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ATTACHMENT

COMPLETION VERIFICATION REPORT
FOR REMEDIAL ACTIONS AT THE CANONSBURG PROCESSING SITE
(87/10/05)

Chapter 1. Introduction
‘

Title I of the Uranium Mill Tatlings Radiatfon Control Act of 1978 (UMTRCA)
provides for a seven-year program of remedial action at abandoned uranfum mill
tailings sites and associated vicinity properties. UMTRCA directs the U.S.
Department of Energy to select and perform remedial actions at 24 abandoned
uranfum mills (UMTRAP sites) to ensure compliance with general environmental
standards promulgated by the U.S. Environmental Protection Agency. UMTRCA also
requires NRC to concur with DOE's selection and performance of the remedfal
actions at the UMTRAP sites. Following completion of the remedfal actions,
UMTRCA directs NRC to license the Tong~term custody, maintenance, and
monitoring of the disposal sites to ensure continued protection of the public
health and safety and the environment. :

After a brief description of the NRC and DOE implementation procedures under
UMTRCA Title I, this chapter summarizes EPA's standards in 40 CFR Part 192 for
control and cleanup of residual radfoactive materfals at inactive uranium
tailings sites and identifies the conditions of NRC's concurrence with DOE's
certification of completion of remedial actions at the designated processing
site located in Canonsburg, Pennsylvania. Chapter 2 provides the basis for
NRC's conditional concurrence with DOE's completion of remedial actions at
Canonsburg. Appendix A of the Completion Verification Report (CVR) provides a
detailed comparison of the specifications for remedial action with the remedial
actions performed at the site, fncluding audits, inspections, and tests to
verify comp'fance with remedial action specifications and criteria. Appendices



B and C complete the CVR by summarizing the NRT review and approval process in
chronological order and providing a list of references that supported this
review process,

Implementation Procedures

Upon selection of the remedial actions to be implemented at a particular site,
DOE develops and issues a Remadial Action Plan (RAP) to fulfill the requirement
fn UMTRCA Section 108(a) tu select remedial actfons 1in accordance with
applicable EPA standards. The RAP describes the sarfes of activities required
to stabilize residual radioactive materials at processing sites and provide for
the long-term protection of the public and the environment. In addition to
describing the responsibilities of program participants, the R4P provides the
final conceptual design, health and safety provisions, public pirticipation and
information plans, and a description of the basic elements of post-remedi .
action main.2nance and surveillance. After review and approval, NRC conturs
with the RAP and DOE's selection of remedial actions based on the finding that
the planned remedial actions comply with EPA's standards in 40 CFR Part 102,
Subparts A, B, and C. Coincident with RAP concurrence, NRC documents the basis
for its concurrence decision in a Technizal Evaluation(ﬁg;;;;f‘"rﬁewwfﬂﬁ‘“”'

The conceptual design in the RAP provides the basis for developing a final site
design, including detailed engineering plans and specifications for
construction. NRC reviews the detailed engineering plans to ensure that
planned actions are consistent with the specifications of the RAP. During
performance of the remedial actfons, DOE implements quality assurance
procedures to assurance adherencs to design specifications. These procedures
include monitoring, 1inspections, and perfodic audits, NRC participation fin
such activities provides for ongring consultation during performance of the
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remedial actions, which provides for timely identification of potential health
and safety issues. DOE may also seek NRC concurrence on modifications to the
RAP that were necessitated by changes in site conditions encountered during
construction or changes in construction procedures. Once approved, these
medifications amend or replace portions of the RAP.

At the completion cof remedial actions, DOE conducts a thorough review of the
remedial action contractor's roecords and completion report to verify that
remedial actions were performed in accordance with the RAP or RAP
modifications. Based on this review, DOE certifies that the provisions of the
RAP have been satisfied and, tharefore, DOE's remedial actions fully comply
with the EPA itandards in 40 CFR Part 192. NRC reviews DOE's certification to
ensure that the performance of the remedial actions complies with the
specifications in the KAP and RAP modifications and te ensure that DOE's
remecdial actions comply with the EPA standards. After review and approval, NRC
concurs with the completion of remedial actions for the site and documents the
basis for this concurrence in a Comp1¢t10n Verification Report (CVR). NRC's
concurrance with DOE's cevtification fulfills the Commission's responsibility
under UMTRCA Section 104(f)(1). In addition <o supporting NRC's conzurrence
with DOE's cartificasion, ¢he CVR partially fulfills NRC's responsibilities
under UMTRCA Section 114(e) to ensure that the decision making process is
documented systemutically 244 made available to the public for convenient use.

Once remedial acifons hav: been completed, title to the disposal sites is
transfered to 0OGE for Tong-term custody, maintenance, and surveillance. DOE
develops a site-specific Surveillance and Maintenance Plan (SMP), which
describes the program of surveillance, monitoring, and maintenance activities
proposed to ensure coatinued frotection of the public and the environment from
hazards associated with the tzilings. After NRC review and concurrence, the
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SMPs are incorporated iri' 4 general NRC licens./ to b3 issued to DOE for
long~term custodial care ot\the S1)b{lized V. Anium tailfaey’. NRC issues tre
license undc~ IIMTRCA Sectivn.lod(f)(ZT to protect the public ‘health, safety,
and the environment. In add.tion to reguiring monitoring, maintenance, and
emergenc,’ measures, the NRL may also ryquire DOE to take other actions deemed
necessary by the Commission te com 1y with applicable EPA standards in 40 CFR

Part 192. Performance of these othir measures, however, is contingent upon
explicit authorizatior by the U.S. Congress.

EPA Standavds

Under Sectfun 27%(a) of the Atomic Energy Act of 1954, as amencad “y UMTRCA,
EPA prom.igated general environmental standards for contro' and cleanup of
residual radicactive materials at inactive uranium mill sites and associated
vicinity properiies.. These standar’s were published in final form in January
1983 at 40 (FR Part 192, Subparts A, B, and C. The standards previded
requirements Yor long-term stal¥1ity vd radiation protection, as well as
implementation guidanc: for groundwater rrctection. In response to several
legal challenges, the Tenth Circuit Court of Appeals in 1985 upnreld all
portions of these standaris except the implementation guidance for groundwater
prutection in Subpari C. The Court remanded EPA to promulgate groundwater
pratection standards that treat toxic constituents in the tailings consistently
with the EPA standards for active urarium mills in Subpart D of 40 CFR Part
192. EPA published proposed groundwater protection standards for fnactive
uranium mills in September 1987 as revisions to 40 CFR Part 192. In accordance
with Section 275/%) of the Atomic Energy Act, these proposed groundwater
protectfon standards are effective untii EPA promulgates the final revisions.




The following discussion summarizes the EPA standards that were effective when
NRC concurred in DOE's RAP for Canonsburg (May 1984), including a general
description of EPA's implementation guidance for groundwater protection in the
portion of Subpart C that was remanded by the Tenth Circuit Court. O0OOE's
planned remedial actions, as concurred with by the NRC, were consistent with
the implementation guidance that was in effect prior to September 1985. In the
future, however, DOE will be required to propose additional remedial actions
necessary to demonstrate compliance with the new revisions. Therefore, the
following discussion will be revised after DOE proposes and completes

performance of the additional actions required to provide for groundwater
protection at the Canonsburg site.

NRC's conditional concurrence with DOE's certification of completion of
remedial actions at the Canonsburg site means that, with the exception of the

conditions noted in the following section, the NRC staff has performed the
following actions:

s 1. Verified that the remedia) actions have been performed cor-istently with
specifications provided 1in the RAP and RAP modifications or that

deviations to these specifications do not significantly affect compliance
with the EPA standards;

2. Concluded that the remedial actions comply, with reasonable assurance,
with the EPA standards in 40 CFR Part 192, Subparts A, B, and C; and

1
1
3. Determined that the site has been sufficiently prepared to initiate

long=term custody to ensure protection of the public health and safety and |
the environment. |




Specifically, NRC's completion concurrence is based on findings discussed below
in each of four review areas relevant to the EPA standards in 40 CFR Part 192.

Long-term Stability

The EPA standards in 40 CFR Part 192.02(a) require that control of the
tailings be designed to be effective for up to 1000 years, to the extent
reasonably achievable and, in any case, for at least 200 years.

Based on 1ts review, the NRC staff conclude that the remedial actions
performed by DOE at the Canonsburg site comply with this requirement,
except as noted, “ecause tne encapsulation cell on site has been designed
and constructed to protect against surface erosion, anticipated geologic
processes, and engineering failure. Specifically the staff concluded that

(1) flood analyses and Investigations adequately characterize the flood
potential of the site,

(2) analyses of hydraulic design of the site are appropriately documented
and employ an acceptable level of conservatism, and
with
(3) the remedial actions assure compliance‘(lhe long=term stability
provisions of the EPA standards in 40 CFR Part 192, Subpart A with respect

to surface water hydrology and erosion protection considerations, except
as noted in concurrence condition number 1.

(4) stratigraphic, geomorphic, seismic and tectonic fnvestigations

adequately characterize the site to support conciusions regarding geologic
and geotechnical stability,
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(5) finvestfgations performed at the site are adequate to justify the soil
\73nd rock (properties of the subsoils, tailings, and borrow materials

u(f?hlsnt to demonstrate geotechnical stability of the tailings
embankment,

(6) analyses and construction of the tailings embankment provide
reasonable assurarce of compliance with the long=term geotechnical
stability provisions of the EPA standards in 40 CFR Part 192, Subpart A,

(7) design and construction of the tailings embankment employ adequate

margins of safety to ensure long-term geotechnical stability in compliance ‘
with 40 CFR Part 192, Subpart A.

Radon Attenuation

The EPA standards in 40 CFR Part 192.02(b) require that control of
residual radicactive material be designed to provide reasonable assurance
that releases of radon-222 from the material to the atmosphere will not
(1) exceed an average release rate of 20 pCi/m?-s or (2) increase the
annual average concentration of radon=-222 in air at or above any location
outside the disposal site by more than 0.5 pCi/l. DOE's design
incorporates a multiple-layer radon barrier comprised of compacted earthen
materials that inhibit diffusion of radon fnto the atmosphere.

Based on 1its review, the NRC staff conclude that the remedial actions
performed by DOE at the Canonsburg site comply with this requirement
because the disposal site has been designed and constructed to limit
radon-222 releases to below the average release rate of 20 pCi/m?-s and
that this limit will not be exceeded for up to 1000 years, to the extent
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reasonably achfevable, and, in any case, for at least 200 years.
Specifically)the staff concluded that

(1) parameter values used in analyses to design the radon barrier to
demonstrate compliance with the EPA standards in 40 CFR Part 192, Subpart

A, have been adequately justified on the basis of site-specific
fnvestigations, and

(2) the radon barrier has been designed and constructed in a manner that
provides reasonable assurance of compliance with the 20 pCi/m?~s average

release limit for the duration of the design perfod specified in
§192.02(a).

Water Protection

EPA's implementation gquidance in Subpart C of 40 CFR Part 192 admonished
DOE to conduct site-specific assessment of background groundwater quality,
the extent of groundwater contamination, and the rate, direction, and
attenuation of “ontaminated groundwater migration. Based on this
a:cessment, th. guidance suggested that DOE select and conduct remedial
actions sufficient to meet appropriate water quality standards consistent

with regulatory considerations in EPA's hazardous waste management system
(40 CFR Part 264).

Based on its review of the RAP, NRC staff concurred with the planned
remedial actions on the basis that existing and projected future
groundwater contamination would not pose significant hazards to humans and
the environment. As discuss above, however, the NRC staff will not concur
that remedial actions comply with the groundwater protection provisions in



40 CFR Part 192, until after EPA promulgates these provisions and DOE
adequately demonstrates compliance.

Cleanup of Contaminated Land

The EPA standards in 40 CFR Part 192.12(a) require that remedial actions
be conducted to provide reasonable assurance that, as a result of residual
radicactive materials from any designated processing site, the
concentration of radium-226 in earthen materials outside the encapsulation
cell and disposal site averaged over any area of 100 m? does not exceed
the background level by more than (1) 5 pCi/g averaged over the first 15

cm of sofl below the surface and (2) 15 pCi/g averaged over any 15-cm
thick layer of soil more than 15 cm below the surface.

Based on its review, the NRC staff concludes that DOE's remedial actions
at the Canonsburg tite do not comply with the EPA standards in 40 CFR Part
192.12(a) for cleanup of residual radioactive material at the Canonsburg
site. DOE's cleaned up the Canonsburg site to meet alternative criteria
for radium-226 concentrations fn soils as follows: (1) 44 pCi/gm in Area
A, (2) 22 pCi/gm in Area B (with the exception of a lens of contaminated
material that was stabilized 1n place), and (3) 15 pCi/gm in Area C.
Assessments of compliance with these limits considered the long=term
ingrowth of radium=-226 resulting from thorium=230 decay because the
thorium and radium are currently not 1in isotopic equilibrium. DOE
encapsulated residual radioactive material in excess of 100 pCi/gm Ra-226
fn the disposal cell at Canonsburg. Specifically, DOE has not
demonstrated compliance with the EPA standards fn 40 CFR Part 192.12(a)
for cleanup of Ra=226 in earthen materials averaged over any 15-cm layer
more than 15 cm below the land surface in those portions of Area B that
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hive not been included in the disposal site. Area A is fully contained
within the dispcsal site (i.e., boundary of permanent fencing) and thus is
not subject to tl > 15 pCi/gm cleanup standard in Part 192.12(a)(2) because
it does not satisfy the definition of "land" provided in Part 192.11.
Unlike Areas A and B, Area C has been cleaned up to comply with the 15§
pCi/gm Ra-226 concentration limit because DOE proposes to release this
area for unrestricted use.

Conditions of Concurrence

Under Section 104(f)(1) of UMTRCA, NRC concludes that DOE has not completed
remedial actions at the designated uranium processing sfte located in
Canonsburg, Pennsylvania. Consequently, the staff only conditionally concurs
with DOE's certification of completion subject to the following conditions:

(1) DOE needs to demonstrate that the quality and placement of rock riprap
used to protect the encapsulation cell from surface water erosfon fis
sufficient to ensure long~-term stabiIity of the site in accordance with
the EPA standards in 40 CFR Part 192.02(a). This issue was fdentified as
an unresolved construction issue based on NRC staff observations of the
Canonsburg site in a letter to DOE dated July 1, 1987. In response to
this letter and discussions among DOE and NRC staff, DOE is presently
reassessing the quality and placement of rock riprap at the Canonsburg
site. Therefore, NRC's concurrence with DOE's certification of completion
of remedial actions at Canonsburg 1is contingent wupon a future
demonstration by DOE that remedial actions performed to date to protect
the residual radioactive materials from erosfon, and any additional
actfons found necessary, comply with EPA's Tong-term control standard in
40 CFR Part 192.02(a).
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(2) DOE needs to demonstrate compliance with EPA's revised groundwater
protection standards in 40 CFR Part 192, Subparts A-C. EPA published
proposed revisions to the standards on September 24, 1987, which was three
years after NRC first concurred with planned remedial actions at
Canonsburg. DOE has not demonstrated at this time that the disposal cell
has been designed and will perform 1in accordance with the proposed
standards and that existing groundwater contamination at the site has been
corrected to comply with the proposed standards. Therefore, NRC's
concurrence with DOE's certification of completion of remedial actions at
Canonsburg 1s contingent upon a *uture successful demonstration by DOE
that remedial actions performed to date, including any additional future

actions, comply with the revised groundwater protection standards in 40
CFR Part 192.

(3) DOE needs to demonstrate that any portion of the processing site that
s not part of the disposal site has been cleaned up to meet the standards
in 40 CFR Part 192.12(a). DOE has adopted criteria for Areas A and B that
allow higher maximum concentrations of Ra-226 1n soil than the limits
provided in Part 192.12(a)(2). Although Area A 1s part of the disposal
site and not subject to compliance with the cleanup standard, DOE proposes
to release portions of Area B that may not have been cleaned up to comply
vith the 15 pCi/1 limit provided in Part 192.12(a)(2). Therefore, NRC's
concurrence with DOE's certification of completion of remedial actions at
Canonsburg 1s contingent upon a successful future demonstration by DOE
that cleanup actfons at the Canonsburg site comply with the Ra-226
concentration 'imits provided in 40 CFR Part 192.12(a).

(4) DOE needs to demonstrate that additional residual radicactive material
resulting from Vicnity Property (VP) cleanup will not be disposed of at
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the Canonsburg site. DOE will most likely continue to need a depository
for residual radioactive material because VPs will probably continue to be
found after certification. However, continued disposal of these materials
may alter the basis for NRC's concurrence that remedial actions at
Canonsburg comply with the EPA standards in 40 CFR Part 192. Therefore,
NRC's concurrence with DOE's certification of completion of remedial
actions at Canonsburg is contingent upon a future demonstration by DOE
that additional residual radioactive materials will not be disposed of at
the Canonsburg site after a given termination date imposed by regulation.

(5) DOE needs to demonstrate that effective and enforceable institutional
restrictions are in place for Area C (1) to protect the integrity of
monitoring installations 1in this area from misuse, damage, and other
deleterfous actions and (2) to prevent subsurface intrusion until the
groundwater monitoring program verifies that the disposal site is not
causing significant groundwater contamination in this area. DOE has
informed NRC that it is pursuing a land-use restriction imposed by the
General Assembly of the Commonwealth of Pennsylvania. Although this has
not yet been accomplished, it is expected to be imposed by a legislative
transfer bill that was introduced in the 1987 session of the Genera!
Assembly (Hou'e Bill No. 1144).  The land-use restriction against
subsurface intru. on may be removed in the future if such action would
comply with the revised EPA groundwater protection standards and if site
monitoring confirms that significant groundwater contamination is not
occurring in this area as a result of the disposal site. Therefore, NRC's
concurrence with DOE's certification of completfon of remedial actions is
contingent of successful future imposition of institutional restrictions

for Area C to protect monitoring installations and prevent subsurface
intrusion.
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The conditions 1isted above must be fulfilled prior to NRC's full concurrence
with DOE's certification that remedial actions have been completed at the
designated processing site at Canonsburg, Pennsylvania. NRC will not license

the Canonsburg disposal site until after the concurrence conditions have been
fulfilled.

Ii addition, NRC's conditional concurrence with completion of remedial actions
at Canonsburg does not include concurrence with completion of remedial actions
at the Burrell Township disposal site. The quantity of residual radioactive
material being disposed at the Burrell Township site is large enough to
consider this site a significant VP. Therefore, completion of remedial actions
for the Burrell site must be independently determined. DOE has not yet
submitted to NRC a completion report for the Burrell site. NRC's decision
regarding concurrence with completion of remedial actions at Canonsburg has no

bearing on DOE's need to acquire separate NRC concurrence with completion of
such actions for the Burrell Township disposal site.




Chapter 2. Basis for NRC Concurrence

NRC has concurred with DOE's certification of completion of remedial actions at
the designated processing site in Canonsburg, Pennsylvania, subject to the
conditions listed in Chapter 1. NRC's decision to conur is based on
comprehensive reviews of all documentation submitted by COE to support the
selection and performance of remedial actions, most notably the Remedial Action
Plan and Remedial Action Completion Report. These reviews were performed by
the NRC staff in the Office of Nuclear Material Safety and Safeguards located
in Silver Sprirj, Maryland from 1981 through 1987. Staff reviews included
participation by experts in the areas of health physics and radiation
protection, geotechnical engineering, surface water hydrology, groundwater
hydrology, geology, and geochemistry. The concurrence decision is based on
detailed reviews performed by each of these technical disciplines as outlined
below:

Geotechnical Engineering - included evaluation of liquefaction potential,
slope stability, radon diffusion, settlement, materials properties and
testing, construction procedures, as-built drawings, and other
geotechnical aspects of the construction.

Surface Water Hydrology = included evaluation of hydrologic site
characteristics, geomorphology, flooding determinations, dam failures,
erosfon protection, construction and placement of erosion protection
features, and other aspects of the remedial action.

Ground-water hydrelogy = fncluded evaluation of geologic and hydrogeologic
site characterfstics, characteristics of contaminated soils and
groundwater, hydraulic performance of the encapsulation cell, groundwater
flow and contaminant transport, attentuation of contaminants, and other

aspects of the remedial actions.




Geology and geophysice = included evaluation of stratigraphy, structure,
sefsmic activity, and geomorphology in support of geotechnical
engineering, surface water hydrology, and groundwater hydrology.

Radiological - included evaluation of radon attenuation and diffusion

through cover materials, characterization of the extent of radiological
contamination, verification of residual radiocactive materia) cleanup, and
other radiological aspects of the remedial action.

After NRC concurrence with the RAP, NRC staff reviewed and concurred with 2
modifications to the specifications in the RAP on January 24 and 28, 1986, to
accomodate changes propcsed by DOE. These changes were necessitated by
differences between predicted and actual site conditions (e.g., extent of
contamination), construction complications, and optimization of site design.
NRC staff also reviewed and concurred with DOE's Remedial Action Inspection
Plan on December 5, 1985 Ouring performance of the remedial actions, the NRC
staff participated in numerous site inspectinns, field observations,
assessments of onsite data and records. and review of the DOE Site Audit
Reports. Further, NRC staff reviewed the final draft Completion Report for the
Canonsburg processing site, which was submitted to NRC in October 1986, These
revievs and evaluations collectively support the NRC's finding that, with the
excep.ion of the conditions noted in Chapter 1, DOE has completed riﬂﬁﬁ;#'
actions at Canonsburg in accordance with the specifications andﬁz;;teria
provided in the RAP and RAP modifications and that these actions comply with
the EPA standards in 40 CFR Part 192, Subparts A, B, and C.

A ...Geotechnical Engineering ... . _ ..

The geotechnical engineering aspects of the Canoniburg Certification Report
were reviewed to determine whether those aspects of the remedial action at the
Cancnsburg disposal site were constructed in accordance EL}Qﬂ}he applicable
constcht1on specifications, (\thsaﬁtyziq/khwbe ApRpaved Remedial Action Plan
(RAP), RAP modifications, RAIP and final design. Items reviewed included
descriptions of construction operations, as-built drawings, laboratory and
field testing data, Remedial Action Contractor (RAC) inspection reports, and



0OE and RAC Quality Assurance Audits. In addition, the review was based on
staff observations and review of records during onsite inspections.

Based on its review, the NRC staff concludes the following:

1. Appropriate tests (gradation and Atterberg limits) and inspections were
performed to assure that the proper material type was being placed for
each phase of construction. Placement and compaction of construction
materials were routinely inspected to assure that the moisture and density
requirements were met and that soil moisture was uniform throughout the
compacted 11fts. The loose thickness of the 1ifts was verified
perfodically to ensure compliance to the speciffcation requirements for
the particular type of material.

2. Laboratory and field testing was conducted in accordance with acceptable
test procedures and by trained and qualified personnel. Records showing

acceptable calibration of measuring and testing equipment are included in
the Completion Report.

3. The Completion Report shows that frequencies of materials testing and
inspectfon comply with the frequencies specified in the RAIP and in the
NRC Staff Technical Position on Testing and Inspection Plans.*

——

L

*Oraft Staff Technical Position on Testing and Inspection Plans During A

Construction of DOE's Remedial Action at Inactive Uranium Mi11 Tailings Sites.
( WM-8XXX." “USNRC.” June, 1985, = - s A

Nt s

-

4, ‘Cgafiﬁuoﬁs 155b;€110ns verified that the volume of organics {hcidded in
the construction materials was limited to the amount specified in the RAP.

5. Radon barrier layer B was continually fnspected to assure that the
specified amount of bentonite was uniformly blended into the soil.

6. Test fills constructed at the borrow and disposal sites adequately
verified that the material, placement, and compaction method requirements

-




specified for the liner and radon barrier layers result in the desired
permeabilities and densities in the as=built encapsulation cell,

7. As-built drawings adequately document that the remedial action was
completed consistendiy(with the approved design.

@ er“#"@Vﬁg
8. Final slope, elevation, and compaction ficatioms of the ggxngafion

soil and capillary break were adequately 1niafcted to ensure(final
el g

conditions were consistent with those 5625444ed ifn the RAP and final

design.

Based on the above conclusions, and on the results of onsite inspections (see
Appendix 1) performed by NRC staff during construction, the NRC staff concludes
that the geotechnical engineering aspects of construction were performed 1n
accordance with the specifications identified in the Remedfal Action Plan (RAP)
and Remedial Action Inspection Plan (RAIP), which NRC con$un:se with.

ruu-mlblcl nﬂ"“""“

additfon, the NRC staff concurs that the remedial act1onsugbmply[h1th EPA's
standards in Subpart A of 40 CFR Part 192 with respect to geotechnical aspects

of the design and construction of the encapsulation cell and appertenances at
*he Canonsburg site.



Surface Water Hydrology and Erosion Protection

NRC staff reviewed the surface water hydrology and erosion protection aspects
of remedial actions at Canonsburg to ensure that those aspects of the remedial
action at the Canonsburg disposal site were constructed in accordance with the
applicable construction specifications as stipulated in the RAP, RAP
modifications, RAIP, and the final design. Areas of review included
construction operations, laboratory and field testing, and Quality Assurance
Audits. In addition, the review was based on NRC observations of the remedial
actions and reviews of records and testing during several onsite inspections.

Based on its review, the NRC staff concludes the following:
[TED NOTE: Add conclusions here about what they did correctly]

1. Appropriate tests (gradation and durability) and inspections were
performed to assure that erosion protection materfals were properly
placed. Placement of materials was routinely inspected to assure that the
rock size and gradation specifications were met. The thickness of the
rock layers was verified periodically to ensure compliance with the
specifications for the particular type of material,

2. Laboratory and field testing was conducted in accordance with acceptable
test procedures and by trained and qualified personnel.

5 Frequencies of materials testing and inspection comply with the
frequencies specified in the RAIP.

4. Visual inspections by the NRC staff of the completed work indicate that
the quality of the rock tested may not be representative of the rock that
was actually placed. Visual observations indicate that pocr quality rock
was placed in the diversion ditches.

5. Visual observations by the NRC staff indicate that the rocks were not

placed in a manner which assures that adequate areal coverage has been




achieved. There was one large area where the specified rock was not
placed. [TED NOTE: Is this consistent with conclusion #1?7]

Based on the preceding conclusions, the NRC staff concludes that the selection
and placement of rock riprap used for erosion protection was not performed in
accordance with the NRC-approved specifications and criteria identified in the
RAP and the RAIP. Until this issue is resolved sufficiently, the NRC staff
cannot concur that remedial actions at Canonsburg comply with EPA's standards
in Subpart A of 40 CFR Part 192 with respect to erosion protection,



Groundwater Protection

The groundwater protection aspects of the Canonsburg Completion Report were
reviewed against applicable sections of the Remedial Action Plan (RAP) and
subsequent modifications, as concurred with by NRC. Areas of review included
groundwater monitoring, encapsulation cell construction, residual radicactive
materials characterization, construction operations, and appropriate quality
assurance audits. The EPA implementation guidance in Subpart C of 40 CFR Part
192 was remanded by the Tenth Circuit Court of Appeals after NRC concurred with
the RAP for Canonsburg. Compliance with the revised EPA standards for
groundwater protection will be determined after EPA promulgates standards and
DOE completes additional actions, if necessary, required to comply with the
revised standards. The discussion below provides the current NRC staff
observations of grBundwater protection aspects at the Canonsburg processing
site.

; In 1984, DOE monitored groundwater quality less frequently than specified
in the RAP. In 1986, DOE did not monitor groundwater quality at
Canonsburg. However, comparisons of dissolved constituent concentrations
from earlier periods (1979-1983) with data concentration data from 1985
fndicate that groundwater quality was not significantly impact by the
encapsulatfon cell through 1985,

2. Surface water effluent was sampled according to frequency requirements in
the NPDES permit (Ref.?). Although nonradiological constituents and
Ra=226 were analyzed in the samples, Th-230 concentrations were not
determined. Therefore, DOE has only partially complied with the
requirements of the NPDES discharge permit for the Canonsburg site.

3. Records of DOE's cleanup of residual radiocactive materials contaminated
with chromic acid adequately demonstrate that the materials disposed of in
the encapsulation cell, with one exception, did not fail EPA's EP toxicity
test (40 CFR Part 261.XX). Based on the low concentration of chromium
anticipated to leach from these materials, therefore, leachate from the
encapsulation cell should not cause significant impacts on the quality of
surface water in Chartiers Creek.



Hydraulic properties of the materials utilized in the cover and liner were
tested and inspected as specified in the RAIP. Based on acceptable
construction of the cover and 1iner, the NRC staff conclude that the

l

encapsulation cell has been designed and constructed to limit potential 1

adverse impacts on surface water quality in Chartiers Creek. Further

verification of the design, construction, and properties of the cover and |
|

liner systems are provided in the "Geotechnical Engineering" section of
this chapter. |

5. Decay of organic materials placed in the encapsulation cell should not

significantly affect the hydraulic properties of the materials used to |
construct the cell or the mobility of contaminants released from the
residual radioactive materials. Thus, the NRC staff conclude that

placement of organic materials, in accordance with spec:.fied limits,
should not significantly affect surface water quality of Chartiers Creek $
[cf. Letter from NRC to OCE, June 10, 1985]. Potential effects of organic

material encapsulation are discussed in Chapter 3, RAP Feature No. 4. |

As stated previously, the NRC staff cannot conur that DOE's remedial actions
have with groundwater protection provisions of the EPA standards until after
EPA promulgates the standards and DOE completes additional remedial actions, if
necessary, to demonstrate compliance with the standards.



Geology and Geomorohology

Geologic aspects of the site were studied and described in the Processing Site
Characterization Report (DOE, 1984). Based on its review, the staff concluded
that natural geologic conditions and processes with two exceptions were not
significant issues with respect to stability ot the disposal site and
compliance with the EPA standards in Subpart A of 40 CFR Part 192. Consistent
with this conclusion, the RAP did not include specifications with respect to
geologic and geomorphologic conditions. Therefore, geologic considerations
were not significantly evaluated by the NRC staff in its review of the
completion of remedial actions.

The two exceptions included (1) seismic stability of the encapsulation cell and
(2) protection of the residual radicactive materfals from erosion resulting
from flooding or channel modifications of Chartiers Creek. The completion
verification review of seismic stabilfty is included in the Geotechnical
Engineering review section. The NRC staff's erosion protection review fs
described in the surface water hydrology section.

NRC staff conducted site visits and inspections during performance of remedial
actions at Canonsburg. These visits and inspection did not yield any new
observations of geologic and geomorphic conditions or processes that would
require modifications to the remedial actions to comply with the EPA standards
in Subpart A of 40 CFR Part 192.




Radiation Protection

The NRC staff reviewed radiation protection aspects of remedial actions at
Canonsburg to ensure that cleanup of residual radioactive materials wis
performed in accordance with specifications in the RAP and RAP modifications,
RAIP, and the final design. Areas of review included contaminated material
excavation, verification of cleanup, laboratory and field testing, and quality
assurance audits. In addition, the review was partially based on NRC staff
observations and review of on=site records during the remedial actions.

Based on 1ts review of remedial actions at Canonsburg, the NRC staff concludes
the following:

1. DOE performed the remedial actions in accordance with the Ra-226 cieanup
criteria provided in the RAP. The criteria were established in a manner
that accounted for the gradual ingrowth of Ra=226 as a result of Th-230
decay. The criteria for Ra-226 concentrations in earthen materials over
any 100 m? areg for any 15-cm thick layer that is at least 15 cm below the
land surface are as follows:

Area A - 44 pCi/gm Radium=-226
Area B =~ 22 pCi/gm Radium-226
Area C - 15 pCi/gm Radium=-226

Residual radioactive material on the site which was in excess of 100
pCi/gm Ra-226 was encapsulated in the disposal cell. The NRC staff
concludes that DOE's remedial actions satisfy the EPA standards in 40 CFR
Part 192 for cleanup of Ra=226 in the top 15 cm of sofl because DOE placed
at least 60 cm of uncontaminated fill across areas used for disposal of VP
materials with Ra=-226 concentrations below 100 pCi/1. However, the NRC
staff concludes that the remedial actions do not comply with EPA's
standards for cleanup of Ra=226 in soils below 15-cm from the land surface
because the criteria listed above exceed the 1imit provided in the EPA
standards. With an average background concentration of 1.3 pCi/gm Ra-226,
the cleanup standard for Ra=226 in earthen materials outside the
encapsulation cell should have been 16.3 pCi/1 averaged over any 100-m?
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area for any 15-cm layer more than 15 cm below the land surface. DOE has
not demonstrated the need to use supplemental standards for the cleanup of
residual radioactive materials at the Canonsburg site based on the
criteria provided in 40 CFR Part 192.21. Therefore, DOE's remedial
actions do not comply with the EPA standards in 40 CFR Part 192.12(a) for
cleanup of Ra=226 in any 15-cm layer more than 15 cm below the land
surface. To resolve this issue, DOE must demonstrate that residual
radioactive materials have been cleaned up to comply with the EPA
standards in 40 CFR Part 192.12(a) in all areas that are not part of the
disposal site (e.g., portions of Area B outside of the permanent fencing).

Ouring performance of remedial actions, DOE proposed to stabilize a lens
of contaminated material (4 feet thick over approximately 1.6 acres) in
place 1n Area B. Because the lens extends beneath the encapsulation cell,
which was already under construction at the time the lens was dfscovered,
the removal of this material would have jeopardized the stability of the
encapsulation. NRC staff reviewed DOE's assessment of radon release,
stability characteristics, and potential for groundwater contamfation
assocfated with the lens. Based on its review, the NRC staff concluded
that (1) removal of the lens may jeopardize the stability of the
encapsulation cell, (2) stability of the encapsulation cell would not be
significantly reduced because of the lens, (3) the lens could be
stabilized 1n a manner that complied with the radon release standard fn 40
CFR Part 192.02(a), and (4) the lens would not cause significant
contamination of Chartiers Creek as a result of leaching and groundwater
transport to the creek. Although the design radon flux for the lens was
projected to be 30 pCi/m2~s, the NRC staff agreed with DOE's determination
that the average radon flux for the site would be approximately 10.6
pCi/m?=s. Therefore, the staff concurred with DOE's proposal to stabilize
the lens of residual radioactive material in place in Area B.

DOE has disposed of Vicinity Property (VP) material at the Canonsburg
disposal site west of the encapsulation cell because concentrations of
Ra=226 in this material was less than the 100 pCi/gm criterion for
fnclusion in the cell. Because VPs will probably continue to be found
after certification that remedial actions are complete at Canonsburg, OOE

11



will most likely continue to need a depository for contaminated material
from the VPs. However, continued disposal of these materials at
Canonsburg could potentially destabilize the encapsulation cell and
Jjeopardize compliance of the site with the EPA standards. Therefore, 0OE
needs to terminate disposal of residual radioactive materials from VPs at
the Canonsburg site by a date imposed by regulation,

OOE has demonstrated that Area C has been cleaned up to comply with the
Ra=226 concentration limits provided in 40 CFR Part 192.12(a). In
additfon, DOE has demonstrated that Area C has been backfilled with at
least 60 cm of uncontaminated backfill materials. Based on these
demonstrations, DOE requested NRC concurrence in release of Area C for
unrestricted use. Upon review of this request, NRC staff expressed the
following two conditions on the release of this area for unrestricted
uses:

® Protection of the integrity of monitoring installations 1n Area C
from potential misuse, damage, and other deleterious actions,

® Prevention of any subsurface fntrusion until the groundwater
monitoring program verifies that the disposal site is not causing
significant groundwater contamination beneath Area C.

These conditions would be implemented by a land-use restriction imposed by
the General Assembly of the Commonwealth of Pennsylvania. This has not
been accomplished yet, but 1t 1s expected to be effected by a legislative
transfer bill that was introduced in the 1987 session of the General
Assembly (House Bill No. 1144). The prohibition on subsurface intrusion
may withdrawn in the future if such action fs consistent with the EPA
standards for groundwater protection at Canonsburg and 1f the groundwater
monitoring program verifies that significant groundwater contamination
does not exist.

The techniques used for verifying radiological cleanup at the processing
site comply with DOE's summary protocols and the Vicinity Property
Moiaynia [....M.... (VPMIM) procedures, with which NRC had previously
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concurred. With the exceptions noted previously in this section, DOE's
radiological survey records verify compliance with EPA's cleanup standards
in Subpart B of 40 CFR Part 192,

Therefore, the NRC staff concludes that remedial actions at the Canonsburg
processing site do not comply vith the EPA standards in 40 CFR Part 192 for the

reasons stated above.

Summary

The NRC staff reviewed geotechnical engineering, surface water hydrology,
groundwater hydrology, geology, geomorphology, and radfation protection aspects
of remedial actions at the designated processing site in Canonsburg,
Pennsylvania. The purpose of these reviews were to ensure that DOE performance
remedial actions at the site in accordance with specifications in the RAP, RAP
modifications, and other supporting project documents ard to ensure that these
actions comply with EPA standards for cleanup and disposal of residual
radioactive materials at designated processing sites. Based on these
comprehensive reviews, the NRC staff concludes that, with several exceptions,
DOE has performed remedial actions at the Canonsburg site in accordance with
specifications and that these actions comply with EPA's standards in 40 CFR
Part 192, Subparts A-C. The exceptions remain as open issues that must be
resolved by DOE prior to full NRC concurrence with certification of compliance
with the EPA standards and licensing of the Canonsburg disposal site. They
have been documented in Chapter 1 as conditions for NRC's concurrence with
DOE's certification of completion of remedial actions. This Completion
Verification Report will be revised in the future when DOE has resolved these
open issues prior to NRC concurrence with DOE's certification.
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