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SAFETY ASSESSMENT FOR THE HANFORD PROTOTYPE ISOLATION SURFACE BARRIER

1.0 INTRODUCTION

1.1 PURPOSE

The Westinghouse Hanford Company (WHC) is planning to operate a
Prototype Isolation Surface Barrier (Project W-263), hereafter referred to as
the Barrier, over the 216-B-57 crib located in the 200-BP-1 Operable Unit in
the 200 East Area. This activity will support a comprehensive accelerated
remedial action that has been initiated in accordance with the Hanford Federal
Facility Agreement and Consent Order (Ecology et al. 1990).

This document provides a safety assessment of the potential hazards
associated with the operation of the Barrier and the recommended controls to
minimize the consequences of any hazards. The assessment provides a record of
the safety analysis and review provided for the W-263 Conceptual Design. The
Barrier project is currently in the definitive design stage. The design life
of the Barrier is 1,000 years.

The Barrier will consist of a fine-soil layer overlying other layers of
coarser materials such as sands, gravels, or fractured basalt riprap
(Figure 1). The fine-soil layer will act as a medium in which moisture will
be stored until the processes of evaporation and transpiration can recycle any
excess water back to the atmosphere. The fine-soil also provides the medium
for establishing plants that are necessary for transpiration to take place.
The coarser materials placed directly below the fine-soil layer create a
capillary break that inhibits the downward percolation of water through the
Barrier. The placement of silt loam directly over the underlying coarser
materials also will create a favorable environment for containing the
biological cycles in the upper portion of the Barrier, thereby reducing
biointrusion into the lower layers. The coarser materials will help to deter
inadvertent human intruders from digging deeper into the Barrier profile.
Low-permeability asphalt concrete layers below the fractured basalt will be
used to divert any percolating water that travels beyond the capillary break
to a recharge water collection system.

1.2 SCOPE

The scope of this safety assessment will address the potential safety
issues resulting from any upset or accident conditions and occupational
hazards caused by radioactive and hazardous materials during Barrier
operational activities. The safety and health issues to be considered during
site preparation and barrier construction will be addressed in site specific
work procedures (i.e., the Job Safety Analysis, Radiation Work Permit, and the
Hazardous Waste Operations Permit). Specific construction hazards and
recommendations for hazard control that were identified during this assessment
are compiled in Appendix B.

The prototype Barrier is scheduled to remain in place for a minimum of
three years. During that three year period, assessment activities will be
conducted to evaluate performance of the Barrier. Destructive testing or
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rototype Isolation Surface irrier.
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2.5.1 Topography

The 200-BP-1 Operable Unit is approximately 198 m (650 ft) above mean
sea level on a terrace called the 200 Areas Plateau. 1e terrace decreases in
elevation to the north, northwest, and east towards the Columbia River. The
terrace escarpment is steep, with elevation changes between 15 m (50 ft) and
18 m (60 ft).

2.5.2 Geology

The vadose zone beneath the 200-BP-1 Operable Unit consists of
interlayered sandy gravel, gravelly sand, and silty-sandy gravel of ' e
Hanford Formation. The Ringold Formation, which ordinarily lies beneath the
Hanford Formation in the 200 East Area, has been removed by ~e-Hanford
Formation erosion. The water lies within Hanford Formation sediments at
approximately 121 m (400 ft) above mean sea level.

2.5.3 Meteorology

Prevailing wind directions are from the northwest in all monthe<,
Secondary wind directions are indicated as southwesterly winds. No west
winds occur most often in the winter and summer. Southwesterly winds are
associated with spring and summer months. The average summer wind is
approximate y 15 km/h (10 mi/h) and the average winter winds are approximately
10 km/h (7 mi/h). High winds are usually associated with the dust storms
experienced in the region.

2.5.4 Temperature and Humidity

The average relative humidity is 54% with average ranges between 35 and
75%. The average monthly temperatures range from a »>w of -1.6°C in January
to a high of 24.4°C in July.

2.5.5 Precipitation

1e annual average precipitation at the Hanford Meteorological Station
is 16 cm (6.3 in.). Annual rainfall is from 7 cm (3 in.) to 28 cm (11 in.)
with most of the precipitation occurring in the winter months. The record
snowfall for 1992 to 1993 exceeded 134 cm (53 in.). During the la--3st single
storm (1992 to 1993), 31 cm (12.4 in.) of snow accumulation occurrcu.

~ 5.6 Demography

Approximately 110 people live within 15 km (10 mi) of the 200 Areas.
There are no residents within a 1.5-km (1-mi) radius of the 200-BP-1 Operable
Unit. 1e city of Richland is approximately 27 km (18 mi) south. The working
population for all shifts in the 200 Area is approximately 2,400. The site
boundaries are approximately 10 km (7 mi) northwest of - e Columbia River and
9 km (6 mi) south of Highway 240.

2.5.7 Nearby Facilities

The 200-BP-57 crib is located approximately 100 m (330 ft) northwest of
the 216-BY Tank Farm. The BY Tank Farm has been designated as a low hazard
operation; however, this determination is under review for upgrade
(Becker 1990). Because of potential unreviewed safety questions, no
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1.8 BASIS: The 1imits are prov led as a means to reduce the
potential for disturbing the contaminants in the crib
and controlling the quantities of water to eliminate
any transmission of fluids below the asphalt layer of
the barrier.

The following recommended prudent act ins are management commitments to
as low as reasonably achievable principles d should be implemented through
the appropriate work procedures.

4.2 PRUDENT ACTIONS
Inction 1- Interaction between Barrier pro :ct site workers.

Prudent Action 1 - Because of the proximity to the 241-BY Tank Farm,
interaction between Barrier project site workers and Tank Farm personnel is
recommended to ensure that the level of protection and training used by
Barrier workers is compatible with Tank Far Operational Safety guidelines.

Function 2- Monitoring of stabilization material during construction
activities.

Prudent Action 2 - Observers with authority to temporarily suspend activities

should be present during all operations to ensure that the existing

stabilization material is not disturbed to the extent it threatens to expose

radioactive material. Suspected sites of penetration should be immediately |
isolated; project site workers should be kept away, and surveyed by a health

physics technician to determine if they have been exposed to radioactive

material and to what extent the contamination has spread. A recovery plan

should be prepared by the contracting agency and approved by the Operable Unit

Manager and WHC Health and Safety. The plan should specify, in addition to

recovery actions, procedures that would prevent future occurrences.
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APPENDIX A
HAZARD CLASSIFICATION WORKSHEET
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APPENDIX B
POTENTIAL CONSTRUCTION HAZARDS
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2.3 RADIOLOGICAL HAZARDS

The radiological hazards during operation entail receiving an
unnecessary exposure for the buried crib. This event could occur if the 0.5 m
(1.5 to 2 ft) stabilization earthen « rer is breached. The most probable
mechanism for causing such a breach is by severe disruption of the cover by
heavy equipment during site preparation. To prevent this situation, an onsite
observer should be stationed at the project site during the initial
construction activities to ensure the stabilization layer that presently
covers the crib is not breached or removed.

2.4 CONTAMINANT MIGRATION

The potential for environmental damage could be initiated by
indiscriminate use of compact water during construction. Construction
activities for the Barrier will place sandy soil directly on the surface and
be shaped and compacted to the required configuration; then, a course of
5/8 in. crushed basalt will be placed and compacted above that. These
activities will require water for dust control. No more water should be used
than is necessary and should not penetrate the surface more than a few inches.

3.0 COMPLIANCE REQUIREMENTS

The following items are required to maintain compliance with Federal and
State laws, requirements, codes, standards, and orders.

1. A11 contractors involved with Barrier construction shall be
required to submit a document detailing the safety procedures that
will be implemented during construction. These procedures shall
be commensurate with WAC 296-155 (see parts F, M, N, and R).
Westinghouse Hanford Company will direct the preparation of these
procedures.

2. The construction routing shall be planned, scheduled, prepared,
marked, and maintained to promote traffic safety and to prevent
disturbing subsurface radioactive material.

3. The existing wells installed within the crib area will be sealed
before the Barrier is constructed. Wells shall be abandoned in

accordance with WAC 173-160, as discussed in WHC-CM-7-7
(EII 6.10).

~,1 RECOMMENDED CONTROLS AND LIMITS
The controls and limits in this section are intended to keep the
activities associated with construction and maintenance of the Barrier within

the limits of this safety assessment.

1. Construction buildings and trailers shall be equipped with
properly installed and grounded 1ightning rods.

2. Limits shall be established and enforced for water used for dust

B-3
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APPENDIX C
DISCUSSION OF RADIOLOGICAL INVENTORY IN CRIB 216-B-57
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