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Safety Evaluation Report
Flannery Building
Material License No. PA-0821

Introduction

The Pennsylvania Department of Environmental Protection, Bureau of Radiation
Protection (DEP/BRP) has prepared this Final Safety Evaluation Report (FSER)
to provide the background and rationale for the Department’s approval of the
Final Status Survey Report (FSSR) prepared for the Flannery Building (Ref. 1),
and termination of Radioactive Materials License No. PA-0821. This FSER also
provides the bases for approval of areas proposed by the Licensee for release
using hazard assessments, in accordance with License Conditions 14C, and 15B.

After completing decontamination of the Flannery Building the Licensee and its
contractors have conducted final radiological surveys and prepared the FSSR, in
accordance with guidance provided by DEP/BRP. At the option of the DEP/BRP,
this FSER is being prepared following applicable practices of the U. S. Nuclear
Regulatory Commission (NRC), as detailed in References 2 and 3.

In the Interim Safety Evaluation Report (Ref. 4), the Department has previously
provided the background and rationale for approval of the Licensee’s
Decontamination Plan and Final Status Survey Plan, as well as Amendment 2 to
License No. PA-0821.

Background

The Flannery Building' is located at 3530 Forbes Avenue, Pittsburgh, PA in a
commercial and residential area near the central buildings of the University of
Pittsburgh. The building is owned by Parkvale Bank, 4200 William Penn
Highway, Monroeville, PA. DEP/BRP issued Pennsylvania Radioactive Material
License No. PA-0821 to Parkvale in response to an application received on
September 10, 1999.7 This license authorizes possession of building materials
and soils that are contaminated with radium. The license (as amended) also
includes criteria for remediation of the contamination, (see following Section III.
— Decontamination Criteria). Licensee activities are restricted to removal and
preparation of these materials for disposal at appropriate licensed disposal sites.
Until the decontamination criteria are satisfied, access to the building is restricted
and appropriate radiation controls must be maintained. Upon confirmation that
these criteria are satisfied, DEP/BRP will terminate the license granting
unrestricted release of the building. Termination of Radioactive Materials
License No. PA-0821 will be a separate action taken by the DEP/BRP Licensing
Section.

' The building located at 3530 Forbes Avenue, Pittsburgh, PA is referred to either as the Flannery Building

or the Parkvale Building. The building was named for Joseph M. Flannery, President of the Standard
Chemical Co. in the early 1910’s.

? Materials License No. PA-0821 subsequently was amended and the final version, dated January 28, 2002

is provided in the Appendix to the Department’s ISER, Ref. 4.
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The Flannery Building has a long history associated with the processing of radium
for commercial and medical use. Built in approximately 1911, this building is
five stories high with a basement. The building was used for radium laboratories,
and numerous offices, associated with the radium processing activities. Radium
work was phased out in the 1930’s, and subsequently the building has been used
for various offices and banking activities. As the result of these early radium
processing activities, radioactive materials (radium and natural radioactive decay
products) were deposited within the building, including the original heating
system and the original plumbing drainage system. Radioactive contamination
was greatest on the fourth and fifth floors, roof and basement.

Comprehensive characterization and decontamination work has been ongoing in
this building since June 2000. DEP Staff have maintained close oversight of the
cleanup activities and provided guidance to the licensee and their contractors on a
continuing basis. As a result, the work has been conducted in a manner that
ensured adequate protection of the workers, public and the environment.
Furthermore, DEP staff has ensured that decontamination activities have been
carried out in accordance with PA Regulations and Materials License No. PA-
0821.

The following actions by the Department are prerequisites to termination of
Materials License No. PA-0821:

e Review and approval of the Final Status Survey results

e Review and approval of the technical bases for the Licensee’s
identification of hazard assessment areas

e Confirmation of the final radiological conditions by independent surveys
throughout the building.

After license termination, future use of this building is uncertain. Parkvale will
have no restrictions imposed by DEP/BRP, and any future use will be a business
decision by Parkvale. However, it appears likely that the building will be
available for restoration for commercial, office, or residential use.

Criteria for Decontamination for Unrestricted Release

The decontamination criteria, specified as License Conditions in License No. PA-
0821, as amended, are required to be met as prerequisites to license termination
and to grant unrestricted release of the Flannery Building. These License
Conditions are as follows:

“14. Areas of the contaminated property shall not be released for unrestricted use
unless License Conditions 14 A and 14 B are met or 14 C is met:
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A. Removable Radium (Ra) 226 contamination does not exceed 20
disintegrations per minute per 100 square centimeters (dpm/100cm?)
above background at any location. Fixed Ra-226 contamination does not
exceed an average of 100 dpm/100cm® above background when averaged
over an area no greater than 1 square meter (m?). Fixed Ra-226
contamination does not exceed 300 dpm/100cm” above background at any
location.

B. The average gamma exposure rate for interior surfaces may not exceed
SuR/hr above background at 1 meter from any surface averaged over an
area no greater than 10 m*>. The maximum gamma exposure rate for any
interior location is 10 pR/hr above background at 1 meter from any
surface. The average gamma exposure rate for exterior surfaces may not
exceed 10 uR/hr above background at 1 meter from any surface when
averaged over an area no greater than 100 m>. The maximum gamma
exposure rate for any exterior location is 20 uR/hr above background at 1
meter from any surface.

C. Areas of the building may be released for unrestricted use if the residual
radioactivity from licensed material does not result in a dose exposure
(TEDE) in excess of 25 mrem per year to an average member of the
critical population group, and the residual radioactivity from licensed
material has been reduced to levels that are as low as reasonably
achievable (ALARA). Areas of the building eligible for release under
Condition 14 C are: (1) those areas that do not meet Conditions 14A and
14B release criteria due to structural concerns, or (2) those areas that do
not meet Conditions 14A and 14B release criteria due to inaccessibility, or
(3) those areas that do not meet Conditions 14A and 14B release criteria
due to safety concerns. The Pennsylvania Department of Environmental
Protection must approve each area. Compliance with Condition 14C will
be demonstrated by performing a Hazard Assessment for each eligible
area.

“15. Contaminated soil shall not be released for unrestricted use unless License
Condition 15a or License Condition 15B is met:

A. Ra-226 concentration in soil may not exceed 5 picocuries per gram
(pCi/g)above background.

B. Soil beneath the building may be released for unrestricted use if residual
radioactivity from licensed material does not result in a dose exposure
(TEDE) in excess of 25 mrem per year to an average member of the
critical population group, and that residual radioactivity from licensed
material has been reduced to levels that are as low as reasonably
achievable (ALARA). Soil beneath the building eligible for release under
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Condition 15B is (1) soil that does not meet Condition 15A release criteria
due to structural concerns, or (2) soil that does not meet Condition 15A
release criteria due to inaccessibility. The Pennsylvania Department of
Environmental Protection must approve each area. Compliance with
Condition 15B will be demonstrated by performing a Hazard Assessment
for each eligible soil area.

“16. Long term (annual) Radon concentrations of indoor air shall be estimated for
each occupiable area. Areas below 4 picocuries per liter may be released as
unrestricted. The Department shall be consulted for guidance in addressing
areas above this level.”

Building Description

The Flannery Building consists of five stories, plus a mezzanine and full
basement with interior dimensions of approximately 67 x 117 feet. Construction is
typical of buildings of this era with a structural steel frame enclosed by brick
exterior walls. Wall areas around windows utilize hollow terra-cotta blocks and
brick as structural materials. Sandstone decorative features are included on some
of the lower exterior walls. A terra-cotta decorative cornice is attached to the top
edge of part of the building. The building has an interior marble staircase, and the
entrance has granite steps and columns.

Further details describing the building have been previously provided in the ISER,
Ref. 4.

Initial Radiological Conditions of the Building

The initial radiological conditions of the Flannery Building are described in the
ISER, Ref. 4. Reference 5, the building characterization report, provides data
from the initial radiological surveys of the building.

The DEP staff determined that the information supplied by the Licensee on the
radiological status of the building was adequate for the staff to understand the
types, levels, and extent of the contamination. This information was used by the
staff for the review and oversight of the decontamination activities, and to ensure
that the health and safety of the workers and the public were adequately protected.

The DEP staff has inspected the building on a continuing basis to evaluate
potential safety issues, the remediation activities and radiation controls, and waste
management practices for the Flannery Building. These DEP staff activities on
sitc have been documented (Ref. 6). As the result of these activities, DEP
concluded that the decontamination activities were safe, appropriate, and effective
for the Flannery Building.
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In addition to these staff inspections, independent confirmatory radiation surveys
have been performed by DEP. Further discussion of the DEP radiological
surveys, and soil and radon sample analyses is provided in Section VIII.

Radiation Safety and Health Program

All decontamination work was controlled by a Health and Safety Plan,
Remediation Activities prepared by the Licensee’s contractor (Ref. 7). Work
controls to ensure safety included:

e DEP reviewed work procedures and Radiation Work Permits,

e Worker training and qualification,

e Appropriate protective clothing and equipment’® for workers and others in
the building,

e Personnel radiation monitoring and record-keeping for both internal and
external exposure determinations,

e Area radiation monitors,

e Monitoring by a qualified health physics professional and the Licensee’s
Radiation Safety Officer, and

e Frequent building inspection visits by DEP staff providing independent
oversight of the work activities.

The DEP staff reviewed the Health and Safety Program and its implementation
practices and has determined that the licensee and its contractors have conducted
the decontamination work in a safe manner and that the health and safety of the
workers and the public have been adequately protected. The DEP staff has also
determined that decontamination activities have been carried out in accordance
with PA Regulations, PA License No. PA-0821, and the project work plans and
controls. In addition, DEP has, on a continuing basis, independently inspected
and reviewed the Licensee’s implementation of the radiation safety and control
program and determined it was satisfactory (Ref. 6).

Quality Assurance Program

In Section 5.8 of the Licensee’s Decontamination Plan (Ref. 8), a summary of the
QA Program is provided for survey data that includes:

Written procedures for collecting data,
Independent verification surveys,

Data sheet reviews,

Sample collection procedures,

Use of laboratories with approved QA Programs,
Sample chain-of-custody controls,

Mmoo o

3 As needed, respiratory protection was provided. In addition, confinement tents were erected to preclude
the spread of contamination.
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g. Calibration control of survey instrumentation,
h. Quality assurance reviews for survey data,
i.  Quality assurance overchecks of calculations.

The QA Program was reviewed by the DEP staff, and based on this review, the
Department concluded that the Licensee’s QA Program was adequate to ensure
that information obtained for the FSSR was of sufficient quality to allow the DEP
staff to determine that the decontamination of the Flannery Building has been
conducted in accordance with PA Regulations, including the requirements of PA
License No. PA-0821.

Additionally, the FSSR (Ref. 1) in Appendix X provides the results of the
Licensee’s Quality Assurance/Quality Control Surveys. These confirmation
surveys were performed by the Licensee’s contractor independently of the final
survey measurements to confirm that the data presented in the FSSR was
randomly verified. These independent surveys were performed for fixed and
removable surface contamination, as well as gamma exposure rate, and were
made on every level of the building for randomly selected survey units. The
QA/QC Database presented in Appendix X provides the Licensee’s independent
confirmation of the final survey data.

As discussed in Section VIII, DEP Staff also performed independent confirmatory
measurements and analysis of soil and radon samples. Thus, two independent
checks were made of the Licensee’s survey data for the final status of the
decontaminated Flannery Building.

DEP Confirmatory Measurements and Sample Analyses

Throughout the decontamination work in the Flannery Building by the Licensee’s
contractors, staff from the DEP Southwest Regional Office performed
independent measurements of the radiation levels in each area of the building.
Any measurements by DEP that were elevated above License Condition limits
were promptly brought to the attention of the Licensee’s contractor and
appropriate corrective remediation actions were taken. Subsequent overchecks by
DEP confirmed that successful remediation had been accomplished, or if
appropriate, the area was identified as a HAA, subject to DEP approval.

In addition, selected measurements were made by DEP to confirm the Licensee’s
final status survey results, after decontamination work had been completed. No
attempt was made to duplicate Licensee measurements for every survey unit, but
a representative sample of confirmatory measurements was made by DEP. This
sample was considered adequate to provide DEP with confidence that the
Licensee’s final status survey results accurately reflect the actual radiological
conditions after decontamination of the Flannery Building, and that the License
Conditions for license termination have been met.
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DEP confirmatory measurements were also performed on representative soil
samples (taken in the excavated basement areas), as well as separate air samples
for radon concentrations taken on each floor level in the building. All analyses of
these samples were performed in DEP laboratories.

The results of all independent measurements by DEP confirmed that the final
status survey data reported by the Licensee’s contractor in Reference 1 adequately
represents the final radiological status of the Flannery Building.

Radioactive Waste Program

The Licensee’s Decontamination Plan (Ref. 8) provided information on the types,
estimated quantities, and contamination levels of the solid radioactive waste
expected to be generated in the decontamination of the Flannery Building. The
Plan also discussed the radioactive waste program activities the Licensee and its
contractors carried out to manage and control materials on site, and dispose the
materials off site.

The Decontamination Plan provided adequate information for the DEP staff to
evaluate the Licensee’s program for segregation, classification, treatment,
packaging, transportation and disposal of radioactive materials. Most of the
material met waste profiles approved by Waste Control Specialists (WCS) and
shipment was made to their licensed facility in Andrews, Texas. A single
shipment of material that exceeded WCS acceptance criteria was made to the U.S.
Ecology licensed site in Hanford, Washington. Liquid radioactive waste cleaning
materials were all solidified prior to shipment for disposal. Demolition materials
that were confirmed to be free of radioactive contamination, based on 100%
scanning, were sent for disposal at a local landfill.

Updated data for the amount of waste materials shipped throughout the
decontamination of the building has been provided in Volume 1 of Reference 1
and further supplemented by the Licensee’s contractor (Ref. 9). According to the
Licensee the final estimated quantities are:

e Radioactive waste shipped to Waste Control Specialists (Andrews, Texas)
totaled 557 tons, containing < 15 millicuries of radium.

e Radioactive waste shipped to U.S. Ecology (Hanford, Washington) totaled
5.05 tons, containing < 35 millicuries of radium.

e Non-radioactive waste shipped to a local landfill is estimated at
approximately 400 tons.

The total quantities of radioactive materials shipped to WCS included a large
proportion of material that could have been segregated as uncontaminated
materials. However, the Licensee has stated in Ref. 9 that, based on time and
manpower considerations, this segregation was not considered cost effective. For
example, some of the wall coverings or pipes that were contaminated in limited
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areas would require greater expense to decontaminate or segregate by detailed
surveys and cutting, than to ship intact and dispose at WCS. The Department also
notes that disposal of larger quantities of material should have resulted in
somewhat reduced exposures to the workers because of the reduced time required,
and thus is consistent with good ALARA practices.

The DEP staff review and continuing inspection of the radioactive waste activities
confirmed that all activities were carried out in a safe and appropriate manner
(including shipment to appropriate licensed disposal sites), and that the health and
safety of the workers and the public have been adequately protected. The DEP
staff has also determined that the radioactive waste activities have been carried
out in accordance with PA Regulations, U.S. Department of Transportation
Shipping Regulations, PA License No. PA-0821, and project work plans and
controls.

Financial Assurance

Normally under PA Regulations a licensee possessing radioactive material,
including remediation of a radiologically contaminated building, must
demonstrate adequate financial assurance that funds are available to complete
remediation and satisfy unrestricted release criteria. However, in the case of PA
License No. PA-0821, the Department determined that the Licensee, Parkvale
Bank, as a well-established financial institution in the Pittsburgh area, has
adequate resources to complete the remediation. Accordingly, the Licensee was
not required to submit a cost estimate and funding plan for the Department’s
review. By completion of the Flannery Building decontamination to meet the
conditions of License No. PA-0821, Parkvale has demonstrated that adequate
financial resources were committed to this project.

Hazard Assessment Program

As discussed in the ISER (Ref.4), the Department has established that, under
limited circumstances, hazard assessments may be utilized to justify unrestricted
release of some building areas. PA Material License No. PA-0821 specifies the
requirements that must be met to release these areas in Conditions 14 C and 15 B
(See Section III.). Slightly contaminated areas of the building may be released
based on hazard assessments, subject to specific approval of the Department, if
those areas cannot meet Conditions 14 A, or 14 B due to either:

e Structural concerns,
e Inaccessibility of these areas, or
e Safety concerns.

Similarly, slightly contaminated soil beneath the building may be released based
on hazard assessments, subject to specific approval of the Department, if those
areas can not meet Condition 15A due to either:
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e Structural concerns, or
¢ Inaccessibility of these areas.

The Licensee was given guidance by the Department that the number of these
areas must be minimized and that the analytical hazard assessment procedures of
Reference 10, Chapter 5, Section 5.5 should be utilized to demonstrate that the
potential exposure dose to an average member of the critical population group is
limited to no more than 25 mrem/yr. In addition, ALARA cost benefit analyses
are required following the procedures of Reference 2, Appendix D. The 25
mrem/yr and ALARA requirements are in accordance with PA Regulations 25 PA
Code 219.51 (Ref.11), which incorporates by reference the NRC Regulations in
10 CFR 20, Subpart E (Ref. 12).

Basically, the hazard assessment process of Reference 10 is a detailed site-
specific scenario to estimate the dose to identified population groups that could
reasonably be expected to have significant access to the building when all
restrictions are removed. For the Flannery Building, the following four groups of
individuals were considered:

e Dormitory Residents (DR)

e Office Workers (OW)

e Construction Workers (CW)
e Demolition Workers (DW).

The first two groups (DR and OW) are based on an assumption that the Flannery
Building will be renovated for use either as a college dormitory or an office
building. The third group (CW) assumes that the building is in use and routine
maintenance or construction will be required on a continuing basis. The fourth
group (DW) accounts for the workers that will be involved in the eventual
demolition of the building and the clearing of the site, whether demolition is
carried out in the near term or distant future.

It should be noted that any minor exposure of occasional visitors to the building
will be considerably less than any of the above groups, and therefore their
exposures are bounded by the use of these groups that remain in the building
longer.

A summary of the hazard assessment process, as detailed in References 1 and 10,
and applied to the Flannery Building is as follows.

The first step is to establish the justification for the area to be hazard assessed, in
accordance with License Conditions 14C or 15B. Next, a determination of the
residual radioactive source is made based on final survey data after as much
decontamination as possible has been performed. If the HAA fixed surface

10



Safety Evaluation Report
Flannery Building
Material License No. PA-0821

source has been determined to be below 1010 dpm/100 cm?, (the screening value
for fixed surface contamination by Ra-226"), then the HAA meets the unrestricted
dose-based release criteria and no further hazard assessment is required.

For all other HAA’s, exposure scenarios are then developed for each of the four
groups of individuals. These scenarios are specific for each HAA. Depending on
the group, exposure pathways of: direct external gamma radiation dose, ingestion
dose, and inhalation dose are considered, along with reasonable exposure times.
Using the methodology of Ref. 10°, the total dose for each group is calculated for
each HAA. Each HAA is analyzed separately by considering the measured
contamination level and assuming a reasonable exposure time for activities
performed by an individual from each of the four groups listed above.

In the FSSR the Licensee has identified and provided adequate justification for
the specific areas proposed for release by hazard assessments and the Department
approves the use of hazard assessments for each of these 38 areas, as detailed in
Reference 1, and summarized in Appendix 1 The set of photographs in the
Appendix 2 show representative locations of the HAAs.

The table in Appendix 1 has been prepared by the Department to provide a
summary of each of the hazard assessments. The doses given in this table are the
maximum calculated for any of the four groups of individuals (DR, OW, CW, or
DW). As may be seen, there are 38 separate HAA’s and each of the resultant
doses are very minor compared to the regulatory limit of 25 mrem/yr. There are
no HAA’s for which the DR or OW receives the maximum dose’, and only 3
HAA'’s have the CW receiving the maximum dose. For 35 of the HAA’s the DW
is the maximally exposed group.

As a bounding case, if the unrealistic worst case assumption is made that only a
single demolition worker receives the total dose for all of the HAA’s, then the
summation of all of the doses would be only 1.5 mrem/yr., only 6 % of the limit
of 25 mrem/yr. In the actual demolition many workers will be required, resulting
in a distribution of the minimal exposures to insignificant levels. Typical
individual exposures are expected to be approximately 0.05 mrem/yr, the average
exposure for the DW in the 35 HAA’s. This is only 0.2% of the limit of 25
mrem/yr.

The Department has concluded that the Licensee and its contractors have
complied with the DEP requirement that the number of HAA’s be minimized.
This has been accomplished by reducing contamination to meet License

* Table 5.19 in Reference 13 provides NRC’s most restrictive screening value for Ra-226 of
1010 dpm/ 100 cm2 that is equivalent to 25 mrem.yr.

> DEP/BRP pointed out to the Licensee that there is an error in the equation on Page 98 of Ref. 10.
The correct equation, which was used by the Licensee, should include division by 100.

® These analyses show that there are no exposures to either a dormitory resident or an office worker above

License Condition 14A and B, or 15A limits for unrestricted release.

11
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Conditions 14A and B, or 15A in areas of the building by decontamination
procedures, consistent with safely maintaining exposures ALARA.

The Department has reviewed the Hazard Assessment Program procedures and
general application to selected areas throughout the Flannery Building as
discussed in the Licensee’s FSSR. Based on this review, the Department has
concluded that the Hazard Assessment Program appropriately followed the
guidance of the Department, and meets the requirements of PA Regulations and
License No. PA-0821.

Dose Assessment Report

At the request of DEP/BRP, the licensee prepared a Dose Assessment Report
(Ref. 14) that provided the results of dose modeling of the final conditions of the
building, after completion of remediation. The RESRAD (Ref. 15) and
RESRAD-BUILD (Ref. 16) software programs developed for the U.S.
Department of Energy at Argonne National Laboratory were used to model
potential exposure scenarios.

The results of the analyses given in Reference 14 demonstrate that any residual
radioactivity throughout the building meets the dose-based license criterion of 25
mrem/yr total effective dose equivalent (TEDE) for an average member of the
critical group. Previously, in Section XI., an alternative approach (hazard
assessments based on Ref. 10) was discussed for a limited number of areas in the
building, designated as HAA (see Appendix 1). The dose assessments of
Reference 14, show that the 25 mrem/yr criterion is satisfied everywhere in the
building, not just for the HAA’s. In addition, Reference 14 demonstrates that the
25 mrem/yr criterion is also met for the eventual demolition of the entire building.

The Department has reviewed the details of the Dose Assessment Report and has
concluded that the software versions used (RESRAD — Version 6.21, and
RESRAD-BUILD — Version 3.21) are appropriate for this application. In
addition, the Department has reviewed the scenarios and input parameters used
and concurs that these appropriately model the building.

The two potential exposure scenarios considered were:

1. Exposure to an occupant, including resident, office worker, maintenance
worker, construction worker, or demolition worker, and

2. The building is demolished and all materials are placed in a municipal landfill
that someday may provide land for an industrial or residential development.

Based on review of the results for the first of these two scenarios, which used

RESRAD-BUILD, the Department has concluded that the occupied building is
well within the 25 mrem/yr criterion. Furthermore, the Department has concluded

12
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that the RESRAD results for the second scenario (building demolition and landfill
disposal) demonstrate that the radioactive material concentration of the
demolished building materials is less than one-tenth of the concentration that
could be present and still would meet the 25 mrem/yr criterion. Thus the
Department concurs that the final status of the entire building meets the PA
Regulations 25 PA Code 219.5 with adequate conservatism.

Final Survey Results

The Licensee’s FSSR provides four volumes of survey data that records the final
radiological conditions in the Flannery Building. According to the Licensee’s
contractor, there are approximately 44,000 individual measurements performed by
the contractor that document the final conditions of the building, Ref. 1. The
approximate number of each type of measurement is as follows:

e Removable Ra-226 surface contamination = 14,500
e Fixed Ra-226 surface contamination = 15,500
e (Gamma exposure rate = 14,000

Total number of measurements 44,000.

The Department requested that an average of the 15,500 fixed surface
contamination measurements be calculated to provide an approximate comparison
with the License Condition 14A. According to the Licensee’s contractor, the
average value is 62 dpm/100 cm?, which is less than the 100 dpm/100cm” stated
in License Condition 14A.

The FSSR data for residual surface contamination, when corrected for natural
background radiation values, includes some negative values. The explanation for
this is as follows. Measurements for natural background of many of the materials
incorporated in the building are difficult to obtain accurately, in sifu, due to
contamination in the building prior to remediation. However, background values
were obtained in unaffected areas of the building and are presented in the FSSR.
As a check on these measured background values, comparisons were made with
natural background radiation values available in the scientific literature (Ref. 17
and 18). From these references it was determined that the variation in background
values for many of the materials (e.g. brick and concrete) can be as much as
several orders of magnitude. Thus, using the measured value will, in some cases,
over-correct for background and result in negative numbers for the radiation
levels attributed to man-made residual radiation in the building.

Because of the difficulty of establishing natural background for many of the areas,
the Department has evaluated the limiting case where the residual levels are
considered with no corrections for background. Based on review of the FSSR
data, the Department has concluded that even if no background corrections are
made, the FSSR data demonstrate that the decontamination of the Flannery

13
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Building has been successful in meeting the License Conditions 14 (building
materials), and 15 (soil under the building). In this limiting case, a few more
areas would require analysis as HAA, but the resultant dose to potentially exposed
individuals would be well within the regulatory limit of 25 mrem/yr. Thus, the
Department has concluded that the inherent difficulty in determining accurate
background values has no significant impact on the conclusion that the License
Conditions have been met for unrestricted release.

The Licensee has analyzed all survey data in accordance with the guidance for
statistical testing given in Reference 19. The quality objectives for the data have
been shown to meet the 95% confidence level, consistent with DEP/BRP
guidance and good regulatory practice.

Independent confirmatory measurements by DEP staff have verified the
Licensee’s final survey results. Based on these DEP independent measurements
and continuing oversight of the decontamination work, the Department has
adequate confidence that all significant quantities of residual radioactivity have
been detected and properly recorded. Any residual contamination in the Flannery
Building is well below any PA Regulatory Requirements and does not pose any
threat to public health and safety, now or in the future. Unrestricted release of the
building will be granted, upon termination of PA Radioactive Material License
No. PA-0821.

DEP Conclusions

Based on the reviews and evaluations described in the previous sections, in
conjunction with continuing DEP staff oversight of decontamination activities at
the Flannery Building, and guidance from DEP/BRP, the Department has
concluded that the Licensee and its contractors have successfully conducted the
decontamination activities in accordance with PA Regulations, PA Radioactive
Material License No. PA-0821, and contractor work plans (including Radiation
Work Permits) in a manner that ensured that the activities were effective, and that
the worker and public health and safety were adequately protected. Independent
survey and sample analyses by DEP staff has provided adequate confirmation that
the Flannery Building meets the License No. PA-0821 criteria for unrestricted
release, and that termination of this license will not jeopardize the health and
safety of the public.

As previously discussed in Sections 1. and III., this Final Safety Evaluation Report
provides the background and rationale for the Department’s approval of the
Licensee’s FSSR, and termination of the License No. PA-0821. Termination of
the license will be a separate action taken by the DEP/BRP Licensing Section.

14
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Summary of Hazard Assessment Areas

Picture Reference

Floor HAA Location Maximum Dose | Scenario Comments Page
(mrem)-NOTE 1 NOTE 2 NOTE 3
Columns: B2,C2; Concrete footers on Only Column B2 and Ceiling
Basement Columns B6, C6; Pipe Chase Brick near 1.88E-03 DwW Support Beam in Unit 3 Exceed| 2-1, 2-2, 2-3 & 2-4
Columns A6,D6 Screening Criteria
Basement Concrete behind electrical panel 7.23E-02 pw | Panelcannotbe deactivated 2:5
for access.
Dose based on work in all
Basement Pipe, conduit and ceiling 4.56E-03 cw areas that exceed screening 2-6
criteria
Basement Terra-cotta ceiling tiles 1.81E-03 Ccw Only one area in Sqwey .Um.t 2-7
10 exceeded screening criteria
First Floor Steel Column B2 and Concrete Covered 8.09E-03 DW Dose based on work on both 2.1
Steel Column, B8 columns
Mezzanine One column N.A.- NOTE 4 N.A. No area exgﬁtzdriead screening 2-1
Second Floor | Columns A2, B2, B6, B8, C3, C8,and D2 1.26E-03 DW Only Columns B2 and B6 2-1
exceeded screening criteria
Second Floor Interior windowsills N.A. N.A. None exceeded screening 2.8
Only windows in Unit 9, Wall
Second Floor Steel interior Imtgls above windows in 5.89E-04 DW 01and Unit 12,_ Wall .02. 2.8
Survey Units 9, 10 and 12 exceeded screening criteria.
Both included in dose.
Second Floor Small areas of terra-cotta block N.A. N.A. No area exgtrai;a;?ad screening 2-7
Only Columns A2 and A8
Third Floor Columns A2, A4, B2, B6 and D2 6.41E-03 DW exceeded screening criteria. 2-1
Both included in dose.
Third Floor Interior Surface of Exterior Wall 04 in 7.78E-04 DW Small (200 sq.cm) area 2-9
Survey Unit 7
Third Floor Small (1 sq. meter) area on Wall 01 in NA NA No area excgedgd screening 210
Survey Unit 02 criteria
Third Floor Interior windowsills NA. NA. | Noareaexceeded screening 2-8

criteria

1-1
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Picture Reference
Floor HAA Location Maximum Dose Scenario Comments Page
(mrem)-NOTE 1 NOTE 2 NOTE 3
Only 2-100 sqg.cm. areas on
. Steel interior lintels above windows in one lintel in Survey Unit 12,
Third Floor Survey Units 9, 10 and 12 2.42E-04 DW Wall 02 exceeded screening 2-8
criteria
Third Floor Several small areas of terra-cotta block in NA. NA. No area exce_ed_ed screening 2.7
floor criteria
Areas surrounding inaccessible
portion of ceiling meet License
Third Floor Inaccessible ceiling area of 29 sg. meters N.A. N.A. Conditions (L'C'). 14A anq 148B. 2-12
Inference that inaccessible
area also meets criteria for free
release.
Columns A2, A4, B2, B3, B6, B8, C1, D2, Only Columns A2, A4, B2 and
Fourth Floor D6 and a ceiling support beam in Unit 10 5.63E-03 DW C1 exceeded screening criteria 21
Five areas on interior surface of exterior
walls, as detailed on page 1448 Only 4 areas exceeded
Fourth Floor ; . e 1.11E-02 DwW screening criteria. Dose based 2-9
Appendix M, Vol. 4 of Licensee's Final .
on work in all 4 areas.
Status Survey Report
Small (4 sq. meter) brick area of walls 01 No area exceeded screenin
Fourth Floor and 03 inaccessible due to structural N.A. N.A. . 9 2-11
criteria
ductwork
Fourth Floor Interior windowsills in survey units 01- 04, NA NA No area exce_ed_ed screening 2.8
07, and 09-12 criteria
Seventeen terra-cotta ceiling areas
including 9 small areas of 100-500 sq.
cm., 4 small areas of 1 sq. meter, and 4 Dose based on work in 9 of the
Fourth Floor large areas of 8-49 sq. meters, as 8.86E-02 DW 17 areas that exceeded 2-7
detailed on pages 1469-70, Appendix M, screening criteria
Vol. 4 of Licensee's Final Status Survey
Report.
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Picture Reference

Floor HAA Location Maximum Dose Scenario Comments Page
(mrem)-NOTE 1 NOTE 2 NOTE 3
Areas surrounding inaccessible
portion of ceiling meet L.C. 14A
Inaccessible area (29 sq. meters) of and B, without decon, except
Fourth Floor . ' N.A. N.A. one grid that met screening 2-12
ceiling oo
criteria before decon. Inference
is that inaccessible area is at
least below screening criteria.
Only Columns A2, B2, C1 and
: Columns A2, A4, A6, A8, B1, B2, B7, B8, D6 exceeded screening
Fifth Floor C1, D2 and D6 1.94E-03 DW criteria. Dose based on work 21
on all 4 columns.
Eleven small (100-600 sq. cm.) areas on
interior surface of exterior wall, as Only 7 areas exceeded
Fifth Floor detailed on page 1664, Appendix M, Vol. 1.38E-02 DwW screening criteria. Dose based 2-9
5, of Licensee's Final Status Survey on work in all 7 areas
Report
Fifth Floor Interior windowsills NA. NA | NNone ofthe areas exceeded 2-8
screening criteria
12 of 14 lintels exceeded
Fifth Floor Fourteen window lintels 6.35E-01 DW screening criteria. Dose based 2-8
on work at all 12.
. . 3 of 6 small areas exceeded
Six small areas of terra-cotta in the walls . o
and ceiling, plus two large ceiling areas screening criteria and all large
Fifth Floor S . 1.44E-01 DW areas exceeded 5 pCi/gm. 2-7
as detailed on page 1724-5, Appendix O,
Dose based on all these areas
Vol.5 i
combined.
3 of 8 areas exceeded
Fifth Floor Areas adjacent to 8 windows 6.25E-03 DwW screening criteria. Dose based 2-8
on work in all 3 areas
Dose based on average
Main Building Roof Entire roof area 3.70E-02 DW concentration of 2.53 pCi/gm 2-13

for aggregate samples.
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Picture Reference

Floor HAA Location Maximum Dose Scenario Comments Page
(mrem)-NOTE 1 NOTE 2 NOTE 3
Roof adjacent to Entire roof area NA. NA No areas excged_ed screening 214
2nd Floor criteria
Main Pipe Chase Pipe chase extendlng_ from roof to 3.58E-01 DW Entire pipe chase included 2-3
basement ceiling
Dose based on car data which
Freight elevator Both elevator car and shaft 7.04E-01 DwW has higher average surface 2-15
activity than shaft
Dose based on shaft activity
Passenger Elevator Elevator shaft only 5.31E-02 DW which has higher average 2-16
surface
. . . Dose based on 24.84 pCi/gm,
Soil under Area of 2 sq. meters in Suwey Unit 3 5.45E-03 CwW the avg. of 8 soil samples in 2-17
Basement Floor under a load-bearing wall thi
is area.
Building Exterior All Exterior Vertical Surfaces N.A. N.A. | Nodirect reading survey data 218
exceeded screening criteria
: . . ) 145 window ledges exceed
Exterior Window 152 Exterior Window Ledges on 2nd 1.72E-01 DW free release criteria for direct 2.19
Ledge through 5th Floors.
surface measurements
Front Entrance Concrete steps and landing, 4 granite 2.29E-01 DW Front entrance of building 2-20

columns

NOTE 1:

Data provided only for HAA's that
exceeded screening criteria of 1010
dpm/100 sq cm or License Condition 14B

NOTE 2:

DW = Demolition Worker
CW= Construction Worker

NOTE 3:

This column provides a reference page in
Appendix 2 to a representative picture for
that type of Hazard Assessment Area.

NOTE 4.

N.A. denotes not applicable. This is
because no doses were calculated for
areas that did not exceed the screening
criteria of 1010 dpm/100cm’.
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