(L BOEING Engineering Product Document
GO Number S/A Number Page 1 of Total Pages Rev. Ltr/Chg. No. Number

: See Summary of Chg.
87055 37620 127 127 NEW RS-00008

Program Title
Closure of ETEC (R21-RF)

Document Title

Building 4059, Final Status Survey Repori (Phase )

Document Type
Report

Related Documents

Prepared By/Date
P. Liddy

(A S

Original issue Date e ate Approvals - Date
. 9-11-99 - RELﬁgf) q-141-99¢) P Rutherford ﬁl-ﬂ—éﬁk\oj 8/% /9%
Cppr—

Dept. [MaiAddr |S. Reeder Mos /30759
641  [T487  |M.Lee EDW%#A, fﬁ M.lee G- M_;J?

IR&D Program? Yes [] No [X
If Yes, Enter Authorization No.

Distribution Abstract
* Name Mail Addr. |This document provides the results of the Phase | Final Status Survey of
*|J. Barnes T038 Building 4058 at the Santa Susana Field Laboratory. All measurements
* |P. Horton T038 confirm that the Tacility meets the release Ii_mits ?pproved by the
«  |P. Rutherford () T038 Depgrtment of Er_1ergy and the State of_ California Dg_pan_‘tmept of Health
: Services. Accordingly, the Phase | portion of the facility is suitable for
* M.Lee TO38 release for unrestricted use.
¥ {P. Waite T038
* {P. Liddy T038
* |F.Dahl T100
*  |R. McGinnis TO38
*  |R. Meyer ' TO038
* |D. Trippeda TO38
* |Rad Safety Files. 1057
*  |Engineering Data Mgmf AB18
* |Facility Release Files TOS7

* Complete Document
No Asterisk, Title Page/Summary

or Change Page Only.

Reserved for Proprietary/Legal Notice

Rocketdyne Form 651-F REV, 2:97



(R21-RF)RS-00008
Page 2 of 127

TABLE OF CONTENTS |

EXECUHVE SUDINATY v.vrureerererermesesesssereressasasssasessssasssasss st s men sosasss s rm s s ettt s 4
1.0 IIEEOQUCHION. ...ooorriarsssrrsesseseennssmsssssness s s s 5
2.0 FACTIIEY HISEOTY wcrvrrerrensesrermmsssesinssnsessssarsrassi s e raa st s ma s s s 6
2.1 Backgrotnd. .ooisemreesesisss s e et s s e 6

2.2 Preferred Approach to Facility Demolition and Site Release. [FURUSRRROY |

3.0 SUIVEY DESIZMN cvurrreeeerermiisismmsimmesses it semss s ras s sns s s st s st s e 10
3.1. Identification of Radionuclides of Concern rrerereeiaerssenesnesssasnsesssasresnaeaceees LO

3.2 Derived Concentration Guideling LImits....cuemeecerimeereerisisiminnssssnssssene s 10

33  Classification of Areas Based on Contamination Potential ........ecreceveen. 10

3.4  Identification of SUIVEY UIILS....ccciiremrmrinimerssersisansn s sssssaassnsm s emecssans 11

3.5 Data Quality ObJectiveS...couerermsmreiesescsiemisiee ettt ssnsssriassases 13

0 3.6 ATEAPTIEPATAtION c.ccoisesceniitnssre ettt st s e 13

3.7 Analysis PrOCEAUIES ....ccomirremsrmisnusrensssimssmrissme s st oot 14

3.8  Survey Unit Grids and SPacing.......ccuueesrsmrrmmemmmssssnmanssscscsimemsnsnissasises 16

3.9  Survey Instrumentation and TechmiqUES.......c.oiiveimunmniisenecessmsasssnnainens 17

4.0 SUIVEY RESUIS c..eoieiurearunrarsrnrssrssassstssessas s oot sb s s b s 19
4.1  Measurement TYPES. ccoovriciirisenianissesmmrenscsrscemssiss o ressssssss s s assasas 19

42  Class I Survey Resuls ..oooreeeiieeeeissmniiainnns eertrerrestiassestennenenraaneraaaans 20

43 Class II Survey ReSULLS ...covermmrerrreseessrstss s imes e se e sems st s 22

4.4 Class I SUvVEy RESUILS.c.cucmcriimerecvenimmse sttt 22

45 SN TSl i cermesssensnresrecomenesanes eevestserersneerrareseabavasracsseentabsstesanarrana e 22

5.0 CIONCIEISION 1 veuvrerereereresssseesssusasssrasscncessesssabesssrnsasaseimesesn st sasane ssstesmasansbebe s an s s asess it tas s 24

6.0 REEETEIICES 1. veveeeeneevssisresesesesssusraeseasaesesbisssssbassasessssasanertsesaT b saaaEama s santans st e b n s en s 25



(R21-R¥F)RS-00008
Page 3 of 127

7.0 ADPENAICES oecvveiriusiasrarrrrrasereasserssi e sses s s st srs s s e e 26
APDPENAIX A MEPS .o.omsivserirrrsressrserrsesississrsas s s s s e 26
Appendix B Class T SUrvey Data ...t 47
Appendix C Class IT SUIvey Data. ..ot 101
Appendix D Class IIL SUIVEY DAta cooveeuveeese et 120
Figure 1; Building 4059 OVEIVIEW ...ovvuurecuneiurmmsiimrernrmsessssnsssssssssssassssssas s s 6
Figure 2: Building 4059 Class I Floor Plan .........oucoeiinenes eertrneeteseneareeste s s se e eateanase 11
Figure 3: Class IT and IIE FI00T PIAN coo.ovuueerreciceiisisniisss st sens s o cns s 12
Figure 4: Class I SAmPle POINES ......ocuirreuiiincminstinsis s ssns s s st 16
Tables

Table 1: Area ClassifiCAtION ...cvieerrreeeccerecrsssrrirssmesesme resstamssansseasats v sessssamastsnesramssoeases 12
Table 2: SUIVEY UMt ATEAS ....ovvveerrrieremeesrssssssrssassssssmse st sttt 15
Table 3: Establishing Random Starting POINES vt eeeeeremmeeeserrasreeessesersssssesmsssmsmssenmmnsemmnsesess L9
Table 4: Surface Area SUrveyed.......ciiiiirmsennreseseriosnsmsseniessssssnsans eeteerrsaeneeesrstanranas 19

Table 5: Maximum Survey ReSulS ..o sssss e 23



(R21-RF)RS-00008
Page 4 of 127

EXECUTIVE SUMMARY

On June 6, 1999, a MARSSIM Final Status Survey was completed in Building 4059
confirming that the Phase I portion of the facility meets release limits approved by the
Department of Energy, and the Depariment of Health Services. Accordingly, the Phase I portion
of the facility is suitable for release for unrestricted use.

The Phase I portion of the facility, the upper structure of the building, was not made radioactive
by testing programs, and is considered to be non-radioactive. The Phase II portion of the facility
is considered radioactive material. All radicactive material will be removed and packaged after
the Phase I portion of the facility has been demolished and removed. The two phased approach to
the release of the Building 4059 site, described in Section 2.2, is safest for the worker and most
cost effective for the demolition and removal. This approach was the best path to our goal of no
significant impact on public health and safety and a site release for unrestricted use.

During 1987, a comprehensive decontamination and decommissioning effort was initiated in the
former SNAP Testing Facility, Building 4059. After D&D efforts, a comprehensive Final Status
Survey of the facility concluded in June 1999. The Final Status Sutvey classified the building
into three types of areas: Class I survey units were those rooms/areas that had been contaminated
above the derived concentration guideline limits (DCGLSs) during prior remediation operations.
This area included all the basement areas. Class II survey units included those areas where slight
contaminafion may have existed but at lower levels than the weighted average of the derived
concentration guideline limits (DCGLw). Class I survey units included areas where no
contamination existed during the building's history.

Class 1, comprised of the basement and Vacuum Equipment Room (VER). Class II, comprised
of the entire High Bay, east and west stairwells, and auxiliary storage Building 4459. Class III,
comprised of the office area, HVAC Room, Electrical Room, Mechanical Room, hallways, and
Bathrooms. All measurements were tested statistically for compliance within the regulatory
acceptable derived concentration guideline limits (DCGLs), and ambient exposure rates.

In all Class I, IT and Il areas, the highest quantitative total beta measurement found was 783
dpm/100cm’ which is well below the 5,000 dpm/1 00ct? limit for fixed contamination. The
highest removable alpha contamination found was 5.4 dpm/ 100cm?, and the highest removable
beta found was 54 dpm/100cm?, again significantly below the 1,000 dpm/ 100cm’® removable
contamination limit. The highest background subtracted ambient gamma measurement was 4
uR/hr. A 100% direct qualitative frisk of all floors, walls and ceilings revealed all areas had no
detectable activity.

Graphs (Refer to Appendix B, C, and D) of the surface contamination results were evenly
distributed, and the results were less than the release limits. All tests for surface contamiration
confirmed that the Phase I portion of the Building 4059 is suitable for release without
radiclogical restrictions.
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1.0 INTRODUCTION

The Phase I Final Status Survey for Building 4059 followed protocols of the Multi-Agency
Radiation.Survey and Site Investigation Manual (MARSSIM), Reference 6.1. The format of
this plan followed the format suggested in Appendix A of Reference 6.1.

The procedure provided details on the MARSSIM methods used for the Phase I Final Status
Survey. A combination of MARSSIM (see Reference 6.1) protocols and standard Rocketdyne
survey techniques were employed. Each room was mapped with established Class 1, Il and III
survey units. Class I survey units was those rooms/areas that had been contamirated above the
DCGLy limits during prior remediation operations. This area will include all the basement
areas. Class II survey units included those areas where slight contamination may have existed
but at lower levels than the DCGLw, Class III survey units included areas where no
contamination existed during the building's history.

Only activation products (Co-60 and Eu-152/154) have been observed in Building 4059, and no
alpha emitters have ever been detected, therefore only beta scans and measurements were
performed. A 100% surface beta scan of Class I surfaces was conducted. A 20% surface beta
scan of Class II surfaces (including upper walls above 2 meters and ceilings) was conducted.
The number of stationary beta measurements in each survey unit was based on the statistical
models recommended in MARSSIM. One-mimite total and removable beta surface
contamination measurements were performed. The beta DCGLw was 5,000 dpn/ 100cm? total
beta and 1,000 dpm/100cm’ removable beta.

Since MARSSIM does not explicitly cover volumetric activation, Rocketdyne also took l-minute
gamma exposure measurements at 1-meter and at floor surfaces. These were taken at the same
floor locations as the stationary beta contamination measurements. Since surface contamination
measurentents were background subtracted based on daily instrument performance checks, the
resulting data set was interpreted and analyzed using the Sign Test method as described in
MARSSIM. .
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2.0 FACILITY HISTORY

2.1  Background

Building 4059 (see Figure 1), located in Area IV at Rocketdyne’s, SSFL, has a large below-grade
test vault with two reactor test cells and below grade support rooms. It was used in the late
1960s for ground-testing the Space Nuclear Auxiliary Power (SNAP) prototype reactor, S8DR.
During the darly 1970s, following successful completion of the ground tests, the reactor and the
north reactor test cell portion of the liquid metal heat transfer circuits was removed. All reactor
systems were removed intact and no loose, surface contamination was present after the reactor
systems were removed. The facility was then placed under a maintenance and surveillance
regime while waiting for future decontamination and decommissioning (D&D).

VACUUM EQUIPMENT T TESTVAULT
ROOM B
als
VACUUM DUCTING VENTILATION
A . EQUIPMENT ROOM
| |_SHIELDING ‘

—

L s

SAND FILLED
PIPE CHASE
ROOM REACTOR
CONTAINMENT
VACUUM
- ) VESSEL
N e — CJ—";;;;:‘"T::‘:“

FIGURE 1: BUILDING 4059 OVERVIEW
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DOE funded the D&D program to be initiated in 1987. The overall objectives of the Building
4059 Remediation Program performed by Rocketdyne for the Department of Energy (DOE) were
threefold:

e Prevent radiological contamination of the environment,

e Remove all radiolegical activated material above Federal and State of California designated
unrestricted release limits from within the building and its structure, and

¢ Restore the site to conditions suitable for release without radiclogical restrictions in
compliance with DOE guidelines, the Formerly Used Site Remedial Action Program
(FUSRAP) and Surplus Facilities Management Program (SFMP).

The most highly activated sources of radioactive materials were removed in the first stages of the
program. The Pipe Chase Room was emptied of sand and the 5-foot diameter vacuum duct was
sectioned and packaged for disposal. The large vacuum vessel was remotely sectioned and
removed and the entire north test cell shielding concrete was broken up, packaged and shipped to
disposal. Steel liners were removed from both test cells, leaving only the neutron-activated
materials within the test facility walls, ceilings and floors; primarily Europium-152 (concrete
aggregate) and Cobalt-60 (rebar and facility wall liner material).

During fiscal year 1999, the facility was cleaned of low levels of surface contamination resulting
from D&D activities, primarily from the size reduction and packaging of activated materials. In
addition, the facility structural materials were sampled by core drilling near the test vaults to
determine the extent or boundary of activated materials above unrestricted release criteria. The
areas outside this boundary would only be subject to surface contamination and could therefore
be released for unrestricted use by cleaning and subsequent radiological verification survey of
the surfaces.

2.2 Preferred Approach to Facility Demolition and Site Release

Activated structural materials at levels higher than releasable limits remain in the support
columns and walls immediately adjacent to the test cell at 50 feet below grade. An assessment
by a structural engineer has concluded that any further removal of structural materials in the test
vault area will compromise the structural integrity of the building and endanger personnel
working below grade. Removal of the activated structural materials prior to removal of rest of
the massive facility structure above these activated materials would require designing and
constructing alternate structural supports for the facility walls, etc. Choosing this approach
would extend the schedule and increase costs unnecessarily.
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A viable, reasonable and safer alternative was to perform the Building 4059 site release in two
phases. In Phase I, the above grade building and the below grade portions (excluding the
activated concrete in the north test vault) was decontaminated and surveyed, this portion of the
building will then be released for demolition, and demolished.

In Phase II of the Building 4059 project, the remaining activated concrete in the test vault in the
basement will be removed, packaged and disposed of as radioactive waste. The remaining
excavation will then be sampled, surveyed, cleaned if necessary, and released.

This is a similar approach to that used previously at Building 4064. The facility building was
first surveyed and released, and then demolished and sent to off site landfill disposal. In the
second phase of the Building 4064 project, after all the structures had been removed, the site
grounds were final surveyed and released. The recommended sequence for Building 4059 is
outlined below and the physical division of the two phases is described as follows:

PHASE 1"

1. Characterize and define the area {volume) of the facility to be packaged and sent to disposal
as radioactive waste by core sampling the concrete and steel liner and performing analyses to
identify “clean” volume from activated material.

2. Clean all other areas of the facility with the purpose of preparing for final survey and release
of these areas containing no internal activation.

3. Perform final release survey of non-activated above and below grade areas to be removed as
non-radiological materials (Phase I).

DOE (Reference 6.8) and DHS (Reference 6.9) have approved the two-Phase approach (see
Reference 6.2). Step 1 above has been completed and documented. Step 2 and 3 above have been
completed. Step 3 is documented in this report.

4, Perform verification surveys by ORISE and DHS of the Phase I portion of the facility.

5. Receive DOE release and DHS concurrence for Phase .

6. Implement demolition contractor provided plan for physical barriers to prevent “released”
demolition debris from entering areas of the facility with remaining activated material.

7. Perform demolition and debris removal of “clean” portion of the facility. (Phase I
completed).
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PHASE IT

8. Perform demolition of activated facility structural materials (Phase II portion of facility) and
package for radioactive waste disposal.

9. Perform final release survey of excavation.
10. Perform verification surveys of excavation by ORISE and DHS.
11. Receive DOE release and DHS concurrence.

12. Backfill excavation and restore site.
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3.0 SURVEY DESIGN °
3.1 Idehtification of Radionuclides of Concern

Surveys during remediation confirmed that activation products, primarily Co-60, are present,
Cobalt-60 is found in the facility walls, liners, and rebar. In addition trace Eu-152, and Eu-154
has been found in the concrete aggregate. :

3.2  Derived Concentration Guideline Limits (DCGLw). -

The objective of this survey was to demonstrate that residual surface contamination, in excess of
the release criterion, is not ?resent at this site. The DCGLw for Co-60 used for evaluating survey
results is 5000 dpm/100cm” fixed and 1000 dpm/ 100cm? removable for surface contamination of
structures. Concrete and steel core surfaces taken in the Building 4059 basement indicate that
volumetric activation of building materials in the Phase I portion of the building survey are
negligible to zero (see Reference 6.2).

3.3 Classification of Areas Based on Contamination Poténtial.

The facility consists of one building situated on approximately 1.2 acres of land. The building
subsurface area is a concrete block structure on a poured concrete slab with a poured concrete
ceiling. The surface structure, with the exception of the high bay, is a single story, with
numerous rooms, partitioned with drywall and a corrugated steel roof. The high bay is
constructed of concrete and corrugated steel. A chain-link fence surrounds the facility. The
subsurface structure is divided into numerous rooms made of concrete. The outside area is
covered with asphalt, and the northwest end was used as the employee parking lot, and truck
access to the shipping/receiving areas. Previous surveys were reviewed and the results were
determined to be appropriate for planning the Final Status Survey.

3.3.1 Classl

Class I survey units were those rooms and areas having known contamination above DCGL’s
during prior remediation operations which included all basement areas of Building 4059. These
included areas having known >5000 dpm/100cm” fixed contamination and >1000 dpm/100cm*
removable contamination.

3.3.2 ClassII

Class IT survey units included those areas where contamination existed below DCGLs during
remedial operations, Those areas included the High Bay, Stairwells, and Building 4459. These
included areas between 1000 and 5000 dpm/100cm? fixed contamination; and between 200 and
1000 dpm/100cm® removable contamination.
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3.3.3 Class III

Class III survey units included areas where negligible or no contamination existed during
Building 4059°s history. Class II areas included the office areas, Control Room, Equipment
Room, Electrical Room, Noble Gas Room, and all other areas above ground inside building 4059
and outside roof area. These included areas <1000 dpm/100cm” fixed contamination; and <200
dpm/100cm® removable contamination.

3.4  Identification of Class I, IT and I Areas

3.4.1 Based on the results of other decommissioning surveys at the site, and the operating
history, the following Class I, II, and III areas were used to design the Final Status
Survey. All of the Class I and Class II interior surface areas were concrete. Most Class 111
areas were drywall and corrugated steel. The Figure 2 Plot Plan used for Building 4059 is
shown below. The entire basement area was designated Class I, with the exception of the
reactor pits which will be addressed in the Phase II operations, and the stairwells which
were Class JL

— 20 —>|< 386" ) >

.. . || NORTH _ A ey T
PIT | ALCOVE = '
_ - 20
) SOUTH S T
PIT BASEMENT (SUBSURFACE) :
WEST ) T
| . | EAST 6
%[AIRWELL A ar =] e | STARWELL
l:A!l . I

=Class | Areas : - =Class il Areas

= Phase Il Area * Floor shown above west stairwell is included in
Phase 11

FIGURE 2: BUILDING 4059 CLASS 1 FLOOR PLAN (BASEMENT LEVEL)
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3.42 Figufe 3 shows the Class IT and IIT areas. Only the High Bay and stairwells were Class I

ELECTRICAL EQUIPMENT ROOM *
STORAGE | ROOM 16
RM l
HIGH BAY (30' X 60" |
104
STAIR- | GROUND (SURFACE) | STAIR
__WFI I LEVEL WELL “A”
STORAGE CONTROL ROOM
, ROCM
42 LOCKER | HVAC ROOM
ROOM
OFFICE AREAS
v
< 87 ’l‘ 20
= Class II Areas = Class III Areas

FIGURE 3: CLASS 11 AND III FLOOR PLAN (GROUND FLOOR LEVEL)

343 Table 1 of the MARSSIM Manual, Roadmap-6, limited the survey unit areas as follows:

CLASSIFICATION MAX SURVEY UNIT AREA
CLASS 1 100 m”

CLASS II 1000 m”

CLASSIIT UNLIMITED

TABLE 1: AREA CLASSIFICATION
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3.5 Decision Objectives

The decision objectives were as follows:
¢ The objective of this survey was to achieve release for unrestricted use.

» The null hypothesis (Hy) for each survey unit was the residual radioactivity concentrations
exceeding the release criterion. The null hypothesis for all survey units must be rejected for
the site to be released for unrestricted use.

. Acéeptéble decision error probabilities were alpha [ regulators risk = 0.05 and beta [B
users risk = 0.05; where Ot is defined as the probability that the null hypothesis was rejected

when in fact it is true, such as when “a contaminated site is declared clean” and [ is defined
as the probability that the nuil hypothesis was accepted when in fact it is false or when “a
clean site is declared contaminated”.

e The Derived Concentration Guideline (DCGLw) for the pnmary contaminant of concern was
5000 dpm/100cm? of Co-60.

s The Lower Bound of the Gray Area (LBGR) was one half of the DCGLw or 2500
dpm/100cm” surface contamination.

* The regulator’s risk (0r) was established at the DCGLy.

e The user’s (Rocketdyne) risk B was established at the LBGR.

3.5.1 Power Chart

The Gray Region of the Power Chart extended from 2500 to 5000 dpm/100cm? for total beta

contamination. The survey was designed for the stamstlcal test to have 95% power to decide a
survey unit containing less than 2500 dpm/100cm’ met the release criteria. For the same test, a
survey unit containing over 5000 dpm/100cm” had less than a 5% probability of being released.

3.6  Number of Survey Units
Survey Units were labeled alpha-numerically. For structural surfaces consisting of beams, pipes,

conduits, and other surfaces that were not accessible to large surface measurements, a section of
structural run was randomly selected within the survey unit sample point for surveying.

The Class T area (911 m?) will consist of 10 survey units each of <100 m’.

The Class II areas (1900 m? ) will consist of 3 survey units each of <1000 m?

The Class III areas (3100 m?) will consist of 1 survey unit of unlimited dimensions.
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3.7 Determination of Sample Point Numbers

Twenty Sample points were required per Survey Unit.

The shift A used was the DCGL,, minus the LBGR. In other words, the shift is the width of the
Gray Region. & was the expected standard deviation of the measurements of the survey unit.

Based on prior surveys of Building 4059, the ¢ for total contamination used was 829
dpm/100cm?.

The relative shift was therefore: 5000 2500 =3 .
829 :

From Table 5.5 of Reference 6.1, the number of samples required for a relative shift of 3 and o =

B =0.05 is 14 in each survey unit. A conservative factor of 40% was applied, bringing the total
to 20 sample points.

Twenty sample points was required per Survey Unit

3.7.1 Total Number of Sample Points

The total number of sample points taken in each Class area were:

e Class I: 20 data points per survey unit. (10 survey units * 20 points = 200 points).
e Class Iz 20 data points per survey unit (3 survey units * 20 points = 60 points).
e Class II: 20 data points per survey unit (1 survey unit * 20 points = 20 points).
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3.72 Survey Unit Area

Table 2 depicts the individual Class areas that were divided up into individual Survey Units to
maintain the area limitations of Table 1 above.

CLASS SURVEY | LOCATION TOTAL AREA | SAMPLE GRID GRID SPACING
UNIT per Survey AREA
Unit

Class | SU1 Alcove 87.8 m* 439m° 2.09 meters
Class 1 suU2 East Wall 832 m? 4.16 m* 2.03 meters
Class | SU3 Floor 65 m* 3.25m* 1.80 meters
Class | SU4 North Wall 98.4 m° 492 m° 2.21 meters
Class | SuUs West Wall 832 m* 416 m* 2.03 meters
Class | SuU6 South Wall 98.4 m* 492 m° 2.21 meters
Class | Su7 Ceiling 98.4 m* 4.92 m* 2.21 meters
Class | Sus VER 09 m* 4.95 m* 2.22 meters
Class | suU9 VER 99.4 m* 4.97 m* 2.22 meters
Class | SuU10 VER 98.1 m* 4.90 m? 2.21 meters
Class |i SU14 High Bay 868.5 m* 43.4 m* 6.58 meters
Class I . | SU12A East Stairwell | 220.4 m° 11.0 m? 3.31 meters
Class Il SU12B | West Stairwell | 168.3 m* 8.3 m" 2.88 meters
Class I SU13 Building 459 645 m* 32.2m’ 5.67 meters
Class Ill SuU14 All other areas | 3100 m* Random Random

TABLE 2: SURVEY UNIT AREAS

Two random numbers between zero and one were generated to locate the random starting point
for the survey units. Using Table 1.6 of MARSSIM, Appendlx I 0.296926 and 0.222167 were
selected. They were calculated in Table 3 as follows:

CLASS SURVEY X * LENGTH Y * WIDTH OR | ORIGIN STARTING POINT

UNIT HEIGHT CORNER COORDINATES

| 1 9.44 % 0.296926 9.29 + 0.222167 : Southwest | X=2.74,Y =2.05

I 2 8.75 * 0.296926 B8.53 # 0.222167 Lowerleft | X=2.83,Y=1.88

I 3 8.53 % 0.296926 762 %0222167 | Southwest | X=247,Y=1.68

| 4 11.73 % 0.296926 | 8.38 = 0.222167 Lowerleft | X=34,Y=1.84

I 5 9.75 » 0.2969828 8.53 » 0.222167 LowerLeft | X=2.83,Y=188

| 6 1173 % 0.296926 | 8.38+«0.222167 | Lowerleft | X=34,Y=1.84

| 7 1173 % 0.206826 | 8.38+0.222167 | Southwest | X=34,Y=184

I 8 15.85 % 0.2969268 | 6.24 * 0.222167 Lowerleft | X=46,Y=1.37

I 9 16.21 + 0.296926 | 6.09 = 0.222167 Lowerleft | X=4.6,Y=137

H 10 10.05 % 0.296926 9.75 % 0.222167 Lowerleft | X=292,Y¥=215

il 11 31.5 » 0.296926 27.5 % 0.222167 Southwest | X=7.98,Y=55

il 12A 20 = 0.296926 11 + 0.222167 Southwest | X=58,Y=242

Il 12B 17.5 * 0.296926 9.5+ 0222167 - | Southwest | X=58,Y=209

] 13 26.5 » 0.296826 245+ 0222167 | Southwest | X=7.69,Y =5.39

i 14 Random Random ' Southwest | Random

TABLE 3: ESTABLISHING RANDOM STARTING POINTS




3.8

The Survey Units” surface area, number of sample points, random starting points, and the
distance apart were used to determine the following sample point locations. Random starting
points shown in Table 3, and grid spacing shown in Table 2 were attempted in the field.
However, because of structural limitations, a uniform spacing grid was difficult to apply. To

Survey Unit Grids and Spacing
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achieve as close as possible the appropriate spacing, more points were sampled than required in
some Class I and Class If survey units. Refer to Appendix A for actual survey sampling points.

Class III points were taken in individual rooms and outside areas.

STORAGE ELECTRICAL EQUIPMENT ROOM A A
?RtEA ROOM O
p : 1 pts NS 44'
O. '™ O s o it
HIGH BAY (30' X 60)
Class 11 ~ GROUND (SURFACE) LEVEL . L0
STAIR ~ .
WELL Class II STAR <« Class Il
— — WELL .
STORAGE CONTROL ROCM
R O O
42' 1pt . LOCKER HVAC ROOM
ol O S| Room
) . O et
: _t1pt '
- O _[COOO Jo || O
5 pts (O | orFricE AREAS v
< 87 ’l‘ - 20°

“**Plus 2 pts on roof area

= Class I] areas

= Cia._ss JII

FIGURE 4: CLASS III SAMPLE POINTS
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3.9 Sarvey Instrumentation and Survey Techniques

The following equipment and instrumentation were required to conduct the Final Status Survey.
Substitutions were allowed where the equipment performance is equivalent to the instrument
listed.

Ludlum Model 22-21-ESG Scalar/Rate meter

Tennelec Alpha/Beta Counting System

Ludlum Model 44-9 Thin-Window Pancake GM Probe

Ludlum Model 44-2 High-Energy Gamma Probe

Canberra Series 100 MCA System with High-Purity GermaniunvLithium Detector
Ludlum Model 12 Count rate Meter

Cesium 137 check source

Survey detector 1 meter tripod

Survey detector balance boom

Nuclear Power Outfitters (NPO) 1%-inch cloth smear dzscs “or equivalent
Miscellaneous non-hazardous operating supplies

3.9.1 Calibration

All portable survey instruments were serviced and calibrated on a quarterly basis. Daily checks
and calibrations were performed on all instrumentation (when used) to determine acceptable
performance. Daily checks and calibration data was entered on the appropriate Instrument
Qualification Sheet (IQS). Reference 6.3 provided additional methods and procedures for daily
instrument qualification checks

3.9.2 Representative Reference Background Areas

For the purposes of evaluating gross beta activity on structural surfaces, a building of similar
construction, Building 013, was identified on the property immediately east of the site. This
building served as a reference for surface activity measurements. Two reference areas: one for
concrete surfaces and one for drywall surfaces were required.

3.9.3 Scan MDC

3.9.3.1 'Reguired Scan MDC

Scanning between the grid samples was performed to ensure that small areas of contamination
did not remain undetected. From Table 5.7 of MARSSIM, page 5-37, the building Area Dose
Factor for Co-60 and a grid area of Sm” was 3.0. Therefore the elevated measurement
concentration DCGLguc used was...

DCGLemc'= DCGLw x Area Factor = 5000 x 3 = 15,000 dpm/100cm®

The required Scan MDC was therefore...

Scan MDC (required) = DCGLepc = 15,000 dpm/100cm?
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3932 “Actual Scan MDC

Measurements of the beta surface contamination were made with surface scans performed with a
thin-window pancake Geiger-Mueller tube moving at approximately 1 in/sec. Actual scan MDC
for this technique was calculated below following the procedure outlined in pages 6-41, 6-43 of
Reference 6.1, and equation 6-10 of MARSSIM. :

¢  Minimum Detectable Count Rate (MDCR) Table 6.6 = 60 cpm
o TInstrument efficiency = s1=0.12
o Surfacé efficiency =€5=0.9

Surveyor efficiency = 0.5
Probe area = 20 cm’

e Scan MDC = 6.0 : Z
= 3,928 dpro/100cm2

(v 0.5) (0.12) (0.9) (20/100)

Scan MDC (actual) =3928 dpm/100cm>

Since the actual scan MDC of 3,928 dpm/100cm? was less than the required 15,000 dpm/100cm?
scan MDC, the scanning technique was adequate for detecting hot spots above DCGLgnc
between the sample locations. Therefore no adjustment to the number of samples to account for
elevated activity was necessary,
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Scanning was performed to locate small areas of elevated concentrations of residual radioactivity
to determine if they met the release criteria. Direct, qualitative scans were conducted for beta-
gamma contamination followed by a cumulative counts and smear surveys of interior surfaces.
The percentage of survey and number of measurements conducted for each survey unit is shown

in Table 4.
QUALITATIVE QUANTITATIVE REMOVABLE AMBIENT
(SCAN TOTAL) (TOTAL)
SURVEY UNIT ALPHA BETA ALPHA BETA ALPHA BETA GAMMA.
1 NM 100% NM 20 PTS - 20 PTS 20 PTS 5PTS
2 NM 100% NM 20PTS | 20PTS 20PTS NM
3 NM 100% NM 20 PTS 20 PTS 20 PTS 20 PTS
4 NM 100% NM 29 PTS 29 PTS 29 PTS NM
5 NM 100% NM 20 PTS 20 PTS 20 PTS NM
6 NM 100% NM 28 PTS 28 PTS 28 PTS NM
7 NM 100% NM 21 PTS 21 PTS 21 PTS NM
8 NM 100% NM 20PTS- | 20PTS 20 PTS NM
9 NM 100% NM 20PTS | 20PTS 20 PTS NM
10 NM 100% NM 20 PTS 20PTS 20 PTS 6 PTS
11 NM 100% NM 20 PTS 20 PTS 20 PTS 4 PTS
12 NM 100% NM 34 PTS | 34 PTS 34 PTS 13 PTS
13 NM 20% NM 20 PTS 20 PTS 20 PTS 4 PTS
14 NM 20% NM 20PTS | 20PTS | 20PTS 20PTS

NM = not measured

TABLE 4: SURFACE AREA SURVEYED
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4.2 Class I Survey Results

SURVEY UNIT 1: For the Alcove, the survey data results demonstrated the highest quantitative
total beta measurement was 696 dpm/100cm” and the highest removable beta contamination was
28.5 dpm/100cm’, The highest removable alpha contamination was 2.6 dpm/100cm®. The
highest net gamma level was 2.75 pR/hr above the inside background levels of the building.
Qualitative measurements taken for afl one hundred percent (100%) of the survey grids in the
affected area indicated no detectable activity (Refer to Appendix B) '

SURVEY UNIT 2: For the east wall of the basement area, the survey data results demonstrated
the highest quantitative total beta measurement was 104.4 dpm/100cm® and the highest
removable beta contamination was 19.9 dpm/100cm”. The highest removable alpha
contamination was 2.6 dpm/100cm® dpm/100cm?. Qualitative measurements taken for all one
hundred percent (100%) of the survey grids in the affected area indicated no detectable activity.
(Refer to Appendix B)

SURVEY UNIT 3: For the floor of the basement area, the survey data results demonstrated the
highest quantitative total beta measurement was 184.9 dpm/100cm” and the highest removable
beta contamination was 22.8 dpm/100cm’. The highest removable alpha contamination was 2.6
dpm/100cm’. The highest net gamma level was 3.92 uR/hr above the inside background levels of
the building. Qualitative measurements taken for all one hundred percent (100%) of the survey
grids in the affected area indicated no detectable activity. (Refer to Appendix B)

SURVEY UNIT 4: For the north wall of the basement area, the survey data results demonstrated
the highest quantitative total beta measurement was 293.6 dpm/100cm? and the highest
removable beta contamination was 31.4 dpm/100cm’. The highest removable alpha
contamination was 2.6 dpm/100cm?. Qualitative measurements taken for all one hundred percent
(100%) of the survey grids in the affected area indicated no detectable activity. (Refer to
Appendix B)

SURVEY UNIT 5: For the west wall of the basement area, the survey data results demonstrated
the highest quantitative total beta measurement was 171.8 dpm/100cm® and the highest
removable beta contamination was 16.59 dpm/100cm?. The highest removable alpha
contamination was 5.4 dpm/100cm?. Qualitative measurements taken for all one hundred percent
(100%) of the survey grids in the affected area indicated no detectable activity. (Refer to
Appendix B)
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SURVEY UNIT 6: For the south wall of the basement area, the survey data results demonstrated
the highest quantitative total beta measurement was 87 dpm/100cm? and the highest removable
beta contamination was 22.3 dpm/100cm®. The highest removable alpha contamination was 2.6
dpm/100cm’. Qualitative measurements taken for all one hundred percent (100%) of the survey
grids in the affected area indicated no detectable activity. (Refer to Appendix B)

SURVEY UNIT 7: For the basement area ceiling, the survey data results demonstrated the
highest quantitative total beta measurement was 217.5 dpm/100cm” and the highest removable
beta contamination was 39.6 dpm/100cm’. The highest removable alpha contamination was 2.6
dpm/100cm’. Qualitative measurements taken for 2l one hundred percent (100%) of the survey
grids in the affected area indicated no detectable activity. (Refer to Appendix B)

SURVEY UNIT 8: For the vacuum equipment area (VER) ceiling, chimney and west wall, the
survey data results demonstrated the highest quantitative total beta measurement was 330.6
dpm/100cm’ and the highest removable beta contammatlon was 51.2 dpm/100cm®. The highest
removable alpha contamination was 2.6 dpm/100cm’. Qualitative measurements taken for all one
hundred percent (100%) of the survey grids in the affected area indicated no detectable activity
(Refer to Appendix B)

SURVEY UNIT 9: For the vacuum equipment area (VER) north and south walls, the survey
data results demonstrated the highest quantitative total beta measurement was 652.5 dpm/100cm®
and the highest removable beta contamination was 54 dpm/100cm”, The highest removable alpha
contamination was 2.6 dpm/100cm®. Qualitative measurements taken for all one hundred percent
(100%) of the survey grids in the affected area indicated no detectable activity. (Refer to
Appendix B)

SURVEY UNIT 10: For the vacuum equipment area (VER) east wall and floor, the survey data
results demonstrated the highest quantitative total beta measurement was 226.2 dpm/100cm? and
the highest removable beta contamination was 42.8 dpm/100cm®. The highest removable alpha
contamination was 2.6 dpm/100cm”. The hlghest net gamma level was 3.2 uR/hr above the
inside background levels of the building. Qualitative measurements taken for all one hundred
percent (100%) of the survey grids in the affected area indicated no detectable activity. (Refer to
Appendix B)
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4.3 Class II Areas

SURVEY UNIT 11: For the entire Highbay, the survey data results demonstrated the highest
quantitative total beta measurement was 113.1 dpm/100cm® and the highest removable beta
contamination was 25.4 dpm/100cm’. The highest removable alpha contamination was 2.6
dpm/ IOOCm The highest net gamma level was 2.6 uR/hr above the inside background levels of
the building. Qualitative measurements taken for all one hundred percent (100%) of the survey
grids in the affected area indicated no detectable activity. (Refer to Appendix C)

SURVEY UNIT 12A&B: For both the east and the west stairwells, the survey data results
demonstrated the highest quantitative total beta measurement was 348 dpm/100cm® and the
highest removable beta contamination was 31.4 dpm/100cm?, The highest removable alpha
contamination was 2.6 dpm/100cm’. The highest net gamma level was 4 pR/hr above the inside
background levels of the building. Qualitative measurements taken for all one hundred percent
(100%) of the survey grids in the affected area indicated no detectable activity. (Refer to
Appendix C)

SURVEY UNIT 13: For auxiliary storage Building 4459, the survey data results demonstrated
the highest quantitative total beta measurement was 739.5 dpn/100cm? and the highest
removable beta contamination was 25.6 dpm/100cm’, The highest removable alpha
contamination was 2.6 dpm/100cnt’. The highest net gamma level was 4 pR/hr above the inside
background levels of the building. Qualitative measurements taken for all one hundred percent
(100%) of the survey grids in the affected area indicated no detectable activity. (Refer to
Appendix C)

4.4 Class III Areas

SURVEY UNIT 14: For all other areas including office area, HVAC room, Electrical Room,
Mechanical Room, hallways and Bathrooms, the survey data results demonstrated the highest
quantitative total beta measurement was 783 dpm/100cm? and the highest removable beta
contamination was 19.7 dpm/100cm’. The highest removable alpha contamination was 5.4
dpm/100cm®. The highest net gamma level was 1 pR/hr above the inside background levels of
the building. Qualitative measurements taken for all one hundred percent (100%) of the survey
grids in the affected area indicated no detectable activity. (Refer to Appendix D)

4.5 Sign Test

For each survey unit, both total and removable measured contamination was well below the
DCLGy. Therefore implementation of the sign test (shown in Appedices B,C, and D) produces a
postive sign for each (100%) measured value in every survey unit. Thus, the number of positive
values in each survey must, by definition, always exceeds the critical value in Table 1.3 page I-4
of Reference 6.1,
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MAXIMUM

QUALITATIVE SCAN

SURVEY MAXIMUM MAXIMUM
UNIT QUANITATIVE TOTAL | REMOVABLE NET (CPM)
(DPM/100 CM?%) (DPM00 ci?) | EXPOSURE
RATE
(hR/HR)
BETA ALPHA | BETA GAMMA ALPHA BETA
DCGLy 5000 1000 | 41000 5

1 696 26 28 2 NDA NDA

2 104 26 19 NM NDA NDA

3 185 26 22 3 NDA NDA

4 294 26 31 NM NDA NDA

5 172 5.4 16 NM NDA NDA

6 87 26 22 NM NDA NDA

7 217 26 39 NM NDA NDA

8 331 26 51 NM NDA NDA

9 652 26 54 NM NDA NDA
10 226 26 42 3 NDA NDA
1 113 26 25 2 NDA NDA
12A&B 348 26 31 4 NDA NDA
13 739 26 25 4 NDA NDA
14 783 5.4 19 1 NDA NDA

NDA= no detectable activity NM= not measured
TABLE 5: MAXTIMTIM SURVEY RESULTS
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5.0 CONCLUSION

In all survey units, the highest quantitative total beta measurement was 783 dpm/ 100cim?, well
below the total contamination DCGLw of 5000dpm/ 100cm’, The hi ghest removable beta found
was 54 dpm/100cm?, and highest removable alpha found was 5.4 dpm/100cm? ,again, well below
a removable contamination DCGLy of 1000dpm/100em?. The range of contamination was well
below DOE approved acceptance limits for both alpha and beta contamination. The highest net
ambient gamma measurement was 4 mR/hr, which was below the DCGLw of 5 uR/hr above
background.

Based on the results of the investigations reported here, the basement area, Vacuum Equipment
Room, High Bay, Building 4459, and all other Phase I surveyed areas of Building 4059 are free
of contamination. They meet the Department of Energy approved acceptance criteria and
Building 4059 is therefore suitable for release for “unrestricted use” with no radiological
restrictions.
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APPENDIX A

SURVEY MAPS
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B4059 VAULT WEST WALL

; CLASS I SURVEY UNIT #4.Wl THRU W20
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'DARKENED CIRCLE. SURVEY ARE IS 32’ HIGH X 28' WIDE.
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VACUUM EQUIPMENT ROOM WEST WALL, CEILING, & GEERMNEPQB

CLASSISURVEY UNIT #8 CWWC! THRU CWWCQC20 -
MARSSIM (R21.RF) RS-0 -  RaL-Ré-RE00008
( ) 0001 Page 34 of 127
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CLASS 1 SURYEY UNIT # 10 EWF1 THRU EWF20 Page 36 of 127

. . MARSSIM (R21-RF) RS-00001
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DARKENED CIRCLE. SURVEY AREA EAST WALL IS 20° WIDE X 32' HIGH AND THE FL.OOR 15 20'6" WIDE X 20° LONG.
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B4059 WEST STAIRWELL RE1RERS00008
CLASS [ SURVEY UNIT # 12B WSW{ THRU WSW17
MARSSIM (R21-RF) RS-00001 TQP ELEVATION
WEST WALL
SOUTH WALL NORTH WALL

CEILING
K R .

EAST WALL

COMMENTS: WEST STAIRWELL HAS 5 LANDINGS INCLUDING THE BOTTOM, 5 SETS OF STAIRS,
A TOP ROOM COVERING THE STAIRS, AND A BOTTOM LANDING ARFA TO INCLUDE THE ACCESS

AREA TO THE VAULT.
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B4059 EAST STAIRWELL . ret-Rr-Rs00008

CLASS I SURVEY UNIF # 12A ESW1 THRU ESW17 - Page 42 of 127
i MARSSIM (R21-RF) RS-00001 ' ,
SOUTH WALL WEST WALL - NORTH WAL EAST WALL, _

. [EswW
7.

N e

COMMENTS: THE EAST STAIRWELL HAS 4 LANDINGS INCLUDING THE BOTTOM, 3 SETS OF STAIRS,
AND A BOTTOM LANDING ROOM LEADING TO THE EAST END OF THE VAULT.
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CLASS ISURVEY RESULTS



BUILDING 4058 CLASS 1 SURVEY UNIT 1 SIGN ANALYSIS
TOTAL BETA READINGS (dpm/100cm2)
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LOCATION SAMPLE DATA DCGlLw — DATA SIGN
NUMBER
ALCOVE 1 696 4304 1
ALCOVE 2 i7 4982 1
ALCOVE 3 26 4973 1
ALCOVE 4 356 4643 1
ALCOVE 5 -191 9191 1
ALCOVE 8 -69 5069 1
ALCOVE 7 -78 5078 1
ALCOVE 8 104 ~ 4895 1
ALCOVE g 43 4956 1
ALCOVE 10 43 . 5043 1
ALCOVE 11 -60 5060 1
ALCOVE 12 52 5052 1
ALCOVE 13 26 4973 1
ALCOVE 14 26 4973 1
ALCOVE 15 -17 5017 1
ALCOVE 16 -85 5095 1
ALCOVE 17 -17 6017 1
ALCOVE 18 €9 4830 i
ALCOVE 19 -104 5104 1
ALCOVE 20 -85 5085 1
TOTAL POSITIVES 20
BUILDING 4059 CLASS | SURVEY UNIT 1 SIGN ANALYSIS
REMOVABLE BETA READINGS {dpm/100cm2})
LOCATION SAMPLE DATA DCGLw — DATA SIGN
NUMBER
ALCGOVE 1 28 871 1
ALCOVE 2 19 880 1
ALCOVE 3 5 994 1
ALCOVE 4 14 985 1
ALCOVE 5 B 891 1
ALCOVE 6 5 994 1
ALCOVE 7 14 985 1
ALCOVE 8 14 985 1
ALCOVE g B8 991 1
ALCOVE 10 19 880 1
ALCOVE 11 14 985 1
ALCOVE 12 22 877 1
ALCOVE 13 11 988 1
ALCOVE 14 19 980 1
ALCOVE 15 17 982 1
ALCOVE 16 14 885 1
ALCOVE 17 8 991 i
ALCOVE 18 22 977 1
ALCOVE 18 11 988 1
ALCOVE 20 1 288 1
TOTAL POSITIVES 20
BUILDING 4059 CLASS | SURVEY UNIT 1 SIGN ANALYSIS
NET AMBIENT GAMMA READINGS (uR/hr})
LOCATION SAMPLE DATA DCGLw - DATA SIGN
NUMBER
ALCOVE 1 1.5 3.4 1
ALCOVE 2 1.6 3.3 1
ALCOVE 3 2.1 2.8 1
ALCCVE 4 2.7 2.2 1
ALCOVE 5 1.6 3.3 1
TOTAL POSITIVES 5
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BUILDING 4059 CLASS| SURVEY UNIT 2 SIGN ANALYSIS
TOTAL BETA READINGS BSMT EAST WALL (dprn/100cmz2)

LOCATION

SAMPLE DATA DCGLW — DATA SIGN
NUMBER

BASEMENT 1 696 5696 1
EAST WALL.
BASEMENT 2 21 5121 1
EAST WALL
BASEMENT 3 82 5182 1
EAST WALL
BASEMENT 7 52 5052 1
EAST WALL
EASEMENT 5 82 5182 1
EAST WALL
BASEMENT ) 13 5113 1
EAST WALL
SASEMENT 7 43 5043 i
EAST WALL
BASEMENT N 78 2921 1
EAST WALL
BASEMENT 9 87 5087 7
EAST WALL
BASEMENT 10 78 5078 1
EAST WALL
BASEMENT 1 181 5191 3
EAST WALL
BASEMENT 12 68 5069 1
EAST WALL
BASEMENT 13 50 5060 T
EAST WALL
BASEMENT 14 104.4 4895 1
EAST WALL
BASEMENT 15 -34.8 5034 1
EAST WALL
BASEMENT 16 104.4 5104 1
EAST WALL
BASEMENT 17 52.2 5052 T
EAST WALL
BASEMENT 18 104 4895 1
EAST WALL
BASEMENT 18 59 5060 7
EAST WALL
BASEMENT 20 7 4982 T
EAST WALL

—TOTAL POSITIVES 20
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BUILDING 4059 CLASS | SURVEY UNIT 2 SIGN ANALYSIS
REMOVAELE BETA READINGS (dpm/100cm2)

LOCATION - SAMPLE DATA DCGLw — DATA SIGN
NUMBER
BASEMENT 1 18 280 1
EAST WALL
BASEMENT 2 2 087 1
EAST WALL
BASEMENT 3 5 984 1
EAST WALL
BASEMENT 4 11 " 988 1
EAST WALL
BASEMENT 5 i - 988 1
EAST WALL
BASEMENT & 8 991 1
EAST WALL
BASEMENT 7 5 904 1
EAST WALL
BASEMENT 8 11 988 1
EAST WALL ‘
BASEMENT 9 2 097 1
EAST WALL
BASEMENT 10 14 985 1
EAST WALL
BASEMENT 11 11 " 988 1
EAST WALL
BASEMENT 12 14 - - 985 1
EAST WALL
BASEMENT 13 14 - 985 1
EAST WALL
BASEMENT 14 14 © 985 - 1
EAST WALL
BASEMENT 16 17 - 982 1
EAST WALL
BASEMENT 16 8 891 1
EAST WALL
BASEMENT 17 8 991 1
EAST WALL
BASEMENT 18 1yl 988 1
EASTWALL
BASEMENT 19 8 a1 1
EAST WALL
BASEMENT 20 8 991 1
EAST WALL
~_TOTAL POSITIVES 20
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BUILDING 4059 CLASS ! SURVEY UNIT 3 SIGN ANALYSIS
TOTAL BETA READINGS (dpm/100cm2)

LOCATION SAMPLE DATA PCGLw - DATA SIGN
NUMBER -
BASEMENT 1 ~163 5163 1
FLOOR
BASEMENT 2 -32 5032 1
FLOOR
BASEMENT 3 -58 5058 1
FLOOR
BASEMENT 4 -102 5102 1
FLOOR
BASEMENT 5 93 5093 1
FLCOR
BASEMENT 6 -58 5058 1
FLOOR
BASEMENT 7 97 4002 1
FLOCR
BASEMENT 8 -128 5128 1
FLOOR
BASEMENT 9 -15 5015 1
FLOCR
BASEMENT 10 -84 5084 1
FLOOR
BASEMENT 1 -180 £180 1
FLOOR
BASEMENT 12 -154 5154 1
FLOOR -
BASEMENT 13 37 . 4963 1
FLOOR
BASEMENT 14 -50 5050 i
FLOOR _
BASEMENT 13 -93 5083 1
FLOOR _ .
BASEMENT 16 184 4815 1
FLOCR ~
BASEMENT 17 54 4845 1
FLOOR
BASEMENT 18 37 4963 1
FLOOR
BASEMENT 19 -15 5015 1
FLOOR
BASEMENT 20 -84 5084 1
FLOOR
TOTAL POSITIVES 20

R21-RF-RS00008
Page 58 of 127



BUILDING 4059 CLASS | SURVEY UNIT 3 SIGN ANALYSIS
REMOVABLE BETA READINGS (dpm/100cm2)

LOCATION SAMPLE DATA DCGLw - DATA SIGN
A NUMBER
BASEMENT 1 19 980 1
FLOCR
BASEMENT 2 8 ~go1 7
FLOOR
BASEMENT 3 5 994 1
FLOOR _ '
BASEMENT 4 17 982 1
FLOOR
BASEMENT 5 0.3 1000 1
FLOCR
BASEMENT 6 22 ~g77 1
FLOOR
BASEMENT 7 11 ~o88 i
FLOOR :
BASEMENT 8 14 985 1
FLOOR
BASEMENT 9 2 897 7
FLOOR
BASEMENT 10 17 ~ 882 7
FLOOR -
BASEMENT 11 8 9901 1
FLOOR'
BASEMENT 12 5 994 1
FLOOR
BASEMENT 13 22 977 1
FLOOR
BASEMENT 14 5 994 1
FLOOR
BASEMENT 15 8 BEE] i
FLOOR
BASEMENT 16 19 580 1
FLOOR
BASEMENT 17 17 082 1
FLOOR "
BASEMENT 18 2 997 1
FLOOR
BASEMENT 19 8 991 1
FLOOR
BASEMENT 20 8. 991 1
FLOOR
~— TOTAL POSITIVES 20
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BUILDING 4059 CLASS | SURVEY UNIT 3 SIGN ANALYSIS
NET AMBIENT GAMMA READINGS (uR/hr)

LOCATION

SAMPLE DATA PCGLw — DATA SIGN
NUMBER

BASEMENT 1 7 32 7
FLOOR

BASEMENT 2 13 63 1
FLOOR

BASEMENT 3 06 55 1
FLOOR

BASEMENT 3 06 43 1
FLOOR

BASEMENT 5 1 a8 7
FLOOR

BASEMENT 3 36 13 1
FLOOR®

BASEMENT 7 39 . 10 1
FLOOR

BASEMENT B 05 33 1
FLOOR

BASEMENT g -0.3 ‘5.3 1
FLOOR

BASEMENT 10 06 56 7
FLOOR

BASEMENT T 08 58 1
FLOOR

BASEMENT 12 01 5.1 1
FLOOR

BASEMENT 13 0.4 45 1
FLOOR

BASEMENT 14 -0.6 56 1
FLOOR

EASEMENT 15 12 37 1
FLOOR

BASEMENT 16 07 5.7 1
FLOOR

BASEMENT 17 03 53 7
FLOOR .

BASEMENT 18 03 59 7
FLOOR

BASEMENT 18 04 5.4 1
FLOOR

BASEMENT 20 05 55 7
FLOOR

TOTAL PCSITIVES 20
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BUILDING 4059 CLASS | SURVEY UNIT 4 SIGN ANALYSIS

TOTAL BETA READINGS (dpm/100cm2)

LOCATION SAMPLE DATA DCGLwW — DATA SIGN
NUMBER
BASEMENT 1 293 4706 1
NORTH WALL
BASEMENT 2 267 4732 1
NORTH WALL
BASEMENT 3 97 5097 1
NORTH WALL
BASEMENT 4 6 4093 1
NORTH WALL ,
BASEMENT 5 115 5115 1
NORTH WALL _
BASEMENT 6 124 5123 1
NORTH WALL
BASEMENT 7 -80 5080 1
NORTH WALL _
BASEMENT 8 16 5010 1
NORTH WALL )
BASEMENT 9 97 5097 1
NORTH WALL _
BASEMENT 10 80 5080 1
NORTH WALL _
BASEMENT 1 115 5115 1
NORTH WALL _
BASEMENT 12 23 4976 1
NORTH WALL
BASEMENT 13 =450 5150 1
NORTH WALL ,
BASEMENT 14 150 5150 1
NORTH WALL
BASEMENT 15 115 5115 1
NORTH WALL
BASEMENT 16 9 5089 1
NORTH WALL
BASEMENT 17 25 5045 1
NORTH WALL
BASEMENT 18 -106 5106 1
NORTH WALL
BASEMENT 15 50 3949 1
NORTH WALL
BASEMENT 20 37 5036 1
NORTH WALL
BASEMENT 2 7 4632 7
NORTH WALL
BASEMENT 22 115 5115 1
NORTH WALL
BASEMENT 23 123 5123 1
NORTH WALL :
BASEMENT 24 150 5150 1
NORTH WALL
BASEMENT 75 167 5167 7
NORTH WALL
BASEMENT 26 123 5123 1
NORTH WALL -
BASEMENT 77 -193 5103 1
NORTH WALL
BASEMENT 28 -36 5036 1
NORTH WALL _
BASEMENT 29 167 5167 1
NORTH WALL
TOTAL POSITIVES 29 _
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BUILDING 4059 CLASS | SURVEY UNIT 4 SIGN ANALYSIS
REMOVABLE BETA READINGS (dpm/100cm2}

LOCATION SAMPLE DATA DCGLw — DATA SIGN
NUMBER

BASEMENT 1 18 983 1
NORTH WALL

BASEMENT 2 19 980 1
NORTH WALL

BASEMENT 3 11 988 1
NORTH WALL

BASEMENT 4 16 933 1
NORTH WALL

BASEMENT 5 14 985 1
NORTH WALL

BASEMENT 6 5 994 1
NORTH WALL

BASEMENT 7 2 997 1
NORTH WALL

BASEMENT 8 2 ag7 1
NORTH WALL

EASEMENT g 0.3 1000 1
NORTH WALL

BASEMENT 10 11 988 1
NORTH WALL

BASEMENT 11 -0.3 1000 1
NORTH WALL

BASEMENT 12 3 068 1
NORTH WALL

BASEMENT 13 5 994 1
NORTH WALL

BASEMENT 14 19 980 1
NORTH WALL

BASEMENT 15 35 974 1
NORTH WALL

BASEMENT 16 2 837 1
NORTH WALL

BASEMENT 17 11 g88 1
NORTH WALL

BASEMENT 18 2 897 1
NORTH WALL

BASEMENT 19 14 985 1
NORTH WALL .

BASEMENT 20 5 004 1
NORTH WALL

BASEMENT 21 1 988 1
NORTH WALL

BASEMENT 22 5 9584 1
NORTH WALL

BASEMENT 23 11 088 1
NORTH WALL

BASEMENT 24 16 983 1
NORTH WALL

BASEMENT 25 8 991 1
NORTH WALL

BASEMENT 26 2 957 1
NORTH WALL

BASEMENT 37 T 088 1
NORTH WALL

BASEMENT 28 14 085 1
NORTH WALL

BASEMENT 25 5 004 1
NORTH WALL

: TOTAL POSITIVES 29
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BUILDING 4059 CLASS! SURVEY UNIT 5 SIGN ANALYSIS
TOTAL BETA READINGS (dpm/100cm2)

LOCATION

SAMPLE DATA DCGLw — DATA SIGN

NUMBER _
BASEMENT 1 445 5445 i
WEST WALL ] ]
BASEMENT 2 158 5158 1
WEST WALL _
BASEMENT 3 58 4941 7
WEST WALL _
BASEMENT ) 15 5115 7
WEST WALL > ,
BASEMENT 5 45 5045 7
WEST WALL B B
BASEMENT B o7 5097 ]
WEST WALL , ,
BASEMENT 7 15 4084 1
WEST WALL
BASEMENT ) 158 5158 1
WEST WALL ) ]
BASEMENT 9 45 5045 7
WEST WALL ]
BASEMENT 10 93 4506 7
WEST WALL o
BASEMENT 1 110 7889 1
WEST WALL ) .
BASEMENT 12 37 5036 T
WEST WALL ,
BASEMENT 13 211 5210 7
WEST WALL _
BASEMENT 14 171 4828 1
WEST WALL ) )
BASEMENT 15 8 4993 1
WEST WALL ~
BASEMENT 16 50 4949 1
WEST WALL
BASEMENT 17 5 2993 7
WEST WALL _
BASEMENT 18 84 4915 1
WEST WALL _
BASEMENT 19 106 5106 7
WEST WALL _
BASEMENT 20 106 5108 1
WEST WALL ,

TOTAL POSITIVES 20
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BUILDING 4059 CLASS | SURVEY UNIT 5 SIGN ANALYSIS
REMOVABRLE BETA READINGS (dpm/100cm2)

LOCATION SAMPLE DATA DCGLw — DATA SIGN
NUMBER

BASEMENT 1 5 994 1
WEST WALL

BASEMENT 2 5 984 1
WEST WALL

BASEMENT 3 10 - 989 1
WEST WALL

BASEMENT 4 5 994 1
WEST WALL

BASEMENT 5 5 994 1
WEST WALL

BASEMENT 6 2 897 1
WEST WALL

BASEMENT 7 5 994 1
WEST WALL

BASEMENT 8 5 984 1
WEST WALL

BASEMENT 9 10 989 1
WEST WALL

BASEMENT 10 5 994 1
WEST WALL

BASEMENT 1 7 8992 1
WEST WALL

BASEMENT 12 10 989 1
WEST WALL

BASEMENT 13 16 2983 1
WEST WALL

BASEMENT 14 -0.7 1600 1
WEST WALL.

BASEMENT 15 7 992 1
WEST WALL -

BASEMENT 16 10 $89 1
WEST WALL

BASEMENT 17 5 094 1
WEST WALL

BASEMENT 18 13 086 1
WEST WALL

BASEMENT 19 10 989 1
WEST WALL -

BASEMENT 20 10 989 1
WEST WALL

TOTAL POSITIVES

20
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BUILDING 4059 CLASS | SURVEY UNIT 6 SIGN ANALYSIS
TOTAL BETA READINGS (dpm/100cm2)

LOCATION SAMPLE DATA DCGLw — DATA SIGN
NUMBER _ .
BASEMENT 1 87 4913 1
SOUTHWALL -
BASEMENT p) 59 5069 1
SOUTH WALL ,
BASEMENT 3 55 5069 i
SOUTH WALL
BASEMENT 3 156 5156 7
SOUTH WALL
BASEMENT 5 52 5052 1
SOUTH WALL _
BASEMENT 5 21 5121 1
SOUTH WALL _
BASEMENT 7 3 - 5008 1
SOUTH WALL
BASEMENT ) 3 5008 1
SOUTH WALL
BASEMENT ) 104 5104 i
SOUTH WALL )
BASEMENT 10 87 5087 1
SCUTH WALL L
BASEMENT 1 7 4982 1
SOUTH WALL ,
BASEMENT 12 52 4947 1
SOUTH WALL _
BASEMENT 13 43 5043 1
SOUTH WALL
BASEMENT 14 8 4591 1
SOUTH WALL
BASEMENT 15 0 5000 1
SOUTH WALL ,
BASEMENT 16 ) 4991 1
SOUTH WALL ,
BASEMENT 7 17 4582 1
SOUTH WALL _
BASEMENT 18 28 5026 1
SOUTH WALL .
BASEMENT 19 7 5017 1
SOUTHWALL
BASEMENT 20 52 5052 1
SOUTH WALL B
BASEMENT 21 43 5043 1
SOUTH WALL ,
BASEMENT 22 78 5078 1
SOUTH WALL
BASEMENT 23 60 4939 1
SOUTH WALL ,
BASEMENT 24 A7 5017 1
SOUTH WALL
BASEMENT 25 34 5034 1
SOUTH WALL
BASEMENT 26 52 5052 1
SOUTH WALL.
BASEMENT 27 52 5052 1
SOUTH WALL ,
BASEMENT 28 104 5104 1
SOUTH WALL
TOTAL POSITIVES 28
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BUILDING 4059 CLASS ISURVEY UNIT 6 SIGN ANALYSIS
REMOVABLE BETA READINGS (dpm/100cm2)

LOCATION SAMPLE DATA DCGLw — DATA SIGN
NUMBER

BASEMENT 1 7 992 1
SOUTH WALL

BASEMENT 2 22 a77 ]
SOUTHWALL

BASEMENT 3 7 992 1
SOUTHWALL

BASEMENT 4 0.8 1000 1
SOUTH WALL

BASEMENT 5 2 897 1
SOUTH WALL

BASEMENT 6 4 995 1
SOUTHWALL

BASEMENT 7 10 989 1
SOUTH WALL

BASEMENT 8 10 P89 1
SOUTHWALL

BASEMENT 9 10 289 1
SOUTH WALL

BASEMENT 10 22 977 1
SOUTHWALL

BASEMENT 11 16 - o83 1
SOUTH WALL

BASEMENT 12 7 992 1
SOUTH WALL

BASEMENT 13 2 987 1
SOUTH WALL -

BASEMENT 14 2 987 1
SOUTH WALL

BASEMENT 15 10 989 1
SOUTH WALL

BASEMENT 16 7 952 1
SOUTH WALL

BASEMENT 17 16 983 1
SOUTHWALL

BASEMENT 18 10 g89 1
SOUTH WALL

BASEMENT 19 13 986 1
SOUTH WALL

BASEMENT 20 10 989 1
SOUTH WALL

BASEMENT 21 10 989 1
SOUTHWALL

BASEMENT 22 2 997 1
SOUTH WALL

BASEMENT 23 4 895 1
SOUTH WALL .

BASEMENT 24 10 989 1
SOUTH WALL

BASEMENT 25 10 889 1
SOUTH WALL

BASEMENT 26 4 - 995 1
SOUTH WALL

BASEMENT 27 10 989 1
SOUTHWALL

BASEMENT 28 7 992 1
SOUTHWALL

TOTAL POSITIVES 28
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BUILDING 4058 CLASS | SURVEY UNIT 7 SIGN ANALYSIS
TOTAL BETA READINGS {dpm/100cm2)

LOCATION SAMPLE DATA DEGLW — DATA SIGN
NUMBER

BASEMENT 1 217 4782 1
CEILING
BASEMENT 2 0 5000 1
CEILING -
BASEMENT 3 ' 43 5043 1
CEILING
BASEMENT 4 174 4826 1
CEILING
BASEMENT 5 -34 5034 1
CEILING
BASEMENT 6 43 5043 1
CEILING
BASEMENT 7 8 4991 1
CEILING
BASEMENT 8 52 4947 1
CEILING
BASEMENT 9 -78 5078 1
CEILING
BASEMENT 10 g8 4691 1
CEILING
BASEMENT 11 78 4921 1
CEILING
BASEMENT 12 113 4886 1
CEILING
BASEMENT 13 139 4860 1
CEILING
BASEMENT 14 78 4921 1
CEILING
BASEMENT 15 34 . 5034 1
CEILING
BASEMENT i6 0 5000 1
CEILING
BASEMENT 17 0 5000 1
CEILING
BASEMENT 18 17 4982 1
CEILING :
BASEMENT 19 A7 5017 1
CEILING
BASEMENT 20 26 4973
CEILING
BASEMENT 21 -26 5026 1
CEILING

TOTAL POSITIVES 21




BUILDING 4059 CLASS| SURVEY UNIT 7 SIGN ANALYSIS
REMOVABLE BETA READINGS (dpm/100cm2)

LGCATION

SAMPLE DATA DCGLw — DATA SIGN
NUMBER
BASEMENT 1 16 983 1
CEILING
BASEMENT 2 7 902 1
CEILING
BASEMENT 3 16 983 1
CEILING
BASEMENT 4 16 983 1
CEILING
BASEMENT 5 19 980 1
CEILING
BASEMENT B 7 992 1
CEILING :
BASEMENT 7 22 a77 1
CEILING
BASEMENT 8 13 986 1
CEILING
BASEMENT g 16 883 1
CEILING
BASEMENT 10 7 892 1
CEILING
BASEMENT 11 4 995 1
CEILING
BASEMENT i2 16 P83 1
CEILING
BASEMENT 13 10 989 1
CEILING
BASEMENT 14 4 995 1
CEILING
BASEMENT 15 10 089 1
CEILING
BASEMENT 16 13 986 1
CEILING
BASEMENT 17 28 o7 1
CEILING
BASEMENT 18 16 983 1
CEILING
BASEMENT 19 22 . a77 1
CEILING
BASEMENT 20 28 a71 1
CEILING.
BASEMENT 21 39 960 1
CEILING

TOTAL POSITIVES

21
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BUILDING 4059 CLASS | SURVEY UNIT 8 SIGN ANALYSIS
TOTAL BETA READINGS (dpm/100cm2)

LOCATION SAMPLE DATA DCGLw — DATA SIGN
NUMBER
VER CEILING & 1 174 4826 1
WEST WALL
VER CEILING & 2 69 4930 1
WEST WALL
VER CEILING & 3 182.7 4817 1
WEST WALL
VER CEILING & 3 0 5000 1
WEST WALL
VER CEILING & 5 156 4843 1
WEST WALL
VER CEILING & 8 104 4895 1
WEST WALL
VER CEILING & 7 60 4939 1
WEST WALL -
VER CEILING & B 104 4895 1
WEST WALL
VER CEILING & 9 182 4817 1
WEST WALL
VER CEILING & 10 104 4895 1
WEST WALL - )
VER CEILING & T 330 4669 1
WEST WALL
VER CEILING & 12 139 4860 1
WEST WALL .
VER CEILING & 13 754 4765 1
WEST WALL
VER CEILING & 14 243 4756 1
WEST WALL
VER CEILING & 15 104 4895 1
WEST WALL ,
VER CEILING & 16 130 4869 1
WEST WALL
VER CEILING & 17 321 4678 1
WEST WALL )
VER CEILING & 18 243 4756 1
WEST WALL
VER CEILING & 19 174 4626 7
WEST WALL
VER CEILING & 20 ~28 5026 1
WEST WALL
TOTAL POSITIVES 20
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BUILDING 4059 CLASS | SURVEY UNIT 8 SIGN ANALYSIS
REMOVAEBLE BETA READINGS (dpim/100cm2})

LOCATION SAMPLE DATA DCGLw — DATA SIGN
NUMBER

VER CEILING & 1 7 992 1
WEST WALL

VER CEILING & 2 39 - 960 1
WEST WALL

VER CEILING & 3 2 997 1
WEST WALL

VER CEILING & 4 4 985 1
WEST WALL

VER CEILING & 5 51 948 1
WEST WALL

VER CEILING & 6 18 980 1
WEST WALL

VER CEILING & 7 13 986 1
WEST WALL

VER CEILING & 8 16 o83 1
WEST WALL

VER CEILING & g 10 989 1
WEST WALL

VER CEILING & 10 19 980 1
WEST WALL

VER CEILING & 11 25 974 1
WESTWALL

VER CEILING & 12 7 892 1
WEST WALL '

VER CELING & 13 42 957 1
WEST WALL

VER CEILING & 14 16 983 1
WEST WALL -

VER CEILING & 15 22 a77 1
WEST WALL

VER CEILING & 16 13 988 1
WEST WALL

VER CEILING & 17 7 B92 1
WEST WALL

VER CEILING & 18 13 986 1
WEST WALL

VER CEILING & 19 2 997 1
WEST WALL

VER CEILING & 20 7 992 1
WEST WALL

TOTAL POSITIVES 20
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BUILDING 4059 CLASS | SURVEY UNIT @ SIGN ANALYSIS
TOTAL BETA READINGS {dpm/100cmZ2)

LOCATION SAMPLE DATA DCGLw — DATA SIGN
NUMBER
VER NORTH & 1 652 4347 1
SOUTH WALL
VER NCRTH & 2 52 4947 1
SOUTH WALL
VER NORTH & 3 78 4921 1
SOUTHWALL
VER NORTH & 4 147 4862 1
SOUTH WALL
VER NORTH & 5 80 4939 1
SOUTH WALL
VER NORTH & 6 165 4834 1
SOUTH WALL
VER NORTH & 7 147 4852 1
SOUTHWALL
VER NORTH & 8 147 4852 1
SOUTH WALL
VER NORTH & 9 104 4895 1
SOUTH WALL
VER NORTH & 10 95 4904 1
SOUTH WALL
VER NORTH & 1 87 4913 1
SOUTH WALL
VER NORTH & 12 -78 5078 1
SOUTH WALL
VER NORTH & 13 60 4939 1
SOUTH WALL
VER NCORTH & 14 43 - 4956 1
SOUTH WALL
VER NORTH & 15 87 4813 1
SOUTH WALL
VER NORTH & 16 60 4939 1
SOUTH WALL
VER NORTH & 17 =17 5017 1
SOUTH WALL
VER NORTH & 18 43 4956 1
SOUTH WALL '
VER NORTH & 19 104 4895 1
SOUTH WALL
VER NORTH & 20 104 48685 1
SOUTH WALL
TOTAL POSITIVES 20

R21-RF-RS00008
Page 90 of 127



BUILDING 4059 CLASS | SURVEY UNIT 9 SIGN ANALYSIS
REMOVABLE BETA READINGS (dpm/100cm2)

LOCATION SAMPLE DATA DCGLw — DATA SIGN
NUMBER

VER NORTH & 1 13 988 1
SCUTHWALL

VER NORTH & 2 19 980 i
SOUTH WALL

VER NORTH & 3 18 980 1
SOUTH WALL

VER NORTH & 4 10 986 1
SQUTH WALL

VER NORTH & 6 7 882 1
SOUTH WALL i

VER NORTH & 1+ 4 8965 1
SOUTH WALL

VER NORTH & 7 54 845 1
SOUTH WALL

VER NORTH & g 16 983 1
SOUTH WALL

VER NORTH & g 10 989 1
SOUTH WALL

VER NORTH & 10 7" 892 1
SOUTH WALL

VER NORTH & ( 10 980 1
SOUTH WALL

VER NORTH & 12 22 ar7 1
SOUTH WALL

VER NORTH & 13 16 583 1
SOUTHWALL

VER NORTH & 14 25 974 1
SOUTHWALL

VER NORTH & 15 2 997 1
SOUTH WALL

VER NORTH & 16 19 980 1
SOUTH WALL

VER NORTH & 17 16 983 1
SOUTH WALL

VER NORTH & 18 30 969 1
SOUTH WALL

VER NORTH & 19 16 983 1
SOUTHWALL

VER NORTH & 20 39 960 1
SOUTH WALL

TOTAL PCSITIVES

20
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BUILDING 4059 CLASS | SURVEY UNIT 10 SIGN ANALYSIS

TOTAL BETA READINGS (dpmi100cm2}

LOGATION SAMPLE DATA DCGLw - DATA SIGN
NUMBER

VER FLOCR & 1 217 4782 1
EAST WALL ]

VER FLOOR & 2 17 4982 1
EAST WALL

VER FLOOR & 3 226 4773 1
EASTWALL

VER FLOOR & 4 34 4965 1
EAST WALL

VERFLOOR & 5 113 4886 1
EAST WALL

VER FLOOR & 6 165 4834 1
EAST WAL L

VER FLOOR & 7 130 4869 1
EAST WALL

VER FLOOR & 8 26 4973 1
EASTWALL

VER FLOOR & 9 147 4852 1
EAST WALL

VER FLOOR & 10 165 4834 1
EAST WALL

VER FLOOR & 1 182 4817 1
EAST WALL

VER FLOCR & 12 34 4665 1
EAST WALL

VER FLOOR & 13 60 4939 1
EAST WALL

VER FLOOR & 14 182 - 4817 1
EAST WALL

VER FLOOR & 15 a7 4913 1
EAST WALL

VER FLOOR & 16 89 4930 1
EAST WALL

VER FLOOR & 17 43 4956 1
EAST WALL .

VER FLOOR & 18 113 4886 1
EAST WALL

VER FLOCR & 19 113 4886 1
EAST WALL

VER FLOCR & 20 87 4913 1
EAST WALL

TOTAL POSITIVES 20
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BUILDING 4059 CLASS | SURVEY UNIT 10 SIGN ANALYSIS

REMOVARBLE BETA READINGS (dpm/100cm2)

R21-RF-RS00008
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LOCATION SAMPLE DATA DCGLw - DATA SIGN
NUMBER

VER FLOOR & 1 5 994 1
EAST WALL
VER FLOOR & 2 N 088 1
EAST WALL
VER FLOOR & 3 22 977 1
EAST WALL
VER FLOOR & 4 1 988 1
EAST WALL
VER FLOOR & 5 11 988 1
EAST WALL i
VER FLOOR & 8 19 980 1
EAST WALL
VER FLCOR & 7 8 891 ]
EAST WALL
VER FLOOR & 8 13 986 1
EAST WALL
VER FLOOR & 8 5 994 1
EAST WALL
VER FLOOR & 10 2 97 1
EAST WALL
VER FLOOR & 11 i6 983 1
EAST WALL
VER FLOOR & 12 22 977 1
EAST WALL
VER FLOCR & 13 1" 088 1
EAST WALL
VER FLOOR & 14 8 991 1
EAST WALL
VERFLOOR & 15 42 957 1
EAST WALL
VER FLOOR & 16 i3 986 1
EAST WALL
VER FLOCR & 17 8 991 1
EAST WALL
VER FLOOR & 18 22 - or7 1
EAST WALL
VER FLOOR & 19 19 980 1
EAST WALL
VER FLOOR & 20 1 g88 1
EAST WALL

TOTAL POSITIVES 20 -

BUILDING 4059 CLASS! SURVEY UNIT 10 SIGN ANALYSIS
NET AMBIENT GAMMA READINGS (uR/hr)
LOCATION SAMPLE DATA DCGlLw — DATA SIGN
NUMBER

VER FLOOR & 1 1.7 32 1
EAST WALL
VER FLOOR & 2 -1.2 6.2 1
EAST WALL
VER FLOOR & 3 2.7 7.7 1
EAST WALL
VER FLOOR & 4 -18 6.6 1
EAST WALL
VER FLOOR & 5 3.2 1.7 1
EAST WALL
VER FLOOR & 6 -1.2 6.2 1
EAST WALL

TOTAL POSITIVES 6




R21-RF-RS00008
Page 97 of 127

66-11-80
(%) Aupqeqoay aanemun
66 06 05 oL L
T T T camu
e )
= - D0G
592 =5
6b9 =ewb
LLL =ues
02 = 51d ON
: 1 _ 000°L

01-NS '6S01/49 Wol) sjuswainsesy ejag [ejo |

cwapQL/wdp



R21-RF-RS00008
Page 98 of 127

Bb-11-80

66

(%) Aupqegeld aane|nuwngy
06 0s oL

9c =5
g0’ =uwbig
Fll =ueapy
62 = 'Sid "ON

OL-NS ‘6S0OF/g Wol} SJUSWRINSeaRy elog d|qeaoway

00l1-

001

Zwang)jwdp



R21-RF-RS00008
Page €9 of 127

66-11-80

(%) Aupqeqoay aanenwung
G 11

® a_ 0¥

B - 01

B © 1’8 =51 -~ O0é
62'¢ =ouwbig
£91€"- = unapy

- g = ‘s}d ON -0

O
: 0¥

0L-NS "650r/g Woi] sjuawainseapy ewuien) JUIquy 1aN

nyfyn



R.21-RF-R$0000§O

Page 100 of 127

82 '0ZIG BEV-TLIS

018 es0v/a

68's okl So¥sL  0ig 0Z 68 [olo |s 8 |16 [ 19 0z WIITIVM 3 2ZA

€l'L 116l 6CGGL  |LELL I8l 69Z_ (910 _|s fa__ (i L ve Bl HISMTYM 3 A3A

T8 992 BEGGL_ |LELL |81 63Z_ 910 | I8 |ig g ) 8l MIMTYM 3 H3A

pL'g 1z8 EFESL  |STF Il ggz 910 s 18 |1S £ 95 Ll MY T ¥3A

959 65'€) oLySL 969 9l Er I E 18 |1s 5 65 oL TV T W3A

STLl _ |ewer covsl |08 gl egz_|s1o s /e |18 gl__[19 [ HIHTIVA D BFA

¥1S 1Z8 Zei6L 228l |rl 68e_ |9L0 s L8 g £ zL ¥l H1ATTVA 'S MTA

685 oLl Z6ESL 1609 gk sgz_laro o IR v [ €l HIEINTYM 2 HEA

o g 99'Ze gl'eEsl  |sve zl 6z a0 s g |18 g s zl WISV 3 Y3A

iy 889l zesst ezl [n 682 |oto s ie  |is 9 7 Ll L E R ED

1e £rZ ygesl  lesor ol 68 |oto_[s Le |18 1 [N 03 I ELED

STy ZES 9cesl  |ebl s 692 loLo IS re_ I z g9 8 HATIVM 3 MEA

959 6B EL €676l |1'9E g 69z 91D _|s 18 |is G vs 8 AWM MEA

vl'S 128 I8GEL |goel |2 6gz_{910 [¢ g __[I1s [ 09 L W14V 3 B3A

660 |oE'l- &X'l LLBL ¥gocl  |egel |9 G000 |Zele |egz  [ot0 s Ie_ IS eore |4 0L 9 WIATTYM 3 Y3A

Zro _ [¥EE  |69S ol'LL 6E6SL [LELL 16 000 |zele 682|910 s e |Is geyy v [ G HITIVAM 3 HIA

60 jedl-  |egg oLt gl'esl  |gve v co00 |eeie |ewz 910 s e Jis £8EE |¥ oS ¥ HTIVM '3 H3A

6E0  |sLE-  |9zg 99'ZE Zg861 [zgzz  [¢ G000 |zele e8¢ j9Lo [ e |is e |8 i € WIATIVAL ' H3A

6E0  |zZv-_ |6gg oLLl 89¢5l (L) z cpo'0 |zeie |sez ayo |s I I €5 F4 WIZATYM S HIA

Wwo  |s2L  iSTh ZES seky  1s41Z i1 000 |zele 88T Ist0 S 18 1Is goLF |2 9 L 12N TvM 3 H3A
Asdarg wvior [azadis] wad | agougasogis| Tiol | “oN Lov4a DNOVE] LOVa3 [DWova[10v-Y [LOv43 [9xove [T7i0L [ was [V10L] "ON vauy

oy {ZWoooLwdd) ans HYINS TNIWAHLSNI Wve aRIo TS
YAWYD v.138 VIRINVD vi3g NI L [NIW L] NI L
HOOTd TIVM 3 HIA




(R21-RF) RS-00008
Page 101 of 127

APPENDIX C

CLASS I SURVEY RESULTS



BUILDING 4059 CLASS Il SURVEY UNIT 11 SIGN ANALYSIS

TOTAL BETA READINGS (dpm/100cm2)

LOCATION SAMPLE DATA DCGLW — DATA SIGN
, NUMBER
HIGH BAY 1 348 5348 1
HIGH BAY P 8 4991 1
HIGH BAY 3 69 4930 1
RIGH BAY 4 121 5121 i
HIGH BAY 5 8 5008 1
HIGH BAY 6 05 5005 1
HIGH BAY 7 59 5069 1
HIGH BAY g 139 5139 1
HIGH BAY 9 47 5147 1
HIGH BAY 10 113 5113 1
HIGH BAY 1 253 5252 1
HIGH BAY 12 234 5334 1
HIGH BAY 13 130 5130 1
HIGH BAY 14 147 5147 1
HIGH BAY 15 G5 5005 1
HIGH BAY 16 217 5217 1
HIGH BAY 17 147 5147 1
HIGH BAY 18 50 5060 1
HIGH BAY 19 113 4886 1
HIGH BAY 20 %0 5060 1
TOTAL POSITIVES 20
BUILDING 4059 CLASS Il SURVEY UNIT 11 SIGN ANALYSIS
REMOVABLE BETA READINGS (dpm/100cm2)
LOCATION SAMPLE DATA DCGLW — DATA SIGN
NUMBER
HIGH BAY 1 5 994 1
HIGH BAY 2 5 994 1
HIGH BAY 3 2 997 1
HIGH BAY 4 8 991 1
HIGH BAY 5 5 994 1
HIGH BAY 6 8 991 7
HIGH BAY 7 8 991 1
HIGH BAY 8 19 980 1
RIGH BAY 9 11 988 1
HIGH BAY 10 2 997 1
HIGH BAY gl 25 a74 1
HIGH BAY 12 8 991 1
HIGH BAY 13 3 994 1
HIGH BAY 14 19 - 080 1
HIGH BAY 15 16 983 1
HIGH BAY 16 11 988 1
HIGH BAY 17 13 986 1
HIGH BAY 18 5 . 994 1
HIGH BAY 15 13 988 1
HIGH BAY 20 5 594 1
TOTAL POSITIVES 20
BUILDING 4059 CLASS I SURVEY UNIT 11 SIGN ANALYSIS
NET AMBIENT GAMMA READINGS (uR/hr)
LOCATION SAMPLE DATA DCGLW — DATA SIGN
NUMBER
HIGH BAY 1 0.8 21 1
HIGH BAY 2 2.6 2.3 1
HIGH BAY 3 24 25 1
3

TOTAL POSITIVES

R21-RF-RS00008
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BUILDING 4059 CLASS II
SURVEY UNIT 12A SIGN ANALYSIS
TOTAL BETA READINGS {dpm/100cm2)

LOCATION SAMPLE DATA DCGLw ~ DATA SIGN
NUMBER
EAST 1 348 4652 1
STAIRWELL
EAST 2 60 4939 1
STAIRWELL
EAST 3 8 4991 1
STAIRWELL
EAST 4 78 4821 1
STAIRWELL
EAST 5 8 4991 1
STAIRWELL
EAST -~ 8 139 4860 1
STAIRWELL
EAST 7 147 4852 1
STAIRWELL
EAST 8 34 4965 1
STAIRWELL
EAST 9 0 5000 1
STAIRWELL
EAST 10 130 4869 1
STAIRWELL
EAST -~ 11 60 4939 1
STAIRWELL
EAST 12 52 4947 1
STAIRWELL
EAST 13 165 4834 1
STAIRWELL
EAST - 14 60 4939 1
STAIRWELL
EAST 15 52 4047 1
STAIRWELL
EAST 16 -104 5104 1
STAIRWELL
EAST - 17 269 4730 1
STAIRWELL
TOTAL POSITIVES 17
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BUILDING 4059 CLASS I
SURVEY UNIT 12A SIGN ANALYSIS
REMOVABLE BETA READINGS (dpm/100cm2}

LOCATION SAMPLE DATA DCGLw - DATA SIGN
NUMBER
EAST 1 5 094 1
STAIRWELL
EAST 2 2 997 1
STAIRWELL
EAST . 3 0.3 1000 1
STAIRWELL
EAST 4 16 983 1
STAIRWELL ’
EAST 5 2 957 1
STAIRWELL
EAST 6 - 1 988 1
STAIRWELL
EAST 7 2 097 1
STAIRWELL
EAST 8 14 a85 1
STAIRWELL
EAST ) ) 991 1
STAIRWELL
EAST 10 8 991 1
STAIRWELL
EAST 1 2 097 1
STAIRWELL
EAST - 12 22 977 1
STAIRWELL
EAST 13 5 994 1
STAIRWELL
EAST 14 1 - 988 1
STAIRWELL
EAST 15 1 088 1
STAIRWELL .
EAST 16 5 594 1
STAIRWELL
EAST 17 5 - 954 1
STAIRWELL
' TOTAL POSITIVES 17
BUILDING 4059 CLASS I
SURVEY UNIT 12A SIGN ANALYSIS
NET AMBIENT GAMMA READINGS (uR/hr)
LOCATION SAMPLE DATA DCGLw — DATA SIGN
NUMBER
EAST 1 0.3 5.3 1
STAIRWELL
EAST 2 3.2 17 1
STAIRWELL
EAST 3 0.0 4.0 1
STAIRWELL
EAST 4 4.0 0.9 1
STAIRWELL
EAST 5 33 18 1
STAIRWELL
EAST 6 32 17 1
STAIRWELL
TOTAL POSITIVES 8
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BUILDING 4059 CLASS 1
SURVEY UNIT 12B SIGN ANALYSIS
NET AMBIENT GAMMA READINGS (uR/hr)

LOCATION SAMPLE DATA DCGLw — DATA SIGN
NUMBER
WEST 1 1.2 37 1
STAIRWELL
WEST 2 1.2 3.7 1
STAIRWELL
WEST 3 0.5 4.4 1
STAIRWELL
WEST 4 0.4 4.5 1
STAIRWELL
WEST 5 17 3.2 1
STAIRWELL
WEST 6 27 2.2 1
STAIRWELL
WEST 7 -4.4 04 1
STAIRWELL
TOTAL POSITIVES 7
BUILDING 4059 GLASS Il SURVEY UNIT 12B SIGN ANALYSIS
TOTAL BETA READINGS (dpm/100cm2)
LOCATICN SAMPLE DATA DCGLw — DATA SIGN
NUMBER
WEST " 1 -52 5052 1
STAIRWELL .
WEST 2 182 4817 1
STAIRWELL
WEST 3 43 5043 1
STAIRWELL
WEST 4 26 4973 1
STAIRWELL
WEST 5 -8 ‘5008 1
STAIRWELL
WEST 6 130 4869 1
STAIRWELL
WEST 7 - 60 5080 1
STAIRWELL
WEST ] 34 4965 KD
STAIRWELL
WEST 9 -28 5026 1
STAIRWELL
WEST - 10 87 . 4913 1
STAIRWELL
WEST 11 52 4947 1
STAIRWELL
WEST 12 43 " 4958 1
STAIRWELL
WEST 13 -52 5052 1
STAIRWELL
WEST 14 60 4939 1
STAIRWELL
WEST 15 26 4973 1
STAIRWELL
WEST - 18 8 “4991 1
STAIRWELL
WEST ~ 17 104 "4895 1
STAIRWELL
“TOTAL POSITIVES 17

R21-RF-RS00008

Page 109 of 127



BUILDING 4059 CLASS il
SURVEY UNIT 12B SIGN ANALYSIS
REMOVABLE BETA READINGS {dpm/100cm2)

LOCATION SAMPLE DATA DCGLw — DATA SIGN
NUMEER
EAST 1 1 o088 1
STAIRWELL
EAST 2 2 997 "1
STAIRWELL
EAST 3 16 983 1
STAIRWELL
EAST ' . 4 11 988 1
STAIRWELL
EAST <] i 5 994 ) 1
STAIRWELL
EAST 6 i 14 985 1
STAIRWELL
EAST ~ 7 14 ‘985 1
STAIRWELL
EAST 8 3 - "968 1
STAIRWELL
EAST 9 1 "g988 1
STAIRWELL
EAST 10 8 "091 1
STAIRWELL
EAST 11 2 97 1
STAIRWELL
EAST 12 1 988 1
STAIRWELL '
EAST 13 18 980 1
STAIRWELL
EAST 14 ) 8 " 891 1
STAIRWELL
EAST 15 B a9 1
STAIRWELL
EAST 16 2 - 997 1
STAIRWELL
EAST ~ 17 2 " 997 1
STAIRWELL
- ) 17

~__TOTAL POSITIVES
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BUILDING 4059 CLASS il SURVEY UNIT 13 SIGN ANALYSIS

TOTAL BETA READINGS
LOCATION SAMPLE CORRECTED DCGLw — DATA SIGN
NUMBER DATA dpm/100em2 - ]
AUX BLDG 4459 1 735 4260 1
AUX BLDG 4459 2 26 4973 1
AUX BLDG 4459 3 78 . 4921 1
AUX BLDG 4450 2 104 5104 1
AUX BLDG 4459 5 147 5147 1
AUX BLDG 4459 5 60 5060 1
AUX BLDG 4459 7 0 5000 1
AUX BLDG 4459 8 255 4704 1
AUX BLDG 4459 9 -17 5017 1
AUX BLDG 4459 10 174 4826 1
AUX BLDG 4459 11 60 5060 1
AUX BLDG 4459 12 50 5060 1
AUX BLDG 4459 13 17 5017 1
AUX BLDG 4459 14 78 5078 1
AUX BLDG 4459 15 78 5078 1
AUX BLDG 4450 18 17 5017 1
AUX BLDG 4459 17 78 5078 1
AUX BLDG 4459 18 43 5043 1
AUX BLDG 4459 19 121 4878 1
AUX BLDG 4459 20 17 5017 1
BUILDING 4059 CLASS II
SURVEY UNIT 13 SIGN ANALYSIS
REMOVABLE BETA READINGS (dpm/100cm2)
LOCATION SAMPLE DATA DCGLw — DATA SIGN
NUMBER ,
AUX BLDG 4459 1 11 . 086 1
AUX BLDG 4459 2 16 963 KB
AUX BLDG 4459 3 14 985 1
AUX BLDG 4458 4 5 904 1
AUX BLDG 4458 5 i 14 985 1
AUX BLDG 4459 6 14 85 1
AUX BLDG 4459 7 14 985 i
AUX BLDG 4459 8 8 997 1
AUX BLDG 4458 9 8 §91 1
AUX BLDG 4459 10 14 985 1
AUX BLDG 4459 11 2 997 1
AUX BLDG 4459 12 25 074 1
AUX BLDG 4459 13 8 091 1
AUX BLDG 4459 14 8. 991 1
AUX BLDG 4459 15 8 991 1
AUX BLDG 4459 16 5 594 1
AUX BLDG 4459 17 8 897 1
AUX BLDG 4459 18 0.3 1000 1
AUX BLDG 4459 19 8 991 1
AUX BLDG 4459 20 11 986 1
TOTAL POSITIVES 20
BUILDING 4059 CLASS Il SURVEY UNIT 13 SIGN ANALYSIS
NET AMBIENT GAMMA READINGS (uR/hr}
LOCATION SAMPLE DATA DCGLw - DATA SIGN
NUMBER
AUX BLDG 4459 1 47 0.8 1
AUX BLDG 4459 2 1.8 3.1 1
AUX BLDG 4459 3 1.6 3.3 1
AUX BLDG 4459 4 3.1 B 1.9 1
) _TOTAL POSITIVES 4
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APPENDIX D

CLASS IH SURVEY RESULTS



BUILDING 4059 CLASS |l
SURVEY UNIT 14 SIGN ANALYSIS
TOTAL BETA READINGS (dpm/100cm2)

LOCATION SAMPLE DATA DCGLw - DATA SIGN
NUMBER
ALL OTHER i 783 . 4217 1
AREAS
ALL OTHER ) 174 4826 1
AREAS
ALL OTHER 3 200 4799 1
AREAS -
ALL OTHER 3 234 4765 1
AREAS
ALL OTHER 5 121 4578 7
AREAS
ALL OTHER 6 191 4808 1
AREAS -
ALL OTHER 7 147 7852 1
AREAS ~
ALL OTHER ) 80 - 7939 1
AREAS
ALL OTHER g 78 5078 1
AREAS .
ALL OTHER 10 ) 5000 1
AREAS .
ALL OTHER 11 87 2913 1
AREAS -
ALL OTHER 12 95 5095 1
AREAS -
ALL OTHER 13 147 4852 1
AREAS _
ALL OTHER 14 208 4791 1
AREAS
ALL OTHER 15 147 4852 1
AREAS
ALL OTHER 16 208 4791 1
AREAS
ALL OTHER 17 182 4817 1
AREAS
ALL OTHER 18 200 4799 1
AREAS -
ALL OTHER 19 -104 5104 T
AREAS
ALL OTHER 20 200 5200 1
AREAS )
TOTAL POSITIVES 20
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BUILDING 4058 CLASS il
SURVEY UNIT 14 SIGN ANALYSIS
REMOVABLE BETA READINGS {dpm/100cmZ)

LOCATION

SAMPLE
NUMBER

DATA

DCGLw - DATA

SIGN

ALL OTHER
AREAS

1

997

ALL OTHER
AREAS

2

1000

ALL OTHER
AREAS

3

991

ALL OTHER
AREAS

997

ALL OTHER
AREAS

1000

ALL OTHER
AREAS

9886

ALL OTHER
AREAS _

991

ALL OTHER
AREAS

980

ALL OTHER
AREAS

994

ALL OTHER
AREAS

10

991

ALL OTHER
AREAS .

1

997

ALL OTHER
AREAS

12

13 -

986

ALL OTHER
AREAS ~

13

13

986

ALLOTHER
AREAS -

14

994

ALL OTHER
AREAS -

15

13 .

o886

ALL OTHER
AREAS

16

991

ALL OTHER
AREAS

17

994

ALL OTHER
AREAS

18

991

ALL OTHER
AREAS

19

991

ALL OTHER
AREAS

20

1

988

TOTAL POSITIVES

20

R21-RF-RS00008
Page 122 of 127



BUILDING 4059 CLASS I
SURVEY UNIT 14 SIGN ANALYSIS
NET AMBIENT GAMMA READINGS (pR/hr)

LOCATION SAMPLE DATA DCGLw - DATA SIGN
NUMBER
ALL OTHER 1 0.1 4.8 1
AREAS .
ALL OTHER 2 0.9 4.0 1
AREAS
ALL OTHER 3 -0.3 5.3 1
AREAS
ALL OTHER 4 -0.2 5.2 1
AREAS .
ALL CTHER 5 0.5 4.4 1
AREAS
ALL OTHER 6 0.6 43 1
AREAS
ALL OTHER 7 0.6 56 1
AREAS _
ALL OTHER 8 0.6 5.6 1
AREAS
ALL OTHER 9 -1.3 8.3 1
AREAS .
ALL OTHER 10 0.5 4.4 1
AREAS
ALL OTHER 11 -0.6 5.6 1
AREAS
ALL OTHER 12 0.2 52 1
AREAS _
ALL OTHER 13 -0.5 5.5 1
AREAS
ALL OTHER 14 -0.1 5.1 1
AREAS -
ALL OTHER 15 0.6 . 5.6 1
AREAS )
ALL OTHER 16 0.3 46 1
AREAS -
ALL OTHER i7 0.1 48 1
AREAS
ALL OTHER 18 -0.8 5.9 1
AREAS
ALL OTHER 18 -0.3 5.3 1
AREAS
ALL OTHER 20 -1.4 6.4 1
AREAS
TOTAL POSITIVES 20
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