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EXECUTIVE SUMMARY

This Removal Action Work Plan (RAWP) provides a response to a Removal Site Evaluation
(RSE) and to the U.S. Department of Energy (DOE) letter DOE-667-92, "Proposed Phase III
Removal Actions." This action is done in accordance with the Amended Consent Agreement
between the U.S. Environmental Protection Agency (EPA) and the DOE. This RAWP was
prompted by indications in the sump of rising and lowering liquid levels with no clear cause.
This condition raised the possibility that the sump may be leaking and that prompt action was
required. As a related action, the contents of this sump are scheduled for pumping using
existing Removal Action No. 12 - Safe Shutdown Procedures and Protocols.

This RAWP specifies the steps to be taken to remove the Pilot Plant Temporary Sump and
associated equipment in a manner that meets applicable regulatory drivers and minimizes the
risk to human health and safety and to the environment. In addition, this RAWP identifies
the steps to be taken to evaluate the condition of the piping that leads from the Pilot Plant to
this sump.

The scope of the sump removal action encompasses: 1) physical removal of the sump,
including liquid contents and hardware components, 2) capping of the floor drain system
drain line that is to be left in place, and 3) removal of contaminated soil (if applicable) from
a zone surrounding the sump and inlet line. Contaminated soil that may exist beyond this
zone (the 4 ft diameter, 11-ft deep vertical cylinder encompassing the sump, and 1 ft of soil
below the inlet line), is excluded from this removal action and will be addressed in the final
remediation of the Operable Unit (OU)-5.

This sump is located within OU-3. The Pilot Plant is located in the southwest corner of OU-
3, and the sump is located approximately 15 ft outside the southwest corner of the Pilot
Plant. This sump has been previously sampled and found to contain high levels of heavy
metals, radioactive thorium and uranium, a flash point of approximately 118°F, quantities of
lead and o-xylene greater than the Toxicity Characteristic Leaching Procedure (TCLP) limits,
and an acidic pH of 3. '

This RAWP is consistent with and will fulfill Resource Conservation and Recovery Act
(RCRA) partial closure requirements for a tank system used for storage of hazardous wastes.
It will also partially satisfy the requirements of the August 1991 RCRA Compliance Schedule

e ES-1
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submitted to the Ohio Environmental Protection Agency (OEPA) pursuant to Section II of the
Proposed Amended Consent Decree (PACD) between the state of Ohio and DOE.
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1.0 INTRODUCTION

This RAWP details the steps to be taken in safely removing the Pilot Plant Temporary
Sump at the Fernald Environmental Management Project (FEMP). The need for this
removal action was previously documented in a RSE which is enclosed as Attachment 1 -
to this work plan.

The removal action was identified in the DOE letter DOE-667-92, "Proposed Phase III
Removal Actions,” dated January 14, 1992. That letter proposed that the Pilot Plant
Temporary Sump be removed with a work plan due to EPA on July 31, 1992. This
RAWP fulfills that commitment and is being submitted in accordance with the provisions
of the Amended Consent Agreement (EPA 1991), the National Oil and Hazardous
Substances Pollution Contingency Plan (NCP), and is consistent with the requirements of
29 C.F.R. § 1910.120.

The Pilot Plant Temporary Sump (identified as the Abandoned Sump West of Pilot Plant)
was declared to be a hazardous waste management unit (HWMU). The sump was
included in the list of HWMUs in the RCRA Part A Permit Application submitted to the
OEPA in June 1991 and the RCRA Part B Permit Application submitted in October 1991.
In August 1991, the sump was included in the RCRA compliance schedule submitted to
comply with the PACD between the state of Ohio and DOE et al. (State of Ohio 1988).

The FEMP has developed a strategy for RCRA/Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) integration relative to remediation of
HWMUs to ensure compliance with RCRA and CERCLA regulatory requirements and
the FEMP milestones and commitments required by the PACD and the Amended Consent
Agreement between EPA and DOE. The RCRA compliance schedule, submitted August
1991 pursuant to the PACD, requires that Closure Package Information and Data (CPID)
be submitted for all newly identified HWMUs. Under the FEMP strategy, where RCRA
closure of a HWMU would require or is directly impacted by removal or remediation of
contaminated environmental media, the unit will be remediated and closed under the
FEMP CERCLA Program. The CPID for the Pilot Plant sump are provided by this
RAWP which summarizes the activities and procedures, and the applicable or relevant

11
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and appropriate requirements (ARARs), addressed in this removal action. Final
remediation will be addressed in the Records of Decision for OU-3 and OU-5.

Review and comment from OEPA will be requested. Final approval of the CERCLA
actions identified in this RAWP will be requested for the EPA, as required under the
Code of Federal Regulations (C.F.R.) Part 300, the July 1986 Federal Facilities
Compliance Agreement, and the September 1991 Consent Agreement.

1.1 OBJECTIVES

The primary objective of this RAWP is to specify the steps to remove the Pilot Plant
Temporary Sump and associated equipment in a manner that meets applicable regulatory
criteria and minimizes the risk to human health and safety and to the environment.
Secondary objectives of this RAWP include soil sampling and analyses to identify
possible environmental media contamination, and specification of procedures to evaluate
the condition of the inlet piping to the sump and the cause of liquid level fluctuations.
The information gained from these secondary objectives will provide input to planning for
the potential demolition of the Pilot Plant and Pilot Plant floor drain system and
integration of applicable RCRA requirements to complete HWMU closure under OU-3
remedial actions. ’

1.2 CONTENTS OF THE REMOVAL ACTION WORK PLAN

Section 2.0 of this RAWP provides both general and sump-specific background
information including historical usage and current conditions. Section 2.0 also Justifies
this removal action based on the RSE, summarizes related actions (i.e., perched
groundwater actions, and the Pilot Plant Temporary Sump pump-out), and discusses
integration with final remediation. - Section 3.0 explains the support-activities needed to
successfully implement this RAWP including project management, scheduling, and
training requirements and the roles of the various participants (e.g., DOE, Westinghouse
Environmental Management Company of Ohio [WEMCO], and OEPA). Section 4.0
details the field activities required for this removal action including site preparation, drain
line inspections, and actual sump removal. Section 5.0 discusses waste management.
Section 6.0 discusses the sampling and analysis needs including Data Quality Objectives
(DQOs). Section 7.0 provides an overview of the health and safety aspects. Section 8.0
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reviews and speciﬁeis requirements that will ensure this project meets applicable FEMP
quality assurance (QA) requirements. Section 9.0 identifies applicable or relevant and
appropriate requirements (ARARs). Section 10.0 lists the applicable references.

This RAWP includes the following attachments:

1)
2)
3)
4)
5)

Removal Site Evaluation

Analytical Support Levels

Health and Safety Plan

Quality Assurance Project Plan

Applicable or Relevant and Appropriate Requirements

13
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2.0 BACKGROUND AND JUSTIFICATION

The FEMP was designated a Superfund site and placed on the National Priorities List
(NPL) in November 1989. A Consent Agreement was implemented in April 1990 to
amend the provisions of the July 1986 Federal Facilities Compliance Agreement. The
amendments were necessary to meet the requirements of Section 120 of CERCLA
applicable to NPL facilities. The Consent Agreement was further amended in September
1991. A key element of the Federal Facilities Compliance Agreement and the subsequent
Consent Agreements includes grouping the site into five operable units for
characterization and remediation. In accordance with 40 C.F.R. § 300.415, a number of

- removal actions have been identified which will be implemented before final remediation.

The Pilot Plant Temporary Sump was proposed as a Phase III removal action in the DOE
letter, DOE-667-92, dated January 14, 1992.

In addition, the sump was identified as a HWMU in the June 1991 RCRA Part A Permit
Application and again in the RCRA Part B Permit Application in October 1991. The
requirement to submit RCRA CPID for the sump (identified as the Abandoned Sump
West of Pilot Plant) was included in a RCRA compliance schedule submitted in August
1991 pursuant to the state of Ohio PACD. The CPID for the Pilot Plant sump are
provided by this RAWP which summarizes the activities and procedures, and the ARARs,
addressed in this removal action. Final remediation will be addressed in the Records of
Decision for OU-3 and OU-5.

‘The FEMP is located in a rural area of southwestern Ohio, approximately 18 mi

northwest of downtown Cincinnati, Ohio. The FEMP site comprises 1,050 acres
bounded by State Highway 126 to the north, Willey Road to the south, Paddy’s Run Road
and the Chesapeake and Ohio Railroad to the west, and a power transmission line right-
of-way to the east. Previous production facilities occupy approximately 136 acres in the
center of the site. To facilitate CERCLA investigations and remedial action, the FEMP
site has been divided into five operable units. The Pilot Plant sump is located in OU-3
Production area. The Pilot Plant is located in the southwest corner of OU-3 (Figure 2-1),
and the sump is located outside, approximately 15 ft west from the southwest corner of
the Pilot Plant (Figure 2-2). |

14
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The Pilot Plant sump is a temporary sump constructed and connected to the floor drain
system for use from 1968 to 1970. During this time, the main sump was refurbished,
and the facility floor drain system was covered over and replaced by a new system. The
sump is a 10 ft long and 2 ft diameter stainless steel Schedule 10 pipe, buried vertically
in the ground, welded closed at the bottom and open at the top, extending approximately
4 in. above gradeiwithin a 4 ft square concrete apron. It has a single entry line of
stainless steel approximately 4 ft below grade connected to the original floor drain line of
Duriron pipe. Floor drain liquids flowed by gravity to the sump where they accumulated
until pumped to a processing system for uranium/thorium recovery. The current
condition and integrity of the sump walls, the welded bottom plate, and the attached inlet
line are not known. However, based on their age and the corrosive nature of the sump
contents described in Section 2.1 of this RAWP, they may be actual or potential pathways
for release to the environment. '

2.1 SUMMARY OF POTENTIAL THREATS AND PROJECT JUSTIFICATION

The FEMP site personnel had noted recently that the liquid level in the temporary sump
was rising and falling (letter from S.W. Coyle to R.E. Tiller, WEMCO:EMT 91-634,
October 16, 1991). This fluctuation was reported to the regulatory authorities as a
potential release to the environment. Sampling has been performed of the sump contents
and surrounding soils and groundwater. Based on these sampling results and the
requirements stated in 40 C.F.R. § 300.415, removal of this sump is justified. The RSE
for the Pilot Plant sump is contained in Attachment 1 and is summarized in this section.

Two grab samples of sump liquid revealed that the sump liquid is ignitable (118°F flash
point), has a pH of 3, contains heavy metals, and radioactive uranium and thorium.

These samples also exceed the TCLP level for lead and mercury, and indicate appreciable

levels of 1,1,1-Trichloroethane (200 ppm maximum), carbon tetrachloride (30 ppm
maximum), and o-xylene (21 ppm maximum). These constituents are consistent with the
by-products from operations known to have occurred in the Pilot Plant. In addition, the
sump liquid is an "F" listed waste, nos. F002 and FOO03, under 40 C.F.R. § 261.31.

Soil samples were collected in connection with installation of perched water monitoring
wells in the vicinity of the temporary sump. Four of these wells (1252, 1253, 1411, and
1504) surround the sump at distances ranging from 15 to 30 ft. The locations of these

18
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monitoring wells relative to the sump are indicated in Attachment 1, Figure 2-1. The
analytical results from these samples indicate elevated levels, relative to background, of
radioactive or nonradioactive contaminants that are also found in the sump.

Water samples were retrieved from piezometers at well 1411 and two other wells (1246
and 1250) located near the temporary sump. These borings penetrate to the perched
water encountered at a depth of 10 to 12 ft below grade, but do not penetrate to the
groundwater. Data from analysis of those samples indicate low levels of certain volatile
organic constituents associated with the sump. However, contamination data are limited
and the flow and mixing characteristics of the perched water are not well known. Asa
result, while the top of perched water coincides with the bottom of the sump, the data do
not allow identification of the source of contamination, or demonstrate migration from the
sump.

The magnitude of the potential threat was evaluated based on sump sampling information. .

For a worst-case fire scenario, the potential concentrations of airborne thorium and lead
would be greater than the permissible exposure limits (PELs), as established by 29
C.F.R. § 1910.1000. For the contaminants of concern, the PELs are at least as
restrictive as the American Conference of Governmental Industrial Hygienists (ACGIH
1990) Threshold Limit Values (TLVs).

Consistent with 40 C.F.R. § 300.415 of the NCP, DOE determined that the removal
action is appropriate. Of the eight factors considered in this determination, five have
direct application to the Pilot Plant Temporary Sump including potential exposures,
contamination of drinking water supplies, contamination of surface or near-surface soils,
hazardous substances in a tank or other bulk storage container that may pose a threat of
release, and the threat of fire. Also, because the planning period for this time-critical
removal action is less than six months, an Engineering Evaluation/Cost Assessment will
not be performed.

2.2 REMOVAL ACTION
The scope of the sump removal action encompasses: 1) physical removal of the sump,

including liquid and some solid contents and hardware components, 2) capping of the
floor drain system drain line that is to be left in place, and 3) removal of contaminated

2-8 | 19
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soil (if applicable) from a zone surrounding the sump and inlet line. Contaminated soil
that may exist beyond this zone (the 4 ft diameter, 11-ft deep vertical cylinder
encompassing the sump, and 1 ft of soil below the inlet line), is excluded from this
removal action and will be addressed in the final remediation of OU-3.

Removal of the Pilot Plant Temporary Sump and associated equipment in a manner that
meets applicable regulatory criteria and minimizes the risk to human health and safety
and to the environment is the primary objective of this RAWP, consistent with objectives .
for the future OU-3 Record of Decision. This objective shall be met through a three-
phased approach. The first phase will be to prepare the sump for removal. This will
include excavating soils around the sump, removing all equipment not directly attached to
the sump, performing the necessary preparations to reduce the potential for contamination
spread when the sump is disconnected from the sump inlet piping, and investigating the
condition of the inlet piping and possible cause of fluctuating liquid levels. The second
phase will be the actual removal of the sump, and the final phase will be backfilling the
sump excavation. '

2.3 RELATED ACTIONS

As a precursor to the removal action, the contents of the Pilot Plant Temporary Sump
may be pumped using Removal Action No. 12 - Safe Shutdown Procedures and
Protocols, and Standard Operating Procedure (SOP) 20-C-916. This will be done to
reduce the existing source term and threat of release as soon as practical and provide
additional information to determine the specific actions necessary for removing the sump.
Other related actions include Improved Storage of Soil and Debris Removal Action 17
Work Plan (WEMCO 1992), and the site soil background sampling plan.

2.4 INTEGRATION WITH FINAL REMEDIATION

As part of the Amended Consent Agreement, the Pilot Plant is within the scope of OU-3.
One potential data gap for the eventual demolition of this facility is the condition of the
drain system that feeds the Pilot Plant Temporary Sump. This drain system is covered
with concrete inside of the Pilot Plant and is not accessible. The condition and contents
of this system are unknown. As part of this RAWP, the condition of this piping system
will be investigated to provide data for demolition planning.

2.9 7 20
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An internal investigation of the pipe will provide information on the current condition of
the pipe and the amount of sludge remaining in the pipe. The inlet piping is constructed
of a silicon/iron material called Duriron. This material is used extensively when high
chemical corrosion resistance is needed. This material is very hard, with a Brinell
Hardness number of approximately 520 (carbon steel is typically <200), but it is also
comparatively brittle, with a Tensile Strength of 930 psi (carbon steel is typically 70,000
psi). Sections of this type of piping are held together with a spigot and bell arrangement
sealed with a combination of special acid resistant rope and lead (Product Information,-
Duriron Company). Based on this material and its construction, if the pipe is broken or
leaking, the likely causes of failure are either the failure of one of the joints or the
crushing of the pipe due to some external force.

The information obtained from this RAWP and related remedial investigation
(RI)/feasibility study (FS) activities will be used to determine the requirements to
complete demolition of the Pilot Plant and remediation of the area. Additional actions
necessary to satisfy RCRA closure requirements will be identified and addressed as
ARARs to demolition and final remediation pursuant to the Record of Decision for OU-3
and OU-5 (covering contaminated environmental media).

| 2-10 | - 21
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3.0 SUPPORT ACTIVITIES

Activities undertaken before the actual site work are planning, training, designing, and
management of the removal action preparatory efforts. These activities are required to
render the work areas reasonably free of hazards to personnel and/or the environment.

3.1 ROLES OF PARTICIPANTS

The following organizations will be involved with various activities associated with the -
RAWP.

o The DOE is the owner of the FEMP, and is responsible for overseeing all
site activities.

. Westinghouse Environmental Management Company of Ohio (WEMCQ)
is the site integrator contracted to the DOE. WEMCO had operated the site
from 1985 until production ceased in 1989 and now is tasked with managing
the site during its restoration.

o The EPA has approval authority for this RAWP.

o The OEPA is encouraged to provide guidance and will participate in the
development and review of this RAWP.

3.2 PROJECT MANAGEMENT

The following project managemént activities will be performed before the implementation
of this removal action.

3.2.1 Organization
The organizational structure for the personnel performing this removal action will be

determined by WEMCO to ensure that proper lines of authority and safety responsibilities
are clearly identified. The removal action organizational structure will contain the
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following communication links and job classifications. For the purpose of describing this
organizational structure, it is assumed that the removal action staff are not WEMCO
personnel.

3.2.1.1 Project Manager

The Project Manager is responsible for the overall operation of the Pilot Plant sump
removal. The Project Manager will act as the point of contact with WEMCO.

3.2.1.2 Removal Site Supervisor

- The Removal Site Supervisor is responsible for the day-to-day safe operation of the

removal action. The Removal Site Supervisor shall ensure that the Health and Safety
Officer is present during all activities indicated in Section 2.2. The Removal Site
Supervisor will interact and coordinate the project and schedule with WEMCO site
organizations.

3.2.1.3 Health and Safety Manager

The Health and Safety Manager is responsible to complete and oversee the
implementation of the Health and Safety Plan (HASP) subject to WEMCO review and
approval. The Health and Safety Manager is responsible for selecting the Health and
Safety Officer and overseeing that individual’s site performance.

3.2.1.4 Health and Safety Officer

The Health and Safety Officer is responsible for implementing the HASP. This
individual is responsible for air monitoring of chemicals and dusts, radiation monitoring,
frisking personnel and equipment out of the Contamination Reduction Zone, maintaining
the Contamination Reduction Zone, overseeing construction safety, and conducting initial
site safety training.
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3.2.2 Planning

Included in this activity will be the preparation of detailed task listings and delineation of
responsibilities. These project planning documents will be established as the internal
DOE control mechanism to ensure that the removal action is implemented to meet the
scheduled milestones identified in Section 3.3.

3.2.3 Training of Personnel

Employees of WEMCO and identified subcontractors will receive training in accordance
with the applicable WEMCO policies and the requirements specified by 29 C.F.R.

§ 1910.120, 29 C.F.R. § 1926.21, and the Ohio Administrative Code (O.A.C.)
3745-54-16A. The training will include radiation worker training. In general, training
will take place following the selection of the removal organization and prior to start of
work. A detailed training plan and schedule will be prepared at a later date in
conjunction with development of detailed work plans and procedures.

3.3 MILESTONES

This RAWP will be submitted to EPA for review and approval. All subsequent activities
and milestones are contingent upon this approval.

3.3.1 WEMCO Select Removal Organization

Following work plan approval, FEMP will select the organization for removing the Pilot
Plant Temporary Sump. It is anticipated that the removal will be performed by combined
WEMCO and subcontractor forces under the overall management of WEMCO. If the
removal organization is a subcontractor, it will be selected in accordance with Federal
Acquisition Regulations. '

3.3.2 Perform Removal Preparations and Final Design

Following the selection of the removal organization, all removal site preparations will be
completed. Concurrent with removal preparations, definitive design documents will be
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prepared before actual sump removal. This RAWP forms a strong basis of these design
documents. The estimated duration of removal preparations and design is one month.

3.3.3 Remove Sump/Evaluate Pipe Interior/Cap Inlet Pipe/Perform Soil Sampling

A four-month window from the time preparations are completed has been identified for
this activity to ensure adequate time for analysis of soil samples and validation of
laboratory data before backfilling. Sampling of the drums and remaining soils will be
performed under a separate plan to determine storage and disposal requirements and to
document the condition of the work site in preparation for future Pilot Plant demolition
activities. All soil wastes will be managed in accordance with Removal Action No. 17.

3.3.4 Backfill Area and Return Area to Normal

Once the soil sampling evaluation has been completed and backfilling is approved by
WEMCO, this area shall be backfilled with stockpiled soil free of contamination as
defined in the Removal Action 17 Work Plan (WEMCO 1992). In addition to
backfilling, any services or capabilities disrupted due to this removal action will be
returned to a normal configuration.

3.4 SCHEDULE

A proposed milestone schedule for the removal action is presented in Table 3-1. Actual
dates are not specified because they are tied to EPA approval of this RAWP.
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Table 3-1. Milestones for the removal action schedule.

Cumulative
Activity Duration Duration
Milestone (months) (months)”
Work Plan Approval Start 0
WEMCO Select Removal Organization 2 2
Perform Removal Preparations/Design 1 3
Remove Sump/Evaluate Pipe Interior/Cap 4 7
Inlet Pipe/Perform Soil Sampling
Backfill Area and Return Area to Normal 1 8

V' Number of months from approval of the work plan.
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4.0 FIELD ACTIVITIES

The goal of this removal action is to remove the abandoned sump from its position,
buried in the ground just west of the Pilot Plant West Area building, and dispose of it
properly. The existing drain line into the sump will be cut, and the severed end capped
off.” This procedure is intended to accomplish the work while maintaining worker
exposure as low as reasonably achievable (ALARA) by minimizing the amount of soil
that is disturbed. This should also be the quickest and least-expensive method of
removal.

The removal of the sump and associated equipment will proceed stepwise as
follows:

1)  Site preparation—remove access barriers

2)  Remove liquids from the sump

3) Remove the sump pump and associated equipment

4) Inspect the drain line internally

5) Clean out drain line—partial

6) Remove concrete apron around pump opening

7)  Excavate to uncover drain line; continue excavating to loosen sump (after
capping drain line)

8)  Cut drain line and remove elbow; cap the severed end

9) Remove the sump

10) Backfill the site.

These steps of the procedure are listed in Table 4-1, with the principal equipment and
disposal containers required. During the execution of this procedure it will be necessary
to comply with industrial health and safety requirements, provide exclusion areas, instruct
the workers involved, obtain necessary site work permits, monitor the site for radiation
and flammable gases, ventilate the sump, etc. These requirements are described in the

attached Health and Safety Plan.

The temporary sump and pump previously have been almost completely disconnected. |
Only the abandoned 8 in. floor drain header remains connected to the sump liquid inlet

- 27
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elbow (Figure 4-1). The pump discharge hose and power supply wiring have been
disconnected. The power wiring has been coiled and placed on the pump assembly.
Instrumentation conduits and small piping have been thrust into the sump, and need only
to be cut free and removed to disposal. The pump, pump suction line, and some
associated piping are mounted on a circular flange and will be removed, with the flange,
in one piece.

The pump assembly sits on a steel-channel structure about 3 ft high, over the open sump.
The structure was provided to fit an existing pump from a 12-ft sump into the temporary
sump, which is only 9 ft deep.

The principal area of concern, and the area where skillful work is required, is the
excavation and cutting of the 8 in. floor drain entry line. This must be done carefully, in
such a way that the bell-and-spigot joints of the abandoned Duriron floor drain header are
not subjected to stresses that would cause them to leak. For this reason, the procedure
requires manual excavation in the areas near the drain line and its entry into the sump,

and the procedure holds to a minimum the amount of the Duriron line that will be
uncovered.

4.1 SITE PREPARATION
Access to the area and working space will be required for several items of equipment:

1)  Cherry-picker

2)  Truck to haul away contaminated material

3)  Truck-mounted auger (optional)

4)  Cutting torch, gas bottles, and welding blanket

5)  Welding machine (if required)

6)  Air compressor (run leads in from street)

7) Portable generator (run leads in from street)

8) Manual tools: shovel, pick, auger, hand tools, etc.

All equipment must be suitable for use in handling and working around the sump liquid

with a flash point of 118°F. Only the cherry-picker will be at the sump during the entire
operation. It should be positioned where it 1) will not block access of the haul-away ’
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Figure 4-1. Pilot Plant sump—plan and cross section.
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truck, 2) will not block access of the truck-mounted power auger, 3) can swing hoisted
material over the laydown area, and 4) can hoist packaged items onto the haul-away
truck. Available locations include to the east between the sump and the Pilot Plant
building and to the south of the sump (Figure 4-2).

Before work can be started, access to the sump area must be provided for the cherry-
picker and the haul-away truck. This will require that existing access barriers be
removed: chains, support stanchions, and warning signs, then the tarpaulin covering and
the sandbags that hold it in place. Overhead clearances are adequate for the proposed
equipment and for hoisting the sump pump and motor.

Equipment laydown and work areas will be prepared by spreading impermeable heavy
duty fire retardant ground coverings. These coverings shall be selected and deployed
according to standard site management practices detailed in Removal Action No. 12 and
No. 17. These covered areas will include 1) the soil area around the concrete apron for °
spill control, 2) an equipment laydown/drum filling areas where a secondary containment
(metal trough) will be placed during drum filling (if necessary), and where the sump
pump and sump will be placed following removal prior to being placed into a white metal
box for shipment to storage, and 3) the ground between these areas over which
contaminated material will be carried.

4.2 SUMP PUMP-OUT/CONTENTS REMOVAL

The liquid contents of the sump may be pumped out and the floor sewer drained into the
sump before this removal action is started. Before anything further is done, the condition

~ of the sump should be inspected.

It is expected that at the end of the prior pump-out operation, a small amount of
unpumpable liquid will remain in the bottom of the sump, drained from the pump and
suction piping. Drainage from the floor drain line should be complete. In addition, the
sump may contain small amounts of solid sediments or sludge.

It is possible that the sump will be found to be refilled with continued drainage from the
floor drain line, or from other sources. If so, the sump must be pumped out again, using
the same procedure previously used (SOP 20-C-916). During operations, a designated

33
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Sump removal work area layout,

4-8

34




it

Pilot Plant Sump RyA 3567

fire watch individual will be present adjacent to the Exclusion Zone. This individual will
maintain radio contact with the FEMP Safety Engineering and Fire Services by having a
radio adjacent to the Exclusion Zone during all Exclusion Zone operations. The
designated individual will not have other operational responsibilities during the Exclusion
Zone operations.

If the sump has not refilled, bags of absorbent material will be used to remove any

remaining small quantities of unpumpable liquids.
4.3 REMOVAL OF SUMP PUMP

Most of the equipment in and around the sump will be removed at this time. Items to be
removed include:

° Existing sump pump and suction line

o Vent line or priming line entering the pump suction line
o Level switch housing line

o Insulated line

o Two other small pipes or conduit

o Electric power supply line

o Instrument line

. Pump discharge hose, if still in place

o Channel-iron pump support stand.

The concrete apron around the sump is to be left in place, for now. Its removal is
described in Section 4.6.

The pump, electrical and instrument wiring, and discharge hose all appear to have been
disconnected. Only the material now sitting on the pump structure needs to be removed.

The heaviest lifts at this time will be the pump with motor and suction line attached. The
highest lift will be the pump with suction line attached; once clear of the sump it will be
moved to a horizontal position for placement into a whité metal box for transport to an
approved storage area pending final disposition. The suction line will be cut as necessary
in order to fit within the box.

4-9
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Packages to be hoisted and their estimated weights are as follows:

1)  Pump, motor, mounting plate
and suction line (empty) 950 1b

2)  Supporting framework 540 1b
3)  Sump and inlet elbow (empty) 630 1b

The maximum load is the pump assembly, at 950 Ib. The maximum height of lift is 13
to 15 ft to raise the pump assembly clear of the support framework.

When the sump has been cleared of all materials, the opening should be covered to
prevent the entry of dropped tools or other items. The access barriers and supporting
stanchions should be placed around the sump whenever it is left unattended.

4.4 DRAIN LINE INTERNAL INSPECTION

Before the sump itself is disconnected from the building floor drain system and removed,
the interior of the floor drain header will be inspected by a remote TV camera. The
purposes of the inspection are several:

1)  To determine whether the drain has been plugged with concrete or grout

2)  To determine the condition of the drain system, so it will be known when
removal of the pilot plant building is planned

- 3) To evaluate the-amount.of wastes remaining in the line, and to judge whether
they can be removed

4)  To evaluate the cause of liquid level fluctuations.
A plan view of the floor drain system is shown on Drawing 3013-H-G.A.F. #6-A, Rev. 4

dated November 2, 1951. The TV camera crawler will enter the drain line from the
sump and inspect all the interior of the 8 in. drain line to the 90° turn under the Pilot .
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Plant building, a distance of approximately 60 ft. Whether the crawler can be
maneuvered past the 90° turn is questionable; if it can, the floor drain will be inspected
as far as the crawler can be moved.

About 10 ft from the sump a 4-in. branch enters from the extraction area floor drains.
Farther on, a number of 4-in. branches enter from the floor drain hubs. The crawler
cannot enter these lines, but the TV camera will be positioned to look into each line, as
far as the illumination allows.

4.5 DRAIN LINE ADDITIONAL CLEANOUT

If wastes are discovered in the 8 in. floor drain line, removal of the wastes will be
attempted for a distance of several feet from the sump. The wastes are expected to be
finely-divided solids that have settled to the bottom of the line. The intent of the cleaning
is to minimize the amount of radioactivity released to the surroundings when the drain
pipe is severed. Because of the bell-and-spigot construction of the Duriron drain pipe,
contaminants will remain in each joint.

The cleaning operation will be more difficult because the 90° long-radius elbow entry into
the sump blocks the view of the drain line. The selected method of cleaning is to insert a
compressed open-cell foam sphere ("nerf” ball) of greater than 8 in. diameter, a distance
of several feet up the drain line. The ball is then decompressed and retrieved, scouring
the pipe wall as it returns. This operation will be performed three times, or until the
pipe is considered adequately cleaned, using a clean ball each time. Material pulled from
the line will accumulate at the bottom of the sump.

At the completion of cleaning, it is expected that the Duriron pipe joints will remain quite
contaminated, but the smooth 8 in. stainless steel pipe and elbow will be relatively clean.
The stainless steel line will therefore be cut and plugged off, which should result in
ALARA releases and exposures.

When the cleaning operation is complete the sump opening will again be covered to
prevent tools and other items from falling in accidentally.

37
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4.6 REMOVAL OF CONCRETE SUMP APRON

Around the top of the sump is a 4 ft x 4 ft x 8 in. apron of reinforced concrete, sloped to
drain into the sump. The apron was poured on the surface of the ground; it is not
buried. The rebar forms a grid of #4 (0.5 in.) reinforcing bars on 8 in. centers. Total
length of the rebar is approximately 45 ft, and the total weight is approximately 30 Ib.
The rebar grid is welded to the sump.

The apron will be removed by breaking it up with an air hammer and burning the rebar
free of the sump. Monitoring will be conducted prior to cutting the rebar to ensure that
explosive gas levels are 0% of the lower exposure limit (LEL). Monitoring will be
conducted in accordance with the HASP. Short rebar stubs may be left attached to the
sump, if desired, to assist in lifting the sump when it is clear.

Total weight of concrete rubble will be about 1,550 Ib. This will be placed in drums for
disposal and removed from the sump area.

The concrete pad will be wet down prior to break up. During break up activities water
misting of the concrete will continue. :

4.7 EXCAVATION

The excavation of the sump will be done in two stages. First, sufficient excavation will
be done to uncover the floor drain inlet elbow and line, to allow cutting the elbow, and to
allow capping the cut pipe end. After this work is done, the excavation will continue
using a hand-held powered auger to loosen the soil all around the sump, thereby enabling
it to be hoisted out of the ground by the cherry-picker.

The first phase of the excavation will be done using mechanical and manual methods.
The fill material directly over the inlet elbow will be loosened to a depth of about 3 ft
using a hand-held motor-driven auger. Manual methods will then be used to remove the
loosened soil and to uncover the drain pipe, the top of which is approximately 37 in.
below the surface. The excavation floor area will be 20 in. by 32 in., sloping outward to
30 in. by 48 in. at the top. Estimated volume of soil to be removed is approximately 25
ft®, which will fill four, 55-gallon drums.

4-12
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When the pipe has been uncovered, the hole will be deepened to provide working room
to cut the elbow. To a depth of 4 ft, sloping the sides of the hole is not required. For
working convenience, however, the sides should be sloped to provide access to cut and
cap the pipe. The excavation will require daily inspections, per 29 C.F.R. 1926.650.

When adequate working space has been excavated, the pipe will be cut using procedures
described in Section 4.8.

After the pipe has been cut and capped and the elbow and tarps removed, the excavation
will be completed. Using the auger, holes should be drilled all around and close to the
sump, to a depth of 8.5 ft minimum.

A truck-mounted power auger may be used for a second phase of the excavation, if
access is adequate.

4.8 CUT/DISCONNECT DRAIN LINE

The inlet line will be cut in two places. Before any cuts are made, two layers of plastic
tarp and a welding blanket will be placed under the line. These ground coverings will
catch the cuttings and will be used to wrap the severed elbow after cutting is complete.
Before cutting, explosive gas levels will be monitored to ensure that they are 0% of the
LEL. Air monitoring will be conducted in accordance with the HASP, which requires
that the source of any detectable explosive gases be identified before operations proceed.
If any combustible gases are detected, fans and blowers will be used, as appropriate, to
disperse the gases prior to cutting, and the use of a cutting torch will be prohibited.

The first cut will be made through the 8-in. diameter stainless steel 90° long-radius elbow
shown in Figure 4-1, about 4 in. from the Duriron double hub (2.5 to 3 in. minimum),
using a cutting torch and making the cut reasonably square. The second cut will be
through the 90° long-radius elbow, about 2 in. from the outside wall of the sump. The
cuttings and the severed elbow will be removed together, wrapped in the first plastic tarp
and transferred to a white metal box for transport to an approved storage area pending
final disposition. By removing the elbow at this time, clearance is created to allow
capping of the severed ends of the »pipe. After the ends are capped, the second tarp will
be removed. '

39
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The open pipe end will be capped by a Style EC501 End Cap Coupling manufactured by
Romac Industries, Inc., in Seattle, Washington (1-800-426-9341). This coupling will slip
over the cut end of the pipe, and will be held in place by the compression of an acid-
resistant gasket when the flange bolts are tightened. It may be necessary to smooth the
outside corner of the cut pipe opening to slip the gasket into place. The end cap is
furnished with 2 in. IPT female threads with plug.

The stub of the elbow remaining on the sump may be capped by a circle of plastic or
other easily-disposed material, and held in place by duct tape. The only reason for this
closure is to prevent any contaminated material from falling out of the sump while it is
being transferred to the white metal box.

At this time the cutting torch should be used to cut two holes near the top of the sump,
each 1 in. in diameter, which will be used later to attach a bridle for lifting the sump.
Cuttings may be allowed to fall into the sump.

4.9 SUMP REMOVAL

The cherry-picker will be positioned where it can lift the sump straight up until it is clear
of the ground. The sump will then be moved, while on the hook, over the laydown area
where it can be lowered to horizontal and placed into the white metal box. As the exact
weight to which the crane will be loaded is uncertain, the crane will need an "annual
type" inspection before and after the lift.

Soil from the bottom of the excavation will be sampled and sent to the lab for analysis, to
determine whether further excavation of contaminated soil will be required. Further
excavation, if re(juired, will be limited to a 1 ft zone surrounding the sump and the
removed section of inlet line. Contaminated soil (as defined by criteria documented in

. Removal Action.No.. 17) that may. exist beyond this. zone (a-4 ft diameter, 11.ft deep

vertical cylinder encompassing the sump, and 1 ft of soil beneath the removed inlet line)
is excluded from this removal action and will be addressed in the final remediation of
OU-5. The excavation will be covered to prevent the intrusion of rainwater or run off
prior to being backfilled. When authorization to backfill is received, the open excavation
will be backfilled and the equipment removed. Backfill material will be transferred in
accordance with the guidance and criteria presented in Removal Action No. 17. If no

4-14 | . 40
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further excavation is done, approximately 52 f3 (2 yd?) of fill material will be required.
In the event that the full removal zone is excavated, approximately 100 ft will be
additionally removed and the total backfill required will increase to approximately

160 ft3 (6 yd3).
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5.0 WASTE MINIMIZATION AND MANAGEMENT

This section discusses the methods that will be used for this RAWP to minimize and
manage waste generated during the course of the Pilot Plant sump removal action. The
areas that are covered are waste minimization and management responsibility (Section
5.1); a review of existing FEMP waste minimization and management programs (Section
5.2); the specific work activities that will produce waste (Section 5.3); assumptions made
regarding the waste (Section 5.4); and categories of waste produced and information
regarding these categories (Section 5.5). The categories of waste produced are sampling
waste, sump internal content waste, excavation soil waste, sump hardware waste,
protective clothing waste, and decontamination wastes. For each of these categories, the
waste sources, waste characteristics, estimated volumes, and waste reduction waste
control methods will be described. All materials originating within the process area,
which encompasses the Pilot Plant and sump, are presumed to be radiologically
contaminant until surveys demonstrate otherwise.

Contaminated soil, liquids, sludge, and components will all be generated and require
some form of management during this removal operation. Liquids and sludge from the
Pilot Plant Temporary Sump were tested and found to contain levels of radioactivity and
hazardous materials in concentrations requiring management as hazardous mixed waste.
Components that are in contact with the sump liquids will also be managed as hazardous
mixed waste unless decontamination and monitoring indicate acceptable levels. Existing
samples of the soils in the area indicate acceptable levels of both hazardous materials and
radioactivity. Additional samples of the soil beneath the sump and piping are required.
This sampling is discussed in both Sections 2.0 and 6.0 of this RAWP. Sampling and
analysis of waste generated by this removal action, as necessary to select appropriate
disposal options, will be addressed in a separate comprehensive plan developed in parallel
with the removal action.

5.1 WASTE MINIMIZATION AND MANAGEMENT RESPONSIBILITY

Waste minimization is the responsibility of each individual working at FEMP. The
principle responsibilities for implementing and enforcing waste management during this
removal action resides with the Removal Site Supervisor and the Health and Safety
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Officer. The Removal Site Supervisor shall also be responsible for the project specific
training of involved personnel in the relevant waste management practices and for the
procurement of appropriate tools and equipment.

5.2 EXISTING PROGRAMS

A major element of the FEMP waste minimization program is the prevention of any
unnecessary additional contaminated components, soils, and water. That objective has
been incorporated into this RAWP. Specific actions that will minimize additional wastes
include the removal of all noncontaminated components prior to the actual removal of the
sump, strict limitations on any additional liquids or components added to the sump, and
the covering of noncontaminated areas to prevent contamination through spills or
releases.

Due to the significant volumes of soil and debris that must be handled, moved, stored,
and treated at the FEMP, an aggressive soil and debris waste management program has
been initiated. The work plan for improved storage of soil and debris (Removal Action
No. 17), as currently proposed, has been prepared and specifically addresses this issue
(WEMCO 1992). The basic principles of the Removal Action No. 17 Work Plan are to
divide the site into three relatively homogeneous regions, called Areas of Contamination
and allow the reuse of soils within those areas that meet certain criteria. The
identification of homogeneous areas was based upon similar historical uses and sampling
results in each of the areas. The primary criteria used for reuse of the soils are: 1) a
maximum limit of total uranium of less than or equal to 100 pCi/g; 2) the soil is not
contaminated with nonradiological regulated waste materials; and 3) the soil is used
within the same homogeneous 'region. The Areas of Contamination concept establishes
an additional management option that minimizes the generation of waste during
implementation of maintenance activities and removal actions prior to the issuance of a
CERCLA Record of Decision.

5.3 WORK ACTIVITIES PRODUCING WASTE
Several work activities associated with this RAWP will produce wastes of differing

cbmposition, contamination and disposal requirements. The specific waste produced is
dependent upon the activity. This section reviews the removal process, in a generally
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chronological order, and identifies those processes generating waste and the categories of
waste generated. '

The preremoval phase of the field activities, as discussed in Section 4.2, will perform all
setups for the removal. These preparations include removing all noncontaminated items

_that may interfere with the sump removal. Residual pumpable liquid and sludge from the

temporary sump will be removed before implementing this RAWP. That pumping is part
of the Removal Action No. 12 - Safe Shutdown Procedures and Protocols for this
location and will not be addressed further in this RAWP.

The removal phase, as described in Section 4.0, includes removal of the existing sump
pump and hardware, excavating as necessary, decontaminating the sump and equipment
as necessary, investigating the inside of the temporary sump inlet pipe, cutting and
removing the sump, and capping the cut inlet pipe. This phase also includes taking post
removal soil samples to determine the condition of soil beneath the sump and conditions
of materials placed in storage containers for possible disposal.

The backfill phase is not anticipated to generate significant volumes of waste. The soil
used for backfilling will be considered noncontaminated using criteria identified in the
Removal Action No. 17 Work Plan (WEMCO 1992).

During all phases, personnel protective equipment (e.g., gloves, booties, and respirators),
and noncontaminated wastes will be generated. During the preremovél phase, significant
personnel protective equipment use is not anticipated due to the current radiological
posting and minimization of temporary sump intrusion. During the removal phase,
significant quantities are anticipated. During the backfill stage, minor amounts of
personnel protective equipment are expected.

5.4 ASSUMPTIONS MADE REGARDING THE WASTE

The following assumptions regarding the waste are made to provide the basis for waste
minimization and management decisions made in this RAWP.
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o Unless contacted with the sump contents, disposable personnel protective .
equipment will be treated as radiologically contaminated waste.
Nondisposable personnel protective equipment will be cleaned for reuse.

° Concrete, subsurface soil and liquid will be treated as mixed waste until
analyses, or representative sampling, can support an alternative
classification.

. Equipment to be stored for reuse is not considered to be waste for the

purposes of this RAWP.

. This RAWP covers waste minimization and management activities except
treatment, storage, transportation and disposal.

o Decontamination wastes shall be treated as mixed waste until analyses of
representative samples can support an alternative classification.

. Maintaining radiological and hazardous exposures ALARA is a
consideration in making waste management decisions.

5.5 CATEGORIES OF WASTE

This removal action will produce several types of waste. Addressing these different types
of waste in terms of categories will provide a logical means for identifying waste
minimization and management methods. The categories of waste produced for this
removal action are: 1) sampling waste; 2) sump internal contents waste; 3) excavation
soil waste; 4) sump hardware waste; 5) protective clothing waste; 6) decontamination.
wastes.

5.5.1 Sampling Waste

Sampling waste consists of excess material retrieved from each sample that will not be
used for chemical and radiological characterization analyses. This waste will be
generated primarily from loose soil clinging to the sampling equipment as it is retracted
from the sample penetration. Although some residual material may cling to the exterior

W
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of the sampler and be transferred to the laboratory, it is ekpected that the bulk of this
material will fall back into the casing or be collected on the plastic sheeting surrounding
the sampling apparatus.

The intact sample will be packaged and sent to the analytical laboratory for analysis.
Thus, for the purpose of this RAWP, the intact sample is not classified as waste.

Based on previous sampling in the area, the soil samples are expected to contain little or
no amounts of chemical or radiological contaminants. However, there is a potential for
chemicals and radionuclides from the temporary sump, and from surrounding tanks, to be
in the soil. These potential contaminants include kerosene and the contaminants identified
during sump sampling (Attachment 1).

It is difficult to quantify the sampling waste that will be generated during sampling.
However, due to the relatively small sampling area, the total volume of excess material
removed from the ground that may need collecting is not expected to exceed 0.5 ft.

Waste will be reduced through two methods: proper sampling techniques, and sample
waste screening and segregation. Waste samples will be taken in a manner that
minimizes the potential for resampling and minimizes the number of samples required.
The Sampling and Analysis Plan, described in Section 6.0 of this work plan, identifies
the number of samples required.

Each sample taken will initially be screened with appropriate radiological and chemical
survey instrumentation. For the radiological screening, a Nal Gamma Scintillation -
Radiation monitoring instrument will be used as a minimum. For the chemical survey, a
flame 1onization detector (FID), or photoionization detector (PID) with the highest level
lamp (typically 10.8 eV) shall be used. All instrumentation shall be calibrated and
approved for use in this work area.

The sample waste shall be segregated based upon the minimum screening level
measurements for these instruments. For the FID/PID, a level of 1 ppm is typically
used. For the Nal Gamma Scintillator, a level of 2 times background is typically used.
Sample wastes that indicate levels less than the minimum screening levels shall be
segregated from sample wastes indicating levels equal to or higher than the minimum
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screening levels. In addition, samples will be further segregated as to radiological waste,
hazardous waste, and mixed waste depending upon monitoring levels. All sample waste
shall be labeled and temporarily stored in approved containers until characterization is
complete.

As an alternative to segregation, if it is anticipated that the total sample volume is
expected to be very small and relatively homogeneous, it can be assumed that all of the
sample waste is mixed waste. It would then all be labeled and temporarily stored in an
approved on-site storage location until characterization is complete.

5.5.2 Sump Internal Contents Waste

The Pilot Plant Temporary Sump was used to store floor drain waste from the Pilot Plant
during 1968 to 1970. Every type of chemical used in the Pilot Plant during this time
may have been pumped to this sump. Recent samples indicate that the sump liquid has a
low pH (3), is flammable (flash point of approximately 118°F) and contains significant
levels of organic and nonorganic materials. The sump liquid and sludge also contain
relatively large concentrations of heavy metals, and radioactive thorium and uranium. In
addition, the sump liquid and sludge has been determined to be an "F" listed waste, Nos.
F002 and F003 (FMPC Material Evaluation Form No. 1229, November 1991). A more
thorough characterization is contained in Section 2.0 and in the RSE (Attachment 1).

Before implementing this RAWP, the pumpable contents of the sump may be removed.

If initial inspections of the sump at the outset of removal action indicate that pumpable
volumes remain in the sump (with the exception of a small heel), the pumpable volume
shall be removed using the pre-approved Removal Action No. 12 - Safe Shutdown
Procedures and Protocols. If it is apparent that the sump volume is increasing again after
being pumped, the cause.of the increase will be investigated before implementing- this
RAWP.

Once all pumpable liquids are removed, the remaining material is expected to consist
primarily of dense, moist sludge in the bottom of the sump and moist sludge of unknown
density in the inlet piping. The expected volume of sludge is less than 2 fe. This is
based on qualitative examinations of the sump contents and the expectation that most of
this sludge will be pumpable. If a small volume of residual liquid remains, it will be
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absorbed using an appropriate absorbent (e.g., absorbent beads) and removed. This
absorbent will add approximately no more than another 2 ft3 of waste to provide an
estimated maximum volume of 4 ft3.

The pumping of all pumpable liquids and sludge from the sump prior to this RAWP will
provide the most effective waste reduction method. Other methods incorporated in this
RAWP that will reduce this waste are: 1) openings to the sump shall be covered
whenever access or inspections of the sump contents are not in progress; 2) materials and
tools that can be easily decontaminated (e.g., simple wipe down) shall be used as much
as practical; 3) the number of storage containers used for this waste shall be minimized;
and 4) all items removed from the sump shall be promptly contained and decontaminated
to reduce the potential for contamination spread.

All materials that are either removed from the sump or have come in contact with the
sump contents shall be handled, packaged, labeled, and stored as mixed waste, pending
final disposition.

5.5.3 Excavation Soil

There are several methods that will be used to minimize the volume of excavation soil
waste. These methods are: 1) use auger and hand digging methods to minimize the
volume of soil removed; 2) excavate around the inlet pipe first to a depth not to exceed
the depth requiring additional shoring or sloping (i.e., 4 ft); 3) cover the appropriate soil
areas whenever there is a potential for spreading contamination; and 4) use the criteria
stated in Improved Storage of Soil and Debris Removal Action 17 Work Plan (WEMCO
1992) for determining the reuse of this soil.

All excavation soil will be collected in drums approved for mixed waste. These drums -
will be filled to the recommended capacity and labeled and temporarily stored until
characterization can be completed. Characterization sampling will be conducted in
accordance with a detailed sampling and analysis plan to be developed in parallel with
this removal action. |
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5.5.4 Sump Hardware Waste

The surﬁp component waste includes the sump with attached inlet pipe stub, the installed
pump and its associated piping, and the concrete sump apron. All components that have
come in contact with the sump contents are assumed to be mixed waste.. Parts of the
installed pump that have not come in contact with the sump contents are assumed to
contain radioactive contamination until monitoring indicates acceptable levels. The
concrete sump apron is assumed to be mixed waste until characterization indicates
acceptable levels and will be dispositioned in accordance with the provisions of Removal
Action No. 17.

It is anticipated that the sump, the installed pump, and its associated piping will each be
handled, as much as feasible, as single units. This will require the use of approved
transport containers of a large enough volume capacity to handle these components. The
concrete apron, with rebar, occupies a volume of approximately 10 ft}. Because this
material will occupy a larger volume upon removal, a broken volume of approximately
20 ft? is estimated. This broken volume will be dependent upon the sizes and geometries
of the broken pieces and the geometry of the container.

Waste reduction methods that will be used with the sump are: 1) capping the openings of
the sump to minimize any unwanted items from entering the sump and minimize the
spread of contamination from inside to outside the sump; 2) if decontamination or
recycling are considered feasible, decontaminate the sump. The FEMP decontamination
facility staff will make recycle and decontamination decisions in accordance with
Removal Action No. 9.

Waste reduction methods that will be used with the installed pump and its associated
piping are: 1) either disconnect or seal all noncontaminated and potentially radioactive-
only contamination separately from the potentially mixed contaminated components as
much as feasible to minimize the cross contamination of components; 2) seal the mixed
contaminated components, particularly the piping inlets, upon removal from the sump to
minimize the spread of contamination; and 3) if decontamination or recycling is
considered feasible, decontaminate the pump and piping.
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Waste reduction methods that will be used for the concrete apron are: 1) store the
concrete apron waste in separate containers; 2) break up the concrete into pieces small
enough to minimize the number of containers required; and 3) cover the concrete apron
when other events that may spread contamination are in progress.

The sump, the installed pump, and its associated piping will be packaged, labeled,
transported and controlled in containers approved for this purpose. The concrete apron
will be labeled and temporarily stored in DOT containers (e.g., approved 55-gallon
drums) until characterization is complete.

5.5.5 Protective Clothing Waste

The use, handling, storage, and disposal of contaminated protective clothing is a routine
function of WEMCO addressed in existing Standard Operating Procedures (FMPC-0516,
FMPC-2128, RM-00091, FMPC-2152). Protective clothing is divided into two
categories: disposable and reusable. Examples of disposable protective clothing are
paper coveralls and surgeon’s gloves. Examples of clothing that can be decontaminated
and reused are booties and respirators.

For the purposes of this RAWP, all protective clothing used in the identified
radiologically controlled area is considered radioactively contaminated until monitored.
Protective clothing that has come in contact with the sump contents is considered mixed
waste and is handled accordingly.

It is difficult to estimate the total volume of contaminated protective clothing from this
operation. If it assumed that each week one 55-gallon drum is filled with disposable
protective clothing (not considering compaction), the total volume of material to be
buried can be substantial. Waste volume analyses associated with reusable protective
clothing must include the waste generated by decontamination efforts. This
decontamination may generate more waste volume than the volume of the contaminated
item.

Methods that will be used to reduce this volume are: 1) identify zones of increasing

levels of protective clothing; 2) cover openings to the sump when feasible to allow work
in the area using reduced levels of clothing; 3) cover and seal contaminated components
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that may cause of spread of contamination to the soil; 4) evaluate the use of dust
reduction methods when excavating to reduce the level of respiratory protection; and 5)
minimize personnel entering the area to those that have a demonstrated need for the
particular action.

Protective clothing will be controlled using WEMCO standard procedures. Mixed waste
protective clothing will be handled, stored, labeled and transported as mixed waste.

5.5.6 Decontamination Wastes

Decontamination wastes will be generated by field decontamination activities. These
decontamination activities will consist of dry or wet wipe downs, simple two-stage soap
and water stations, and high or low pressure water/detergent spray systems. It is
anticipated that field decontamination will only be performed on materials that have
contacted the sump contents and are expected to be both radiologically and chemically
contaminated. As a result, decontamination waste will be handled, treated (e.g.,

- absorbed), labeled, and stored as mixed waste.
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6.0 SAMPLING AND ANALYSIS

A number of direct measurement and sampling and analysis activities will be required as
part of the sump removal action. The two primary requirements for measurement and
laboratory data are associated with worker health and safety monitoring, and
demonstration of compliance with regulatory criteria. Worker health and safety, and
applicable or relevant and appropriate regulatory criteria are discussed in detail in
Sections 7.0 and 9.0 of this RAWP, respectively.

To ensure that the data needs of worker health and safety monitoring and ARARSs
compliance are adequately addressed during the sump removal action, and that the data
are sufficient in terms of both quantity and quality, a Sampling and Analysis Plan (SAP)
has been prepared in accordance with applicable requirements of the FEMP Site-Wide
CERCLA Quality Assurance Project Plan (SCQ). The SCQ is currently undergoing EPA
review and is used here in lieu of the currently approved Quality Assurance Project Plan
which is to be replaced by the SCQ. Specific portions of the SCQ that are applicable to
this removal action are discussed in Section 8.0 of this RAWP.

6.1 SAMPLING AND ANALYSIS OBJECTIVES

The objective of sampling and analysis efforts is to provide information on chemical and
radiological contamination levels consistent with requirements of the identified data uses.
The two identified data uses associated with the sump removal action are: 1) monitoring
for health and safety support, and 2) demonstrating compliance with the removal action
ARARs. This section discusses each data use within the context of its specific data
needs. The DQOs necessary to assure that the data is of sufficient quantity and quality
are also identified.

A detailed review of existing data from routine and special sampling programs was
conducted to define the extent of additional sampling required to meet the data needs, and
to identify potential target analytes. Included in this review were contamination levels in
water from nearby piezometer sites, soil contamination levels from samples taken during
piezometer installation, and analytical results from samples of sump liquid and sludge.
Historical information and process knowledge concerning chemicals, wastes, and
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radioisotopes involved in Pilot Plant operations were used to further identify contaminants ‘
of potential concern. Existing analytical data are shown in the RSE (Attachment 1). The

data needs described in this section are comprised of information that is required but not

included in the existing sources listed above.

6.1.1 Health and Safety Support

For the removal action, monitoring for health and safety is required in order to detect
radiological or chemical contamination in the area surrounding the temporary sump, on
equipment and personnel, or in the air. The number and frequency of contamination
measurements will be determined by specific site conditions as assessed by the Health and
Safety Officer, but as a minimum will include the surveys specified in Table 6-1.

Survey methods include direct reading survey instruments equipped with detectors

specific for alpha or beta/gamma-emitting radionuclides, explosive vapors, or volatile

organics. Air samples are obtained with either grab sampling methods or continuous air

samplers. Due to the nonspecific nature of survey instrumentation, health and safety

survey data are to be considered semiquantitative, at best. All health and safety .
monitoring shall be performed in compliance with applicable sections of the SCQ as well

as the HASP (Attachment 3).

6.1.2 ARARs

The ARARs include specific performance criteria that the removal action must meet
either from the standpoint of worker health and safety or protection of the environment.
The ARARs for the sump removal action are detailed in Section 9.0 and Attachment 5 of
the work plan.

Data required to demonstrate compliance with the ARARs include data from soil samples
taken after sump removal. The radiological species found in the sump contents include
isotopes of uranium (Uranium-234, Uranium-235, and Uranium-238) and Thorium-232.
Soil samples will be analyzed for these radionuclides, as well as decay products that
present the potential for radiation dose to on-site or off-site personnel. The radioisotopic
analyses for parent species with the decay products of interest are the following:
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Table 6-1. Minimum requirements for health and safety monitoring.

Item/Area

Frequency

Analytes

Site surface areas
Work area

Fixed equipment
Access/egress
Equipment transfer
Personnel

Air

Sump opening

Prior to work and at completion
each day

Prior to work and at completion
each day

Prior to work and at completion
each day

Prior to work and at completion
each day

Prior to removal from exclusion
zone

On exit from exclusion zone

Daily with continuous particulate

sampler
Prior to welding/cutting

Prior to work and at completion
each day

Prior to entry

Prior to welding

Alpha, Beta/Gamma, Organic
Vapor Monitoring

Gamma

Alpha, Beta/Gamma, Organic
Vapor Monitoring

Alpha, Beta/Gamma, Organic
Vapor Monitoring

Alpha, Beta/Gamma, Organic
Vapor Monitoring

Alpha, Beta/Gamma
Alpha

Explosivity

Alpha, Beta/Gamma, Organic
Vapor Monitoring, Explosivity

Oxygen Level
Explosivity
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o Uranium-238, plus Thorium-230, Radium-226, Lead-210
¢ . Uranium -235, plus Protactinium-231, Actinium-227

. Uranium-234

. Thorium-232, plus Thorium-228, Radium-228.

Chemical contaminants identified in the sump contents include organic compounds and
metals. Only the metals present at levels above the TCLP limits will be target analytes.
The chemical analytes are the following:

Organics Metals
1,1,1-Trichloroethane Barium
Carbon Tetrachloride Lead
O-Xylene ‘

The number of each type of sample is discussed in Section 3.0, Sampling Procedures.
Waste characterization sampling and analyses will be required in support of final waste
disposition. Waste characterization will be addressed in a separate sampling and analysis
plan to be developed in parallel with this removal action.

6.1.3 Data Quality Objectives

All sampling and analysis activities must be conducted and documented in a manner that
ensures that sufficient data of known quality are collected to support the end use of the
data. The DQOs, specified for each data collection activity are qualitative and
quantitative statements that specify the quality of the data required to support decisions
during remedial response activities.

The FEMP SCQ defines DQOs as analytical support level (ASL).A, B, C, D, or E. -The
ASL levels are described in Attachment 2.

Health and Safety Support. The monitoring data required to support the health
and safety program for the removal action must be of sufficient quality to assure
that risks to employees are minimized. The ASLs necessary to achieve the
required data quality are Level A for radiological and chemical survey results and
Level B for the analysis of air samples.
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ARARs. The data required to assure compliance with ARARs must be of
sufficient quality to determine the type, amount, and distribution of contaminants
in and around the Pilot Plant Temporary Sump. Based on the information
provided in Attachment 2, the ASLs necessary to achieve the required data quality
will consist of Levels A through D, with emphasis on A and B and to a lesser
extent on Levels C and D. For instance, only samples exhibiting contamination as
determined by radiological and chemical survey methods (ASL-A) will be
submitted for Level C or D analyses. Furthermore, Level D analyses will only be
performed on a small fraction of these samples to provide a confirmation of the
less expensive, lower level analyses. |

6.2 SAMPLING PROCEDURES

This section identifies specific sampling procedures required to meet the data needs
described above. The number of samples, sample location, sample collection procedures
are discussed. Waste characterization sampling to determine disposal options is not
discussed here, but will be discussed in a separate comprehensive waste characterization
SAP, prepared in parallel with this removal action.

6.2.1 Health and Safety Monitoring

Monitoring to assure the health and safety of workers typically employs data from hand-
held survey instruments to detect contamination on surfaces, equipment, and personnel;
external radiation exposure, or in the case of organic vapors, air contamination. Grab or
continuous air samplers are used to collect samples to determine airborne radiological
contaminants. Other survey methods include those for explosive gases and "sniffer”
tubes for toxic vapors and gases.

Radiological surveys during the removal action must be capable of detecting alpha, beta,
and gamma emitting radionuclides on work area surfaces, equipment, and personnel.
Specific detector types useful for these purposes are:
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Alpha Particles ZnS Scintillator

Continuous Air Monitor
(CAM)

Beta Particles Gieger-Mueller

Gamma Rays Gieger-Mueller
Nal

Surveys for chemical contamination typically employs an organic vapor analyzer (OVA).
Detection is based on ionization of the organic species and the subsequent impact on an
electric field. Ionization is achieved by either photoionization or flame ionization.
Sensitivity of either instrument is strongly dependent upon the ionization potential of the
target analytes as related to that of the substance used for calibration. The OVAs used
during the sump removal action will be calibrated to yield the most conservative result
within the context of assuring employee safety. Instrumentation calibration requirements
are found in the SCQ, Section 8. ‘

Specific procedures for performing organic vapor or radiological surveys are normally
included within the scope of the qualification program for the individuals responsible for
performing them. Additional requirements for performing radiological and chemical
contamination surveys are found in the FEMP SCQ. The frequency of collecting survey
data during the removal action will be determined by the professional judgment of the
environmental or radiological technicians within the limitations specified in Section 6.1.1
above.

6.2.2 Soil Sampling

Soil samples will be collected after removal of the sump and ancillary equipment using a
split-spoon sampler according to the procedure in the FEMP SCQ, Section K.5.3.1. A
single core sample will be obtained from the bottom of the sump pit (10-ft below grade)
to a depth of 12 ft. The sampling equipment will be operated from a platform placed
over the sump pit to allow the sample to be collected from the center of the pit. The 2-ft
section of core collected from the bottom of the pit at 10 ft below grade to the bottom of
the sampled depth at 12 ft below grade, will be segmented into two 1-ft sections (10- to
11-ft, and 11- to 12-ft sampling depths respectively) for analysis. These samples will
undergo Level D analyses.
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Contamination surveys will also be conducted on the exterior of the sump and inlet piping
following their removal. If contamination is detected on the sump exterior, additional
samples will be collected at four equally spaced locations around the perimeter of the
sump pit. The objective of this sampling is to obtain soil at each location from the
surface to a depth of 12 ft. These samples will be segmented into 1-ft segments for
analysis. Each segment will be surveyed for radiological and chemical contamination. A
segment that exhibits levels of contamination greater than background shall be submitted
for Level C analyses of the target analytes.

If contamination is detected on the piping exterior, a sample will be collected directly
beneath the section of removed pipe. The objective of this sampling is to obtain soil at
this location to a depth of 2 ft below the pipe. This sample will be segmented into 1-ft
segments for analysis. Each segment will be surveyed for radiological and chemical
contamination. A segment that exhibits levels of contamination greater than background
shall be submitted for Level C analyses of the target analytes.

6.2.3 Concrete Samples

Considering the small quantity of concrete and the difficulty in obtaining a representative
sample, concrete will be presumed to be mixed waste based on process knowledge.

© 6.2.4 Chain of Custody

An essential component of the soil sampling and analysis is ensuring the integrity of the
sample from collection to analysis. The chain-of-custody procedure defined in the SCQ,
Section 7.0 will be utilized so that the samples are traceable.

6.2.5 Waste Management
Sampling activities will generate small quantities of solid and liquid wastes which contain

radioactive materials, hazardous substances, or both. All sampling wastes shall be
handled in accordance with Section 5.0 of the work plan.
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6.3 ANALYTICAL PROCEDURES

This section defines the analytical procedures to be employed for analysis of target
analytes. All procedures either currently exist in Volume 5 of the SCQ or are in the
process of being finalized for inclusion into that document. A summary of required
analyses is presented in Table 6-2. The listed methods are consistent with those required
or prescribed by EPA. Analyses with "to be determined" methods will be performed by
accepted and validated methods derived from standard sources such as the EPA’s SW-
846, DOE Emission Measurement Laboratory HASL/300, or American Society for
Testing and Materials standard methods. An off-site laboratory qualified to perform
work under the EPA’s Contract Laboratory Program will be used.

6.4 QUALITY ASSURANCE

The quality assurance program for sampling and analysis is described in detail in the
SCQ. The Pilot Plant Temporary Sump removal action will comply with all aspects of
the program. A :
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Table 6-2. Analytical procedures.

Analytes Media Method
Isotopic uranium Soil/sediment/sludge FM-RAD-0110
Isotopic uranium Water FM-RAD-100
Isotopic thorium Soil/sludge/water FM-RAD-0080
Radium-226 Water FM-RAD-0050
Radium-226 Soil/sludge FM-RAD-0060
Radium-228 ‘| Water FM-RAD-0040
Lead 210 Water FM-RAD-0070
Lead 210 Soil/sludge To be determined
Protactinium-227 Soil/sludge/water To be determined
Actinium-227 Soil/sludge/water To be determined
1,1, 1-Trichloroethane Soil/sludge/water FM-ORG-OOIO
o-Xylene ‘Soil/sludge/water FM-ORG-0010
Lead Soil/sludge/water FM-INO-0010
Barium Soil/sludge/water FM-INO-0010

6-9
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7.0 HEALTH AND SAFETY

The removal action will be conducted in accordance with the provisions of the FEMP
site-wide health and safety program (WEMCO 1990). The removal action will also be
performed consistent with the task-specific HASP prepared for this removal action. A
copy of the HASP is provided as Attachment 3 to this RAWP. The HASP identifies,
evaluates, and controls all safety and health hazards. In addition, it provides for
emergency response for hazardous operations. The plan is consistent with 29 C.F.R.
§ 1910.120 and the FMPC Site HASP.

Additional safety documentation will be prepared as necessary according to FMPC-2116
topical manual "Implementing FMPC Policies and Procedures for System Safety
Analysis." FMPC-2116 has been prepared to implement DOE Order 5481.1B, "Safety
Analysis and Review System," and DOE Order 901, "Guidance for Preparation of Safety
Analysis Reports.”

7-1
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8.0 QUALITY ASSURANCE

This removal action will be conducted according to the overall quality assurance program
at the FEMP as described in the FEMP SCQ (FD-1000, March 4, 1992). The SCQ is
currently undergoing EPA review and is used here in lieu of the currently approved
Quality Assurance Project Plan which is to be replaced by the SCQ. The Quality
Assurance Project Plan is based on the criteria specified in American Society of
Mechanical Engineers NQA-1, federal EPA guideline AMQS-005/80, and DOE Orders
5700.6 and 5400.1. Detailed requirements are implemented by the WEMCO Site
Policies and Procedures Manual, FMPC-2054; and WEMCO departmental procedures
and topical manuals. Specific quality assurance requirements will be incorporated into
written and approved procedures and during personnel training. The site Quality
Department will conduct periodic surveillances to verify compliance with the Quality
Assurance Project Plan.
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9.0 ARARs ANALYSIS

The removal of the Pilot Plant Temporary Sump is required under the CERCLA Section
106 and NCP 40 C.F.R. § 300.415. The NCP requires that all ARARs be identified for
releases of hazardous substances and for the corresponding response action (40 C.F.R.

§ 300.400(g)). The following ARARs matrix identifies the laws and regulations which
should be considered during the Pilot Plant sump removal action. Attachment 5 provides
a discussion and interpretation of these laws and regulations as they specifically apply to
the Pilot Plant sump removal action.

63
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ATTACHMENT 1
REMOVAL SITE EVALUATION

PILOT PLANT SUMP
REMOVAL ACTION NO. 24 WORK PLAN
[ABANDONED SUMP WEST OF PILOT PLANT]

Fernald Environmental Management Project

July 1992
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1.0 INTRODUCTION

The U.S. Department of Energy (DOE) letter DOE-667-92 titled "Proposed Phase III
Removal Actions” and dated January 14, 1992, proposed the Pilot Plant Temporary Sump as
a removal action. The purpose of this document is to evaluate the sump within the context
of potential hazards to employees and the public, as well as the appropriateness of the
proposed removal action. o

The Pilot Plant is located in the southwest corner of the Fernald Environmental Management
Project (FEMP) site (Figure 1-1, Grid No. 26). The temporary sump was in service from
1968 through 1970 to collect liquids from the Pilot Plant floor drain system while the main
sump was undergoing refurbishment. It is located between the main sump and the southwest
corner of the building (Figure 1-2). The temporary sump is a 10 ft long by 24 in. diameter
piece of Schedule 10 stainless steel (SS) pipe with a SS plate welded over the lower end. An
8 in. entry line of SS is located at the pipe midpoint and may still be connected to the old

. floor drain system through Duriron pipes. The sump is set within a concrete apron at grade,
as depicted in Figure 1-3.

The FEMP site personnel recently noted that the liquid level in the temporary sump was
rising and falling. This fluctuation was reported to the regulatory authorities as a potential
release to the environment. Analysis of samples revealed that the sump liquid is ignitable,
has a pH of 3, and contains heavy metals in addition to uranium and thorium. The
temporary sump was determined to be a hazardous waste management unit and is included in
the Part A Permit application as Abandoned Sump West of Pilot Plant.

The scope of the sump removal action encompasses: 1) physical removal of the sump,
including liquid contents and hardware components, 2) capping of the floor drain system
drain line that is to be left in place, and 3) removal of contaminated soil (if applicable) from
a zone surrounding the surﬁp and inlet line. Contaminated soil that may exist beyond this
zone (the 4 ft diameter, 11-ft deep vertical cylinder encompassing the sump,

and 1 ft of soil below the inlet line), is excluded from this removal action and will be
addressed in the final remediation of Operable Unit (OU)-5.

The bulk of the sump’s liquid contents and sludge may be removed in a prior action as part
of the ongoing Safe Shutdown activities (Removal Action 12). Early removal of the sump

1-1
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contents will significantly reduce the threat of release to the environment as well as provide
valuable input to the removal action planning process.
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2.0 SOURCE TERM

Samples have been obtained in connection with ongoing remedial investigation/feasibility
study (RI/FS) activities as well as specific investigations of the sump contents. The
analytical results from RI/FS samples do not indicate that contaminated materials are
presently moving from the sump into the environment. Further, the analytical results from
sump samples are consistent with the operations known to have occurred in the Pilot Plant.

2.1 SUMP CONTENTS DATA

The results from analyses of liquid samples collected from the Sump are shown in
‘Attachment 1. The two most recent grab samples of sump liquid (September 1991) were
collected within the top three inches of the liquid. An earlier sample of the sludge present
within the sump was also collected (January 1991). The liquid characteristics include
ignitability (118 °F flash point), low pH (3), elevated uranium and thorium concentrations,
and exceedance of the Toxicity Characteristic Leaching Procedure (TCLP) limit for lead.

The primary hazardous aspect of the sludge is its high concentration of thorium, in excess of
55% (by weight). Although the majority of the sump’s contents may be removed prior to the
sump removal action, residual materials could remain in the sump, and additional liquids
may drain into the sump from the main floor drain system. ‘

2.2 SOIL SAMPLING DATA

Soil samples were collected in connection with installation of the groundwater monitoring
wells in the vicinity of the temporary sump (Figure 2-1). The analytical results (Attachment
2) from the locations closest to the sump (1411, 1252, 1253, 1504) indicate the presence of
radioactive and nonradioactive contaminants that are also found in the sump.

2.3 | WATER SAMPLING DATA

Samples of perched water have been collected from three piezometers located near the
temporary sump. ‘While these borings do not penetrate to groundwater, perched water is
encountered approximately 11 to 12 ft below grade (elevation approximately 569 ft above
mean sea level). The perched water monitoring data (Attachment 3) from these adjacent
wells do not reveal elevated levels of the constituents found in the sump. The absence of
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Figure 2-1. Monitoring well locations.
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contamination in these samples may be an indication that the sump is not currently leaking.
However, the flow and mixing characteristics of the perched water are not well known, and
the influence of sump leaks on perched water at the sampling locations cannot be accurately
assessed. '

2.4 PATHWAY ASSESSMENT

The contaminants found in the sump can reasonably be assumed to be soluble based on the
low pH. Under this assumption, transport to groundwater could be a primary exposure
pathway to man. The fact that perched water samples do not show contamination above
detection limits could indicate that: 1) the contaminant solubility characteristics change on
leaking from the sump,' 2) a strong interaction between contaminants and the surrounding ‘
soils, 3) the monitoring wells are in the wrong location to detect the leak given the
hydrogeology of the site, or 4) the sump is not presently leaking. It appears that either the
third or fourth possibility is likely since the very mobile 1,1,1-Trichloroethane, found in the
sump liquid, does not occur above its detection level in the sampling results. A conclusive
. determination regarding whether or not the sump is or has leaked cannot be made based on
the existing data. However, the hazardous nature of the sump contents, the fact that the
sump is open to the atmosphere, and the sump bottom is within 1 ft of the existing perched
water, all combine to represent a significant threat to the human health and the environment.

Considering the flammable nature of the sump contents, there is also a potential for exposure
to airborne contamination in the event of a fire. It is also reasonable to expect that such a
fire would be easily controllable and of short duration (one hour or less). This pathway will
be evaluated in Section 3.0 within the context of potential radiological and chemical
exposures to on-site and off-site personnel.
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3.0 EVALUATION OF THE MAGNITUDE OF THE
POTENTIAL THREAT

The available data do not support a quantitative evaluation of the groundwater exposure
pathway identified in Section 2.4. However, the sample analysis results for predominant
contaminants can be compared to applicable regulatory requirements and criteria to provide a
qualitative assessment of potential hazards associated with the sump. The predominant
contaminants and relevant criteria are as follows:

o Uranium and thorium: The potential impacts from uranium and thorium
contamination in the sump and surrounding areas will be assessed against the
criteria found in DOE Order 5400.5, "Radiation Protection of the Public."
Specifically, the uranium and thorium results from sample analyses will be
compared with the concentration limits for these radionuclides in water.

o Inorganics: The potential impacts from the elevated lead concentration in the
sump liquid is compared with the TCLP limits found in 40 C.F.R. 261.24,

o Organics: The specific organic constituents present in the sump liqhid and sludge
- at detectable levels are compared with those considered hazardous substances

according to 40 C.F.R. 261.32. The presence of these substances combined with

the credible potential for release to the environment are considered to represent a

potential threat of sufficient magnitude to warrant a removal action. '

The results of the comparison are summarized in Table 3-1. 1t is readily apparent from these ..
results that a major release to the environment has the potential to create contaminants in the
soil or groundwater in excess of applicable limits.

To evaluate the potential significance of airborne contamination, experimentally developed
factors that predict the release of contaminants from bumihg liquids, and the standard
Gaussian dispersion equation were employed to model the release and transport of each
contaminant in the event of a fire. These calculations are presented in Appendix A.

The calculated radiological exposure to the maximum individual is compared to the

= 97
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Table 3-1. Comparison of measured sump concentrations with regulatory criteria.

Measured

Analyte - Criteria Source Sump Concentrations

Uranium 6E-07 pCi/mL  DOE 5400.5, Chapter iii 490 pCi/mL
Thorium SE-08 pCi/mL  DOE 5400.5, Chapter iii 830 pCi/mL

Lead 5 mg/L 40 C.F.R. 261.24 47 mg/L
Organics Listed 40 C.F.R. 261.32 Carbon Tetrachloride
Chemical Trichloroethane
: Xylene

1/ Based on data presented in Attachment 1. Specific activity of uranium 8.2E-7 Ci/g
and thorium 1.09 E-7 Ci/g (Appendix A).

10 mrem/yr radiological dose limit in 40 C.F.R. 61. For nonradiological contaminants, the
applicable threshold limit value (TLV) is used as a point of comparison to assess the
magnitude of the potential threat. The calculational results are summarized in Table 3-2,
which shows that the conservatively calculated effective dose equivalent (EDE) resulting
from the release of uranium and thorium during a fire is far below the allowable dose limit.
However, the concentration of uranium has the potential to exceed the applicable TLV, and
while no TLV has been established for thorium, thorium and uranium are both heavy metals.

Table 3-2. Calculated impacts from radiological and chemical exposure.

40 C.F.R. 61 Air Concentration TLV
Contaminant EDE (mrem) Dose Limit (mg/m3) ' (mg/m3)
Uranium 0.02. 10 5 0.2
Thorium 0.4 10 74.9 0.2Y
Lead NA ~ NA 0.08 0.15

1/ The TLV for uranium is assigned to thorium for the purposes of this evaluation
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Therefore, assuming that the nonradiological hazard presented by each is similar, it can be
seen that the conservatively calculated thorium concentrations could also be a concern.

During surveillance of the temporary sump, the external exposure rate was estimated to be
on the order of 0.8 mR/hr. Assuming that a hypothetical individual was near the sump 40-hr
per week for a full year, the maximum external dose is calculated to be on the order of 1.7
rem.

: C
33 +9
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4.0 ASSESSMENT OF THE NEED FOR A REMOVAL ACTION

Consistent with Section 40 of the Code of Federal Regulations (C.F.R.), Part 300.410 of the
National Contingency Plan, the DOE shall determine the appropriateness of a removal action.
Of the eight factors to be considered in this determination, the following apply specifically to
the Pilot Plant Temporary Sump:

40 C.F.R. 300.415

(b)(2)(i) - Actual or potential exposure to nearby human populations, animals, or the
food chain from hazardous substances or pollutants or contaminants;,

(b)(2)(ii) - Actual or potential contamination of drinking water supplies or sensitive
ecosystems,

(b)(2)(iii) - Hazardous substances or pollutants or contaminants in drums, barrels,
_tanks, or other bulk storage containers, that may pose a threat of release;

(b)(2)(iv) - High levels of hazardous substances or pollutants or contaminants in soils
largely at or near the surface, that may migrate;

(b)(2)(vi) - Threat of fire or explosion

The applicability of the five criteria is based on the assessment of construction and operating
history of the Pilot Plant sump as well as the results of recent sampling and analysis efforts. -
In addition, the pathways identified in Section 2.4 represent credible routes of exposure to
man. These two facts support the need for the removal action.

iG0
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5.0 APPROPRIATENESS OF A RESPONSE

It is concluded on the basis of the foregoing evaluation that a response action is appropriate
considering the hazardous nature of the Pilot Plant Temporary Sump contents and the

potential for contaminant migration. A removal action is required to address the existing
situation.

101
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APPENDIX A

Potential Radiological and Chemical
Exposure from Contaminants
Released to Air During a Postulated Fire

Fernald Environmental Management Project

July 1992.
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1.0 INTRODUCTION

In Section 2.4 of the Removal Site Evaluation, the potential release of contaminants to air in
the event of a sump fire was identified as an exposure pathway. The calculations to
determine the potential magnitude of this threat are presented in this appendix. The intent of
these calculations is to define conservative boundary conditions for a worst case fire
scenario. To achieve this end, conservative assumptions were made to compensate for the
lack of actual data necessary to perform definitive calculations. Key assumptions made for
the calculations include the following:

1)  The entire quantities of dissolved contaminants within the sump are available for
release. This does not include the contaminants associated with the sludge.

2)  The postulated fire has a duration of eight hours, in which time all available
combustible material is consumed. Eight hours was selected as a bounding
duration based on the expectation that the fire is likely to be extinguished in less
than that time, and that it is unlikely that exposures would last longer than eight
hours.

3)  The receptor is located directly downwind at a distance of 100 m for the duration
of the fire.

2.0 RELEASE TERM

The release term is the amount of material actually released by the hypothetical fire and is
calculated as the product of total activity or mass available within the sump, and the release
fraction, F:

R, = C; X F where:

R, = Release term of species i, g
C, = Total sump content of species i, g

1065
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RN

= Experimentally determined fractional release, unitless

The release fraction, 1.8E-03, which is the fraction of total activity released during the fire,
was obtained from Schwendiman et al. (1968). The volume of the sump is equal to
8.9E+05 mL. The value of C for each contaminant, in grams, is calculated from the
following equation:

where V; = Concentration of species i, g/mL

The above method yields the following total sump content quantities for the three
predominant contaminants of interest:

Uranium 496 g
Thorium 6780 g
Lead 418 g

For the purpose of estimating radiological impacts, the mass content of radiological .
contaminants is converted to units of radioactivity. The uranium mass was converted to

activity on the basis of the measured 1.16 wt% 233U (98.83 wt% 238U and 0.01 wt% 234U).

The thorium in the sump is assumed to be natural thorium (332Th): The specific activity used

for the calculations are:

Uranium 8.2 E-07 Ci/g
Thorium 1.09E-07 Ci/g

Based on the above equations and parameter values, the following release terms were
- calculated:

Uranium - Ry = 0.7 uCi
Thorium - Ry, = 1.3 uCi
Lead - Rp, = 0.075 g

A-2
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3.0 ATMOSPHERIC DISPERSION

The airborne concentration of contaminants released by the hypothetical fire decreases with
distance as a result of mixing within the atmosphere. The atmospheric dispersion coefficient
(x/Q) is used to calculate the ground level air concentration for the location 100 m directly
downwind (on the plume centerline). The assumed meteorological conditions are moderately

stable (pasquill class F) mixing conditions, and an average ground level wind speed of 0.5
m/sec.

The following equation is used to calculate the dispersion coefficient, x/Q:
x/Q =1+ (1ro o u), where
o, = Lateral dispersion coefficient at 100 m
, = Vertical dispersion coefficient at 100 m

u = Average wind speed, 0.5 m/sec
Q = Unit release rate (Ci(or g)/sec)

The x/Q at 100 m was calculated to be 0.3185 sec/m3.

4.0 INTAKE OF RADIONUCLIDES

The intake of radionuclides is determined from: 1) the air concentration of each radionuclide
. at the location of interest, 2) the duration of exposure and 3) the respiration rate. This
relationship can be expressed as:

Intake, , = x x Bx t,

where  x = air concentration, uCi/m3
B = respiration rate, m>/sec
t = time of exposure
I;= intake of radionuclide, i

107
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The air concentration, x, is calculated as the product of atmospheric dispersion factor, x/Q,
and the release rate, Q. Furthermore, Q is calculated as the quotient of the release term
divided by the duration of release, T. Making these substitutions the intake equation
becomes:

The reference human breathing rate for light activity is 3.33E-04 m3/sec (ICRP 23).
Inserting this value, the release terms calculated previously, and the x/Q of 0.3185 into the
equation results in the following radiological intake:

Uranium = 7.4E-05 uCi
Thorium = 1.4E-04 uCi

5.0 IMPACTS ASSESSMENT

The impacts from exposure to uranium and thorium at the above levels are assessed by
calculating the effective committed dose incurred from the intake described. The U.S.
Environmental Protection Agency’s (EPA) dose conversion factors are employed for this
purpose (EPA 1988). The dose conversion factors for uranium and thorium are 6.88E-08
Sv/Bq and 7.38E-07 Sv/Bq, respectively. Multiplying the above intake values by the dose
conversion factors and converting to the proper units yields an effective dose equivalent of
0.02 mrem for uranium and 0.4 mrem for thorium, for a total dose of 0.42 mrem.

For the purpose of this evaluation, the published Threshold Limit Value (TLV) will be used

to assess the relative magnitude of chemical exposure to lead, uranium, and thorium will be

evaluated. The TLV for uranium was used for thorium since a value for the latter has not
been established. The validity of assigning the uranium TLYV to thorium is supported by the
fact that both are heavy metals and should behave similarly. '

Since TLV’s for metals are typically reported in units of concentration (i.e., ppm or mg/m3)
it is necessary to estimate the concentration of the three metals at the 100 m downwind
location. The concentration of each metal at the 100 m downwind calculated as the product
of the dispersion factor, x/Q (sec/m?), and the release term, R (g), divided by the release

\'1%
M 3
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duration (8 hr x 3600 sec/hr). The results of the impacts assessment for metal fumes are

summarized below:

Metal Concentration @ 100 M TLV
Lead 0.08 mg/m> 0.15 mg/m> V
Uranium 5 mg/m? 0.2 mg/m> %
Thorium 74.9 mg/m3 : 0.2 mg/m%/

Notes: 1/ - OSHA PEL for lead is lower at 0.05 mg/nr.
2/ - OSHA PEL for uranium is 0.2 mg/n? (insol.), and 0.05 mg/m? (sol.).

il | 169
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ATTACHMENT 1
SUMP CONTENTS DATA
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*wuan Comments from the ENVIRONMENTAL & PROCESS MATERIALS LABORATORY

ical description :8rown {{guid with about

i7" of solfds fn the bottom.
U & flash point by L.Harbula
pH by J.Roberts

MAavY—-1S—22 FRI 19 :1& MPCO—-=SG S 1ESTISEzasS
3"}
. Westinghouse Materials Co of Ohfo
Analytical Chemistry Oepartment
Results of Analyses
Anall$ ID: 910913-157 Project: HWMU HOOS Customer Sample [D: H00S-1
Customer: HWMU Requisition Number:
Date Sempled: 13-SEP-1991 Date Sample Received: 13-SEP-1991
Sampled By: TS,DE Date Sample Completed:
Material Description: PILOT PLANT OUTDOOR SUMP Charge Number: WBAO1!
Activ. Data ) QA Date
Number Procedure No. Analysis Resutt Unfts Entered By File Number Completed
Physical Description SEE COMMENTS EPM-LAB 13-NOV- 1991
300220 3002 Total U - BrPADAP AnL EPM 611 ppm 4J STOECKEL 1 26-SEP- 1091
303320 3033 pH - Electrode AnL EPM 3.0 JJ STOECKEL 1 26-SEP-199;I
305920 3059 Total Th - Color. AnL 7.54 g/L JJ STOECKEL 2 ﬁ-NOV-\W‘I
306420 3064 Flash Pt. - Pensky Martens AnL 124 Deg. F DL HARBULA 1 20-SEP- 1991

for sample 910913-157 axnax
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MAY—-1S—-22 FREI 14:21& WHRMCO—-2diC S1ETISEZaS F.ns
[P Y
“woekye.
30t
Westinghouse Materlals Co of Ohio oL .
Analytical Chemistry Depar tinent
Results of Analyses
AnaLl$ 10: 910913-158 Project: HWMU H00S Customer Sample [D: H00S-2
Customér: HWMU : Requisition Number:
Date Sampled: 13-SEP-1991 Date Sample Received: 13-SEP-1991
Sampled By: TS,DE Date Somple Completed:
Matarial Description: PILOT PLANT OUTDOCR SUMP Charge Number: WBAO1
Activ. Data QA Date
Number Procedure No. Analysis Result Units Entered By fFite Number Completed
Physical Description SEE COMMENTS EPM-1LAB 13-NOV- 1991
300220 3002 Total U - 8rPADAP AnL EPM 577 ppm JJ STOECKEL 1 26-SEP-1991
303320 3033 pH - Electrode AnL EPM 3.0 JJ STOECKEL 1 26-SEP-1991
305920 3059 Total Th - Color. AnL 7.62 g/L JJ STOECKEL 2 6-KNOV- 1991
306420 3064 Flash Pt. - Pensky Martens AnL 18 Deg. F DL HARBULA 1 20-SEP-1991

#ante Comments from the ENVIRONMENTAL & PROCESS MATERIALS LABORATORY  for sample 910913-158 wwwew

Physical description :8rown liquid with about 174 " of liquid in .
the bottom.

U and flash point by L.Harbuls

pH by J.Roberts
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,Uestinéhouse liaterials Co of Ohio -
Analytical Chenistry Departaent
" Results of Analyses

N T
‘,"_ﬁ‘ll!

Customer Saaple ID: S-§

Requisition Nuster: '
Date Sasple Received: 11-JAN-1991
Date Sample Completed: 22-JAN-1991

910111-010
PILOT PLT
11-JAN-1991

Aral I3 I0:

Customer:

Date Sampled:
Sanpled By: -

Project: 0920 0001

Haterial Description: YLORIELE:SU ) Charge Humber: SDBO2

tiv. _ _ . . GA Date

sber Procedure No. Analysis Eesult Units finalyst Eile Nusber Conpleted

9102 7001 Ba-XEE 0.17 Pel. Bt. 7 RN BOLIN 7001-91-002  *"-var-10q]
7001 Ca-XXE 0.12 Nel. Wt. 7 RH BOLIN 7001-91-00s .. el
7001 Cr-XPE 0.39 Rel. ¥t. ¥ BN BOLIN 7091-91-002  22-JAN-1991
7001 Cu-X&E 0.42 Rel. ¥t. % EN BOLIN - 7601-91-002  22-JAN-1991
7001 Ee-XPBF - 33,56 . Pel, Wt. X BN BOLIN - . 7001-91-002  22-JAN-1991
7001 Hn-XXE 0.18 - Rel. Wt. % KN BOLIN 7001-91-002  22-JAN-1991
7001 Ni-XEE 0.09 Rel, Ut. Z RN BOLIN 7001-91-002  22-JAN-1991
7001 P-XKE 0.15 Rel. Wt. % KN BOLIN - 7¢01-91-002  22-JAN-1971
7001 Pe-YRE~ 0.60 . Rel. Bt. % BN BOLIN 7001-91-002  22-JAN-1991
7001 Si-X&E - 1.06 Xel. Wt. 7 RN BOLIN 7C01-91-002  22-JAN-1991
7001 Te-XRE - -8.08 © Rel. Wt. % BN BOLIN 7001-91-002  22-JAN-1991
7001 Th-XRE 93.09 Rel. Ut. % RN BOLIN 7¢01-91-002  22-JAk-1991
7001 Ti-XEE 3.90 Rel. Bt. ¥ PN BOLIN 7091-91-002  22-JAN-193
7¢01 U-XKE .17 . Rel. Wt. % BN BOLIN . 7€01-91-002 2’-.3-J_AN-‘
7001 X2F Qual./Quard. Analysis COHPLETE Pel, Bt. X EN BOLIN 7001-91-002  22-JaN-1YeR
7001 In-XXE 0.06 - Rel. Ut. % RN BOLIN 7001-91-002  22-JAN-1971
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WEMCO PO: 413910
Release No.: 826
Date: October 29,

1991

ANALYTICAL RESULTS FOR SAMPLES

WEMCO 1ID:
CNLSI NO.:
Matrix:

- Preparation:

Units:

Volatile Organics:
Trichlorofluoromethane
1,1,2-Trichloro-
1,2,2-Trifluorocethane
Acetone
Carbon Disulfide
Methylene Chloride
2-Butanone (MEK)
1,1,1-Trichloroethane
Carbon Tetrachloride
Benzene
Trichloroethylene
Methyl Isobutyl Ketone
Toluene
Chlorobenzene
1,1,2-Trichloroethane
Tetrachloroethylene
Ethylbenzene
m,p-Xylenes
o-Xylene
o-Dichlorobenzene
2-Nitropropane
Cyclohexanone
Ethyl Acetate
Ethyl Ether
Pyridine

910913-157 910913-158
912295
Liquid

1
ppn

<20

<20
<50
<14
<12
<30
200

30.

<10
<26
<20
<20

. <22

<12
<56
<10
.<12
21
<28
ND
ND
ND
ND
ND

Chlorinated Fluorocarbons ND

1,2-Dichloroethane-d4
Toluene-ds
Bromofluorobenzene

Preparatioh: 1

97
91
95

1 = No preparation
2 = Methanol extraction

912296
Liquid

ppm

<17

<17
<42
<12
<10
<26
180=
27
<8.5
<22
<17
<17
<19
<10
<48
<8.5
<10
17
<24
ND
ND
ND
ND
ND
ND

89
100
88

910916-017
912298
Liquid
i

ppm

<2.0
<5.0
<1.4
<1l.2
14
<2.4
2.6
3.3
<2.6
<2.0
3.9
<2.2
<1l.2
6.9
<1.0
<1l.2
<0.80
<2.8
ND
ND
ND
ND
ND
ND

90
98
101

3567

ND = Not detected through a computer search of the Wiley/EPA mass spectral

database

D = Surrogates diluted out of recovery range

an
vl
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WEMCO PO: 413910
Release No.: 826
Date: - October 29, 1991

ANALYTICAL RESULTS FOR SAMPLES

WEMCO 1ID: - 910913-157 910913-158 910916-018
CNLSI No.: 912295 912296 912297
Original Matrix: Liquiad Liquid Liquid
Units:- ppm ppn kpn
Cha istj i e
Arsenic <1.40 <1.40 0.74
Bariunm 25.9 26.4 1.19
Cadmium - 0.62 0.64 " 0.48
Chromium 2.07 2.15 0.24
Lead 46.4". 47.9 1.18
Mercury 0.051 0.056. 1.03
Selenium <0.60 <0.60 0.48
Silver <0.04 <0.04 0.47
NEN!

117




3967

ATTACHMENT 2
SUBSURFACE SOIL DATA

118



I~
o)
Lo
9]

16-AON-92 : 31¥G 1¥0d3¥ | 39vd . Yoy

5/6n. uy pajJodad S3INSIY yu

*ssaJboud ul uollepl|BA BIRQ o

~o

0°04S L ) uniueJn je30l
0°8ge gg2 wniuedn
9g2/582 uniuesn

€2 wniuaJn

an wniJoyl 1830}

¢§2 untJoyl

0g2 uniJoyl

82¢ uniJdoyl

> : 66 WN13I3UYIIL
06 WN}U0JIIS
> 901 wniuayiny
g2e¢ unipey

922 unipey

Y22 wnipey

Y¢Z uniydejodd

> o%2/6£2 wntuoinid
> g¢2 wniuoinyd
0i2 untuoinid

> 2£2 unpunydaN
. 0le pea

> g1 wnisa)
L§2 wniuL3dy

.
.
W~y
-—
mun

3
-—
HHHHA
.
HHHHA
(=
»
0
-

0
0°492 8°

S

Yy

wn
N

.
N
o~
N

* e
.
. o

HHHHANN

w

MON OVYOoOo
.

OO 0NN
M

.
HHH

.
vvVvy
v

.
3

vvyvyy
H#
..

<<FNNmOQNOQOM
.
OZXZZErerrOOO~Ounnnh
Lada]
.
(=2 =]
-
NVONOGOVMO _ 1nMmho
(-1 . .
COZZOO~OOO—~0OXIN
<l < )

.
v <L
ZOoO=XO=Z

N 0 ~0.0
v
N O '0.0

v
N O VO
.
ZOZOZOOZXRrrmrOO—0vr =

.

ZOZTOZXO
v

<

«
<

0°lL ~ S°0L . o’y - S°0 s'0 - 0°0
20081 28641 18641 SY¥313WVYVd TVIID0T01QVY
972l 97¢i . 9921

*JU3WNJISUL 18313A18UB 3yl JO J1WL) UO13I313P AY) IAoge Juasasd jou sem punoduwod ay) s
JBY3} S318IIpUl 1OQUAS 4UBY) SSA), @ AQ popadaJd Jaqunu e IpazAjeue jou sdaiedipul WN
3994 ui yidep pue ‘Jaqunu ajduwes ‘Jaqunu Builoq AQ pajuasaud eieg
*(6/12d) wedb Jad sai1an2091d ul SI|NSAY

: vivad 1v2190701QvY 110S 33v4¥nsans



16-AON-%2 : 31VQ 1¥0d3Y 2 39vd

120

6/6n Ul pajJodaJs SI|NSAY yu

*ssaJbosd Ut uoliepiieA Bleq

LY %81 97l F 2°SS £l ¥FOo8'9 1°6L ¥ £792 o wniuedn jejol
WN N 9t ¥ 2762 9°6 FOoN09 ‘gge wniuedn
VN VN ) F 9%l 2l ¥ LS 9£2/5£2 untuedn
VN VYN S°S ¥FO676% 0"yl ¥ 272 %£Z untuedn
0°Y 9Lt 0’2l ¥ L'6% £y ¥ 6°g2 €91 F  %0Y o wntJoyl jeiol
VL VN S0 ¥ L2 8L ¥ Sy 2g2 wniJdoyy
WN VN 9°0 ¥ g8t 0"l ¥ 9l 0g2 wniJoyl
VN VN i N 2’e FO6°S g2g untJoyl
N VN 6°0 > 6°0 > 66 UNL1313UYyd3|
VN VN £°0 F 0% %°0 ¥ 670 06 untiuodys
VN UN [} > 2°¢ > 901 wniuayany
VN VYN 12 ¥FO6°%C o'yl ¥ 0°0Ll g2z wnipey
VN VN : S0 LI 1°e LI 4 922 unipey
VN VN VN YN 422 unipey
VN YN VN VN $€2 wniidelodd
VN VN 9°0 > £°0 ¥ 9L 0%2/6g2 untuoin)d
VN VN 9°0 > £°¢ ¥ g6l 8§ unjuoinid
VN VN VN VN 0le uniuoinid
VN VN 9°0 > 9°0 > 252 wntunidap
VN VN VN VN oL2 pe?
YN VN 20 > 61 LN 1} ¢l Wnisa)
VN VN VN VN 1§22 wniuL3loy
s°s - 0°S 0°s - Sy : o°L - S0 S0 - 0°0

18081 : 08081 22081 04081 SY¥313WVivd Tv¥I190701avY

(11743 . osci 0sel 0set

*JUdNJISUL 1BI13A1BUB AY] SO JLwi) UOLIIIIAP ouu anoge juasald jou sem punodwod ayi

38Y3 S93BIIpUl JoquAS ,uUBY) SS3), B AQ papadaJd Jaqunu B !pazAieue Jou SIIBIIPUL YN

*3934 ul yidap pue ‘Jaqunu ajdues ‘Jaqunu Bulloq Aq paauasasd eieq et
L *(6/12d) wedb Jad sa14n2021d Ul S3INSaY —

veom
[N
p
. et

Viva 1vY3190701QvYd 110S 3Iv4¥NSENS




3567

16-AON-%2 * 31va l¥0d3Y £ 39vd

vy

Qv

v~
. - 6/6n ui pajJodad S1)NSAY ya
*ssadboud UL uollEPlieA BlEQ 4
Sy ¥ 2l 9y > .- wniueJn jeiol
VN . VN 8§z untuedn
VN VN 9g2/5€2 unjuean
: VN L 9€2 untusJn
. 1°y L 4 ¢ . ¥ §°S sy , UNiJoyl 18301
VN VN 2f2 wniJyoyy
VN VN 0g2 wniJoyl
VN YN 8¢¢ uniJoy)
VN VN 66 uni3auyaa |
VN VN 06 Wn{iuods
VN VN 901 unjuayiny
VN VN g2g untpey
VN . VN 922 wnipey
VN VN 922 unipey
YN YN 9§€2 Wni3o\3odd
VN VN 0%2/6£2 uniuoinid
VN VN gg2 wniuoanid
VN VN 0lZ wntuoinid
VN - ¥N Z€2 wniunidap
VN VN ) 0l peal
VN VN ' gl uNisa)
VN VN 1§2 untuL3oy

s°st - 0°st o°it - s'ot

S042S 9692S SYILINVYVd TVIIB0701QVY
0sel oszi :

*JudWNJISUl 1B313Aj8UER Yl JO JiWL] UOL3IIDIAP cuu aaoqe juasaJtd jou sem punodwod ayl
3843 S33@I1PUl JOQUAS ,uBY) SS3}, B AQ PapadaJd Jaqunu B pazAjeue Jou saledipul VN
. °3994 ul yidep pue ‘Jaqunu 3dues ‘Jaqunu BulJdoq Aq pajudsaJd ejeg
*(8/12d) wedb Jad satundodid ul sInNsay

viva 1¥2190701Qv¥ 110S 32VIANSENS



L6-AON-%2 * 31VQ 1¥0d3¥ % 39vd %

|
6/6n u} pa3Jodads SIINSAY 44
_ *ssaJboud Ul uolleplieA eieq ,
9L 6°S9 gLl ¥ 99 'L F sty 96 ¥ 6°LS »»  UNntueun jelO}
WA N 92 3 g6l 2’ ¥ 9°¢2 gg2 uniuedn
'L wN %0 F L% 9°0 ¥ 6°¢ 9£2/6€2 untuedn
wN WN 62 ¥ 912 I'e ¥ 2ee 9ge wniueun
12 9y gL ¥ LS S'L ¥ €5 €1 o9y s+ Unldoy) je30}
wN VN 9°0 > 90 > 2£2 uniaoyl
WA, VL l'0 3 9%y S0 ¥ 0°¢ 0g£2 untJoyy
'L WN 26 3 0l 20 ¥ 80 822 uniJoyl
VN, N 90 ¥ 2°I ot > 66 WN1313uyda
WN WN S°0 > 50 > 06 uNtiuoJls
VN N 0L - > 0L > 901 uniuayiny
VN VN 20 § 0} S'0 > g2z wnipey
VN VN €0 ¥ '€ 20 ¥ 0°2 922 untpey
VN VN YN VN 922 unipey
VN YN YN N ¢ untijoelodd
WN L 9°0 > 9°0 > 0%2/6§2 untuoinyd
VN wN 9°0 > 9°0 > g£g wniuoIn)d
VN WN wN N 0lg wniuoinyd
wN WN 9°0 > 9°0 > 2§2 wniunidan
VN VN VN N olz peal
VN VN 2°0 > 20 > LE1 unisa)
VN wN VN YN 1§2 untuLIdY

$'9 - 09 o'y - §°¢ $'¢ - 0°€ 02 - Sl
8£181 28181 9gi8l ISELBL SY3ILINVIV4 1vI1907010vY
gsel gsel £521 ¢ €621

*3UBLNJISUL jBI13AEUR 2yl JO J1W]) UOL3IDIIBP IYl dAoGE Juasald Jou sem punodwod Iyl
'38Y3 S31EIIpuUi JOCUKAS ,uey) SS3), B AQ papadaJsd Jaqunu e IpazAjeue jou Sa3edipul YN

*399} ut yidap pue ‘Jaqunu ajdues ‘saqunu Buldoq Aq paiudsaud eieg
*(6/12d) wedb J4ad salundodid ul s3insay

vivad 1vJ190701avY 110S 3IVIINSENS




H/l
(O |6-A0N-92 : 3Lva 1¥0d3Y s 39vd
L0 ,
o ™
a
=
6/6n uy paiJodad SIINSIY 4.
*ssaJboud ul uoiiepiiea eleq
1°e ¥ 62 Sy L 0 11 o unjusJn jeloj
VN VN gge wniuedn
VN VN 9£2/5E2 unusJn
VN VN $¢Z untueJn
(94 ¥ 29 0" ¥ 8°S ~ wntJoyl jejol
VN VN 2g2 wntJoyl
VN VN 0g2 wniJoyy
VN "UN - g2¢g unlJoyy
VN YN 66 WN131duysa|
VN VN 06 WNLIU0JIS
LL! VN 901 wntuayiny
VN VN 822 unipey
VN VN 9¢¢ unipey
VN VN %22 unipey
VN . UN Yg2 untlioejoud
VN VN 0%2/6%2 uniuoinid
VN . VN ggd untuoinid
VN WN 012 wniuoanid
VN VN 2£2 untunyday
VN VN 0Le peal
VN VN gl Wnisa)
VN VN L§2 Wniu1Idy
s°SL - 0°St 0"ttt - s°0l
osisl 99181 SY3LINVYVd VI 190701avY
11749 £521

*jUaWNJISU} 18313A1BUB 3yl JO JlwL) UOLIIIIBP ouu aaoge juasasd jou sem punodwos ay3
JeY) S231Bd|puUl JOqUAS ,uBy) SS3}, B AQ papadadtd Jaqunu e !pazdAjeue jou Sa31BILPUL YN
*3993 U} yidep pue ‘Jaqunu ajdwes ‘Jaqunu ButJoq Aq pajuasaJd ejeq
*(6/10d) weub J3d sa14nl0vid ut s3I |NSAY

viva vI190701aQvy¥ 110S 30vIINSEANS

iR,
o

~



L6-AON-%2 * 31VQ L¥043Y

9 39vd

.
o~

.
-

N wWoooo
.

O O NN
-

.
- P———

HHMHNHN

T

v

-
HNOMNOVIVOVV™RV MO
.

ZOZOZOOZZON~CrOrOMOD O~

<<

124

6/6n uy pajJodad SI|NSIY xu

*ssaJsboud Ul uoL3lepliBA BlBQ &

- wniuedn 18304
ggZ untuedn
9ge/5g2 untuedn
$£2 untuedn

' untJoyl jeiof
2gg untJoyl

0g2 wuntJoyl

g2z uniJoyl

66 UNi13auYIay

06 UNi3luoJls

901 uniuayiny
g§22 wnipey

922 unipey

%22 unipey

4€2 Wn13128104d
0%2/652 uniuoinyd
g2 uniuoinyd

012 untuoinid

1€z wniunidan

0i2 peal

gl UNisa)

Lg2 untuilay

0°LL - S°0L
166%5
73—

S¥313WVIVd T¥I1907010QvY

"JUaNJISUL 1BD1IA18UR 9yl JO I lWI) UOLIJIIAP ouu aaoqe juasaud jou sem punodwos ay3
18Y3 SI1BIIPUl |OQUAS ,uBY) SS3), B Aq papadald Jaqunu e !pazAjeue jou sajedlpul YN
3933 Ui yidap pue ‘uaqunu ajdues ‘Jaqunu Buldoq Aq pajuasaud ejeq ’
*(6/12d) wedb Jad s31an200id ul s31insay

V1iVG 1Tv2190701Qv¥ 110S 3IvIdnsEns



0

L6-AON-%2 : 31VQ LlY¥0d3Y I 39vd a2
I~ ssaJboud uy
¢ NEPLIBA B18Q,

w0 yay
L 3 82%0°0 3 8090°0 U117
m 3 6920°0 : 3 §920°0 wnipeuesp
006£°0 > 002%°0 wniyyieyl
8 0022°0 8 00§L°0 wnipos
: . 1200°0 > 6200°0 JIAYLS
. VN VN Uoailts
N3 006%£°0 > NR 002%°0 wniua|as
9 0000° 1.9 : 0000° 666 wn|sse3jod
61%0°0 86£0°0 19%01N
0200°0 > ' 2100°0 wnuapqA oW
=N 000L°1 «N 00%€°0 AJdndJaay
0719°0 05£8°0 asauebuey
» 0000792 . » 00%2°6 wnisaubey
» 0006°Gl . » 000£°0S peal
0001°81L 000l " 61 uoJ]
VN A ] un{woJy) U3 jeAexay
000%£°0 > 0062°0 apiuei)
£220°0 1420°0 Jaddo)
S910°0 8£10°0 11eqo)
3 9€20°0 . : 3 8£20°0 wniwoJyy
0000°SlLt 0002°S¢ uniajey
3 §%00°0 3 %£00°0 un{upey
. 4100°0 SL00°0 unt)1AJeg
8880°0 SS60°0 wntJeq
N 0005°9 N 00089 Jjuasay
N 2900°0 > N 2500°0 . Auowt Juy
00£5°6 0095°6 unuun)y
SIViIW
VN WN uaboJytN o2tuebyg 1e30])
VN YN sapi1ed 2iueByp 1830]
VN YN uoqJe) stuebsg 1e30)
VN VN uaboJl N jyepy2fX e30)
VN i VN 3eyns
VN VN d se 3ayeydsoyd
VN YN ‘ailyn ’yoe)1q) snaoydsoyd
VN UN S10uUdyd
VN YN 318411N
VN WN uo| uaBoJpAN
VN VN aptJonyy
VN YN apiioyd
VN VYN e L uounry
AYLISIWIHD TYYINID

o'y - g0 $°0 - 0°0

12081 69081 SYILIWVYYd TVIIW3IHD

0sei - 082l arans,

o~ .

“juauNJIsuUl jedi3Aleue ayl 4o Jiwl] UOLIJAIBP ouu aaoqe juasaud jou sem punodwod ayy
eyl sajedlpul Joquhs ,ueyl S$Sal, @ Aq papadaud Jaqunu e !pazAijeue jou Sa3BdIpUl YN
*3933 ut yydap pue ‘Jaqunu 3idues ‘saqunu Butdoq Aq pajuasald eieq .
(wdd) uoty)iw gad syded up s3|nsay
#V1va S31/1¥
VIVQ TYIIW3IHD TVY3IN3D 110S 3IIVIINSENS

-
T
~r



L6-AON-%2 ¢ 31VQ 1¥0d3¥ Z .mu<m

ssaJaboJd U1 uoLlBpLIEA BlEQ,

3N 0000°¢€L2 : mz 0000°602 [ ulz
0008°12 000&°12 - wnipeuep

9 002£°0 E 009%°0 wniyjeyl
0000°0041 0000°009L ‘ A unipos

: 0001°2 > 0002°¢ JaAlls
. YN YN UoalLyis
N 00L%°0 > ‘N 009%°0 > ©untud)as
8 0000°£S6 : - g 0000°0¢01 . wnissejod
» 0006°52 . » 000%°22 19%21IN
0001 °2 > 000L°2 > unuapgA oW
002270 00%2°0 : AundJan
=N 0000°28% N 0000°¢2Y asauebuey
' 0000°00002 ' 0000°00992 wnysaubepn
» 0006°91 . » 000£°6 ’ peal
0000°00£S1 0000°00L1LL uot]

VN VN . wN{woJy) 3U3|BAEXIH

. : 00££°0 > 001£°0 - > . apued)
«N 000L° 11 »N 000%°21 43ddo)
000%°0L 18 0006°6 . 11eqo)

» 0008°61 » 0002712 : wniwoJyy
» 0000°00%68 » 0000700122 . untajey
0002°% 000S° Y% . . unilupe)

8 006670 g9 00£6°0 uny 429
N 0000°019% N 0000° %9¢ uniJeg
» 000L°€ =8 0002°2 Jluassy
N 0002°9 > ‘N 0002°9 > Auow Juy
0000°0949 0000° 0899 ) wnutunyy

- SIVIIW

VN ¥N uaboJitN J1ueByg je30)

VN - VN S3apl ey d1ueBip 1e30]

wN _ VN o uoqJey ajuebsg 12301

YN VN uaBoJl N 1yeplafy 1e30)

YN VN aleyins

VN WN d se ajeydsoyd

VN VN ‘alyn ‘yoeq) snJoydsoyd

VN VN sjouayd

VN VN 93BJILN

VN YN uot uaBoJpAj

VN . VN aptJonyj

VN VN apLJoyy)

vN VN e |uouwy

AYLSIW3HD TVY¥3INID

s'ot - 0°0L : 0oL - 5°6 oy
966%S S66%S SYI1IWVEVL TVIIN3HO
Lyt Lyt

*JUBWNJISUL 1BI13A1BUB Yl JO JiWi] UOL}IAIIP ouu aaoqe juasasd jou sem _uc:o&.oo ayy
ey3 saiealpul JoquAs ,ueyl} SSa), B AQ papadasd Jaqunu B pazAieue jou S31BILPUL VN
*3933 ul yidep pue ‘Jaqunu ajdwes ‘Jsqunu Butdoq Ag pajuasaud eieq !

(wdd) uoiyyiw Jad s3jded uy syynsay )

»V1va S3/1¥ '

VYiVa IWIIWIHD TVHINID T10S JIV4ENSENS




3967

127

16-AON-%2 * 31vd L1¥0d3¥ 1 39vd
mm.m._mo..a ut uotieplieAa elegy
00€"Y > 000°2 > 006"y > 006°1 > Jouaydosytutg-4°2
088°0 > 02%°0 > 065°0 > 06£°0 > JouaydAyiawig-4 2
088°0 > 02%°0 > 06£°0 > 06£°0 > JouaydoJsolyatQ-4'2
088°0 > 02%°0 > 06£°0 > 06£°0 > JouaydoJo|ydLdf-9°y’2
00€"Y > 000°2 > 006°1 > . 006°1 > 1ouaydoJoyalaL-G* Y 2
088°0 > 02%°0 > 06£°0 > 06£°0 > 3UaZUAGOJO1YILQ-Y 'L
088°0 > 029°0 > 06£°0 > 06£°0 > auazuaqoJo)yaLg-¢’|
088°0 > ' 02%°0 > 06£°0 > 06£°0 > 3uazuUaqoJo1yYd1Q-2’|
088°0 > 0290 > 06£°0 > 06£°0 > aU3ZUaGOJIOIYILIL-H 2’|
. SIINYDY0 IT11VI0A-INW3S
095°0 > 015°0 > 460°0 > %60°0 > auepJoyy)-eueb
950°0 > 150°0 > 600°0 > 600°0 > (auepuil) JHg-euweb
450°0 > 160°0 > 600°0 > . 600°0 > JHg-e313p
%50°0 > 150°0 > 600°0 > 600°0 > JHg-e33q
0%5°0 > 0LS°0 > %60°0 > %60°0 > aueplojy)-eydie
950°0 > 150°0 > 600°0 > 600°0 > JHg-eyd)e
00L"1L > 000" | > 06L°0 > 061°0 > auaydexo)
0%5°0 > 01570 > %60°0 > %60°0 > J01Y9Axoy1aN
950°0 > 150°0 > 600°0 > 600°0 > apixoda Joyyoeiday
950°0 > 150°0 > 600°0 > 600°0 > Jojyseyday
oLL°0 > 001°0 > 610°0 > 610°0 > 3u033) ulJpu3
otL°0 > 001°0 > 610°0 > ) 610°0 > ulJpu3
960°0 > 150°0 > 600°0 > 600°0 > 1-ueynsopuy
oLL0 > 001°0 > 610°0 > 610°0 > 231831nS uejInsopu3
oLL°0 > 001°0 > 610°0 > 610°0 > 11 uejnsopu3
oLL°0 > 00L°0 > 610°0 > 6L0°0 > utJp)ata
00L°1 r 0£8°0 0610 > 061°0 > 0921 -401904y
001°1 > 000°1 > 06L°0 > r o02L°0 9621 -401204Y
0%6°0 > 015°0 > %60°0 > 960°0 > 8921 -401204y
095°0 > 0L5°0 > %60°0 > %60°0 > 2921401204y
0Y5°0 > 015°0 > %60°0 > 960°0 > 2521 -J01200y
0%5°0 > 015°0 > 460°0 > 960°0 > 1221 -401900Y
0%5°0 > 0Ls°0 > %60°0 > %60°0 > 9101 -20)904y
¥50°0 > 150°0 > 600°0 > 600°0 > uLIp|v
otL°0 > 00L°0 > 610°0 > 6L0°0 > 100-4% 9
oLL°0 > 00L°0 > 610°0 > 610°0 > 300-,%'Y
oLL°0 > 00L°0 > 610°0 > 610°0 > aaa-.%’'y
$30131153d
0L - 0°0l 0oL - §°6 oL - $°0 $'0 - 0°0
96645 66695 12081 69081 SYILINVHY TVIINIHD
Lot Lyl 0521 0s21

*juaunJIsSuUl je@d13AYeuUrR 3Y) JO JLWL) UO13IIIAP AY) 3Aoqe juasaud jou sem punodwod ayy
j8y3 S3BIipUL ) S wuey3y ssaj, e Aq papaadaud Jaqunu e IpazAjeus jou SI1EIIPUL YN
*3934 Uy Yyidap pue _.“.MMS: 9)dwes ‘Jaqunu BulJoq Aq pajuasaud eieq
¢ uol)) 1w 43d syded ut s3ynsay

a S4/1Y
S1INS3Y INVLISENS SNOQYVZYH
T 3ov4Ensans



8 .

v
—
16-AON-%2 : 31Va 1¥0d3Y 2 39vd
$594604d U} UOLIEPLIEA BlB(,
088°0 > 02%°0 > 06£°0 > 06£°0 > auoaoydos|
088°0 > 02%°0 > 06£°0 > 065°0 > 3uaJAd(pa-¢’2*|)ouapu]
098°0 > 02%°0 > 06%£°0 > 06£°0 > aUBY120401YIBXIH
088°0 > 02%°0 > 06570 > 06€°0 > 2u3 |pa1uado 1942040 ) YoBXIK
088°0 > 02%°0 > 06£°0 > 068°0 > 3UI 1PBINGOJO JYIBXIY
088°0 > 02%°0 > 065°0 > 06€°0 > 3UIZUIQO IO | YIBXIY
088°0 > 02%°0 > 06£°0 > 06£°0 > auaJonyy
r 06L°0 P %60°0 06%°0 > £490°0 auayjuedonyy
088°0 > 02%°0 > 06£°0 > 06¢°0 > ajejeyiyd jAyawig
088°0 > 027°0 > 06£°0 > 06£°0 > aiejeyayd 14Ay3aig
088°0 > 02%°0 > 06£°0 > 06g°0 > uednjozuaqiqg
088°0 > 02%°0 > 06%£°0 > 06%°0 > auadeJyjue(y’‘e)ozuaqiq
088°0 > 0zy°0 > 06£°0 > 06£°0 > ajejeyiyd 14320-u-t@
00%°L 009" 06£°0 > 06£°0 > ayejeyiyd jAing-u-ig
088°0 > 02%°0 > 06£°0 > 06£°0 > auasAJy)
088°0 > 027°0 > 06£°0 > 062°0 > a1ejeyayd jAzuaq ~>u:m
088°0 > 02%°0 > 06£°0 > 06£°0 > Joyodje jAzuag
005"y > 000°2 > 006" 1 > 006" 1 > ptIe 3iozuag
088°0 > 02%°0 > 06£°0 > 06£°0 > auayjuedon)j(yjozuag
088°0 > 029°0 > 06%°0 > 06570 > auajAJad(} 'y‘6)ozuag
r 060°0 02%°0 > 06£°0 > 06£°0 > auayjuedonyy(q)ozuag
088°0 > 02%°0 > 06£°0 > 06£°0 > duaJsAd(e)ozuag
0880 > 029°0 > 06£°0 > 06£°0 > auadedyjue(e)ozuag
088°0 > 0ey'o > 06£°0 > 06£°0 > aualzeJlyjuy
088°0 > 029°0 > 06£°0 > 06£°0 > aua)Aysydeuasy
088°0 > 02%°0 > 06£°0 > 06£°0 > auayjydeuaoy
00" Y > 000°2 > 006°1 > 006°1 > youaydoJy {N-4
00€"Y > 000°2 > 006°1 > 006°4 > U} IUBOJIIN-Y
088°0 > 029°0 > 06£°0 > 06£°0 > 10uayd1AYIaN -4
088°0 > 029°0 > 065£°0 > 06£°0 > Jay3d )Auayd)Auaydosolya-y
088°0 > 029°0 > 06€°0 > 065°0 > aUl|1UB0JOYY)-Y
088°0 > 027°0 > 0650 > 06%°0 > 1ouayd1Ay3aui-¢-04014)-y
088°0 > 027°0 > 0650 > 065°0 > J4ay3a 1Auayd )Auaydowodg-y
R 008"y > 000°2 > 006°1 > 006°1 > joudyd)Aylaw-2-0431uLg-9*Y
00€°Y > 0002 > 006°L > 006°1 > 3ul){uBOJYIN-§
008°1 > 09870 > 08.°0 > 044°0 > aulplzuaqoJo)yaig-, ¢’
088°0 > 02%°0 > 06%°0 > 06£°0 > Joudydoa3iN-2
00£°Y > 000°¢ > 006° | > 006° | > dUL|1UBOJILIN-2
08870 > 02%°0 > 06£°0 > 06£°0 > 10usyd1Ay3Iamn-2
088°0 > 02%°0 > 06£°0 > 06%°0 > auajeyiydeu)Ayiay-2
088°0 > 02y°0 > 06£°0 > 06570 > youaydoso1yd-2
088°0 > 02%°0 > 06€°0 > 06£°0 > ucadu:uznacoLod;u -Z
088°0 > 02%°0 > 06e°0 > 06£°0 > auanjo3osyuLg-9* K4
088°0 > 02%2°0 > 065°0 > 06%°0 > auanjojodyiuig-4‘2
goL - 0°0L 0oL - 56 0L - S0 -
966%S G66YS 12081 69081 SYIALIWVYYD TVIIWIHOD
Lyt Lyt oSzt (1174

et

3

L
-

* JUBWNJASUY ~aomu>ducm 3yl jO 31wt} UOLIDAIIP ouu aAoqe juasasd Jou sem punodwod 3yl

ieyy sayedlpul )

*393} ui yadap pue_ EMMS

S wuey) ssay, 8 Aq popaadaJ

Jaqunu e !pazAjeue J0u S33BIipul YN
u ajdwes ‘saqunu Buidoq Aq pajuasaud eieq
) uoi))tw Jad siJed ul s3nsay

#V1Va S4/1¥
$1InS3¥ 1SI7 JINVISENS SNOQUVZVH
110S 3Iv4INSENS




3567

-0306-2

December 7, 1990

-- .- 02s 0Ly (1743 001§ .- .- suaJAd(e)ozuag
.- .- 08s 099 0gY 00%S .- -- AUIIBIYIUEB(B)OZUIY
- .. 062 0} 09 0082 .- .- aUIIBIYIUY
.- - otL oLl -- 0091 -- -- auayiydeuasy
$9]13010A WIS
0002 VN .- 3 S -- S L aU3YII0J01Y2YJY
000LE VN .- .- S .- .- l suanjo}
00041 VN -- 2 -~ { -- -- UIYII0401Y28433)
0049 VN 61 02 02 02 Ja (1]} 3PLIOIYD 3UdAYIaY
-- VN .- .- 4 -- -- -- 3UITUIQOIO 1Y)
.- N .. .- 4 .- -- -- EVER {VET ]
ogg VN -- -- -- -- -- .- auouejuad-z-1AY1an-Y
-- VN 9 9 2l .- 6 .- auouedoud-2
00%2 VN b4 3 6 8 ot 6y auoueing-2
0091 VN .- .- -- -- -- 2 3ua1Ay3ao040)1yaiq-2°y
0sg M o o T b -- .- BUB1I0JOYOBIIAL~272°L ")
.- VN -- -- ) -- -- -- auayisotoIyata-1°yL
S3) 11810/
(6%/6n) sijuanitisuod ajuebap
€12 602 o1z 102 292 612 8°09 -- ouNz
1£°0 9%°0 92°0 ££°0 Y£°0 .- -- -- ungyieyy
-- -- 1°€ .- -- -- -- -- NEISTES
6°52 9 22 2 62 1°GE L°9¢ S°0Y 8°6% 6° LY 13X9IN
-- .- .- .- .- -- SE8 -- asauebuey
00002 00992 00202 0oLl 089% 00202 0%26 00092 un|saubey
.- .- - pARS 1'92 -- £°0% -- paal
.- .. -- 00842 .- -- -- .- uody |
.- .- .- 6°82 £°62 .- 1°22 | 44 Jaddo)
%°0l 6°6 .- £°el 7l 6°¢l g gt s 91 31eqo)
00769 00LLL 000£01 00018l 0998 00998 002s¢ 000SLL uniaye)
2y S°Y ¢ 9°s £ LY € Sy wnjupe)
66°0 £6°0 28°0 2°l %6°0 2°l S°t P un|)y4a99
019¢ - -- .- -- .- .- -- uniJeg
-- .- -- - .- 92 -- -- 2|1Uasdy
(6%/6w) s3udny|3isuo3s ayuebaou)
§°0L-0°0L 0°01-5°6 0°L-5°0 $°0-0°0 0°L-5°0 §°0-0°0 $°0-0°0 0°L-5°0 (123}) yadagq Siuanityisuo)
966%S €66%S 06281 68281 %6228 £6228 69081 1408t a1l ajdwes
1131 Lyl 0924 0921 t{x4* 449 0set 0s2! uotiesoq

‘U01313933p ou ajeaipu} saysep ‘sgid pue ‘sapioiisad ‘sjuanyiisuos otueblo Joj Jpunoabyoeq
Ho13q suojieJauasuod a3edlpuy saysep ‘SIUBNIIISUOD J1UBBJIOUL JOJ *D)GE)LBAB JOU SIIBIIPUL YN
*Yidop ajdwes pue ‘saqunu ajdwes ‘uojieso) Aq pajuasasd eieg

INVHQYND LS3MHINOS 3HL NI vIyy INVId 1071d 3HL WOY¥J ST10S NI SNOILVYINIDONOD IVIIWIHD

8-% 31avl

129

4-43

{

(.



{
-
- e

1~

FMPC-0306-
December 7, 199¢

oott 0s8 - 0Y¢ 042 000% .- -- 0921-82d
- .- .- 002 04 000t ozt -- 9521 -82d
- -- 9% .- -- 022 .- -- JH8-813q
(6%/6n) sgad pue sap}o}31sad
oSl €8 oogl 0091 098 oooot -- -- 3UdJAd
-- -- -- -- -- - . .- 69 10UdYd -
0%2 o7t oogl 056 08Y 0088 -- -- auUdJIYyIUBUAYd
.- -- 0£g 082 091 0062 -- .- auaJAd(pa-g ‘2’| youapu
.- b 09t (111} %Y 0041 -- .- auaJgony4
061 %6 009t 00st 096 00001 1% .- suayuedonyy .
. 0091 00Y1 9% -- -- . -- . aieeyiyd 1AIng-u-q
- .- ()] .- 0z% oost -- -- auadeJyue(y'e)ozusq|q
- .- L SS -- 0%9 -- -- ueJnjozuaqig
.- -- 064 098 0SS - 002, - -- auasAiyd
ooti oLg -- 9% 85 Te- 93 .- ajejeyayd (14Axay14y33-2)siq
.- .- oLs 0€£L 0SS 000§ -- -- auayjuedon) §(y)ozuag
.- -- 0%% 00Y 0g2 00.¢ .- .- aua)Adad(|‘y’6)ozuag
06 -- 0%S -- -- 00L% .- -- auayjusdonyj(qjozuag
(PaNULIUG)) $3)131B10A WIS
1
S°01-0°0L 0°0L-S°6 0°l-5°0 $°0-0°0 0°t-5°0 §°0-0°0 $°0-0°0 0°L-5°0 (193}) yidag S$1uany 1isuo)
966%S S66%S 06281 68281 98228 £6425 69081 12081 a] a)dwes i
11519 3578 0921 092! r4743 eset 0s2l 0S¢l uo3edo0
*U0}323313p OU 21BI{PU} saysep ‘sgad pue ‘sapisiisad ‘sjuany|Isuod oyueblo Joy uvc:w;mxuan ’ -

MO1dq SUO}IBJIUIIUOI IIBI|PUL SAYSBP ‘SIUAN]|ISUOID djuBBJoul Jog *ayqe|ieAe jou

*yidep a)dwes pue ‘Jaqunu a)dwes ‘uo}ledo) Aq pajuasaud ejeg

INVHQYND 1S3IMHINOS 3HL NI YIYV LINVId 1071d 3HL WO¥4 ST10S NI SNOILVILINIINOD

(ponutiiuol) g-% 318VIL

s31831pul N

|

|
WIIHIND

!

'

130

‘{t}:

.

o

444



3967

ATTACHMENT 3
PERCHED WATER DATA

13i



I=16-n08-11 :31va 190438

132

l 39vd

(de) -8834804d U} uo)3epijeA e3vQ,

)

o, 0500 > 050°0 > 05070 > 10uaydosy juyq-9'2
010°0 > 0L0°0 > 010°0 > YouaydAyrawig-9°2
010°0 > 01070 > 010°0 > Jouaydoso)yasg-4'2
0L0°0 > 0to°0 > 0L0°0 > louaydodoyyatag.9y‘z
0S0°0 > 0S0°0 > 0S0°0 > 1ouaydosoyysjay. g’y 'y
010°0 > 0i0°0 > 0to°0 H UITUIGO.I0YI|q- 9’|
ot0°0 > 0oL0°0 > 010°0 > AUdTUIGO.IO Y34 g-C |
010°0 > ol0°0 > oLo0°0 > AUITUIGO.I0)Yd1Q-2°y
0l0°0 > ot0o°o > oto°o > 3UDTUIGOI YN AL -y’

SJIINVOYO 211EVIOA-INIS
100°0 > 10070 > t00°0 > auepJyo)y)-eursed
000°0 > 000°0 > 000°0 > (auepui 1) JNgG-euwes
000°0 > 000°0 > 000°0 > , JHg-83)3p
000°0 > 000°0 > 000°0 > JHg-833q
100°0 > 100°0 > L00°0 > auepsoylyj-eydye
000°0 > 000°0 > 000°0 > JHE-eyd\e
100°0 > 100°0 > 10070 > auaydexo |
100°0 > L00°0 > 100°0 > Jojyaixoylan
000°0 > 000°0 > 000°0 > apixeda soyyseyday
000°0 > 000°0 > 000°0 > Joyydeyday
000°0 > 000°0 > 000°0 > 3uo3ay u|Jpul
000°0 > 000°0 > 000°0 > uiJpuy
000°0 > 000°0 > 000°0 > 1-ugjinsopuy
000°0 > 000°0 > 000°0 > 21e41ns uejnsopuy
000°0 > 000°0 > 000°0 > 11 uejnsopuy
000°0 > 000°0 > 000°0 > ujJpiaga
100°0 > 100°0 > 100°0 > 0921 -J0)1204y
100°0 > 100°0 > 100°0 > #6521 -40}200y
100°0 > 100°0 > 100°0 > 8%21-401204y
100°0 > 100°0 > 100°0 > 2921 -40)20ay
10070 > 100°0 > 100°0 > 2§21 -40]304y
100°0 > 100°0 > . 100°0 > L1221 -J01200y
100°0 > 100°0 > 100°0 > . 9101-40)304y
000°0 > 000°0 > 000°0 > , uLply
000°0 > 000°0 > 000°0 > . 100-.9'9
000°0 > 000°0 > 000°0 > 300-.9’Y
000°0 > 000°0 > 000°0 > aaa- %'y

$3012114S34
0661-%1-90 0661 -81-90 0661-81-90
S299Y 2£89% 098SY SHILINVAVY VIINIHD
. Lt 0s2tL . 9721 _

Tluaundysul 1831341008 BY) jo SYLTR T YBETTE".) auu dA0qQ8 JUISIId Jou sem punodwod ayy
1eY) 531821pul JoquAS Byl §S3], @ Aq papadasd saqunu e ’pazAisue jou $33831put YN
*a1ep ajdwes pue ‘saquny 3)dues ‘saqunu |)an 4Aq pajuasaid ejeq
“(wdd) woryyyw 49d sysed ui s3insay
»¥Y1V0 S3/1Y
S1INSIY ISTT JINVISENS SNOQUVZVH YILVAANNOYD

a—

o .
o
~



16-AON-L1 :31vQ 14043

¢ - 3Iwd

ap]
$S34801d Ul uoyepIjBA Q@1va,
——
oL0°0 > 010°0 > 010°0 > Juosoydos|
010" > 010°0 > 010°0 > auasAd(pa-¢ ‘21 )ouaput
010°0 > 010°0 > 010°0 > ANYID0 10 1) 1auDY
000 > 0l0°0 > 010°0 > SUD P IUIL0 ) 343040 § 4 1eX0Y
010°0 > 0t0°0 > 010°0 > 2u31pPBINQO IO | YIBXIY
010°0 > 0L0°0 > 010°0 > AUIZUIQOI0 | YIBXIY
010°0 > 0L0°0 > 010°0 > ‘auasony 4
0L0°0 > 0L0°0 > 010°0 > auayjue.on) 4
010°0 > 0L0°0 > 0L0°0 > aleyeyiyd JAylawyqQ
0L0°0 > 010°0 > 010°0 > aiejeyqiyd 1Ayraig
010°0 > 010°0 > 0i0°0 > ueJunjozuaqyq
0i0°0 > 0L0°0 > 010°0 > auddesyiue(y‘e)ozuaqyq
0L0°0 > 010°0 > 010°0 > aejeyiyd jA130-u-49
0i0°0 > 010°0 > 010°0 > aejeyayd jAInq-u-1q
0l0°0 > 010°0 > 010°0 > “duashuyy
0i0°0 > 010°0 > 0L0°0 > ayeyeyiyd yjAzuaq ~>u:n
010°0 > 0L0°0 > oL0°0 > 104yodye jAzuag
050°0 > 050°0 > 050°0 > p1Iv d10zuag
010°0 > 010°0 > © o 010°0 > o:ufcn._o:-:xvoucoa
0t0°0 > 010°0 > 010°0 > audyAsad(1 y’6)ozuag
01070 > 0t0°0 > 0i0°0 > auayjueton)j(q)ozuag
0L0°0 > 0t0°0 > 01070 > 3udJAd(e)ozusg
010°0 > 0l0°0 > 010°0 > dUIdeIYIue(v)ozuag
010°0 > 0l0°0 > 010°0 > AIdLIYuy
010°0 > 0L0°0 > 010°0 > aua1Ayaydeuaay
0L0°0 > 0t0°0 > 0L0°0 > uayiydevary
050°0 > 0S0°0 > 0§0°0 > Youaydoay -9
050°0 > 0S0°0 > 0S0°0 > AU ) IUBOUIIN-Y
0i0°0 > 0l0°0 > o0l0°0 > YouaydyAyr1an-y
01070 > 0L0°0 > 010°0 > 1933 AuaydyAuaydoso(yy-y
0l0°0 > oL0°0 > 0i0°0 > aujjiueodolyy-y
0L0°0 > 0L0°0 > 0L0°0 > Youayd1Ayiau-¢-0401y3- 4
0L0°0 > 0L0°0 > 010°0 > Jaya 1Ausyd jAuvaydowo.g-y
050°0 > 050°0 > 0S0°0 > jouaydiAyjaw-2-0431usg-9°'y
050°0 > 050°0 > 050°0 > UL URCIIIN-§
. 020°0 > 020°0 > 020°0 > aulplzuaqotolydiQ-,5°E
0L0°0 > 0L0°0 > 0L0°0 > youdydosy §N-2
0s0°0 > 050°0 > 0$0°0 > 3UL11UROJIIIN-2
oLo o > 010°0 > 0l0°0 > JouaydAyr1an-2
oto°o > 010°0 > 0i0°0 > auad)eyiydeu)Aylan-¢
0L0°0 > 01070 > 010°0 > jouaydoto)yy-2
0t0°0 > 010°0 > 0i0°0 > auajeyydeuosoyyy-2
0L0°0 > 010°0 > 010°0 > dIN)030IIjuLQ-9'2
010°0 > 010°0 > 010°0 > dUaN030J3tUiQ-4‘?
066L-91-90 0661-81-90 0661-8L-90
S299% 1£89% 0995y SUILIWVAEVD TVIIWIND
tiyt os2l 9921

TJUANIISU| 182114)19UR 3yl jo Jjwl) UCYIIIIIP ouu aroqe Juasesd jJou sem punodwod ‘ay)
3843 $318d1puUt JoquAs ,uBy) 863, @ AQ Papada.d Jaqunu © ‘pazAjeus jou S$2382(puUl YN
*ajep a)dwes pue ‘saqunu 3)dues ‘Jaqunu 1128 AqQ paiuasaud ejeq /
*(udd) uoyy)yw Jad sysed ul s3nsay
wVivVa S3/1Y
S1INS3IY ISTT IINVASBNS SNOGUYZVH ¥ILYMANNOYD

I E

Y]




o7
Loy |
7
nhU—>.>oz.—- *31va 180439 £ 39vd
'8334604d uy uoliepijea ejeq,
@] .
—_————
™ S00°0 > S00°0 > S00°0 > UITUaqI14Y) 3
S00°0 > §00°0 > S00°0 > dusylawoJ0 1 ydowaaqy g
0t0°0 > 0L0°0 > 010°0 > aueylawo o |y)
S00°0 > S00°0 > $00°0 > wioj0401y3
0L0°0 > oL0°0 > 010°0 > aueylaolo|yy
S$00°0 > S00°0 > €00°0 > ' 3uaruaqodo)y)
S00°0 > $00°0 > 500°0 > P13} 1ns1p uoqie)
. S00°0 > S00°0 > S00°0 > 3ptio1yde419) uoquey
0Lo°90 > 0l0°0 > 010°0 > ueylawowoug
S00°0 > S00°0 > S00°0 > wJojowosg
S00°0 > S00°0 > $00°0 > 3UBYI3WO 101 Y2 s powoJg
S00°0 > S00°0 > S00°0 > : wIzuag
0i0°0 > r8 200°0 rg8 €00°0 U03ady
010°0 > 0l0°0 > 0i0°0 > o:o:oucua.~._>c~oz.q
010°0 > 0L0°0 > 010°0 > : uouexay -2
010°0 > 8 200°0 rg (o0°0 duoueing.p
S00°0 > S00°0 > $00°0 > auedoudoso)ys) .2y
3 0ss°0 f 200°0 210°0 u:u_>:.oogo_:u.o.~.-
$00°0 > S00°0 > S00°0 > UBYI30401421Q-2¢
r €00°0 $00°0 > S00°0 > 3UaYI040)Y21q-| )
120°0 S00°0 > 0£0°0 UsYIa0s0)y21Q-1°}
S00°0 > $00°0 > $00°0 > UBYI0401Yd§ag-2" ¢y
S00°0 > $00°0 > S00°0 > ueyIL0L01YIesa) - .~.-”—
S00°0 210°0 2£0°0 o:e:-uouo_:u_gp.-.— 3
SIINVIY0 3V11vIi0A
01070 > VN N :_..:ﬁo. 1Axa1A13-2)84q
01070 > WN WN 9413( Adoadosjou01y3-2)s)q
N 010°0 > N ey ~h>xog_>:uw.~vu_a
YN (1] M1} > YN a1a()Adoy 08104014)-2)81q
N WN 010°0 > Ieenud (1Avay14qa3-2)sq
VN N 010°0 > ecuua_>nounow_o;o_:u.~va_a
0L0°0 > 0L0°0 > . 0l0°0 > Lu:uo._>:~uogo_cu.~va“a
0i0°0 > 0L0°0 > 010°0 > ocazuasaxxozuoogo_zu.~vm»n
010°0 > 010°0 > 0l0°0 > LS ELY]
0i0°0 > 0Lto°o > f 100°0 10UYy
010°0 > 0L0°0 > oLo0°o > UdJyueuayy
0S0°0 > 050°0 > 0S0°0 > 1ouaydoJoysezuayg
0100 > 010°0 > 010°0 > 3uazuaqosl iy
010°0 > 0to°0 > 010°0 > 3Ud eyiydey
010°'0 > 0i0°0 > 010°0 > £ V) sa_xca:n_voaog..z.z
010°0 > oin°q > - pLlo°o > _dutum} Oua.c..v.onoumuuhz
0661 -91-90 0661-81-90 066L-81-90
S299Y 15899 098<Y SH3ILINVEVY VI ININD
iyl 0s2t 9921

TVaunJ3sul 1es13h eue a

43 Jo Jjwi) uoyIsazap @

184 saiedipul joquds ,uey) $$31, @ AQ papadad

*alep aydwes pu

sin

e ‘Jaqunu 3)dues ‘ Jaquny
“(wdd) uoy)yiw Jad syaed
»Y1V¥0 S3/1y

S3¥ 1ST1 JINVISBNS SNOQYYZYH ¥31YAaNNOYH

1 dA0qe Juasaud
Jaqunu B !pazd)

10U sen punodwos ay
SUY Jou saleatpuy yy

1120 Aq paiuasaid eyeq

uy sy|nsay



L6-AON-1L :31vQ f1¥0d3Y

vvyVvyy

v

$saiBoud ul uollepiiea eyeq,

auadoudosoiydig-¢*| -sueJy
auadoidoso1yayg-€* -84
p14014d JAulA

3193130y AUl
auayla0do|ysjJ}

S3ud 1Ax jB30]

auanjo]

AT ERT TR NEETY

. dWINA3S

Y 39vd

S00°0 > S00°0 > S00°0
$00°0 > S00°0 > $00°0

r 20070 0l0°0 > 0t0°0
0L0°0 > 0L0°0 > 0i0°0
260°0 S00°0 620°0
$00°0 > S00°0 > §00°0

ra 100°0 $00°0 > $00°0
£90°0 900°0 620°0
S00°0 > S00°0 > $00°0
f8__£00°0 S00°0 > xﬂlhn\\woo.o

066L-91-90 0661 -8L-90 0661-8L-90

S2997 1£89Y 0Y8sY

1%} osz2t 9z

3pL401yYyd udjAyray

SYILINVYVd TVIINIHD

!
TuaunJisul 1e2134)16UB YY) Jo JjWL) UOLIZAIIP Y dAoge Juasald jJou sem punodwos ay3
iey) sayedjpul joquAs ,ueyy ss3), @ AQ papadasd Jagunu e !pazhyeue jou $33821pul VN

*alep a)dues pue ‘soqurw ajdues ‘Jaqunu |)am Aq pajuasaud eyeqg ;
*(wdd) uot) 1w Jad sysed ui s3jnsay ;
»Y1vVa S3i/1¥
S1INS3IY L1SI1T IINVISBNS SNOCUVZVH ¥3ILVMANNOUD



L16-AON-1L

31va 14043y

i 39vd
, (Yo
$334604d Uy wo{Pp1yea 036
I~ ey
4o 0500°0 > uy7
Ip] 8 S£10°0 tnpeusp
o M8 220070 ungyjeyy
. 0004° L1 unipos
2610°0 JOAYIS
YN uoa s
A 0200°0 > wnjud)as
8 099%°0 unisse3jod
0020°0 > 13%24N
VN uNUIPQA JoN
2000°0 > Ainayaay
ol6L°0 3suebuey
0004°9¢ uny soubew
8 0200°0 peal
8 99£0°0 uoJi
N WNWo 1Y) U3 RABXIY
8 8500°0 apjued)
0010°0 > Jaddo)
00L0°0 > 319qo)
09€0°0 unywoJsy)
0000° S an{ajey
8 $%00°0 un{uwpe)
. 0200°0 > uni) 14439
8 %0S0°0 untJyeg
0200°0 > JtuIsay
00%£0°0 > Auowy juy
8 00£0°0 unuiunyy
SIVLIN
N u3BoJy N 2jueBlip 1830}
YN Sapiiey Jjuedio 1e304
N uoqJe) JiueBiyQ je30)
VN uaBosIIN 1yepyalx e3j0]
N 23193 1ng
YN d sv 3jeydsoyy
N '23tyn ‘¥301q) snioydsoyyg
N s)ouayd
WN L2V FRRT
VN uol uIboapiy
¥N dPjJonyy
N aplioyy
VN e luounny
AYISINIHD TVHINID
0661-81-90
ovww.c- SYILIWNVUVYY VI INWIHD
(4

i)

fjuaunaysul y1ea13hieue ayy jo 1iW1) U0L313213p 3Y) Iaoqe Juasasd jJou sem punodwos ayy
184l sa1@31pul JoquAs ,uey) sS3), ® AQ papadad Jaqunu @ IparAieue jou sa3edIpul YN
‘31ep o)dwes pus ‘saqunu 2)dwes ‘Jaqunu 1 19m AqQ pajuasaud ejaq
“(wdd) uoy )y iw sod sjaed uy S3|nsay
»ViVQ S4/1¥
VIVG IVIIN3HD IVYINID ¥3I1VMONNOND

ﬁ&t



(6-AON{L

* 31va 18043¥

39vd

SsasBoud uy uoyiepiea Byd

0500°0 > U2
8 £910°0 unpeuey
0200°0 > wnyyyey
000§°21 Do uniposg
0t20°0 o JIAY)S
ne £200 0 g yus] s
* mivaag
9 0068° 1 ™~ E__wun“om
0020°0 > 19%24N
YN unUapqA Joy
$000°0 , Aandasay
9€£0°0 > I%3ueBuey
000S°8¢ unysautey
0200°0 > pea)
8 65%0°0 uousj
’ VN wNiwoLy) juajeAexay
0200°0 > 3pjuviy
8 6010°0 J3ddoj
oolo‘o > 119qo)
249%0°0 unywouy)
0000° 91 unjsey
§$00°0 wnjupe)
0200°0 > wni)14aag
8 1990°0 wnjJeg
0200°0 > Jjuassy
00£0°0 > Auowy yuy
9 8220°0 unutun)y
Siviiw
YN uaBoJy N djuebag 1930}
N SaPy 18N djueBip ye30)
N Uoqse) JjueBio 1e30)
M U3BosIIN 1yeplafy e30)
N 3394 \ng
VN d se Jjeydsoyy
VN ‘a1tyn ‘yoe)q) snsoydsoyy
WN 8)ouayy
YN eIy (N
YN Uot UIBoupAy
UN praonyy
WN pid01y)
N 8 | uouay
AY1ISIW3HD TY¥INIY
)

0661-81-90

snumw— SYILINVEVA VI INIHD

“luaunJisul esiihyeue o

18Y) sa1e2ipuy joquds ,uey) $S3),, 8 A

Yl jo J1un) uoyIsaep @
pPapasray

{
) 2A0Qe Juasdud Jou sem punodwod Yy

Jaqunu ® parAieue 1ou sajed

*3jop 2yduns pue 4 acuunu E)) 8 ‘Jaqumi |jam AqQ pajuasaud oynq
*(wdd) oty jw yod s340d U} s3)nsay

«V1Va Si/1y

ViVQ IVIININD Iv¥3INID H31VAONNOYD

put yN

% Q_Q, }




16-AON-1 |

31va 13043y

£ 3Idvd
8834604d uy Uojiepjjea vie
7
o » 0 2t
unjpeuep
I 0200°0 > ag) _5“:2:
9] 000%°SY o wnypos
2210°0 . JaAYS
WN Yoy uody1is
A 0200°0 > unjuajas
8 0%26°0 unisse3oy
8 64£0°0 IE2 EIT]
9210°0 unu 10M
2000°0 > Ainoaay
00641 IsIusBuey
000%°91 un(saubey
«N 0200°0 > pea
0059°2 ; uoJi
WN - WNWoJY) JuljeAsxay
0200°0 > aplued)
001070 > Jaddo)
oolLo'o > 1leqo)y
49%0°0 mniwoay)
0004°69 unj3ye)
8 09000 un {wpe)
0200°0 > wniyjhaag
B 0910 ungseg
M8 200°0 J1UIsSIY
00£0°0 > Auowy juy
8 0£0L°0 wnulun )y
_—
SIVIIN
N u3BoJy N djueBag 1830}
VN S3PL1eH Jquedyg je30
YN UoqJu) dyueByg 1830}
N uaBouy iy yepraly jeioy
YN 2193 )ns
N d se ajeydsoyy
N ‘ayiyn ‘N2e1q) snyoydsoyy
YN s)ouayy
N 310434N
YN Uot uaboypAy
YN ption) 4
N 3pyao1y)
YN @ Luouty
AYISINIHD IVY¥INID
0661-91-90 - .
nNMMN— SY¥3LINVAVY TYIININD

‘luaunJisul 13134 eue Ay 4o 11W1] U0}I2333p Ay anoqe Jussasd 10U s8N punodwod ayy
eyl sajesipul )oquhs weyy s52),, @ Aq papadau Jaqunu e ‘pazdieue jou 831@21pus yN
*aep ajdwes pue ‘saqunw ddwes ‘Jaquw jiam Aq Paiuasasd ejeq
*(wdd) uoi) 1w Jad s3sed ul syinsay
«Y1VYQ S3/1¥
VIVO IVIINIHD 1v¥3INID Y31 VMANNOYD



£y
-

INILL
266 1661 0661 8861

VWA raNOSY I TANVYWITraANOSYT ﬂ§<§mwozow<ﬂﬂ2<§mﬁ

111____~_--ﬂ~.“__~““ﬂ___.___N_ﬂlw___d_ﬂomm)u

. 1096

045

o Homs

SRR R PY

(ISWY - 1334) NOILVAT 13 H3LVMANNOYD
(TSWY - 1334 08°829) NOILVAZ13 Avd 3LIHONOD _4

vl

7173M ONIHOLINOW 404 HdVYHOOHAAH

139

=y

S50 2

L3 b S

P LS

TLHE 30

T3S

B SN




3567

JNIL
Z661 1661 08861 6861
VWAPAONOSVYIITAVWIrANOSY I PANVWATrdNOSYT _,_>_<§n:,
~____—____—_ﬂ____dﬁ—_____ﬂ_—__“‘__ﬂ__ﬂ_
oo\w?owu»mo_
.l.\-.l.\l/.\,i/‘\\x_\\x/.\.\.\./w-?foll\.\ﬁ Tl
| SRR ____fi___

(ISWV - 1334) ZO_P<>w._m mwl_.<>>DZDOm0

{(ISWY - L33d £4°849) NOILVAIN3 avd 3L3IHONOD

N 6Vl
1T3M ONIHOLINOW HOH HdVHOOHAAH

0GS

036

Jozs

086

065

bh

ALY

-

S5l DE.

=3 g d

Heall L5

TLHEE 3

=N

JoH 4

[

=0



JNLL
z66l 1661 08861 . 8861

VWA rANOSVYITWYWArAQNOSY I TWVINIPAONOSY I TWVYWACL

141

— T T T 0SS

.“ -+ 096

R P _ .. . 409

4oss

L— - S 066
(ISWY - 1334) NOILVAIT3 H3 LVMANNOHD

(ISWV - 1334 9v'829) NOILVAIT3 G¥d 3L3HONOD

0Gcl
T73M DONIHOLINOWN HOd HAVHOOHAAH

Ll

[

EN =R

S50

44

= 31 O

POHSH ] LT

TLHE 3z

Sl

00T 30H S

S




3567

JNIL
z881 1881 06861

6861

<§n__:020m<_..ﬁ§<§uﬁozow<ﬁﬂ§<§mﬁozow<ﬂ_,_2<_2u:,

A R A R (Y N N A D O N A A R SN B BN

I N

1

T

I

B

(ISWY - L334) NOILVAI T3 HILVMANNOHD

(1SWV - 1334 02°829) NOILVAI 13 QV¥d FLIHONOD

€Gcl

113M ONIHOLINOW HO4 HdVHOOHAAH

06S.

08sS

0LS

086

066G

142

-

CLHE FEHDH LE 3 thid S

=N

o4

F0E



JWIL

zesl 1681 06861 6861

<§uﬁozow<ﬁﬂﬁ<§uﬂozow<ﬁﬁ2<2mﬁDsz<ﬁwE(Emﬁ

S N T e e ey e S S ey Gt it A AN N B A D T N A A S R B B rr 1 7T 171

(1SIV - L334) NOILVAT13 Y3 LYMANAOYD
(TSWY - 1334 0€'829) NOILVA313 ANNOYYD

vl
T13M DONIHOLINOW HOd HdVHOOdUAH

VHER

066G

096

0.LS

08¢S

066

N
-t

143

Oz e

EEREN

SLHEED FTOOHDN I 13 Mg d

SN

JOHd

00

—



2 uduydBny ,
. * 1

3567

30

| @
e
i)



3567

| ATTACHMENT 2
ANALYTICAL SUPPORT LEVELS

PILOT PLANT SUMP
REMOVAL ACTION NO. 24 WORK PLAN
[ABANDONED SUMP WEST OF PILOT PLANT]

Fernald Environmental Management Project

July 1992

144



b b

3567

DRAFT Section 2

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT Revision 0
¢ QUALITY ASSURANCE PROJECT PLAN o 4 March 1992
Page 22 of 27

within limits specified in the site NPDES permit. Contributing outfalls shall meet their own
requirements to ensure that the final composite stream remains within limits.

Because of the population size served by the plant potable water system, monitoring for
coliform bacteria and various other constituents defined by Safe Drinking Water Act shall be
performed on a routine basis.

As part of the environmental restoration of FEMP, underground storage tanks are being
removed and necessary remediation performed as required by the Ohio State Fire Marshall.
Reports of findings and conclusions are provided to EPA and the state of Ohio.

2.3 PROJECT OBJECTIVES
2.3.1 Specific Objectives

Specific objectives of an environmental sampling and analysis project shall be specified in
Project-Specific Plans (PSP). Examples of project objectives are included in Table 2-1
(Appendix A). '

2.3.2 Intended Data Usages

The intended use of acquired data is to assess the nature of the site and the degree and extent
of potential problems resulting from past activities, ‘evaluate the potential hazard to human -
health and the environment, evaluate remedial actions, choose and implement preferred
remedial actions, and monitor plume migration and the effectiveness of remedial actions.
Data partially fulfilling these requirements have been collected in previous and ongoing
studies. Use of these data and identification and collection of additional data needs will

fulfill the intent of the 1991 amended Consent Agreement and the stated site remediation
objectives of DOE.

2.3.3 Data Quality Objectives

Data Quality Objectives (DQO) are qualitative and quantitative statements that specify the
quality of data required to support decision making. Because they are based on end use of

the data to be collected, different uses require different levels of data quality. There are five
FEMP-defined analytical levels that will be assigned depending on intended use of the data
and the Quality Assurance/Quality Control (QA/QC) methods required to achieve the desired
level of quality. These levels are analogous to the 1987 EPA-defined DQO levels 1 through

5 (U.S. Environmental Protection Agency, 1987). However, because radionuclides comprise
a large proportion of the analyses supporting FEMP programs and projects and because these
radionuclide analyses have been used and verified by DOE and DOE contractors for many
years, it is appropriate to address these measurements as standard. Therefore, in order to
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maintain consistency in definition of DQO levels and to avoid confusion between EPA and
DOE/EPA programs, DQO levels at FEMP will be referred to as Analytical Support Levels
(ASL) A through E.

QA/QC requirements for ASLs are provided in Table 2-2 (Appendix A). End data users
prescribe ASLs for data to develop DQOs as specified in Appendix C. Analytical methods
for use for each ASL are defined in Attachment I. Data validation requirements are specified
in Appendix D. Following are definitions of A through E levels of quality.

ASL A (Qualitative Field Analysis) - Provides the most rapid (real or short time) results.
ASL A is often used for health and safety monitoring at the site, preliminary comparison to
Applicable or Relevant and Appropriate Requirements (ARAR), initial site characterization to
locate areas for subsequent and more accurate analyses, field screening of samples to select
those for fixed laboratory analysis, and engineering screening of alternatives (bench scale
tests). These types of data include those generated on site through the use of Photo- or
Flame- Ionization Detectors (PID or FID), pH, conductivity, alpha and beta-gamma friskers,
or radiological wipe samples. -Analogous to EPA DQO Level 1.

Example: Field screening for alpha, beta, and gamma radiation conducted with portable
field equipment provides real time qualitative analysis for the presence or absence of
radioactive isotopes.

Example: Field screening for chemical gases in the well bore of ground-water monitoring
wells using Photo-Ionization Detectors provides real time qualitative analysis for presence of
volatile organic compounds (e.g., benzene, toluene).

ASL B (Semi-Quantitative/Quantitative and Qualitative Analyses) - Provides more quality
control checks than ASL A and results may be qualitative, semi-quantitative, or quantitative.
ASL B can be assigned when rapid turnaround results are needed. FEMP-specified
analytical protocols in Attachment I shall be used. There are two sublevels available for
specifying QA/QC, data reporting, and data validation requirements.

“Sublevel 1 specifies QA/QC, data reporting, and data validation requirements for FEMP-

-
%

specified analytical protocols, which are similar to those used for ASLs C and D, but with

different QA/QC sample type and frequency, quality control criteria for acceptance ranges,
and requirements for data packages.

Sublevel 2 specifies user-defined and special requirements. The data user shall specify
QA/QC, data reporting, and data validation requirements based on intended data use and
regulatory requirements. Specific requirements shall be defined in PSPs.

Methods may range from more sophisticated screening techniques to fully defined methods
similar to ASL C or D for radiological and nonradiological parameters, but with reduced
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QA/QC frequency and data reporting requirements for more rapid turnaround times. Also
included in ASL B are standard methods (e.g., EPA 500-series drinking water methods with
QA/QC requirements different than those specified for ASLs C and D) and conventional
parameter analysis in support of regulatory requirements such as NPDES permit monitoring.

Example: Measurement of gross alpha and beta radioactivity in water in compliance with the
Safe Drinking Water Act to provide information on drinking water quality.

Example: Determination of volatile halogenated organic compounds (e.g., chloroform) in
water by purge and trap gas chromatography without second column confirmation, with a
limited suite of field and laboratory QC samples, and a minimal data package.

ASL C (Quantitative with Fully Defined QA/QC) - Provides data generated with full
QA/QC checks of types and frequencies specified for ASL D according to FEMP-specified
analytical protocols for radiological and nonradiological parameters. The analytical methods
are identical to ASL D for QA/QC sample analysis and method performance criteria.
However, the data package does not typically contain raw instrument output but does include
summaries of QA/QC sample results. ASL C may be used when analyses require a rigid,
well-defined protocol, but where other information is available, so that a complete raw data

. package validation effort is not required. Laboratories shall be required to retain, in the
project file, raw instrument data required to upgrade ASL C reports to ASL D.

Example: Analysis of total uranium by the fluorimetric method with a full set of QA/QC
samples as specified for ASL D. A summary data package is provided including QA/QC
sample performance without raw instrument output. A limited level of data validation is
required because only the summary forms need review.

Example: Determination of volatile organic compounds in soil by purge and trap gas
chromatography/mass spectrometry with a full complement of QA/QC samples as specified
for ASL D. A summary data package is provided including QA/QC sample performance
without raw instrument output. A limited level of data validation is required because only
the summary forms need review.

ASL D (Confirmational With Complete QA/QC and Reporting) - Provides data generated
with a full complement of QA/QC checks of specified types and frequencies according to
FEMP-specified analytical protocols for radiological and nonradiological parameters. The
data package includes raw instrument output for validation of ASL D data. It may be used to
confirm data gathered at ASLs B and C and when full validation of raw data is required.

Example: Analysis of total uranium by the fluorimetric method, with a full set of QA/QC
samples per analytical batch (See Glossary terminology.) with analytical results and the full

. . raw data package reported from the laboratory.
147
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Example: Determination of volatile organic compounds in soil or water by purge and trap
gas chromatography/mass spectrometry with a full complement of field and laboratory
QA/QC samples. A complete raw data package is provided and validated for the analyses.

ASL E (Non-Standard) - Analyses by non-standard protocols that often require method
development or validation (e.g., when exacting detection limits or analysis of an unusual
chemical compound are required). ASL E methods may be significantly different from those
specified for ASLs B, C, or D data. New methods may be developed for ASL E data to
allow for parameters or matrices that cannot be analyzed using existing standard methods.
This could be caused by interferences, analyses performed outside of accepted requirements
for existing methods, or new methods developed to meet site-requirements or project-specific
requirements that cannot be met by existing analytical methods.

Example: Analysis or evaluation of a geotextile material for suitability to use as a
component of a remedial action at the site. Existing evaluation methods may not be adequate
to evaluate site-specific needs so development of a new method is required.

Example: Determination of organic compounds (e.g., benz(a)anthracene) in drinking water

at sub-part per billion levels by special method on-column injection gas chromatography/mass

spectrometry with selective ion monitoring detection and a full suite of field and laboratory °

QA/QC samples as required for ASLs C and D data. A complete raw data package may be

required for validation. _

The useability of data is determined by DQO requirements. ASL A data are considered as
"good" as level D data if in compliance with DQOs.

2.4 TARGET PARAMETERS

Attachment I contains analytical methods that are currently expected to be used. PSPs will
cite existing methods in Attachment I or specify requirements for new methods needed for

- ASL E data to analyze for specified target parameters. Target parameter-lists-and

quantitation limits for methods currently in the FLAMM are summarized in Table 2-3
(Appendix A).

Target parameters for each project shall be identified in PSPs. Criteria used to determine
target parameters for source areas and each potential migration pathway shall include a waste
inventory of processes contributing to the source; previous source area sampling results;
sampling results of potentially upgradient sources; past monitoring data; indicator chemical
determination based on mobility, toxicity, and persistence in the environment; and
requirements of specific regulatory programs. Total uranium will generally be included as a
target parameter for migration pathway sampling based on results of historical sampling.
f\
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ACRONYMS AND ABBREVIATIONS

American Conference of Governmental Industrial Hygienists

- Assistant Emergency Duty Officer

as low as reasonably achievable

applicable or relevant and appropriate requirement
Comprehensive Environmental Response, Compensation, and
Liability Act of 1980

Code of Federal Regulations

combustible gas indicator

Deputy Emergency Director

U.S. Department of Energy

Emergency Chief

Emergency Duty Officer

Emergency Operations Center

U.S. Environmental Protection Agency
Emergency Response Team

Fernald Environmental Management Project

~ Factory Mutual

Feed Materials Production Center

feasibility study

Gieger-Mueller

Health and Safety Plan

Health and Safety Manager

Health and Safety Officer

immediately dangerous to life and health
Industrial Radiological Safety & Training
lower exposure limit

Mine Health and Safety Administration
National Fire Protection Association

National Institute for Occupational Safety and Health
National Priorities List :
Occupational Safety and Health Administration

~ photoionization detector
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RI remedial investigation

SCQ Site-Wide CERCLA Quality Assurance Project Plan

SS stainless steel

TCLP Toxicity Characteristic Leaching Procedure

TLD thermoluminescent dosimeter

TLV Threshold Limit Value

TWA time weighted average

UL Underwriters Laboratory

WBGT Wet Bulb Globe Temperature

WEMCO Westinghouse Environmental Management Company of Ohio
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1.0 SCOPE OF WORK

This Health and Safety Plan (HASP) is to be used during the Pilot Plant sump removal
action. Compliance with this plan is required of all workers and third parties who enter
the Exclusion or Contamination Reduction Zone associated with this project.

This HASP is intended to provide guidance to the removal contractor and to meet FEMP
site requirements. The contractor will be responsible for developing and implementing
their own HASP.

All persons associated with the removal action must be familiar with the information,
instructions, and emergency response procedures contained in this plan.

1.1 TASKS

A detailed description of tasks can be found in the work plan Section 4.0. The tasks
associated with this removal action include the following:

e  Site preparation

¢  Sump pump-out/contents removal
¢  Removal of sump pump

¢  Drain line internal inspection
¢  Drain line additional cleanout
e  Remove concrete sump apron
*  Excavation

e Cut/disconnect drain line -

e  Sump removal

®  Drain line capping

®  Decontamination

e  Backfill

®  Waste management.

156
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1.2 REGULATIONS AND GUIDELINES

All activities conducted during the Pilot Plant sump removal action at the Fernald
Environmental Management Project (FEMP) shall be in compliance with the provisions
and requirements of the following documents:

i)

YTy

i

U.S. Department of Labor OSHA Standards, 29 C.F.R. (Code of Federal
Regulations) Parts 1910 and 1926, specifically 1910.120 - "Hazardous Waste
Operations and Emergency Response"”

FMPC (Feed Materials Production Center) Industrial Hygiene and Safety
Manual, Westinghouse Ma_terials Company of Ohio, FMPC-2128, April 4,
1989 '

FMPC Site Health and Safety Plan, Westinghouse Materials Company of Ohio,
June 1990 | |

USEPA, Standard Operating Safety Guidelines, November 1984
USEPA, Guidance for Conducting Remedial Investigations and Feasibility
Studies under CERCLA, Interim Final, (EPA/540/6-89/004, OSWER Directive»

9355.3-01), October 1988

Occupational Safety and Health Guidance Manual for Hazardous Waste Site
Activities, NIOSH/OSHA/USCG/EPA, October 1985.

1-2
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2.0 ORGANIZATION AND RESPONSIBILITIES

" The project organization is typically contractor dependent. For the purposes of this plan,

o’

by

generic project organization is described. The contractor’s HASP organization should
correspond to the organization presented in this section.

As a hazardous waste site characterization and cleanup project progresses, it may be
necessary to modify some organizational aspects of the project, such as personnel
responsibilities, so that individual tasks can be performed as efficiently and safely as
possible. Any changes to the overall organizational structure must be recorded in the
'HASP and communicated to all parties involved in the work being performed.

2.1 PROJECT MANAGER

The Project Manager is responsible for the overall operation of the Pilot Plant sump
removal. The Project Manager will act as the contact person with the Westinghouse
Environmental Management Company of Ohio (WEMCO).

2.2 REMOVAL SITE SUPERVISOR

The Removal Site Supervisor is responsible for the overall safe operation of personnel.
The Removal Site Supervisor shall ensure that the Health and Safety Officer (HSO) is
present during all activities indicated in Section 1.1. The Removal Site Supervisor will
interact and coordinate the project and schedule with FEMP site organizations.

2.3 HEALTH AND SAFETY MANAGER
The Health and Safety Manager (HSM) is responsible to complete and oversee the

implementation of the HASP. The HSM is responsible for selecting the HSO and
overseeing that individual’s site performance.

158
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2.4 HEALTH AND SAFETY OFFICER

The HSO will be a representative of the organization assigned responsibility for the
removal action and is responsible for implementing the HASP. This individual is
responsible for air monitoring of chemicals and dusts, radiation monitoring, frisking

. personnel and equipment out of the Contamination Reduction Zone, maintaining the
Contamination Reduction Zone, overseeing construction safety, and conducting initial site
safety training. ‘

2.5 DIRECTORY OF RELEVANT CONTACT ORGANIZATIONS

Title Location Telephone

Weétinghouse IRST Bldg. 53 8453
Industrial Hygiene Bldg. 53 6211
Radiological Safety Bldg. 53 6919
Safety, Engineering & Fire Services Bldg. 53 6802
Medical Services Bldg. 53 6217
Emergency 6511
AEDO ‘ . 6431
eel
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3.0 SITE HISTORY

The FEMP is owned by the U.S. Department of Energy (DOE) and was operated from
1952 until 1989 for the processing of high purity uranium metal. In 1989 facility
production operations were placed on stand-by to focus on environmental remediation.
The facility was formally shut down in 1991 after appropriate congressional notifications.
Today, remaining workforces at the facility are focused solely on the implementation of
environmental restoration related initiatives. '

The facility is a 1,050-acre parcel located in southwestern Ohio. In November 1989, the
FEMP was placed on the Comprehensive Environmental Response, Compensation, and
Liability Act of 1980 (CERCLA) National Priorities List (NPL) as a result of concerns
related to past and potential releases of hazardous substances to the environment.
Consistent with Section 120 of CERCLA, the DOE and U.S. Environmental Protection
Agency (EPA) jointly signed a Consent Agreement in March 1990 establishing a schedule
for the implementation of a site-wide remedial investigation (RI)/feasibility study (FS)
and a series of removal actions at the FEMP. This agreement was amended in September

- 1991. This removal action work plan has been developed consistent with the terms of the
Amended Consent Agreement.

The Pilot Plant sump is a temporary sump constructed for use during 1968 through 1970,
the time the main sump was being refurnished. The temporary sump is a 10 ft long by
24 in. diameter piece of Schedule 10 stainless steel (SS) pipe with a SS plate welded over
one end. At the mid-point in the pipe an 8 in. entry line of SS is in place which may still
be connected to the old floor drain system through Duriron pipes. Duriron is a glass-like
material impervious to acids. The sump is set in a concrete base at grade.

During the main sump refurbishment the old floor drain system, which ran the length of
the west side of the Pilot Plant and consisted of 8 in. and 6 in. Duriron pipe, was

covered over and abandoned in place. A new drainage system with grating covered catch
drains was installed. It is believed that the temporary sump may still be connected to the
old floor drain system which may account for the rising and falling liquid levels measured
in the temporary sump. The Project Proposal dated April 1968 for the upgrade of the -
floor drains and sump speculates that the old floor drain system was badly deteriorated

" 160
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based on odors coming from the area under the floor. The actual condition of the old .
drainage system was not determined during the refurbishment. '

Groundwater monitoring data for this area from close-by borings of 12 to 20 ft in depth
were reviewed. One would anticipate that if a release occurred from the temporary
sump, elevated levels of the same constituents would be found in the groundwater borings
nearby and at the approximate depth of the sump. This is especially true for
1,1,1-Trichloroethane which is very mobile. The groundwater boring map and data sheet
does not show elevated levels of the constituents found in the sump.
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4.0 HAZARD ASSESSMENT

This section has been prepared in accordance with Occupational Safety and Health
Administration (OSHA) 29 C.F.R. 1910.120 and the Feed Materials Production Center
(FMPC) Site Health and Safety Plan. Because of the uncertainty of chemical and
radiological hazards present at the time of this draft, the hazard assessment may be
revised based on up-to-date information during the progress of work. All work with
materials shall employ the ALARA (as low as reasonably achievable) concept for either
chemical or radiological contamination.

4.1 CHEMICAL HAZARDS

The chemical information presented in this HASP is based upon samples taken in
September 1991 (WEMCO ID. 910913 -157 and -158 and 910913-158). Table 4-1
identifies the chemical and toxicological properties of the materials found in the sump.

Liquid within the sump is anticipated to be removed during the preremoval action pump-
out. If additional liquid enters the sump after the preremoval action pump-out, then
additional pumping shall be performed.

The sump removal action will take place once the liquid within the sump has been
pumped out. With the liquid removed the majority of the chemical hazard will be
eliminated. This hazard assessment is based on the chemical concentrations found in the
liquid contents of the sump and is therefore a conservative estimate of the actual chemical
hazard to workers.

Prior to commencing specific work tasks a FEMP Work Permit shall be completed in
compliance with FMPC-OS&H-2939 "FMPC Work Permit."

- The flash point of the liquid within the sump was found to be 118°F and the pH was 3.0.

The liquid was brown in color with sedimentation present. The low pH is most likely
due to nitric acid which was heavily used in the Pilot Plant.
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The chemical analysis of the liquid included volatile organics and Toxicity Characteristic
Leaching Procedure (TCLP) metals. The maximum values obtained in these samples
were as follows:

‘Lead - 47.9 ppm

Mercury - 1.03 ppm

Carbon Tetrachloride - 30 ppm
1,1,1-Trichloroethane - 200 ppm
o-Xylene - 21 ppm

4.1.1 Lead

Lead may possibly be dissolved in the liquid or as a precipitate of the liquid. Lead may
also be complexed in a compound which may alter the toxicity are consequently the
primary route of exposure. The primary route of exposure for the material in the sump
will be considered inhalation. Inhalation of particulates containing lead or mist ’
containing lead as a complex compound may occur during the removal action.

Because of the short duration of this removal action only acute effects of lead exposure
will be discussed. Only at high concentrations are acute effects seen, which are very
unlikely during this removal action. Therefore the potential exposures to lead are
unlikely.

Maintaining low dust concentration conditions is the best means of reducing exposure.
4.1.2 Mercury

The primary route of exposure of elemental mercury is skin absorption or inhalation of
mercury vapors. '

The acute effects include erosion of the respiratory/GI tracts, nausea, vomiting, bloody
diarrhea, shock, headache, and metallic taste. Inhalation of high concentrations for »shért
periods can cause pneumonitis, chest pain, dyspnea, coughing, stomatitis, gingivitis, and
salivation. '
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Mercury vapor is not anticipated to be a problem primarily because elemental mercury is
probably not present in the liquid or sludge. The mercury is most likely bound to
particulate. The control of dust generation will control exposure to mercury
contaminated particulates.

4.1.3 Carbon Tetrachloride

The primary route of exposure to carbon tetrachloride is by inhalation with secondary
exposure by skin adsorption. Carbon tetrachloride is slightly soluble in water.

The acute effects of carbon tetrachloride include eye, nose, skin, and throat irritation;
cough, dyspnea, cyanosis, cardiac arrhythmias, headaches, dizziness, mental confusion,
nausea, vomiting, abdominal pain, and diarrhea. Carbon tetrachloride is considered a
suspect carcinogen. A

Carbon tetrachloride is volatile and can be expected to pose an inhalation problem.
Detection of carbon tetrachloride can be made with real-time instrumentation such as a
photoionization detector.

4.1.4 1,1,1-Trichloroethane

The primary route of exposure to 1,1,1-Trichloroethane is inhalation.

~ The acute health effects of include headache, lassitude, dermatitis, skin and eye irritation,
cardiac arrhythmias, and depression of the central nervous system. 1,1,1-Trichloroethane .
has a relatively high permissible exposure limit of 350 ppm.

Trichloroethane can be monitored using real-time instruments, such as a photoionization
detector. The usage of personal protective equipment will reduce exposure by skin
adsorption or inhalation.

4.1.5 Xylene

The primary route of exposure to xylene is inhalation.
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The acute health effects of xylene include dizziness; excitement; drowsiness;
incoordination; staggering gait; irritation of eyes, nose, and throat; corneal vacuolization;
anorexia; nausea; vomiting; abdominal pain; and dermatitis.

Control of exposures to xylene can be accomplished through proper use of personal
protective equipment (PPE). In addition, real-time monitoring of xylene will be
performed using a photoionization detector.

4.2 RADIATION HAZARDS

The primary radionuclides present in the sump are uranium and thorium. The available
radiological data originated during a sampling survey in September 1991. A summary of
the results include:

Dose Rate:0.8 mR/hr (at the top of the sump)
Alpha Activity:5100 pCi/L

Beta Activity:2900 pCi/L

Total U: 577 ppm

Total Th:7.62 g/L

U-235: 1.16 WT%(U)

The concentrations of radionuclides, including daughter products, assumed to be present

in the sump liquid were determined as follows. It was assumed that the total thorium

detected in the sump liquid is natural thorium (232Th). The total uranium detected in the
sump liquid is known to be enriched to 1.16 weight percent Uranium-235 and is
calculated to be 98.83 weight percent Uranium-238 and 0.01 weight percent
Uranium-234. It was conservatively assumed that the sump contents could have been

generated up to 40 years ago and that there were no radioactive products, other than the

uranium and thorium, present at that time. However, over the 40-year period, daughter
products would have been generated. The RADDECAY computer code was used to
determine the daughter radionuclides and equilibrium concentrations that could be present
in the sump liquids today. Only those daughter radionuclides that are present at greater
than one percent of the parent’s activity are considered to be a radiation hazard. The
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concentrations of radionuclides assumed to be present in the sump liquid are presented in
Table 4-2. The gamma radiation appears to be originating primarily from daughter
products of Thorium-232. The Thorium-232 itself poses an alpha radiation hazard.

The removal of the sump liquid is expected to reduce the dose rate. Dose rate
measurements will be made prior to beginning sump removal activities. -

The safety assessment for the sump removal activities should be reviewed for additional
information. Control of these radionuclides shall be through engineering, administrative,
and personal protective controls.

4.3 PHYSICAL HAZARDS

In addition to the chemical hazards previously described, a variety of physical hazards
will be present similar to those associated with any large construction project. These
physical hazards are due to poor housekeeping, motor vehicle operation, heavy equipment
operation, the use of power and hand tools, handling and storage of fuels, and installation
and use of electric power. These hazards are not unique and are generally familiar to
most industrial workers. They will be covered in site-specific training and, if necessary,
during daily safety briefings. Table 4-3 presents an overview of the hazards associated
with the proposed activities.

4.3.1 Noise

Noise is a potential hazard associated with the operation of heavy equipment, power 4
tools, pumps, and generators. Suspected high noise operations will be evaluated to
determine if protective measures are warranted. Employees with 8 hr time weighted
average (TWA) exposures exceeding 85 dBA will become part of a hearing conservation
program. Noise levels above 85 dBA are expected only during the air hammering of the
sump apron. Though exceedance of the 8 hr 85 dBA is not expected.

4.3.2 Fire or Explosion

The potential for a fire during the sump removal is moderate due the moderate flash point
of the liquid found in the sump. Combustible gas monitoring will be conducted prior to
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Table 4-2. Concentrations of radionuclides in the sump liquid.

Fraction Concentration
of Parent in Sump
Radionuclide Parent Activity (Ci/mi)
U-234 3.5E-10
U-235 1.4E-11
U-238 1.8E-10
Th-232 8.3E-10
Th-234 U-238 1.0E+00 1.8E-10
Pa-234m U-238 1.0E+00 1.8E-10
Th-231 U-235 1.0E+00 1.4E-11
Ra-228 Th-232 9.9E-01 8.2E-10
Ac-228 Th-232 9.9E-01 8.2E-10
Th-228 Th-232 9.9E-01 8.2E-10
Ra-224 Th-232 -9.9E-01 8.2E-10
Rn-220 Th-232 9.9E-01 8.2E-10
Po-216 Th-232 9.9E-01 8.2E-10
Pb-212 Th-232 9.9E-01 8.2E-10
Bi-212 Th-232 9.9E-01 8.2E-10
TI-208 Th-232 3.5E-01 2.9E-10
Po-212 Th-232 6.3E-01 5.2E-10

4-8
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‘Table 4-3. Activity specific hazards.

3567

Heat/Cold
Activity Radiation =~ Chemical Noise Stress Physical
Site Preparation Yes No No No Yes
Sump pump-out/contents Yes Yes No No Yes
removed
Removal of sump pump Yes Yes No Yes Yes
Drain line internal Yes No No No Yes
inspection -
Drain line additional ~ Yes Yes No No Yes
cleanout
Remove concrete sump Yes Yes Yes Yes Yes
apron
Excavation Yes Yes No Yes Yes
Cut/disconnect drain line Yes Yes No No Yes
Sump removed Yes Yes No Yes Yes
Drain line capping No No No No Yes
Decontamination Yes Yes No Yes Yes
Backfill ' No No No No Yes
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removal actions, pipe cutting, or confined space entry. Ventilation of the sump will be .
conducted if necessary. During operations involving the sump liquids, a designated fire

watch individual will be present adjacent to the Exclusion Zone.  This individual will

maintain radio contact with the FEMP Safety Engineering and Fire Services by having a

radio adjacent to the Exclusion Zone during all Exclusion Zone operations. The

designated individual will not have other operational responsibilities during the Exclusion

Zone operations. Responses to either a fire or explosion are discussed in Section 12.0,

Emergency Procedures.

4.4 HEAT/COLD STRESS

Heat stress is a significant hazard associated with the use of Level C protective equipment
in hot weather environments. Local weather conditions encountered during late spring,
summer, and early fall are likely to produce conditions that will require restricted work
schedules in order to protect employees. Heat stress will be monitored and the action
levels described in Section 5.10 will be used to institute appropriate work/rest regimens.
Potential hazards in cold environments can be direct (frostbite, hypothermia) or indirect
(slick surfaces, brittle equipment, poor judgment and shortcuts). Winter conditions will
require attention to proper clothing, equipment warm-up time, and freeze protection for
vessels, piping, and walking/working surfaces. Additionally, training may be needed to
instruct onsite workers on how to prevent cold injuries and provide information on
dietary adjustments. ' '

.Appendix A contains American Conference of Governmental Industrial Hygienists

(ACGIH) Threshold Limit Values (TLVs) for heat stress and cold stress; these TLVs will
be the guiding documents for temperature extremes encountered during sump removal
action.
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5.0 ACCIDENT PREVENTION

5.1 RESPONSIBLE INDIVIDUALS

All individuals on site are expected to conduct themselves and act in a manner that
minimizes the potential for accidents. All on-site health and safety personnel,
supervisory, and management personnel, and crew foremen shall ensure that individuals
under their direct supervision are aware of the standard operating procedures and are
implementing the procedures in a safe manner. Violations of established health and

safety requirements may result in disciplinary actions up to and including dismissal.

‘5.2 PERSONNEL RESTRICTIONS

The items listed below are rules and restrictions to be followed by all on-site individuals

and any visitors:

Horseplay of any kind will not be tolerated.

The personal protective equipment specified by the HSO and this HASP shall
be worn by all personnel. '

Eating, drinking, chewing tobacco or gum, smoking, and any other practice
that may increase the possibility of hand-to-mouth contact is prohibited in the
Exclusion and Contamination Reduction Zones.

All lighters, matches, cigarettes and other forms of tobacco shall remain in thé
support zone.

Individuals shall not be allowed to wear contact lenses while conducting onsite
work operations in the Exclusion Zone or Contamination Reduction Zone.

Individuals shall not be allowed to wear jewelry while conducting on-site work
operations in the Exclusion or Contamination Reduction Zone. ‘
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Facial hair (beards, long sideburns or mustaches) that interferes with a
satisfactory fit of the mask-to-face seal is not allowed on personnel who may be
required to wear respiratory protection of any kind.

Alcoholic beverages shall not be allowed during breaks (alcohol can increase
the effect of exposure to toxic chemicals, create judgment errors which result in
accidents, and increase the potential for heat stress).

" Any individual taking prescribed drugs shall inform the HSO of the type of

medication. The HSO will review the matter with the HSM and the Contractor
Medical Consultant, who will decide if the employee can safely work onsite
while taking the medication.

Each individual shall notify support personnel before entering the Exclusion
Zone, and must comply with the buddy system which will always be used for

Exclusion Zone operations.

All accidents, no matter how minor, must be reported immediately to the HSO.

5.3 FIRE PREVENTION AND PROTECTION

In order to minimize the potential for fires and their impact, proper fire prevention and
protection procedures are necessary.

5.3.1 Fire Prevention

The following list includes some of the most often cited fire prevention rules, but it is not
... intended to_be all-inclusive:

No smoking is allowed in the Exclusion Zone or the Contamination Reduction
Zone.

All sources of ignition are prohibited within a 50-ft radius of substances or

operations which constitute a fire hazard. These operations or areas shall be
posted with signs indicating: NO SMOKING OR OPEN FLAMES. .
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e  All tanks, containers, and pumping equipment, whether portable or stationary,
will be Underwriters Laboratory (UL) or Factory Mutual (FM) approved if they
are being used for the storage or transfer of flammable and/or combustible
liquids. These storage containers will also meet all applicable OSHA
regulations.

e Electrical lighting is the only means acceptable for artificial illumination where
flammable liquids, vapors, fumes, dusts, or gases may be present. All
electrical equipment and installations must be in accordance with the National
Electrical Code for Hazardous Areas. Repairs on these items will be made
only after they have been de-energized, and appropriate lock-out procedures are
followed.

e  Equipment requiring flammable liquid fuel shall be shut down during refueling,
servicing, or maintenance. This requirement may be waived for diesel-powered
machinery serviced by a closed system provided that there are attachments to
prevent spillage.

5.3.2 Fire Protection

Personnel involved in the sump removal action are directed to use fire extinguishers to .
provide a means of egress for escape from a fire situation or to extinguish fires in the
incipient stage only. Several of the most common fire extinguisher requirements are
addressed as follows:

e  Portable fire extinguishers shall be provided where necessary, inspected, and
maintained in accordance with National Fire Protection Association (NFPA)
Regulation #10, Portable Fire Extinguishers.

. ®  Fire extinguishers shall be conveniently placed, distinctly marked, and
maintained in a fully charged and operable condition.

®  The cherry-picker and similar heavy machinery must be equipped with at least
one dry chemical or carbon dioxide fire extinguisher having a minimum UL
rating of 5-B:C.

Y B - . ‘ 174
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*  Fire extinguishers will be supplied in storage areas according to the hazards ‘
present.

If a fire or explosion should occur, the appropriate emergency response guidelines
outlined in Section 12.0 shall be followed.

5.4 CONTAMINATION AND EXPOSURE PREVENTION

All handling of contaminated materials shall be handled as ALARA. On-site personnel
have the potential to become contaminated in various ways such as:

*  Being splashed with liquids during sampling or handling operations
¢  Contacting contaminated liquids, sludges, or solids
®  Walking through contaminated liquids, sludges, or solids

*  Contacting contaminated equipment or machinery

- & Sitting or kneeling on the ground in the Exclusion Zone.

All on-site personnel shall be aware of areas where contact with contaminated materials
may occur. Exposures to hazardous or contaminated materials can be kept to a minimum
by strict adherence to the recommended personal protective equipment and
decontamination procedures. All personnel will be expected to follow strict
Contamination Avoidance work practices.

As much care as reasonably possible will be used to prevent contamination of small
equipment. Sampling and monitoring instrumentation shall not be set on contaminated
surfaces. Care will also be taken to minimize contamination of monitoring
instrumentation. Such instrumentation may be bagged or placed in protective carriers.

%
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‘ 5.5 HOUSEKEEPING

Good housekeeping practices can reduce the potential for fire and accidents. This list
includes some of the most pertinent requirements, but may not be all-inclusive:

e Tools, materials, extension cords, debris, and other items shall be properly
stored and used to decrease the risk of tripping, falling, or other related
hazards.

e  Tools, materials, and equipment used overhead and subject to falling shall be
properly secured.

e All construction areas and storage sites Shall remain free from the accumulation
of combustible materials. A routine procedure will be established for cleanup
by an authorized supervisor.

¢ Incompatible materials will be segregated.

. e  All spills of flammable or combustible liquids and the areas they contaminate
must be cleaned and containerized immediately.

®*  Work will not be allowed in untidy areas until the situation has been remedied.

*  The Site Manager will inspect the work area daily for adequate housekeeping,
record unsatisfactory findings or situations on the daily inspection report, and
will see that these areas are cleaned accordingly.

5.6 SAFETY MEETINGS

Initial Health and Safety Meetings. Before initiation of work operations at the site, the
HSO and/or HSM will provide a health and safety briefing to all personnel present. This
presentation will address the material in this HASP and any other pertinent information
(previous experience has shown that this training generally requires one to two hours,
depending upon the level of experience of the personnel being trained). This is addressed
in more.detail in Section 10.0.
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Daily Safety Briefings. Before entering the Exclusion Zone each day, a short health and .
safety briefing will be conducted by the HSO to address the day’s activities. It shall

serve to notify individuals of any deficiencies that need to be changed or corrected. It

will emphasize the specific concerns associated with planned work activities. Items

covered in each meeting will be documented.

5.7 ACCIDENT INVESTIGATION AND REPORTING

All accidents or injuries, however slight, resulting from on-site work activities must be
reported to the HSO. Once informed, the HSO is required to complete an
Accident/Incident Report and submit it to WMCO within 24 hours of the incident
occurring. If necessary, the HSM will report to the site to conduct an inspection and
investigation.

5.8 WORK/REST REGIMEN

The proposed work/rest regimeﬁ will be dependent on weather conditions encountered
and the level of personal protective equipment used by on-site personnel. The sump
removal action may be conducted during any of the seasons, therefore, work conditions
will vary significantly in regard to weather. At a Wet Bulb Globe Temperature (WBGT)
Index temperature above 85°F the Industrial Radiological Safety & Training (IRST) shall
be contacted.

If the WBGT Index remains below 72.5°F, the following work schedule is a warm
weather guideline for all levels of protective clothing listed in this plan:

Work: . 2 Hours Break: 15 Minutes

Work: 2 Hours Lunch; ~ 45 Minutes
. Work: 2 Hours Break: 15 Minutes

Work: 2 Hours

Total: 9 Hours and 15 minutes

If the WBGT Index exceeds 72.5°F, the work/rest cycle below will serve solely as a
guideline.
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Water Intake Hourly Work/Rest**
WBGT Index (°F)* Quarts/Hour Cycle in Minutes
82° - 83° 172 -1 50/10
84° - 87° 1-11/2 45/15
88° - 89° 11/72-2 30/30
90° & above More than 2 20/40

* Impermeable clothing adds 10° to the measured WBGT.
** Rest means minimal physical activity. Rest should be accomplished in the shade. Any activity requiring
only minimal physical activity can be performed during rest periods. Examples: Training by lecture or
~ demonstration, minor maintenance procedures on vehicles.

The HSO, health and safety technicians and buddies will be watching the employees at all
times for any potential symptoms of heat stress or any unusual behavior. These measures
should help prevent any heat stress illnesses from occurring. Appendix A provides
additional guidelines and information on monitoring suggestions for physiological
conditions such as heat and cold stress.

5.9 BUDDY SYSTEM

Workers shall comply with the buddy system on site, meaning that they shall enter the
Exclusion Zone in groups of at least two (2) when wearing personal protective
equipment. No entry will be made into the Exclusion Zone when there exists an
atmosphere that is immediately dangerous to life and health (IDLH). Although this
situation is not anticipated, if crew members are located in the Exclusion Zone when an
IDLH atmosphere is detected, they will be evacuated through the use of a safety harness
without requiring entry by other personnel.

5.10 OPERATION OF HEAVY EQUIPMENT

Only trained equipment operators are allowed to operate heavy machinery on site. The
number of personnel in the vicinity of heavy equipment operatiohs and in contaminated
‘areas shall beAkept to a minimum. Those individuals not difectly involved in work
operations will be required to maintain a 30-ft distance so as to not interfere. All heavy

5-7
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equipment shall be properly maintained in a safe operating condition and be equipped .
with an audible back-up alarm.

5.10.1 General Construction Safety Hazards

A variety of physical hazards will be present similar to those associated with any large
construction project. Some of those hazards are as follows:

e  Equipment Inspections: All vehicles in use shall be visually checked at the
beginning of each shift with each operator responsible for inspecting their
assigned vehicle.

®  Temporary Electrical: Only qualified electricians shall perform work on
energized electrical equipment. All installations shail conform with the
National Electrical Safety Code. All electrical wiring and equipment shall be
of a type listed with UL or FM for the specific application. Ground fault
interrupters will be used in all electrical circuits for portable electric tools.

*  Power and Hand Tools: All hand tools shall be in good repair and used only
for the purpose for which they were designed. Power tools shall be inspected
and determined to be in safe operating condition as frequently as needed.
Powered tools shall be grounded by a multi-conductor cord having an
identified grounding conductor and a- multi-contact polarized plug in
receptacle. In the alternative, double insulated tools may be used if they carry
a label that indicates the tool is indeed double insulated.

 These hazards and procedures are not unique and are generally familiar to most industrial
workers. They will be covered in the site-specific and daily_safety briefings.

5.11 LOCK-OUT/TAG-OUT

Maintenance personnel sometimes perform work on machinery or components that
normally operate under high voltages, tension or extreme pressure. Work to be
pérformed on such equipment can cause severe trauma and sometimes death if those
forces are not relieved and locked out. Equipment to be worked on should first be put

wr Lo | 179
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into a Zero Mechanical State. This may be as simple as unplugging an appliance or
lowering a bucket to the ground and taking the key to a backhoe. Some types of
maintenance may require disconnecting and blanking feed pipes, physically locking the
electrical supply off, and taking active means to supply fresh air, as in confined space
entries. Typical lockout procedures include the following steps:

1) Notify the operator and others that work is to be done

2) Post signs at all control locations that the equipment is being repaired

3) Place your lock on the electrical box, control lever, etc., and tag it

4) Block mechanisms, if appropriate

5) Once work is completed, have supervisor inspect before returning to service.
5.12 CONFINED SPACE ENTRY |

During the removal action, no confined space work is anticipated. If during the course of
work it becomes necessary to enter a confined space, then the requirements of
IH&S-TH-05, "Control of Entering and/or Work in a Confined Space" shall be followed.

5.13 EXCAVATION/TRENCHING

All excavation activities shall be in compliance with WEMCO IHS-S-11 Excavation
Safety and 29 C.F.R. 1926 Subpart P. Prior to trenching or excavating, the proximity of
utilities will be established. Trenches deeper than 4 ft shall be sloped or shored
according to the type of soils and recommended practices if personnel are to enter.
Trenches shall be equipped with ladders or proper exit means so that travel distance shall
not exceed 25 ft to get out. Monitoring during excavation shall be conducted to -
determine the presence or absence of potentially explosive or toxic vapdrs.

The underground pipe will be cut at two locations in line with the Work Plan. Before
torch cutting the interior of the pipe will be monitored for organic vapors and explosive
limits. If the lower explosive limit (LEL) is greater than 0%, then the interior of the

5-9
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pipe shall be force ventilated in order to reduce the LEL to 0%. LEL monitoring shall .
be continued during the cutting operation.

5.14 HOISTING AND RIGGING

All hoisting and rigging operations shall be in compliance with WEMCO TH&S-S-10
Hoisting and Rigging and 27 C.F.R. 1926 Subpart N. Materials that are expected to be
lifted include the sump pump and piping, sump housing, and the sump. Any above '
ground electrical lines within 12 ft (if less then 50 kV) of the cherry-picker shall be de-
energized prior to the removal action. Appendix B contains WEMCO IH&S-S-10
Hoisting and Rigging. ‘
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6.0 MONITORING

Monitoring shall be conducted for organic vapors, combustible gases, and radiation
during all phases of the removal action. Monitoring shall be conducted on materials and
personnel as detailed in Section 6.0 of the Removal Action Work Plan and as summarized
in the following sections. All health and safety monitoring shall be performed in
accordance with the applicable sections of the FEMP Site-Wide CERCLA Quality
Assurance Project Plan (SCQ). The action levels are identified in Table 6-1.

6.1 AIR MONITORING FOR CHEMICALS

Air monitoring for organic vapors will be conducted before performance of activities in
all work areas using a photoionization detector (PID) with a 11.7 eV lamp. The organic
vapors of interest include xylene, trichloroethane, and carbon tetrachloride. The
ionization potentials of trichloroethane and carbon tetrachloride require a lamp with an
energy level of at least 11.4 eV.

The organic vapor action levels are based on 100% carbon tetrachloride vapor in the air.
Carbon tetrachloride was chosen because its permissible exposure limit (PEL) is the
lowest of the organic compounds identified. The relative response ratio for carbon
tetrachloride is 0.9 for an 11.7 eV lamp (based on a HNU PI-101). The action level of
2.2 ppm would yield a 2 ppm carbon tetrachloride reading. The 2 ppm level is the
8-hour PEL for carbon tetrachloride.

A combustible gas indicator (CGI) shall be used to monitor combustible gas
concentrations and oxygen levels in the working area. The CGI shall be used in the

- event of confined space entry (see Section 5.12), daily at the sump opening, and before
any welding or cutting operations.

6.2 RADIATION

Radiological surveys during the removal action must be capable of detecting alpha, beta,
and gamma emitting radionuclides on work area surfaces, equipment, and personnel.
Specific detector types useful for these purposes are:

182
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Table 6-1. Action levels.

INSTRUMENT RESPONSE ACTION
LEVEL D EXCLUSION ZONES
Alpha Probe 300 dpm/100 cm? total Conduct additional surveys
20 dpm/100 cm? removable
Beta-Gamma Probe 5,000 dpm/100 cm? total Conduct additional surveys
1,000 dpm/100 cm® removable
Combustible Greater than 0% LEL at the source Evaluate the situation; ventillate
Greater than 25% LEL Evacuate area
Gas
Indicator
Total Organic Greater than 2.2 ppm ‘Upgrade to Level C; contact IRST
Vapor Monitoring above background
(PID)
Oxygen Less than 19.5%; contact IRST
Upgrade to Level B
Greater than 23.5%
Remove/shut off ignition sources &
investigate for cause of excursion .
LEVEL C EXCLUSION ZONE
Combustible 1-10% LEL in work area Investigate source of combustible gas
Gas 10-25% LEL Remove/shut off ignition sources
Indicator Greater than 25% LEL Evacuate area
Total Organic Greater than 50 ppm Stop work—evaluate situation; take
Vapor Monitoring detector tube for carbon tetrachloride;
(PID) contact IRST; upgrade to Level B -
supplied air
Oxygen Less than 19.5% Stop work-evaluate situation
Greater than 23.5% Upgrade to Level B - supplied air.

Remove/shut off ignition sources & .
investigate for cause of excursion

Using real-time instrumentation (PID), initially a maximum of 1 ppm above background at the perimeter of Level C
work zones before expansion of the exclusion zone is required. This may be re-evaluated when more information is

available on contaminant generation concentrations.

e
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Alpha Particles ZnS Scintillator

Continuous Air Monitor (CAM)
Beta Particles Gieger-Mueller
Gamma Rays Gieger-Mueller

NAI

Survey monitoring will be performed in compliance with the FEMP SCQ and Radiation
Control Manual. ‘

Thermoluminescent dosimeter (TLD) badges shall be issued to all workers and visitors
who enter the sump removal action Exclusion or Contamination Reduction Zone. The
badges shall be issued in accordance with the FEMP Radiation Control Manual.

184
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7.0 PERSONAL PROTECTIVE EQUIPMENT

7.1 INTRODUCTION

Various levels of personal protection will be provided to workers at the site. The
selection of personal protective equipment requires an evaluation of site-specific
contaminants and the concentrations and physical hazards that may be potentially
encountered (See Section 4.0 for complete hazard assessment).

The personal protective equipment and action levels established for this project are based
on available data. As additional testing and monitoring information become available, the
HSO with approval of the IRST may adjust the action levels and protective equipment »
accordingly. Initial protection levels for different work activities are identified in Table
7-1. Therefore, these items may change to provide the best possible protection and safety
factors for the work operations on site.

7.2 UPGRADE AND DOWNGRADE

The HSO may upgrade or downgrade the levels of protection once approval from the
IRST has been received. The change in level of protection shall be based on variations in
site conditions relative to the initial hazard assessment. As information from real-time
monitors and personal air monitoring results become available this information will be
used to adjust levels of protection for specific work tasks. '

The decision to upgrade the level of protection will be made by the HSO with approval of
the IRST based upon the prevailing site conditions including exposure, contamination, '
meteorological conditions and the site operation involved. Industrial Hygiene will be
notified in the event that a PID reading exceeds 25 ppm. For example, at PID readings

of 50 ppm, airline respirators will be used unless specific monitoring (e.g., detector

tubes) indicates that carbon tetrachloride is below 50 ppm. Levels greafer than 100 ppm
will require supplied air. The requirement to upgrade will be communicated to the

Project Manager and involved employees.

185
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Table 7-1. Operation specific protection levels’ for the sump removal action.

Level D Operations

Site Preparation
Soil Sampling
Drain Inspection
Cut Drain Line
Remove Sump
Backfill Area

Drain Cleanout
Drain Line Capping

Level D Modified Operations

] Clean Out Drain Line
Excavate Soils

Level C Operations

o Sump Pump-out
. Remove Concrete Apron
. Decontamination

*  The levels of protection for any particular operation may be modified based upon current information
and conditions.




-
Ny

3567

Pilot Plant Sump RyA

A decision to downgrade from a level of protection published in this HASP as part of
Table 6-1 is permitted, when in the professional judgment of the HSO, in consultation
with the HSM, and approval of the IRST when site conditions warrant such a downgrade.
The Removal Site Supervisor is required to be notified of the proposed change. Where
the HSO has upgraded the level of protection due to prevailing site conditions, and site
conditions return to the pre-upgrade state, the HSO is authorized to return to the
previously published levels of protection upon notice to the Removal Site Supervisor.

7.3 LEVELS OF PROTECTION

The following is a brief description of the degree of protection provided by each level.
Since these levels are basic guidelines, it will be necessary to adjust the protection levels
based on each specific operation or activity.

The basis for the levels of protection are OSHA 1910.120 Appendix B. The majority of
the work on site will be conducted in Level D protection. As identified in Section 4.0
Hazard Assessment, Level D protection provides sufficient protection against the dust
borne metals, organic compounds and external radiation anticipated to be found during
sump removal action activities.

Level C protection may provide the same level of skin protection as Level B, but will
utilize a lower level of respiratory protection. Level C respiratory protection uses a full
face air purifying respirator with canisters or cartridges. For this level of protection, it is
necessary to recognize the contaminants prior to entry so as to provide the appropriate
canister or cartridges specifically approved by National Institute for Occupational Safety
and Health (NIOSH)/Mine Health and Safety Administration (MHSA) for those
contaminants. |

With each of these levels of protection there is a degree of variability or modification
dependent on the specific tasks, specific chemicals, form and amount of chemicals
present. For example, different tasks on the same site may require gloves of different
materials, length, or thickness. Variations of a level of protection may be indicated by a
qualifier, such as "Modified Level D."

Partp .
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The equipment required for the levels of protection (respiratory, skin and eye) are listed ‘
in Table 7-2.

7.3.1 Heavy Equipment Operators
All heavy equipment operators will be required to wear Level D protection.

7.4 PERSONAL PROTECTIVE EQUIPMENT FOR INSPECTORS AND
VISITORS

Government contracting officers shall be provided personal protective equipment by the
HSO. Before allowed into the Exclusion Zone or restricted working areas, these persons
must have medical and training clearance. The levels of protection outlined in Table 7-2
are also required for authorized government personnel. Visitors and government
personnel will not be allowed in the Exclusion Zone or the Contamination Reduction
Zone unless authorized by the HSO and Removal Site Supervisor.

188
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. Table 7-2. Initial personal protective equipment levels for the Pilot Plant sump removal action.

LEVEL OF " PERSONAL PROTECTIVE
PROTECTION EQUIPMENT
D Cotton Coveralls
Neoprene (or equally-protective material) steel-toed boots
Safety glasses
Hard hat
Gloves
D- Cotton coveralls ’
MODIFIED  Chemical-resistant hooded coverall (tape legs and sleeves to boots and gloves)
Inner surgical gloves

Outer chemical resistant gloves (neoprene or equivalent)
Neoprene steel-toed boots

Hard hat

Chemical splash goggles or safety glasses

Nuke booties (optional)

C Cotton inner coveralls
Full facepiece, air purifying, OV/Acid/HEPA cartridge respirator
Polycoated or Saranex hooded coverall (tape hood of coverall to respirator; tape legs and sleeves
to boots and gloves) '
Inner surgical gloves
. : Outer chemical resistant gloves (neoprene or equivalent)
: Neoprene steel-toed boots
Nuke booties (optional)
Hard hat

189
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8.0 SITE CONTROL

8.1 GENERAL ORGANIZATION

The work area will be divided into two specific areas. The area where the removal
activities will be taking place will be the Exclusion Zone. This zone has the highest
potential hazard due to physical and chemical dangers. Access to the Exclusion Zone
will be restricted to those individuals trained and approved to perform the removal action
activities. The Exclusion Zone will be delineated using barrier tape or other easily
recognizable devices with one common entrance/exit point. The Exclusion Zone will
include the entire sump and excavation area and any additional areas needed to 4
temporarily store equipment or containers of waste. The Exclusion Zone boundaries may
need to be expanded or altered to accommodate airborne hazards caused by the movement
and loading of excessively dry waste materials or other unforeseen circumstances that -
may‘arise during the project. If the Exclusion Zone is to be altered significantly,
appropriate personnel will be consulted.

The second zone to be established will be the Contamination Reduction Zone. This area
will be located immediately adjacent to the entrance/exit to the Exclusion Zone. This
zone will also be delineated using barrier tape or other easily recognizable devices. This
zone will be utilized for the removal of disposable protective clothing including boots,
gloves, tyvek suits, etc. and the decontamination of equipment utilized to ‘perform this
activity. Entrance to the Contamination Reduction Zone shall be limited to one
entrance/exit point, preferable on the upwind side of the removal action activities, and
shall be closely monitored and controlled by the field supervisor. Personnel may be
needed in this zone to aid workers in decontamination activities upon their departure from
the Exclusion Zone.

8.2 ILLUMINATION

All hazardous waste operation zones shall be illuminated to not less than the minimum
illumination intensities as listed in the following chart:
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General site area 5 footcandles

Excavation and waste areas, 3 footcandles
accessways, active storage areas,

loading platforms, refueling and

field maintenance areas.

Sanitation facilities and equipment for work areas shall comply with the requirements
stated in 29 C.F.R. 1910.120 (n).

8.3 COMMUNICATIONS

Communications are essential to all smoothly run operations. Personnel should be
provided with the appropriate equipment to facilitate the transmission of information
necessary to support work activities, report emergencies and receive emergency
information. This does not require that each person be in possession of a transmitting or
receiving device, but that such instruments be accessible to workers within the assigned
work area. Information can be received by one person and given to other individuals by
in-person communications.

Y
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9.0 DECONTAMINATION PROCEDURES

Necessary equipment for decontamination of radiological or chemical substances shall be
readily available in the area surrounding the Exclusion Zone. Decontamination reduces
the threat of spread of contaminants to other on-site areas by the cleaning of equipment
and personnel at the work site prior to departure from the area. It is advised at all times
to reduce the amount of contact to contamination in the work areas where possible
thereby minimizing the degree of decontamination required. If necessary, personnel
aiding in the decontamination of Exclusion Zone workers shall be equipped with personal
protective equipment to prevent the threat of contamination to themselves. Variation in
decontamination procedures will be made at the discretion of the HSO.

The following procedures will be implemented for proper decontamination of utilized
equipment and personnel during these activities:

e  Personnel enter decontamination area from Exclusion Zone and drop tools, etc.
on contaminated side of barrier tape or object. This equipment will be
surveyed and then decontaminated for later use.

e  Remove protective clothing and place on contaminated side of barrier tape or
object. This waste will later be placed into appropriate containers.

e  Before departure from the decontamination area, all personnel must be
"frisked" with radiation detectors to verify successful decontamination. All
equipment must also be surveyed prior to removal from the area.

* In all cases of radiological contamination, Radiological Safety shall be notified
- to perform decontamination as per FMPC SP-P-35-017.

®  Reusable materials will be wiped down with a liquid/detergent mixture on a
sorbent pad. The generation of contaminated free liquid will be kept to a
minimum. The disposal of the sorbent pads will be included with contaminated
solid waste. ’
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10.0 TRAINING

The major objectives of training programs for employees involved in FEMP hazardous
waste site activities include the following:

-e  Awareness of the potential hazards that might be encountered

e  Knowledge and skills necessary to perform work with a minimal risk to worker
health and safety

e  Awareness of the purpose and limitations of safety equipment

e The assurance that workers can safely avoid or escape from emergencies that
may occur within their work area.

Categories of personnel include the following:

e  Occasional General Site Worker - These workers are on site occasionally for a
specific limited task such as observation, water monitoring, land surveying or
geophysical surveying. They are unlikely to be exposed over permissible
exposure limits. They are to receive 24 hours of basic training and 8 hours of
field training.

e  General Site Workers - These employees are on site for the majority of their

‘work time. They are equipment operators, general laborers, and others-
involved in operations with hazardous substances. These employees could be
exposed daily to hazardous substances and are involved in planned cleanup
activities. They are to receive 40 hours of training and 24 hours of field
training.

e  Supervisors/Managers and Occasional General Site Worker - These employees
are responsible for directing the efforts of Occasional and Administrative
Workers. They are to receive the same 24 hours as their workers plus an
additional 8 hours of Hazardous Waste Management training. |

1393
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e  Supervisors/Managers of General Site Workers - These employees are .
responsible for overseeing the General Site Workers. They are to receive the

same 40 hours training as the General Site Workers and 24 hours of field
training and an additional 8 hours of Hazardous Waste Management training.

®  Visitors - Visitors to a hazardous waste site must also be briefed on safety.
Work being performed in an Exclusion Zone should always be observed from a
clean area. Visitors include elected and appointed officials, senior level
management and other interested parties.

Employees shall not engage in field activities until they have been trained to a level
commensurate with their job responsibilities and with the degree of anticipated hazards.
A documented record of training shall be maintained for each employee. In addition,
each employee shall be issued a written certificate upon the successful completion of their
required training. It is the responsibility of all managers and supervisors to ensure that
employees complete the required initial training as well as the annual refresher training
necessary to meet the requirements of 29 C.F.R. 1910.120.

10.1 TRAINING REQUIREMENTS

General Site Worker Occasional General Site Worker (Minimal Exposure)
40 hrs. Initial 24 hrs. Initial
24 hrs. Field 8 hrs. Field

8 hrs. Annual Refresher 8 hrs. Annual Refresher

10-2 | ’ 194




 Pilot Plant Sump RyA 3567

Supervisors/Managers of

General Site Worker Occasional General Site Worker (Minimal Exposure)
40 hrs. Initial 24 hrs. Initial

24 hrs. Field 8 hrs. Field

8 hrs. Annual Refresher 8 hrs. Annual Refresher

10.1.1 Escorted Visitors

Escorted visitors must review the FEMP Site Orientation video tape and be accompanied
by a FEMP employee that has met all training requirements to access the process area.

10.1.2 Unescorted Vistors

Unescorted visitors must review the FEMP Site Orientation video tape prior to accessing
the administrative area. Before accessing the process area, unescorted visitors must
complete the following courses:

* Radiological Safety - 5 hours
e Safety Orientation - 1 hour
® Nuclear Safety - 1 hour

Depending on the areas to be visited personnel may also be required to complete
applicable training required by 29 C.F.R. 1910.120 as defined in Section 4.1.

10.2 SITE SPECIFIC TRAINING
Before entering the Exclusion or Contamination Reduction Zone, all personnel shall

receive training on this HASP from the HSO. Personnel shall read this HASP with any
questions to be answered by the HSO. '
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11.0 MEDICAL SURVEILLANCE

11.1 GENERAL

The Occupational Health Program, also known as the Occupational Medicine Program, is
an integral part of the FEMP Health and Safety Program, and conforms with DOE Order
5480.8, the Contractor Occupational Medicine Program. The primary focus of this
program is employee protection against health hazards in the work environment. This
objective is accomplished by the following: '

1) Medical and work histories, laboratory testing, and a physical examination and
assessment that assist management in assuring the placement of employees in
work they can perform without undue hazard to themselves, their coworkers,
plant facilities, plant site environments, the public at large, or the general
environment. '

2) Early detection, treatment and rehabilitation of the occupationally ill or injured.

3) The application of preventive medical measures toward the maintenance of good
physical and mental health of employees.

4) Continuing medical surveillance of employees, their job tasks, and their work
environments. ’

5) Encouraging employees to maintain their physical and mental health, and educate
themselves in health and safety by providing them with professional guidance and
counseling.

6) A positive interaction with the Safety, Industrial Hygiene, Emergency Planning,
and Radiation Health functions at the FEMP.

The objectives of the Medical Program are carried out by a team of eight individuals that
include: two licensed physicians, one of whom is board certified in Preventive/

196
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Occupational Medicine; two registered nurses; two technologists (x-ray and laboratory);
and two clerk specialists.

Employee placement, i.e., matching the employee to the job (item 1 above), is
accomplished by offering each employee a complete physical evaluation each year. For
some (e.g., hourly workers, emergency response team members, and security) a yearly
physical is mandatory. In addition to the medical history, this evaluation consists of
laboratory tests of the blood and urine, a test of pulmonary function, hearing testing,
electrocardiography, a physicians exam, and a physician evaluation. For some employees
(e.g., asbestos exposed workers, firing range instructors), additional testing is mandated.

11.2 THE OCCUPATIONAL HEALTH PROGRAM AND 29 C.F.R. 1910.120

Like the Occupational Health Program, the prime focus of 29 C.F.R. 1910.120, The
Hazardous Waste Operations and Emergency Response Standard, is employee protection.
The standard is narrow in focus in the sense that it only applies to significant employee
exposure involving hazardous waste. However, the standard places on the examining
physician the responsibility to determine if there are any detected medical conditions that
would place the employee at an increased risk of material health impairment from work
in hazardous waste operations or emergency response, or from respirator use. Further,
he must state this opinion in writing (the Physician’s Written Opinion) along with any
limitations on the employee or on the use of personal protective equipment, e.g.,
respirators. The standard requires that the employee receive a copy of this opinion.

The Physician’s Written Opinion of each employee with respect to each hazardous waste
exposure is the culminating event in the employee protection scheme. As such, the
standard mandates that the physician be supplied with the following as an aid in making
the evaluation: a description of the employee’s duties as they relate to the exposure; the
employee’s representative or anticipated exposure level; and a description of the personal
protective and respiratory equipment used or to be used. Form FMPC-HR-3162
(9/15/89), assures and documents compliance with 29 C.F.R. 1910.120, and also assists
with employee training, and management education.

With respect to 29 C.F.R. 1910.120, the involvement of the Medical Services Section for
a given hazardous waste is activated by either a significant employee exposure, or the
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potential for such exposure, i.e., a potential employee exposure that is either at or near
the action level, or at or near the PEL. This involvement is usually triggered through
information provided to the Medical Services Section by the Industrial Hygiene, or
Radiation Health functions. It has also come about through direct observation of work
practices and situations by members of the medical staff. The cleanup of bird droppings
is one example where compliance with 29 C.F.R. 1910.120 was recognized. It should be
noted however, that although the FEMP has been declared a Superfund site, many routine
activities, such as the renovation of the Environmental Safety and Health Building, would
not ordinarily bring about a significant employee exposure to an identifiable waste
hazard. Without such exposure to a specific hazard, the focus and intent of 29 C.F.R.
1910.120 is not met.

In summary, the Occupational Health Program constitutes an integral part of the FMPC
Safety and Health Program. The focus of each is employee protection. With respect to-
29 C.F.R. 1910.120, the Occupational Health Program is triggered when an employee
exposure to a hazardous waste, or the potential for such exposure, becomes significant.
When this occurs, a Physician’s Written Opinion, based in part on input from
Management, Industrial Hygiene, Radiation Health, and Safety, (form FMPC-HR-3162
[9/15/89]) is mandated for each affected employee. In this opinion, the physician has the
responsibility to state if there are any detected medical conditions that would place the
employee at an increased risk of material health impairment from work in hazardous
waste operations or emergency response, or from respirator use. He must also note any
limitations on the employee or on the use of personal protective equipment, €.g.,
respirators. The positive interaction of the Medical Services Section with all departments
and sections, especially Industrial Hygiene, Radiation Health, Safety, and Emergency
Response, is critical to ensure that the prime objective of employee protection is
accomplished. ' '
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12.0 EMERGENCY PROCEDURES

This section of the HASP overviews contingencies and emergency planning procedures
required at the FEMP.

All FEMP employees, visitors, contractors, and subcontractors are responsible for the
safe operation of the facility. Safe operation depends on systems, facilities and
equipment being engineered for safety, administrative and procedural controls, and
trained, alert personnel who follow procedures and identify and report potential hazards
for corrective action. Personnel also must be able to quickly make the transition from a
normal operational organization to an emergency organization.

The project manager, supervisor in charge, or project leader that has primary oversight
responsibility for workers, has primary responsibility for assuring that employees know
components of this emergency response plan. This person is responsible for taking
appropriate measures to ensure the safety of both his/her employees and on-site
personnel. Possible actions may involve evacuation of personnel from the work area.
The person in charge is additionally responsible for ensuring that corrective measures
have been implemented, appropriate authorities at FEMP have been notified, and
follow-up reports are completed.

12.1 EMERGENCY ORGANIZATION FOR THE SUMP REMOVAL ACTION
12.1.1 Field Management

The shift Utility Engineer is the Assistant Emergency Duty Officer (AEDO) and provides
management oversight and liaison with the Emergency Duty Officer (EDO) or the Deputy
Emergency Director (DED) when the Emergency Operations Center (EOC) is activated.
12.1.2 Emergency Response Team

The Emergency Response Team (ERT) is responsible for event mitigation and damage

control, spill and release control, ﬁreﬁghting, environmental monitoring, medical
assistance, and rescue. The ERT is led by a Safety and Fire Inspector, who serves as the
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Emergency Chief (EC). The ERT is also supported by emergency responders who have
expertise in specific areas such as radiological and chemical air sampling and monitoring.

12.1.3 Security Forces

The Administration Department (Safeguards and Security Section) is responsible for the
overall security of the FEMP, response to security events, and support for operational
emergencies. The Shift Security Organization consists of a Security Shift Lieutenant, a
Communications Officer, and Security Inspectors.

12.1.4 Emergency Operations Center Staff

The EOC staff is a functional organization that oversees and directs emergency response
actions. This staff is located in a command and control center designed and equipped for
directing and coordinating such emergency response actions. The EOC staff is composed
of five functional groups. Positions have been identified for EOC staff members;
primary and alternate responders have been selected for each position.

12.1.5 U.S. Department of Energy, DOE Site Office

The DOE Site Office provides oversight, ensures an effective response, conducts
investigations, makes appropriate notifications, coordinates interactions with the media,
and requests for assistance.

12.2 EMERGENCY COORDINATION

The overall responsibility for administration of the FEMP Emergency Plan is vested in an
Emergency Planning staff who ensure the readiness and continual enhancement of the
essential components of the site emergency plan and the FEMP specific county
emergency plans.

The AEDO has been designated as the primary on-site emergency coordinator. The

AEDO has authority to initiate all necessary response actions, including activation of the
EOC. The AEDO also has the authority to activate the FEMP Off-site Emergency

Warning System at any time. Additional support may be summoned at any time by the

<
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AEDO through the Communications Center by activation of the EOC. All EOC staff
members are supplied with personal pagers that can be activated by a group page.
Off-duty Utility Engineers, Security Lieutenants, and Safety and Fire Inspectors may also
be summoned in this manner.

12.3 EMERGENCY RESPONSE PROCEDURES

The activities and hazards of the Pilot Plant Sump Removal Action have been evaluated

to determine the potential emergencies to be anticipated. As a result, three categories of -
emergencies have been established. This list may be revised if on-site conditions or
operations warrant. In the event of a revision or addition to the list, the Emergency Plan
will be appropriately updated. The following lists the categories of emergencies.

Injury/Illness
Fire
Spills/Environmental Release

Although not all of the following emergencies will be applicable to each activity, the
procedures that follow will serve as the basis for decision making and the actions to take
during a real emergency.

12.3.1 General Response Scheme

Action by the Person Discovering Emerg_ ency:

1) Immediately notify personnel to evacuate the danger area and activate the local
evacuation alarm.

2) Take action to ensure own personal safety.

3) If situation is very urgent, report it directly to the Communications Center on
Emergency Phone 6511, pull manual fire alarm, or have it relayed to the
Communications Center over the site-wide FM radio net if a person with a
portable radio is nearby. Otherwise, report information to a local supervisor
who will relay it to the Communications Center or AEDO.

201
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If there is any threat to personal safety, move directly to a designated rally point
and report to the supervisor for accountability. '

When reporting to the AEDO, include the following information:
a) Exact location

b) Nature of emergency, i.e., fire, explosion, chemical release, also personnel,
equipment, and chemicals or materials involved and amounts if known

¢) The magnitude of the emergency, i.e., an estimate of the extent, size
quantity, volume, intensity, area, etc.

d) Emergency actions already taken.
If possible, without jeopardizing personal safety, remain in vicinity to direct

emergency service groups (e.g., emergency response team, ambulance, etc.) to
the scene and assist in bringing the emergency under control.

Action by the Line Supervisor:

1)

2)

3)

4)

3)

6)

7

Report emergency to Communications Center if not already done.
Determine need for emergency service groups and summon them.
Determine need and initiate local evacuation of personnel from building or area.

Alert personnel to move to safe rally point.

Shut down equipment if possible.

Take other steps to eliminate or reduce emergency if possible.

Notify AEDO if not already done.
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Account for all personnel at location or at rally point.

Action by the AEDO:

After the AEDO has been notified, the AEDO has complete authority during the event to
direct all actions considered necessary to mitigate the problem. Whenever an emergency
occurs the AEDO:

1)
2)

3)

4)

5).

Directs establishment of Control Zones (Hot, Warm, Cold)
Ensures proper personal protective equipment for responders

Directs establishment of decontamination for responders if chemical or gross
radioactive contamination is involved

Requests air monitoring for chemicals or radioactivity on site, off site and to
clear areas if release potential exists

Directs establishment of radiation frisking to release victims for off-site
transport.

d
Receives notification that an event has occurred

Takes initial response action to the event (fire, explosion, medical, spill, etc.)

Assesses possible human health and environmental hazards of the event and
defines or assesses the hazard impact

a) Identifies the substance and its source

b) Determines the extent and the amount of materials involved
Establishes the initial event classification

Directs thg Communication Operator to conduct required notifications

203
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6) Directs the activation of the Off-site Emergency Warning System if necessary ‘

7) Receives confirmation of warning system activation and required notifications
from the Communications Operator

8) Authorizes the request for mutual aid
9) Directs evacuation or provides for sheltering if required

10) Serves as management’s field representative when the EOC is activated and
represent the DED in the field

11) Notifies the EDO of significant actions prior to EOC activation
12) Notifies DED of significant actions after EOC activation

13) Mans the field command post to ensure coordination of all EOC instructions

14) Communicates response orders from the EOC staff to the EC and others as

needed
8

15) Formulates and forwards requests for additional resources to the DED

16) Notifies Environmental Compliance of events to ensure that proper regulatory
reporting is done '

17) Preserves evidence and secures the scene

18) Authorizes the "All Clear" signal when each emergency is under control and/or
resolved

19) Initiates and supervises necessary precautions to ensure that further fires,
explosions and releases do not occur, recur or spread to other hazardous waste
or materials

v
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Initiates and supervises appropriate monitoring for leaks, pressure build up, gas
generation or rupture in valves, pipes, or other equipment

Initiates and supervises re-entry activities including recovery, treatment,
storage, and/or disposal of any recovered waste, contaminated soil, surface
water, or other materials resulting from the emergency

Ensures that all emergency equipment is returned to normal status when the
event has been terminated, and notifies Environmental Compliance and legal
groups of the status of the event resolution.

Action When Building. or Area Is Not Directly Involved

If a building or area is not directly involved, but due to proximity or wind direction, is
exposed to fire, smoke, or fumes, supervisors will be responsible for taking action
appropriate to the situation which may include:

1)

2)

3

4

3)

6)

_7)

Close doors and windows facing the fire or through which fumes or smoke may
enter '

Close air intakes of ventilating systems if fumes or smoke is being drawn in;
exhaust systems may be continued in operation if fumes or smoke is not drawn
in

Shut off gas and process liquids

Secure classified material or remove to a safe location

Evacuate personnel not needed for emergency duties according to the individual
plant emergency plan '

Remove combustible or otherwise hazardous materials to a safe location

Remove equipment and materials of high value to a safe location

205
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8) Assist the AEDO if called upon.

CAUTION: Rescue of persons from an evacuated building or area will be undertaken
only by a trained Emergency Response Team under the direction of the EC.

12.3.2 Injury/Illness

Emergency first aid will be applied on site as deemed necessary. Emergency medical
services will be contacted to respond, or victim will be transported to the designated
medical facility. The medical data sheet of the injured person will accompany in each
case. Figure 12-1 identifies the route to the medical services building.

12.3.2.1 Emergency Decontamination. In the case of medical emergency, gross
decontamination procedures will be implemented and the person transported to the nearest
medical facility immediately. If a life threatening injury occurs and the injured person
cannot undergo decontamination procedures without causing additional injuries, he or she
should be transported in a body bag, plastic wrap, or wrapped in a blanket. The medical
facility will be informed that the injured person is on the way, and has not been
decontaminated. The medical facilities will be notified of the potential chemicals present
and the exposure-prevention measures that can be employed during treatment.
Decontamination measures for other emergencies will be based upon the toxicity of the
contaminants on site and the immediacy of the emergency on hand.

12.3.3 Fire

Fire extinguishers shall be available when removal work takes place. Whenever hot work
such as torch cutting is performed a fire extinguisher shall be readily available. During
operations involving the sump liquids, a designated fire watch individual will be present
adjacent to the Exclusion Zone. This individual will maintain radio contact with the
FEMP Safety Engineering and Fire Services by having a radio adjacent to the Exclusion
Zone during all Exclusion Zone operations. The designated individual will not have

other operational responsibilities’ during the Exclusion Zone operations. Personnel at the
site shall not extinguish fires that are beyond the incipient stage. The AEDO shall be
contacted when a fire occurs. |
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12.3.4 Hazardous Waste Spill or Waste Release

Remedial action (without implementing Contingency Plan)

Remedial action will be conducted for any minor releases of hazardous waste. Releases
requiring minor remediation should normally not exceed the classification of NON-
ROUTINE EVENT. Although NON-ROUTINE events do not constitute implementation
of the Contingency Plan, they shall nevertheless be reported to the AEDO so that he/she
can make the final determination of the category of the event.

Remedial cleanup procedures must follow the direction of the AEDO and must follow the
FMPC/DOE Event Reporting scheme.

Specific response to spills (when implementing Contingency Plan)

In the event of an emergency involving a spill, the specific procedures provided in the six
sections (procedures based on EMERGENCY RESPONSE GUIDEBOOK INFORMA-
TION or the physical characteristics of flammability, reactivity, and health related
hazards of the material released) shall be used in conjunction with the FMPC Spill
Incident Reporting and Cleanup Site Policy and Procedure.

The color coding indicators on the drums are useful designators to assist during a spill
response. This color coding scheme can be used to provide, at a glance, an idea of the
proper spill response procedures to be used and the waste compatibility to be concerned

with.

The FMPC Emergency Response Team is maintained and prepared for immediate
response to a hazardous waste spill situation at all times.

Prevention of Recurrence or Spread of Hazardous Waste Fires, Explosions or Releases
Actions to prevent the recurrence or spread of fires, explosions, releases include:

1)  Respond promptly

12-11
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2) Fight fire

3) Collect and contain released materials

4) Recover or isolate containers

5) Stop processes and operations where necessary

6) Monitor valves, pipes and equipment for leaks, pressure buildup, or ruptures.
12.3.5 Post-Emergency Equipment Maintenance
After an emergency all emergency equipment listed in Section G-5, Emergency
Equipment, will be cleaned and ready for its intended use before operations are resumed
in the affected area(s) of the FMPC facility. Depleted stocks of materials will be
replenished, self-contained breathing apparatus cleaned and refilled, protective clothing

cleaned, etc. Before operations are resumed in the affected area(s) of the facility, an
inspection of all safety equipment will be conducted.

Fire And Rescue

Fire and rescue equipment at the FEMP includes several vehicles with forcible entry
tools, communications equipment, electric lights and generators, portable pumps, and
protective equipment. There is also an inventory of heavy equipment.

Fire protection and extinguishing equipment at the FEMP includes building sprinkler
systems (both wet-pipe and dry-pipe), fire and smoke alarm systems, hand-held fire
extinguishers, and fire hydrants.

Personnel Decontamination Equipment

Decontamination equipment is stored on the mobile Emergency Spill Response Vehicle
(328) and in Building 53. This equipment consists of brushes, soap, solution retention
devices and recovery containers. All of the equipment is designed to be used in

N g(‘)
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conjunction with a portable water supply or water supplied from emergency equipment
(pumpers/tankers).

Larger scale decontamination of equipment and/or facilities will be completed by the
assigned section at the FEMP under the supervision of the AEDO or his/her
representative.
Medical
The Medical Services is located in Building 53A and consists of the following:

e  Medical Services, staffed by physicians, nurses, and technicians

e  Medical Services Laboratory.
Medical vehicles for emergency use include two fully equipped ambulance vehicles. There
are also various pieces of diagnostic equipment, hospital wards, and other equipment. The

location for Building S3A is presented in Figure 12-1.

Emergency Power System

There are three emergency generators that furnish emergency power for lighting,
communications, and for certain designated facilities.

The emergency generators are tested at least once each week by the Utility Engineers
according to established procedures. Records of these tests are maintained by the Utility
Engineer. When a power failure affects the Communications Center and the emergency
generator fails to start, a portable unit is available. This unit is mobile and may be
transported about the site. The Garage is responsible for keeping a record of this unit.

Additional Emergency Equipment
e  Self-contained breathing apparatus and other respiratory equipment
*  Acid suits

210
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e  Showers and eye bubbler stations
e  Emergency power and lighting equipment

®  Gasoline pumps and submersible electric pumps.

12-14
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13.0 RECORDKEEPING

A variety of logs, records and subsequent reports will be produced as the activities of this
project progress. These documents will provide a record of the events occurring during
the project and provide a reference for evaluating performance in the area of health and
safety.

13.1 LOGBOOKS

Log books will be used to document important events as they occur. Some general
procedures will pertain to the use of all log books. The following information will be
recorded on each page of all log books:

¢ Initials of persons making entry

e Date

o Time of each entry (military time)
® Location.

The log will be signed at the end of each day or work shift. All entries will be made in
black ink. No pages will be removed from the log book with each plate numbered.

13.1.1 Daily Safety Log

This document will be used to record all activities within the Exclusion Zone. In
addition to standard log information, this log will contain:

®  Names and job titles of all personnel in the work group
®*  Level of protection .

*  Health and safety monitoring equipment

*  Weather conditions

®  Work/rest schedule

® A description of the activities as they are occurring

212
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¢  Any pertinent observations

e  Sample number (if appropriate).
This document will be submitted daily to the Site Manager.
13.1.2 Air Monitoring Results Report

This document shall be used to record information related to air monitoring and shall
include the following:

¢  Duration of monitoring

®  Work location and tasks

¢  Real-time instrument readings

¢  Instrument calibration

¢  Project boundary samples collected

®  Personnel samples collected

e  Data on project boundary and personnel samples (when data is received).

13.1.3 Daily Safety Briefing Log : .

This log will record the daily briefing safety briefings. It shall include an outline of the
topics discussed and the names of personnel attending.

13.1.4 Instrument Calibration Log

Instruments will be calibrated before and after each use. The results of each calibration
will be recorded on the appropriate calibration record which will include the following:

¢  Instrument name

e  Serial #

®  Appropriate settings (span, gain, type of probe)
e  Concentration of calibration gas (as appropriate)
e  Instrument response

®  Battery condition |

G ~ 213
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e  Brief description of any problems or malfunctions
e Initials of calibrator.

13.2 RECORDS

A variety of records will be collected and organized to protect important information
collected before and during site operations. Access to these records will be on a "need to
know" basis.

13.2.1 Training Records

Records of proper training will be maintained for all personnel. All workers that are not
trained by this contractor will be required to provide documentation of heaith and safety
training for hazardous waste site operations meeting the requirements of 29 C.F.R.
1910.120. Workers who cannot provide sufficient documentation as determined by the
HSO will be required to_receive training prior to any on-site work.

A training record file will be established for each worker and will contain the following
documents:

®  Certificate of Approved Hazardous Waste Site Safety and Health Training
®  Certificate of CPR/First Aid Training (if applicable)

®  Certificate of Site Specific Training

¢  Documentation of any special safety training (e.g., confined space entry)
e  Certificates of refresher training (as appropriate)

*  Documentation of 3-Day on the Job Supervision.

13.2.2 Medical Records

Complete medical records will be maintained by the consulting physician. Some medical
related records will, however, be maintained on site. These will include:

° Qualification statement for hazardous waste sitework
*  Qualification for respirator use
®  Respirator fit test results

o214
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e  An emergency medical data sheet
e  Results of worker exposure monitoring.

13.2.3 Personal Monitoring Records

The TLD and air monitoring results for worker exposures monitoring will be collected
and placed in each person’s site file. The monitoring results will be given to the
employee in the form of a letter.

13.3 REPORTS

The reports to be submitted during and after the sump removal action are described
below.

13.3.1 Accident/Incident Reports

An Accident/Incident Report will be submitted to the contracting officer and others
following any event involving emergency first aid, lost time, or property damage in
excess of $300.00. A file will be maintained for all accident/incident reports. This file
will be used to maintain the OSHA 200 log.

13.3.2 Weekly Safety Reports

A weekly safety report will be provided to the Project Manager and Project Health and
Safety Officer on the following Monday of each week. Significant occurrences and
violation of safety practices will be described. Actions taken to minimize potential
hazards and any deficiencies will also be included. This report will be prepared and
signed by the HSO. '

13.3.3 Close Out Safety Report
A final safety report will be prepared by the HSO and provided to WEMCO summarizing

the safety performance achieved during all phases of the project. Specific elements of the
report will include:
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A description of significant events, exposures, accidents, illness and action
taken to prevent their reoccurrence

Documentation of final medical exams for all site personnel
Procedures for final decontamination of facilities and equipment

A summary of all monitoring results including air, heat stress and
meteorological

A description of any state or federal inspections involving the health and safety
of the site workers.

216
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APPENDIX A

ACGIH TLVs for Heat Stress
and Cold Stress
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APPENDIX B
TH&S-S-10 Hoisting and Rigging
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westinghouse Materials Company of Ohio

._3567

INDUSTRIAL HYGIENE AND SAFETY MANUAL

Title: (CpANE, HOIST AND RIGGING PRACTICES

IHS-S -10 Date: 3/20/89 Rev: 0

Industrial
Safety

1.0

2.0

4.0

. .

PURPOSE

To outline basic safety practices that must be observed while operating
cranes, hoists and mobile cranes at the FMPC. Following this SOP will
ensure that WMCO operating practices comply with OSHA 1910.179 and the
DOE Hoisting and Rigging Manual.

SCOPE

This procedure establishes the basic gu1de11nes for the operation of
cranes, overhead (underhung) hoists, mobile cranes, and associated
rigging practices utilized at the FMPC

DEFINITIONS

3.1 Crane - A movable or fixed hoisting mechanism that travels on an
overhead fixed runway structure.

3.2 Overhead (Underhung) Hoist - A suspended machinery unit that is used
for lifting or lowering a free suspended (unguided) load. For the
purpose of this procedure, a crane will refer to a crane and an
overhead (underhung) hoist.

3.3 Mobile Crane - Machinery unit that has a rotating superstructure and
boom with a mechanism for over-the-road travel that can hoist and
swing loads at various radii.

3.4 Rigaing Devices - The associated equipment and operation of lifting
and moving items with cranes, such as slings, shackles, and
eyebolts.

RESPONSIBILITIES

4.1 Crane Operators - Shall adhere and comply with these requirements
for the operation of cranes and safe rigging practices.

4.2 WMCO Management/Supervision - Instructs crane operators of these
requirements of this procedure and ensures compliance with gquidance
contained in this procedure.

“Be Sure - Be Safe” 229
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5.0

IHS-S-10 Date: 03-20-83 | Rev: 0

RESPONS T ontinued

4.3

4.4

4.5

4.6

4.7

Transportation - Shall maintain and operate mobile cranes in a safe
condition as outlined by the manufacturer’s instructions and this
procedure.

WMCO Maintenance PM Crew and Industrial Mechanics - Shall maintain
cranes in a safe operating condition and perform all required
inspections.

Facility Owners/Designees - Shall operate cranes in a safe manner
and cease to operate any crane with a deficiency that could
jeopardize personnel or equipment.

Safety and Fire Services - Shall perform a quarterly audit of crane
operations in accordance with this procedure.

WMCO Training - Shall develop, implement and administer a crane
operator training and quatification program that includes safe
rigging practices.

GENERA

5.1

5.2

5.3

5.4

5.5

5.6
5.7

A crane or rigging device shall only be used for the operation that
it was designed or intended.

A11 crane operators shall observe plant procedures and maintain the
control of cranes and loads being lifted at all times. :

Any crane involved in an accident or property damage incident shall
be reported immediately to the assistant emergency duty officer.

Any crane or rigging that is not in a safe operating condition shall
be removed from service immediately.

Only authorized personnel shall make repairs to cranes or rigging
equipment.

Only trained and authorized personnel shall operate cranes.

Preventive and repair maintenance shall be in accordance with
manufacturer recommendations and requirements.

6.0 PROCEDURE

6.1 Inspections of Cranes, Mobile Cranes and Rigging Devices |

6.1.1 A1l cranes, mobile cranes, and rigging devices shall be

inspected at the beginning of each shift for those shifts
they are being used. .
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PROCEDURE (Continued

2

6.1.2 Cranes and mobile cranes pre-shift/use inspection shall be
completed and documented on form "FMPC Record of Daily Hoist
Check”, (Attachment A).

6.1.3 A thorough inspection of all crane running ropes shall be
made at least once a month and documented on the form "FMPC
Monthly Check.Sheet, Ropes, Chains, Hooks, and Slings",
(Attachment B).

6.1.4 The semi-annual or annual preventative maintenance
inspection as determined by service use shall be complieted
and documented on the "FMPC Hoist Check Sheet®™, for fixed
cranes and hoists, (Attachment C).

6.1.4.1 If the semi-annual or annual preventative
maintenance inspection has not been completed
within 30 days of the due date, the crane or hoist
shall be downrated to 75% of its rated capacity.

6.1.4.2 If the semi-annual or annual preventative
maintenance inspection has not been completed
within 60 days of the due date, the crane or hoist
shall be downrated to 50% of its rated capacity.

6.1.4.3 If the semi-annual or annual preventative
maintenance inspection has not been completed
within 90 days of the due date, the crane or hoist
shall be taken out of service. '

6.1.5 Mobile cranes shall be inspected annually by a public or
-private agency recognized by the U.S. Department of Labor.

6.1.6 Rigging devices shall be inspected for broken or cut parts,

rust or corrosion, kinks, broken fittings, and other signs
of damage or abuse.

Fixed Crane and Hoist Operations

6.2.1 Loads shall not be handled that exceed the crane or hoists’
rated capacity except for required rated load tests.

6.2.2 Loads shall not be handled if chains or ropes are kinked or
twisted or show other signs of deformity.

6.2.3 Only approved rigging devices or below the hook 1ifting
devices shall be used to attach loads to the hook.

6.2.4 Only well secured and properly balanced loads shall be
handled and moved.

23]
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6.0 PROCEDURE (Continued

6.2.5 Crane and hoist hooks shall be centered over a load to
prevent excessive swinging.

6.2.6 There shall be no sudden acceleration or deceleration of the
crane or hoist when moving a load.

6.2.7 The load shall be clear and not contact any obstruction.

6.2.8 Cranes and hoists shall only be used to raise loads when
centered over them.

6.2.8.1 Side pulling is prohibited unless approved by a
representative of Safety and Fire Protection
Engineering.

6.2.9 Bridge cranes and hoists shall not be used to carry or move
personnel.

6.2.10 Loads shall not be l1ifted, carried, or suspended over
personnel.

6.2.11 Upper limit switch shall not be used as an operating
control.

6.2.12 Loads shall never be left suspended while unattended.
6.3 Mobile Crane Operations ”

6.3.1 A legible load rating chart shall be clearly visible to the
operator while in the operating position and loads shall not
be handled that exceed the rated capacity except for
required load tests.

6.3.2 A load shall not be handled that exceeds its rated capacity
except for required load tests.

6.3.3 Hoist ropes shall not be wrapped around the load.

"6.3.4 '?oist ropes shall not‘be‘kinked"br“twisted‘wﬁen handling
oads.

6.3.5 Only standard rigging practices or below-the-hook 1ifting
devices shall be used to attach loads.

6.3.6 Loads shall only be handled when the crane is level and
outriggers in place when necessary.

6.3.7 Only well secured and properly balanced loads shall be
handled. .

6.3.8 Hooks shall be centered over loads to prevent excessive

swinging. 232
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[HS-S-10 Date: 03-20-89 Rev: 0

6.0 PROCEDUR ontinued

6.3.9 There shall be no sudden acceleration or deceleration of the
crane or hoist when moving a load.

6.3.10 The load shall be clear and not contact any obstructions.

6.3.11 There shall be no sudden acceleration or deceleration of the
crane or hoist when moving a load.

6.3.12 Side loading of boom shall be limited to freely suspended
loads.

6.3.13 Cranes shall not be used for dragging loads sideways.

6.3.14 The use of a manbasket to carry personnel shall only be used
under the written approval of the transportation supervisor.

6.3.14.1 Safety and Fire Protection Engineering shall be
contacted verbally prior to use of a manbasket for
personnel; at least 24 hours notice should be
given.

6.3.15 Loads shall never be lifted, carried or suspended over
personnel.

6.3.16 The area around the tounterweight swing radius shall be
barricaded.

6.3.17 Outriggers shall be used in accordance with the crane
- manufacturer’s guidelines.

6.3.17.1 Wood blocks used to support outriggers shall be of
sufficient width and length to prevent shifting or
toppling under load, be strong enough to prevent
crushing and free from defects.

6.3.18 The operator shall not be permitted to leave the operating
position with a suspended load.

6.3.19 All overhead electrical distribution and transmission lines

shall be considered energized unless indicated by the
Utility Engineer and clearly grounded.
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6.0 PROCEDURE (Continued)

6.3.19.1 Except where electrical distribution and ‘
transmission lines have been de-energized and
clearly grounded at point of work, the following
minimum safe working distance shall be maintained
from any part of the crane or loads.

S0kV or less - 10 feet

over 50kV to 200kV - 15 feet
over 200kV to 350kV - 20 feet
over 350kV to 500kV - 25 feet
over 500kV to 750kV - 35 feet

6.3.19.2 If the crane is in transit with no load and the
boom is lowered, all equipment shall be a minimum
of 4 feet from energized electrical lines for
voltages less than 50kV, and 10 feet for voltages
over 50kV up to 345kV and 16 feet for voltages up
to 750kV.

6.3.19.3 A watchperson shall be designated and observe the
~ clearance and give timely warning if operator has
visual difficulty in determining and maintaining
the desired clearance listed in 6.3.19.3.

6.3.20 The operator(s) shall exercise extreme care when in transit .
with a crane.

6.3.20.1 The boom shall be carried in line with the
direction of travel.

6.3.20.2 The superstructure shall be secured against
rotation except when making turns to avoid
obstructions.
~ 6.3.20.3 The hook shall be secured.
6.3.20.4 The boom shall be kept as low as possible.
6.3.21 Two blocking is prohibited.
6.4 Rigging Practices

6.4.1 ANSI standard hand signals shall be used with mobile crane
operations- (Attachment D).

6.4.2 Rigging devices shall not be used in a manner that exceeds
their rated capacity or 1ift angle at anytime.

6.4.3 Rigging devices shall not be spliced 'together. .

C 6.4.4 Loads shall be blocked and the pulling of slings from a
- resting load prohibited.

3 234
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6.0 PROCEDURE (Continued
6.4.5 The raising and lowering of loads attached with rigging
devices shall be done slowly to remove all slack and
determine stability of load and to avoid unnecessary stress
to crane ropes and slings.

6.4.6 Rated load capacities shall be labeled on all rigging
devices.

6.4.7 Knotted rigging devices shall not be used.

6.4.8 Each end of the rigging devices shall be firmly secured to
prevent slipping through the hook.

6.4.9 Rigging devices shall be protected against weather,
incompatible chemicals and high temperatures.

6.4.10 Rigging devices shall be stored properly and in designated
areas. _

6.4.11 Rigging devices shall be protected from sharp objects and
©corners.

* 6.4.12 Damaged rigging devices shall be removed from service and
discarded.

6.4.13 Hands and fingers shall be kept from between the rigging
devices and the load.

6.4.14 Rigging devices shall have suitable characteristics to the
environment being used in.

6.4.15 Rigging devices shall be identified as to capacity.
6.4.16 A1l personnel shall be kept clear of loads during 11ft1ng
and while loads are suspended.
7.0 APPLICABLE DOCUMENTS
7.1 29 CFR 1910.179, "Overhead and Gantry Cranes”
7.2 DOE Hoist and Rigging Manual

8.0 FORMS USED
8.1 "Record of Daily Hoist Check Sheet”, FMPC-0S&H-2423
8.2 "Monthly Check Sheet Ropes, Chains, Hooks, and Slings", FMPC-PRO-

2445
+¥.8.3 "Hoist Check Sheet", FMPC-PRO-2163 235
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9.0 ATTACHMENTS
9.1 Attachment A, "Record of Daily Hoist Check Sheet”
9.2 Attachment B, "Monthly Check Sheet Ropes, Chains, Hooks, and Slings"
9.3 Attachment C, "Hoist Check Sheet” '

9.4 Attachment D, "Standard Hand Signals Used With Mobile Crane
Operations”
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ATTACHMENT ONE

FMPC
OPERATIONS SAFETY § MEALTM DEPARTMENT - FIRE & SAFETY SUBSECTION

RECORD OF DAILY HOIST CHECK

INSTRUCTIONS:

1. Whan starting & new hoist clteck sheet 8t ihe deginning of 8 month, record INe NOIIL'S Use Bnd JOC1ION (Plant of Dusidang 8nd srea).

2. Make 8 daty check of the hoisl's Paits 8nd record an OK lor satistactory or an NG (Not Good) lor 1y n Ihe 4DPIOD i a3 lolk
(1) Operate hotsi 10 300 of imat {ws) are i op G order.

12) Easmine hovs! cadias 10 30¢ i Ihere 818 DIOReN wires. Siz Or MOre in ONe rope isy are 100 Many and would require ihe eniry of an “NG*.
(3) tnspect ROoR and kihng dewnce(s) 10 sae if Ihey 8re Cracked or Camaged.
{4) Checs the operalion ol the satety laich.
(3) Record any appropriate remasas, parnicularly il hoist has an unsatisfactary condition.
{G} Daie. record clock numbet, and wuiial the eniry,
Nolity loreman | iataly of any 3 which makes housl unsale. Return to Opersticas Safsty & Health after sheet has been compieted.
$UPCOSAH-220 (REY w188)

VY POIST USAGE AND MUMSLA rOIST LOCATION.

_Z __.'l onlre SHIFT _
oate | E3(g3 § |EZ(EE[ wimas REMARXS
-Z|*8 =8|35 4 1213
NO. OISTAIRYTION OF COPIES 3| DATE.
) _[Fire & Safaty Subseciion (AECURO COAY
> TSuparvsor LAST PuP- NEXT SCHEDULED PMP:

R 237
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ATTACHMENT TWO

FMPC
MAIMTCMANCE SECTION MECH PMP. 138
MONTHLY CHECK SHEET
ROPES, CHAINS, HOOKS, AND SLINGS
Equipment Name & Loconon:
Eavi 1.0.: Inspected by {Clock No.): Date:
(V) OK Adivewment meds; (O) Needs iurher attontion. 100 Remacks: (%A) Nes sppliceble.
ITEN ) REMARKS 1Teu (V4] REuARKS
Wire Rege Cable Wice Repe Hinge
Corroded or trohen wires @ Capeeity idenniicction
ond of End conmacrians (or sacetsive
Carroded, ctoched, bert, worm oo
or imgeagerly cpoled end LLLE L)
canmeciions - Broion wires 2
Severe hinking, crushung, Cuftng Kinhing @ crushy
or unsrrondin, Reduction of rope diameter
Brohen wire & dogee Wi Hon donay
Ng.w-m‘ c
Warn ot side -u.t: 5 Ohala “h..
Reducrion of rope Drstartion links interfering
Weolded Link Oroin with oroper fuction,
Clean free of rst Eacossive wacr o twrer P2,
Couges & atchs Delarmed onachmevs (300
Distorred links limits on hooks abowe)
Crachod or broken links Mosal Mosh Singe
l:mem-a: Capeciiy ideniiicarion
o s e
Reduciion n wire diamerer
Carrovion tiae 2581
Roller Link Ohain Carvestan (limir 15%)
Etangation wnowr load Haradle distortion {laus 10%),
(450 m‘-.)’ New. and Sya. Rope Siings
Twist . Capocity identilicarian
Sde bow Weor
Pins Brobon or ¢t libars
Rollers Bums or charring
Lina plotes Roenimg
Comesian Hordward distarrion
Couges & michs
Cioan
Lubr i ation
Moshe
Crochs
Deiarmorian®
‘-lﬂ'
Salety lorch
Reioroness: Sgnes & Dot Procurtion Dalty Hetel Chost Sroet [ Yoo
% Sue Tanle | lin e rooe loy), Approved tor Contruns Sorvics (3 Tess O ma
'Ll-n-o.mda woer in opcuss TN, COMMENTS: .
Mimer ot 10 % 8 Vg w0 4™ %" lrom *e " 10 %",
1 %8 elongeion inotily loremenk
ll‘- i 12°, .
Og acons of 15 dogrees ia five feer,
TLimet %® in live foot.
O see Tetle ) nov more rhen 154,
_'No' mere thgn 10 dogrees.
1050y Tanie §, aot mere than & in ane roge loy o J roken wres
n erwe Sirand i ene rope boy.
13 500 Tanie 2. rouss T wam '

PP C-PROJ0e0 IMEV. 4/33/80)
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Date: 03-20-89

Rev: 0

ATTACHMENT THREE

FMPC
HAINTENANCE 3ECTION

HOIST CHECK SHEET

.

MEQH PuP . 104D

Eouipmens Noms & L

€auipment | O.: Inspected by (Cloek No )k Dote:
(V) OK; (X) Adjvsiment meds; {O) Nesds luether s1r0ntisn, soo Remerks.
13417 REMARKS 1TEM REMARKS
MECHANICAL: ELECTRICAL:
Visvel Choch of Vv Roge Pendant Mas st
Twisting, weer, kinking, Ban
corresian, Hrohen wwes, brohen Chaia Susgansion
onds, crushung Button Aqsembly
Reduction of tape diometer Wiring
Crazhed, bent, or worn end lmuletors
[ d
F .
Qhains Reller & Liak .
Distarred o worn links Trolley
Carrosion, crocks Cable Reel
Reduction of Piteh Cottoctors
Crochad, bert, & warn end Buss Bers .
cannections Shoes or Rollers
Conduit righd, flesible
Hesh» rigid, fles
Wring & C ons
C lon, erochs F .
Load blach & shwaves L bt
Solery iarche ®
Tivom Melse
Ovvars(Tire Repe) :M‘ung
£ wirg
o &g Coars, bearings
Sorochet & teern fin — he
Snafr § beanings & e, hors
Brosh & N Limit switches
Mogr rahe
L " tome
o Lubrionsion
Bunt, croched, or corraded
Gear cose
st ol mombues o .
Rivers, muts, belts . -
Warn @ crached pins, shoeves, .
Wire rope
wheelis, roilers, raslstaps, woch
srdace

Approved tor Contnusd Sorvies (J You: O M

COMMENTY:

PupC-PROJ10)IAEY, ¢/33/00)

11

Sigrod & Domd Prosurtion Doly Mot Chast saoet O ves

HOURS

Lacm mam
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HOIST. With forearm vertical,
foretinger pointing up, move
hand in smali honzontal
circles.

ISH-S-10

Date: 03-20-89

ATTACHMENT FOUR

LOWER. With arm extended
downward, torefinger pointing
down, move hand in small
horizontal circles.

USE MAIN HOIST. Tap list on
head; then use regular signats.

USE WHIPLINE (Auxiliary
Hoist). Tap eibow wilh one

« hand, then yse regular
Signals,

RAISE BOOM. Arm extended,
fingers closed, thumb pointing
upward,

LOWER BOOM. Arm sxtended
tingers closed, thumb pointing
downward.

\ \}
MOVE SLOWLY. Use one
hand to give any motion
signal and place other hand
motioniess in front ol hand
giving the motion signal.
{Hoist siowly shown as

example.)

RAISE THE BOOM AND
LOWER THE LOAD. With arm
extended, thumb pointing up,
tiex lingers in ang out as long
as lcad movement is desired.

LOWER THE BOOM AND
RAISE THE LOAD. With arm
extended, thumb poinling
down, tlex lingers in and oul
as long as load movement Is
desired.

12

240
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SWING. Arm extended point
with linger in direction of
swing of boom.

ISH-S-10

Date: 03-20-89 Rev: 0

ATTACHMENT FOUR (Page 2)

" STOP. Arm extended, paim
down, hold position rigidly.

EMERGENCY STOP. Arm
extended, palm down, move
hand rapidly right and left.

TRAVEL. Arm extended
{orward, hand open and
slightly raised, make pushing
motion in direction of travel.

DOG EVERYTHING. Clasp
hands in front ol body.

TRAVEL (Both Tracks). Use
both lists in front of body,
making a circular motion
aboul each olher, indicating
direction of travel; lorward or
backward. (For land cranes
only.)

]
TRAVEL. (One Track). Lock the

track on side indicated by
raised fist. Travel opposite

track in direction indicated by

circular motion of other list,
rotated vertically in front of

dbody. (For land cranes only).

EXTEND BOOM (Telescoping
Booms). Bolh fists in front of
body with thumbs pointing

outward.

RETRACT BOOM (Telescoping
Booms). Both fists in front of
body with thumbs pointing D
toward each other.

241




-

o~ .

~ -

P

LR

ISH-S-10 Date: 03-20-89

Rev: 0

ATTACHMENT FOUR (Page 3)

EXTEND BOOM (Telescoping
Boom). One Hand Signal. One
fist in front of chest with

thumb tapping chest.

RETRACT BOOM (Telescoping
Boom). One Hand Signal. One
fist in lront of chest, thumbd
pointing outward and heel of
fist tapping chest.

14
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DATE OF REVISION

CHANGE NUMBER PAGES -

0

ISSUE AND REVISION RECORD

AFFECTED

IHS-S-10 Date: 03-20-89 Rev: 0
REASON FOR CHANGE
Original issue of the procedure
/
243
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1.0 INTRODUCTION

The Fernald Environmental Management Project (FEMP) is owned by the U.S.
Department of Energy (DOE) and is a former uranium processing facility. The current
mission of FEMP is waste management and environmental restoration; as such, it is
subject to a wide range of environmental statutes and regulations.

The U.S. Environmental Protection Agency (EPA) requires that environmental
monitoring and measurement programs mandated or supported by EPA contain a centrally
managed Quality Assurance (QA) program. Parties generating data under such a
program shall be required to implement procedures that ensure precision, accuracy,
completeness, and representativeness of the data and documentation thereof (DOE and
EPA 1991).

The Site-Wide Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) Quality Assurance Project Plan (SCQ) program was developed for FEMP
environmental sampling and analysis, with a twofold purpose; 1) establish minimum
standards of performance for operational and analytical activities, and 2) ensure that
standards are followed by parties covered by the program. The SCQ integrates CERCLA
requirements into applicable sampling activities at FEMP consistent with EPA
recommendations to consolidate QA requirements and documents whenever possible
(EPA 1989).

The SCQ is designed to ensure that work performed for environmental programs and
supporting activities at FEMP are of adequate quality to fulfill project-specific Data
Quality Objectives (DQOs). The organization, objectives, functional activities, and
specific QA/Quality Control (QC) activities associated with the CERCLA program at
FEMP are presented. Basic requirements for sampling, sample handling and storage,
chain-of-custody records, and laboratory and field analyses are specified in the sections
and appendices of the SCQ.

Data generated under this project are intended to fulfill defined needs of DOE, EPA, the
Ohio Environmental Protection Agency (OEPA), and the public. The DQOs and
requirements for meeting and verifying DQOs are included as part of the SCQ.

247
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2.0 PILOT PLANT SUMP REMOVAL ACTION HISTORY

The FEMP site personnel had noted recently that the level of liquid was rising and falling
in the temporary sump, which was installed for service from 1968 through 1970 to serve
the Pilot Plant floor drain system while the main sump was being refurbished. This was
subsequently reported to regulatory authorities as a potential release to the environment.
The liquid in the sump is ignitable, has pH of 3, contains heavy metals, and radioactive
thorium and uranium. The sump was determined to be a hazardous waste management
unit and is included in the Part A Permit application as the Abandoned Sump West of
Pilot Plant.

To reduce the threat to human health and safety, and lower the risk of damage to the
environment, sources of contamination must be minimized to the maximum extent
possible. In order to accomplish this, the sump and its contents must be removed, along
with as much of the liquid content of the drainage system as possible under the Pilot
Plant, and the line leading from the plant to the sump capped. Determining the actual
current configuration of the drainage system under the plant is required to properly plan
for the most effective removal. The actions associated with removal of the sump are
described in Section 4.0 of the work plan.

248
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3.0 APPLICABLE SCQ REQUIREMENTS FOR THE PILOT

PLANT SUMP REMOVAL ACTION

The Pilot Plant Temporary Sump removal action was previously identified as being
covered by the SCQ to ensure that work performed is of adequate quality to fulfill project
specific objectives. As such, it is necessary to identify those sections of the SCQ that
will be implemented during characterization and documentation of the drain system and
actual removal of the sump and its contents. Pertinent sections which shall govern the

Pilot Plant sump removal action are as follows:

Section 2 - Project Description

Section 3 - Project Organization and Responsibilities
Section 4 - Quality Assurance Objectives

Section 5 - Field Activities

Section 6 - Sampling Requirements

Section 7 - Sample Custody

Section 8 - Calibration Procedures and Frequency
Section 9 - Analytical Procedures _
Section 10 - Internal Quality Control Checks and Frequency
Section 11 - Data Reduction, Validation and Reporting
“Section 12 - Performance and System Audits

Section 13 - Preventive Maintenance

Section 15 - Corrective Actions |

Section 16 - Quality Assurance Reports to Management

As this project is mainly a construction removal effort with minimum sampling and

analysis applicability, these sections are further defined by reference to specific
subsections and paragraphs within the SCQ and/or Removal Action Work Plan.

249
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3.1 PROJECT DESCRIPTION

The FEMP project description is as defined in Section 2 of the SCQ. In addition,
Section 2.0 of this Quality Assurance Project Plan defines this project. Project objectives
and schedule are stated in the Removal Action Work Plan Sections 1.0, 2.2, and 3.2.

3.2 PROJECT ORGANIZATION AND RESPONSIBILITY

The project description is as defined in Section 3 of the SCQ. The Pilot Plant sump
removal action organization and responsibilities are included in Section 3.1 of the
Removal Action Work Plan.

3.3 QUALITY ASSURANCE OBJECTIVES

The removal action quality assurance objectives are found in Section 4 of the SCQ.
Specifically, the removal task will address controls on planning, implementation, and
assessment of removal action activities with emphasis on training, records administration,
document control, sampling, chain of custody, instrument calibration and preventive
maintenance, corrective actions, DQO, data accuracy, precision, completeness, .
representativeness and comparability, and surveillance/audits. The data generated shall
be of known quality and in compliance with the selected data quality objectives.
Additional sampling and analysis objectives are defined in Section 6.1 of the Sampling
and Analysis Plan (SAP). All personnel working on this task shall be trained in
accordance with Subsection 4.4.1 of the SCQ as defined in Section 3.3 of the work plan.
Records administration will be in accordance with Subsection 4.4.2 of the SCQ.
Document control shall be in accordance with Subsection 4.4.3.

3.4 FIELD ACTIVITIES

Field activities will mainly consist of construction removal activities but will also include
a physical sample collection. The general policies for conducting the field activities will
be in accordance with Section 5 of the SCQ. All field activities will be documented in a
daily log as stated in SCQ Subsection 5.1. General procedures for conducting field.
activities are contained in Appendix J of the SCQ and shall be followed for applicable
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activities. When project field activities are unique to the specific activities, detailed
procedures shall be developed and shall be documented in the SAP.

Each field procedure shall specify reasons or uses for the activity, methods to be used,
applicable material specifications and documentation requirements specific to that activity.
Procedures contained in Appendix J may be incorporated in the SAP by reference.
Sampling and analysis activities will be in accordance with the removal action SAP.

If geophysical surveys are to be conducted they shall be in accordance with Subsection
5.3 of the SCQ. Field radiological contamination surveys shall be in accordance with
Subsection 5.4.

3.5 SAMPLING REQUIREMENTS

Sampling requirements on the Pilot Plant Temporary Sump removal action shall be
performed in accordance with Section 6 and Appendix K of the SCQ. These
requirements shall be referenced in the Task SAP along with the task specific sampling
procedures required to meet the removal action data needs. Section 6.0 of the Removal
Action Work Plan contains the SAP which includes:

ADQOs based on intended use of the data.and Analytical-Support Level

(ASL).
o Rationale for sample collection
o Sample collection locations
o Sampling procedure describing:

- Hazards

- Equipment and Calibration

- Documentation required

- Labels, chain of custody, handling, storage, and shlppmg
- Decontamination requirements

- Reports

251
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Data validation requirements
- QA/QC samples required along with protocols

o Analytical Procedures
3.6 SAMPLE CUSTODY
Sample custody shall be in accordance with Section 7 of the SCQ.
3.7 CALIBRATION PROCEDURES AND FREQUENCY

Calibration of test and measurement equipment, and special process equipment defined in
the work plan, will be in accordance with Section 8 of the SCQ and equipment
manufacturer’s recommendations. All equipment to be used in the removal action will be.
listed in the work plan along with applicable calibration requirements. Appendix I of the
SCQ will be included by reference. Calibration procedures will be authored if
appropriate calibration procedures do not already exist. Field users of calibrated
equipment shall be responsible for inspecting calibration status of the equipment before
use and shall document the inspection in the calibration log.

If equipment cannot be calibrated or becomes inoperable during use it shall be tagged and
removed from service until it can be repaired and recalibrated. Equipment that cannot be
repaired shall be permanently removed from the project and replaced.

3.8 ANALYTICAL PROCEDURES

Analytical procedures and methods for sample analysis will be in accordance with the
requirements of Section 9 of the SCQ and will be referenced in the removal action SAP.
Table 9.1 (SCQ Appendix A) will be used as a resource to select the appropriate method.
If the required analytical method is not included in Table 9.1, the new analytical
requirements shall be identified and will be added to SCQ Attachment I - (FEMP
Laboratory Analytical Methods Manual).
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3.9 INTERNAL QUALITY CONTROL CHECKS AND FREQUENCY

Internal quality control checks and frequency will be in accordance with SCQ Section 10
and defined in the SAP. Required frequencies for the quality control checks are found in
SCQ Table 2-2 (Appendix A). These frequencies will satisfy requirements for Removal
Action ASLs listed in Attachment 2.

3.10 DATA REDUCTION, VALIDATION AND REPORTING

Data reduction, validation and reporting will be in accordance with requirements specified
in SCQ Section 11 and the Data Validation Plan located in SCQ Appendix D.

3.11 PERFORMANCE AND SYSTEM AUDITS

Self assessments and independent assessments of the removal action will be in accordance
. with SCQ Section 12. Ebasco’s self assessment will be performed once during the
duration of the task to verify compliance with the SCQ and project specific requirements.

- 3.12 PREVENTIVE MAINTENANCE

Preventive maintenance will be performed on instruments and equipment used on the
removal action in accordance with SCQ Section 13. A list will be included in the work
plan and will identify equipment that requires preventive maintenance. A list will be
based on manufacturers recommendations and operating history of the equipment.
Preventive maintenance activities will be documented on maintenance logs.

3.13 CORRECTIVE ACTIONS
Corrective actions will be in accordance with SCQ Section 15.
3.14 QUALITY ASSURANCE REPORTS TO MANAGEMENT

Project reports will be in accordance with SCQ Section 16.
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1.0 INTRODUCTION

The removal of the Pilot Plant Temporary Sump is required under the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) section 106 (42
U.S.C. [U.S. Code] § 9600 et seq., as amended by the Superfund Amendments and
Reauthorization Act of 1986 [SARA]). Section 106 requires that a response action occur
when there is imminent or substantial endangerment to the public health, welfare or
environment because of an actual or threatened release of a hazardous substance. The
removal action is also the subject of a Consent Agreement (the Agreement) between the
U.S. Environmental Protection Agency (EPA) and the U.S. Department of Energy
(DOE). The Agreement, most recently amended in April 1991, establishes the
framework for the Fernald Environmental Management Project (FEMP) environmental
investigation and cleanup.

The closure of the Pilot Plant Temporary Sump is also the subject of a Consent Decree
between the DOE and the Ohio Environmental Protection Agency (OEPA). The state of
Ohio and the DOE entered into a Consent Decree on December 2, 1988 (Civil Action
No. C-1-86-0217), which requires abatement of water pollution and hazardous waste
violations at and from- the Feed Materials Production Center (FMPC). The Proposed
Amended Consent Decree (PACD) is currently being negotiated to reflect DOE’s updated
Consent Agreement with EPA. The latest PACD Draft 6 is dated December 4, 1990.

Pursuant to Section II, Paragraph 3.12 of the Consent Decree, DOE submitted a
compliance schedule that identifies projected activities for newly identified hazardous
waste management units (HWMUSs). The Pilot Plant sump has been identified as an
HWMU and is included in DOE’s Resource Conservation and Recovery Act (RCRA)
compliance schedule. Under Strategy 2 of the RCRA/CERCLA Integration Remediation
Strategy Matrix, when RCRA closure of an HWMU will require removal action or
remediation of contamination, the HWMU will be closed under the FEMP CERCLA
Program. The RCRA compliance schedule requires that Closure Plan Information Data
(CPID) be submitted for each HWMU identified in the RCRA Compliance Schedule.
The CPID must identify the applicable or relevant and appropriate requirements (ARARs)
for RCRA closure which will ultimately be evaluated during final remediation.

2 6‘1
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The Pilot Plant sump is identified as a Strategy 2 HWMU. The Pilot Plant sump will .
require removal action and thus, this HWMU will be closed under the FEMP CERCLA

Program. Under the requirements of Strategy 2, the CPID is included in this Removal

Action Work Plan. Therefore, this section identifies the ARARs for RCRA closure of

the Pilot Plant sump that will be eventually evaluated during the remediation of Operable

Unit (OU)-S.

The scope of the Pilot Plant sump removal action is to reduce an immediate threat to
human health and the environment. The criteria in Removal Action No. 17 Work Plan
will be employed to determine the degree of remediation. Clean-up levels will not be -
identified in the ARARs for the Pilot Plant sump removal action. Final cleanup levels
and corrective action will be identified in the OU-5 CERCLA Record of Decision.

The EPA has specified a framework for developing and implementing response actions
under the National Oil and Hazardous Substances Pollution Contingency Plan (NCP, 40
C.F.R. [Code of Federal Regulations] Part 300, Subpart E [1990]). Under the NCP,

EPA requires that removal actions under CERCLA attain ARARs to the extent

practicable under the circumstances. In addition, federal and state advisories, criteria or
guidance should be considered in planning the removal action. In determining whether
attainment of ARARSs is necessary, the EPA will examine the urgency of the situation and
the scope of the removal action.

The EPA defines "applicable” requirements as:

cleanup standards, standards of control and other substantive environmental
protection requirements, criteria or limitations promulgated under federal or
state law that specifically address a hazardous substance, pollutant,
..contaminant, remedial action, or location, .or other.circumstance at a
CERCLA site (CERCLA Comp]ia‘hce With Other Laws Manual, OSWER
Directive 9234.1-01, August 8, 1988; 40 C.F.R. § 300.400 [1990]).

If requirements fail the applicability test, requirerﬁents may be "relevant and appropriate”
which are defined as:

12 262
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cleanup standards, standards of control and other substantive environmental
protection requirements, criteria or limitations promulgated under federal or
state law that while not "applicable” to a hazardous substance, pollutant,
contaminant, remedial action, location or other circumstance at a CERCLA
site, addresses problems or situations sufficiently similar to those encountered
at the CERCLA site that their use is well suited to the particular site (OSWER
Directive 9234.1-01, August 8, 1988).

"To-be-Considered" documents (TBCs) should also be examined for a removal action.
TBCs are nonpromulgated federal- or state-issued advisories or guidance which are not
legally binding and thus, are not legally enforceable as ARARs. In many circumstances,
however, TBCs will be considered along with ARARs and may be employed to determine
the cleanup level required for protection of human health and the environment. B

An important TBC at DOE facilities are DOE Orders. DOE Orders enumerate the
authority granted to the DOE under the Atomic Energy Act (AEA) and play an important
role at DOE facilities. Because these Orders are not promulgated, they are considered
TBCs. The DOE Orders, however, are legally enforceable against DOE contractors and
subcontractors.

This section identifies the ARARs required for the Pilot Plant sump removal action.
Specific requirements pertaining to removal of the equipment and foundation, remediation
of contaminated soils and groundwater, safety of occupational workers and the public,
and management of hazardous and radiological waste will be discussed. The ARARs and
TBCs focus on federal and state statutes, regulations, criteria and guidelines. A state
standard will be applicable or relevant and appropriate only if the state standard is more
stringent then the federal requirement (40 C.F.R. § 300. 400(g][4)).

The specific types of ARARs evaluated for the Pilot Plant removal action include the
following:

° Contaminant-specific

®  Location-specific

. -1-3 :
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o Action-specific.

Contaminant-specific ARARs are usually health- or risk-based numerical values or
methodologies that are applied to site-specific conditions and result in the establishment
of numerical contaminant values. In the case of the sump removal action, contaminant-
specific ARARs address chemical and/or radionuclide contamination of the sump
sludge/liquids, soil, groundwater, air, and equipment. The contaminant-specific ARARSs
evaluated for the sump removal action are discussed in Section 2.0.

Location-specific ARARs are conditions placed on the concentration of hazardous
substances or the conduct of activities because the activity or substance occur in specific
locations. The location-specific ARARs identified for the sump removal action are
discussed in Section 3.0.

Action-specific ARARs apply to particular removal methods, technologies and
management practices, and are evaluated during the detailed screening and evaluation of
removal alternatives. These action-specific ARARs are identified in Section 4.0. The
TBC requirements identified for the sump removal action are discussed in Section 5.0.

SLEM 14 264
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2.0 CONTAMINANT-SPECIFIC REQUIREMENTS

Contaminant-specific requirements are concentration limits for hazardous and radioactive
substances which are established based upon their presence in various environmental
media. The contaminant-specific ARARs pertinent to the sump removal action are
summarized below.

2.1 FEDERAL REQUIREMENTS

The federal contaminant-specific requirements are enumerated in federal statutes and
regulations, the United States Code (U.S.C.) and the Code of Federal Regulations
(C.F.R.), respectively. '

2.1.1 Resource Conservation and Recovery Act

The RCRA (42 U.S.C. § 6901 et seq.) requires that generators identify hazardous wastes
and comply with standards for the transportation and management of hazardous waste at
facilities which treat, store or dispose of hazardous waste. These standards are
enumerated in regulations promulgated by the EPA (40 C.F.R. Parts 260, 262, 264,
268). Subtitle C, Hazardous Waste Management, mandates the creation of cradle-to-
grave management and a permitting system for hazardous wastes. The RCRA defines
hazardous waste as "solid waste" which because of its quantity, concentration, or
physical, chemical or infectious characteristics may cause or significantly contribute to an
increase in mortality or serious illness, or may pose a substantial hazard to human health
or the environment when improperly managed (RCRA § 1004([5], 42 U.S.C. § 6903(5]).
The OEPA was authorized to implement RCRA in the state of Ohio (RCRA § 3006, 42
U.S.C. § 1693). This authorization enables the OEPA and EPA to jointly regulate
hazardous waste in the state of Ohio.

The RCRA is applicable or relevant and appropriate to the Pilot Plant removal action.
Pursuant to the RCRA requirements, the EPA has promulgated regulations that identify
and list hazardous wastes (40 C.F.R. Part 261). These implementing regulations
categorize "hazardous wastes"” in two different ways: by formal listing or by exhibiting a
characteristic (40 C.F.R. § 261.3). These standards are contaminant-specific ARARs

265
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applicable or relevant and appropriate to the sump removal action. A waste is .
"characteristic” if it fails enumerated tests for corrosivity, ignitability, reactivity or
toxicity. The toxicity test requires that a waste meet or exceed Toxicity Characteristic
Leaching Procedure (TCLP) designation limits to be toxic. The TCLP designation limits
are contaminant-concentration values which cause a waste to be hazardous. If a waste
meets or exceeds the TCLP standards, then the waste must be managed as a RCRA
hazardous waste. The liquid contained in the sump, and possibly the drainage pipe
system, is a characteristic. waste. The liquid has exceeded the TCLP concentration limits
(40 C.F.R. § 261.24). In addition, the sludge/liquid may be an ignitable waste if the
waste: 1) contains less than 24 % alcohol by volume and 2) has a flash point less than
60°C (140°F) (40 C.F.R. § 261.21). ’

In addition to being a characteristic waste, the sludge/liquid contained in the sump pump

and drainage system is a listed "F" waste, Nos. F002 and FOO3 (FEMP Material

Evaluation Form No. 1229, November 1991). Wastes are listed as "F" wastes because

they exhibit one or more characteristics of a hazardous waste, or the wastes contain

specific components known to be toxic or otherwise hazardous at levels of regulatory

concern. A waste that is listed must be managed as a hazardous waste unless the waste is

formally "delisted” pursuant to the requirements of 40 C.F.R. § 260.20. .

The EPA has also promulgated land disposal restriction regulations (LDRs) that establish
concentration limits for the hazardous constituents of wastes (40 C.F.R. Part 268). The
EPA has promulgated two sets of limits for LDRs: constituent concentrations in the waste
extract (CCWE), which uses the TCLP test procedure to obtain a leached sample of the
waste, and constituent concentrations in waste (CCW), which examines the total
contaminant concentration in the waste. The LDRs are numerical values that designate
whether a waste can be prohibited from land disposal. If the waste fails to meet the LDR -
concentration values, then the waste cannot be land disposed. The LDR values are
technology-based standards established by EPA. Although these standards are not within
the scope of the sump removal action, these standards will apply to the sump waste later
when it is permanently disposed.

Table 2-1 enumerates the TCLP and LDR values for the constituents of concern at the
Pilot Plant. '
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Table 2-1. Contaminant-specific ARARs and TBCs for inorganic and organic

contaminants of concem.

RCRA Corrective Actjon

RCRA TCLP RCRA Land Levels (Proposeii)l
Designation Ban Limits

_Limits _CCw Nonwastewater Air u} Soil in

in mg/L inmg/kg CCWE in mg/L pg/m mg/kg
Acetone — = 0.59% — 8,000
Arsenic 5 - 5.0 0.00007 0.80
Barium 100 — 100 — 4,000
Benzene 0.5% 3.7" — - —
Cadmium . 1.0 - 1.0 0.0006 40
Carbon Disulfide - - 4.81% - 8,000
Carbon Tetrachloride 0.5¥ - 0.96% 0.03 5.0
Chlorinated Fluorcarbons - — —_ — —
Chlorobenzene 100 - 0.05% 20 2,000
Chromium 5.0 - 5.0 0.00009 400
Cyclohexanone — — 0.75% - —
Dichlorobenzene®’ 7.59 - 0.65%/:6/ - —
Ethyl Acetate — — 0.75% - -
Ethyl Ether — — 0.05% - —
Ethylbenzene - - 0.053% — 8,000
Lead 5.0¥ — 5.0 - —
Mercury 0.2% - 0.20 - 20

(low-level)

Methyl Ethyl/Ketone 200 ' - 0.05% 300 4,000
Methyl Isobutyl Ketone - - 0.33% 70 4,000
Methylene Chloride - — - 0.96% 0.3 90
1,1,1-Trichloroethane ) — — 0.41% 1,000 7,000
1,1,2-Trichloro-1,2,2- - - 0.96% - -
Trifluoroethane
1,1,2-Trichloroethane - 7.6" - 0.6 100
Pyridine - - 0.33% — 80
Selenium 1.0 — 5.7 — -
Silver 5.0 - — 5.0 — 200
Toluene S - - 0.33% 7,000 20,000
Trichloroethylene 0.7¥ - 0.091%/ — 60
Trichlorofluoromethane 0.5% — 0.96% — —_
2-Nitropropane — — — — —
Xylene - - 0.15% 1,000 200,000

CCWE = Constituent Concentration in Waste Extract, 40 C.F.R. § 268.41
RCRA = Resource Conservation and Recovery Act

TCLP = Toxicity Characteristic Leaching Procedure, 40 C.F.R. § 260.24
mg/L = milligrams per liter .

mg/kg = milligrams per kilogram

ug/m” = micrograms per cubic meter

1

2/
3/
4/

5/
6/
7

RCRA Correction Action Levels are proposed standards and therefore are TBCs (40 C.F.R. Part 264, Subpart S); 55 Fed.
Reg. 30798, July 27, 1990.

Sample tested from sump pump exceeded the TCLP value for this contaminant.

TCLP limit for 0-Dichlorobenzene. .
The analytical results provided for these chemicals may exceed the TCLP value. However, the concentration limit was below
the instrument’s detection limits. Further analysis is required to determine if the TCLP value has been exceeded. :
CCWE established because waste is an "F" listed waste.

CCWE limit established for 1,2-Dichlorobenzene.

CCW limit established because waste is an "F" listed waste.
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2.1.2 Clean Air Act

The Clean Air Act establishes a nationwide program for the control of hazardous air
pollutants and other emissions. The EPA has been delegated the authority to establish
National Ambient Air Quality Standards (NAAQS), National Emission Standards for
Hazardous Air Pollutants (NESHAP), and New Source Performance Standards (NSPS)(40
C.F.R. Parts 50, 60, 61). No NSPS or NAAQS are applicable to the sump removal
action because the removal action will not require air emissions from major stationary
sources.

Under NESHAP, the EPA has established emission standards according to specific types
of sources which emit particular types of pollutants. The DOE facilities that emit
radionuclides are specifically regulated under 40 C.F.R. Part 61, Subpart H. The
NESHAP sets the radionuclide emission standards for DOE facilities based upon each
facility. Under 40 C.F.R. Part 60, Subpart H, the EPA has established the effective dose
equivalent (EDE) for DOE facilities at 10 millirem/year (mrem/yr). All buildings,
structures and operations within one contiguous site are considered a single facility, and
the facility, not each source, must meet the dose standard. Therefore, the total of all
radionuclide emissions from the FEMP DOE site, including the emissions from the sump
removal area, must meet the 10 mrem/yr standard.

2.1.3 Nuclear Regulatory Commission Regulations

The Nuclear Regulatory Commission (NRC) has promulgated regulations under 10
C.F.R. Part 20 that establishes standards for the protection of persons against radiation in
restricted and unrestricted areas (56 Fed. Reg. [Federal Register] 23360, May 21, 1991).
The regulations require NRC-licensed facilities to establish a radiation protection plan that
combines meeting the enumerated dose standards with maintaining radiation exposures.as
low as reasonably achievable (ALARA)"to provide the greatest degree of protection from
radiation.

Subpart C enumerates the occupation dose standards for adults and for special exposure.
The annual EDE for an adult shall not exceed 5 rem/yr; or the sum of the deep-dose
equivalent (DDE) and the committed dose equivalent (CDE) to any organ or tissue, other
than the lens of the eye, shall not exceed 50 rem/yr. The dose equivalent shall not

4 .3
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exceed 15 rem/yr to the lens of the eye, and the shallow-dose equivalent shall not be
greater than 50 rem/yr to the skin (10 C.F.R. § 20.1201). Different standards apply to
minors, embryo/fetus and planned special exposures (10 C.F.R. §§ 20.1207, 20.1208,
20.1206).

Subpart D specifies the dose limits for members of the public. The total EDE to the
public shall not exceed 0.1 rem/yr and 0.002 rem/hr. The public’s authorized exposure
to controlled areas shall not exceed 0.5 rem/yr (10 C.F.R. § 20.1301).

Subpart I provides requirements for labeling of containers which store radioactive waste.
If a radioactive substance stored in a container exceeds specified radioactive concentration
limits, then the container must be labeled. These concentration limits are enumerated in
Appendix C and Appendix B, Table 3 of the regulations. The sump sludge/liquid
exceeds the concentration limits for Uranium-232 and Thorium-232, and therefore should
be stored as specified in the NRC regulations.

2.1.4 Occupational Safety and Health Administration Standards

The Occupational Safety and Health Administration (OSHA) regulations enumerate
standards in 29 C.F.R. Part 1910, Subpart Z for occupational exposure to toxic and
hazardous air contaminants. Tables Z-1-A and Z-2 in the regulations specify eight-hour
time-weighted averages and short-term exposure limits for hundreds of toxic and
hazardous air contaminants. It is anticipated that the removal action, under anticipated
operating conditions, will not exceed any of the air contaminant concentrations specified
in this regulation.

2.2 STATE OF OHIO REQUIREMENTS

State contaminant-specific requirements are enumerated in statutes and regulations, the
Ohio Revised Code (O.R.C.) and the Ohio Administrative Code (O.A.C.), respectively.

2.2.1 State Hazardous Waste Management Regulations

The EPA has authorized the OEPA to implement RCRA in the state of Ohio. As part of
this authorization, the OEPA has developed a state-specific hazardous waste management
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program (O.A.C. 3745-50 et seq.). . These regulations are applicable to the sump removal .
action. Generally, the state hazardous waste regulations parallel the federal regulations.

The state definition of "hazardous waste” incorporates the EPA definition (O.A.C.

3745-51-10). Under the Ohio regulations, a waste is hazardous if it is specifically listed

or if the waste exhibits characteristic properties of reactivity, ignitability, corrosivity or

toxicity (0.A.C. 3745-51-20).

The sludge/liquid contained in the sump exhibits the characteristic of ignitability under
the Ohio and EPA regulations if it: 1) contains less than 24 % alcohol by volume, and 2)
has a flash point less than 60°C (140°F) (O.A.C. 3745-51-21{A][1], 40 C.F.R. §
260.21). The sludge/liquid also contains contaminants which exceed the TCLP limits
under the Ohio and federal regulations. The Ohio regulations incorporate some of the
TCLP values found in the federal regulations which are enumerated in Table 2-1
(O.A.C. 3745-51-24, Table 1). In addition, the OEPA regulations enumerate listed
wastes (O.A.C. 3745-51-31). Because the sump waste is an "F" listed waste, these
regulations apply.

2.2.2 Air Quality

The Ohio Department of Health (Department of Health) has promulgated a
nondegradation policy for air quality that requires air quality to be maintained for areas
achieving primary and secondary air quality standards. The regulations are not source-
specific and require that no deterioration of air quality occur (O.A.C. 3745-17-05). The
Ohio regulations require that total suspended particulates not exceed 150 pg/m°, 24-hour
average concentrations and 50 yg/m3, annual arithmetic mean (O.A.C. 1745-17-02).
This nondegradation policy is applicable to the removal activities, however it is
anticipated that the activities will comply with this standard.

The OEPA requires that lead air emissions not exceed a maximum arithmetic mean of 1.5
pg/m?® during any calendar quarter (O.A.C. 3745-71). This regulation is applicable to
the removal action because the sludge/liquid contains high concentrations of lead.
However, it is anticipated that the 1.5 ug/m? standard will not be exceeded.
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2.2.3 Radiation Protection

The Department of Health established rules for the protection of workers and the general
public from overexposure to radiation (O.A.C. 3701-38). Because federal facilities .
subject to the AEA are exempt, these regulations are relevant and appropriate to the sump
removal action. The radiation protection rules are similar to NRC’s regulations (prior to
promulgation of NRC’s new rules in May 1991) protecting workers and the general
public from radiation exposure.

The Department of Health requires that occupational workers in restricted areas not
receive a dose in excess of the following values: 18 % rem/quarter to the hands and
forearms or feet and ankles; 1 % rem/quarter to the whole body, head and trunk, organ
or lens of the eye; and 7 4 rem/quarter to the skin (O.A.C. 3701-38-11). The
regulations also enumerate derived air concentration (DAC) values for radioactive
material in restricted areas (O.A.C. 3701-38-13[d]). Finally, the Ohio regulations

require that exposure to radiation in unrestricted areas shall not exceed a dose of 2
mrem/hr or 100 mrem/7 consecutive days. Exceedances of these levels may be granted if
radiation exposure will not exceed a dose to the whole body of 0.5 rem/yr

(O.A.C. 3701-38-15). '
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3.0 LOCATION-SPECIFIC REQUIREMENTS

Location-specific ARARs are restrictions on the concentration levels of hazardous
substances or the conduct of activities solely because the substance or activities occur in
specific locations. Some examples of special locations include floodplains, wetlands,
historic places and sensitive ecosystems or habitats. The sump hazardous waste
management unit is not located in any of the aforementioned specified areas.

3.1 0.A.C. 3745-66-76—SPECIAL REQUIREMENTS FOR IGNITABLE OR
REACTIVE WASTES

The OEPA has established special requirements for location of containers which store
ignitable or reactive wastes. Because the sludge/liquid may be an ignitable waste, this
regulation is relevant and appropriate. The regulation requires that containers ‘holding
ignitable waste be located at least 50 ft from the facility’s property line.
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4.0 ACTION-SPECIFIC REQUIREMENTS

Action-specific ARARs are requirements that are triggered when a specific respohse
action is chosen. The action-specific ARARs are based upon the removal action outlined
in Sections 2.2 and 4.1 of the work plan.

4.1 FEDERAL REQUIREMENTS
4.1.1 Comprehensive Environmental Respoﬁse, Compensation, and Liability Act

The CERCLA and the EPA regulations implementing CERCLA under the NCP, 40
C.F.R. Part 300, require the selection of an appropriate removal action. Generally, a
removal action is taken to abate, prevent, minimize, stabilize, mitigate or eliminate the
release or threat of release of hazardous constituents. The removal action must to the
extent practicable attain all ARARs under federal and state environmental laws. For
removal actions, however, the urgency of the situation and the scope of the removal
action dictate the extent with which ARARs must be complied. In determining the
appropriateness of a removal action, the following factors should be examined:

o Actual or potential exposure to‘nearby human populations, animals or food
chains from hazardous pollutants

o Actual or potential contamination of drinking water supplies or sensitive
ecosystem

° Hazardous substances contained in drums, barrels, tanks or bulk storage
containers which pose a threat of release

. High levels of hazardous substances in the soil
o Weather conditions that may cause the hazardous substances to migrate

. Threat of fire or explosion

2'73
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The availability of other federal or state response mechanisms to respond to ‘
the release

Other situations or factors that may pose threats to public health, welfare or
environment. (40 C.F.R. § 300.415[b][2])

The federal regulations enumerate removal actions, which as a general rule, are
appropriate, for particular situations. The following are the general removal actions
applicable to the sump activities:

Fences, warning signs, or other security or site control precautions—
necessary where humans or animals may have access.

Capping of contaminated soils or sludges—necessary to reduce migration of
hazardous substances or pollutants into soil, groundwater or air.

Use of chemical treatment to retard the spread of released contaminants—
necessary where use of chemical treatment will reduce the spread of the

released contaminants.

Excavation or removal of highly contaminated soils—necessary to reduce the
spread of contamination.

Removal of bulk containers that contain hazardous substances—necessary to
reduce likelihood of spillage, exposure to humans and the environment and
fire or explosion.

Containment, treatment, disposal or incineration of hazardous materials—
necessary to reduce likelihood of exposure to humans or the environment.

(40 C.F.R. § 300.414[d)).

The planned sump removal action addresses the requirements enumerated in the NCP.
Therefore, the removal action is considered "appropriate” under the regulations.
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The CERCLA regulations, under 40 C.F.R. Part 302, require that when a reportable
quahtity of a hazardous substance is released into the environment, the DOE must notify
the National Resource Center. The reportable quantities for hazardous substances are
enumerated in 40 C.F.R. §§ 302.4 and 302.5. Notification requirements are enumerated
in 40 C.F.R. § 302.6. After removing the sump, the DOE plans to determine if the
sump has released hazardous substances into the environment. If hazardous substances
have been released in reportable quantities specified in the regulations, the DOE will need
to notify the National Resource Center. '

4.1.2 Atomic Energy Act

The AEA (42 U.S.C. § 2011 et seq.) establishes the framework for the federal
government to control atomic energy and source, special nuclear and by-product
materials. The sump sludge/liquid is probably source material under the AEA because
the sludge/liquid contains uranium and thorium in concentration greater than .05%. The
radioactive component of the sludge/liquid must be managed according to the
requirements of the AEA. |

4.1.3 Resource Conservation and Recovery Act

The RCRA and EPA regulations implementing RCRA enumerate numerous action-
specific requirements that may be ARARs for the sump removal action. Under RCRA,
the EPA and its authorized states have the authority to regulate the hazardous component
of a mixed waste management stream. Although RCRA § 1004(27) excludes "source,
special nuclear and by-product material” from RCRA management, the EPA has
concluded that RCRA § 1004(2) excludes only the radioactive portion of the mixed waste
from RCRA management.!/ Therefore, the hazardous components of the sump
sludge/liquid and any other mixed waste at the sump are subject to the RCRA hazardous
waste management regulations. The RCRA is relevant and appropriate to the sump ‘
removal action.

L 51 Fed. Reg. 24504, July 3, 1986;
53 Fed. Reg. 37045, September 23, 1988.
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The sump and drainage pipe will not be subject to the RCRA disposal requirements if .
these items are determined to be "empty." A container is "empty” under 40 C.F.R.
§ 261.7 if the following criteria are met:

a)  All wastes have been removed that can be removed using the practices
- commonly employed to remove materials from that type of container, e.g.,
pouring, pumping and aspirating; and

b) No more than 2.5 cm (1 in.) of residue remain on the bottom of the
container; or -

¢) (1) No more than 3% by weight of the total capacity of the container
remains in the container if the container is less than or equal to 100
gallons; or

(i) No more than 0.3% by weight of the total capacity of the container
remains in the container if the container is greater than 100 gallons in
size (O:A.C. 3745-51-07[B](1D]). ' _ .

If the sump and drainage pipe meet the definition of "empty," then these items will not
need to be managed as a hazardous waste.

The treatment, storage and disposal (TSD) facility requirements should be considered in
planning the storage of the sump hazardous waste and closure of the HWMU. Although
final treatment and disposal of the hazardous waste is not within the scope of this
project?, the TSD requirements for storage and closure should be considered. In
addition, because the sump and its equipment will be decontaminated prior to transport
and the contaminated sludge will be treated and stored on site, the RCRA transportation
regulations will not be applicable to the sump removal action. Other general TSD
requirements and storage standards are relevant and appropriate to the storage of the
hazardous wastes present in the sump.

The requirements for final disposal and treatment are set forth at:40 C.F.R.
Part 264, Subparts K, L, M, N, O, W, and X, and 40 C.F.R. Part 268. .

R 276




) £
" 3 -t 4-5

Pilot Plant Sump RyA 3567

The TSD regulations for interim status facilities in 40 C.F.R. Part 265 are relevant and
appropriate to the management of hazardous components of waste from the sump. The
interim status rules are relevant and appropriate because the FEMP TSD facilities have
applied for RCRA Part A and Part B permits. Subpart B requires that a TSD facility
analyze the waste before treatment, storage or disposal. In addition, TSD facilities must
provide adequate security, inspections, personnel training and take special precautions for
ignitable wastes and incompatible wastes. Subpart E enumerates record keeping
requirements for all hazardous wastes stored, treated or disposed at the TSD facility.
Subpart F specifies requirements for conducting groundwater monitoring for releases of
solid waste from the management units.

Subpart G enumerates the interim status closure requirements for hazardous waste
management units. The Pilot Plant sump has been identified as an HWMU in the DOE
Consent Decree with OEPA. The RCRA closure requirements are relevant and
appropriate to the closure of the sump. The regulations require that an HWMU be closed
in a manner which minimizes the need for further maintenance and controls, minimizes
or eliminates that threat to human health and the environment. (40 C.F.R. § 265.111).
The regulations also require that all contaminated equipment, structures and soils be
properly disposed of or decontaminated prior to closure (40 C.F.R. § 265.114). The
CPID is included in the work plan to address the RCRA requiréments. ‘

Because the sludge/liquid from the sump will be stored in a container to await treatment
and permanent disposal, the EPA regulations in 40 C.F.R. Part 265, Subpart I, are
relevant and appropriate to the removal action. The EPA regulations define storage as,
"the holding of hazardous waste for a temporary period, at the end of which the '

hazardous waste is treated, disposed of, or stored elsewhere" (40 C.F.R. § 260.10). The -

interim status TSD regulations require that containers holding hazardous waste be
maintained in good condition and have no severe rusting or structural defects. In
addition, if the container begins to leak, the contents must be transferred to an adequate
container. The hazardous waste stored in containers must be compatible with the wastes
and the containers must remain closed at all times. The regulations also require that
containers be inspected weekly and that the storage area have a secondary containment
system that is designed to contain leaks and spills, is sloped to facilitate drainage, has
sufficient capacity to contain 10% of the volume of containers, and prevents run-on into
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the containment system. Finally, the regulations require that ignitable waste be located at
least 50 ft from the property line.

Subpart J enumerates standards for storing hazardous waste in tanks at TSD facilities (40
C.F.R. § 265.191 to 265.199). These standards are relevant and appropriate if the
hazardous waste from the sump will be stored in a tank.

In addition to TSD requirements, the RCRA regulations also enumerate analytic methods
for determining whether a waste is hazardous. The appendices to 40 C.F.R. Part 261
specify methods for conducting sampling and analysis to determine TCLP exceedances.
These methods are relevant and appropriate to performing sampling and analysis during
the removal action.

4.1.4 Land Disposal Restrictions, 40 C.F.R. Part 268

The EPA has established LDRs for certain listed and characteristic wastes. The sump
sludge/liquid is prohibited from land disposal because it is a mixed waste which is
ignitable, it exceeds the CCWE values for lead and mercury and is a listed "F" waste.
Subpart E allows a TSD facility to store a hazardous or mixed waste in a container for up
to one year, if the facility can demonstrate that it is storing the waste solely for the
purpose of accumulating sufficient quantities of waste to facilitate proper recovery,
treatment or disposal. The storage of the sludge/liquid or any other mixed waste from
the sump is subject to this one-year requirement.

The one-year storage requirement may be avoided based upon EPA’s recent policy
statement (May 7, 1992). Because of a lack of treatment capacity for mixed waste
streams, DOE has requested a case-by-case extension of the LDR requirements for mixed
- waste. The EPA published a proposed notice in the Federal Register on May 26, 1992,
approving DOE’s request for an extension of the LDR effective date requ1rements for 352
mixed wastes generated at 31 DOE facilities. The FEMP is included as one of the 31
DOE facilities. If EPA grants this extension, the DOE will want to ensure that the LDR
variance covers mixed waste stored on site at the FEMP TSD facilities.

278

4-6




L
%

3567

Pilot Plant Sump RyA

" 4.1.5 Nuclear Regulatory Commission

The NRC regulations Subparts F, G, H, and J enumerate procedural requirements for
surveying, monitoring and controlling access to radiological areas. These regulations are
relevant and appropriate to the sump removal action. The NRC regulations require that
personnel in restricted areas be monitored when they are likely to receive a dose in
excess of 10% of the NRC standard (10 C.F.R. § 20.1502). Second, the regulations
require that caution signs, labels, signals and controls be provided in radiological areas
and on radioactive-contaminated containers (10 C.F.R. § 20.1601). Labels are not
required if containers hold materials in quantities less than the limits listed in Appendix C
or Table 3 of Appendix B of the regulations (10 C.F.R. § 20.1605). The radioactive
concentration of the sump sludge/liquid for thorium and uranium exceeds the
concentration requirements in the NRC regulations. Therefore, the containers should be
labeled as radioactive waste. In addition, the sump, drainage pipe, and pump foundation
which are also radioactively contaminated should be labeled and stored as radioactive
wastes. Even if the waste does not exceed the concentration values in the NRC
regulations, it is good management practice to label any materials that have been
potentially contaminated. Subpart K specifies the requirements for disposal of radioactive
waste. ;

Subpart B specifies the method for determining external dose and internal exposure under
Sections 20.1203 and 1204, respectively. Subpart H discusses the respiratory protection
and control requirements employed to limit internal exposure to radiation.

Under 10 C.F.R. Part 61, the NRC specifies standards for the design of low-level
radioactive waste disposal facilities. The regulations require that radioactive waste be
characterized as A, B, or C wastes, depending upon the concentration of short- and long-
lived radionuclides. In addition, the regulations establish stability and site design criteria
that includes proper segregation of the waste, proper packaging, and monitoring to ensure
compliance with radiation protection standards. These regulations will be relevant and
appropriate to the permanent storage of any mixed or radioactive wastes from the sump.
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4.1.6 Occupational Safety and Health Administration Standards

The OSHA standards were established to protect individuals in the workplace (29 C.F.R.
Parts 1910 and 1926). The OSHA requirements are promulgated in 29 C.F.R. Part
1910. The requirements of 29 C.F.R. Part 1910 applicable to the sump removal action
are as follows.

Subpart D specifies standards for walking and working surfaces.
Subpart G enumerates requirements for ventilation, occupational noise
exposure, ionizing radiation, and nonionizing radiation. The OSHA

regulations adopt the NRC standards for occupational radiation exposure.

Subpart H establishes worker safety standards for handling highly hazardous
chemicals, toxics and reactives.

Subpart I enumerates the appropriate personal protective clothing
requirements, including eye and face protection, respiratory protection, head
and foot protection and electrical protective devices.

Subpart L specifies the fire protection requirements in the workplace.

Subpart N enumerates the requirements for materials handling and storage.

Subpart P specifies the worker safety requirements for the use of hand- and
portable-powered tools and other hand-held equipment.

The requirements of 29 C.F.R. Part 1926 applicable to the sump removal action are as

follows:

Subpart C enumerates the general safety and health requirements, including
recordkeeping, training, medical, fire protective, and protective clothing
requirements. '
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Subpart D specifies the occupational health and environmental controls,
including noise exposure, ionizing radiation, nonionizing radiation, and
ventilation.

Subpart E specifies the personal protective clothing requirements.
Subpart F outlines the fire protection and prevention requirements.

Subpart G enumerates the requirements for signs, signals, and barricades.

Subpart H outlines the materials handling, storage, use, and disposal
requirements.

~ Subpart I enumerates the hand-held and power tool standards.

Subpart J specifies marker protection standards for welding and cutting.
Subpart N specifies the standards for cranes, derricks, and hoists.

Subpart P enumerates the requirements for excavation.

4.2 STATE REQUIREMENTS

The state action-specific ARARs will guide the activities performed during the removal
action. These ARARs provide standards for the sampling and analysis of hazardous
waste and groundwater, the treatment and storage of hazardous and radioactive wastes,
and the closure requirements for the sump.

4.2.1 Ohio Hazardous Waste Management Regulations

The state of Ohio Hazard Waste Management Regulations are applicable to the sump
removal action. These regulations enumerate standards for sampling and analysis of
hazardous waste; treatment, storage, and disposal; and closure of hazardous waste
management units.
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The hazardous waste TSD regulations are applicable to the sump removal action. .
Although final treatment and disposal of the hazardous waste is not within the scope of

the removal action, the TSD requirements for storage of the hazardous waste are

applicable. The sludge/liquid is a hazardous waste because it has failed the TCLP test.

The sump’s equipment and drainage pipe once treated, however, will probably not be a

hazardous waste. The residues of hazardous waste that remain in the sump are not

subject to the hazardous waste regulations if the sump pump is "empty" (O.A.C. 3745-

51-07[1]). If the sump meets this definition of "empty," then it will not need to be

managed as a hazardous waste.

Because the sump sludge/liquid is a hazardous waste, the waste must be managed in
accordance with the Ohio TSD requirements. The FEMP TSD facility where the sump
pump waste will be stored is an interim status facility which has applied for RCRA Part
A and Part B permits. The interim status TSD facility standards are specified in O.A.C.
3745-65. Before storage, the sludge/liquid will need to be analyzed to determine that it is
a hazardous waste (O.A.C. 3745-65-13). The general waste analysis must detail the
chemical and physical properties of the waste and, at a minimum, provide sufficient

management regulations (O.A.C. 3745-65-13[A][1]). The analysis may include data
generated to determine the characteristics of the waste under O.A.C. 3745-51 and any

- existing documentation. If the waste is determined to be ignitable, then special

requirements for ignitable waste must be met. The ignitable waste must be separated and
protected from sources of ignition: open flames, smoking, cutting, welding, hot surfaces,
frictional heat, sparks, spontaneous ignition, and radiant heat (O.A.C. 3745-65-17[A]).
The FEMP TSD facility must also comply with security, inspection, and personnel
training requirements (O.A.C. 3745-65-14, -15, and -16).

The FEMP TSD facility must also comply with operatibnal standards that require proper
design, construction and maintenance of the facility; proper equipment and
communication devices; proper testing and maintenance of equipment; adequate aisle
space; and preparation of contingency plans (0.A.C. 3745-65-30 to 3745-65-56).

The state of Ohio regulations also enumerate standards for the use and management of
containers that store hazardous wastes (0.A.C. 3745-66-70 to 3745-66-78). These
requirements are applicable to the storage of the sump hazardous wastes.
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The containers holding the waste must be in good condition and have no severe rust or
structural defects (O.A.C. 3745-66-71). The type of hazardous wastes must be
compatible with the container to ensure that the ability of the container to store the waste
is not compromised (O.A.C. 3745-66-72). The containers must remain closed, except in
adding or removing waste, weekly inspections must be performed, and the containers
must provide for secondary containment (O.A.C. 3745-66-74 to 3745-66-75). Finally, if
the sludge/liquid is determined to be ignitable, the container storing the waste must be
located at least 15 m from the facility’s property line (O.A.C. 3745-66-76).

The Ohio Hazardous Waste Management Regulations also provide specifications for tank
systems. The Ohio regulations, O.A.C. 3745-66-90 to 3745-66-96, enumerate
requirements for the design and operation, containment and detection, operation,
inspection, and leak response for tank systems. If the sludge/liquid from the sump is
stored in a tank system, these regulations will apply. »

Finally, the Ohio Hazardous Waste Management Regulations enumerate requirements for
the closure of hazardous waste management units. The sump area is a "hazardous waste
management unit” because the sump, its equipment pad, and underlying soil are "a |
contiguous area of land on or in which hazardous waste is placed." (O.A.C. 3745-50-
10[46]) The sump was identified as a HWMU in the RCRA Part A and Part B permits
and as such must comply with the substantive requirements of "Closure Requirements for
Interim Status Facilities," O.A.C. 3745-66. The sump must be closed to minimize the
need for further maintenance and to control and eliminate the escape of hazardous waste
in protecting human health and the environment (O.A.C. 3745-66-11). The regulations
require that a written closure plan be drafted. The closure plan must identify the
following Steps to achieve partial or final closure:

. Describe how the hazardous waste management unit will be closed

o Describe how final closure will be conducted and identify the operation that
will remain unclosed during the active life of the facility

. Provide an estimate of the hazardous wastes to be stored on site and describe

the methods to be employed during closure to treat, store, and dispose of the
hazardous wastes B
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o Describe the steps needed to remove or decontaminate all hazardous waste .
and contaminated systems, components, structures and soils (e.g., procedures
for cleaning equipment, methods for sampling and analysis of soil, and
criteria for determining the extent of decontamination necessary to close the
facility)

o Describe other activities necessary to ensure closure complies with closure
performance standards (e.g., groundwater monitoring, leachate collection and
run-off control)

J Provide a schedule for closure of each hazardous waste management unit
(0.A.C. 3745-66-12).

The CPID included in the work plan will be submitted to OEPA and EPA in lieu of the
written Closure Plan under these regulations. - The closure regulations require that all
contaminated equipment structures and soil be properly disposed or decontaminated
before closure (O.A.C. 3745-66-14).

4.2.2 Water Quality

The Department of Health has established monitoring requirements for organic and
inorganic chemicals and radionuclides (O.A.C. 3745-81-23 to 3745-81-26). In addition,
the Ohio regulations specify the analytic methods for testing the radioactivity and organic
and inorganic concentrations in groundwater (O.A.C. 3745-81-25 and 3745-81-27).

4.2.3 Radiation Protection

.. The Department of Health has established .rules which require_that radioactive .areas be
properly surveyed, monitored and posted (O.A.C. 3701-38-18 to O.A.C. 3701-38-22).
In addition, the regulations require that containers storing radioactive materials be
properly stored, tested, and disposed (O.A.C. 3701-38-23 to O.A.C. 3701-38-29).
Although federal facilities subject to the AEA are exempt from the Ohio rules, these

- regulations are relevant and appropriate to the removal action and should be considered.
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5.0 TO BE CONSIDEREDS

In addition to the potential ARARs presented, other federal and state criteria, advisories,
and guidance are "to be considered” in determining the appropriate degree of remediation
for the sump removal action. The DOE Orders, which enumerate the contractual
relationship between DOE and its contractors, and proposed draft DOE regulations are
the most important TBCs for the sump removal action. The DOE Orders, draft
regulations and other TBCs are summarized below.

5.1 DOE ORDER 5000.3A—OCCURRENCE REPORTING AND UTILIZATION
OF OPERATIONS INFORMATION (DRAFT)

The DOE Order 5000.3A requires the establishment of a comprehensive system for the
reporting of operations information. The Order requires the reporting of safety, health,
environment, operations, security and property related occurrences.

5.2 DOE ORDER 5400.1—GENERAL ENVIRONMENTAL PROTECTION
PROGRAM -

The DOE Order 5400.1 requires that an environmental protection program be established
for DOE facilities to guarantee compliance with applicable federal, state and local
environmental protection laws and regulations. Chapter I enumerates the federal
regulations, laws and executive orders with which DOE facilities must comply. Chapter
IT identifies the requirements for notification of environmental occurrences and for routine
reporting of significant environmental protection information. Chapter III requires that
an environmental protection program plan be drafted. Chapter IV enumerates
requirements and guidance for environmental monitoring programs for ambient air,
radiological, water, and groundwater.

5.3 DOE ORDER 5400.3—HAZARDOUS AND RADIOACTIVE MIXED WASTE
PROGRAM - ’

The DOE Order 5400.3 establishes a program to manage hazardous and radioactive
mixed waste. The Order requires that all mixed waste be managed according to the
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criteria established in RCRA, Subtitle C, and in the AEA. The RCRA requirements will .
apply to the extent such criteria are not inconsistent with the AEA. The goals of the

mixed waste program are to protect the safety and health of the DOE, its contractor

employees, the public, and the environment, and to safely and properly handle, treat,

store and dispose of mixed wastes. The mixed waste located at the sump removal area

should comply with this Order.

5.4 DOE ORDER 5400.5—RADIATION PROTECTION OF THE PUBLIC
AND ENVIRONMENT

The DOE Order 5400.5 establishes requirements for the protection of the environment
and human health from radiation contamination present in the soil and air. These
standards are established to shield the public and environment from undue risk from
radiation.

The DOE Order 5400.5 mandates that radiation exposure to members of the public from

all pathways during routine activities, which includes removal actions, shall not exceed an -

EDE of 100 mrem/yr. In addition, the Order adopts the NESHAP standard for .
radionuclide emissions from DOE facilities. Under this Order and 40 C.F.R. Part 61,

Subpart H, the exposure to the public from all airborne radionuclide emissions shall not

exceed 10 mrem/yr.

The DOE Order 5400.5 also requires that radionuclide exposure from all pathways
remain as low as reasonably achievable. The ALARA process requires DOE contractors
to develop a program to minimize public exposure to radiation by considering various
factors, including: the maximum dose to the public, collective dose to the public,
alternative processes and technologies, doses from each process alternative, and the cost
-and-societal-impacts of the process alternatives. '

Another method for limiting the public’s exposure to radiation is the establishment of
derived concentration guides (DCGs) as part of a facility’s environmental protection
program. The DOE Order enumerates DCG values for radiation exposure from ingestion
of water and inhalation of air.
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Finally, the DOE Order 5400.5 provides guidance on the release of residual radioactive
materials. Before radioactive materials are released, property must be surveyed to
determine whether removable and total surface contamination meet the enumerated levels
in Table 5-1. The limits apply to equipment and building components, but do not apply
to the demolition of a building. Surface contamination of existing structures and
equipment at the Pilot Plant, which includes the sump, its equipment, the drainage
system, and any equipment used to remediate the site, should comply with the surface
contamination guidelines in Table 5-1.% If residual radioactive materials exceed the
limits in Table 5-1, then such material must be managed as a low-level radioactive waste.
The Order also establishes interim storage, interim management and long-term
management for uranium, thorium and their decay products.

Residual radionuclides in soil must comply with generic guidelines for thorium and
radium. Other radionuclides must comply with background concentration levels. The
residual guidelines in soil for Radium-226, Radium-228, Thorium-230, and Thorium-232
must meet the following criterion: 5 pCi/g (over the first 15 cm of soil below the
surface) and 15 pCi/g (over 15 cm-thick layers of soil more than 15 cm below the
surface).

5.5 DOE ORDER 5480.11—RADIATION PROTECTION FOR OCCUPATIONAL
WORKERS '

The DOE Order 5480.11 establishes the radiation protection standards for workers and
program requirements for DOE and DOE contractor operations. The Order describes the
process for determining the internal and external dose equivalents for radiation exposure.
The Order sets forth the radiation exposure limits and air and water concentration

‘requirements as follows:

Py

- Exposure to radiation shall be maintained ALARA pursuant to Health

Physics Manual of Good Practices for Reducing Radiation Exposure to
Levels that are As Low as Reasonably Achievable, PNL-6577.

These limits are based upon the NRC standards in Section 4 of "Decontamination of
Release for Unrestricted Use," Regulatory Guide 1.86.
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Table 5-1. Surface contamination guidelines.

Pilot Plant Sump RyA

Allowable Total Residual Surface Contamination.

(dpm/100cm?)/
Radionuclides? Average e Maximum¥>  Removable® %
Transuranics, 1-125, 1-129, Ra-226, RESERVED RESERVED RESERVED
Ac-227, Ra-228, Th-228, Th-230, Pa-231
Th-Natural, Sr-90, I-126, I-131, I-133, 1,000 3,000 - 200
Ra-223, Ra-224, U-232, Th-232
U-Natural, U-235, U-238 and associated 5,000 15,000 1,000
decay product, alpha emitters
Beta-gamma emitters (radionuclides with 5,000 ' 15,000 1,000

decay modes other than alpha emission or
spontaneous ﬁss1on) except Sr-90 and
others noted above’’

1/

.2/
3/
4/

5/

6/

7/

As used in this table, dpm (disintegrations per minute) means the rate of emission by radioactive material as
determined by correcting the counts per minute measured by an appropriate detector for background,
efficiency, and geometric factors associated with the instrumentation.

Where surface contamination by both alpha- and beta-gamma-emitting radionuclides exists, the limits
established for alpha- and beta-gamma-emitting radionuclides should apply independently.

Measurements of average contamination should not be averaged over an area of more than 1 m?. For objects
of less surface area, the average should be derived for each such object.

The average and maximum dose rates associated with surface contamination resulting from beta-gamma
emitters should not exceed 0.2 mrad/h and 1.0 mrad/h, respectively, at 1 cm.

The maximum contamination level applies to an area of not more than 100 cm?.

The amount of removable material per 100 cm? of surface area should be determined by wiping an area of
that size with dry filter or soft absorbent paper, applying moderate pressure, and measuring the amount of
radioactive material on the wiping with an appropriate instrument of known efficiency. When removable
contamination on objects of surface area less than 100 cm? is determined, the activity per unit area should be
based on the actual area and the entire-surface should be wiped. It is not necessary to use-wiping techniques
to measure removable contamination levels if direct scan surveys indicate that the total residual surface
contamination levels are within the limits for removable contamination.

This category of radionuclides includes mixed fission products, including the Sr-90 which has been separated
from other fission products or mixtures where the Sr-90 has been enriched.
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o Internal and external exposure for occupational workers shall not exceed
the following rates: EDE of S rem/yr; EDE to the individual organs and
tissue of 50 rem/yr, to the lens of the eye of 15 rem/yr, or to the whole

body of 50 rem/yr.

o Different exposure standards are set for an unborn child or minors and
students.

o Internal and external exposure for the public entering controlled area must

not exceed an EDE of 0.1 rem/yr.

. The DAC shall meet the requirements set forth in Attachment 1 of the
Order and the water concentrations for radionuclides in drinking water
shall comply with the maximum contaminant level requirements in 40
C.F.R. Part 141.

The Order requires that workers be monitored through personal dosimetry and bioassay
programs to demonstrate compliance with the radiation protection standards. The
workplace must be monitored through ambient air monitoring and radiation monitoring.
All radioactive areas, materials and containers must be adequately identified.

As part of the contamination control program, the Order requires that equipment and
materials contained in radiological areas be cleaned, as thoroughly as practical, before
release into other controlled areas. The equipment used during remediation and the Pilot
Plant sump and its equipment should comply with these DOE standards prior to transport
from the area. Before release from the radiological area, the materials must meet the
standards in Table 5-1.

The Order also requires that radiological areas be posted and radioactive material and
containers be labeled. The signs and labels must conform with ANSI N12.1-1971 and
ANSI N2.1-1971. Areas where the surface contamination levels are greater than 10
times those specified in Table 5-1 must be clearly marked as radiological areas.

An entry control program must also be established for radiological areas. Signs,
barricades, control devices at the entrance, conspicuous viSL_lal or a_udible alarms and any
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other administrative procedures should be developed to ensure entry into the area is
controlled. Step-off pads and protective clothing must be provided for entry to the

contaminated area.

Finally, the Order requires the maintenance of records on dosimetry, monitoring and
personnel training.

5.6 DOE ORDER 5481.1B—SAFETY ANALYSIS AND REVIEW SYSTEMS

The DOE Order 5481.1B provides the guidelines for establishing a uniform system for
the preparation and review of safety analysis plans. The safety analysis should identify
the hazards, plan for the elimination or control of such hazards, assess the risks, and
document management’s authorization of operations at the facility.

5.7 DOE ORDER 5483.1A—OSHA PROGRAMS FOR DOE CONTRACTORS AT
GOVERNMENT OWNED CONTRACTOR FACILITIES

The DOE Order 5483.1A requires DOE to comply with OSHA requirements at all DOE
facilities. The OSHA requirements applicable to the Pilot Plant removal action are
specified in Sections 2.1.4 and 4.1.6. '

5.8 DOE ORDER 5820.2A—RADIOACTIVE WASTE MANAGEMENT OF LOW-
LEVEL WASTE

The DOE Order 5820.2A establishes polices, guidelines and minimum requirements for
the management of radioactive waste, mixed waste and contaminated facilities. The
Order requires that DOE contractors manage radioactive and mixed waste in a manner to
protect the health and safety of the public, DOE and contractor employees and the
environment. The Order establishes requirements for management of high-level,
transuranic and low-level wastes. The requirements for management of low-level wastes
are to be considered for the sump removal action.

Chapter III of the Order rcquires that low-level radioactive waste be managed to ensure
that releases into the environment not exceed an EDE of 25 mrem/yr and that releases
into the atmosphere not exceed an EDE of 10 mrem/yr (40 C.F.R. § 61.92). First, the
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Order requires the characterization and segregation of low-level radioactive waste from
uncontaminated waste (DOE Order 5820.2A, Chapter III, Section 3[c]). The waste must
be sufficiently described to allow proper segregation, treatment, storage and disposal.
The waste characterization data must be recorded on a waste manifest which must
include: 1) the physical and chemical characteristics of the waste; 2) volume of the waste;
3) weight; 4) major radionuclides; and 5) packaging date, weight and external volume.
Second, the Order requires proper treatment and storage of the waste to meet the above-
referenced dose requirements. Disposal of low-level radioactive waste must comply with
the site’s performance assessment plan. Finally, wastes containing radionuclides in
concentrations below regulatory concern may be disposed of in a manner consistent with
solid waste regulations. Because no standard has been established for radionuclide
concentrations below regulatory concern, the waste must be nonradioactive or have
"nondetectable" concentrations of radiation before the waste can be disposed of as a solid
waste.

Chapter VI of the Order requires that operations dealing with the treatment, storage or
disposal of radioactive waste comply with the site’s waste management plan.

5.9 DOE ORDER 6430.1A — GENERAL DESIGN CRITERIA

The DOE Order 6430.1A provides the minimum requirements for DOE facility designs.
Generally, the order requires that DOE facilities be designed to protect the public from
hazardous radioactive and other materials, and to minimize occupational and public

exposure to hazardous materials. This DOE Order should be considered in determining
the storage and containment requirements for storage of any radioactive or mixed waste

_ from the sump. Section 1300-7 enumerates the general containment system requirements

which are necessary to minimize the spread of radioactive and hazardous materials.

‘Section 1300-8.3 requires that mixed waste be identified and segregated. The design

criteria for radioactive solid waste facilities storage (Section 1324) should also be
considered to ensure that the storage area in which the sump mixed or radioactive wastes
will be contained meets the specified standards.
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5.10 10 C.F.R. § 830.340—MAINTENANCE MANAGEMENT (PROPOSED RULE) .

The DOE has proposed regulations which implement the standards in its DOE
Administrative Orders (56 Fed. Reg. 64329, December 9, 1991). The proposed

“regulations, which should be considered for the sump removal action, require that DOE

contractors develop, implement, and conduct operations in accordance with a facility
maintenance plan. This regulations would require that removal activities at the sump
comply with the facility maintenance plan.

§5.11 10 C.F.R PART 835—RADIATION PROTECTION FOR OCCUPATIONAL
WORKERS (PROPOSED RULE)

The DOE has proposed rules that implement the standards enumerated in its DOE

Administrative Orders (56 Fed. Reg. 64334, December 9, 1991). The goals of the

proposed rule are to codify the current DOE limits on maximum radiation doses that

workers may receive during a year, to record and report all dose measurements, to train

all workers at DOE facilities about radiological safety, and to establish comprehensive .
requirements for radiation measurements and entry controls in radiological areas. The .
proposed regulatory standards are guided by the standards set by the National Council on

Radiation Protection and Measurements and the International Commission on Radiological
Protection. The following is a summary of each subpart.

Subpart A defines the scope of the regulations and the general rule that all actions at
DOE facilities must be consistent with the rules. Subpart B requires that DOE activity be
performed in compliance with a radiation protection program (RPP) and identifies the
contents of an RPP. This subsection also requires internal audits every three years.

Subpart C.establishes the radiation exposure limits for-occupational -workers; planned
special exposures, unborn child, minors and students, and members of the public entering
a controlled area. In addition, the regulation specifies the requirements for nonuniform
exposure of the skin and enumerates concentration levels for radioactive material in
workplace air and water. The occupational limits for workers are as follows:

1) stochastic effects must not exceed 5 rem/yr and 2) nonstochastic effects must not
exceed 15 rem/yr to the lens of the eye, S0 rem/yr to the whole body, and 50 rem/yr for
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any organ or tissue. The concentration levels for air and water in the workplace must
comply with the DAC values in Appendices A and C of the proposed rule.

Subpart E requires that the workplace and individuals be monitored to comply with the
radiation dose rates, to document radiological conditions in the workplace, to detect
changes in radiological conditions, and to detect gradual build up of radiation in the
workplace. The specific monitoring requirements for individuals and the workplace are
contained in Sections 835.402 and 835.403, respectively. The rules also require
monitoring of surface radioactive contamination. Table 5-2 enumerates the limits for
removable and fixed surface contaminants. If contamination levels exceed the limits for
removable surface contaminants enumerated in Table 5-2, ad hoc controls will be
required to decontaminate the materials. The levels of fixed surface contamination in
Table 5-2 may be exceeded in areas within buildings. Outside the radiological area, the
levels can be exceeded only where protective measures are provided. Any area which
exceeds the limits in Table 5-2 must post caution signs, must control entry, monitor
personnel and provide protective clothing.

Subpart F enumerates the requirements for an entry control program in radiological areas.
Signs, barricades, control devises at the entrance, conspicuous visual or audible alarms
and any other administrative procedures should be established to ensure entry into the
area is controlled.

Subpart G requires radiological or pbtentially radiological areas and containers be posted
and labeled. DOE must approve the signs and labels and the signs must be placed in a
clear and conspicuous manner. Subpart H specifies that documents must be maintained to
comply with the dose, monitoring, employee training and facility design'controls required
under these regulations.

Subpart I requires that exposure records be available to employees. Subpart J requires
that occupational and radiation workers be adequately trained. Subpart K specifies that
the facility design and controls be established to maintain exposure to radiation ALARA.

Subpart L enumerates the requirements for releasing materials and equipment from

radiological areas for use in controlled areas. Equipment and materials shall not be
released if they exceed the levels enumerated in Table S-2 or if prior use suggests that the
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Table 5-2. Surface radioactivity values.”

Removable?* Fixed + Removable?-¥

Nuclide (dpm/100 cm?) (dpm/100 cm?¥)
U-natural, U-235, U-238, and associated decay 1,000 5,000
products

Transuranics, Ra-226, Ra-228, 14Th-230, 20 300
Th-228, Pa-231, AC-227, 1-125, 1-129

Th-natural, Th-232, Sr-90, Ra-223, Ra-224, 200 1,000
U-232, 1-126, 1-131, I-133

Beta-gamma emitters (nuclides with decay 1,000 5,000

modes other than alpha emission or spontaneous
fission) except Sr-90 and others noted above¥

Tritium organic compounds; surfaces RESERVED RESERVED
contaminated by HT and metal tritide aerosols '

1/ The values in this appendix apply to radioactive contamination deposited on, but not incorporated into, the
interior of the contaminated item. Where surface contamination by both alpha- and beta-gamma-emitting .
nuclides exists, the limits established for alpha- and beta-gamma-emitting nuclides apply independently.

2/ As used in this table, dpm (disintegrations per minute) means the rate of emission by radioactive material as
determined by correcting the counts per minutes observed by an appropriate detector for background,
efficiency, and geometric factors associated with the instrumentation.

3/ The levels may be averaged over one square meter provided the maximum surface activity in any area of 100
cm’ is less than three times the value specified. For purposes of averaging, any square meter of surface shall
be considered to be above the activity value G if: 1) from measurements of a representative number (n) of
sections it is determined that 1/nL, S, > G, where S, is the dpm 100 cm? determined from measurement of
section i; or 2) it is determined that the sum of the activity of all isolated spots or particles in any 100 cm?
area exceeds 3G. '

4/ The amount of removable radioactive material per 100 cm? of surface area should be determined by wiping
“ that area with dry-filter or soft-absorbent paper, applying moderate pressure, and assessing the amount of

radioactive material on the wipe with an appropriate instrument of known efficiency. (Note—The use of dry
material may not be appropriate for tritium.) When removable contamination on objects of surface area less
than 100 cm? is determined, the activity per unit area should be based on the actual area and the entire
surface should be wiped. Except for transuranics and Ra-228, Ac-227, Th-228, Th-230, and Pa-231 alpha
emitters, it is not necessary to use wiping techniques to measure removable contamination levels if direct scan
surveys indicate that the total residual surface contamination levels are within the limits for removable
contamination.

5/ This category of radionuclides includes mixed fission products, including the Sr-90 which is present in them.
It does not apply to Sr-90 which has been separated from the other fission products or mixtures where the
SR-90 has been enriched.
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contamination levels on inaccessible surfaces exceed the specified levels. Contaminated
equipment or materials that exceed the specified levels can be released temporarily from
one radiological area to another if monitoring and control requirements are met. Records
must be maintained describing the property, the date of the last monitoring operation, the
identity of the person who performed the monitoring, the type and identification number
of the instrument, and the results of the monitoring.

Subpart M specifies the requirements for accidental and emergency occupational exposure
to radiation.

5.12 OHIO EPA GUIDANCE—"REVIEW OF GROUNDWATER SAMPLING AND
ANALYSIS PLANS"

The OEPA guidance enumerates the agency’s policy in reviewing procedures for
conducting groundwater sampling and analysis (PP0303.200). This guidance should be
considered in drafting the sampling and analysis plan for review of groundwater
contamination at the sump.

5.13 OHIO EPA GUIDANCE—"CLOSURE PLAN REVIEW GUIDANCE"

The OEPA guidance identifies current interpretations of the Ohio regulatory requirements
as they are applied to closure of HWMUs in Ohio. This guidance should be considered
in identifying and conducting removal or decontamination of equipment and structures in
and adjacent to the Pilot Plant sump and floor drain system.
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6.0 CONCLUSION

Under the NCP, the EPA and the OEPA require that removal actions under CERCLA
attain ARARs to the extent practicable under the circumstances. For removal actions, in
determining whether attainment of ARARSs is necessary, the agencies will examine the
urgency of the situation and the scope of the removal action. In addition, CERCLA
actions under § 121 (d)(4), which specifies requirements for remedial actions, provide six
reasons to waive ARARs:

° The remedial action is an interim measure, where the final remedy will attain
ARARSs upon completion.

° Compliance will result in greater risk to human health and the environment
than will other options.

o Compliance is technically impracticable.

o An alternative remedial action will attain the equivalent performance of the
ARAR.

o For state ARARs, the state has not consistently applied (or demonstrated the
intention to consistently apply) the requirements in similar circumstances.

. For CERCLA-financed actions under Section 104, compliance with the ARAR
will not provide a balance between the need for protecting public health,
welfare, and the environment at the facility, and the need for fund money to
respond to other sites (this waiver is not applicable).

The need to comply with ARARs will be determined by the OEPA and EPA pursuant to
the Consent Agreement and Consent Decree signed by the parties.
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