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D_rOMMISSIONINGOF A RESOURCE CONSERVATIONAND RECOVERY ACT
TREATMENT, STORAGE, AND DISPOSAL FACILITY: A CASE STUDY

OF THE INTERIMSTABILIZATIONOF THE
216-A-29 DITCH AT THE HANFORD SITE

David L. Smith
William M. Hayward

ABSTRACT

The 216-A-29 ditch is located in the central portion of the Hanford Site

within Operable Unit 200-P0-5. The ditch is classified under the Resource

Conservationand Recovery Act of 1976 as a Treatment, Storage, and Disposal

(TSD) Facility and as such, is to be removed from service in support of the

Hanford Federal Facility Agreement and Consent Order Tri-PartyAgreement

(Ecology et al. 1989) MilestoneM-17-10, which states "cease all liquid

discharges to hazardous land disposal units unless such units have been clean

closed in accordancewith the Resource Conservationand Recovery Act of 1976."

The 216-A-29 ditch is one stream feeding the 216-5-3 Pond system, and its

removal from servicewas necessary to support the closure strategy for the

216-B-3 Pond system. Interim stabilizationof the 216-A-29 ditch is the first

step required to comply with the Tri-PartyAgreement (Ecology et al. 1989) and

the eventual decommissioningof the entire B Pond system. Interim

stabilizationwas required to maintain the 216-A-29 ditch in a stable

configurationuntil closure actions have been determined and initiated.
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INTRODUCTION

The Hanford Site covers approximately560 mi2 of semiarid land owned by
the United States Government and managed by the U.S. Department of Energy,
Field Office, Richland. The Hanford Site is locatednorthwest of the City of
Richland, Washington, in the Columbia Basin. Richland adjoins the

. southernmostportion of the Hanford Site boundary and is the nearest
population center. In early 1943, the U.S. Army Corps of Engineers selected
the Hanford Site as the location for reactor, chemical separation,and related
facilities and activities for the production and purificationof plutonium.
As a result of these activities,the 216-B-3 pond system was created, of which
the 216-A-29 ditch is a part.

The 216-A-29 ditch is to be removed from service as part of the Tri-Party
Agreement (Ecology et al. 1989) Milestone M-17-I0. Interim stabilizationof
the 216-A-29 ditch is the step required to comply with the Tri-Party Agreement
(Ecologyet al. 1989), and the eventual decommissioningof the entire 216-B-3
pond system. Interim stabilizationis required to maintain the 216-A-29 ditch
in a stable configurationuntil closure actions have been determined and
initiated.

FACILITY DESCRIPTION

The 216-A-29 ditch, was placed in service in 1955. It carries Plutonium-
Uranium Extraction (PUREX) Plant chemical sewer liquid effluent to the
216-B-3-3ditch which then flows into the 216-B-3 pond. Though it is used to
transport liquid waste, it has some percolationcapacity and is categorized as
a surface impoundmenttreatment storage and disposal unit. The approximate
flow rate of the 216-A-29 ditch is 3,790 L/min (1,000gal/min) under PUREX
Plant operating conditions and 946 L/min (250 gal/min) under shutdown
conditions. Historically,chemicalswere discharged from the PUREX Plant to
the 216-A-29 ditch by several mechanisms:

• Acid fractionatorcondensateoverflow

• Demineralizerregeneration

• Out-of-tolerancechemical batch disposal

• Accidental spills.

The majority of the known discharges are considereddangerous waste only
because of their pH at the time of release. Since 1984, numerous
administrativeand engineeringbarriers have been implementedto prevent the
disposal of dangerouswaste to the chemical sewer line (DOE-RL 1990).

The 216-A-29 ditch (Figure I) has an overall length of about 1,098 m
(3,600 ft). For the first 214 m (700 ft) from the outfall, the ditch is
relatively level and shallow. The lower 884 m (2,900 ft) are confined within
a steep-sidedcanyon averaging 24 m (80 ft) in width and dropping nearly 31 m
(100 ft) in elevation. At two places in the upper portion of the ditch,
earthen dams provide vehicle access to the opposite side. Each dam has a
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Figure I. 216-A-29 Ditch.
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culvert running underneath it with a platform and slide gate at the upstream
end. There is also a vehicle crossing where the ditch passes under the
200 East Area perimeter fence.

Because of the presence of water, there is moderately heavy vegetation
along the ditch, including severalhundred trees, approximately100 are 10 cm
(4 in.) dia. or greater. Willows and cottonwoodsconstitute the majority of
the trees. Except for the immediatebanks of the ditch itself, the area
around the first 214 m (700 ft) is barren cobble. Along the lower reach,

- sagebrush,grasses, rabbitbrush,and other vegetation typical of the
surroundingdesert are growing on the slopes of the canyon and beyond.

A post and chain fence bearingwarning signs (Caution RadiationArea
Surface Contamination)surroundsthe 216-A-29 ditch except for the three
crossing points. The width of the posted zone averages over 73 m (240 ft)
over the length of the ditch. The posting is necessary because of the
potential for radioactivecontamination.

OBJECTIVES

The interim stabilizationof 216-A-29 ditch achieves two major
objectives. The first objectivewas to place the ditch in a configuration
that would maintain the environmentalcontrol of any radioactiveor
potentiallyhazardous sediments after the chemical sewer stream had been
rerouted to another existing pipeline. Of primary concern was the period
between the rerouting of the effluent and the initiation of closure actions
for the 216-A-29 ditch.

The second objective is to reduce the size of the posted zone around the
ditch as much as possible and reclassifythe remainder as underground
radioactivematerial. This reduces the size of the area for surveillanceand
maintenanceand, by having an uncontaminatedsurface, simplifies access
requirementsfor those performing these activities.

INTERIM STABILIZATIONACTIVITIES

Prerequisites

Before to initiating any of the stabilizationactivities,a written
engineeringplan (Hayward 1990) was prepared. This document described the
task and activities required to "interimstabilize" the 216-A-29 ditch. It
was reviewed by RL, U.S. EnvironmentalProtectionAgency (EPA), and Washington
State Department of Ecology (Ecology). This engineeringplan was not intended
to provide step-by-stepinstructions,but rather a general overview of the
activitiesto take piace.

The Hanford Site is the locationof a number of archeologicalsites. To
prevent destructionof these sites during stabilizationactivities an
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investigationwas conducted to determine if any archaeologicalsites were
located in the project boundaries. None were found in the vicinity of the
216-A-2g ditch.

A written work plan was necessary to provide the field personnelwith the
instructionsto safely and efficientlyperform the interim stabilization. The

. work plan identifiedthe radiological,industrial,or environmentalsafety and
training requirements,as well as appropriatequality assurance,
administrative,and operationalprocedures.

a

Because of the continuingneed to dispose of the chemical sewer effluent
after the 216-A-2gditch is taken out of service, a control structurewas
installedabout 6 m (20 ft) upstream of the chemical sewer outfall. This
structure contains slide gates which provide the ability to reroute the
chemical sewer line to an existing pipeline and then to the 216-B-3 pond
system.

Because the work performed is only an interimmeasure and future sampling
and remediationwill be required, a topographicmap was produced. Map scale
was set at I in. equals 50 ft (± I ft) with a 1 ft contour interval. The
streambed, surface radiation zone, outfall, control structures (slide gates),
culverts, and trees over 10 cm (4 in.) in dia. were recorded on the map. The
map will provide accurate informationfor designing future sampling and
characterizationefforts in support of the site closure, lt also allows for
accurate repostingto undergroundradioactivematerial.

The vegetation and water contained in the ditch are attractive to
wildlife. To ensure that no endangered or threatened species would be
impacted by stabilizationactivities,an investigationwas conducted. No
threatened or endangered species were using the 216-A-29 ditch. However, a
pair of federallyprotected Swainson'sHawks took up seasonal residence in the
ditch at a later date.

The pair had moved into a previously unoccupied nest. Discussionswith
Federal, State, and onsite scientistsdetermined the most appropriatecourse
of action, which entailed the establishmentof approximatelya 92 m (100 yd)
buffer zone around the nest. The size of the buffer zone was based on the
facts that well drilling rigs were active within 92 m (100 yd) of the nest,
and the hawks appeared to have taken up residenceafter the well drilling
began and Swainson'sHawks are not easily disturbed by activity around the
nest. The buffer zone allowed work to continue around the nest, while
allowing the hawks to raise a successfulbrood. Ditch sediments in the buffer
zone will be exposed after the chemical sewer has been rerouted. To ensure
that no radiologicalsurface contaminationis present, the exposed stream

- sedimentswill be monitored radiologically. If contamination is found,
corrective action will be taken. Any actions taken in this portion of the
ditch will attempt to prevent disturbanceof the hawks as much as possible.
The buffer zone will be stabilized in early September after the birds migrate.

Eradicationof Woody Vegetation

There were approximately100 trees over 10 cm (4 in.) in dia. in the
ditch. The largest tree was approximately92 cm (3 ft) in dia. The
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predominanttrees were willows and cottonwoods. All trees were sprayedwith
RODEO" herbicide and cut. Trees located in areas most likely to be
contaminatedwere sampledto determinedisposal requirements. Both core
samples and activelygrowing portions of the tree were sampled. Analysis of
the samples showed that the trees could be handled as nonradioactiveand
nonhazardous. All trees over 10 cm (4 in.) in dia. were removed from th_
ditch. The stumps were left in the ditch to decrease the chance of disturbing
any undergroundcontaminationfound in the ditch.

- SpraYing

All trees were sprayedwith a 1.5-percentsolution of RODEO herbicide.
This herbicide was used becauseof the presence of water in the ditch during
the spraying activities. Spraying was necessaryto prevent resprouting of the
trees after cutting had occurred. The largest trees were not killed by the
initialherbicide applicationand required subsequenttreatment after the
trees were cut. One hole, 20 cm (2 in.) deep and 5.5 mm (I/2 in.) in dia.,
was drilled for each in. of stump dia. These holes were filled with RODEO
herbicideand covered with grease to prevent evaporation. The herbicidewas
then absorbed into th,aroots of the tree, effectivelypreventing resprouting
of the tree.

Samplinq

Sampling of the trees was necessary to determinedisposal requirements.
In light of past waste disposal knowledge and vegetation sampling, it was
believedthat the trees could be handled as nonhazardousand nonradioactive.
ten trees were selected for sampling from an area where contaminationw_s most
likely to be found. These areas were near the outfall, behind the earth dams,
and at the confluencewith the 216-B-3-3 ditch (which is more contaminated
than the 216-A-29 ditch). The trees were core sampled by means of a large
brace and bit, and the cuttings were collectedand analyzed for gross alpha,
beta, and gamma radiation. No radionuclideswere found above background
levels. In addition, 16 sampleswere taken from actively growing trees and
other vegetation in the ditch. All of these results showed no detectable
radiation.

Cuttinq

Trees were felled away from the stream channel, when possible. This
minimizedthe chance of contaminationbecause the stream channel is the most
likely source of contamination. Trees were cut as low to the ground as
possible.

" Removal

Removal of the trees over 10 cm (4 in.) in dia. was necessary to reduce
the potential for future voids and subsidence. Trees of this size and larger
were chosen to be removedbased on a size split in the ditch. The majority of

"RODEO is a registered trademarkof the Monsanto.
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the trees were this size. Smaller trees and other vegetationwere readily
incorporatedinto the soil by the mechanical action of the earth moving
equipment.

Sampling showed that the trees could be handled as nonhazardousand
nonradioactive. However, the trees were located in an area posted as surface

- contamination. To remove the trees from the ditch, careful monitoring by a
Health Physics Technician was necessary. Each tree to be removed from the
ditch was surveyed before being released from the ditch. Concern centered on

• the dragging of trees out of the ditch which activitydisturbed soil to a
depth of several in. Ground surveys of the area disturbed by the tree
dragging found no contamination. In addition, all equipmentand personnel
were monitored for radiologicalcontaminationaccordingto standard practice.
Removal of the trees was accomplishedby means of a bulldozer,winch, and a
number of wire rope chokers. Because the trees were nonradioactiveand
nonhazardous,they will be burned later near the ditch.

Isolationand Dismantlingof Structures

The PUREX Plant chemical sewer was routed from the 216-A-29 ditch to the
PUREX Plant cooling water line by opening and closing two slide gates in a
control box upstream of the outfall. The capabilityto reopen the gates was
maintained until the stream sedimentsreceived the first layers of cover
materials and no longer needed to be wetted. The slide gates located at the
upstream side of each earth dam were also maintained in a operable condition
until the stream sediments had received the first layers of cover materials.
This allowed the option of runningwater down the ditch to prevent the stream
sedimentsfrom drying out. Sedimentswere covered starting at the lower end
of the ditch and proceeding upstream toward the outfall. As each slide gate
was encountered,it was dismantled. Once the streambedreceived the initial
layers of cover soil, the chemical sewer was permanentlyisolated from the
216-A-29 ditch.

To accomplish this, the outfall pipe was excavatedto within 3.1 m
(10 ft) of the control box. Excavationany closer to the control box would
have endangered other buried pipelines in the vicinity. A sledgehammerwas
used to break a hole in the 37.5 cm (15 in.) vitrifiedclay pipe. An
inflatableplug was placed at the outfall end of the pipe, and filled with
high slump concrete.

A wood platform and slide gate were located at the upstream end of each
earth dam. After the slide was lowered to the closed position, the platform
was tore down and disposed of in the ditch.

A small metal bridge locatednear the outfallwas removed, radiologically
surveyed,and disposed of as nonradiologicwaste. Both ends of the culvert
that passes under the 200 East Area perimeterfence were sealed with concrete.

StabiIization

Stabilizationof the ditch took three phases" consolidation,
stabilization,and revegetation(Figure2).



WHC-SA-II92-FP

Figure 2. Boundary 216-A-29 Surface Contamination Area.
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In the first phase, the top layer_ of soil adjacent to the ditch was
scraped off and pushed into the streambed. This consolidatedcontaminatedand
potentiallycontaminatedsoil in the smallest possible area. The thicknessof
this layer was kept as even as possible.

In the second phase, the consolidatedsoils were covered with clean soil.
• In the upper section of the ditch, the fill was brought to the surrounding

grade level. C!e_n fill came from a nearby spoil pile. Along the lower
section, the clean fill was obtained from the upper banks of the canyon. The

• fill was placed in a series of tiers progressingdown the ditch. Tiers were
placed for each 1.6 m (6 ft) drop in elevation in the streambed. This
minimized the gradient, and thus the erosion potential. The fill was a
minimum of 0.61 m (2 ft) deep and a maximum of 2.4 m (8 ft) deep at the uphill
end. The face of the tier had approximatelya 4 to I slope. Rock was placed
on the face to prevent erosion. The walls of the canyon were regraded to
approximately10 to I slope. This allowed radiologicalsurvey and
revegetatingequipment access to the stabilizedditch. This slope also
reduced the erosion potential. See Figure 3 for a artist representationof
the stabilizedditch.

The third phase is revegetatingand repostingthe stabilized areas. A
high nitrogen fertilizerwill be spread over the area, and a mixture of
Thickspike and Siberian perennialwheatgrass planted. The grass will be
planted using techniques similar to contour farming. This will minimized the
erosion potential. Straw mulch will be spread over and crimped into the soil.

Once the stabilizationhas been completed,the entire area previously
enclosed by the "SurfaceContamination"postingwill be surveyed to confirm
that no radioactivematerials are present on the surface. The area will then
be posted as undergroundradioactivematerial.

LESSONSLEARNED

Problems observed during this project may be beneficial in planning
future decommissioningactions for outdoor waste disposal sites.

• Initial herbicideapplicationwas ineffectivein eradicatingthe
larger trees and subsequent treatmentof the stumps required, lt
would have been n,oreefficient to spray the smaller trees by hand,
cut all the trees down, and then treat the stumps of the larger
trees. This would have saved considerableeffort wasted on applying
herbicide to the larger trees. This would have also minimized

" delays associatedwith weather, as herbicideapplicationduring
moderate winds is not allowed. Weather restrictionsdelayed

- spraying for severalmonths. In addition,problems associatedwith
using the spray equipment in the steep topography of the ditch would
have been minimized.

• The larger trees should have b_en removed in the late fall. This
would have preventedth_,migratory Swainson'sHawks from taking up
residence in the ditch the followingspring. Although this would
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Figure 3. InterimStablilizationof the 216-A-29 Ditch.
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have destroyed the nesting site, other suitable nesting areas are
available.

• More effectivedust control methods were needed during the project.
Because of the steep topography of the ditch, water trucks were not
able to effectivelyapply water to the ditch. To control dust, the

• ditch was watered before,during, and after earth moving operations
each day. A bulldozerwas required to aid the water truck when it

became stuck. A sprinkler system would have been more
• cost effective, but was not teasibledue to the relative

remoteness of the ditch.

CONCLUSIONS

Interim stabilizationis expected to be completed by September 30, 1991.
Work in the buffer zone around the Swainson'sHawks nest will begin as soon as
the birds migrate. The closure plan for the 216-A-29ditch is expected to be
submittedto Ecology and EPA in May 1996, MilestoneM-20-36. lt is expected
that the stabilizationperformedwill maintain the ditch until closure can
Occur.
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