100 Area Riv-r " fliu_nt
seline= Expedit.d Respm 5°
Action Proposal

Dz Published
June 1994

% L iited States
Department of :nergy

\ Bo
\ and, Washington 99352

Approved for Public Releas -

DC™'RL-94-79
Draft A





















iy vty
3l
i

! RN
" B
LA

i

1
L

INE U
i ial

GeI
7T

DOE/T™ 94-79, raft A

CONTENTS (contd)

FIGURES:

1. 100 Area Reactor LocationMap . .......... ... ... .. .. .. ..., 2
2. Reactor Retention Basin System, Band CReactors . . . . ... .............. 7
3. Profile 116-C4 OutfalltoRiver . ... ... ... ... ... ... ... ..., 8
4. Effluent System, D and DRReactors . ... ............. ... ......... 9
5. Profile 116-D-5 Outfallto River . . ... ... .. ... ... ... .. .. e.i.... 10
6. Profile 107-DR OutfalltoRiver . ... ... ... ... . ... ... . ... ..... 11
7. Effluent System, F Reactor . ... ........... .. ... .. @i iuen... 13
8. Profile 116-F-8 Outfallto River . .. ... .. ... ... ... . ... . . .. .. ... 14
9. Effluent System, HReactor . . . ... ... ... ... . .. .. ... . .. . . ... ... 15
10. Profile 116-H-5 OutfalltoRiver .. .. . ... ... . ... . ... ... ....... 16
11. Reactor Retention Basin System, K Reactors . . . ... .................. 17
TABLES:

1. River Discharge Line Operating Histories .. ........................ 3
2. River Discharge Line Physical Data . . . ... ........................ 5
3. 1984 Radiological Data . . . . ... ... ... . ... ... e 20
4. Applicable or Relev-—* and Appropriate Requirements . . ................. 23
5. Alternative Comparative Analysis . .. ... ... ... ... .. ..., 31

iv






DOE/RL-94-79, Draft A

. Was_h_lngton
State

Figure 1. 100 Area Reactor Location Map.
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A Hanford Cultural esources Laboratory review reports that there are no known
cultural resources or historic properties within the very limited proposed project areas (PNL
1993). :

1.2.1.1 B and C ipelines. The B effluent piping consists of two outfalls (116-B-7 and
116-B-8). These outfalls feed two river discharge | s (Figure 2). From the 116-B-7 outfall
the effluent discharges through a 42-in. diameter wi led carbon steel pipeline with a in.
thick wall. The discharge line from the 116-B-8 outfall is a 66-in. diameter carbon steel line
with a 1/2 in. thick wall.

arge cobbles and boulders cover the B-7 pipe river bed area. The 42-in. pipeline
extends about 400 ft offshore with the last 40 ft exposed on the river floor. The pipeline
relief where it is exposed varies 2 to 3 ft. The burial sediment depth varies from 1 to 3 ft
At (WHC 1994).

Large cobbles and boulders cover the B-8 river bed area. The 66-in. pipeline extends
about 400 ft offshore with the last 100 ft exposed on the river floor. The pipeline relief
where it is exposed varies from 1 to 3 ft. The burial sediment depth varies from 1 to 3 ft

(WHC 1994).

1.2.1.2 C Pipelines. The C effluent system discharges from the 132-C-2 outfall through
two 54-in. diameter steel lines with 1/2 in. thick walls (Figures 2 and 3).

Large boulders that project up to 3 ft above the river bed are present throughout this
site. The two 66-in. parallel pipelines extend about 300 ft offshore. Both pipes are exposed
at various locations along the pipe run. The sediment burial depth for both pipes varies from
1 to 3 ft (WHC 1994).

A _  sc »ing s | e had 937 pCi/g gross Beta and = pCi/g gross Alpha counts
(UNC 1886).

1.2.1.3 D and Pip. nes. The D and DR effluent piping has two outfall structures
(116-D-5 and 116-DR-5) feeding three river discharge lines (Figures 4, 5, and 6). From the
116-D-5 outfall, the effluent discharges through two 42-in. diameter reinforced concrete/steel
pipes. The steel pipe has 1/2-in. thick walls. From the 116-DR-5 outfall the discharge line
is a 66-in. diameter carbon steel line with a 1/2 in. thick wall. The three pipelines pass
through the 100-D island and discharge into the main river channel.

The river bed along these two parallel pipe runs appear to be relatively smooth and
are covered with sand, gravel, and cobbles. The pipe runs are about 500 ft apart. Both pipe
runs extend about 1300 ft into the river. The D pipe run contains two 42-in. pipelines buried
along the entire run to a depth of about 2 to 7 ft wi out the outlets exposed on the river bed.
The DR pipe run consists of one 60-in. pipeline buried along the entire run from 2 to 6 ft
with the outlet exposed on the river bed (WHC 1994).
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A pipe scraping sample ad a 799 pCi/g gross Beta and 6 pCi/g gross Alpha counts
(UNC 1986).

1.2.1.4 F Reactor Pipelines. The F effluent system has the 116-F-8 outfall feeding two
lines (Figures 7 and 8). The discharge is through two 42-in. diameter reinforced
concrete/steel pipe lines. These pipes * ve 1/2-in. thick walls. Concrete anchors stabilize
the pipelines.

The two 42-in. parallel pipelines extend 300 The side-scan radar shows the river
bed to be smooth. The two pipes and associated structures extend about 80-ft offshore and
protrude 4 to 8 ft above the river bed. No buried or exposed pipelines could be found
further offshore with any of the geophysical instruments. The two pipelines could not be
clearly identified, possibly due to what appears to be large pieces of debris or rip-rap resting
on them (WHC 1994).

A pipe scraping sample had 2919 pCi/g gross Beta and 27 pCi/g gross Alpha counts
(UNC 1986).

There are broken pipe sections buried on the ver bank just upstream of the outfall
structure. The broken pipe sections are marked with stakes.

1.2.1.5 H Pipelines. The H effluent system consists of the 116-H-5 outfall structure with
the discharge piping being two 60-in. diameter carbon steel lines with 1/2 in. thick walls
(Figures 9 and 10). In the early 1960’s the 100-H Area lines were re-anchored and buried
after trapped air floated them out of place.

The river bed at this site consists of cobbles with occasional large boulders. The two
60-in. diameter pipelines extend about 500 ft into the river. Both pipelines are buried along
the entire alig it at a depth of 3 to 8 ft. There is no evidence on the side-scan sc r,
ground penetrating radar (GPR), or bathymetric data that the pipeline outlet ends are exposed
on the river bed (WHC 394).

1.2.1.6 K Pipelines. The K effluent system consists of the 116-K-3 outfall structure
discharging into two welded, 84-in. diameter carbon steel lines with 1/2 in. thick walls

(Figure 11).

This site’s river bed consists of large cobbles, boulders, and possible other debris.
The two 84-in. pipelines extend about 250 ft into the river. The pipelines are exposed along
most of the run. The pipelines protrude 1 to 3 ft above the river bed at these exposures
(WHC 1994).
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1.2.1.7 N Pipr ne. The 102-in. outfall line is a discharge point (Outfall Number 009)
which disposed raw river water used to cool the secondary cooling water for the N reactor.
The discharge line extends approximately 400 ft into the Columbia River and turns upward
where water is discharged through a 13 ft. port.

The river bed is covered with cobbles and patches of large boulders. The 102-in.
pipeline could not be imaged with the GPR. The GPR did work successfu 7 at all the other
sites. Two images on the Bubble Pulser data are interpreted to be the pipeline. They show
the pipeline to be 8 to 10 ft below the surface, whic is the GPR maximum capability limit.
The pipeline outlet is exposed on the river floor and has a relief of 3 to 4 ft (WHC 1994).

1.2.2 Surface Water Hydrology

Flow in the Columbia River is relatively swi at the effluent pipe outlets. The flow
is regulated by Priest Rapids Dam. River levels vary as much as 1.5m (5 ft) daily. A
complete description is presented by Cushing (1991). Columbia River recorded flow rates
range from about 4,500 to 18,000 m*/s (158,000 to 635,000 ft’/s) during spring and early
summer runoff to about 1,000 to 4,500 m3/s (35,300 to 158,999 ft*/s) during the late summer
and fall low flow season. A 1,020 m*/s (36,000 ft*/s) is maintained along the Hanford

Reach.
1.2.3 Sensitive or Critical Habitat

Wetlands habitat exists in the Columbia River riparian zone. This zone supports
stands of willows, grasses, aquatic macrophytes, and other plants. The wetlands along the
river are impacted by seasonal and dam controlled fluctuations in water level.

A 100 Area Ecological Study (WHC 1993) ¢ 1 not identify any species of concern in
ia i 1s. Prior to any field activities starting, : tio:  surveys will

ensure that no endangered species . Jacted by remediation activities.
1.3 CHARACTI I1ZATION

1.3.1 River Discharge Lines Characterization Report

1 the early spring of 1984 the deactivated effluent water discharge lines (river lines)
for the 100-C, 100-DR, 100-F, and 100-H Areas were radiologically and physically
characterized by UNC Decommissioning Services and Suboceanic Consultants, Inc. (UNC

1986).

The subcontractor located the lines; verified their size, number, and position; assessed
their condition; and collected pipe sections and sediment samples. These activities showed

18
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2.2 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

Section 7.5 of the Action Plan in the Hanford Federal Facility Agreement and Consent
Order (Ecology et al. 1991) contains the basic description of applicable or relevant and
appropriate requirements (ARAR). An ARAR summary is presented in Table 4 below.
Depending on the alternative selected, not all requirements will apply.

3.0 IDENTIFICATION AND ANALYSIS OF REMEDIAL ACTION ALTERN 1 VES
3.1 REMEDIAL ."" TERNA [VES

3.1.1 No Action Alternative

No action will be taken. The steel pipes will deteriorate naturally over time in the
river. The outfall structures and spillways will remain in their present condition.

3.1.2 Pipe Ins] tion and Separate Pipe Work Plans Alternative

This alternative contains two phases. The first phase contains three steps to provide a
clean shore base, inspect the pipes internally, and remove some buried pipe sections. The
second phase will use the inspection data to write a report providing separate remediation
work plans for each pipe run. Individual pipe run work plan completion will follow report
approval by Ecology and EPA.

3.1.2.1 iase One. The first step is excavation a1 © ‘ive decontamination of each
effluent pipe outfall structure and spillway. This provides a radiation-free clean sh« : base
for operations support.

The second step is performing an internal pipe underwater robotic inspection that
documents each pipe’s interior condition from the outfall to the river outlet. These pipe
inspection activities will include video recording of the interior conditions, ra *"ition
monitoring measurements, pipe interior scale and sediment collections. The robot will access

each pipe from the outfall inlet.

The third step is the excavation, inspection, decontamination, and disposal of'the
100-F shoreline buried pipe segments.

22
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Description

Citatlon

Requirements

Remarks

Standards for Maximum Emissions

Emission Limits for Radionuclid

New and Mudified Emission Units

Modet Toxics Control Act

Hazardous Waste Cleanup  Regulations

Selecnion of Cleanup Actions

Cleanup Actions

Institutional Controls

WAC 173-400-040

WAC 173-480

WAC 173-480-060

RCW 70.105D

WAC 173-340

WAC 173-340-360

WAC 173-340-400

WAC 173-340-440

Requires best available control technology be used to control fugitive emissions of dust from
materials handling, construction, demolition, or any other activities that are sources of fugitive
issi Restricts emitted particulates from being deposited beyond Hanford. Requires control
of odors emitted from the source, Prohibits masking or ling prohibited emissi Requi

measures to preve fugitive dust from becoming airborme.

Controls air emissions of radionuclides from specific sources.

Requires the best available radionuclide control technology be utilized in planning construction,
i llati blishing a new cmission unit.

or

Requires remedial actions to anain a degree of cleanup protective of human health and the
environment.  Authorizes the state to i igate release of b conduct fial
actions, carry out state programs authorized by federal cleanup, laws, and to take other actions.

Addresses relcases of hazardous substances caused by past activities, and potential and ongoing
redeases from currend actvities.

cleanup
i for diation of h

to be included in cleanup plans. Identifies technologies to be

Ensures that the cleanup action is designed, constructed, and operated in accordance with the
cleanup plan and other specified requirements.

Requires physical measures such as fences and signs o limit interfercnce with cleanup, and legal
and administrative mechanisms to enforce them.

Applicable to dust emissions from cutting of concrete and metal
and vehicular traffic during remediation.

that result in air emissions.

Applicable to remedial actions that resubt in air emissions.

Applicable to facilities where hazardous substances have been
released, or there is a threawened release that may pose a threat
to human health or the environment.

Residual Radioacuive Material as Surface Contamination

Protection and Enhancement of the Culural Environment

Hanford Reach Swdy Act

U.S. NRC Regulatory Guide 1.86

Executive Order 11593

Sets contamination guilelines for release of equipment and building components for unrestricted us,

and if buiklings are demolished, shall mn be exceeded for ground contamination.

Provides direction to federal agencies to preserve, restore, and maintain cultural resources.

Provides for a comprehensive river conservation study. Prohibits the construction of any dam,

Pertains to sites, structures, and objects of historical,
archeological, or architectural significance.

PL 100-605 channel, or navigation project by a federal agency for 8 years afier enactment. New federal and Natify the National Park Service of proposed activities.
non-federal projects and activities are 1, to the extent practicable, to direct and
adverse effects on the values for which the river is under study and to wiilize existing structures.
It

U.S. Department of Energy Orders
Preoperational Monitoring of Facilities, Sites, and DOE 5400.1 | study to evah | changes is required if a project has the potential for This study may be req p g oa the al
Operations significant adverse environmental impact. selected.
Radiation Protection of the Public and the Enviroament DOE 5400.5 dards and requi for op

Radiation Dose Limit (All Pathways)

DOE 5400.5, Chapter 11, Sectioa
Ia

of DOE and DOE contractors respecting
protection of the public and the environment against undue risk of radiation.

The exposure of the public to radiation sources as a Q¢ of all routine DOE activities shall
nat cause, in a year, an effective dose equivalent greater than 100 mrem from all exposure
pathways, except under specified circumstances.

Pertinent if remedial activitics are "routine DOE activities”.
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|| Description

Citatlon

Requirements

Remarks

|| Dredge and Fill Regulatory Programs

33 CFR Pan 323

Requires a special Army Corps of Engineers permit prior to the discharge of dredge and fill
material into navigable waters.

May apply where dredge and fill material may or will be
discharged to U. S. navigable waters.

|| Dredge or Fill Material Disposal Sites

Potential fmpacts on Special Aguatic Sites
Radivactive Air Emissions Program (RAEP)

Sturm Water Discharge
Hydraulic Projects
Shoreline Development
Water Quality Muoditication

Dangerous Wasie

40 CFR Pan 230

40 CFR 230, Subpans C, D, and
E.

WAC 246-247

STFR LTS

WAC 220-110

WAC 173-14 10 -20

WAC 173-201

WAC 173-303

Establishes guidelines to restore and maintain the chemical, physi and biol
§. waters through the control of dredged or fill material discharges.

gical integrity of U.

Restricts dredge and fill discharge to wetlands, sanctuaries, refuges, and aquatic ecosystems.

Al new and modified sources of radionuclide emissions are subject to 3 preconstruction review and
approval by the State of Washington Department of Health.

To comply with the Storm water construction regulations and Permit WA-R-10-000F, a Notice of
Intent must be filed with the EPA at least two days prior to the construction start. The NOI states
that the project will comply with General Permit W A-R-10-000F as written.

Any construction or other work that will change the natural flow of a river is required to obtain a
hydraulic project app from the Washington State D of Fisheries.

A permit for developing the shoreline prior to ction is required for shorelines not federall
owned but under lease, easement, license, or other similar federal property rights short of fee

ownership.

A permit, directive, of order, as appropriate must be obtained from W State Dep
of Ecology prior to undertaking an activity that will temporarily reduce water quality ditions and

Parts may be able where dredged or fill material can be
discharged into tne Columbia River or if fugitive sediments
from river work impact aquatic ecosysiems.

Appli if wetlands, ies, and/or refuges are located

in areas impacted by remedial activitiecs. The Columbia River
is located adjacent to the Saddle Mountain Wildlife Refuge.

Approval for exci

3 is required.

Meet requirements.

Obtain State of Washington Department of Fisheries approval

as required.

Obuin Shoreline Development Permit from Benton County.

Obtain a Water Qualiry Modification Permit from the

classifications established for the stream.

New Hanford wreatment, storage, disposal units (TSD) not identified in the Tri-Party Agreement
will require development of a permitting plan to detail the strategics and schedules to develop the
necessary dangerous waste permits.

Dep of Ecology as required to support the project.

Apy g d lated waste will be

in accordance with WAC 173-303.

d under RCRA

I
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3.2.2 Pipe Inspection and Separate Pipe Work Plans Alternative

This alternative will provide information about the existing pipe conditions. This
knowledge will in turn allow creation of individual pipe remediation work plans. The work
plans will insure full protection to the public, environment, and workers performing the
tasks. The work plans will comply with all ARARs. his alternative will meet the ] A
goal.

3.2.3 Pipe Removal Alternative

This alternative will protect the public and workers. Due to the river flow disruption
caused by the coffer dams, this alternative will require careful engineering and river flow
control to minimize impacts to the river bed. It will comply with all ARARs and meet the
ERA goal.

3.3 IMPLE! iINTABIL] Y

3.3.1 Pipe 1spection and Separate Pipe Work Plans Alternative

The phase one outfall construction activities will consist of excavating and
decont-—‘nating the outfall structures. Equipment and personnel are available to perform
these activities. The permitting requirements will be just the basic construction activity
required permits.

The robotic inspection activities equipment and personnel are available on site. No
S| I this inspect | samplii  activity.

Removal of the 100-F pipe sections will require some excavation and decontamination
activities. Permits will be requir ~ to support this activity. Equipment and personnel are
available on site to remove these pipe sections.

Phase one activities could start within 3 months of issuance of the Action
Memorandum by EPA and Ecology, and funding, personnel, and equipment availability.

Phase two requirements will depend on the approved wo ° plan report. These work

plans will identify the equipment, personnel, schedule, and permit requirements. Until these
plans are generated, scheduling and costs requirements can not be accurately identified.

28
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A cost comparison between the two alternatives shows the Pipe Inspection and
Separate Work Plans alternative to be the most cost « ‘ective, providing the decision is made
not to remove all the pipes.

Table 5 below summarizes the comparative analysis.

5.0 RECOMMENDED REMEDIAL ACTION AL ERNAT

The preferred alternative is to perform the Pipe Inspection and separate Work Plans
alternative. After phase 1 is completed, a "Phase 1 Findings Report” detailing the inspection
results 1 recommended pipe remediation work plans will be issued. The r ort’s work
plans will include permit requirements, costs, and schedule. This appears to be the best
alternative to protect the environment and be cost effective.

30
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