replacements through the duration of the contract. All training will be
coordinated through FDF.
4.3 - Payment of Overtime and Labor Hours in Excess of Authorized Hours
Overtime or other additional hours including those of additional personnel, not

4.3.1

5.1

5.1.1

--included-in the approved Labor -RelationsfWorkforce Utilization Plan, or in

accordapce with Part 4, SC-4 & SC-27 shall be at the Contractor's cost.

Labor Issues Roadmap

FDF has supplied Attachment 3 Labor Issues Roadmap, to assist the Contractor in
identifying CBA and PLA articles addressing various labor issues. This roadmap
does not relieve the Contractor of its responsibility to read and understand the
CBA between FDF-and the FAT&LC and the PLA between FDF and the GCBCTC.

000070
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ATTACHMENT 1

Silos 1 and 2 AWR Project
Remgdiation Work Allocation

To ensure compliance with the PLA with the GCBCTC and the CBA with the FAT&LC, the
proposed work allocation for the remedial waste treatment and disposal of the Silo 1&2
Waste Retrieval System Project will be as follows:

'GCBCTC

® © & o ¢ ¢ o .o

FAT&LC

Maintenance; and

_ Construction of the Radon Control and Retrieval facility;

Installation of process equipment and any other temporary facxlmes,
Construction of a Full-Scale Mock-Up;

LConstruction of the Transfer Tank Area and Retrneval System;

Utility connections; ,

Performance of Construction Acceptance Testing;

Performance of Integrated Construction Acceptance Testing; and
Performance of Full-Scale Mock-Up Demonstration.

Support for system operability testing activities;
Operations of waste retrieval system (incli.uding collection of samples);
Retrieving the waste from Silos 1 & 2;

Container and equipment handling and movement (FDF will provide hand
stackers, forktrucks, and attachments required);

General housekeeping;

Decontamination of equipment during facility shutdown;

Process operations support.

Date: March 23, 1998 6-66  Draft
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ATTACHMENT 2 :
Work Force Allocation Table
Construction of Waste Systerﬁ
Contractor Wage Description -_Shifts
‘ 1. 2 3 4
No. No. No. No.
Employees Empioyees Employees Empioyees
Operators '
Teamsters
Laborers
Team Leader(s)
Waste Retrieval/Transfer
Contractor Wage Description ' Shifts
Job Description Position 1 2 -3 4
.No..Emplcyeu No. Empioyees No. Employees No. Employses |
Operators ) ‘ ‘ '
Teamsters
Laborers
Team Leader(s)
. ' ~Maintenanc
Contractor Job Wage Description Shifts
Description Position 1 2 3 4
No. No. No. : No.
Employees Employees Employees Employees
Operators
Teamsters
“Laborers
Team Leaders(s)
: 00007<
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ATTACHMENT 3 :
Labor Issues Roadmap
ISSUES FAT&LC-CBA GCBCTC-PLA

7/

Health & Safety Oversight

Article IV, Safety & Health

Article XIV, Safety &v
Health

Role in Staffing

Article Il - Stability of Employment
Section 3-2 - Assignment of Work

Section 3-3 - Training

Article VI
Management Rights

Employee Replacement

Article XVII - Promotions, Transfers, and
Temporary Assignments

Section 17-4 - Assignment Vacancies‘
Section 17-5 ;‘_(:Iassiﬁcation Vacancies
Section 17-6 - Eligibility

Section 17-7 - Procedure

Section 17-8 - Qualifying Period

Article lll - Employment

Dispute Resolution
Article IV, Safety &
Health, Section 4-3,
Disagreement, etc.

Article Vill - Grievance Procedure and
Arbitration C

Article VIl - Work Stoppages, Lockouts and
Related Actions ’

Section 7-1 - Dispute Resolution Procedure

Article IX - Grievance
Procedure and Arbitration

Work Hours

Article XV - Hours of Work, Overtime,
Shifts and Premium Pay

Article X! - Hours of Work,
Overtime and Shifts

Worker's. Group

FDF's Responsibility -

Employer's Responsibility

Holidays/Vacation

Article X1 - Paid and Unpaid Time Off

Article X!l and Appendix A

Wages

Appendix. A. ... ... . . ... .

| Appendix A.

Discipline

Article V - "Management Rights”

Article XlI - Working
Conditions, Section 13-2,

{ HR 145

Date: March 23, 1998
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 EXHIBIT 6.7
AWR PROGRAMMATIC INTERFACES

The Contractor - be subject to several programmatic interfaces involving functional
areas and projects at Fluor Daniel Fernald. This exhibit will define the current
programmatic interfaces. These interfaces are subject to change due to the continuous
process improvement program at FDF.

1.0 Engineering Interface

. The Contractor's priméry e_ngineering interface is the FDF Project Engineering.

1.1 Engineering Status/Issues

The Contractor shall provide daily status and communication with FDF Project Engineering -
via the FDF Pro;ect Engineer located at the Contractor's engineering office.

1.2 Engmeenng Design and Document Review

Engineering Design and documents will be submitted in accordance with ACR-001
"Contract Submittal Requirements" and reviewed in accordance with following flow
diagram. The FDF Project Engineer is responsible for coordination of FDF review
comments and submitting these comments in wrmng to the Contractor. The Contractor is
responsnble for comment resolution. . '

Draft
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1.2 Engineering Design and Document Review (cont.)
Contractor Engineering Design /
Doa.rnml ’
Submitted to ECDC
FOF FOF FDF
Conatruction Maneger Project Engineer Operations Manager
Constructabiiity Safety Analysis Operabifity
Matarial of Construction Engineer Discipiines Readiness
Higging Reviews - Project Managament Reviews sm":“w.:'
| 000075
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The Contractor's primary construction interface is the Contract Construction Manager, in
accordance with the following flow diagram.

Cortrackr
Coreinction Myeges
FCF Constction Cesign Chenges FOF Prgect
Catracs Mrager Egineer Lead
FOF Grenatin FOF el
oF C
o Vacta &ﬂy H}‘Lan'v fCF Trairig n:r-'o:ng;s Osdpiine
Furction
Garerd Vs Hedth & Sefety
Ras
Corsinuction Wade
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3. Operation Interface
The Contractor's primary operation interface is the FDF Operation Manager or his
designee.
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4, Maintenance Interface

The Contractor's primary maintenance interface is the FDF Operations/Maintenance
Manager or the appointed maintenance supervisor. Maintenance activities need to be
accomplished utilizing FDF labor and the FDF maintenance program. The maintenance
interface is as follows:

Contractor Maintenance

FDF .
Operations/Maintenance
. Manager
FDF Maintenance Contractor Tech Support
Planner A Maintenance

FOF Site Maintenance
Enhanced Work Planning

’ Contractor Spare Parts

AWR Maintenance
Planning Approval

FDF Labor Perfofm
Maintenance Activities

0004078
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EXHIBIT 6.8
Facility Shutdown and Dismantiement

This section states the requirements for facility shutdown and dismantlement, inciuding
the decontamination of Contractor provided tools, equipment and material, waste and
debris generated from the AWR Project.

1.0 Facility Shutdown

The primary purpose of facility shutdown is to isolate utilities to the designated
facilities, remove gross quantities of hold-up from existing equipment, ductwork, pipes,
sumps, and perform gross decontamination. Decontamination of temporary. facilities and
construction equipment to the unrestricted release criteria has been established in Table
6.8-1. The Contractor shall submit a Safe Work Plan as described in Part 6, Section
4.1.1. The Contractor shall be responsible for all temporary utility connections required
during shutdown and dismantlement.

1.1 Isolation of Utilities

The Contractor shall isolate utilities including, but not limited to, electric power, water,
and compressed air from the designated facilities. " The Contractor shall inciude an
Energy Isolation Plan within the Safe Work Plan for FDF approval which describes
where, and how, the utilities shall be isolated.

Utilities shall be disconnected outside the facility early in the facility shutdown process,
by physically cutting, air gapping, and tagging the lines. The Contractor shall remove
all grounding conductors to grade level. The Contractor shall conduct a survey to
verify that all utilities are capped and/or controlled and notify FDF in wrmng of the
completion of the utilities isolation.

1.2 . Removal of Hold-up Material

The interior of Silos 1 and 2, Decant Sump and all equipment, piping, ductwork, and
sumps shall be assessed to determine whether they contain loose and/or visible hold-up
material. Loose is defined as material that is considered releasable through a credible
accident. If the item contains loose or visible material, the material shall be removed in
accordance with FDF-approved Safe Work Plans and packaged in accordance with the
Material Segregation and Containerization Criteria (MSCC).

000079
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If by visual inspection, hold-up material is found (solid or liquid), FDF shall be notified
immediately. If the volume is estimated to be less than one quart, the Contractor shall
remove and containerize the hold-up material in accordance with the MSCC. I[f the
material found is estimated to be greater than one quart by volume, activities shall
cease on that piece of demolition debris. In consuitation with FDF, the Contractor shall
remove, manage, and treat hold-up material greater than one quart by volume in
accordance with the Part 7-TRD, Section 5.0.

1.3 Gross Decontaminatioh

The Contractor shall perform gross decontamination of Silos 1 and 2, the Decant Sump
interior, the remaining equipment and the interior of the.retrieval facility. Gross
decontamination is defined as general housekeeping to remove contaminated debris,
vacuum loose dust, wet wipe equipment, ductwork, piping, and the interior of the
structure walls, and remove loose, visible residues.

1.3.1  Materials

If stabilizer coatings are employed, they shall be Carboline D3358 or approved equal.
Manufacturers may include, but are not iimited to: Tnemec Series 6 - Tnemec-Cryl,
Sherwin-Williams, or International Protective' Coatings.

If non-strippable coatings are employed, they may include, but are not limited to:
Polyrperic Barrier System (Bartlett), or an approved equal.

1.4 Debris/Waste Handling Criteria

Refer to the Waste Management Plan in Part 7-TRD, Section 5. ) for Debns/Waste
Handhng Criteria. .

1.5 Decontamination of Contractor-Provided Tools, Equipment, and Material ’

This section provides preventative measures for- and decontamination of Contractor-
provided tools, equipment (including vehicles), and material to a level that permits
removal from an enclosure/work zone, restricted reuse, or unrestricted release. This
section includes, but is not limited to:

Preventative measures/waste minimization;

Decontamination area requirements;

Methods of decontamination activities; .

Control of effluent and waste management ‘activitiés; and

Relocation, reuse, and release activities for tools, equipment, and material.

e o o o o
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1.5.1  Project Conditions and Requirements

The Contractor shall establish a holding area to allow FDF to perform tool and
equipment radiological surveying. The holding area shall be arranged such that routine.
access is prevented by means of fencing and/or barrier tape with appropriate posting to
identify that the items contained are being held for survey and the area is off limits to
individuals other than FDF/Contractor radiological survey personnel. Only those items
which meet the requirements for leaving the work zone shall enter the inspection area.

1.5.2  Contractor-Provided Tools and Equipment

The Contractor shall deliver approved decontamination and contamination-controliing
agent materials in original, new, and unopened containers bearing the .manufacturer's
label, and the following information: ‘

Name or title of matenal

Manufacturer's stock number and date of manufacture,
Manufacturer's name; and

MSDS sheets.

To meet the ALARA goal for tools, equipment, and materials, the Contractor shall
control residual contamination-to the extent that "there is no detectable contamination
on items that were free of contamination prior to use. When previously-contaminated
items are no longer required for use, there shall be no increase in the level of
contamination. Th:s includes, but is not limited to, the following:

. Protective measures prior to use of items;
. Preventative measures while items are being used; and
. Decontamination upon completion of work activities.

All Contractor-furnished tools, vehicles, equipment, and material shall be inspected for
radioactive contamination by FDF personnel prior to initial entry and upon ramoval from
the radiological control area. FDF will supply all survey instrumentation used to inspect

for radioactive contamination.

,The Contractor shall supply all equipment required to remove and/or control
contamination.
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The Contractor shall supply all eduipment required to control, filter, and move effluent
produced during removal of contaminants.

1.5.3. Preventing or Minimizing Contamination

The Contractor shall plan and coordinate all work to minimize exposure of equipment,
tools, and vehicles to potential radioactive contamination. Equipment shall be located in
the area with the least potential for contamination. For example, locate equipment
outside the facility with leads, hose lines, etc. wrapped and run to the interior-of the
facility (e.g., air compressors, high pressure washers, welders, generators, oxy-acetylene
cylmders, and battery chargers).

Prior to use on-site, the Contractor shall evaluate materials, tools and eguipment "for
ease of decontamination® and disassembly that may be required for decontamination.
Use of unrestricted release items shall incorporate appropriate precautions, prior to and
during use, to prevent contamination. Examples of precautionary measures may include
the following:

. Internal combustion equipment subject to contamination should have prefilters
or a separate source of outside air on the in;ake:

o High volume air handling equipment such as blowers, compressors, etc. shall-

" have a filtered inlet to minimize the potential ‘for internal contamination due to

build up of low-level radioactivity. Vents for air coolmg shall be covered in a
similar manner;’

. The Contractor shall be prohibited from bringing electrically-driven mobile
equipment to the FEMP (e.g., fork lifts) except where only electncally-dnven
equipment is available;

. Protective sheathing/covers, strippable coatings, or protective caps shall be used’
to minimize the potential-for contamination (e.g., coating the buckets of man
lifts or other walking/standing surfaces). In addition, all openings on
equnpment tools, or vehicles that may permit contamination of maccessmle or
difficult to clean areas shall be covered and protected; and

. if sealants and/or coatings are used during the pfojeci. the Contractor sha!l
’ protect tools and equipment from overspray. In addition, the Contractor shall
ensure that the sealant and/or coating can be readlly removed dunng facility

shutdown actwmes, if necessary.
00008<
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1.5.4

Decontamination Area Requirements

Tools and equipment used inside an enclosurelbunldmg shall be decontaminated at an
existing indoor debris washmg location.

Options for establishing outdoor decontamination areas include:

1.5.5

Using an existing pad.
Constructing a temporary containment area where;
- Containment must have a bermed perimeter to ensure run-off control;

- - An example of acceptable containment is Herculite with sandbag
underlayment- perimeters on a nonpenetrating grade; and

- Containment used must maintain its integrity.

Methods of Decontamination Activities

If decontamination becomes necessary, the Contractor shall, at a minimum, use the
following, if applicable:

.- s mm e mam- ~

Dry cleaning;

Steam cleaning;

High pressure hot water washing (may be used in conjunction with abrasive
techniques and approved decontamination agents) with a minimum of 1 ;000 psi
and High Efficiency Particulate Air (HEPA) vacuummg. and

When selecting a decontamination techmque other than. those identified above,

consideration shall be given to those technologies that minimize radiological
airborne emissions, secondary wastes, and tool or equipment damage.

000083
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1.5.6  Relocation, Reuse, and Release of Tools, Equipmer;'i; énd Material

The Contractor shall perform all decontamination activities required to verify that:the
surface contamination limits identified in Table 6.8 are not exceeded. FDF will perform
final verification surveying.

The Contractor shall ‘prbvide a minimum of 24 hours prior notice to FDF of intent to
remove tools and equipment from the work area.

1.5.7 Release of Tools, Equipment, and Material from Contamination Areas to the
Controlled Area :

If removable contamination in excess of .the limits of Table 6.8 is present on the toolé, ‘

" equipment, or material then the items shall remain in the contamination area for .

decontamination or the items shall be contained such that no contaminated surfaces of
the item are accessible without dlsassembhng the equipment or breachmg the
containment.

Examples of acceptable containment include plastic wrapping, yellow Herculite wrapping,
or a sealable hard container. However, the containment used must be adequate to
maintain its integrity considering the weather, conditions of storage, and the methods or
conditions of transport. S

If the removable contamination limits are met, but the total {fixed plus removable) limit
is exceeded, the item may be labeled or identified as radioactive material by FDF and
released to the controlled area. . .

1;5.8 Unrestrictéed Release Criteria =

All items are considered potentially contaminated if they have been used or stored in
controlled areas that could contain unconfined radioactive material. '

Prior to being released from the controlled area, all items will be surveyed by FDF to
determine whether both removable and total surface contamination (including
contamination on and under any coating) are in compliance with the levels given

in Table 6.8-1 and that the item has been subjected to ALARA.

Upon approval from FDF, the Contractor shall remove the tools, equipment, and/or
matenals off-site within eight hours. .
000084
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1.5.9 Tools and Equipment With Detectable Radioactivity

Tools and equipment with detectable radioactivity may be réleased with the concurrence
of a FOF Material Release Evaluator (MRE). The following- criteria shall be met:

. Residual radioactivity shall be at or below the unrestricted release limits
identified in Table 6.8-1.

o All areas shall be readily accessible for residual radioactivity survey, including
proper surface counting geometry to allow for accurate quantification. Itemns
with inaccessible areas that are likely to be contaminated, but are of such
size, construction, or location as to make them inaccessible for survey, shall be
assumed to exceed the limits for release. The item shall either be
.disassembled to permit an adequate survey to certify that internal

" contamination is at or below the limits of Table 6.8-1 or a well-documented
process can be applied to provide confidence that contamination in inaccessible
areas is not probable. In evaluating the potential for contamination in
inaccessible areas, consideration shall be given to where the item was used on-
site and preventative measures taken prior to use {(such as coverlngs,
wrappings, air intake fi ttefs, etc.).

o The decontamination effort performed is such.that the residual levels of _
radioactivity are ALARA and further significant reduction in radioactivity would
require unreasonable efforts.

'1.5.10 Release to an Off-site Licensed Facility

If the Contractor possesses -the appropriate license to receive, possess, use, and
transfer the equipment, tools, material, or vehicles with radioactive contamination, the
Contractor may elect to remove such items from the site in lieu of decontamination.
The Contractor.shall comply with all Federal,. State, and local.regulations during. the. ..
packaging, shipping, and receipt of the equipment. The  Contractor shall submit a copy
of the license and applicable procedures to FDF for compliance review prior to removal
of the contaminated equipment. A copy of all Bills of ‘Lading shall be submitted to
FDF prior to shipment. ‘

The Contractor shall provide 24 hours notice to FDF prnor to shipping radioactive tools,
equipment, and/or matenal :
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1.5.12 Facility Shutdown and Secondary Waste

The Contractor shall be responsible for the broper management of all secondary waste
generated during safe shutdown activities. Proper management includes any necessary
treatment, characterization sampling, documentation, proper packaging, and interim
staging prior- to FOF acceptance for disposal. ' '

Waste water should be treated to meet the AWWT acceptance criteria in Part 7-TRD,
Section 5.0. ' _

FDF will accept the pretreated, if required, waste water for final treatment at the FEMP
AWWT, :

2.0 Submittals

This section identifies and-describes the-required submittals for facility shutdown and
dismantlement tasks. (Reference Part 6, EXHIBIT 6.2 and Part 7, ACR-001, for
additional submittal information.)

2.1 Facility Shutdown Submittals

The Contractor shall submit a Safe Work Plan for FDF concurrence. The work plan
shall include the following information:

. Energy Isolation Plan .
- Identifies energy source of a specific process, equipment or system;

- Identifies the methods for shutting down, isoléting. blocking, and securing
the specific process, equipment or system;

- ldentifies the methods of verifying isolation;

- Shall be prepared consistent with™ the latest revision of RM-0021, Safety
‘Performance Requirement No. SPR2-15; .

- Initiated, written, approved, distributed, and maintained in accordance with
. latest revision of FDF Lockout/Tagout procedure Part 7, OP-0004.

000088
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1.5.11 Unsuccessful/lmpractical Contractor Decontamination

If FDF determines that the Contractor has implemented the requirements of EXHIBIT
6.8-1 and the Safe Work Plan and the Contractor's decontamination efforts are
unsuccessful or decontamination is not practical, then refer to Part 4, SC-10.

SURFACE CONTAMlNATlON LIMITS* TABLE 6.8-1

" U-nat, U-235, U-238, and 5,000 dpm/100 em? . | 15,000 dpm /100 cm? 1,000 dpm/100 cm?

associated decay products,
alpha emitters.

Transuranics, Ra-226, | 100 dpm/100 cm? 300 dpm/100 cm? 20 dpm/100 cm?
Ra-228, Th-230, : .

Th-228, Pa-231,
Ac-227, 125, 129,

Th-nat, Th-232, Sr-90, Ra- | 1,000 dpm/100 em? 3,000 dpm/100 cm? 200 dpm/100 cm?
223, Ra-224, U-232, |-126, : ’ )
131, -133.

Beta-gamma emitters ' :

(nuclides with decay modes | 5,000 dpm /100 cm? 15,000 dpm /100 cm? 1,000 dpm /100 cm?
other than alpha emission g :

or spontaneous fission)
except Sr-90 and others
noted above.

—

* Where surface coma'rlmon by both alpha and beta-gamma emitting nuclides exists, the limits established for alphs
and bot&qm ermung mdidu :hould q:ply u\depondcnﬂy

P - ———t e camr

- * As used in this table, dpm (disintegrations per minuts) means the rate of emission by radicactive material as
determined by correcting the counts per minute observed by an appropriets detector for background efficiency, and
geometric factors sssocisted with the instrumentation.

¢ Measyrements of average comun'nam should not bs averaged over more than one square meter. For objects of less
- surface area, the average should be derived for each cbject.

* The maximum contamination level spplies to an srea of not more than 100 cm®

* The amount of removable radicactive material per 100 c?® of surface area should be determined by wiping that area
with dry fiter or soft absorbent paper, applying moderats pressure, and assessing the amount of radicactive material on
the wipa with an sppropriate instrument of known efficiancy. When removable contaminaton on cbjects of less surface
area is determined, the pertinent levels should be reduced proportionally and the entire surface should be wiped.

' The limits presentad for transuranics, Re-226, Ra-228, Th-230, Th-228, Pa-231, and Ac-227 may be adjusted on @
case-by-case basis. Consult with FOF RedidodcbﬁWequired to apply these limits for unrestricted releaso.
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{Continued)

. Establishment of Temporary Utilities

Identify the type of utilities that the Contractor shall provide;
Identify the methods the Contractor shall tie-in to portable utilities; and
identify where the utilities shall be located.

. Removal of Hold-up Material

identify, characterize, locate, and quantify hold-up material;

Define the system to be worked;

Identify specific point(s) of entry;

Identify use of secondary containments at each point where the system is

_opened; : .

Identify final storage locations for containerized waste; and
Identify removal, management, and treatment procedures for hold-up material
estimated to have a volume gréater than one quart.

. Gross Decontamination Plan

Methods and equipment for gross decontamination;

Methods to control, handle, and minimize waste; and

Product Data - Manufacturer's technical information, inciuding the material
to be used, its intended use, and its application instructions. '

000085y
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1.0  Architectural Engineering {(AE) Drawings

The following Architectural Engineering Drawings (AE) show existing conditions at Fernald. The
Contractor may order these drawings from Queen City Reprographics' at the Contractor
expense.

Drawing # ' A : Title - Revision Date

1.1 Site Interface Drawings

94X-5500-E-SK-4000  Site Plan Interface Drawing
Existing Electrical Utilities

94X-5500-G-SK-1026 Facility Space Availability
. Plot Arrangement OU4

94X-5500-G-SK-7034  Site Access to Accelerated
Waste Retrieval Silo 1 & 2

94X-5500-G-5000X  Space Allocation Site Plan
: : ouv4 .

94X-5500-M-SK-7033  Site Plan Interface Drawing
Existing Piping- Utilities

22A-5500-P-00804 Grid 31A Undeiground 5
' Utilities
22A-5500-P-00805 Grid 31B Underground ' 5
‘ Utilities '

1.2  Silos and Decant <Sump. Tank Drawings

34X-1450-M-00014  Decant Sump Tankby = . . 2
Catalytic Construction

34X-1450-M-00087 Detail Two 125,000cf Slurry
T ¢ 77T Storage Tank '

34X-1450-M-00089 Detail Two 125,000cf Siurry
' ' ) Storage Tank

34X-1450-P-00023 ©  General Layout K-65 ' 3
. Storage Area

000091
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Drawing #
34X-1450-P-00088

34X-1450-P-00090

34X-1450-5-00091

=~ 8103

Title ' Revision © Date

Detail Two 125,000cf Slurry
Storage Tank

Detail Two 125,000cf Slurry
Storage Tank

Detail Two 125,000cf Slurry

Storage Tank

1.3 Silos Dome Drawings

34X-5500-S-00108
34X-5500-S-00109
34X-5500-S-00110

' 34X-5500-5-00111

Protective Cover System
Site, Demo & Location

Protective Cover System
Dome Plans & Details

Protective Cover System
Sections & Details

Protective Cover Systems
Structural Steel

1.4  Waste Pit Area Drawings

40A-4445-E-00068

40A-4445-E-00069
40A-4445-E-00070

40A-4445-E-00071

40A-4445-G-00054

40A-4445-G-00055
40A-4445-G-00056

40A-4445-G-00057
' 40A-4445-G-00058

Date: March 23, 1998

Electrical - Single Line 1 12-21-90
Diagram & Legend ' .
Electrical - Site Plan 1 12-21-90
Electrical Pump Station 1 12-21-90
Power & Control
'Electricai Control Diagrams 1 | 12-21-90
& Details
Key Plan 1 12-21-80
Location Plan o 1 12-21-90
Site Plan’ 1 12-21-90
Grading Plan #1 1 12-21-90
Grading Plan #2 1 12-21-90
00009< -
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Drawing #
40A-4445-G-00059
40A-4445-G-00063
40A-4445-G-00064

40A-4445-G-00065
40A-4445-G-00079

40A-4445-G-00080 .
40A-4445-N-00078 -

40A-4445-P-00073
' 40A-4445-P-00074

40A-4445-P-00075

40A-4445-P-00076

40A-4445-5-00060
40A-4445-5-00061
40A-4445-5-00062

40A-4445-X-00053
' 40A-4445-X-00066

40A-4445-X-00067 .

1.5 - Silo 4 Drawings

Date: March 23, 1998

Title
Grading Plan #3
Trench Drain Profiles

Storm Sewer and Culverts -
Profile & Detail

Site Details

East Detention Area - Plan
and Sections

‘North Detention Area - Plan

and Sections

Schematics and Enclosure
Arrangements

Legend Sheet

Pipihg & Instrumentation
Diagram - Waste Pit

--‘Perimeter Collection Pump

Stations

" Underground Plpmg Plan and

Profile

Pumping Equipment & Piping

Layout & Details

Sump & Pump Station - Plan

& Details

Controlled Inlet Structures -
Plan & Detail

Miscellaneous Structural
Details

Cover Sheet

Waste Pit Area Stormwater
Control

Waste Pit Area Stormwater
Control

7-3:
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Revision
1
1
2

Date
12-21-90
12-21-80
10-10-91

12-21-90
10-10-91

10-10-91

12-21-90

12-21-90
12-21-80

12-21-90

" 12-21-90

12-21-90

10-10-91

©12-21-90

10-10-91
10-90

10-90
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Drawing # -
94 X-5900-X-00503
94X-5900-X-00504

- 94X-5900-X-00505

94X-5900-X-00506
94X-5 900-G-06544
94X-5900-G-00545
94X-5800-G-00546

94X-5900-A-00485

94X-5900-A-00509

94X-5900-A-00510

94X-5900-S-00591

94X-5900-S-00592 -

94X-5900-S-00593

94X-5900-S-00594

94X-5900-S-00595

94X-5900-5-00596 -

94X-5900-5-00598

Date: March 23, 1998

Title
Project Titie Sheet

Drawing index - Sheet 1 of
2

Drawing Index - Sheet 2 of
2 _

Legend Symbols

Civil - Site Plan

| Civil - Grading Pian

Civil - Details

Architectural - Plan and
Elevations - Pump Support
Structure Enclosure

Architectural - Section and
Details - Pump Support
Structure Encldsure

Architectural - Schedule and
Details - Pump Support
Structure Enclosure

Structural - Plans - Pump

Support Structure

‘Structural - Elevations -

Pump Support Structure

Structural - Force Diagrams
and Sections - Pump
Support Structure

Structural-- Sections and
Details - Pump Support
Structure

'S’tructuréf - Stair Plans,

Sections, and Details - Pump
Support Structure

Structural - Ladder Details -
Pump Support Structure

Structural - Plans, Sections,
and Details - Pump Support
Structure

7-4
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Drawing #
94X-5900-S-00599

94X-5900-S-00600

94X-5900-5-00601

. 94X-5900-F-00491

94X-5900-F-00482
94X-5900-F-00483
94X-5900-F-00484

94X-5900-M-00620
94X-5900-M-00621

94X-5900-M-00622

94X-5900-M-00623

94X-5900-M-00624

Date: March 23, 1898

=7 8103
Lo
-
L
Title ' Revision Date

Structural - Miscellaneous
Pipe Support Details - Pump

. Support Structure

Structural - Dome Segment
Removal - Pump Support
Structure

Structural - Equipment Pad
Pian, Sections, and Details -
Pump Support Structure

Process - Process Flow
Diagram - Symbols and
Legend Sheet

Process - Process Fiow

Diagram - Hydraulic
Surrogate Waste Removal

Process - Process Flow
Diagram Silo 3 ‘Pneumatic
Waste Removal

Pocess - Process.Flow
Diagram -Silo Radon
Treatment System

Material Handling - General
Arrangement Elevation -
Hydraulic Slurry Waste
Removal

Material Handling - General
Arrangement Plan -
Hydraulic Slurry Waste
Removal

Material Handiing - General
Arrangement Section -
Hydraulic Slurry Waste
Removal '

Material Handling -
Equipment Arrangement -
Silo Insert Assembly

Material Handling -
Equipment Detail - Silo Door

000095
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Drawing # Title Revision Date

94X-5900-M-00625  Material Handling -
Equipment Detail - Track
Frame

94X-5900-M-00626 Material Handling -
: ’ Equipment Detail -
Maintenance Carriage

94X-5900-M-00627 Material Handling - Plan -
Sections and Details -
Equipment etail - Silo Insert

94X-5900-M-00651 Material Handling - Plan -
Silo'3 Pneumatic Waste
Removal System

94X-5900-M-00652 Material Handling -
) Elevations and Details - Silo
3 Pneumatic Waste Removal
System

94X-5900-P-00750 1  Piping/Plant Design - Lower
- Piping Plan - Silo 4 Area

94X-5900-P-00751 Pipping/Plant Design - Upper
Piping Plans and Section -
Silo 4 Area

94X-5900-P-00772 Piping/Plant Design - Piping
Plan - Silo 4 Area

94X-5900-P-00754 Piping/Plant Design - Piping
and Pipe Support Details

94 X-5900-H-00498 Mechanical Utilities -
Symbols Legend and
General Notes - Silo 4

94X-5900-H-00493 Mechanical Utilities - Air
Flow and Control Diagram -
Equipment. Room .and Silo 4.

94X-5900-H-00664 Mechanical Utilities -.
Sections - Silo 4 Ventilation
Systems

94X-5900-H-00531  ..Mechanical Utilities - Floor
" Plans and Details- Silo 4
Ventilation Systems

000096 -
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Drawing #
94X-5900-E-00552

94X-5900-E-00553
94X-5900-E-00554
94X-5900-E-00555

94X-5900-E-00556
94X-5900-E-00558

94X-5900-E-00560

94X-5900-E-00562
94X-5900-E-00560
94X-5900-E-00562
'94X-5 900—E-005§3

94X-5900-E-00564

94X-5800-E-00567

- 94X-5900-E-00568

94X-5900-E-00667

94X-5900-E-00565

94X-5900-E-00666

94X-5900-E-00668

Date: March 23, 1998

Title

Electrical - Symbols and
Legend - Sheet 1 of 2

Electrical - Symbols and
Legend Sheet 2 of 2

Electrical - Single Line
Diagram - Silo 4 Waste
Removal Area

Electrical - Cable Schedule .
Electrical - Conduit Schedule

Electrical - 486V Power and
Grounding Plan - Silo 4

Electrical - Interconnection
Diagram

Electrical 120V Power and
Lighting Plan - Silo 4

Electrical - interconnection
Diagram :

Electrical 120V Power and
Lighting Plan - Siio 4

Electrical - Panel Schedule

Electrical - Elementary
Diagrams

Electrical - Heat Trace Riser

Diagram

Electrical - Elevations and
Detail - Starter Rack No. 1
and Poles -

- Electrical - Elevation -

Starter Rack No. 2

Electrical - Elementary
Diagrams - Sheet 2 of 2

Electrical - Elevation - Power '

Pole No.3

Electrical - 486V Overhead
Power

7-7
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Drawing #
94X-5900-N-00495

94X-5900-N-00496

94X-5900-N-00497
94X-5900-N-00500

94X-5900-N-00501

94X-5900-N-00486

578103

Title Revision Date

Mechanical Process - Piping
and Instrumentation
Diagram - Symbols and

. Legend Sheet

Mechanical Process - Piping

and Instrumentation .

Diagram - Silo 4 Hydraulic ch
Slurry Waste Removal

System

Mechanical Process - Piping’
and Instrumentation
Diagram - Radon Treatment
System Sheet 1 of 3

Mechanical Process - Piping
and Instrumentation
Diagram - Radon Treatment
System Sheet.2 of 3

Mechanical Utifities - Piping
and Instrumentation
Diagram - Radon Treatment
System Sheet 3 of 3

Material Handling - Piping -
and Instrumentation
Diagram Pneumatic Waste
Removal System

1.6  Silo Superstructure Design

94X-5900-X-00967

94X-5900-X-00968
94X-5900-X-00969

94X-5900-G-00970
94X-5900-G-00971 :

94X-5900-G-00973

94X-5900-G-00974

94X-5900-G-00975

Date: March 23, 1998

Project Title Sheet

Drawing index

Civil - Site/Utility Plan

Civil - Grading Plan

Civil - Details - Sheet 1 of 2
Civil - Details - Sheet 2 of 2
Civil - Utility Profile

000Q98. ., ;4
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Drawing #
94X-5900-A-00976

94X-5900-A-00992
94X-5900-A-00977
94X-5900-A-00978

94X-5900-5-00979
94X-5800-5-00980"

94X-5900-5-00981

94X-5900-S-00982

94X-5900-S-00983

94X-5900-S-00984

 94X-5900-S-00985

94X-5900-5-00986

94X-5900-5-00987

94X-5900-S-00988

Date: March 23, 1998

Title

~ Architectural - Plans and

Interior Elevation - Silo 1
and 2 Equipment Room

Architectural - Elevations -
Silo 1 and 2 Equipment
Room

Architectural - Sections and
Details - Silo 1 and 2
Equipment Room

Architectural - Schedules
and Details - Silo 1 and 2
Equipment Room

Structural - Key Plan - Silo 1
and 2 Superstructure

Structural - Enlarged Plan -
Silo 1 and 2 Top Chord

Structural - Enlar.ged Plan -

" Silo 1 and 2 Bottom Chord

Structural - Enlarged Pian -
Silo 1 and 2 Equipment

_Room

Structural - Enlarged Plan -
Silo 1 and 2 Equipment
Room

Structu_ral - Plan and Details
- Silo 1 and 2 Dome
Segment Removal

Structural - Elevation - Silo 1
and 2 Truss

Structural - Elevations - Silo
1 and 3 Towers and
Equipment Room

Struciural - Sections and
Details - Silo 1 and Silo 2

Structuralv- Sections and
Details - Silo 1 and Silo 2

= 8103
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Drawing # Title Revision Date

94X-5900-5-01024  Structural - Sections and

Details - Silo 1 and 2
Superstructure

94X-5900-5-01025 Structural - Sections and

Details - Silo 1 & 2
Superstructure

94X-5900-S-01027  Structural - Sections and

Details - Silo 1 & 2 -
“Superstructure

94X-5900-5-00989 -  Structural - Plans, Séctions,

and Details - Silo 1 and 2
Stairs

94X-590,0-S-'00990 Structural - Elevations and

- Details - Silo. 1 and 2
Ladders

94 X-53900-5-00991 Structural - Plans and

Sections -Silo 1 and 2
Concrete Foundation

94X-5900-S-01009 Structural - Truss Force

2.0

2.1

Diagram - Silo 1 and 2

-Architectural Engineering (AE) Specifications

The following AE Specifications specify work to be performed on this Contract.

Number : Title Revision Date

40710-RP-0001  Silos 1 & 2 Technical 0
Requirements Document

_ Fluor Danlel Fernaid (FDF) Engmeenng Specuflcatlons and Administration Contract
‘Requirements. :

The following FDF Engineering Specifications and Admlnlstratlon Contract Requnrements
specify work to be performed on this Contract. :

Specifications Sections

Number Title Revision "~ Date
11010 - HEPA Vacuum Cleaner Requirements 0 04/08/87
15860 - HEPA Air Filtration Devices 1 12/03/97

Requirements

Date: March 23, 1998 - Q00100 ;44 . Draft
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Administrative Contractor Requirements
Number Title . Revision Date
ACR-001 Contract Submittal Requirements 5 - 02/02/98
ACR-002 Contractor Safe Work Plan Format : 3 01/05/98
Requirements
ACR-003 Contractor Fire Extinguisher Inspection 1 03/26/97
Requirements
ACR-004 Contractor Ladder Inspection 1 03/26/97
. Regquirements
- ACR-005 Contractors Disposable Anfi- 1 - 03/26/97
: Contamination Ciothing Requirements
ACR-006 Contractor Portable Structures 1 . 03/26/97
ACR-007 Waste Material Handling Criteria for 1 03/26/97

Construction Projects’

3.0 FDF Reference Information

~ The following FDF Site Procedures/Plans and reports are reference information
for this Contract. The Contractor can obtain these documents from Queen

City Reprographics.

Document #

20100-PL-0014

ED-12-4015
ED-12-4016
ED-12-6003

EM-0010
EM-0028
EW-0002

EW-0016-
FD-1000
'FEMP-OU4ROD-8 Final

Date: March 23, 1998

Title

Waste Acceptance Criteria Attainment Plan for the On-
Site Disposal Facility.

Performance Grading
Equipment and Piping Labeling

System Operability Testing and Startup and Turnover
Plan ' ‘ '

Event Notification and Occurrence Reporting
Audible Communications

Chain of Custody/Request for Analysis,Record of

.Sample Control »

EEMP Task Order System
Sitewide CERCLA Quality Assurance Project Plan

Final Record of Decision for Remedial Action at
Operable Unit 4 :

000101
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Document # Title

Silos Project

" M-134
M-140

M-143
MT-0003
NS-0002

NS-0003

NS-0004
NS-0005

OP-0004

OP-1001
OP-1002
 OP-1005
OP-1008
OP-1010
OP-1011
OP-1012
OP-1013
OP-1014
OP-1015
OP-1016 .
OP-1017
PL-3049

Date: March 23, 1998

Hazard Analysis Report

Standing Orders for Vitrification Pilot Plant/Silos Project
Operations

Facilities Closure and Demolition Projects Division
Procedure System

FDF Maintenance Referénce Guide
FEMP Work Request/Order Procedure

Unreviewed Safety Question Determination and Safety
Evaluation System

FDF Safety Assessment Hazard Screemng and
Classification

Audible 'Safety Records

Safety Analysis Reports and Technical Safety
Requurements

FERMCO Lockout/Tagout (Hazardous Energy and
Material Control)

Operations Organizétion and Administration
Shift Routines and Operating Practices
Control of On-Shift Training
Control of Equipment and System Status

" Independent Verification
Logkeeping" |
Opérations Turnover

Operations Aspects of Facility Chemistry and Unique
Processes

Required Reading

Tnmely Orders to Operators

Operations Procedure Availability and Use
Operator Aid Postings

Implementation Plan for Safety Analysis Reports and
Technical Safety Requirements at FEMP

000102 7-12 _ Draft
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-Document #
PSM-105
RM-0016
RM-0020
RM-0021
RM-0025
RM-0029
RM-0034
RM-0045
RM-2116

Date: March 23, 1998

o PART 7
. N C.NO FSC 624

> 8 103 TECH. REG
Title
Silos Project Conduct of Operations Applicability M.atrix
FDF Management Plan A |
Radiological Controls Requirements Manual
Safety Performance Requirements Manual
Pre-Operational Assessment (PA) Progrém
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4.0 Relative FDF Waste Retrieval Information

This following information is existing FDF Silos 1 and 2 waste retrieval, studies,

_design and evaluations. The Contractor may obtain these documents from Queen
City Reprographics. If the Contractor utilizes this information, the Contractor
shall validate, certify and assume all responsibility for this design.

Document #

40700-RP-0001

40150-RP-0002 -

97005-Rest-003.2
-4000-RP-0004
40000-RAD-0001

40200-RP-0001

5.0 General Relative Information

Title

Silo Superstructure CFC Design
Package

Waste Retrieval Evaluation Report

Radon Treatment System
Evaluation

AIR Pre-Conceptual Design

Houdini Il Reconfigurable in-Tank
Report

OU4 Remediation Action
Conceptual Design Report

OU4 Silo's Project ALARA
Evaluation

OU4 Silo Superstructure Design for

the Silo Project Foundation Design

The following is reference information to this Contract that is not provided. It is
assumed to be available to the Contractor through the internet.

Document#
11000004 *ED

10 CFR 820

10 CFR 830

10 CFR 835

10 CFR Part 830.120

10 CFR Part 860

Title

FEMP NPDES Permit

Procedural Rules for DOE Nuclear Activities
Nuclear Safety Management

Occupational Radiation Protection

Nuclear Safety Management - Quality Assurance
Requirement.

Trespassing on Administration Property, issued 1/1/93
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Document#

10 CFR Part 1017

10 CFR Part 1021.2

10 CFR Part 1022

10 CFR Part 1046
29 CFR Part 1904

29 CFR Part 1910
29 CFR Part 1926

33 CFR Part 330, Appendix A

40 CFR Part 61
40 CFR Part 261

40 CFR Part 262

40 CFR Part 263.20-31

40 CFR Part 264
40 CFR Part 264, B (OAC

3745-54-13, 14, 15, and 16)

40 CFR Part 264, C (OAC

3745-54-31 through 35, and

37)
40 CFR Part 264, D (OAC

3745-54-51, 52, 55, and 56)

40 CFR Part 264, | (OAC
3745-5571 through 78)

40 CFR Part 264, J (OAC
3745-55-91 through 96)

40 CFR Part 264.14

40 CFR Part 264.552, S
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Title

Identificaﬁon and Protection of Unclassified Controlied
Nuclear Information, issued 1/1/93

NEPA Implementation

Compllance with FloodplamNVetlands Environmental
Review Requnrements

Physncal Protection of Security {ihtérésts, revised 1/1/93

Recording and Reporting Occupatlonal Injuries and

llinesses
Occupational Safety and Health Standards

"Safety and Health Regulations for Constructson, July
1, 1994,

USACE nationwide Permits and Conditions

National Emission Standards for Hazardous Air Pollutants
ldentification and Listing of Hazardous Waste

Standards Applicable to Generators of Hazardous Waste

Standards Applicable to Transporters of Hazardous
Waste

Standards for Treatment, Storage, and Disposal Facilities

General Facility Standards

General Facility Standards

Contingency Plan
Container .Storage
Tank Systems, ‘40 CFR 265J

Standards for Owners and Operators of Hazardous

. Waste Treatment, Storage, and Disposal Facilities -

Security, issued 7/1/92

Corrective Action Management Units; Temporary Units
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40 CFR Part 264.1101 and
1101

40 CFR Part 300

40 CFR Part 302

‘41 CFR Chapter 101-20, 103 .

48 CFR Part 970.22

49 CFR, Subchapter C

Afnended 'Consent'Agreement
A&Sl N.13.1 - 1969

ANSI N322-1975

.ANSl N323-1978

ANSI N42.18-13980

ANSI N43.2 - 1988

ANSI N43.3-1993

ANSI N45.2.11

. B.O.C.A.
DOE Order 210.1

DOE Order 225.1.
DOE Order 231.7
DOE Order 413.1
DOE Order 420.1
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Containment Buildings

Title

National Oil and Hazardous Substances Poliution
Contingency Plan

Designation, Reportable Quantities, and Notification
Physical Protection and Building Security, issued 7/ 1/93_

Application of Labor Policies (pre-employrhent
Investigations), issued 1/1/93

Hazardous Materials Regulations

Administrative DOckét No. V-W-90-C-057, issued
10/1/91

Guide to Sampling Airborne Radioactive Matenals in
Nuclear Facilities

Inspection and Test Specifications for Direct and Indirect

Reading Quartz Fiber Pocket Dosimeters

Radiation Protection Instrumentation Test and Calibration

Specifications and Performance of Onsite
Instrumentation for Continuously Monitoring
Radioactivity in Effluents

Radiation Safety for X-ray DiffractionAand Fluorescence
Analysis Equipment

" General Safety Standard for Installations Using

Nonmedical X-ray and Sealed Gamma-Ray Sources

(formeriy ANSI N543-1974, with the same title)

Quality Assurance Requ:rements for the Desngn of
Nuclear Power Plants .

_ Uniform Building Code or Local Fire and Building Codes

Performance Indicators and Analysis of Operations
Information

Accident Investigations
Environment, Safety, and Health Reporting
Management Control Program

Facility Saféty, Contractor Requirements Document
(CRD)
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Document#

DOE Order 425.1
DOE Order 430.1
DOE Order 440.1

DOE Order 470.1
DOE Order 471.1

DOE Order 472.1
DOE Order 1240.28 -

DOE Order 1324.5B
DOE Order 1360.2B
DOE Order 1450.4

~ DOE Order 4330.4B
DOE Order 4700.1
DOE Order 5480.19
DOE Order 5480.20A

DOE Order 5632.7A
DOE 1430.1D
DOE 5400.5

DOE 5480.21
DOE 5480.22
DOE 5480.23
DOE 5480.29
DOE 5482.18
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Title
Startup and Restart of Nuclear Facilities
Life Cycle Asset Management (LCAM)

Worker Protection Management for Federal and
Contractor Empioyees

Safeguards and Security Program

Lol 251

identification and Protection of Unclassified Controlled_
Nuclear Information, Paragraph 5 only of Contractor
Requirements Document (CRD) :

Personnel Security Activities, Contractor Requirements
Document (CRD)

Unclassified Visits and Assignments by Foreign

Nationals, change 001 issued 9/3/92

" Records Management Program

Unclassified Computer Security Program, issued 5/18/92

Consensual Listening-in to or Recording Telephone/Radlo
Conversations, issued 11/12/92

Main'tenance Management Program
DOE Project Management System
Conduct of Operatnon

Personnel Selectlon, Quahflcatlons, Training, and
Staffing Requirements at DOE Reactor and Non- Reactor
Nuclear Facilities

Protective Force Program
Scientific and Technical Information Management

Radiation Protection of the Public and the Environmant,
issued 2/8/90, change 1, 6/5/90 '

Unreviewed Safety Questions
Technical Safety Reduirements
Nuclear Safety Analysis Reports

Employee Concerns Management System

'Environmental, Safety, and Health Appraisal Program
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DOE 5484.1

DOE 6430.1A
DOE EM-STD-5502-94 -
DOE Std. 3009-94

DOE N 441.1
DOE/EH-0256T
DOE-STD-1027-92

DOE-STD-3005-YR

Federal Facility Compl'iance
Agreement

IEEE 142
|ES Standard

National Environmental Policy
Act (NEPA)

Nevada Test Site NV0-325

NFPA 780

OAC 3745-15-07, and ORC
3704.01 through .05

OAC 3745-17-07

OAC 3745-17-08
"OAC 3745-31

OAC 3745-31-05(A)

OAC 3745-53-20 through 31)

OAC 3745-95
OAC 3745-95
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Title

Environmental Protection, Safety and Health Protection
Information Reporting Requirements

General Design Criteria
Hazard Baseline Documentation

Preparation Guide for USDOE Non-Reactor Nuclear
Facility Safety Analysis Réport™ - |

Radiological Protection for DOE Activities

Department of Energy Radiological Control Manual

- Hazard Categorization and Accident Analysis Techn‘iques

for Compliance with DOE Order 5480.23

Evaluation Guidelines for Accident Analysis of Safety
Structures Systems and Components

~ U.S. EPA Docket No. FFCA;HW-OO1 , issued 7/6/88

Grounding Requirements

Lighting Requirement

Defense Waste Acceptance Criteria, Certification, and
Transfer Requirements, issued 10/88, Rev. 1 issued 6/92

Lightning Protection

Prohibitions of Violations, and Air Pollution Nuisance

Control of Visible Particulate Emissions from Stationary
Sources ‘

Control of Fugitive Dust
Permits to Instalt New Sources of Pollution

Permits to Install New Sources of Pollution, Criteria for
Decision '

Transportation Requirements
Backflow Prevention and Cross-Connection Control

Safe Drinking Water
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ODOT Location and Design
Manual

- Ohio Administrative Code -

Chapter 4101.2

Ohio Administrative Code
Chapter 4101.8

Ohio Administrative Code
Chapter 4104.4

SW-846 - EPA Publication
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UCRL 15910
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Storm Water Drainage Design

Title

Building Code

Pressure Piping System Code

Boiler Code

"Test Methodology fer Evaluating Solid Waste,

Physical/Chemical Methods"

Human Factor Design Guidelines for Maintainability of
DOE Nuclear Facility
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SILOS 1 AND 2 AWR PROJECT

1.0 INTRODUCTION

The objective of the Accelerated Waste Retrieval (AWR) Project is to extract the materials
from Silos 1 and 2, segregate appropriately (i.e., remove discrete objects), and transfer the
residue to transfer tanks for staging before final remediation. Due to the residue
characteristics, silos' condition, radon emanation and the execution of this project at a
United States Department of Energy (DOE) facility, there are numerous limitations and
constraints which effect this project.

The purpose of the Technical Requirements Document (TRD) is to detail the minimum
requirements for the Contractor in the areas of project management, design and
documentation. Due to radiological issues and DOE concerns, this project shall require
Readiness. Reviews in accordance with DOE Order 425.1 and the Fluor Daniel Fernaid (FDF)
Pre-Operational Assessment (PA) Program. To comply with readiness requirements for this
project, comprehensive documentation, evaluations, ptanning and training shall be required.
The AWR Project Block Flow Diagram, Figure 1-1, presents the project requirements for
readiness. - '

‘ The Silos 1 and 2 Project which includes the AWR Project will consist of four stages :

o Stage 1: maintenance of the silos and reduction of radon concentration prior to
silo retrieval operations (in the scope of the AWR project);

. Stage 2: material retrieval from silos, segregate,v and transfer residue to the
Transfer Tank Area, or TTA (in the scope of the AWR project);

e Stage 3: staging and temporary storage of the residue material in'the TTA prior
to transfer to the residue remediation operation;

e Stage 4: retrieval of the residue from the TTA and transfer and processing at the
Full-Scale Remediation Facility. '

1.1 Eleménts of Secti'o-n 2.0

Section 2.0 of this document defines the design functional requirements and the design
criteria for this project. it also defines the areas of technical concern and provides the

latest data from engineering studies.

! Throughout this document, the term 'silos’ will be used to refer to Silos 1 and 2, and the
term 'material’ will be used to refer to the contents of the silos.

Date: March 23, 1998 1 Draft
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1.2 Elements of Section 3.0

Section 3.0 of this document defines the project management and documentation minimum
requirements in support of FDF readiness requirements. Each document required shall be
created in Word Perfect and shall be reviewed and approved by FDF. The Contractor shall be
required to submit an electronic and hardcopy of these documents. Te.expedite the FDF
review and ORR processes, all of the Contractor's documents shall be formatted to FDF
documents in accordance with ACR-008.

1.3 Elements of Section 4.0

Section 4.0 of this document defines the operating and maintenance requirements for this
project. This chapter defines the requirements for any operating and maintenance activities
utilizing FDF workforce.

1.4  Elements of Section 5.0

Section 5.0 of this document defines the Waste Management requirements and interfacing.
This section will describe the FDF waste management procedures, drivers, forms, material
disposition, containerization soil management, berm management and wastewater

management.

1.5 List of Appendixes

e Appendix A: Defines the Physical and Chemical Characteristics of the Silos
Residue;

e Appendix B: Project SRID Requirements and the Applicable or Relevant and
Appropriate Requirements {ARARs);

e Appendix C: Physical Characteristics and Conditions of the FEMP Site;

e Appendix D: Radon Test Data;

e Appendix E: ConOps Matrix;

e Appendix F: Radon Control System, Phase'|;

e Appendix G: AWR Surrogate Formula;

e Appendix H: Silos Integrity.

1.6 Available Documentation

The foliowing FDF produced engineering documents on the issue of Silos Waste Retrieval
shall be available upon request:

« Accelerated Waste Retrieval Pre-Conceptual Design;
o Silo Superstructure Design;

Date: March 23, 1998 ’ 2 00011? Draft
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e Waste Retrieval System Evaluation? (WRE) Report
¢ Houdini Waste Retrieval System;

¢ Radon Treatment System Evaluation; and

» OU4 Remedial Action Conceptual Design Report.

The FDF generated information is not intended to influence the Contractor's design process.
If the contractor chooses to use any of the FDF design information, the Contractor shall
validate, certify and assure all responsibilities for this design or any Contractor's
modifications.

2.0 BASIS FOR DESIGN

The engineering design process for the AWR project shall be performed in a manner
consistent with the responsibilities and authorities of FDF under its contract with the United
States Department of Energy (DOE). The basis of design presented in this section serves to
establish the technical baseline required for a Contractor to initiate a design. The basis of
design provides the following elements to the Contractor:

Functional Description (Sections 2.1 and 2.2) defines the scope, illustrates
relationships, and defines each function. These sections provide the Contractor
with an explanation of what needs to be performed in order to satlsfy the
objectives of the AWR project;

+ System Requirements (Section 2.3). A system model is presented and each
system is defined by its functional scope and requirements. This section shall be
used by the Contractor in the development of a design concept;

* Desian Requirements (Section 2.4). This section includes programmatic and
general design requirements that govern work performed at the FEMP and shall
be used by the Contractor in the development of a design concept; and

+ Relevant Design Criteria {Section 2.5). This information provides reference data
(e.g., residue characterization, geological, site infrastructure, radon adsorption,
etc.) necessary for the design and construction activities included in the scope of

this contract.

2 Fernald Environmental Management Project, Silos 17 & 2 Waste Retrieval System
Evaluation, 40700-RP-0001, Revision A; April 28, 1997.

Date: March 23, 1998 3 Draft
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2.1 Functional Analysis

The AWR Functional Analysis Diagram is presented in Figure 2-1 and provides the
Contractor with an overview of the functions required to accomplish the AWR project. The
level of detail provided in Figure 2-1 is limited to avoid reference to a specific method and/or
technology. This level of detail is considered adequate in defining the functional basis that
characterizes the AWR project. Functions labeled in the diagram are discussed in Section
2.2 of this document.

A functional analysis is a structured methodology employed early in the engineering design
process to determine the requirements that define the scope of the project. The functional
analysis identifies the requirements for performing a process or mechanical function without
dictating the physical design or specific technology and/or process of that function. It
defines boundaries to functions, identifies the various systems or steps that shall be
required to perform the identified functions, establishes logical functional relationships, and
presents the information as a hierarchy of modular functions.

For the purposes of this section, a function is defined as an action required to complete a
defined activity. The first function, Accelerated Waste Retrieval, is the programmatic
function. This function represents the highest level management objective of the AWR
project and is defined by a sequence of seven lower level functions that define how to
accomplish the programmatic function. Each of the lower level functions is defined by sub-
functions that further define functional scope. It is significant to note that this model does
not provide a chronological sequence for the defined functions. This feature of
representation is deliberate since the functional analysis model serves only to present a
functional hierarchy and define the functional scope and relations.

The functional analysis model utilizes a top-to-bottom logical approach to define the -
functional activities that shall be performed in order to satisfy the programmatic function.
(This model does not include the non-technical/ administrative elements required of this
contract). Following the model in a downward direction addresses the "how to do it”
component of the function, while moving in an upward direction addresses the "why do it"
component. The functional analysis model does not dictate the physical design of a
concept or suggest a specific process, rather it identifies and develops the functions to be
performed, defines the boundaries of each function, and establishes a logical representation
of the functional hierarchy required to accomplish the AWR project.

000113
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2.2  Functional Descriptions

Functional descriptions provide the Contractor general information of the functions
illustrated in Figure 2.1. The functional description includes an overview of a function,
identifies significant activities that define a function's scope, and designates the function to
a system. The information presented in the functional description is essential to the
Contractor in the development of a design concept. Table 2-1 identifies the appropriate
sections of the TRD that address the functional descriptions for the functions defined in
this section and cross references the system where the function resides.

Table 2-1 Functional Descriptions

Date: March 23, 1998

Functnon n | Function Seéfipn_; System
e H ' S Section .
Programmatic Accelerated 2.2 N/A 2.3
Retrieval '
1.0 Retrieve Silo 2.2.1 SWRS 2.3.1.1
Materials
1.1 Access 2.2.1.1 SWRS 2.3.1.1
Materials
1.2 Mobilize 2.2.1.2 SWRS 2.3.1.1
Materials
1.3 Transport 2.2.1.3 SWRS 2.3.1.1
Materials C
1.4 Collect Samples , 2.2;1 4 SWRS 2.3.1.1
1.5 Remove Berm 2.2.1.5 SWRS 2.3.1.1
2.0 Control Radon 2.2.2 RCS 2.3.1.2
2.1 Collect Radon 2.2.2.1 RCS 2.3.1.2
0001
5 Draft
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Table 2-1 Functional Descriptions

{Continued)
Function Function Functioﬁ Section ~ System System
Title- : : I Title: Section
2.2 Remove Radon 2.2.2.2 RCS 2.3.1.2
from Releases : '
2.3 Monitor 2.2.2.3 RCS -2.3.1.2
Releases for ’
Radon
3.0 Retrieve Decant 2.2.3 DWRS 2.3.1.3
Sump
Materials
3.1 Access 2.2.3.1 DWRS 2.3.1.3
Materials '
3.2 Mobilize . 2.2.3.2 DWRS 12.3.1.3
Materials
3.3 Transport 2.2.3.3 DWRS 2.3.1.3
Materials :
4.0 Stage Residue 2.2.4 : TTA System 2.3.1.4
4.1 Segregate 2.2.4.1 TTA System 2.3.1.4
Residue i
4.2 Store Residue - - 2.2.4.3 TTA System 2.3.1.4
5.0 Decontaminate 0 2.2.5 FDS 2.3.1.6
Facilities
5.1 Remove 2.2.5.1 FDS 2.3.1.6
Contamination
5.2 Collect 2.2.5.2 FDS 2.3.1.6
Contaminatipn
5.3 Transport 2.2.5.3 FDS 2.3.1.6
Contamination )
6.0 Retrieve Staged 2.2.6 TWRS 2.3.1.5
Residue )
Date: March 23, 1998 6 Draft
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Table 2-1 Functional Descriptions

(Continued)

Function Function Function‘ Section System System

Title Title -Section

6.1 Access Residue 2.2.6.1 TWRS 2.3.1.5

6.2 Mobilize 2.2.6.2 TWRS 2.3.1.5
Residue

6.3 Transport 2.2.6.3 TWRS 2.3.1.5
Residue

7.0 Demonstrate 2.2.7 FSMS 2.3.1.7
Concept

7.1 Access 2.2.7.1 FSMS 2.3.1.7

Silo

7.2 Retrieve AWR 2.2.7.2 FSMS 2.3.1.7
Surrogate

7.3 Control 2.2.7.3 FSMS/RCS 2.3.1.7/

Headspace 2.3.1.2

7.4 Stage AWR 2.2.7.4 FSMS/TWRS 2.3.1.7/

Surrogate A 2.3.1.4

7.5 Transfer AWR 2.2.7.5 FSMS/TWRS 2.3.1.7/

Surrogate 2.3.1.8

7.6 Dispose of 2.2.7.6 " TWRS 2.3.1.7

AWR Surrogate
00012
Date: March 23, 1998 7 Draft
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2.2.1 Function 1.0; Retrieve Silo Materiai

The Retrieve Silo Material function shall provide technology, methods, and facilities required
to remove the material from the silos. The retrieval of silo material is functionally defined by
Access Material, Mobilize Material, Transport Material. Collect Samples, and Berm Removal.

The Retrieve Silo Material function is performed by the Silos Waste Retrieval System
(SWRS) (Section 2.3.1.1).

2.2.1.1 Function 1.1; Access Material

The Access Material function shall provide the systems, structures, and components (SSCs)
required to gain entry to the silos material The Access material function is defined by the
physical interfaces with the silo structures(inciuding support facilities), provision of a
pathway for the deployment and recovery of retrieval equipment, maintaining and
monitoring the interface and pathway, management of secondary waste removed during
construction of facilities, monitoring confinement of the access system and remote viewing
of activities. '

2.2.1.2 Function 1.2; Mobilize Material

The Mobilize Material function shall provide the SSCs required to mobilize the silo material
and remove it from the silos. Mobilize material is defined by the removal of materials from
the silos, maintaining and monitoring retrieval equipment, segregation of materials (e.g.,
residue from discrete objects) remote viewing of silo materials and retrieval activities.

2:2.1.3 Function 1.3; Transport Material

The Transport Material function shall provide the SSCs required to transfer all materials from
the silos to the TTA. Transport Material is defined by the transfer and/or packaging
materiails from the silos,-maintenance and monitoring of the transfer system.

2.2.1.4 Function 1.4; Collect Samples

The Collect Samples function shall provide the SSCs required to collect and package
representative samples of residue. Collect Samples is defined by collecting residue,
decanting free liquids (if required), preventing radon releases, packaging residue for storage,
inventory management of samples, and physical monitoring of packaged samples.

2.2.1.5 Function 1.5; Remove Berm
The Remove Berm function shall provide the SSCs required to excavate/remove the berm

from around the silos, concurrent with material retrieval. Remove Berm is defined as
excavating the berm material and transporting the material to the FDF designated location.

Date: March 23, 1998 8 Draft
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2.2.2° Function 2.0; Control Radon

The Control Radon function shall provide the technology, method, and facilities required to
mitigate radon emissions by controlling radon gases in all SSCs and activities associated
with the AWR project and the Full-Scale Remediation Facility (not part of this contract).
Control Radon is functionally defined by Collect Radon, Remove Radon from controlled
releases, and Monitor Releases for Radon.

The Control Radon function is performed by the Radon Control System (RCS) (Section
2.3.1.2).

2.2.2.1  Function 2.1; Coliect Radon

The Collect Radon function shall provide the SSCs required to collect radon gas generated
during the operational activities associated with the AWR project. Coliect Radon is defined
by the collection of off-gases containing radon from the residue radon process, and
mainteriance of the collection system.

2.2.2.2 Function 2.2; Remove Radon from Releases
The Remove Radon from Releases function shall provide the SSCs required to reduce radon
gas to acceptable levels prior to any controlled releases to the environment. Remove Radon

from Releases is defined by the selective extraction of radon and maintenance of the
removal system.

2.2.2.3 Function 2.3; Monitor Releases for Radon

The Monitor Releases for Radon function shall provide the SSCs required to monitor process
emissions for radon bearing-gases. Monitor Releases for Radon is defined by the monitoring

" system and maintenance of the monitoring system.

2.2.3 Function 3.0; Retrieve Decant Sump Materials

The Retrieve Decant Sump Material function shall provide the technology, method, and
facilities required to periodically remove material from the decant sump tank during the AWR
project. The Retrieve Decant Sump Material is defined by the Access, Mobilize, and
Transport of decant sump material.

The Retrieve Decant Sump Material function is performed by the Decant Sump Material
Retrieval System (DWRS) (Section 2.3.1.3).

Date: March 23, 1998 ' 9 Draft
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2.2.3.1 Function 3.1; Access Decant Sump Material

The Access Decant Sump Material function shall provide the SSCs required to gain entry to
the material in the decant sump tank. Access Decant Sump Material is defined by the
physical interface with the decant sump tank, the pathway provided for the deployment and
- recovery of retrieval equipment, maintenance and monitoring of the interface and pathway,
and management of secondary waste {removed during construction of facilities).

2.2.3.2 Function 3.2; Mobilize Decant Sump Material

The Mobilize Decant Sump Material function shall provide the SSCs required to mobilize and
remove the material from the decant sump tank. Mobilize Decant Sump Material is defined
by the removal of material and maintenance of retrieval equipment.

2.2.3.3 Function 3.3; Transport Decant Sump Material

The Transfer Decant Sump Material Function shall provide the SSCs required to transfer
materials removed from the decant sump tank. Transport Decant Sump Material is defined
by the material handling and transfer systems, segregation of materials (e.g., discrete
objects from water), and maintenance and monitoring of the system.

2.2.4 Function 4.0; Stage Residue

The Stage Residue function shall provide the technology, methods, and facilities required to
receive and stage the residue from the Retrieve Silos Material function (function 1.3) and
the Retrieve Decant Sump Material function (functions 3.3), as required. Stage Residue is
functionally defined by Segregate Residue and Store Residue.

- The Stage Residue function is performed by the TTA System (Section 2.3.1.4)}.

2.2.4.1 Function 4.1; Segregate Méterial

The Segregate Material function shall provide the SSCs required to maintain segregation of
the residue transferred to function 4.0. Segregate Residue is defined by the segregation of
silos residue (e.g., maintaining separate inventories for each silo's residue) and maintenance
of the segregation system. o

2.2.4.2 Function 4. 2; Store Residue

The Store Residue function shall provide the SSCs required to store residue transferred to
the Stage Residue function (function 4.0) over the duration of the AWR project in
preparation for the Full-Scale Remediation Facility. Store Residue is defined by temporary
storage for silos residue and maintenance of the storage system.

Date: March 23, 1998 10 Draft
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2.2.5 Function 5.0; Decontaminate Facilities

The Decontaminate Facilities function shall provide the technology, methods, and facﬂmes
required to decontaminate the silos, decant sump tank and process equipment after all
materials have been removed. The Decontaminate Facilities function is defined by the
Remove Contamination, Coliect Contamination, and Transport Contamination.

The Decontaminate Facilities function is performed by the Facility Decontamination System
(FDS) (Section 2.3.1.6).

2.2.5.1 Function 5.1; Remove Contamination

The Remove Contamination function shall provide the SSCs required to remove
contamination from the silos decant sump tank and process equipment. Remove
Contamination is defined by structure access, deployment and retrieval of decontamination
(decon) equipment, contamination removal methods/systems, radiation detection systems,
and maintenance of the decon system. -

2.2.5.2 .Function 5.2; Collect Contamination
The Collect Contamination function shall provide the SSCs required to collect and package
all displaced contaminated materials {function 5.1). Collect Contamination is defined by a

contamination collection system, packaging system, radiation monitoring system, and
maintenance of the collection and packaging system.

2.2.5.3 Function 5.3; Transport Contamination
The Transport Contamination function shall provide the SSCs required to transfer collected/
packaged contaminated material (function 5.2). Transport Contamination is defined by the

transfer/matenal handling equipment, radiation monitoring systems, and maintenance of the
packagmg ‘and the transfer system.

2.2._6 Function 6.0; Retrieve Staged Residue

The Retrieve Stéged Residue function shall provide the technology, method, and facilities

“reéquired to remove the residue from the Store Residue function (function 4.2). Retrieve

Staged Residue is functionally defined by accessing the residue storage facilities, mobilizing
the residue, and forward transferring of the residue to the silos Full-Scale Remediation
Facility (forward transfer not in scope of this contract).

The Retrieve Staged Residue function is performed by the TTA Waste Retrieval System
(TWRS) (Section 2.3.1.5).

Date: March 23, 1998 - 11 ‘ Draft
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2.2.6.1 Function 6.1; Access Residue

The- Access Residue function shall provide the SSCs required to gain entry to the residue
stored in the Store Residue function (function 4.2). Access Residue is defined by the
physical interface with the Store Residue function, provision of a pathway for the
deployment and recovery of retrieval equipment, maintenance and monitering of the
interface and pathway.

2.2.6.2 Function 6.2; Mobilize Residue

The Mobilize Residue function shall provide the SSCs required to mobilize and remove the -
residue from the Store Residue function {function 4.2). Mobilize Residue is defined by the

methods and systems to remove residue and heel material from the Store Residue function,
the mobilization equipment, and maintenance of the mobilization system.

2.2.6.3 Function 6.3; Transport Residue

The Transport Residue function shall provide the SSCs required to transfer residue stored in
the Store Residue function (function 4.2) to the Full-Scale Remediation Facility. Transport
Residue is defined by the transfer of residue from the Store Residue function and
maintenance of the transfer system.

2.2.7 Function 7.0; Demonstrate Concept, Silo 4

The Demonstrate Concept function shall provide the methods, technology, and facilities
required to demonstrate successful operation of the Contractor's AWR facilities. This.
function requires the Contractor to provide a full-sized mock-up facility on the Silo 4
structure, utilizing and/or modifying existing facilities for operator training and proof of
principle testing of the following AWR systems: SWRS, RCS, TTA Systems, TWRS, and the
AWR control system. The Demonstrate Concept function is defined by accessing the Silo 4
structure, retrieving AWR surrogate material, controlling Silo 4 headspace gas, staging AWR
surrogate in the TTA System, and forward transfer of the AWR surrogate using the TWRS.

The Demonstrate Concept function is performed by the Full-Scale Mock-Up System (FSMS)
(Section 2.3.1.7) in conjunction with other defined systems is required (see following
sections).

>
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2.2.7.1 Function 7.1; Access Silo

The Access Silo function shall provide the SSCs required to demonstrate the Access
Material function (function 1.1} on the Silo 4 structure. Access Silo is defined by the
support structure/facilities required to interface with the Silo 4 structure, entry into the Silo
4 interior, pathway provision for the deploymeéent and recovery of retrieval equipment,
maintenance and monitoring of the interface and pathway.

2.2.7.2 Function 7.2; Retrieve AWR Surrogate

The Retrieve AWR Surrogate function shall provide the SSCs required to demonstrate the
Mobilize and Transfer Material functions (functions 1.2 and 1.3) on the AWR surrogate in
Silo 4 (AWR surrogate shall include discrete objects and heel material). Retrieve AWR
Surrogate is defined by deployment of retrieval equipment, mobilization of the AWR
surrogate forward transport of the AWR surrogate to the Stage AWR Surrogate function
(function 7.4), handling and packaging of discrete objects, and heel removal.

2.2.7.3 Function 7.3; Control Headsp_ace Gas

The Control Headspace Gas function shall provide the SSCs required to demonstrate proof
of principle (e.g., engineering, safety basis) of the Control Radon function (function 2.0).
Control Headspace Gas is defined by collecting Silo 4 headspace gas, removing Silo 4
headspace gas for controlled releases, ahd monitoring Silo 4 headspace gas.

The Control Radon function is performed by the FSMS (Section 2.3.1.7) and the RCS
(Section 2.3.1.2).

2.2.7.4 Function 7.4; Stage AWR Surrogate

The Stage AWR Surrogate function shall provide the SSCs required to demonstrate the
Stage Residue function (function 4.0) using the AWR surrogate transferred forward from the
Retrieve AWR surrogate function (function 7.2). The Stage AWR Surrogate function is
defined by temporary storage of AWR Surrogate, and maintenance of the storage system.

The Stage AWR Surrogate function is performed by the FSMS (Section 2.3.1.7) and the
TTA System (Section 2.3.1.4).

2.2.7.5 Function 7.5; Transfer AWR Surrogate

The Transfer AWR Surrogate function shall provide the SSCs required to demonstrate the
Retrieve Staged Residue function (function 6.0). The Transfer AWR Surrogate function is
defined by accessing the AWR surrogate stored from function 7.4, mobilizing the AWR
surrogate, transferring the AWR surrogate back to Silo.4 for reuse, or transferring it to the
Dispose of AWR Surrogate function {function 7.6).

Date: March 23, 1998 : ' 13 . Draft
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The Transfer AWR Surrogate function is performed by the FSMS (Section 2.3.1.7) and the
TWRS.

2.2.7.6 Function 7.6; Dispose of AWR Surrogate

The Dispose of AWR Surrogate function shall provide the SSCs to properly dispose of the
AWR surrogate offsite. The Dispose of AWR Surrogate function is defined as collecting the
AWR surrogate at the end of the full-scale mock-up testing, or at the-end: of additional uses
to be determined by the Contractor, appropriately packaging the AWR surrogate,
transporting the surrogate offsite, and disposing of the AWR surrogate in a commercial
landfill or other approved repository. '

2.3 System Requirements

System requirements provide the Contractor general information that contribute to the
development of System Design Descriptions required for the engineering design process.
Section 2.5 of this document presents relevant criteria appliicable to the engineering design
process for the systems presented in this section. The following sections present
requirements for the AWR systems.

All design of Contractor's systems must comply with applicable or relevant and appropriate
requirements {ARARSs) identified for the project for protection of human heaith and the
environment. These requirements are identified in the Environmental Protection (EP) and
Environmental Restoration and Waste Management (EW) Functional areas, and in more
detail, in the ARAR table presented in Appendix B. :

2.3.1 AWR Systems

Figure 2.2 provides a diagram of the key AWR project systems. This diagram establishes a
systems convention that shall be used by the Contractor in the development of the AWR
design (i.e., the Contractor shall, as a minimum, develop these systems). The use of this
model serves t0-establish a systems convention during design development and is not
intended to preciude the use of "other™ systems as required by the Contractor. Figure 2-2
identifies the AWR systems and interfaces.

AWR systems, as defined within this section, include the following:

e Silos Waste Retrieval System (SWRS);

¢ Radon Control System {RCS); ‘

e Decant Sump Waste Retrieval System (DWRS);

e Transfer Tank Area System (TTA); |

» Transfer Tank Area Waste Retrieval System (TWRS);

Date: March 23, 1998 i 14 Draft
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 Facility Decontamination System (FDS), and
o Full-Scale Mock-Up System (FSMS).
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The following sections present requirements for the development of the AWR systems.
2.3.1.1 Silos Waste Retrieval System

The scope of the SWRS is functionally defined in Section 2.2.1 of this document. The
SWRS shall access, mobilize, and remove the material from the interior of the silos and shall
provide the capability of collecting samples.

The SWRS shall be capable of accessing the silos (each measures 80 feet in diameter, by 27
feet high at the side wall, and approximately 36 feet high at the geometric center) and
removing approximately 8,800 cubic yards of material from -both silos over the duration of
the AWR project. The discrete objects contained within a silo shall be managed separately.
The exact location and nature of the discrete objects within a silo will not be known until
such time that they are encountered during the retrieval action. The SWRS shall be capable
of removing these objects from the silos in such a way that the impact to retrieval
operations is minimized, radon confinement is not compromised, and contamination is not
spread. :

Table 2-2 provides system requirements for the SWRS.

Date: March 23, 1998 . 17 : Draft
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Table 2-2 Silos Waste Retrieval System Requirements

Requirement

Requirement

Number

SWRS-001 Ensure capability of the SWRS to mobilize all material in the silos,
transport it outsnde of the silos, and deliver it to the TTA.

SWRS-002 Ensure that material retrieval system does not impact silo integrity.

SWRS-003 ‘Berm removal shalil have minimal impact to silos integrity and shall
be performed consistent with the Contractors methods noted in the
Berm Excavation Plan (Section 3.1.11). Berm removal shall be
performed in accordance with Waste Management requnrements,
Section 5.

SWRS-004 Remove and transfer all material of Silos 1 and 2 within a one year
retrieval period.

SWRS-006 Ensure_that construction materials do not compromise the residue,
ambient conditions, and operating conditions.

SWRS-007 Minimize water accumulation in the silos.

SWRS-008 Provide Closed Circuit Television (CCTV) viewing inside the silos
during retrieval operations. :

SWRS-009 Prevent the uncontrolled release of headspace radon from the siios -
utilizing an interface with the RCS.

SWRS-014 Provide safe shutdown, secure standby, and restart capablhty of the
SWRS.

SWRS-015 Provide sufficient shielding to limit radiation on the top of the silo

Date: March 23, 1998
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Table 2-2 Silos Waste Retrieval System Requirements

{Continued)

Requirement

Requirement

Number
SWRS-016 Provide local control of all functions of the SWRS.
SWRS-017 Provide remote monitoring and control from the accelerated retrieval
. control room for SWRS process control functions.

SWRS-018 Limit total additional loading on each dome to no more than 700
pounds.

SWRS-019 { Ensure that design of SWRS provides for ease of decontamination

: and demolition at the end of Stage 2 operation.

SWRS-020 Ensure that design life of the SWRS is 10 years.

SWRS-022 Provide local evacuation alarms activated from the’site
Communications Center interface. '

SWRS-024 ‘Utilize remote retrieval operations to the extent practical to limit
personnel activities in accordance with ALARA principles.

SWRS-025 Provide capability to remove, decontaminate, package, inventory,
and stage discrete objects during residue retrieval operations in
accordance with Section 5. '

SWRS-029 Ensure that the equipment placed inside the silos is retrievable from
the silos for maintenance purposes :

SWRS-032 Ensure that all biping systems minimize high/low points and slope
accordingly.

SWRS-033 Collect 1 unit (e.g., Ib., cubic feet) of residue, on a dry weight
basis, for every 1000 units of residue transferred to the TTA
(samples. Samples shall be coliected at a uniform rate over the
duration of retrieval operations. ‘ '

SWRS-034 Decant any-free liquids that may be present prior to packaging

' samples. '
SWRS-035 Package samples in corrosion resistant, lined 30 gallon drums. 30

"gallon drums shall be overpacked in 55 gallon drums.

Date: March 23, 1998
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2.3.1.2 Radon Control System

The scope of the RCS is functionally defined in Section 2.2.2. The RCS shall receive off-
gases from the following sources; Silos 1 and 2 (inciuding during decontamination of the
silos}), SWRS, decant sump tank, DWRS, residue transfer systems, the TTA System, and the
Full-Scale Remediation Facility (not in scope of AWR project). The RCS shall be able to
remove radon from gas streams, minimize radon releases to the atmosphere, monitor all
releases to the atmosphere for radon {detection and measurement), and mitigate system
upsets. The RCS shall be designed for two phases of operation:

¢ Phase 1: Reduction and control of radon concentration in solos headspace prior
to construction activities in support of the silo waste retrieval system
{corresponds with Stage 1, Section 1.0);

« Phase 2: Reduction and control of radon bearing gases during silo material
retrieval activities (corresponds with Stage 2, Section 1.0).
For Phase 1 the Contractor shall design, construct, and operate a RCS according to the
design information presented in Appendix F of this document. Appendix F provides the
Contractor with PFDs, MFDs, a list of Government Furnished Equipment (GFE), facility
sittings, and site interfaces.

For Phase 2 operation, the Contractor may modify and/or replace Phase 1 RCS facilities to
meet the requirements identified in Table 2-3 below. The system requirements identified in
Table 2-3 shall apply to both phases for the RCS (i.e., they shall apply to Phase 1 RCS
design, construction, and operation).

Table 2-3 provides system requirements for the RCS.

: oy L Draft
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Table 2-3 Radon Control System Requirements

Requirement Requirement

Number

RCS-001 Prevent the uncontrolied release of radon to the atmosphere.

RCS-002 Prevent over/under pressurization of the silos or Transfer Tanks.

RCS-003 Provide redundancy for key operating equipment such as pumps,

' blowers, etc. so that maintenance can be performed without
{ requiring system shutdown.
RCS-004 Avoid direct sunlight on the carbon beds and insulate to minimize
‘ temperature fluctuations.

RCS-005 Control radon emissions in order to maintain radon concentrations
below 0.03 Working Levels (WL) on a weekly average and below
0.3 WL instantaneous in the work area surrounding the Silos and
Transfer Tanks during all Phases per 10 CFR 835.

RCS-006 Control radon emis'sions in- order to maintain the contribution of
radon emissions from the RCS to annual average fence line
concentrations at less than 0.5 pCi/L above background at the
Fernald fence line whenever there is a stack discharge from the
system.

RCS-007 Maintain radiation fields on the surface of the Silo domes below 50
mrem/hr during non-construction periods of Phase 1.

RCS-008 Maintain radiation fields on the surface of the Silo domes below 10
mrem/hr during superstructure construction periods of Phase 1,
and during all of Phase 2 (believed to be a radon concentration of
< 1x108 pCi/L in the silo headspace).

RCS-009 Provide sufficient shielding and exclusion area fence to maintain

the area outside of the RCS facility as a Radiation Access Zone 1
(< 0.4 mrem/hr) during all phases. '
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Table 2-3 Radon Control System Requirements
(Continued)

‘Requirement Requirement
" Number

RCS-010 Locate ail normal maintenance items with redundant backups (e.g.,
pumps) in areas with radiation fields less than 5 mrem/hr.

RCS-011 Locate all non-normal maintenance items without redundant
backups (e.g., valves) in areas with radiation fields less than 5
mrem/hr after a 4 hour radon daughter decay period.

RCS-013 Provide a local evacuation alarm activated from the
Communications Center

RCS-014 Provide HEPA filtration with pressure differential instrumentation
on all stack exhaust streams to atmosphere.

RCS-015 Provide isokinetic-sampling, monitoring, recording on all stack
exhaust streams to atmosphere per 40 CFR Part 61 Subpart H.

RCS-016 Provide local control of all functions of the RCS. .

RCS-017 Provide remote monitoring and control from the accelerated
retrieval control room to verify RCS process control.

RCS-019 Design the RCS facility for ease of decontamination and demolition
at the end of Stage 4 (Section 1 of TRD).

RCS-02‘1 The RCS shall contéin a connection for future tie-in from the Full-
Scale Remediation Facility.

RCS-022 Design life of RCS shall be 20 years.

RCS-023 The availability of the RCS shall be 95 percent, minimum.

RCS-024 Provide continuous stack Rn monitoring. Report the data to FDF.

RCS-025 For the isokinetic monitoring for radioactive particulate, inciude
radiation detectors .with remote.alarm.capability to. indicate. buildup
of radioactive particulate on the filter paper. Provide operational
data from isokinetic monitoring to FDF.

RCS-026 The Contractor's design (RCS) shall permit RCS to be placed in a

-recirculation operational mode (forced) during Stage 3 operations

(Section 1 of TRD).
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2.3.1.3 Decant Sump Waste Retrieval System

The scope of the DWRS is functionally defined in Section 2.2.3 of this document. The
DWRS shall access, mobilize, and remove the material in of the decant sump tank. This
system shall provide the capability of segregating decant sump materials transferring decant
sump materials for dispositioning and packaging discrete objects for-disposal.

Table 2-4 provides system requirements for the DWRS.

Table 2-4 Decant Sump Waste Retrieval System Requirements

" Requirement. S S

Number .
DWRS-001 Retrieve all material from the decant sump tank.
DWRS-002 Segregate discrete objects and package in accordance with Section 5.
DWRS-004 Ensure that cbnstrubtion materials do not compromise the waste
characteristics, ambient conditions, and operating conditions.
DWRS-006 Provide a means to decontaminate any equipment that contacts the '
‘ . DPecant Tank residues prior to removal of equipment from site.
'DWRS-007 Provide capability for sampling characterizing the material as it is being
removed from decant sump tank.
DWRS-008 Provide safe shutdown, secure standby, and restart capability of the
DWRS.
DWRS-009 Provide local control of all functions of the DWRS.
DWRS-010 Provide remote monitoring and control from the accelerated retrieval
control room for selected DWRS process functions.
DWRS-011 Ensure that design provides for ease of decontamination and demolition
at the end of Stage 2 operations.
DWRS-012 Design life of the DWRS shall be 20 years.

Date: March 23, 1998
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2.3.1.4 Transfer Tank Area System

The scope of the TTA System is functionally defined in Section 2.2.4 of this document.
The TTA System shall provide controlled, temporary storage for the residue and FSMS
surrogate retrieved from the silos and decant sump tank until the Full-Scale Remediation
Facility is available. During the remediation operations, the TTA System shall provide
residue storage and interface with the remediation system to provide forward transfer of
residue until operations are completed.

Table 2-5 provides a listing of the system requirements for the TTA System.

Table 2-5 Transfer Tank Area System Requirements

| Réduirenﬁer‘_\t:‘;g‘_ _ | L 5 ReduiArerhe.nt'::_-_"__;' :
. Number: . .| s S

TTA-001 Receive the complete inventory of the silos residue.

TTA-002 Provide controlled storage- of the residues in the storage tanks for
the design life of the TTA System.

TTA-003 Truck access shall be provided to the transfer tanks (e.g.,
maintenance, SWRS sample transfer).

TTA-004 Ensure that construction materials are compatible with the residue
characteristics, ambient conditions, and operating conditions.

TTA-005 Prevent the uncontrolled release of Transfer Tani< headspace gas
{radon).- ' :

TTA-006 Provide sufficient shielding and/or distance (considering space
availability) to maintain the area outside of the TTA System fence
line as a Radiation Access Zone 1 (<0.4 mrem/hr).

TTA-007 Locate all normal maintenance items in areas with radiation fields
less than 5 mrem/hr. :

TTA-008 Design life of the TTA System is 20 years.

Date: March 23, 1998
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Table 2-5 Transfer Tank Area System Requirements

{Continued)

Requirement Requirement
Number :

TTA-009 Ensure that the design of the TTA System provides for ease of
decontamination and demolition.

TTA-010 Provide remote monitoring and control from the accelerated retrieval
control room for selected TTA System process functions.

TTA-011 Provide local control of all functions of the TTA System.

TTA-013 Provide local evacuation alarms activated from the site
Communications Center.

TTA-015 Provide secondary containment with leak detection is for 100% of
the stored material in the largest single tank, including collected
storm water froma 24 hour, 25 year design storm.

TTA-017 Provide Transfer Tanks and components with closed ventilation
connected to the RCS.

TTA-018 Provide storm water segregation, collection, transfer, and control to
prevent cross contamination. Provide monitoring and
characterization to release to the site storm water system or the
Advanced Waste Water Treatment (AWWT) facility, as appropriate.

TTA-020 Provide capability to maintain physical separation of Silo 1 and Silo -
2 residue.

TTA-021 Design -shall facilitate transfer of settled residue out of tanks.

- TTA-022 Design of system shall prevent spillage, leakage, or other releases
of the residue being transferred. o
TTA- Provide accessible shielded storage for residue samples taken by the
SWRS.

LR

2.3.1.5 Transfer Tank Area Retrieval System

The scope of the TWRS is functionally defined in Section 2.2.6 of this document. The
TWRS shall access, mobilize, and transport residue staged in the TTA System.

Table 2-6 provides system réquifements for the TWRS.
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Table 2-6 TTA Waste Retrieval System Requirements

Requirement ' . Requirement
Number

TWRS-002 Provide a means for decontamination of the TWRS equipment pfior
to removal from the site. o

TWRS-003 Provide safe shutdown, secure standby, and restart capability of the
TWRS.

TWRS-004 Provide local control of all functions of the TWRS.

TWRS-005 Provide remote monitoring (e.g. CCTV) and control from the
accelerated retrieval control room for selected TWRS process
functions. :

TWRS-006 Design shall provide for ease of decontamination and demolition at
the completion of the TWRS operation.

TWRS-008 . | Provide Iocal_evacéqation alarms activated from the site

‘ Communications Center.

TWRS-09 Provide the capability to transfer residues from one TTA tank to
another.

TWRS-010 Provide inspection access to TWRS equipment.

TWRS-01 Solids rate to the Full Scale Stabilization Facility shall be TBD Ib/hr.,

on a dry weight basis.

TWRS-011 Ensure that the TWRS has an availability of 85 percént, minimum.

2.3.1.6 Facilities Decontamination System (FDS)

The scope of the FDS is functionally defined in Section 2.2.5 of this document. The FDS
shall access the silos, the Decant Sump Tank, and contaminated process equipment to
perform gross decontamination of the internal structures. The FDS shall remove, package,
and transfer the decontamination products from these facilities in order to facilitate system
closure (Part 6 of the. AWR RFP, Section 3.16, here on in referenced as Part 6-AWR RFP,
Section 3.16). ) . : .

Table 2-7 provides system requirements for the FDS.

el
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Table 2-7 FDS Requirements

Requirement 'Requirement

Number :

FDS-001 Remove all lose contamination products from the silos, the decant
sump tank and process equipment.

FDS-002 Retrieve and package, contaminated process equipment and
decontamination products in accordance with Sections 5 and 8.

FDS-006 Provide local control of all functions of the FDS.

FDS-007 | Provide remote monitoring (e.g. CCTV) and control from the
accelerated retrieval control room for selected FDS process
functions.

FDS-008 Ensure that design of the FDS provides for ease of decontamination

_ ‘and demolition at the completion of the FDS operation.

FDS-010 Provide local evacyation alarms activated from the site
Communications Center.

FDS-012 Provide interim staging facilities for packaged secondary waste prior
to ultimate dispositioning by FDF.

2.3.1.7 Full-Scale Mock-Up System (FSMS)

The scope of the FSMS, is functionally defined in Section 2.2.7 of this document. The

. Contractor shall utilize and/or modify existing facilities (to include Silo 4 and Silo 4

superstructure) for operator training and proof of principle testing of the following AWR
systems: SWRS, RCS, TTA, TWRS.

Table 2-8 provides system requirements for the FSMS.
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Table 2-8 Full-Scale Mock-Up System Requirements

Requirement

Requirement

Number

FSMS-001 Retrieve AWR surrogate from Silo 4 at the design transfer rate of the
SWRS. The quantity of AWR surrogate shall be equal to 8 hours flow
of the normal SWRS retrieval rate.

FSMS-002 Ensure that retrieval method does not impact silo integrity.

FSMS-003 Provide SSCs to breach the silo, deploy and demonstrate all retrieval
equipment planned for Silos 1 and 2.

FSMS-008 Provide CCTV viewing of the retrieval operations.

FSMS-009 Prevent the uncontrolied release of headspace gas in the silo utilizing
a simulated interface with the RCS design.

FSMS-010 Provide a means to simulate the decontamination of equipment that
comes into contact with the silo residues prior to removal of
equipment from the silo.

FSMS-011 Maintain a minimum velocity of 150 ft/min air velocity across all

: openings between less contaminated and more contaminated areas
when doors, louvers, etc. are in their normal position.

FSMS-014 Provide séfe shutdown, 'secure standby, and restart capability of the
FSMS. ’ :

FSMS-016 Provide local control of all functions of the FSMS.

FSMS-018 Limit total loading on the dome to no more than 700 pounds.

FSMS-020 Ensure that design life of the FSMS shall be 10 years. The FSMS

’ shall remain operable for training purposes for the duration of the
retrieval effort. :

FSMS-021 Process control shall be demonstrated from a central control area

during the FSMS demonstration as defined in Section 2.3.3.1.
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2.3.2 AWR Supbort Systems
AWR Support Systems, as defined within this section, include the following:

¢ Storm Water System;
e Waste Water System; and
e Utility System.

2.3.2.1 Storm Water System

The Contractor shall provide facilities to prevent the introduction of any substances or
materials into any stream, lake, aquifer, or other body of water which may pollute or
degrade the water or constitute substances or materials deleterious to fish and wildlife.

The potential for generation of contaminated storm water, including any run-on and run-off,
shall be minimized by process design and operation. Contaminated run-off could come from
areas that are in direct contact with residue or have a high potential of coming in contact
with residue, such as storage pads and stockpile areas. The gquantity of contaminated storm
water from the AWR Project area shall be minimized by segregating clean area run-off from
potentially contaminated run-off. Clean run-off could include building roof drainage and run-
off from areas of fixed contamination. "Clean" storm water shall be discharged either into

. the storm water collection basin, or routed to the ditch adjacent to the process area for

discharge directly to Paddy's Run.

All staging and handling, including transfer, of silos residue shall preclude the release of
material. At no time shall the Contractor be allowed to place residues in an open pile,
container, or tank. Areas used for management of materials that could contribute to
contaminated storm water shall be protected from precipitation and storm water run-on and
run-off, to the extent practicable, in the design. Contaminated storm water shall not be
discharged with "clean” storm water. Contaminated storm water shall be contained and
sampled prior to discharge into the existing waste water management system. At a
minimum, contaminated storm water shall meet the requirements identified in this document
for waste water prior to discharge to the AWWT.

New storm water management systems shall be designed for the 25-year, 24-hour storm
per FEMP site policy except as noted below. The Contractor shall use the five-year storm to
evaluate the scour velocity regarding open channels. Storin water management basins shall
be designed to safely pass the 100-year 24-hour storm see Rainfall Frequency Atlas of the
U.S. Technical Paper 40, U.S. Department of Commerce, for levels for this storm event for
the FEMP.

Storm drain systems not directly connected to the storm water management system (if
any), with catchments less than 160 acres, may be designed by the Rational Method.
Those storm drain systems directly connected to an existing storm water management
system shall be designed by.Soil Conservation Service (SCS) methods (e.g., TR-55, TR-20).

Date: March 23, 1998 : 29 Draft
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Storm water control design details, construction methods, and materials shall be in
accordance with Ohio Department of Transportation {ODOT) standards. Storm water
management, as well as erosion and sediment control during construction, shall comply with
the latest version of Rainwater and Land Development: Ohio’'s Standards for Storm water
Management, Land Development and Urban Stream Protection, Second Edition, ODNR
Division of Soil and Water Conservation, Columbus, Ohio, 1996 U.S. Department of
Agriculture-Soil Conservation Service, Water Management and Sediment Control in
Urbanizing Areas, U.S. Department of Agriculture, Soil Conservation Service, Washington,
D.C., 1987.

Environmental releases shall be avoided to the extent possible. Any spills or other
unplanned releases to the environment shall be reported immediately by the Contractor to
the FDF, and cleaned up immediately to minimize the release of contaminants to the
environment.

Limited storm water control facilities shall be provided to the Contractor for the collection of
storm water from the Contractor's process facility location (Part 7-AWR RFP, Section 1.1).
The Contractor, using assigned FDF personnel, shall maintain this system until project
completion. In particular, the Contractor shall maintain the drainage ditches and other storm
water appurtenances in the project area in a manner that ensures continued operation of the
storm water management system pursuant to its design standards. For example, any
sediment build-up that affects run-off flow below design capacities shall be removed and
managed by the Contractor.

Existing storm water control facilities are shown on drawing included in Part 7 -AWR RFP,
Section 1.1.

Table 2-9 provides system requirements for the SWS. Regulatory requirements for the
control of storm water are listed in the ARARs in Appendix B.

Q004G
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Table 2-9 Storm Water System Requirements

Requirement

Requirement

Number

SWS-001 Provide controlled storm water drainage, collection, and segregation
of contaminated storm water from uncontaminated-. -

SWS-002 Ensure that drainage basins, curbs, and catch or retention basins

. have efficient and adequate drainage.

SWS-003 Ensure that the existing drainage pattern is maintained by providing
culverts {or other controls) as needed for the SWRS, RCS, and the
TTA, which are located in a potentially contaminated area.

SWS-004 Contractor shall observe AASHTO and ODOT standards for paving,
surfacing methods, materials, and design.

SWS-005 Ensure that a 10-year, 24-hour storm event for Hamilton County is
used to design new culverts, analyzing existing culverts and
identifying drainage differences, maintenance probiems, and other
impacts caused by changes in the current system.

SWS-006 Contractor shall base the peak discharge on a rainfall intensity of
4.1 in/hr. '

SWS-007 Ensure that velocity in the ditches is 2 fps or less for the design
storm. :

SWS-008 Ensure that velocities greater than 3 fps shall require check dams or
riprap lining to limit erosion. '

SWS-009 Contractor shall minimize the use of stone in the ditches.

SWS-010 - Ensure thét the road side ditches do not overtop the roads for the

design storm.
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Table 2-9 Storm Water System Requirements
{Continued)

Requirement
Number

Requirement

SWS-011

Include measures to minimize and mitigate erosion and sediment
transport in the runoff controls from the distributed areas.

SWS-012

Design storm drainage in accordance with the ODOT Location and
Design Manual.

SWS-013

Ensure that drainage is by open ditch systems, and make use of
existing drainage structures such as culverts and catch basins when
possible (the existing drainage pattern in the vicinity of each facility
shall be maintained by providing culverts as needed).

SWS-014

Contractor shall minimize ditch size by fiooding the road shoulder if
necessary.

SWS-015

Perform side slope.and ditch design in accordance with ODOT and
AASHTO standards. Ditch checks may be placed where required.
Ditch design shall not impact nearby underground utilities. -

SWS-016

Ensure that earthwork conforms to Ohio Department of
Transportation {ODOT) and OSHA standards and complies with the -
FDF waste management standards, discussed in Section 5.

SWS-017

Ensure that design changes and temporary modifications prevent
erosion and control sediment during and subsequent to construction.

SWS-018

Use seed or muich to stabilize areas disturbed during construction
that are not surfaced or covered with riprap. Ensure that
revegetation, seeding, and soil supplements conform to ODOT
standards.

SWS-019

Ensure that open course storm water drainage channels have low
velocities that are non-erosive and limit sediment accumulation.

SWS-020 .

‘Ensure that construction areas and exposed soil, unworked and left

exposed for thirty days or more are seeded per ODOT standards and
FDF waste management requirements.

SWS-021

‘Contaminated stormwater shall be contained and characterized.
.Characterization data shall be provided to FDF and approval to

discharge to the AWWT obtained prior to discharge. Volume of

contaminated stormwater shall also be reported.
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2.3.2.2 Waste Water System

Liquid effluents may be produced within the AWR facilities as a result of residue transfer or
other activities. The generation of liquid wastes produced as a resuit of operations shall be
minimized. Where technically and economically feasibie, liquid wastes shall be recycled.
Material handling systems shall be provided for handling these liquid effluent streams. All
liquid residues discharged from the Contractor's facility shall be staged-for-characterization
prior to transfer to the FEMP Advanced Waste Water Treatment (AWWT) facility.. The
Contractor shall obtain all required samples and analytical facilities for characterization. All
waste water discharges at the FEMP, including those from the AWWT, are covered by an
existing National Pollutant Discharge Elimination System (NPDES) Permit. All waste water
discharged from the AWR project shall be discharged via a 4 inch tie in to an existing line -
that feeds the headworks of the AWWT (Section 2.5.4).

Since other site users discharge variable waste water streams to the AWWT, there are no
fixed pretreatment criteria for waste water discharged to the AWWT. Any water used for
residue retrieval shall be treated for BentoGrout™ removal prior to release. To determine
whether the process waste water would need additional pretreatment, mass balance data
for rate of waste water generation, and types and concentrations of constituents in the
waste water expected to be discharged during the process (including radon) shall be
submitted as part of the design package. An evaluation of the mass balance data will
indicate whether additional pretreatment will be needed. Intentional dilution, as a substitute
to treatment, shall not be allowed. Determining the acceptability of waste water to the
AWWT shall not be based on any dilution that results from combination of storm water with
the waste water stream. If the data submitted during engineering design indicate the waste
water discharge would exceed the site treatment capabilities of the AWWT, pretreatment of
the waste water stream shall be required. Pretreatment shall most likely be required if the
concentrations of dissolved RCRA heavy metals (e.g., arsenic, barium, cadmium, chromium,
lead, or selenium) are excessive, due to their aquatic toxicity; also, if concentrations of
dissolved radon in the discharge present a health hazard to AWWT personnel.

Current criteria and guidance for waste water discharges to the AWWT are identified in
Table 2-10. Additional information concerning waste water requirements are found under
the regulatory requirements presented in Appendix B.

The Contractor's activities may be affected by any change in terms and conditions of the
NPDES permit. Any.required process modifications, or changes in the waste water or storm
water control or monitoring requirements deemed necessary shall be the subject of a
directed change under the Contract.

Table 2-10 presents requirements for waste water discharges necessary in the development
of the Waste Water System (WWS).
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Table 2-10 WWS Requirements

Requirement
Number

Requirement

WWS-001

Ensure that no listed hazardous waste as defined under RCRA, is
discharged into the waste water. -

WWS-002

Ensure that dissolved concentrations of heavy metals in any waste
water effluents from the AWWT do not cause the discharge limits
specified by the FEMP NPDES permit to be exceeded (also see note
below).

WWS-003

Ensure that project discharge of Total Suspended Solids (TSS) does
not exceed 1,000 ppm, including BentoGrout™,

WWS-004

Monitor and report to FDF any project waste water discharges for
the following constituents: Arsenic, Barium, Cadmium, Chromium ,
Lead, Selenium, Radium-226, Thorium-230, Total Dissolved
Uranium, Chloride, Nitrates.

WWS-005

Ensure that discharges of waste water from the AWWT do not
exceed the Derived Concentration Guides (DCGs) for radionuclides
identified in DOE Order 5400.5 Section lil {also see note below).

WWS-006

Meter all project waste water discharged with a flow measuring and
recording device (or by known batch volume). Include measurement:
of total flow. Report data to FDF. ‘ '

WWS-007

Stage all project waste water for characterization prior to batch
discharge to the AWWT.

WWS-008

Waste water characterization, including analytical facilities, shall be
the responsibility of the Contractor. Characterization data shall be
submitted to FDF. B

NOTE: For design and evaluation of pretreatment for waste water discharge from the
treatment process, the Contractor may assume that project waste water will be
commingled with 40,000 gallons_of water per day _prior.to discharge to the receiving
‘water body. This shall be taken into account in evaluation of pretreatment needs to
meet the FEMP NPDES Permit, and DCGs of DOE Order 5400.5. :

Date: March 23, 1998

3% 000150 Draft



“mutd”

8103

C. NO FSC 624
TRD-40710-RP-001

2.3.2.3 Utility Systems

The Contractor shall connect all utilities from Specified tie-in points provided by FDF
(Section 2.5.4). The Contractor shall connect to the tie-in points and be responsible to
extend the utiiities to the facility and all other end use points. Communication and
electricity shall be run above ground, all other utilities shall be run underground. Utilities
shall be protected and have steel or concrete supports. All utilities shall be designed and
specified to applicable codes and engineering standards.

The Contractor shall be given access to site utilities within the OU4 site boundaries. The
quantities and characteristics of these utilities shall be limited to those available at the time
of construction. Utilities not provided by FDF shall be the responsibility of the Contractor.
Systems required to back-up critical systems shall be supplied by the Contractor (i.e.,
uninterruptable power supply, stand-by generator). The Contractor may wish to consider
alternative/stand-by fuels for protection of equipment during shutdowns and/or continued
operations during curtaiiments. Any alternative/stand-by fuel loading, storage, transfer and
distribution systems shall meet all applicable engineering design codes and standards, fire
protection requirements (i.e., National Fire Protection Association [NFPA]), safety
categorization, hazard analysis, regulatory, environmental, and emissions requirements.

Electrical Syste'm

FDF shall provide a tie-in location to the existing electrical system for the AWR project.
The Contractor shall be responsible for making the connection to the existing system, -
providing transformer requirements for the new AWR facilities, and routing the power to
the new facilities. FDF shall review and approve the proposed overhead power routing
during the design review process. :

FDF shall provide a termination enclosure with overcurrent protection at the substation. The

Contractor shall provide necessary conductors and raceways, and shall maintain a load
factor of not less than 90 percent. The Contractor shall install all systems to meet the
requirements of the current National Electric Code, NFPA-70, and the National Electrical
Safety Code, ANSI C2, grounding per |EEE Standard 142, and the distribution system in

-accordance with iEEE Standard -141.

Telecommunications

FDF will provide telephone lines to the Contractor's office trailer during construction. This

service includes telephone and telephone service communications. Telephone service shall
be monitored by FDF and may be suspended if misused by the Contractor. During
operations, telephone lines will be provided by FDF for operations and maintenance usage.
A separate telephone connection shall be provided for the existing FEMP Site Honeywell
Delta 1000, Environmental and Fire and Safety Alarm System (see Fire Detection and
Annunciation below).
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Domestic Water System

Domestic Water is the sites potable water distribution system. The Contractor will be
provided a tie-in point, identified on drawing 94X-5500-G-5000X, to tap into this system for
"process” make-up water. Since Domestic Water is potable, the Contractor shall install a
site approved backflow prevention device at the tie-in point to ensure integrity of the
Domestic Water system. Prior to entering a potently contaminated area, the facility process
water system shall be protected from possible contamination backflow by a site approved
air-gap tank backflow preventer. Access to the backflow preventers shall be provided to -
the designated site water purveyor for inspection.

Fire Water System

The Contractor shall provide for a fire water system within the AWR facilities. The fire
water system shall provide water to all building interior fire protection systems, fire water
main, and fire hydrants. The system shall meet the requirements of the NFPA (NFPA 1990).
The source of the fire water shall be tie-in to the existing FEMP Fire Water System in two
locations FDF (Section 2.5.4). Halon shall not be used by the Contractor in any fire
suppression system. Fire suppression systems, other than water, shall be reviewed and
approved by FDF prior to usage.

Fire Detection and Annunciation

The Contractor shall provide and connect an emergency alarm system that complies with
'NFPA 72-1996 (National Fire Protection Alarm Code) and is compatible with the existing
FEMP Site Honeywell Delta 1000, Environmental and Fire and Safety Alarm System. The
Contractor shall provide manual fire alarm stations, smoke detection for control room(s), and
monitoring of any automatic sprinkler flow alarms. Reference Section 2.5.4 for the tie-in
location to the sitewide alarm system. This tie-in shall allow all emergency alarms to report
to and terminate in the FEMP Emergency Communications Center.

The Contractor shall provide emefgency voice and evacuation alarm devices compatible with
the FEMP Honeywell Emergency Voice Alarm and Evacuation System. The master control
for the system shall be at the FEMP Emergency Operations Center.
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2.3.3 General Systems
General systems, as defined within this section, include the following:

e Control System;

» Mechanical System;

e HVAC System;

e Electrical System; and

e Civil/Structural System.

The following sections present applicable requirements necessary in the development of
these systems. '

2.3.3.1 Control Systems

A Distributed Microprocessor-based Control System (DMCS) shall provide the necessary
monitoring, analog control, recording, and archiving on-off control. The Contractor shall see
redundant networking and operator- interfaces to ensure system availability. The DMCS may
be provided in the form of a small Distributed Control System (DCS), a Distributed
Programmable Logic Controller System (PL) with operator interfaces, or a DCS/PLC hybrid.

~ Due to the sequencing of process systems required to support the stages of operation

{Section 1.0) ongoing modifications shall be anticipated as portions of the Control System
will be activated while others are deactivated. A flexible software configuration and
input/output hardware system shall be required in such a dynamically changing operation
(as opposed to static control panels and hardwired control logic and alarms).

Table 2-11 provides system requirements for the Control System.

Date: March 23, 1998 o 37 . Draft
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Table 2-11 Control System Requirements

Requirement Requirement

Number

CS-001 A centralized control area shall be provided. The term "remote” used
herein refers to monitoring and control performed.by.an operator from
this centralized location. The term "local” refers to field mounted or
intermediate between field mounted and the centralized control location.

Cs-002 Worker and operator exposures shall be ALARA by performing process
monitoring and control remotely.

CS-003 At the centralized control area, the DMCS redundant human machine
interface (HMI) shall provide control, monitoring, alarms, trending,
archiving and printing of system operations.

CS-004 The DMCS configuration software shall perform process control
functions, interlock and logic routines, and sequential operations. A
separate DMCS configuration software programmer station shall be
provided. Activation and deactivation of HMI screens, logic, and alarms
shall be easily performed.

CS-005 DMCS real-time functions {(e.g., data acquisition, data storage, display,

: and alarms) shall be designed for 99% availability. On-line diagnostics
shall be provided.

CS-006 Data handling functions (e.g., data entry, reporting, and archiving) at the
HMI operator interfaces shall be designed for 96% availability.

CS-007 Down-time for lightening strikes, system maintenance and off-line
diagnostics shall be included in the system availability calculations.

CS-008 No single point failure shall cause loss of the entire system.

Cs-009 Data stored at local microprocessors shall be recoverable upon system

' restart. The microprocessors shall have execution speeds, scan rates,
and transmission rates selected for proper DMCS and process operation.
Date: March 23, 1998 38 Draft
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Table 2-11. Control System Requirements

(Continued)
Requirement Requirement‘

Number

CS-010 All normal operation open-close valves and dampers.shall be operated
remote-manually from the DMCS HMI and shall provide position feedback
indication.

CSs-011 The control area operator shall monitor damper line-up. Dampers shall be
interlocked due to the various normal and maintenance operations, as
required.

Cs-012 Processes passing through various equipment shall be selectively

: : monitored for flow, moisture content, temperature fall or rise, pressure,
level, and radon removal effectiveness, as applicable.

CS-013 Contractor packaged control and monitoring systems shall provide
necessary monitoring and control interfaces with the DMCS, including
operation trouble alarms.’

CS-014 Instrumentation systems for stack effluent monitoring shall be designed
to provide remote sensing in inaccessible or high dose areas.

CS-015 Feedback to the operator shall be provided by closed circuit television -
(CCTV) monitoring inside each silo volume using radiation resistant
cameras. ‘ :

CS-016 To monitor directional air flow from work spaces to the silo or tank
volumes, differential pressure shall be monitored and alarmed as
necessary. '

Cs-017 .| All secondary containment transfer lines shall be provided with leak
detection for alarm and pump shutdown interlocks..

Cs-018 Spaces requiring access during operations-shall be monitored for
radiation and radon with local beacons and remote alarms.

CS-018 Process systems shall be monitored and alarmed for abnormal
operations.

CS-022 Provide temperature/environmental control for instrumentation, as
required.

Cs-023 Avoid commingling DMCS hardware with non-related systems in the

control room.

Date: March 23, 1998 A ' 39 ) 909153 Draft
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Table 2-11 Control System Requirements
{Continued)

Requirement
Number

Requirement

CS-024

Provide a segregated area in the control room for the DMCS with
adequate work space, document laydown space, traffic patterns, and
maintenance access.

Cs-025

DMCS operation, process, and alarm data shall be stored long-term
{archived). Large capacity storage media shall be selected that will easily
permit 30 day archival data retrieval.

CS-026

The DMCS shall be interconnected to the FEMP site Local Area Network
(LAN, Novell). The DMCS shall provide all work required to ensure Open
Data Base Connectivity (ODBC) transmission via this LAN to the FEMP
site data base system (Oracle UNIX derivative and Windows NT
operating systems) for off-line analysis.

CS-027

The DMCS password ai_\d keylock security shall prevent unauthorized
use.

Cs-028

DMCS installed spare capacity of system hardware (input, output,
memory) shall be 2 minimum of 25 percent.

CS-029

Selection of instruments shall depend on range, accuracy, and
compatibility with safety, reliability, and maintainability. Instrument
signals shall use standard voltages or currents. Electronic instruments
shall be Factory Mutual approved or Underwriters Laboratoriesllist'ed.

CS-030

A Uninterruptible Power Supply (UPS) shall power the DMCS.

CS-031

The Contractor shall provide emergency voice and evacuation alarm
devices compatible with the FEMP Honeywell Emergency Voice Alarm
and Evacuation System. The master control for the system will be
located at the FEMP designated communication system.

CS-032

The Contractor shall provide an emergency alarm system that complies
with NEPA 72-1996 and compatible with the existing FEMP site
Honeywell Deita 1000 Safety Alarm System.

Date: March 23, 1998 40 0001'56 Draft



.’785_0_3

=~ ' C.NOFSC 624
TRD-40710-RP-001

2.3.3.2 Mechanical Systems

Mechanical systems requirements shall apply during the engineering design process and
operation of all AWR mechanical systems. These requirements are listed in Table 2-12.

Table 2-12 Mechanical System Requirements

Requireme: Re'qt.iiremenf
nt :

- Number

Mech-001 Maximize equipnﬁent interchangeability.

Mech-002 Modularization of equipment shall be used wherever practicable.

Mech-003 Equipment material selection shall be commercially available and

standardized equipment and components shall be utilized whenever
practical.

Y Mech-004 Equipment shall be selected for practicality of design a ("fit for 'purpose"
} selection or configuration which will efficiently perform its intended
' function).

Mech-005 Pumps and blowers shall operate as close to their peak efficiencies as

' practicable.
Mech-006 Equipment shall be assessed for its reliability,- availability, maintainability,
“and practicality. .
Mech-007 Lockout capability shall be provided for mechanical and electrical systems
during maintenance and repair.
Mech-008 Equipment redundancy shail be considered in achieving Contractor
reliability, availability, and mamtamablllty goals when evaluating agalnst
ALARA principles.
Date: March 23, 1998 41 Draft
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Table 2-12 Mechanical System Requirements .
(Continued)

Requireme ' _ Requirement
nt - :
Number

Mech-009 Structural welding shall be performed in accordance wit"hma welding
program that meets the requirements of AWS D1.1-STRUCTURAL
WELDING CODE - STEEL. Section 5, parts A, B, C, and E.

Mech-010 The fabrication and/or installation of pipe, tubing, tanks, and associated
support welding under this contract shall be performed in accordance with
a welding program that meets the requirements of ASME - Section IX -
WELDING AND BRAZING QUALIFICATIONS according to ASME - BOILER
AND PRESSURE CODE and ASME B31.3 - CODE FOR PRESSURE PIPING.

Mech-013 The Contractor performing the fabrication and/or installation of welded

: components shall have a weld examination program that meets the
requirements of the applicable code to which the work is being performed.
All weld examinations shall be documented and included in the applicable
turnover package to FDF. Weld examinations shall be performed by ASNT
TC-1A certified, Level 2 inspectors.

Date: March 23, 1998 42 Draft

Q00L58



— 810 3 - C. NO FSC 624
' : 8 1 0rF3-4o71o RP-001

2.3.3.3 HVAC Systems

HVAC system requirements that apply during the engineering design process and operation
of all AWR HVAC systems. These requirements are listed in Table 2-13.

Table 2-13 HVAC Systems Requirements

Reduireméht
Number

" Requirement -

HVAC-002

Equipment material selection shall be commercially availabie and
standardized equipment and components shall be utilized.

HVAC-003

HVAC systems shall provide for contamination confinement and
functions to ensure contamination control. Sufficient redundancy
and/or space capacity shall be provided as necessary to ensure
adequate ventilation during operations and maintenance.

‘} - HVAC-004 .

Airlocks or vestibules shall be provided within the process area to
protect and maintain ventilation zones.

HVAC-005

Environmental control systems (heating, ventilating, and air
conditioning) shall provide appropriate temperature control for
personnel, equipment, and instrumentation for local conditions.

HVAC-006

Filters shall be placed in easily accessible areas as near as practical
to the source of contamination to minimize the spread of
contamination. :

HVAC-007

'The adequacy of the filtration system (number of filtration stages

required and type of filtration) shall be determined by analysis to
ensure the contamination in the effluents are ALARA and do not
exceed the emission limits.

HVAC-008

The design, construction, and installation of equipment to control
emissions shall utilize the best available radionuclide control
technology.

T er,

Date: March 23, 1998
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Table 2-13 HVAC Systems Requirements

{Continued)

Requirement ‘ Requirement

Number ' ' :

HVAC-009 The facility HVAC system(s) shall provide and ensure safe operation
of the facility.

HVAC-010 . The HVAC system shall be designed to maintain airflow from non-
contaminated to progressively more contaminated areas.

HVAC-011 Consideration shall be given to providing separate supply systems
for contaminated and non-contaminated areas.

HVAC-012 The HVAC system shall meet all applicable federal, state, and local
regulations.

HVAC-013 The Contractor shall procure HEPA filters (refilters, and housing
assemblies in accordance with the engineering technical
specification, Section 15860, HEPA Air Filtration device
Requirements, Rev. 1 (Part 7-AWR RFP, Section 2.1).

HVAC-014 The Contractor shall provide differential pressure monitoring across
the HEPA filter system, inciuding any prefilters.

HVAC-015 The Contractor shall ensure that all ductwork is free of dust or dirt
before’ installing it in the ventilation system to prevent premature
loading of the prefilter and HEPA filter.

‘HVAC-016 Maintain a minimum velocity of 150 ft/min air across all openings
. {e.g., doors; dampers, louvers) between less contaminated and
more contaminated areas when doors are in their normal position.

HVAC-017 An HEPA filter shall bé capable of in-situ DOP testing.

Date: March 23, 1998 44 0001()0 | Draft
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2.3.3.4 Electrical Systems

Electrical systems requirements shall apply during the engineering design process and
operation of AWR electrical systems. These requirements are listed in Table 2-14.

Table 2-14 Electrical Systems Requirements

" Requirement Requirement -

Number: : : T

Elect-001 Power transmission equipment shall operate below 75 percent of .

. the manufacturer's rating.

Elect-002 | Provide a fused load break disconnect switch at the tie-in point.

Elect-003 Equipment and material selection shall be commercially available
and standardized equipment and components shall be utilized
whenever practical.

Elect-004 Lockout type isolation components shall be provided for electrical

} systems during maintenance and repair.

' Elect-005 ‘Electrical power shall be provided by FDF wifhin limits. See Section
2.5.4 for tie-in location{s) and criteria pertaining to type and
available loads.

Elect-006 Electrical design shall consider energy conservation and easily

' maintainable equipment. :

Elect-007 Exterior lighting shall be controlled by automatic and/or manual
switches.

Elect-008 - Exterior iighting shall use high pressure sodium fixtures. 480 V
ballasts shall be used.

Elect-009 Interior and exterior lighting levels shall meet or exceed IES and IEEE |

: recommendations for the type of work being performed- within
those areas.

Date: March 23, 1998
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Table 2-14 Electrical Systems Requirements

{Continued)
Requirement Requirement

Number :

Elect-010 Lightening protection, personnel safety building,:.and.-equipment
protection shall be in accordance with NFPA 780-1897, "Lightening
Protection Code,” {NFPA 1997).

Elect-011 Grounding electrodes shall be in accordance with IEEE
142-1991,"Practice for Grounding of Industrial and Commercial
Power Systems,” (ANSI/IEEE 1891) standards.

Elect-012 ‘No products containing polychlorinated biphenyls (PCBs) shall be
used. ' ‘

Elect-013 Ground Fault Current Interrupt (GFCI) circuit breakers shali be
furnished on all 15 and 20 amp, 120v circuits.

Elect-014 Adequate electrical power shall be provided for the operation of all

| electrical components, emissions monitoring equipment, and alil

items requiring electrical power.

2.3.3.5 Civil/Structural/LaYout Systems
Civil/Structural/Layout (CSL) systems requirements apply during the engineering design

process and operation process and operation of AWR CSL systems. These requirements are
listed in Table 2-15.

Date: March 23, 1998 46 Draft
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Table 2-15 Civil, Structural/Layout Systems Requirements

e

Requirement Requirement

Number

CSL-001 Egress routes for personnel shall be identified.

CSL-002 Facility shall be designed for both men and women operators.

CSL-003 Provisions for handicapped (wheelchair) access shall not be.
required.

CSL-004 Similar types of equipment which require opérator monitoring shall
be located in close proximity.

CSL-005 Laydown and work space for equipment servicing and repairs shall

. be provided. -

CSL-006 Complex structures, systems, or components (SSCs), including
electronic devices, or SSCs having a high probability of failure, shall
be located in easily accessed contact maintenance areas.

CSL-007 Equipment shall be located and layout shall be designed for ease of
operation and maintenance.

CSL-008 Repair methods for major equipment shall be identified and space/
egress routes provided for such repairs. '

CSL-009 Facilities shall be located to permit convenient tie-in to existing
infrastructures (i.e., roadways, and utilities).

CSL-010 The facilities shall be located to minimize interference with existing
underground piping and aboveground electrical.

CSL-011 The facilities shall have the capability to receive and store all
chemical, consumables, and materials necessary to operate and
maintain the plant.

CSL-012 The facility working areas shall be designed in keeping with ALARA
goals for personnel radiation exposure while bemg cost effective to

- operate -and maintain. - .
CSL-013 Stairways shall be provided for'primary personnel access between
_platforms and facility floors.

i)\'ﬁo..,,w v
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Table 2-15 Civil, Structural/Layout Systems Requirements

{Continued)
Requirement Requirement’

Number ' ' :

CSL-014 The exterior area, outside of the facility proper, shall provide space
for support services and equipment.

CSL-015 The operating areas
shall be designed to achieve maximum radiation and contamination
control, ease of personnel access, material handling, operations,
maintenance, decontamination, and proper ventilation. The
operating areas shall provide shielding as required to minimize
radiation exposure to the onsite and offsite population.

CSL-016 Drains and similar piping shall have physical 'provisions for cleaning.

CSL-017 Floors shall be mbno!ithic, nonporous, and sloped toward drains
where needed. '

CSL-018 Areas subject to contamination shall be designed to facilitate
decontamination. Liners or coating may be used to provide
protection from decontaminating agents.

CSL-019 Aisles shall be wide enough to facilitate operation, maintenance,
and equipment movement. '

CSL-020 Office/work area shall be provided in the control room for shift
administration.

CSL-021 Space shall be provided for heaith physics monitors.

CSL-022 - The facilities shall provide for both radioactive.and nonradioactive
equipment maintenance to support all operations and to minimize
facility downtime. ‘

CSL-023 The maintenance area(s) shall provide for appropriate
decontamination equipment, eyewash stations, and safety showers
to accommodate contact maintenance requirements.

CSL-024 Access and egress for emergency' vehicles and Emergency Response

' Team (ERT) shall be provide for each facility.

. . f
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z-

k)

' C. NO FSC 624
81 O 3 TRD-40710-RP-001

Table 2-15 Civil, Structural/Layout Systems Requirements

{Continued)

Requirement
Number

~ Requirement

CSL-025

Storage areas for containers holding wastes that.do not contain free
liquids shall be sloped or otherwise designed and operated to drain
and remove liquid from precipitation or the storage areas shall be
designed to elevate or otherwise protect containers from making
contact with accumulated liquid.

CSsL-027

All concrete applications shall be designed according to all
applicable America Concrete Institute (ACl) codes, ASTM, and
Concrete Reinforcing Steel Institute (CRSI) codes.

CSL-029

All steel construction shall be designed in accordance with the
applicable sections of the America Iron and Steel Institute (AlSI},
ASTM, AISC, ASCE, and AWS.

Ty CSL-030
; :

The Contractor shall identify a satellite accumulation area or an
approved RCRA storage area for Hazardous waste handling,
treatment, and disposal as needed.

CSL-031

Vestibules, equipment, and/or structure containment material shall
be noncombustible, or fire and corrosion resistant.

CSL-032

Local containment structures shall be designed to be leak-tight and
capable of maintaining a negative pressure of at ieast 0.1 inches
water gauge or six air changes per hour.

CSL-033

| local containment.

Where practical, and without penetrating local containment, air
equipment components not functionally required to operate directly
in the presence of radioactive materials shall be located outsnde the

CSL-034

Space shall be provided to store failed radioactive equipment prior
to removal from the facility. This space shall be sufficient to
minimize adverse impact on facility operations.

'
b " ;
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2.3.3.6 General Systems

General systems includes those requirements that shall apply during the engineering design
process and operation of AWR systems. These requirements are listed in Table 2-16.

Table 2-16 General Systems Requirements

. Requirémeﬁf‘?« {o :.Ré'quirgmght
~ Number: ° ' R

Gen-001 DQOs and process control sampling plan shall be the responsibility of the
Contractor (Section 3.1.12 of TRD).

Gen-002 Engineering and administrative controls shall be applied to prevent spills,
releases and spread of contamination during all phases of construction,
systems testing, and operation/maintenance activities.

Gen-003 Equipment material selection shall be commercially available and
standardized equipment and components shall be utilized whenever
practical. '

Gen-004 Lag storage for process flow interruptions affected by maintenance shall
be provided.

-Gen-005 All systems shall be designed and operated according to ALARA principles
(Part 8 -AWR RFP, Section C.2.2.2.1).

Gen-006 Overall plant availability, excluding the RCS, shall be 70 percent,
minimum. ,

Gen-007 The Contractor shall ensure that human factors engineering is
incorporated into all design of its SSCs (Section 3.1.8).

Gen-009 The Contractor shall furnish all SSCs necessary to support its activities.

Gen-010 All SSCs shall be designed specified, and constructed in accordance with

' the AWR project safety basis, performance grading, and applicable
industrial standards and codes.

. Gen-011 All equipment, waste transfer and handiing systems containing material
regulate as a hazardous waste under RCRA shall have secondary
containment.

Gen-012 The Contractor shall label and color code in accordance with ED-12-4016,

.| Equipment and Piping Labeling,(Part 7-AWR RFP, Section 3.0).
Date: March 23, 1998 50 Draft
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2.4  Engineering Design Requirements

Document RM-0016, Management Plan, serves as the highest level FDF management
document. The Management Plan defines the scope of the FEMP's mission, describes how
FDF is organized as a company to support that mission and identifies external requirements
that FDF shall satisfy. The USDOE organized project work at the FEMP into 24 functional
areas. A functional area is defined as a logical grouping of activities associated with the
environmental, safety, health or management issues of the facility. The Management Plan
characterizes each FEMP functional area by a Standards/ Requirements ldentification
Document (S/RID) that describes activities included in a functional area, interfaces with
other functional areas, and requirements that FDF shall satisfy in its conduct of activities.
within that functional area.

The Engineering Design (ED) functional area encompasses the design aspects for ali projects
at the FEMP. The requirements applicable to this functional area apply to all Contractors
who shall be responsible for design of new facilities or facility modifications, as weli as to
the plant engineering role of facility operators for ongoing engineering support at the FEMP.
The ED functional area includes the design process from conceptual design, through start
up, and on to preparation of project close out documentation. The ED functional area
incorporates the programmatic and technical elements necessary for the conduct and
control of Engineering Design Programs and addresses activities which shall be based on
regulations, DOE Orders, nuclear industry standards, methods, and practices. It shall be the
responsibility of the Contractor to understand these requirements and ensure that they are
appropriately integrated into the Contractor's engineering design process.

Table 2-17 presents the 24 functional areas defined at the FEMP. Identified in this table are
the 13 functional areas that have an interface with the ED functional area. The ED interface
with each functional area provides the Contractor with the applicable S/RIDs that, by .
reference, are part of this contract.

Table 2-17 contains references to the appropriate sections of Appendlx B that contain the
SRIDs for each applicable functional area.

00015
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2.5 Design Criteria

The design criteria included in this section provides the Contractor with available data
applicable to the design process for the AWR project. Data from each section is discussed
below and appropriately referenced. In areas where there is a general lack of data (or
uncertainty associated with the data), details shall be provided regarding this concern. The |
Contractor shall use this data, to the extent possible, and shall be responsible for any
concerns and/or outstanding data needs required during the engineering design process.

2.5.1 K-65 Characterization Data

Appendix A contains a summary of the K-65 silos residue characterization data gathered to
date. The primary purpose of this data gathering effort has been to characterize the residue
for vitrification process design. The following discussion provides the Contractor with an
overview of the physical, chemical and radiological properties of the K-65 residue. -

In November of 1991, approximately 730 metric tons of BentoGrout™ and water were
mixed to produce the desired consistency of slurry and pumped into Silos 1 and 2 to cover
the K-65 material (the slurry consisted of approximately 25 percent dry BentoGrout™ and
75 percent water). The purpose of this was to reduce routine emissions of radon from the
K-65 silos to the maximum extent practical, and to decrease, mitigate, or otherwise control
the radon gas inventory in the K-65 silos so that a failure of the dome(s) would not result in
a release of significant quantities of radon gas to the environment.

The very top of the Silo 1 BentoGrout™ cap is approximately 26 feet above the silo floor.
Closer to the silo perimeter, the top of the BentoGrout™ cap is about 26.5 feet above the
floor (this is only a few inches below the top of the silo wall inner face). The thickness of
the cap averages about 2 feet. Because of the contour of the underlying K-65 residue, the
thickness of the BentoGrout™ cap averages 0.5 to 1.5 feet at the center of the silo to as
much as 3.5 feet next to the walls. in Silo 2, the top of the BentoGrout™ sits about 26 feet
above the silo floor in the center, and 21 to 22 feet above the floor next to the silo walls.
The thickness of the Silo 2 BentoGrout™ cap is a minimum of 0.5 feet at the center of the
silo and a maximum of 3 feet near the walls. Silo 1 contains approximately 3,280 cubic
meters (m?) (115,900 cubic feet [ft’]) of residue (to include discrete objects) and
approximately 360 m® (12,600 ft°) of BentoGrout™ clay..Silo 2 contains approximately
2,840 m® (100,400 ft3) of residue (to include discrete objects) and approximately 310 m®
(11,100 t%) of BentoGrout™ clay. .

- e e e - -
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The BentoGrout™ itself is a proprietary product supplied by the American Colloid Company.
It contains sodium form BentoGrout™ clay and inorganic additives and, when dry, is highly
hygroscopic. The BentoGrout™ was originally pumped into the silos as a aqueous, heavy
slurry containing between 25 and 32 weight percent solids. BentoGrout™ slurry remains
workable for about 45-60 minutes after its initial preparation and, even, sets up to form a
gelatinous mass. As it dries, it becomes thicker having a consistency similar to peanut
butter. The top layer (perhaps as much as six inches) of each BentoGrout™cap is now
likely to be somewhat dry, cracked and stiff, containing about 50 weight percent solids.
Below that, the BentoGrout™ is likely to retain its original gelatinous consistency and
contain about 25 to 35 weight percent solids. A detailed discussion regarding the
challenges of retrieving BentoGrout™ from the silos is presented in Section 4.1 of the Silos
1 & 2 Waste Retrieval Evaluation® report.

Florida Iinternational University Hemispheric Center for Environmental Technology (FIU-HCET)
is contracted to perform testing on silos material {(inciuding the BentoGrout™ clay cap
material). The testing is being performed to determine the rheological properties for water-
based slurries, the physical properties of these slurries, and characteristics of slurries that
contain BentoGrout during pumping and resting periods. A FIU will also develop a surrogate
formulation that simulates the rheological properties, hydraulic properties, and selected

. physical properties of the residue. Flow loop pressure drop measurements over ranges of a
slurry solid's concentration, flow rate, and temperature will be used to develop empirical
correlations between the residue material slurries and standard water system hydraulic data
for components and friction loss calculations. Slurry physical properties to be determined
include density, pH, viscosity as a function of temperature, solids settling rates, particle size
distribution of solids suspended in the liquid fraction, and particle size distribution of solids
in the settled fraction. FIU-HCET data will be provided to the Contractor as the data
becomes available.

Corrosion testing (residue) of carbon steel and coated coupons (Plasite 4310 and Plasite
4006) is currently being performed. This testing inciudes:

o Complete submersion of coupons in residue;

+ Coupons placed at the interface of standing water and air space above the
standing water;

« Coupons placed in residue at.anticipated moisture content (30 percent) found in
the silos.

3 \bid.
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Test durations are based on 30, 80, 180, and 360 days, as well as an optimal duration’
following 360 days. Initial test results are anticipated in May 1998 and will be made
available to the Contractor upon review by FDF.

2.5.2 Silos Structural Data and History

Silos 1 and 2 were originally designed by Preload Engineering, Inc., and were eonstructed by
Catalytic Construction Company during 1951-1952. The silos have an approximate 80-ft
inside diameter, 27-ft height at the top of the wall, and 36-ft height to the top of the dome
at the center of the silo. The walls are 8 inches thick and cast in place with 4,500 pounds
per square inch (psi) concrete. They are wrapped on the outside surface with prestressed.
steel wires and covered with 1-inch thick {gunite). The wall is tied to the floor and dome
with reinforcement steel. The dome is 8 inches thick near the edge, tapering to 4 inches
thick at the center, and.cast in place with 4,500 psi concrete. Dome reinforcement consists
primarily of welded wire mesh. The floors of the silos are constructed of 4 inches of
reinforced concrete.

Beneath the floor of silos is an underdrain system. The underdrain system consists of a 2
inch slotted pipe in a 8 inch gravel layer. The gravel layer is underlain by a 2 inch thick
layer of asphaltic concrete followed by a 17 inch thick layer of compacted clay. A detailed
drawing showing the interconnection of the underdrain system and the silo foundation is
referenced in Part 7-AWR RFP, Section 1. The underdrain system is connected to the
decant sump tank to collect any potential leakage through the base of the silos.

In 1964, large areas of spalling occurred on the exterior surface coating of silos particularly
Silo 2, leaving preload wires corroded and exposed to weather. The exterior surfaces were
patched with a 0.75 inch thick coat of cement mortar and a waterproofing that was applied.

Also in 1964, an earthen embankment was built surrounding the silos walls to provide relief
from tensile stress that had developed within the walls, weather protection, reduce radon
emissions, and-increase shielding from penetrating radiation. The embankment was
originally constructed on a slope of 1.5:1. The slope was subsequently modified to 3:17 in
1983 to reduce soil erosion. The soils comprising the earthen berm constructed in 1964
were surface soils and underlying clays removed.from an area directly south of the concrete
trench and north of @ small drainage ditch running paralle! to the trench. The soils
comprising the earthen berm constructed in 1983 originated from two on-site areas: from
the location of the Biodenitrification Surge Lagoon, and from a borrow area west of Pit 5.
No surveys were performed by site personnel to determine the potential presence of
radiological contamination of these soils before excavation and placement in the berms.

Prior to berming the silos in 1964, the decant system was disconnected from the sump
tank, but the underdrain system remained intact. The decant system collected any.leakage

into the underdrain system. Access was provided to this sump tank by placing an 30 inch
diameter corrugated metal pipe from the tank to above the surface of the soil embankment.
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This pipe extended upward 33 ft. The earthen berm was placed around this pipe as the
berm was built around the silos.

Residue was originally transferred to the silos by pumping the residue in the form of a
slurry. The residue eventually settled and formed two layers; consisting of settled solids
covered by the slurry liquid. To remove the layer of-clear-liquid following settling, the siios
were equipped with a series of decant ports. These ports were arranged in two vertical
lines located on diametrically opposing sides of each silo. There were 25 ports in each line,
making a total of 50 ports per silo. The bottom port on each silo is 1 ft.from the silo
bottom. The remaining 49 ports are located at 6 inch intervals.

The decant ports for the silos were, at the time of filling, each valved into a pipe that led to
a 9,000-gallon carbon steel decant sump tank. The decant sump tank is located between
the silos at a level below the base of the silos to allow for gravity drainage. At the base of

silos at the original ground surface, are skirt drains used to contain any seepage through the _

walls of the silos or leakage from the decant ports. These skirt drains directed any collected
water through a concrete pipe trench to an in-ground concrete-lined sump located on the
Drum Handling Building, formerly located between Silos 2 and 3.

In January 1986, two load-spreading dome covers, 30 feet in diameter, were installed to
span a deteriorated portion of the concrete domes of the silos. The covers are self-
supporting and sit on a rolled plate-steel skirt. The covers are composed of structural steel
members that support 0.75 inch thick plywood sheeting, which is covered with a
weatherproof membrane. The dome cover increases the stresses in the existing concrete.
The dome covers were installed so that containment of the silos residue wouid be
maintained in the event of a center-silo dome collapse. The dome covers were not designed
to be airtight, and therefore do not contain the movement of gases, such as radon. In
1987, a minimum 3 inches of rigid polyurethane foam topped by a 45-mil membrane were
placed on top of the silo domes.

Part 7-AWR RFP, Section 1, provides the Contractor with relevant drawings of the silos, silo
dome, decant sump system, and the silo superstructure.

2.5.3 Site Characterization Data

Appendix C, Site Characterization Data, presents information on site meteorology,
topography, hydrology, seismology, and geology.
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2.5.4 Site Infrastructure
The following utilities and specifications shall be provided by FDF:
 Electrical Power: overhead tie-in to existing system, 6,000 kVA @13.2 kV;

o Domestic Water: underground 4" tie-into existing system; 90 gpm at
approximately 40 - 60 psig. The domestic water supply is shared with the Silo 3
stabilization Contractor. Any use of more than 50 percent. of the available
domestic water must be coordinated with and approved by FDF;

o Fire Water: underground 8" tie-in to existing system, two tie-in points, 100 psi at
1000 gpm;

*» Waste Water System (non-radioactive): 4" tie-in to existing system;
o Storm Water: tie-in to existing on site open culvert and drainage system;
e« Telephone and Fire Alarm: panel tie-in at the VITPP.

The Contractor shall extend the utilities from the tie-in locations to those locations where
they are to be used in accordance with applicable codes and/or standards. All tie-in points
are located on drawings 94X-5500-E-SK-4000 and 94X-5500-M-SK-7033, inciuded in Part
7-AWR RFP, Section 1. The Contractor shall be responsible in the use of all utilities
supplied to him. The Contractor shall optimize the use of all FDF supplied utilities. FDF
shall monitor the Contractor's utility usage.

2.5.5 Radon

Handling of the residue presents significant issues that are unusual for a material of such a
moderate level of radioactivity. These issues are the result of the constant production of
Radon-222 from the decay of Radium-226 in the residue. Given that the silos have a
combined inventory of approximately 4000 Ci of radium and that the concentration ranges
from 300 -900 nCi/g, containment and treatment of radon involves high concentrations of
radon in significant volumes of air. Therefore, in order to handle the residue, the Contractor
shall have an understanding of this unique feature of the material. Appendix D presents a ’
summary of the radon emanation characteristics of the residue and includes several outside
investigations on radon control that have previously been performed.

A radon diffusion study is being conducted to determine the effectiveness of water as a
diffusion barrier for 222Rn emanating from residue material. Laboratory scale cylindrical PVC
containers will be fabricated to simulate the conditions expected to exist during interim

" storage of the retrieved residue as discussed in Section 2.2.4 of this document.
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Measurements of concentration of 22°Ra in the residue and the emanation fraction of 2?Rn
from the residue from the residue will be performed to characterize the source term for the
radon diffusion measurements. Measurements of the concentration of 2*°Rn within and
above the fluid barrier (water layer) produced in the laboratory scale containers will be
performed to determine the effectiveness of the diffusion barrier under static and dynamic
conditions. The data will be used as a benchmark for theoretical predictions of 22Rn
diffusion through a fluid barrier. Preliminary data for this study is scheduled to be available
in April 1998 with final results scheduled to be available by June 1998,

2.5.6 Silo 4 Superstructure; Full- Scale Mock -Up

»Cerj:ified for Construction drawings for the Silo 4 superstructure are included in Part 7-AWR,
RFP, Section 1.6.

3.0 DOCUMENTATION REQUIREMENTS
3.1 Project Management Documentation Requirements

The following planning documents shall be prepared and submltted individually by the
Contractor.

3.1.1 Project Management Plan

A Project Management Plan (PMP) shall be prepared to describe the management approach,
organizational structure {including resumes of the project management team and discipline
leads), methodologies, practices, and implementing procedures for this project. The PMP
shall clearly delineate and support project management interface requirements between the
Contractor and FDF including progress reviews, design reviews, monthly status review
meetings, and quarterly project review meetings. The PMP shall address how the
Contractor shall perform the work within the schedule established in Part 6-AWR RFP. The
PMP shall be based on the Contractor's Work Breakdown Structure (WBS) and shall include
draft, interim, completion milestone dates, and decision hold points for all deliverables to
permit the measurement of cost and schedule performance. The PMP shall be updated and
maintained in accordance with the Contractor's internal procedures. The PMP shall be -
modeled after DOE Order 4700.1 (DOE Order 4700 is not a mandatory requirement of this
contract).

3.1.2 Engineering Management Plan

An Engineering Management Plan shall be prepared to describe the engineering procedures
necessary to produce, review, and issue contract documents in conformance with the
functional requirements of this project. The plan shall cover training, drawings,
specifications, calculations, procedures, design reviews and checking, and computer code
verification and validation.
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3.1.3 Configuration Management Plan

A Configuration Management Plan shall be prepared to describe the approach to establishing
and maintaining the project baseline (technical, cost, and schedule}). The project baseline
shall be established upon acceptance of the preliminary design. Once established, all
documents that define the project baseline shall be governed by the Contractor's approved
change control procedures. Controlied copies of these documents shall be maintained
throughout the project's life cycle, beginning with the initial baseline document and
including all approved changes via controlled revisions of the originals.

Prior to becoming part of the baseline, documents shall be maintained as letter revisions.
Upon becoming a controlled document, it shall be released as revision O (zero) and all
subsequent changes shall be maintained as number revisions. The change control procedure
shall use a graded approach to reviewing and approving changes, depending on the
magnitude of the impact. '

3.1.4 Records Management Plan

The Contractor shall prepare a Records Management Plan which identifies the program to
control preparation, review, approval, issuance, use, revision and storage of documents
that establish policy, prescribe work, specify requirements, and or establish design. The
scope of the Records Management Plan shall include all technical, environmental, health and
safety, operations and project control identified documents for the project. When
requirements can not be inciuded, these shall be addressed in the Records Management
Plan and the document which provides control shall be identified. A matrix of documents
shall be developed and maintained to provide title and numerical identification, status, and
revision. '

3.1.5 Systems Engineering Manaéement Plan

A Systems Engineering Management Plan shall be prepared to describe how systems
engineering is conducted and managed during the design phase of the project. This plan °
shall follow-the guidelines of DOE Order 4700.1. The plan shall include a description of the
proposed process, the responsibilities and methodologies for implementation, the
organizational structure and interrelationships, and the relationships between configuration
management and other engineering organizations in defining and managing the technical and
cost/schedule baseline. '
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3.1.6 Independent Safety Review Plan

An Independent Safety Review Plan (ISRP) shall be prepared to describe the Contractor's
approach to providing independent safety oversight of the design. The major independent
safety activities shall be ensuring compliance with, and implementation of the DOE orders,
regulations, and standards discussed in this contract covering environmental, safety, health,
fire protection of the design, and safety analyses evaluations and documentation to support
the design. The Independent Safety Manager shall have the authority to issue stop work
orders.

3.1.7 Procurement Management Plan

The Contractor shall provide a-Procurement Management Plan which establishes and ensures
that purchased items and services meet established requirements and perform as specified.
Included in the plan shall be a matrix of key procurement items. The matrix shall be
maintained and identify the items/services purchased, system specification or design code
requirements, Contractor name, inspection/test acceptance plan identification requirements,
‘whether source or receipt inspection is required, date inspection shall be performed, and
status of the inspection/test. -

3.1.8 Human Factors Program Plan

A Human Factors Plan shall be prepared to describe the Contractor's approach to
incorporating human factors engineering into the design. Human factors engineering
guidelines shall be in accordance with UCRL 15673 “Human Factors Design Guidelines for
Maintainability of DOE Nuclear Facilities,” Biotechnology, Inc., for LLNL, June 1885, Chapter
13, "Human Factors” of DOE STD-3009-94; "Preparation Guide for USDOE Non Reactor
Nuclear Facility Safety Analysis Reports,” DOE Order 5480.19; "Conduct of Operations,”
DOE Order 5480.20A; "Personnel Selection and Qualification and Training Requirements for
DOE Nuclear Facilities"; and DOE Order 5480.23, "Nuclear Safety Analysis Reports.”

3.1.9 Contingency Plan and Emergency Response

Contingency plan and emergency response will be shared by FDF and the Contractor.
'FEMP's emergency plan will be used by the FDF Emergency Response Team (ERT) in
response to any emergency situation in the project area including, but not limited to fire,
personnel injury, or spills. The Contractor shall inform the Emergency Duty Officer (EDO) or
the Assistant Emergency Duty Officer (AEDO) in the event of an emergency.

OOQ = Draft
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The Contractor shall review the FEMP's Emergency Plan and prepare a Contingency Plan for
the scope of work to be performed. The requirements for the Contingency Plan are
contained in DOE Order 151.1, "Comprehensive Emergency Management System.” This
Contingency Plan shall complement, interface with, and reference, as appropriate, the FEMP
Emergency Plan. During off-normal events, FDF will take over the Contractor's work area
and implement appropriate actions, with direct input from the Contractor, as directed by the
EDO or AEDO and the ERT. The FDF AEDO will also be notified of unplanned nonlife-
threatening events, such as a pipe or valve leak. The specific requirements for notification
of the EDO or AEDO are discussed further in Part 8-AWR RFP, Section C.2.1.6.1.

3.1.10 Environmental Control Plan

The Environmental Control Plan submitted by the Contractor shall describe the methods and
controls the Contractor will incorporate into the design and operation of the AWR Project to
control erosion, dust, waste water, stormwater, and air emissions to minimize the impact of
these activities on the environment. The plan shall describe the design and operational
control strategy to ensure compliance with the EP and EW functional area requirements
(Section 2.4) and ARARs identified in Appendix B. As design details are added, or
operational basis is changed, the Environmental Control Plan shall be updated and
resubmitted. The Contractor shali provide the following in this plan;

e Air Emissions Control
Describe anticipated pollutant emissions and controls to be used, and any plans
for stack or other air monitoring for radon and other air contaminates. Include a
description of how operations will ensure that emissions from material handling
and processing equipment meet ARARs and ALARA requirements.

¢ Dust Control .
Description of the methods and materials to be used to suppress and minimize
the creation and dispersion of dust during operations.

¢ Wastewater Control
Description of the design features and methods to be used to eliminate, minimize,
or recycle the wastewater produced during operations. Where wastewater will
be generated, a description of any pretreatment methods to be used and any
methods that would be used to segregate contaminated wastewater from other.

wastewater streams.

e Stormwater Control
Description of the methods, materials, and existing site features to be used to

capture and control stormwater.
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 Erosion Control
Description of the methods and materials to be used to prevent erosion of soil in
the project work area to reduce sediment loading in the stormwater.

e Waste Management
Descrlptlon of the design approach and methods to be used to-manage secondary

waste and debris generated during construction and operation.
3.1.11 Berm Excavation Plan

The Berm Excavation Plan submitted byv the Contractor shall describe the methods the
Contractor will employ to mitigate the impacts of the silos berms and the silos integrity
throughout the Accelerated Waste Retrieval process. This plan will include:

 Methods of silo berm sampling, removal and transportation; and
e Contingency Plans for encounters with discrete objects (trench line, valve house,
etc.).

This plan will be submitted to FDF for review and approval. The Berm Excavatlon Plan is
-required to support Waste Management in Section 5 of the TRD.

3.1.12  Sampling Plan

A sampling plan shall be prepared in compliance with the-USEPA guidance document EPA
QA/G-4, "The Data Quality Objectives Process,” and shall meet the requirements set forth in
Section 3.6.4 of this document. The sampling plan shall include samples required by .
Contractor for process control, FDF required archive samples, and waste water disposition.
The Contractor shall provide FDF with all process control sample data obtained during the
retrieval process. The plan shall include, but not be limited to, the following items:

+ scope and purpose of sampling and analysis;
» types of analyses required;
-« decisions to be made based upon resuits of the analyses;
+ sampling frequency;
+ sampile size;
. »....chain of custody controls and. sample tracking methodology;... ... ...
» sample port or location; and
+ sampler and sample container design.
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3.2 Design Documentation Requirements
3.2.1 Conceptual Design Package

The Conceptual Design Package (CDP) shall describe the major systems: Silo Waste
Retrieval System, Transfer Tank Area System, Transfer Tank Waste Retrieval System, and
the Radon Control System. Interfaces to minor systems, such as cooling water systems and
residue water systems, shall be included in the design package, but full system development
need not be included. The fundamental objective of the conceptual design report is to
develop a project scope that satisfies the project and site mission needs, operating needs,
and site/regulatory requirements; validates the project feasibility and attainable technical
performance levels; identifies, quantifies, and qualifies project risks; and lays the foundation
for developing the project baseline. The package shall include, as a minimum, the next
revision of the following documents (previously submitted with the bid package):

e process flow diagrams;

* heat and material balances;

e general arrangement drawings;

« site plot plan; ’

e electrical load summary;

e electrical one-line diagram;

e full-scale mock-up test pian; and

e estimate of secondary waste.

The package shall include the following new documents:

+ functional analysis;

e piping and instrumentation diagrams;

« process descriptions;

+ equipment list;

« data sheets and draft specifications for key equipment and long lead items;
+ control system block diagrams; '

» ALARA plan {See Part 8-AWR RFP, Section C);

+ performance grading;

« lists of required drawings, specifications, and other documents;
+ storm water drainage plan;

- design drawings of retrieval hardware and structural support;

* tie-in drawings; and

+ HVAC flow and control diagram.

A conceptual design review meeting will be held at the FEMP. Contractor's representatives
from the requisite engineering disciplines shall be in attendance to present the design,
resolve comments, and prepare meeting minutes.
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3.2.2 Functional Requirements Document

The Functional Requirements Document (FRD) shall expand upon the functional
requirements contained in the TRD. The document provides the fundamental technical
criteria and design requirements necessary to develop conceptual, preliminary, and final
design. These criteria and requirements address design concepts such as minimum
performance capabilities/margins, design basis criteria, diversity, reliability, availability,
independence, redundancy, separation, environmental protection, and health and safety
protection. The criteria shall incorporate. organizational requirements, DOE directives,
regulatory requirements, historical information, and engineering experience which provide
the basis for verifying that the final project conforms to the requirements of the intended
function.

3.2.3 Design Criteria Package

- The Design Criteria Package (DCP) shall expand upon the design criteria contained in the
TRD. The purpose of the design criteria package is to assemble the specific criteria,
assumptions, and industry codes and standards applicabie to this project.

3.2.4 Preliminary Design Package

The preliminary design package need not be submitted all at once. it is preferred that
documents be submitted as they become available to expedite the review process and to
allow comments to be incorporated into follow-on documents prior to their submittal. The
package shall include, as a minimum, revision O or later, of the following documents:

¢ functional analysis;

+ process flow diagrams for all systems;

* heat and material balances for all systems;
* piping and instrumentation diagrams;

+ performance grading; '

+ control system block diagram;

* ALARA: Plan (environmental and radiological);
« general arrangement drawings;

+ electrical one-line diagrams;

e site plot plan; and

* tie-in drawings.
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The package shall include the following documents, previously submitted with the
Conceptual Design Package:

e electrical load summary;

e retrieval technology design, including structural support system;

+ storm water drainage plans;

» data sheets and draft specifications for key equipment and long lead items;
¢+ equipment list;

« full-scale mock-up test plan;

¢ timed estimate of secondary waste disposal requurements,

+ lists of required drawings, specifications, and other documents; and

+ HVAC flow and control diagrams.

The package shall also include the following new documents:

e " line list;

e instrument list;

* metallurgical diagrams; .
 radiation zone drawings;

» key calculations (e.g., shielding), as determined by FDF;
« underground piping drawing;
¢ system design descriptions;
e control room arrangement;

+ cathodic protection design;
» lightening protection design;
+ grounding design; and

e paving and grading plans.

A preliminary design review meeting will be held at the FEMP. Contractor's representatives -

from the requisite engineering disciplines shall be in attendance to present the design,

resolve comments, and prepare meeting minutes.
3.2.5 Final Design Reports

The final design report for the Radon Control System (RCS) shall be submitted separately
from the final design report for the remainder of the systems. In order to allow for early
construction of Phase 1 operation. - The RCS final desigh may consist only of the design
details for Phase 1, or, at the Contractor's discretion, lt may also contain details for the
upgradeé to Phase 2.
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Both final design reports shall be considered and contain certified for construction (CFC)
drawings and specifications. All drawings, documents, purchase specifications,
construction specifications, reports, studies, analyses, calculations, etc. shall be revision O,
minimum. The final design reports shall contain written narratives that fully describe the
processes, mechanics, control methodology, etc. All design drawings shall be stamped by a
professional engineer. Final design reports will be submitted by FDF to“the U.S.
Environmental Protection Agency (USEPA) for approval.

A final design review meeting will be held at the FEMP. Contractor's representatives from
the requisite engineering disciplines shall be in attendance to present the design, resolve
comments, and prepare meeting minutes.

3.2.6 Design Closeout Report

The Contractor shall submit the design closeout report for the project at the end of startup
testing. The package shall include, as a minimum:

+ as-built copies of all drawings and specifications;

e operating and maintenance manuals for all equipment; and

» completed system design descriptions, including startup, operation, shutdown,
and off-normal operational procedures

3.2.7 Engineering Evaluations
3.2.71 Failure Modes and Effects Analysis

A Failure Modes and Effects"Analysis (FMEA) shall be prepared to evaluate every major
piece of equipment, valve, instrument, etc. to determine their potential failure modes (e.g.,
fail to operate, fail to close, etc.) and the effects of each failure. Results of this analysis
shall be incorporated into the plant design to ensure a safe, reliable plant.

3.2.7.2  Reliability, Availability, and Maintainability Analysis

The Contractor shall prepare a Reliability, Availability, and Maintainability (RAM) Analysis in
conjunction with the FMEA. The RAM analysis shall identify all major pieces of equipment,
valves, instruments, etc., estimate the mean time between failure and the mean time to -
repair for each identified item, calculate the availability of each item, then calculate the
overall plant availability during residue retrieval from the silos and during residue retrieval
from the TTA. Section 2.3 specifies the required overall plant availabilities. Limited
maintenance availability during inclement weather shall be factored into this analysis.
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3.2.7.3 Value Engineering Review

The Contractor shall perform an independent value engineering review of the project to
assess the project direction. The value engineering team shall be headed by a certified value
engineer who is not currently, nor has ever been assigned to the project team. Members of
the team shall include functional area managers currently assigned to:the-project design
team.

3.2.7.4 Energy Conservation Report

If the RCS or the balance of the facilities require greater than 500 million Btu/yr or includes
a building greater than 10,000 ft?, an energy conservation report shall be prepared to meet
the intent of DOE order 6430.1A, Section 0110-1213. The report(s) shall be submitted
concurrent with the final design reports for the RCS and the balance of the facilities, as
applicable. ’

3.2.7.5 Fire Hazards Analysis

A fire hazards analysis shall be prepared in accordance with DOE Order 420.1, Section 4.2,
and as identified in 3.2.8.4.2. '

3.2.7.6  Constructability/Operability Review

The Contractor shall perform constructability/operability reviews of the preliminary and final
design packages to ensure that construction requirements have been adequately
incorporated into the design . The review shall be documented and submitted along with
the preliminary and final design packages. '

3.2.7.7 Performance Grading

Performance Grading (PG) is the classification of an activity or function of a system
structure, or component (SSC) associated with a Nuclear facility in terms of:

e Safety considerations involving the consequences of its failure to prevent or .
mitigate the release of radioactive materials, energy, or hazardous materials;

e Mission importance considerations involving the consequences of its failure
~ impacting schedule delay, stakeholder reaction, or project cost;

« Life-Cycle considerations involving the design life or intended use/consequence of
the SSC or project; and ‘ -

Date: March 23, 1998 73 900189 Draft



- 8103
C. NO FSC 624
TRD-40710-RP-001

« Complexity considerations involving the degree of regulatory, design,
construction, process, and/or management coordination required.

NOTE: FDF and/or DOE may require an upgrade to a PG if the affect to one of the
above considerations is in question.
The PG identified and approved for each SSC shall become the basis for implemehtation and
application of the graded approach. PG is covered in the FEMP Site Procedure ED-12-4015
(Part 7-AWR RFP, Section 3).

The Preliminary Hazard Analysis performed to support the Safety Basis and the resulting
Hazard Category (HC) determination are required for PG. :

Using the guidance in DOE-STD-3009-94 (Part 7-AWR RFP, Section 5), Preparation Guide
for U.S. Department of Energy Nonreactor Nuclear Facility Safety Analysis Reports and the
Hazard Analysis Report (HAR) for OU4 (Part 7-AWR RFP, Section 4) SSCs that are Safety
significant are determined. Safety Significant SSCs shall be a PG level 3 or higher when
dealing with a Hazard Category 3 or greater Nuclear facility. Silos 1 and 2 are defined as a
Hazard Category 3 Nuclear facnllty

The following requirements apply to SSCs determined to be PG 1, 2, or 3:
e Shall require independent design review;

» Design changes which affect PG 1, 2, or 3 that were previously approved by FDF
Technical Review Board (TRB) shall be reviewed by the TRB; and

o Design changes which affect PG 1, 2, or 3 shall be evaluated using the USQ
process.

3.2.8 Safety Basis Documentation

Safety Basis is the information relating to the control of hazards at a nuclear facility
(including design, engineering analysis, and administrative controls), which the DOE uses to
conclude whether activities at the facility can be conducted safely. While the FEMP site is
considered a nonreactor .nuclear facility, each project.is further categorized, following the
criteria set forth in DOE-EM-STD-5502-94, "Hazard Baseline Documentation (Part 7-AWR
RFP, Section 5)." This hazard categorization determines the documentation required to
adequately assess the hazards associated with the activities planned. This documentation
can range from a full seventeen-chapter Safety Analysis Report (SAR), requiring DOE
approval, to a safety assessment, which is FDF reviewed and approved. The Safety Basis is
critically linked to the design of new facilities.

Date: March 23, 1998 74 Draft

000190



e

e

8103

“:—f T. NO FSC 624
TRD-40710-RP-001

The Hazard Category is also used to trigger and set the level of effort for other FDF
programs such as ORR, CONOPS, and PAAA Quality Assurance reporting. A Hazard
Category is primarily inventory driven, although the DOE may request a higher Hazard
Category designation be applied if there are extenuating circumstances, such as new
technology. '

The Contractor shall perform hazard categorization per the requirements of FDF document
NS-0003 "Safety Assessment Hazard Screening and Classification (Part 7-AWR RFP, Section
3)," and DOE-EM-STD-5502-94 for the activities associated with this project. :

_ 3.2.8.1  Segmentation

The Contractor may address the entire operation as one segment with one safety basis
document or can attempt to segment the activities. This may allow the Contractor to
achieve a lower hazard category for a given segment.

An activity may be considered a segment for safety analysis purposes if the following
conditions are true: )

¢ -The activities are separated by distance within a specific geographical area.
NOTE: At a minimum this distance shall be 30 meters. This may increase based
on the energy sources addeéd by the operation. ‘

e The activities contained within the specific geographical area are discrete.
Examples include, but shall not be limited to, construction and operation of the
residue retrieval facility.

* An accident or event in one segment cannot directly impact another segment
(excluding natural phenomena such as earthquake and high winds}.

For the Contractor to take credit for segmentation, the Contractor shall document that two
out of three of these conditions for segmentation are met as part of their pre-award
proposal. The Contractor shall document that all of the conditions are met as part of the
post-award safety assessment as described in Section 3.2.8.6.4.

3.2.8.2 Hazard Category

The Contractor shall design, construct, test, and operate the system of the AWR Project
within the criteria defined by DOE-STD-1027-92 and DOE-EM-STD-5502-94. The
Contractor shall adhere to the requirements of RM-2116. and folliow NS-0003 to determine
the appropriate hazard category and safety documentation requirements for the facility.
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The Hazard Category for this operation shall be determined based on the inventory of
materials involved in the operation that are listed in DOE-STD-1027-92 and 40 CFR Part 302
and the ability of that material to become airborne. Factors that have the greatest impact
on Hazard Category determination shall include:

o Size, location, and constituents of concern(both radiological-and-chemical) in
inventory;

-« Physical properties of the material, such as form, moisture content, and particle
size; and

¢ Energy sources that could disperse the residue in inventory.

FDF has designated Silos 1 and 2 as Hazard Category 3 nuclear facilities. The current
safety basis for the facility is the Basis for Interim Operations (BIOs) PL-3049, Section K
(Part 7-AWR RFP, Section 3). The hazard categorization of the AWR Project systems shall
be driven by the ability of the Contractor to use segmentation and define the maximum
releasable inventory of residue within any segment of the process at any given time.

3.2.8.3 Methodology

The Contractor shall designate a Safety Analysis Team Leader. This person shall coordinate
the development of the required safety basis documents and provide interface to FDF as to -
the status of these documents. This person shall complete the FDF required training for a
Technically Responsible (TR) individual and a Qualified Safety Evaluator (QSE). If a SAR or
a Hazard Analysis Report (HAR) is required, this person shall perform the screens required
for any Unreviewed Safety Questions (USQ).

If a SAR or a HAR is required, FDF shall perform the USQ Safety Evaluation for any screen
that is determined to be a possible USQ. The Contractor shall support FDF in the safety
evaluation by providing calculations and analysis, as necessary. '

3.2.8.4 Safety Basis Documentation Submittals

" The Hazard Cafegory/Safety Basis documentation submittals shall consist of four phases:
3.2.8.4.1 Pre-awérd with Proposal
The Contractor shall produce a Preliminary Hazard Analysis (PHA) for each segment of the
project Along with the PHA, the Contractor shall determine the preliminary hazard category

for the identified project segments using the supplied data for the silos and submit this data
along with supporting hazard category caiculations with the PHA for each segment.

Date: March 23, 1998 76 'Y Draft
ate: Marc 000133



g

- 8103

[y

- C. NO FSC 624
TRD-40710-RP-001

The Contractor shall use Figure 3-1, Safety Analysis Approach for TWRS Logic Diagram, as
a guide, and submit a draft Safety Basis Documentation Implementation Plan. The content
and format are described in section 3.2.6.1.

3.2.8.4.2 Safety Basis Submittals With Design

The Contractor shall submit the draft safety basis documents as specified in Table 3-1 for
each segment of the operation for FDF review and approval. Safety basis documentation
shall be updated as indicated in Table 3-2. These updates shall be forwarded to FDF for
review and approval as part of the mobilization/construction work package.

Depending on the hazard classification and the complexity of the operation, further hazard
analysis (e.g., HAZOP, What-if, etc.) may be required. At a minimum, an ALARA Analysis,
Human Factors Analysis, and a Fire Hazard Analysis (FHA) shall be performed in addition to
the Preliminary Hazard Analysis. The Contractor shall use the guidelines of
DOE-STD-1027-92 to determine the depth of hazard analysis required for the identified
activities.

The team performing the hazard analysis shall contain representation from all disciplines
supporting the project and consist of FDF and Contractor employees. A copy of the final

"documentation shall be forwarded to FDF for inclusion in the project Administrative Record.

The Contractor shall include the Hazard Analysis in the overall project schedule.

Guidelines for hazard analysis techniques can be found in "Guidelines for Hazard Evaluation
Procedures,™ Second Edition, Center for Chemicall Process Safety. :

The ALARA analysis shall focus on exposure points to the workers, co-located workers and
the public. The Contractor shall use the OU4 ALARA Evaluation .as a starting point for the
analysis. The analysis shall be used to support the Occupational ALARA Plan identified in
Part 8-AWR RFP, Section C.2.2.2.1, and the safety basis for the AWR project.

A Human Factors Evaluation (HFE) shall be performed. The evaluation shall focus on
addressing the issues associated with the new facilities and shall include an evaluation of
the existing HFE for OU4. The results of the HFE shall be incorporated into the safety basis.
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A Fire Hazards Analyses (FHA) shall be performed and meet the requirements of DOE Order
420.1 and DOE Order 440.1. Examples of facilities for which an FHA shall be performed
are nuclear and high-hazard faciiities, buildings in which significant quantities of hazardous
materials are stored or processed, and structures featuring equipment of considerable value.
These examples encompass new facilities as well as significant renovations to existing
facilities. Examples of facilities not generally requiring an FHA include small utility buildings,
trailers, and office buildings. The FHA shall contain, at a minimum, the elements identified
in the Implementation Guide for use with DOE Orders 420.1 and 440.1. The results of the
FHA shall be incorporated into the Safety Basis.

The Contractor shall coordinate land use with the FDF Health and Safety representative for
the silos prior to finalization of land use. Failure to do so could present an USQ, and
jeopardize the safety basis for co-located facilities.

As part of the conceptual, preliminary, and final design submittals by the Contractor all
design changes from reviewed and approved submittals shall be evaluated against the safety
basis and the evaluation included in the safety assessment submittal.

Approval of the safety basis documents (PSAR, HAR, ASR) shall be required for
~authorization to mobilize and authorlzatlon to procure equipment and material for Hazard
Category 3 (HC-3) facilities.

3.2.8.4.3 Approval of Safety Basis

Once the safety basis documents receive approval and authorization to mobilize has been
received, all design changes shall be evaluated. For. a-HC-3 nuclear facility, the evaluation
shall be performed using the USQ process. In addition to the design change submittals to
FDF Engineering, the design change with an USQ screen as identified in NS-0003 and
supporting analysis shall be submitted to FDF Safety Analysis for the USQ safety evaluation.

3.2.8.4.3.1 Incorporating Lessons Learned
- Upon 'completion of ICAT and SOT, the Contractor shall incorporate lessons learned from
the operations and USQs into the final safety basis. The final safety basis shall be reviewed

and approved by FDF. DOE approval shall be required for all HC-3 and above nuclear
facilities.
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3.2.8.5 Submittal Schedule
Refer to Tables 3-2 through 3-7 for specific submittal requirements.
3.2.8.6 Documentation Requirements

Safety basis documentation shall be prepared using a graded approach, which keeps the
rigor and depth of defense for each assessment in proportion to the hazards present. The
Contractor shall provide a Safety Basis Documentation implementation Plan which shall
identify the facility segments and propose the level of safety basis documentation to be
prepared for each.

3.2.8.6.1 Safety Basis Documentation Implementation Plan

As a minimum, the following information shall be provided in the Safety Basis
Documentation Implementation Plan:

¢ |dentification and basic descnptlon of the segments;

o Preliminary site plan indicating the segment locations with respect to each other
and at least two FEMP landmarks;

e Preliminary process block diagram;

o Level of safety basis documentation proposed for each segment. As a minimum,
preliminary hazard assessments (PHA) and hazard category calculations (Sections
3.2.8.6.4 and 3.2.8.6.3, respectively) shall be provided; and

¢ Scheduie (incorporated into the project schedule) for each segment and
completion of proposed segment documentation with review and approval times
for FDF personnel, including, silos waste and safety analysns team.

3.2.8.6.2 PHA for Each Identified Segments
As a minimum, the following information shail be provided with these assessments:

+ l|dentification of facility, process, or operation segment.
+ Identification of the tasks and subtasks involved.
PHA tables shall be prepared for each task and subtask in a format similar to the
.. attached sample table (Table 3-1). PHA evaluation parameters are:
- Item Number;
- Potential Hazard/Bounding accidents;
- Causels);
- Protection/Mitigative Systems;
- Consequences;
- Frequency of Occurrence;
- Ranking; and
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- Action item/Comment;

» Text executive summary of the PHA.

+ Text conclusion of the PHA, which identifies items of concern or major concerns
based on their ranking and how these concerns are to be resolved (e.g., project
procedure, health and safety plan provisions, or recommended process redesign).

NS-0003, "Safety Assessment Hazard Screening and Classification,” shall be used as a
guideline for frequency of occurrence and ranking of potential hazards. .-

3.2.8.6.3 Hazard Category Calculations for Each Identified Segment
At a minimurﬁ, the following information shall be provided with these calculations:

e ldentification of facility, process, or operational segments.

« Identification of chemical inventories and concentrations, and radiological
inventory by isotope, including progeny.

* |dentification of bounding accidents from PHA. ,

e Determination of Hazard Category 3 threshoid limits..

. |dentification of equations, methodology, and computer models used.

e One annotated worked example for each bounding accident. At a minimum, this
annotated worked example shall include:

- The equations used and the source of those equations;

- Definition of the individual equation parameters [e.g., Airborne Release
Fraction (ARF), which is unitless];

- Input values to the individual equation parameters; and

- Text describing the accident.

e Summary table listing the "potentially releasable inventory,” as defined in DOE-
STD-1027-92 for each segment, and accndent

e Summary chart or diagram showing the "potentially releasable inventory” for
each segment, and accident with respect to Hazard Category 3 thresholds,

40 CFR Part 302 Appendix B levels, and 40 CFR Part 302, table, and 40 CFR Part
302.4 levels. '

* Radiological dose estimates shall be determined for workers, co-located workers,
and off-site populations. The dose estimates shall be plotted-on a summary chart
or diagram showing their relationship with the associated FEMP.administrative
limits. At a minimum, Total Effective Dose Equivalents (TEDE) shall be provided
for the following:

- Workers and co-located workers 30 m and 100 m from_the analyzed accident;
- Workers and co-located workers in the nearest regularly occupied building or
work area. FDF shall provide location for these workers after the first draft
) equipment or facility layouts are issued by the Contractor; and
- The maximally exposed individual (MEI); and
* Text executive summary of the Hazard Category calculation results.

. | .
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'3.2.8.6.4 Safety Assessment for Each Identified Segment

This document shall provide an compilation of the Safety Basis Analyses. At a minimum,
this assessment shall include the following sections:

e Purpose
» Description of the facility, process, or operational segments. Suggested
subsections include: ’
- Identification of facility, process, or operational segments;
-~ Text description of the facility, process, or operation under assessment;
- Block flow diagram of the facility, process, or operation under assessment;
and
- General arrangement or site area plans.
e Summary and hazard classification/category. Suggested subsections include:
- ldentification of evaluation basis parameters used to determine hazard
category;
- Summary of the hazard category calculation results for the facility, process,
or operation segment being assessed; and
- Summary of the required level of new documentation required, the
appropriate level of approval, and any interaction with DOE in defining the
documentation requirement and/or the level of approval.
e Preliminary Hazard Assessment. Suggested content includes:
- Summary of the PHA results for the facility, process, or operatlonal segment
being assessed.
« Radiological Hazards. Suggested content includes:
- ldentification of all radiological hazards;
- Summary and discussion of the radiological HC calculations; and
- Summary and discussion of estimated radiological doses to workers,
co-located workers, and off-site populations determined in the hazard
category caliculations for the facility, process, or operatnonal segment being
assessed.
+ Non radiological Hazards. Suggested content includes:
- Identification of all non radiological {i.e., chemical or biological) hazards; and
- Summary and discussion of the nonradiological hazard category calculations.
¢ Industrial Hazards. Suggested content includes:
- ldentification of all standard and nonstandard industrial hazards; and
- Summary and discussion of the PHA conclusions for the facility, process, or
operational segment being assessed.
e« Conclusions. Suggested content includes:
- Summary of hazard category calculations;
- Summary of PHA conclusions; and
- Additional safety basis documentation requirements based on
DOE-EM-STD-5502-94, "Hazard Baseline Documentation.”
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Commitments. Suggested content includes:

- Identification of situations that could change the evaluation basis parameters;

- ldentification of actions that the Contractor shall take to ensure these
situations shall be detected before the evaluation basis is impacted;

- ldentification of actions that the Contractor shall take to ensure that the
existing evaluation basis is maintained.

References

3.2.8.6.5 Additional Safety Basis Documents

In addition to the Safety Assessment the following safety basis documents may apply:

Preliminary Safety Analysis Report (PSAR]) is required for design, construction,
and testing of a new HC-3 and above nuclear facility. The PSAR shall be
developed using the guidelines of site procedure NS-0005, Safety Analysis
Reports and Technical Safety Requirements (Part 7-AWR RFP, Section 3) and
DOE-STD-3009-94, "Preparation Guide for U.S. Department of Energy Non
Reactor Nuclear Facility Safety Analysis Reports.” The PSAR requires FDF and
DOE concurrence and concurrence is required prior to purchasing equipment and
materials for construction. Upon concurrence of the PSAR the USQ process
shall be implemented.

SAR is required for a HC-3 nuclear facility, which is the current hazard category
for Silos 1 and 2. A SAR is developed from the PSAR, use of the guidelines of
site procedure NS-0005, "Safety Analysis Reports and Technical Safety
Requirements (Part 7-AWR RFP, Section 3)," and DOE-STD-30098-94,
"Preparation Guide for U.S. Department of Energy Non Reactor Nuclear Facility
Safety Analysis Reports (Part 7-AWR RFP, Section 5)." It requires FDF, and DOE
concurrence and requires implementation of the USQ process, NS-0002, ‘
"Unreviewed Safety Question (USQ) Determination and Safety Evaluation
System”. A HC-3 nuciear facility requires an ORR. The review is completed in
two phases. The first review is performed by a team of FDF employees; approval
is required prior to declaring readiness to the DOE. The second review is
completed by a team of DOE employees established by the DOE Ohio field office
and their approval is required prior to authorization to operate the facility.

HAR is a graded SAR. A HAR is required for a HC-3 facility when it is determined

_ that a_graded SAR can be applied. It does not require the full seventeen chapters

of a SAR. A HAR requires FDF and DOE concurrence and requires
implementation of the USQ process, NS-0002.

A998
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Auditable Safety Record (ASR) is required for facilities meeting the thresholds of
a radiological facility. An ASR requires FDF approval. A radiological facility
requires, as a minimum, a Standard Startup Review (SSR). The review is
performed by a team of FDF employees whose approval is required prior to
authorization to operate the facility.

Safety Assessment (SA) is required for all new activities at the FEMP and is the
first step for all levels of safety documentation.

References

The following documents shall be used in the development of the Safety Basis
Documentation (Part 7-AWR RFP): ‘

DOE-EM-STD-5502-94, "Hazard Baseline Documentation”;

DOE-STD-1027-92, "Hazard Categorization and Accident Analysis Techniques for
Compliance with DOE Order 5480.23, Nuclear Safety Analysis Reports”;
DOE-STD-3005-YR PROPOSED, "Evaluation Guidelines for Accident Analysis of
Safety Structures, Systems, and Components”;

DOE-STD-3009-93, "Preparation Guide for U. S. Department of Energy Non
reactor Nuclear Facility Safety Analysis Reports”;

NS-0002, "Unreviewed Safety Question (USQ) Determination and Safety
Evaluation System”; _ :
NS-0003, "Safety Assessment Hazard Screening and Classification”;

» NS-0004, "Auditable Safety Record™; _
+« NS-0005, "Safety Analysis Report and Technical Safety Requirements”; and
« "Guidelines for Hazard Evaluation Procedures”; second edition, Center for
Chemical Process Safety.
Date: March 23, 1998 .83 Draft
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3.3 Definition of Deliverables

This sections defines the minimum requirements of the deliverables specified in Section 3.2. Letter
revisions of documents shall be considered preliminary and need not be configuration controlled.
Number revisions of documents, starting with O, shall be considered part of the project baseline
and subject to configuration control.

Documents submitted to FDF for the first time shall contain sufficient information to describe the
main systems, structure, or components (SSC) and identify primary interfaces. Documents
submitted a second or third time to FDF, but not released as revision O shall include-increasingly
more detail. All SSCs shall be described in an appropriate level of detail and all interfaces shall be
identified. Documents submitted as revision O shall be considered final and include complete detail
on all SSCs and all interfaces. :

[N

3.3.1 Lists
3.3.1.1  Electrical Load Summary

This is a list of electrical loads. It shall include the equipment name and number, voltage, phase,
and horsepower or kilowatts..

3.3.1.2 Equipment List

This is a list of equipment. It shall contain the equipment name, number, location, functional
capacity, physical size, electrical capacity, weight, materials of construction, manufacturer, model
number, purchase requisition number, quality level, performance grade, and any special notes. The
equipment number shall contain the system number, equipment designator, and trainer designator.

3.3.1.3 Instrument List

This is a list of all process sensors and field measurement devices. It shall contain the instrument
name, number, location, function, loop number, manufacturer, model number, wetted materials

_construction, purchase requisition number, setpoints, and any special notes. Instrument
designators shall be in accordance with ANSI/ISA-S5.1.

3.3.1.4 Line List

This is a list of fluid lines on the project. It shall contain line numbers, the process system, the
fluid being transported, service temperature and pressure, material of construction, line size,
insulation and heat tracing, origin, and.terminus, and other technical data used in design stress
analysis, fabrication, installation, and testing. Line numbers shall indicate the process system, line
size, material classification, hot or cold insulation, and heat tracing.

000298
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\}3.2 Diagrams o 81 O 3

3.3.2.1 Control System Block Diagrams o

.

This is a schematic diagram depicting the basic control system components and clearly defines
major hardware and operator interfaces. Hardware interconnections illustrate the relationship
between major hardware, communication networks, human machine interfaces, peripherals and any
external system.

3.3.2.2  Electrical One-Line Diagram

This is a schematic diagram of the electrical distribution system. It shail include all electrical loads,
transformers, disconnects, and circuit breakers. It shall include line numbers and wire sizes.

3.3.2.3 Heat and Material Balance

This is a list of flows, temperatures, pressures, residue, and concentrations, for key flow streams,
identified on the process flow diagram by stream number. It may be placed directly on the
process flow diagram or in an attached table. '

3.3.2.4 HVAC Flow and Control Diagram

This is a schematic diagram that depicts the system design necessary to fulfill the functional

quirements of the heating, ventilating, and air conditioning system. It is similar to a process flow
aagram. It shall include all equipment, systems, components, air flows and.directions, air
temperatures, duct sizes, materials of construction, and performance grade.

3.3.2.5 Metallurgical Diagram

This is a diagram, based on the process flow diagram, that depicts the metaliurgy requiréménts for
all equipment, instrumentation, piping, and valves. This information shall be incorporated into.the
equipment list, instrument list, line list, and valve list.

3.3.2.6  Piping and Instrumentation Diagram

The Piping and Instrumentation Diagram is a schematic diagram that depicts the system design
and control logic. It shows all equipment, instrumentation, controls, valves, and interconnecting
piping { with their respective numbers). The P&ID shows interfaces to other systems, tie-in points
to existing utilities, and performance grade breaks.

.3.3.2.7. . Process Flow Diagram. -.
This is a schematic diagram that shows all major equipment with name and equipment number, and

interconnecting main piping with stream numbers corresponding to the heat and material balances.
Utility services are shown to the extent required to clarify their function in the process.

Bav et
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3.3.3 Drawings
3.3.3.1 General Arrangement Drawing

This is a scale drawing that shows the location of all equipment and facilities. It shall inciude all
major equipment, power panels, motor control centers, transformers, instrument panels, etc., with
equipment numbers.

The location control plan shall show the locations of hard and soft items that require space. Hard

items are structures, equipment, or physical obstructions that are permanent. Soft items are items
such as clearances, passageways, maintenance removal/lay down and repair spaces.

"3.3.3.2 Paving and Grading Plans

This is a scale drawing that depicts all road details and grading plans.

3.3.3.3 Radiation Zone Drawing

This is a scale drawing that shows the expected radiation zones in all facilities. The radiation zone
drawing depicts the application of the ALARA philosophy (see reference in Part 7-AWR RFP,
Section 3, "OU4 Silos Project ALARA Evaluation”). The drawing divides the facility into
radiological areas based upon the radiological requirements in accordance with the ALARA

philosophy. It segments the facility into radiological areas and provides guidelin'es. for operations
and maintenance maximum aliowable durations in those areas.

3.3.3.4 Site Plot Plan

This is a scale drawing that depicts the location of all facilities and major equipment on the site. It
includes existing site features.

3.3.3.5  Storm Water Drainage Plan
Storm water drainage is a topographical representation of the site design. It shall depicts the SSCs
and grading used to direct or remove storm water from the site around the new facility. It shows

the direction of drainage, the method used and tie-in points to the existing system.

3.3.3.6 Tie-In Drawings

This drawing shows the locations, superimposed on a plot plan, and details of all connections to
site utilities. This shall include, but not be limited to domestic water, fire water, and electrical.

4 O
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3.3.4 Descriptions

3.3.4.1 Data Sheets

This is a one to two page summary of the physical and functional parameters for a piece of
equipment. It is primarily used is as an attachment to a specification.

3.3.4.2 Functional Analysis

A functional analysis is a structured methodology employed early in the engineering design process
to determine the requirements that define the scope of the project. This procedure is a logical
step-by-step analysis used to identify and develop the functions required to be performed in order
“to meet the project objectives. The functional analysis identifies the requirements for performing a
process or mechanical function without dictating the physical design or specific technology and/or
process of that function. It defines boundaries to functions, identifies the various systems or steps
that shall be required to perform the identified functions, establishes logical functional
relationships, and presents the information as a hierarchy of modular functions. A functional
analysis consists of two components: the Functional Analysis Diagram, and the Functional

Analysis Document.

_The Functional Analysis Diagram is developed to present a hierarchy of functions (including
“3hnical, safety, and environmental functional requirements) that shall be required in order to
__zisfy project objectives. This diagram provides a basis that is developed into the Functional
Analysis Document. The Functional Analysis Document defines each function in terms of its
scope, relations, and interfaces, and is used to transition from analyzing a function to identifying
component elements, substantive requirements, and associated functions. This document also
identifies preliminary system requirements and begins to produce specific technical requirements.

3.3.4.3 Process Description

This is a general written description of the system process. It shall discuss such things as flows,
major equipment, processing steps, control philosophy, temperatures, pressures, etc..

' 3.3.4.4 System Design Description

This is a complete, detailed description of the system. It shall include information from the process
description plus a complete description of all equipment and instrumentation in the system and all
applicable codes and standards for the SSCs used in the system.

LETO o
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. 3.4 Construction Documentation Definitions
3.4.1 Construction Acceptance Testing
3.4.1.1 Construction Acceptance Test Plan

The Contractor shall be responsible for the preparation and implementation of the AWR
Construction Acceptance Testing (CAT) Plan. FDF shall review and approve the CAT Plan.

The CAT Plan shall identify the systems and equipment requiring CAT. CAT-is defined as testing
performed to verify that components, systems, structures have been constructed and installed
correctly, and operate as intended.

..The CAT Plan shall describe:

- Test Planning;
- Testing Execution;
- Documentation of Activities and Testing to Ensure:
« Construction is in Accordance with:
- Design Requirements;
- Regulations;
- Codes;
- Standards; and
¢« Components, systems, and structures are installed and constructed correctly, and
operate as intended.

The AWR CAT Plan shall specify:

- . The designated responsibilities of FDF and Contractor personnel for constructlon and
testing activities;

- Contractor / FDF lnterfaces,

- Prerequisites to performance of construction testlng activities;

- Personnel training and qualification requirements; and

-. The program for preparation of testing and verification documentation in accordance
with ACR-002-Silo's.

3.4.1.2  Safe Work Plan Requirements

The safe work plan will be utilized to develop the project construction turnover package. The safe
work: plan/turnover package shall include all CAT, Integrated Construction Acceptance Testing, and
full-scale mock-up demonstration documentation. These safe work plan/turnover packages shall be
controlled in accordanée with the Contractors document control program. The CAT requirements
define the specific testing to be performed. ACR-002-Silo's provides examples of this testing and
the associated documentation. A Safe Work Plan shall be used to control and document these CAT
activities. A Safe Work Plan is defined as a controlled package of instructions for performing
special work processes, instructions for performing the verification of the construction work
through inspection and examinations, and forms for documenting the performance and/or
verification of construction work. The scope of the Safe Work Plan instructions and documentation
is a function of the Performance Grade/Quality Level of the work. : '

00024
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Safe Work Plans shall include the following: .

- Safe Work Plan Cover/Approval Sheet;

- Safe Work Plan Revision Record {not required for Revision O, initial issue of the
documentation/record);

- Manufacturer's Instructions;

- Specifications;

- Safe Work Plan Documentation Index;

- - Certified for Construction Installation Drawings and any approved-Design Change Notices

issued against the drawings; and

- Construction Verification Checklist (This form would be added to the
documentation/record by the Construction Engineer (CE) when a surveillance verification
has been performed on the work identified in the documentation/record).

The following is a list of tybical forms, records, and documents which support this. testing and may
be included as part of the Safe Work, Records Plan (ACR-002-Silos):

. Safe Work Plan Record/Forms
The following is a list of records that may be required for documentation of work activities

within various construction disciplines and the forms that may be included in the Safe Work
Plans if required by the specific work scope: ‘

"% ioqumint

- Civil Documentation/Records:
¢ Building Inspection Record;
* Coatings Inspection Record;
¢ Compaction Test Card;
¢ Concrete Pour Card;
¢ Grout/Drypack Placement Form;
* Grout Inspection Record; and
o Site Survey Data Record.

- Electrical Documentation/Records:
o Cable Pull Verification Record;
+ Cabie Splice Inspection Record;
+ Cable Termination Verification Record;
o Circuit Breaker Verification Record;
Conduit Sealing Inspection Record; _
.»_ .Electrical Heat Tracing.Inspection.Record; .. . . S e s
Electrical Heat Tracing Test Record;
Grounding System Verification Record;
Hi Pot Test Record;
Insulation Resistance Test Record;
Large Electrical Motor Verification Record;
Switch Gear Inspection Record; and
Transformer Inspection Record.

g, oo
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- Instrumentation Documentation/Records:
¢ Instruction Sheet - Instrument Instaliation; and
¢ instrument Calibration Record.

- Mechanical Equipment Documentation/Records:
‘¢ Equipment Inspection Record;
e Final Vessel Closure/Acceptance Record;
¢ Instruction Sheet - Equipment Installation;
¢ Insulation Inspection Record;
¢ Maintenance Records; and
¢ Rotating Equipment Alignment Record.

- Piping Documentation/Records:
e Construction Piping Weld Instructions/Examinations;
e Flange Control Record;
o Flange Torque Sequence Sheet;
¢ In-Service Leak Test Record;
¢ Instruction Sheet - Piping Installation;
e Hanger Verification Record;
* Hydrostatic/Pneumatic Test Record
+ Valve Remaval Record; and
¢ Visual Weld Examination Checklist.

3.4.2 Integrated Construction Acceptance Test
3.4.2.1 Integrated Construction Acceptance Test Plan

The Contractor shall be responsible for the preparation and implementation of the AWR Integrated
Construction Acceptance Test {(ICAT) Plan. FDF shall review and approve the ICAT Plan. ICAT is
considered a construction activity and shall be completed following the completion of CAT and
before construction turnover to startup.

+ The AWR ICAT Pian shall define the following:

- Organization;

- Responsibilities;

- Contractor / FDF Interfaces

- Methodologies;

- ICAT Specification; ' '

- Material requirements in support of ICAT activities;

- Temporary utility requirements in support of ICAT activities;

- Disposal plan for any material that was used to support ICAT (in accordance with
waste management program, TRD, section 5.0);

- Process Control Parameter, Setpoint, and Instrument and Controls (1&C)
Calibration Tolerance Document;

- Acceptance Criteria;

- Activities Associated with the ICAT Process; and
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\} - Testing Schedule.

T

¢ The ICAT Plan shall address development of the following: e
- ICAT Procedures; '
- ICAT Training Plan for:
. Personnel Qualification Requirements; and
. Training of FDF personnel for ICAT.

The ICAT Plan shall be written by applying the same general guidance that is provided for
development of the FDF System Operability Test (SOT) Plan. To aid in the development of an ICAT
~ Plan that is compatible with FDF guidelines, the Contractor shall refer to the following documents

" that describe and provide comparable examples of the FDF SOT Plan:

e RM-0034, Startup and Turnover Requirements Manual; and
e ED-12-6003, System Operability Testing and Startup and Turnover Plan.

The Contractor shall develop a process control parameter, setpoint, and I&C calibration tolerance
document. This document shall identify all process operating parameters to include acceptable
ranges and optimum operational values. This shall identify all alarm and control logic setpoints.
Alarm setpoints shall include appropriate limiting conditions for operation and_appropriate responses
to alarm actuations during operations. All control logic shall be identified by logic diagrams and
include all input functions, logic types, and resulting output functions. All I&C devices (alarm
modules, transmitters, signal conditioners, output devices, controliers, positioners, process

‘?ni_toring devices, valves, dampers, etc.) shall have calibration points and tolerances identified in
__7ch a manner that they consider desired process control operating parameters and manufacturers
accuracy and tolerances. This I&C information shall be organized to support the development of
calibration data/record sheets. This document shall be kept current and shall support ICAT, SOT,
and Operations.

» |ICAT is the testing that is imposed on a facility -or system to:

- Verify that the performance of a system meets or exceeds design specifications;

- Optimize operating parameters;

- ldentify problems that shall be corrected prior to AWR Startup activities; ,

- Ensure that all of the AWR systems and components have been tested (to incliude
process monitoring equipment, data acquisition, data archiving, data hard copy.

. recording, and data trending); and

- Prepare the AWR for Construction turnover and startup testing of all of the
components, equipment, and structures of the AWR systems in preparatlon for
turnover of the systems to startup

000215
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3.4.2.2 ICAT Requirements

ICAT includes testing of all of the components, equipment, and structures of the AWR systems in
preparation for turnover of the systems to startup.

e |CAT shali test and validate:
- SWRS Design;
- RCS Design; o
- DWRS Design; .
- TTA System Design;
- TWRS Design;
- Silo 4 Mock-Up System (FSMS) Design; and
.- Ali interconnections and support systems.

Depending upon the applicability to full-scale mock-up related systems, schedule, and construction
completion evolutions, ICAT activities may be in progress before, during, and after the full-scale
mock-up demonstration. -

3.4.2.3 ICAT Procedure Development

Procedures shall be developed to support ;che AWR ICAT activities. The Contractor shall be
responsible for the development of the procedures.

The purpose of the AWR ICAT procedures is to provide specific, step-by-step guidance, methods,
and documentation for testing of the AWR systems and equipment that require testing prior to
Construction turnover to startup.

The ICAT procedures shall inciude the applicable performance sequence and specific acceptance
criteria required to ensure that each system and piece of equipment is thoroughly tested relative to
its operation functions. The test procedure shall verify that the performance of a system meets or
exceeds design specifications, optimizes the operating parameters, and identify any problems that
must be corrected before construction turnover to startup.

The Contractor shall develop the ICAT procedures using DOE-STD-1029-92 and AWR operational
system requirements as guidelines {refer to TRD, Section 2.3). The procedures shall provide for
performance verification and shall address independent verification as applicable. The procedures
shall provide for collection of data and for the verification of completed testing activities. The
Contractor shall consider and. incorporate the-elements of RM-0020, Radiological Controls
Requirements Manual and RM-0021, Safety Performance Requirements Manual -into the ICAT
procedures. The ICAT procedures shall be developed in such a manner that the Contractor may
easily convert them into System Operability Test (SOT) procedure format, as applicable. ICAT
procedure development is the first stage in the procedure development and validation in support of
the SOT process. This process is completed by Construction and coordinated with the startup
organization. The Contractor shall refer to the following for general guidance when developing the
ICAT procedures(Part7-AWR RFP, Section 3):

GQLORLe
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e RM-0034, Startup and Turnover Requirements Manual; and el
» ED-12-6003, System Operability Testing and Startup and Turnover PlaR’

The procedural format may include sections that provide:

« Cover Sheet with Approval Signatures;
+ Table of Residue;

- Purpose/Scope;

« Test Requirements;

+ References/Drivers;

e Prerequisites;

* Test Equipment;

« Special Conditions or Setup;

+ Precautions and Limitations;

e Detailed Test Procedure;

» Data Required and Acceptance Criteria;
+ Data Record Sheets;

+ Pretest Briefing Record;

» Performance Signature Record Log;

+ Procedure Completion Verification Signature Sheet; and
+ Other Supporting Attachments.

§.4.2.4 Final ICAT Report

- |

A Final ICAT Report shall be written upon completion of the ICAT activities. This report shall
identify any lessons learned during the testing performance and shall be reviewed and approved by
FDF. The Final ICAT Report shall include: '

» Comparison of test data to acceptance criteria;

» Compilation of test records (charts, graphs, tables, sign-off sheets, etc.);
e |dentification of discrepancies and relative resolutions;

» ldentification of procedural changes as a result of testing;

e ldentification of test exceptions and dispositions; and

 Recommendations for any changes to operating procedures and drawings.

The Final ICAT Report shall document:

pAT—
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e Jumpers removed and systems restored

+ Outstanding Work Requests;

e Engineering Design Drawing changes issued as a result of testing;
e Test Data documenting successful test completion;

« Directions regarding the disposition of test equipment used; and

. Preliminary engineering review of test performance data.
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3.4.3 Full-Scale Mock-Up Demonstration

3.4.3.1 Full-Scale Mock-Up Demonstration Plan

Contractor shall be responsible for preparation and implementation of the Full-Scale Mock-Up
Demonstration Pian. FDF shall review and approve the Full-Scale Mock-Up Demonstration Plan.

The Fuli-Scale Mock-Up Demonstration Plan shall identify the purpose, scope, and objectives of the
full-scale mock-up demonstration as identified in Section 2.3.1.7, Full-Scaie Mock-tUp System. The
Full-Scale Mock-Up Demonstration Plan shall define the following:

Organization;

.Responsibilities;

Methodologies;

Standards;

Demonstration Scope;

Demonstration Specifications;

Demonstration Requirements;

Calibration, Grooming, and Alignment activities for full-scale mock-up
demonstration;

Demonstration Acceptance Crltena :

Identification of activities assocnated with Full-Scale Mock- Up Demonstration;
Full-scale mock-up demonstration schedule;

Material requirements in support of full-scale mock-up demonstratlon activities;
Temporary utility requirements in support of full-scale mock-up demonstration
activities; and ' _

Disposal Plan for any material that was used to support Full-Scale Mock-Up
Demonstration (in accordance with Section 5.0}.

3.4.3.2  Full-Scale Mock-Up Requirements

Full-Scale Mock-Up is the demonstration of retrieval activities utilizing FSMS and support
equipment for AWR surrogate retrieval and transfer to the TTA (AWR Surrogate formulation is as
listed in Appendix G). Full-Scale Mock-Up Demonstration shall be consistent with the system
requirements as stated in Section 2.3.1.7, and shall minimally test and validate:

e FSMS Design for:

Successful removal of AWR surrogate from Silo 4 using typical SSCs specified in
SWRS design;

Performance of AWR equipment which shall be used during operations;

Retrieval from areas within the silo that may pose a challenge for the specnflc
removal process;

Removal from the heel area;

Removal of discrete objects and separation of discrete objects from the AWR
surrogate stream;

Washdown of silos 1 and 2 interior walls;

Gross decontamination of interior walls;

Sampling capabilities for collection of FDF required archive samples during
4')/‘
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? - Transfer of removed AWR surrogate to the TTA.

e TTA Design for:

0

- Successful containment and management of AWR surrogate;
- Dewatering of AWR surrogate stored in the TTA;
- Handling of the water/BentoGrout™ mixture removed from the TTA;

- Sampling capabilities at the TTA to support surrogate settling and decanting; and
- Waste water treatment demonstration to meet AWWT Acceptance Criteria.

e TWRS Design for:

C. NO FSC 624
TRD-40710-RP-001

- Removal of the AWR surrogate from the TTA at the design transfer rate of the TWRS
(refer to Table 2-6}; and
- Transfer of the AWR surrogate from.the TTA to the Full-Scale Remediation Fac:hty

P RCS Design for:

- Silo 4 headspace gas negative pressure control;
- Simulation of radon control; and
- Equipment ingress and egress.

‘The Contractor shall present FDF with a comprehensive Full-Scale Mock-Up Demonstration Plan for

review and approval.

3.4.3.3 Discrete Objects for Full-Scale Mock;L_Jp Retrieval Demonstration

ge Contractor shall demonstrate successful removal of discrete objects during the of Full-Scale

“Mock- -Up Demonstration. Specific discrete objects have been identified as existing in the silos.
The foliowing list of objects shall be included as items to be removed during full-scale mock-up

demonstration. The Contractor shall configure the fuIl scale mock-up demonstration to conform.
with the FSMS functional analysis. :

Demonstration Objects for Removal

Sample Containers - Size

Glass
Rlastic
Hard Hat
Piping

Tools
Gaskets
Angle iron
Glove Bag

X .
# e
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1 pint
1 galion
1 pint

-1 gallon

plastic

6 foot length 2 inch PVC

6 foot length 2 inch carbon steel
Pipe wrench - 10" :
neoprene - 2 foot diameter

6 foot length 2" x 2"

3 foot diameter, 4 foot length

000213
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Permanently installed AWR system equipment shall be used to the extent possible to support full-
scale mock-up testing. The transfer of AWR surrogate from the TTA to the Full-Scale Remediation
Facility shall be simulated to represent actual proposed transfer piping iength, size, and flow
dynamics/rates. '

3.4.3.4 Full-Scale Mock-Up Demonstration Procedures

The Contractor shall be responsible for the preparation of the full-scale mock-up demonstration
procedures in accordance with RM-0028. FDF shall review and approve the documents prior to
implementation. The full-scale mock-up demonstration procedures shall be developed such that a
qualified operator can perform operations activities having verified that there will be no harm to the
personnel, public, property, or environment. Full-scale mock-up demonstration procedures shall be
-.developed for all anticipated operations, evolutions, tests, alarm response, and abnormal or
emergency situations. The Contractor shall consider and incorporate the elements of RM-0020,
Radiological Controls Requirements Manual and RM-0021, Safety Performance Requirements
Manual into the full-scale mock-up demonstration procedures. '

3.4.3.4.1 Elements of Full-Scale Mock-Up Demonstration Procedures
The following'elements of full-scale mock-up demonstration procedures shall be required:

+ Cover Page;

* Table of Contents;

» Revision Table;

+ Purpose;

» Scope;

* References;

+ Responsibilities;

» Contractor / FDF Interfaces;
* General Provisions;

* Prerequisites;

+ Procedures for tasks;
e Drivers; and

+ Definitions.

Each element shall be clearly.-developed for the specific scope of the procedure and sufficiently
detailed to perform the required functions without direct supervision.

3.4.3.4.2 Requirements of the Full-Scale Mock-Up Demonstration Procedures

A full-scale mock-up demonstration procedure shall be developed for each demonstration activity
performed for the full-scale mock-up demonstration. Each procedural step shall be presented as a
separate item. In each step, each operational unit, valve, system component, switch, etc. shall be
identified by its identification number. “"Warnings," "Cautions,” and "Notes" shall precede the
steps’'to-which they apply. :

Q00=%
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)4.3.4.3 Reviews of the Full-Scale Mock-Up Demonstration Procedures i

w- {

-

s {
Each revision of the procedures shall be reviewed by all parties identified in the "responsibilities”

section.
3.4.3.5 Final Full-Scale Mock-up Demonstration Report

The Contractor shall prepare and issue a final full-scale mock-up demonstration report upon
completion of the demonstration activities. This report shall be reviewed and approved by FDF.
This report shall address all the demonstration performance activities.

e The Final Full-Scale Mock-Up Demonstration report shall include:

- Comparison of performance results to acceptance criteria;

- Compilation of performance records;

- Identification of discrepancies and relative issues;

- ldentification of procedure changes as a result of demonstration performance

- Identification of exceptions and relative dispositions; and

- Recommendations for any changes to design documents and demonstration
procedures.

e The Final Full-Scale Mock-Up Demon's_tration report shall document:

R ld

- ~Jumpers removed and systems restored;

- Outstanding work requests identified;

- Engineering design drawing changes issued as a result of the demonstration
identified;

- Demonstration data documenting successful completion is identified;

- Directions regarding the disposition of test equipment used is provided; and

- Preliminary engineering review of demonstration performance data is completed.

3.5 Startup Documentation Requirements
3.5.1 Startup and Turnover Plan

The Contractor shall be responsibie for the preparation and imptementation of the AWR Startup and
Turnover Plan. FDF shall review and approve the Startup and Turnover Plan prior to
~ implementation.

The AWR Startup and Turnover Plan shall document the formalized process by which the AWR
facility can be turned over to operations having verified that each AWR system can be started in a
manner that is safe to'personnel, equipment, and environment. The Startup jurisdiction for the
AWR Project shall begin with acceptance of the Construction turnover to startup and end with the
startup turnover to operations. The startup process and related activities shall be considered during
the design process, construction activities, startup activities, and through turnover to operations.
The Startup and Turnover Plan shall define acceptance criteria and activities that shall be
"?complished to establish a state of operational readiness at the AWR facility.

2D
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 The AWR Startup and Turnover Plan shall define the following:
- Organization; .
- Responsibilities;
- Methodologies;
- Standards;
- Testing Scope;
- Test Specifications;
- Testing Requirements;
- Calibration, Grooming, and Alignment Activities for ICAT;
- Startup and Turnover Acceptance Criteria;
- ldentification of Activities Associated with the Startup Process; and
- Startup Schedule with Dates.

e The Startup and Turnover Plan shall address the development of the following:
- Procedures ;
- Training Plans;
¢ Personnel Qualification Requirements; and
e Training of FDF personnel for Startup Activities.

To ensure the development of a Startup and Turnover Plan that complies with FDF guidelines, the
Contractor shall refer to the following documents that describe and provide examples for the FDF
Startup and Turnover Plan. :

¢ RM-0034, Startup and Turnover Requirements Manual; and
¢ ED-12-6003, System Operability Testing and Startup and Turnover Plan.

3.5.2 System Operability Test Plan

The Contractor shall be responsnble for the preparation and lmplementatlon of the AWR SOT Plan.
FDF shall review and approve the SOT Plan.

e The SOT Plan shall ensure that the SOT activities are planned and completed during the
period following the turnover from construction to startup and before the turnover to
operations. The SOT is the testing that is imposed on a facility or system to:

- Verify that the performance of a system meets or exceeds design specifications;

- Optimize operating parameters; :

- Identify problems that must be corrected prior to AWR startup activities;

- Ensure that all of the AWR systems and components have been tested (to include
process monitoring equipment, data acquisition, data archiving , data hard copy
recording, and data trend'ing); A

- Provide/develop solutions for off-normal operating conditions that may occur
during AWR operations (e.g., excess water inventory in the silos, excess water
inventory in the TTA, material transfer rate reductions, etc.); and

- Prepare the AWR for turnover from startup to operations.

LS 3P )
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The AWR SOT Plan shall define the following: e

- Organization; Aol

- Responsibilities; ’

- Methodologies;

- ~ Standards;

- Material requirements in support of SOT activities;

- Temporary utility requirements in support of SOT activities;

- Disposal plan for any material that was used to support SOT (in accordance with
waste management program, Section 5.0);

- Acceptance Criteria;

- Activities Associated with the SOT Process; and

- Schedule.

The SOT Plan shall address the development of:
- SOT Procedures;
- SOT Training Plan:
e Personne! Qualification Requnrements, and
. Trammg of FDF personnel for SOT.

The AWR SOT Plan shall ensure that the SOTs test and valldate the AWR design of:
- SWRS for:

e Removal of actual silos resndue

* Removal of discrete objects; and

e Transfer of removed residue to the TTA.

- TTA for:

e Containing and handling the AWR surrogate;
o Dewatering of the residue stored in the TTA; and
¢ Handling of the water removed from the TTA.

- TWRS for:
¢ Residue removal from the TTA; and
e Transfer of residue from the TTA to the Full-Scale Remediation Facility.

- RCS for:
o Silos headspace gas negatlve pressure control
o Control-of radon in the silos;
e SWRS equipment silo ingress and egress;
¢ Control of radon during transfer of residue from the silos;
e Control of radon in the TTA; and '
» Control of radon in the Full-Scale Remediation Facility.

- DWRS for:

e Monitoring of decant sump liquids; and
e Transfer of decant sump liquids.

Draft
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- FSMS for: )
 Removal of AWR surrogate from Silo 4 as follows: ‘
 The use of AWR equipment as it would be used during operations;
* Retrieval from various strategic areas within the silo;
e Removal from the heel area;
 Removal of discrete objects and separations of discrete objects from the residue
stream;
e Silo interior wall washdown;
+ Gross decontamination of interior walls; and
o Transfer of removed AWR surrogate to the TTA.

- To aid in the development of a System Operability Test Plan that is compatible with FDFlguidelines
-the Contractor shall refer to the following documents that describe and provide examples for the
FDF System Operability Test Plan:

e RM-0034, Startup and Turnover Requirements Manual; and
e ED-12-6003, System Opgrability Testing and Startup and Turnover Pian.

3.5.3 System Operability Test Procedures

Procedures shall be developed to support the AWR System Operability Testing (SOT) activities.
The Contractor shall be responsible for the development of the procedures. .FDF shall review and
approve the procedures.

The purpose of the AWR SOT procedures is to provide specific, step-by-step guidance, methods,
and documentation for testing of the AWR systems and equipment that require testing prior to
Startup turnover to Operations.

The SOT procedures shall include the applicable performance sequence and specific acceptance.
criteria required to ensure that each system and piece of equipment is thoroughly tested relative to
its operational functions. The SOT procedure performance shall: {1) verify that the performance of
a system meets or exceeds design specifications, (2) optimize the operating parameters, and (3)
identify any problems that must be corrected prior to Startup turnover to Operations.

The Contractor shall develop the SOT procedures using industry standards and operational
functional requirements as guidelines. The procedures shall provide for performance verification
and shall address independent verification as applicable. The procedures shall provide for collection
of data and for the verification of completed testing activities. The Contractor shall refer to RM-
0034, Startup and Turnover Requirements Manual, for general developmental guidance. - .The
Contractor shall consider and incorporate the elements of RM-0020, Radiological Controls
Requirements Manual and RM-0021, Safety Performance Requirements Manual into SOT
procedures.

5
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The procedural format may include sections that provide: - \ .

+ Cover Sheet with Approval Signatures;

« Table of Contents;

* Purpose/Scope;

+ -Test Requirements;

« References/Drivers;

+ Prerequisites; e
+ Test Equipment;

« Special Conditions or Setup;

« Precautions and Limitations

¢ Detailed Test Procedure

+ Data Required and Acceptance Criteria;

» Data Record Sheets;

+ Pretest Briefing Record;

» Performance Signature Record Log; and

« Procedure Completion Verification Signature Sheet.

3.5.4 Final SOT Report

§‘he Contractor shall prepare and issue a Final SOT Report upon completion of the SOT activities.

__7his report shall be reviewed and approved by FDF. This report shall address the testing
performance for all SOT activities. This report shall identify any lessons learned during the testing
performance.

The Final SOT Report shall include:

+ Comparison of test data to acceptance criteria;

« Compilation of test records (charts, graphs, tables, sign-off sheets, etc.);
* Identification of discrepancies and relative resolutions;

* |dentification of procedure changes as a result of testing;

* |dentification of test exceptions and dispositions; and

« Recommendations for any changes to operating procedures and drawings.

The Final SOT Report shall document that:

s Jumpers are removed and systems restored;

« OQutstanding Work Requests identified;

« Engineering Design Drawing changes issued as a result of testing are identified;
« Testing data documenting successful completion is identified;

+ Directions regarding the disposition of test equipment used is provided; and

« Preliminary engineering review of test performance data is completed.

000223
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3.6 Operations and Maintenance Documentation Requirements

3.6.1 Standard Operating Procedures

The Contractor shall be responsible for the preparation of the AWR Standard Operating Procedures
{SOP} in accordance with RM-0028. FDF shall review and approve the documents prior to
impiementation. The AWR SOPs shall be developed such that a qualified operator can perform
operations activities having verified that there will be no harm to the personnel; pubilic, property, or
environment. SOPs shall be developed for all anticipated operations, evolutions, tests, alarm
response, and abnormal or emergency situations. The Contractor shall consider and incorporate the
elements of RM-0020, Radiological Controls Requirements Manual and RM-0021, Safety

“Performance Requirements Manual into the standard operating procedures (Part 7-AWR RFP,
Section 3). .

3.6.1.1 Elements of the Standard Operating Procedures
The following elements of SOPs shall be required:

¢« Cover Page;

+« Table of Contents;

-+ Revision Table;

¢ Purpose;

+ Scope;

* References;

+ Responsibilities;

+« Contractor/FDF interfaces;
e General Provisions;

+ Prerequisites;

+ Procedures for tasks;
e Drivers; and

» Definitions.

Each element shall be clearly developed for the specific scope of the procedure and sufficiently
detailed to perform the required functions without direct supervision. '

3.6.1.2 Requirements of the Standard Operating Procedures

An SOP shall be developed for each normal activity performed at the AWR (this shall include
process monitoring equipment, data acquisitions, data hard copy recording, and data trending
processes). Each procedural step shall be presented as a separate item. In each step, each
operational unit, valve, system component, switch, etc. shall be identified by its identification
number. "Warnings," "Cautions,” and "Notes" shall precede the steps to which they apply.
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3.6.1.3 Reviews of the Standard Operating Procedures 'i

Each revision of a SOP shall be reviewed by all parties identified in the "responsibilities” section.
3.6.1.4 Posting of Standard Operating Procedures

Controlled copies of SOPs shall be posted at SOP Stations such that operations personnel can

readily access the SOPs in the work area. The SOPs shall be maintained in three ring binders at

SOP Stations that are protected from the elements. An index with SOP titles, numbers, and

effective dates shall be included in the front of each three-ring binder and shall be updated each

time an SOP is revised. The SOPs shall be segregated by labeled and tabbed dividers. Each
_three-ring binder shall be clearly labeled. Emergency SOPs shall be maintained at the same SOP
" Stations, but in separate three-ring binders.

3.6.2 Project-Specific Training Program/Matrix

The Contractor shall be responsible for developing a project-specific training program for operations
and maintenance management and personnel. A training matrix shall be utilized to track and
document the progress each person makes through the project-specific, Contractor-developed
training program.

}6.2.1 Project-Specific Tr‘aining Program Elements

A The Contractor shall be responsible for the following elements of the project-specific training
program: '

e Training Program;

« Training Documentation; '

* Lesson Plans to Include Instructor Briefings;

* Lesson-Specific Tests/Quizzes;

+ Post-Training Qualifications;

+ On-the-Job Training (OJT) Lesson Plans/Tests:

+ Update of Training Matrices;

* Interface with the FEMP Site Training Program; and
+ Maintenance and Update of Training Requirements.

The Contractor shall provide a training coordinator to interface with the FDF Training Department
for construction, start-up operations, need maintenance, personnel training issues. The Contractor
shall provide Subject Matter Experts for each of the training areas. FDF will provide training
classrooms space as required. The Contractor shall provide all specific individual trainee
information to FDF to be entered into the Training Department data base.

The Contractor shall be responsible for providing sufficient training to field personnel to ensure the
safety of the personnel, property, public, and environment.

e
x

i
&

000ze?

Date: March 23, 1998 111 Draft



C. NO FSC 624
=~ 8103 TRD-40710-RP-001

3.6.3‘ Maintenance Procedures

The Contractor shall be responsible for the preparation of the AWR maintenance procedures in
accordance with DOE Order 4330.4B (Note: Refer to Site Procedure MT-0003 for additional
information). FDF shall review and approve the documents prior to implementation. The AWR
maintenance procedures shall be developed such that a qualified crafts person shall be able to
perform maintenance activities that ensure there will be no harm to the personnel, public, property,
or environment. Maintenance procedures shall be developed for all anticipated operations,
evolutions, tests, and abnormal or emergency situations. The Contractor shall consider and
incorporate the elements of RM-0020, Radiological Controls Requirements Manual and RM-0021,
.Safety Performance Requirements Manual into the maintenance procedures (Part 7-AWR RFP,

‘Section 3).
3.6.3.1 Elements of Maintenance Procedures
The following elements of Maintenance Procedures shall be required:

* Cover Page;

‘o Table of Contents;
¢ Revision Table;

e . Purpose;

e Scope;

¢ References;

¢ Responsibilities;

¢ General Provisions;
e Prerequisites;

e Procedures for Tasks;
e Drivers; and

o Definitions.

Each element shall be clearly developed for the specific scope of the procedure and sufficiently
detailed to perform the required functions without direct supervision.

3.6.3.2  Requirements of the Maintenance Procedures

A Maintenance Procedure shall be developed for each maintenance task performed for the AWR-
project. Each procedural step shall be presented as a separate item. In each step, each operational
unit, valve, system-component,-switch,-etc. shall be identified by its identification number (Part 7-

AWR RFP, Section 3, ED-12-4016). "Warnings," "Cautions,” and "Notes" shall precede the steps
to which they apply.

3.6.3.3 Reviews of the Maintenance Procedures

Each revision of a maintenance procedure shall be reviewed by all parties identified in the
"responsibilities” section. '

0nORES
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3.6.3.4 Posting of Maintenance Procedufes ':_— |

Controlled copies of Maintenance Procedures shall be posted at Maintenance Procedure Stations
such that Maintenance personnel can readily access them in the work area. The Maintenance
Procedures shall be maintained in three ring binders. An index with Maintenance Procedure titles,
numbers, and effective dates shall be included in the front of each three-ring binder and shall be
updated each time a Maintenance Procedure is revised. The Maintenance Procedures shall be
segregated by labeled and tabbed dividers. Each three-ring binder shall be clearly labeled.

3.6.4 Sampling Requirements

A":'The Contractor shall prepare a sample plan and sample procedures that conform to the guideiines in
FD-1000, Sitewide CERCLA Quality Assurance Project Plan (Part 7-AWR RFP, Section 3) and meets
the requirements set forth in Section 3.1.12 of this document. :

The Contractor will be responsible for developing, maintaining, and executing a sample
identification and tracking system. The sample identification and tracking system shall:

« identify each sample uniquely; .
. e correlate each sample of residue with _the Silo from which the residue came and the tank

§ into which it is