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1.0  INTRODUCTLON .

This report is submitted to the U.S. Nuclear Regulatory Commission (NRC),
Region 111, Glen Ellyn, Illinois, as partial fulfillment of the requirements
for completing the decontamination activities withia the facility known as Air
Force Plant No. 36 located at Evendale, Ohio. A part of one building of this
facility, known as Building D, is included in the NRC Industrial Byproduct
License No. 34-00399-11, Part of another building, known as Building C West,
was originally included in this same Byproduct iicense. It has since been
decontaminated and was released from the license requirements for unrestricted

usage by the NRC on January 17, 1985.

Air Force Plant No. 36 is contiguous with the facilities of the General
Electric Company's Aircraft Engine Business Group where commercial and mili-
tary jet engines are manufactured. This 1<1/2 mile long industrial complex is
adjacent to the Interstate 75 highway and is located 12 miles north of down-

town Cincinnati.

The contents of this report summarize the decontamination activities in
Building D that are necessary for the release of the facility from regulatory

requirements and for future unrestricted usage.

This report, called a Summary Report for Building D, is supported by 55
separate detailed reports from the prescribed licensed areas of Building D.
Each of these individual area reports identifies tho premises, the type of
construction and surface finish, the effort required to eliminate residual
surface and fixed contamination, and the postdecontamination monitoring data.
The results are given in units specified by the U.S. Nuclear Regulatory
Commission (10CFR30).

This Summary Report contains an overall synopsis of the decontamination
effort, a history of the use of Building D, a description of the survey methods
and the instrumentation used, a description of the decontamination procedures,
and a summary of the results., The 55 detailed reports describe individual
areas of the facility and contain the final radiation wonitoring survey

results.




This general suwnmmary report documents the successful decontaminat n of
Building D, Air Force Plant No. 36, to near~background levels of radiation
The entire Building D Laborstory area has been decontamin. ed to radiation
levels substantially below the U.§. Nuclear Regulstory Comu ssion a ceptable

guidelines for surface contamination

This report also outlines the ovevall activities perforwec for the
Ruilding D decontamination effort, Fifty-five separate reports document the
detailed activities for all the individual aveas of the building Table 2+1
tabulates the individual areas of Building D and the corresponding nunber of
the detailed report where each are documented, thereby providing 4 cross«
reference for the specific details. The final decontamination status is also

summarized in this table,

Subsequent sections of *his report describe Building D and provide a brief

description of its history and past usage The contamination that had to be
removed is described and an overview of the work performed and the final dec
tamination results are provided, As indicated above, specific area~by~area

results are documented in separate reports.



Table 2+1. Building D ~ Summary List of Decontamination Reports
Postdecontamination Status.
Ladividus) Postdeconianisstion Stetw (1)
Ares o bR L
Deport Rom ot Wiphe | Beta Gasme | Kiphe Be Lo Gatme
Biantue ¢ Ares Frior Usage day 100em? | dpes 000wl o 100wt | /b 810
A P AEBe-Meri | bt Uewnium Aialysin Lab 0 « 200 « 300 « 008
18] L) Aok iyticel Chemistey Lab i « I < « 0.8
1] L1s% Bamgle Centar Lab L « 200 « 10 « 065
14l Li=? Hetal Research Lab < W ¢« 300 « W N )
118 | ki Resesceh/Dey Metals Lab « 20 300 ¢« 1% c 0.0
«136) L1l Research/Dev  Geoecel Lab « 0 « 00 « 300 <008
“117] L2 Spectrographic Lab « « AN « A « 008
118 Lisé Noderstor Rasesrch/Dev  Lab O « 10 <« 200 <00
-~ I8 Lish, <8 Rediochamiotey Lob L <« 200 <« 00 0.0
«120] Li<i0 Nateriel Dev. Lab « 0 « 300 L L «0.85
111 ] Lisid, +16 Offlce Area « 20 « 200 <« 200 « 0.0
“122] W, - Lab and Offices Ares N « 00 « 00 <005
* B FLY SR ] Netailogrephy Lab E < 200 <« 200 €005
14| a0 Heasurements Lab «» € 200 < « 008
“138 | W) General Py Lab L « 00 « 00 €« 0.08
¢} 1Y Mochanical Testing Lab < « 100 £ 200 <« 0,05
+ “ar] -8 Turl Blement Processing < « 200 < 100 €0
“iab] B, 9 Dove lopmeat Puel Lab 2 « 00 <« 20 “0.08
19| 2 Tnetrument Galibration hoow « 0 « 200 < «0.08
- 1301 LA Fuel Tlomeat Development « « 200 <10 <008
i3] D Moderator Davelopment o « 200 « 300 <0
“132] 13- General Puipose o0 € 100 200 « 0.08
“19] -0 Moderstior snd Shielding Lab «m < Iw « 0 €008
“I%] B2 Bigt Fuels Resenreh ¢ 20 <« j00 « 1% <008
<1381 13«14 <06 Realih fes Dffize L « 200 « «0.08
' “1% ) L« Metallurgienl Dev. Lab « 20 < 00 < 300 <00
“I3] LA Bechanical Testing Lab <20 « 00 « 200 «0.0%
I8 Lees fpecisl Betals Bhop « 0 « 100 « 200 « 0.0%
AN Les?, 8 Wars Cell; Bat  lab <20 < 100 €« 00 «0.05
- 160 LS5} Povder Het. Lab 0 e « 300 «0.0%
\ “ie1] 184 Povder Mot Lab <0 < 100 « 10 < 0.08
“ “1a2] 58 Powder Mot Lab « W « 200 < 200 <005
143} LS42 X-cay lospectiion Lab « « 200 « a0 « 008
L I AR Velding, Juining Lav « <« 100 € 400 «0.0%
18] LSS Beat Treat Lok e ¢ 00 <« 100 «0.08
siat] LS Quality Contrel Lab « 20 <« 0 ¢« 200 « 0.0
“1A7] -0 Cleaning, Pleting lad « ¥ € 200 < 00 «0.0%
“4 “ih8) Fuel Dlowent Frod Ares « M <« 100 ¢ 300 <008
1A Leb Anaex General Purpose ces L L < 00 <« 300 « 005
«150] Labecarory Malls | Cortiders tod Elevater L « 200 <« 00 <008
“151] Laberstery Bestrooms and
Rest roons Jenitorinl «m « 00 « e <008
1511 Lawersiory
Plpechanes and
Closets Utility Service Ares «» « 200 <« 100 < 0.08
“ «183] Laboratory
Ares Artie Controlled Exhoust «» ¢« 0 <« 00 « 0.9
1% Laboretory
Basement 6 Materiale,
s Vauits Regular Stocage <} « 00 « 100 «0.08
. «\' Contrelied Wante
Draia Bysiom Coutrolled Vaste Dealn «m; <« 00 « 10 « 005
“156] Cobalt-60,
Flasma, Vou In 5
Genatt Ieeadistor, Particle
Facilities Maes Blectron Accel L « 200 < 100 N € 0.08
“157] Dynasic Alr,
Rydraulic Test,
Burner Kig Gas Dyvamics Facil. O < W00 <00 < 0.08
«158] lastrueent
fervice Shop
Nondest ructive Office, Tomputer
Tast Lab, lastr, Serv «» « W00 < 100 «0.0%
159 North, Middie Change Powm,
Nesranioe fwanral lab « N < 200 « 00 « 008
60| Warer Test Ares, | Mise. Bucl. Test
Blockhouse Lab. | Ares Nigh-Temp
Betatron Furnace Electron Aceel «m « 00 < 200 <008
161] Radioaciive Mot | lrradiated Mat,
Lab. Lab «n « 0 <« 200 < 0.0%
) “162| MWuclear Rgper. Pucleatr Criticel
Aroa Eaper. « M « 200 < 100 < 0.0%
L “<163] Radiosctive
Vaste Btorage Radioactive
Pad Vaste Btotage 20 < 200 €« 200 <« 0.0%
«164] Special Bource
Veult Spacial Source Storage . <0 <« 00 «0.0%
168 1%, e, 73R Genersl Lab, Dispesnary,
Bigh Bay Area Alr Conditioner, Eigh Bay « 0 < W00 « 200 « 008
(1) See Table &-) for Pull WRC Acceptable Guideline Values
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Building D is the southeramost building of the facility comprising Air
Force Plant No. 36. It is a single story, steel frame, brick outer wail,
fire-resistant building approximately 680 feet long and 450 feet deep with a
partial basement under the Laboratory area. Figure 3-3 shows the four main
areas of Buildiog D: Office, Engineering, Shop and Laboratory areas. A large
wezzanine area was located over the western portion of the Laboratory area
with its support facilities and office area. Figures 3-4 and 3-5 show the

layout of the basement and mezzanine,

The lLaboratory area of Building D is located in the northeast section of
the building facility., It is 360 feet wide and 200 feet deep. Figure 3-6
shows the general arrangement of the Laboratory area. Basically, the Labora-
tory is divided fnto six blocks of alternate single and double rows of labora~

tories or rooms. Other support facilities were located west of the Laboratory

avea. A high bay ares is located along the entire length of the north side of
Buildieg D. The east portion of the Laboratory srea housed additional labora-
tories, the central air conditioning and exhaust facilities, and the Nuclear
Experimental Area. The east portion of the high bay area is 40 feet wide and
530 feet long. The remainder of the high bay area is 40 feet wide and 150
feet long,

The Laboratory area of Building D wes especially designed for the safe
handling of radioactive materials, Many elaberate engineering and safety
features were installed to sttain that goal, It was virtually isolated from
the remainder of the building with its own utility services and ventilation

system,

The most prominent of the safety features was the central exhaust system
where a negative differential air pressure system was saintained with respect
to the outside of the building., Work areas where radiocactive materials we.e
handled were kept at a negative differential air pressure with respect to the
interior of the building. Glove boxss were used for mixing and handling
materials until the physical state was such that there would be no potential
for the spread of contamination. Glove boxes were mainteined at a negative
differential pressure relative to the work area. The ventilation system in

all laboratories, rooms, or areas where radioactive and toxic materials were

A WL R 5 I8 (S PRI o ® R
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handled was filtered with high-effi« Iy | ticulate aerd
before being exhausted t L he tside
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1lecting system that flowed 1int ! i ¥ in the
Laboratory hi waste was assayed for radioactive conten
ermissible limits was discharged into the anitary syst

erations because moderator and fissiona le materials we

time the AEC rem sed itself from the facility nd the







. Cost of Partial Entombment (Mothballing) - required isolating '
only the contaminated portions of the buildings on an indefi~
nite time basis. Areas covered were the same as the demolition
study. This estimate was $9.7 million 1977 dollars plus an
annual operating cost. It was aoted that this option would not
have solved the contamination problem. It would only delay a
final decision on the proper disposition of the building.

. Cost of Full Entombment (Mothballing) ~ required isolating ail

of Bulldlng D and half of Building C on an indefinite time basis.
This estimate was $8.6 million 1977 dollars plus an annual oper=
ating cost. This cost estimate was less than the cost estimate
for Partial Entombment because relocation of utilities and con-
struction of internal walls were not required. This option aleo
would pot have solved the problem. It would have only delayed a
final decision,

In April 1977 the U.8, Air Force requested General gleciric's Advanced
Energy Programs (AEP) to submit an estimate for two options for completing

decontaminatioe of Bv .dings D and C-West,

. Limited Decontamination -~ This option covered decontamination
of the remaining surface areas, flushing of ntrolled drains,
and monitoring of controlled exhaust ducts w very limited

removal of controlled drains and ducts. The .ost estimate was
$0.7 million 1977 dollars. This option was not recommended
because or problems with U.8, NRC guideline criteria for the
decontamination of facilities and equipment for unrestricted
use,

. Full Decontamination - This option covered decontamination of
the remaining surface areas with excavation and complete removal
of laboratory controlled drains and complete removal of exhaust
ducting systems. The cost estimate was $2.7 million 1977
dollars.
The Building D Laboratory area was maintained by General Electric from
1977 to 1982 as a restricted area with no operating activities being performed
other than those relaced to preventive maintenance. In October 1982 the U.S,

Air Force issued a contract to General Electric's Advance Energy Program to

resume the decontamination project.

3.3 FREDECONTAMINATICN STATUS

In 1969, before the start of decontamination, a survey was made hv Jeneral

Electric personnel of the contamination levels in Buildings D and C-West. Then

14
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could cause potential contamination of the adjacent soil. The presence and
effect of such leaks could not be determined before actual excavation and
removal of the drainpipes; more than 1600 feet of under ground drainpipe had

to be removed

The remainder of the decontamination (the bulk of the work) involved a
combination of nondestructive decontamination such as cleaning, vacuuming,
grinding and vacuum abrasive blasting, and destructive decontamination such as
physically removing contaminated material. In addition to the controlled
exhaust and liquid waste drain systems, the removal of some floor coverings
and some wall sections was necessary. There were 425,126 square feet of sur-

face area to be cleaned and monitored,

All materials that could not be decontaminat ed were sealed in approved
radiocactive waste containers and shipped for burial at an approved radiocactive
waste site in Richland, Washington. After thorough monitoring, uncontaminated

materianls were routinely disposed of as scrap or trash,
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4.0 RADIATION MONITORING SURVEYS

This section describes the instrumentation and survey methods used to
measure the radicactive contamination and the levels of radiation during the
decontamination activity and afterward to establish, by meaans of a final
monitoring survey, that all levels are well below the Nuclear Regulstory Com-
mission (NRC) guidelines. These guidelines for acceptable surface contamina-
tion levels assure the release of Building D from licensing requirements and

for unrestricted usage.

4.1 INSTRUMENTATION

The "“wo classes of instruments used to detect and measure fixed radio-
active contamination are portable survey instruments and laboratory assay
instru-.eats. FEach are described below., The statistical accuracy of the
measurements performed and estimates of the minimum detectable activity (MDA)

of the various instruments used are also discussed.

4.1.1 Portable Survey Instruments

Table 4~1 shows the portable instruments used for radiation detection

and measurement.

For detection and measurement of the alpha activity the following
instruments were used:

. Eberline Model PAC-4G-3 LIN-LOG Alpha Surey Meter with AC-21
Gas Flow Proportional Probe, or with FM-4G Alpha Floor Monitor

. Eberline Model PRS~1 RASCAL Portable Ratemeter-Scaler with
AC=3-7 Alpha Scintillation Probe.
For detection and measurement of beta-gamma activity, the following

instruments were used:

. Technical Associates Model CP-3 Cutie Pie osurvey Meter

¢ Eberline Model E-500B Geiger Counter

- Eberline Model E-120 Geiger Counter with FM~1 Floor Monitor

. Eberline Modei PRM-7 Micro R/hr Meter

. Eberline Model PRM-6 “ate Meter with Model HP-260 Hand Probe

21
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2 2 PAC~4G-3 with | Eberline Gas Flow Alphs 0-500 cpw 0.85 mg/. 2* b 12-1% dpm/ Alphe Floor
FH-4G Floor Iast. Corp Proportional 335 o' ares 100 cm? Monitor
Monitor !
3 1 PRS- 1 with Eberline Scinotillation Alphs 2x107 cpe/ 15 mg/om® 2. i 100-120 dpm/ | Porteble Alphe
AC-3-7 Probe | lnst. Corp. ! pCijfcm® 59 cm® ares | i 100 =t Survey
' 3
" < 3 cP-3 Techaical lon Chasber Alphs i 0-10,000 0.45 mg/cn? R/A 1 Portable Cutie i
: Assoc. Imc. | Bets, ''wR/Br I® om® area | Pie Survey
! GCamms ! { !
: } i !
S b £-5008 Eberline ‘ Geiger Bots, 0-200 mR/Br | N/A i (1) N/A ! Portable Geiger
Inst. Corp. Camms ! ! ; Counter
| 6 1 £-120 with Fherline Geiger Bets, |O-3CaR/Br | WA ) ~30 yB/hr | Betas, Gemma Floor
i -1 Floor inst. Corp. | Camms i | Monttor !
i Honitor i ! ! !
| | i : |
i 2 i 2 PRM-17 Lherline i Scintillation Cames 0-5 sR/hr i1-iach i (1) i ~10-12 { Low Level Gomsa ‘
i $ last . Corp diameter | pR/hr i Detector |
i ' |
. i l PRM-6 with Eberline Geiger ! Beta G-S00K cpm 1.0 mg/em? 30 | 1700 épm/ | Low Energy Beta ;
! HP-260 Hand Inst. Corp 16 cm® sres { 100 c=® ! Detector {
Probe | 1 ' !
9 1 ESP-1 with Fherliae Scintillation  GCasms 0-%0K cps 0.025 am AL | 1) ~18 pR/br ' Low Energy Gesmas i
l PG-2 Detector | Inst. Corp. | { 20 c=? sres | ; ! Detector i
: i i s
| i A I x J

Note (1) Energy Pependen.

Table 4-1. Portable Survey Instruments.
i Zstimated !
Sominal Mielmum
Item | NSumber Radiation ! Sensitivity | Zfficiency,| Detectable Comments snd
No in u“l Instrument | Mimufsctorer Type Detected Range window Percent Activity Primary Use
$ '
1 3 PAC-4G~3 with | Eberline Gas Flow Alphs 0-500K cpmn 0.85 mg/ cwt® 50 80-190 dpa/ | Portable Alphs
AC~2] Probe Inst. Corp. Proportional 50 cm® area 100 cw?® Survey




. Eberline Model ESP-1 Smart Portable with Model PG-2 Low Energy '
Gamma Detector,

The salient features of these instruments are summarized in the
following paragraphs and in Table 4-1.
The Eberline “odel PAC-43-3 LIN-LOG Alpha Survey Meter with the Model AC-

21 Gas Flow Proportional Probe detects and measures alpha surface radiation

in the presence of high humidity, volatile solvent vapors, inlet or other
atmospheres, and other types of radiation. This instrument has an opcrating
range of 0 to 500,000 cpm in four linear, continuously progressive decades,
calibrated to the 2n geometry value of l-inch-diameter plutonium=239 sources.
Linearity is #8% of the full scale of the decade being read, nominal. Its
gamma rejection is 5 R/hr on the middle of the alpha plateau and can be set to

reject 50 R/hr by setting lower on the alpha plateau.

. The Model AC-21 Gas Flow Proportional Probe, used in conjunc-
tion «-.th the PAC-4G-3, has a thin window (0.85 mg/cm® alumi-
nized Mylar) and an area of 50 cm®. Its efficiency permits
detection of approximately 50% of the total alpha activity at
2n geometry over a 50 cm® surface area.

® The Model FM-4G Alpha Floor Monitor, also used with the PAC~
4G-3, has a larger window area of 335 cm® and the same type of
thin window. The probe is mounted in a wheeled carriage with
8 handle to allow easy monitering of large floor areas. Its
efficiency is the same as the Model AC-21 Probe.

. The minimum detectable activity of the two alpha counters is
determined by their effective area and the lowest scale
reading that can be read by a trained operator. Since beth
use the same counter, the minimum scale increment is the same,
50 cpm. A trained operator can read a minimum activity of
2025 cpm by interpolation. There is essentially no alpha
background. With a 50% ~fficiency, this gives a minimum
detectable activity of «U-50 dpm. For the hand held AC-21
probe, (with an area of 50 c¢m®) used for all measurements
except floors, this gives a specific MDA of 80-100 dpm per 10C
cm? area. For the floor monitor FM-4G with an area of 335
cm?, this gives a specific MDA of 12-15 dpm per 100 cm?.

The Eberline Model PRS-1 RASCAL Portable Ratemeter-Scaler /ith Model

AC-3-7 Alpha Scintillation Probe is used for surface monitoring of alpha

radiatior The PRS-1 is a scaler/ratemeter with a single channel analyzec,
Ther: is 1 6-decade digital liquid crystal display o scaler and ratemeter

informatiow.

23
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- The probe is a ZnS(Ag) scintillator with an active area of 59
cm?, The aluminized plastic film window has a thi kaess of 0.5
mg/cm?; a protective metal grid overlays the wiadow.

. The efficiency of detection is 28% miuim'm and the sensitivity
is 2 x 107 cpm per uCi/cm®. The lower limit of detection is
estimated to be 110-120 dpm per 100 cn? area.

The Technical Associates Model CP-3 Cutie Pie Survey Meter was used for

lucermediate-level beta-gamma surveys, especially in the first phase of
decontamination activities where its high-scale readings allowed the
radiation monitoriug teams to avoid excessive personal exposure. This

instrument was not used for the final radiation monitoring surveys.

. The detector consists of an air ionization chamber with an end
window opening of 2-3/4 inches in diameter. A rubber
hydrochloride screen of 0.45 mg/cm?® covered the window. An
alpha filter of cellulose acetate (36 mg/cm?) and a beta
filter of aluminum (720 mg/cm®) allowed discrimination of
alpha and beta radiation. The meter has three sensitivity
ranges of 50, 500, and 10,000 mR/hr full scale.

Th: _berline Model E-500B Geiger Counter was also used for intermediate

peta-gam . aonitoring. It was used primarily as a health physics monitoring
device for the working decontaminatinn crews; it was not used for the final
survey monitoricg. This iastrument has a 0-20 mR/hr scale and five switch
selected ranges. Linearity is %8% for 0-0.2, 0-2, and 0-20 ranges and %15%
for a 0-200 range. Tue level of instrument saturation exceeds 1000 R/hr on
all ranges. A '37Cs check suurce permits verification that the instrument is

operating within £20% of its cali“ration.

The Eberline Model £-120 Geiger Counter provides the circuitry for pulse

processiug and registration for use with the FM-1 Floor Monitor. The floor

monitor was used for measurement of beta-gamma radiation on floors.

The counter has three linear switch-selected ranges 0-0.5, 0-5, and 0-5%0

mR/hr '97Cs equivalent. Linearity is within 5% of full scale.

The floor monitor assembly consists of a lead shielded tubular
steel case containing two 10-inch-long Geiger tubes. It has a
lead shield whose thickness is 1 inch. A window in the shield
limits the view of the detectors to an area of about 100° with
an effective lengch of 24 inches. The shield can be rotated
forward 45° to monitor such fror®~l areas as baseboards. The
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The Eberline Model ESP-1 Smart Portable with the Model PG-2 Low Energy

Gamm. Detector was used for detection of low-energy gamma radiation. The
EEP-1 is a microcomputer besed poriable ratemeter;scaler with a liquid
crys.al display.
. The detector is a large area (5 cm diameter x 2 mm thick)
Nal(T1) scintillator with a 0,025 mm thick aluminum window and
a protective stainless steel wire grid cover. Tue energy
response is shown in Figure 4-2. Its efficiency is 5% minimum
for ?%1Am. The lower limit of detection is set by a normal
background which fluctvates around 800 cpm at the operating
voltage. The minimum detectable activity is a)proximately
15 pR/hr.
All of these radiation detection and measurement instruments are
routinely calibrated on a monthly basis, with sources traceable to the
National Bureau of Standards. Both types are field calibri‘ed with check

sources to assure proper operation during use,

4.1.2 Laboratory Measurement Instruments

Table 4-2 shows the characteristics of the laboratory instruments used

to measure removable alpha and bets-gamma activity.

Nuclear Measurements Corporation gas flow proportional counters, Mod_.
PC~55, was used to provide radiocassay of samples collected for removable
alpha, beta, and gamma contamination as well as assay of air samples and
small objects. The Model PC-3B was used for the assay of air samples during

the initial decomtamination work.

The PC-55 counter counts alpha plus beta-gamma emissions separately but
simultaneously. Each counter tas a 7-decade beta-gamma count storage readout
and a 6-decade alpha readout, each with a 0.3~inch LED-type numeral display.
The maximum counting rate is 107 ¢pm and the resolution loss is less than 1%
per 300,000 cpm,

The counting chamber is a hemispherical shape 2-1/4 inches in diameter.
Ionization was collected by a luop-type -enter wire assembly. The gas purge,

using P-10 (90% argon, 10% methane), was automatically pretimed.
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Table 4-2. Laboratory Nuclear Measurement Instrumentation.
Nomina!
Item | Number Radistion Sensitivity Efficiency, Comments and
No. in Use | Instrument ! Manufacturer Type Detected Range Window Percent Primary Use
1. 4 PC-55 Nuclear Gas Flow Alphs, Siy-decade 0.1 mg/em” I5a Rsdioassay of Smesrs,
Hensurements | Proportionsl | Bets, Gasma | Seven-decade 5.6 mg/om? Air Samples, and Sesll
Corp. beta-gamms L3py Objects
Max. Counting
Rate 107 cpm
2. & PC-3B Nuclear Gas Flow Alphas, Six-decade None 50, o Radiossssy of Rir
Measurements Proportional Bets, Goamma Ss. B Samples
Corp.




A preset time mode of instrument system operation was used for the bulk .
of smear counting. The timer was presettable from 1 to $99.9 minutes in

increments of 0.1 minutes,

The following procedures were used (1) to measure the background level
of each instrumeant, (2) to test the performance of each instrument and (3) to

count samples. The bulk of the reported data are based on smears randomly

wiped as 12 individual swipes 1 foot long in a 1 m? area. Being conservative,

the area wiped was called 100 cm®., The smears were then counted using the

procedures describes in the next section,
The procedures used were as follows:

* A 10-minute background count was taken on each instrument at
the beginning of each workday and the results recorded.
Figure 4-3 shows a typical background control chart used to
determine if the background for each instrument remazined
within a $1.960 control limit. Control charts on each instru=
ment, for both alpha and beta-gamma, were prepared.

. An M8S-calibrated standard alpha source and an NBS-calibrated
standard beta-gaama source were each counted for 1 minute and
their results were recorded., The results were compared with
+10 limit for each calibrated source. If a reading fell out-
side of this narrow band, additional readings were taken to
ensure that the first deviation was only a statistical event.

. If the above counts rell within the acceptable limits (as dis-
cussed above), the 1...ruments were deemed to be working
properly.

e These procedures were repeated during the day if evidence of

contamination or malfunction were observed.

. The smears were then counted for 1 minute,

. These gross counts were corrected for the efficiency of the
instrument (35% for alpha or 43% for beta) aud for the
background.

a. Since the normal, acceptable alpha background is between 0 and

1 count per minute, this correction had iittle effect on the
statistics of the alpha counting.

b. The normal, acceptable beta-gamma background is about 50 cpm and

is a significant correction to both the final reported dpm and,
to a lesser extent, the statistics.
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¥ No correction was attempted for alpha radiation self-absorption

due to the tbickness of the deposited sample for smears, air
samples, or any other objects counted.

Figures 4~4 and 4-5 show the 95% error band (1.960) associated with the
reported activities 1o dpm for the alpha and beta-gamma counting of smears
using the PC~55 counters, Note that the MDA for alphas 1is approximately &4-5
dpm, while the MDA for beta-gamma is approximately 35 dpm. A sample calcula-

tion, following standard statistical procedures* is given below for beta-

gamnas .

Data: Counter efficiency, 43% (PC-55)
Background Count Time, ‘B = 10 Minutes (Normal Procedure)
Sample Count T. me, tG = 1 Minutes (Normal Procedure)
Background Count, Np = 500 (Normal Experience)

Sample Count, NC = 60
)

Caiculstion:

500 "
. p é $ e = 0
Background Rate, RB 10 50 cpm
Gross Rate, R, = 2 . 60 cpm
B 1
Net Count Rate, RN = 60 -~ 50 = 10 cpm
el

1 : /50 i
Background Standard Deviation, SB = x%a— = 2.236

. [&0
Gross Standard Deviation, S, = ,i&' = 7.746
Ne. Stapdard Deviation, SN = J2.2367 ¥ 7.746%

= 8,062

&Fnrrexampfv: Volchock, H.L., and de Planque, G. (Editors), "EML Proce-
dure Manual" HASL-3000-EI.25, 1982, EML, U.S. Dept. of Energy, 370
Hudson Street, New Work, NY 10014, Section A-06.

L%
ro




i 960 or 95% Confidence Level
1t DPN

Figure

20

15k

10~

i L L l

44,

5 10 15 20 25
Observed Net Alpha Activity, DPM

@ Background <1 DPM Averaged for 10 Minutes
@ 35% Counter Bfficlency

@ 1.96¢ or 95% Confidence Level

@1 Minute Counts

Statistical Probability Error of Counting Data at 95% “onfidence
Level for Alpha Activity.

33




-

1.960 or 95% Confidence Level

80
(Y] o
SN
0=
| ] | ‘e l
0 50 100 150 200 250

Figure 4-5,

Observed Net Beta-Gamma Activity, DPM

<i) Background = 116 DPM Averaged for 10 Minutes
<E>443$ Cov v Efficlency
<€> 1.960 or 95% Confidence Level

N
(4 )1 Minute Counts

Statistical Probability Error of Counting Data at 95% Cunfidence
Level for Beta-Gamma Activity.

34

L e e O L Al £ -




Correcting for efficiency to dpm:

D= ~% = 23.3

Bl
8.062
Soi* 0.3 " 1.8

Using two standard deviaticns for 95% probability gives a net value of 23
t 38 dpm. Figure 4-4 gives the same answere when entered with 23 dpm.

4.2 SURVEY METHODS

The general survey procedure used for each room or area illustrated in

Figure 4-6, was as follows:

. Scale layout drawings were prepared for each room or area.
Separate layout drawings were required for the floor, walls,
and ceiling. Any special fixtures, such as lighting, were
identified.

. Each drawing was subdivided into small areas, typically 1 m2.
A number is assigned to each area in sequence. Separate
numbers are assigned to any special fixtures.

. The same series of numbers are assigned to blank smear samples,
a separate num.er for each smear sample.

. Next, trained radiation monitoring technicians survey for
temovable contamination. Each small arca of the room is
"wiped" with the smear samples numbered to correspoud to the
same number of the area of that room, as designated on the pr -
pared map. An area of 100 cm® of the 1| m? area are covered
when the smear paper is wiped over the surface using a moderate
pressure. The area covered by the smear is 1L a small 10 x 10
cm? but 100 em® over the entire area. To err on the safe side,
the majority of the wipe samples had an area much greater than
100 em? wiped.

| . The s ar samples are then counted using the PC~55 Gas Flow
Propori.onal Counters,

. Areas where removable contamination is identified are subse~
quently cleaned using vne of the several procedures applicable
to removable contamination. As discussed in Section 5.0 of

| this report, these range from simply wiping or dry vacuuming to

scrubbing with detergents or strong solvents followed by wet

vacuuming.

. The area is rechecked using the smear technique and recleaned
as necessary uantil the measured removable contamination is
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reduced to less than 20 dpm/100 cm? for alpha and less than 3
200 dpm/100 cm? for bets-gamma. These levels can be expr=ssed

at the 95% confidence level as <20 %15 dpm/100 cw? for alpha
activity and <200 $53 dpm/100 cm? beta-gamma activity.

. Next, the area is surveyed for fixed alpha and beta-gamma
contamination, using two or more of the survey instruments
identified in Table 4-1. The beta-gamma survey proceeds
rapidly, moving the instrument probe at a rate of about 1
foot/second across all surfaces. The alpha survey proceeds
much more slowly. The instruments have a response time of
about 12 seconds for alpha detection of low-~level contamina-
tion. Therefore, the probe or seusor must be moved and
stopped, movel and stopped many times to cover the total room
surfaces

. Areas where fixed contamination is found arc d-contaminated by
one of the several methods discussed in Seccica £.0 of this
report. These range from vacuum abrasive blesting to destruc-
tive removal of the floor, wall, ceiling and/or fixtures,

In general. the initial radiation survey focused on areas where Lhere
was a high probability of finding contamination. This approach, permitted by
knowledge oif the prior uses of the facility by the personnel involved, proved
effective and time saving. The final radiation survey, discussed in Section
6.0 of this report, was more extensive. Over 100-rooms in Building D were
surveyed with nearly equal intensity. In this monitoring effort well over
55,000 smears were taken and counted for the total surface area in Building
D. Alpha and beta-gamma surveys for fixed contamination were much more
thorough. As delineated in Section 6.0 of this report, alpha surveys for
fixed contamination covered the complete floor area, and a scan was made of
every square foot of the wall and ceiling s::cfaces, with stationary readings
taken approximately every square foot. Psta-gamma surveys were essentially
continuous with floor monitors used for the floor area and the Micro-R/hr |

meter for all other surfaces.

Table 4-3 presents the NRC guidelines for acceptable surface contamina-
tion levels as issued in July 1982 for the decontamination of facilities and
equipment prior to relezss for uanrestricted use or termination of licenses.

Table 4-. shows the working limits used by the decontamination contractor,
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Table 4-4. Decontamination Contractor Working Contamination Limits.

Radiation Av"."(b).(r).(!} Baxnnu-(b)'(d)‘(') ﬂe-ovable(b)"')'(')
Alpha Conta-iaation(') 200 dpm/ 100 cm? 600 dpm/100 cm? < 20 dpm/100 cm®
Beta-Gamma Contsmination 0.05 mead/hr at 1 em | 0.2 mead/hr st 1 cm | < 200 dpm/ILY cw?

(.)Due to the nature of the use of Building D, natural uranium, enriched uranium, thoriem, and associated
deca, products are the principle contamination scurces.

(b)A; used in this table, dpm (disintegrations per winoute)] means the rate of emission by radiosctive material
as determined by correcting the counts per minute observe! by an appropriate detector for background, effi-
ciency, and geometric factors associsted with the instrumentation.

(t'ﬁe.nurr-rnt- of average cont.iminant should not be sveraged over more than I m¥. For objects of less sirfare
area, the average should be derived for each such object.

(d)

The maximum contamination level applies to an area of not more than 100 om? .

(Q)The amount of removable radioactive material per 100 cm?® of surface area should be deterrined by wiping that
area with dry filter or soft absorbant paper, applying moderate pressure, and assessing the amount of radio-
active material on the wipe with an appropriate instrument of known efficiency. When removable contamina-
tion on objects of less surface area is determined, the pertinent levels should be reduced proportionally and
the entire surface should be wiped.

(‘)Tbv average and maximum radiation levels zssociated wilh surface contamication resulticy Jrom beta-gamma

emitter shoul.' not exceed 0.05 mrad/he at § cm and 0.2 mrad/hr at 1 cm, respectively, measured through not

more than 7 mg/cm® of total absorber.







5.0 DECONTAMINATION PROCEDURES

This section describes the overall decontamination process, including

personnel training, equipment used, procedures used, and waste disposal
methods.

5.1 ORGANIZATION

The organization of the decontamination project is .ented in Figure

5=1.

direction of the Program Manager.

Its two elements, Quality Control apd Decontaminat.un, are under the
The decontamination crew monitors its own
work as decontamination proceeds. The separate quality control function
performs the final radiation wonitoring survey. This approach provides an
independent verification that radiation contamination has been reduced well
below the guideline levels set forth by the Nuclear Regulatory Commission

(NRC) for unrestricted use of the facilities.

The Quality Ceatrol organization is supervised by an experienced radia-
tion specialist who, in turnm, is supported by trained Radiation Monitoring and
Measurements Technicians. The key responsibilities of the Radiation Monitor-

ing Technicians included:

. Predecontamip :tion surveys

. Final radiation monitoring surveys

. Calibrating radiation survey and measurement instruments
. Fitting and cleaning respirators

. Collusction of air, soil, and residue samples

. Calibration of air sampling equipment.

The key responsibilities of the Measurements Technicians included:

B Calibration and operation of radiatioan -ounting equipment

2. Processing of large numbers of smear samples collected during
decontamination surveys for alpha and beta-gamm: contamination,
both during decontamination and in support of the: final radia-
tion survey

3. Receiving and recording in an organized format data from all
aspects of the decontamination work.
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§.2.1 Characteristics of Nuclear Radiation .

Neutron, alpha, beta, and gamma radiation were described and reviewved to
the level necessary to provide a basic understanding of their sources and
characteristics and to provide the basis for the balance of the training; that
is, radiation effects, detection, measurement, and protection. The major
portion of this instruction employed a course developed for and published by
the AEC*, Emphasis was placed on the radiation types known to be present in

the decontamination of Building D: alpha and beta-gamma, no neutron sources

5.2.2 Principles and Practices of Radiation Protection

The critical element of the training addressed the safe principles and
practices of radiation protection with emphasis on the procedures targeted
for this decontamination program. The care, selection, and use of protective
apparel and equipment was addressed, including respirators, safety glasses,
coveralls, and shoe covers. Surveying and monitoring procedures required for
day-to-day operations were explained and delineated. Requirements for
posting ana control of &ccess to the contaminated areas were defined, The
care and use of personnel monitoring devices (such as, film badges, pocket
dosimeters, and air samples) and requirements for biocassay were presented.
The requirements for packaging the contaminated material removed during
decontamination for sh.pping and burial were reviewed. This included the
requirement to safely solidify all Jiquid waste that results from scrubbing

operations.

$5.2.3 Radioactivity Measurements

Monitoring technigues and the use of the instruments described in Section
4.0 of this report were covered, including the need and procedures to cali-
brate these instruments to standard sources traceable to the National Bureau
of Standards. Survey and monitoriug .echniques were defined and practiced
with the various instruments for both area surveys and for a contamination

survey of equipment and small items. Removable and fixed contamination were

*Wade, J.E. and Cunningham, G.E., "Radiation Moniloring, A Programmed Instruce
tion," USAEC Division of Technical Information, 1967,

/
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described: for example, fixed contamination is defined as that radicactivity

remaining on a surface after repeat:d decontamination attempts fail to signif-

icantly reduce the contamination level. The different monitoring approaches
for removable (smear technique) and fixed contamination were reviewed and
practiced. Air sampler techniques for both personnel and area samples were

revie and demonstrated, including air sampler calibration procedures.

5.2.4 Calculations

The calculations necessary to support and use radiation monitoring data
were reviewed and practiced. These included such items as the calculation of

allowable exposure time and calibration of air samplers.

5.2.5 Biological Effects

The potential effects of exposure to internal and external radiation
were reviewed, Emphasis was placed on the "as low as reasonably achievable"

(ALARA) exposure guideline to minimize the biological effects.

5.2.6 Decontamination Procedures

The procedures employed in the decontamination of Building D are
detailed in Paragraph 5.4 below, The training program provided instruction
in these areas and was foilowed by practice work conducted in noncontaminated

areas.

5.2.7 Respiratory Protection

As an essential requirement of the training program, all personnel were
instructed on the respiratory protection program already in place at the

contractor's decontamination facility. The scope of this documented program

included the following:

. The need for air sampling and other surveys sufficient to iden-
tify the hazard, to evaluate individual exposures, and to allow
the proper selection of vespiratory protection equipment

. Adequate individual personnel fitting of respirators and the
procedures to ensure their testing for operability before each
use. (All personnel underwent a qualitative fit test using
amyl acetate and an acid fume smoke tube to emphasize the need
for a proper fit.)
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Procedures for maintenance to ensure the full effectiveness of
respiratory protective equipment, including procedures for
cleaning and disinfection, decontamination, inspection, and
storage

Operational and administrative procedures for control, proper
use, and return of respiratory protective equipment

As appropriate, bioassays and other surveys to evaluate indi-
vidual exposures and to assess the protection actually provided

Requirement for records sufficient to permit periodic evalua-
tion of the adequacy of the respiratory program

The need for a medical examination by a physician, prior to
assignment of any individual to tasks requiring the use of
respirators, to verify that such an individual has no respira-
tory ailment and is physically able to perform the work while
using respiratory protection equipment. The medical status of
each respirator user is to be reviewed at least annually.

The requirement to use only equipment approved under appropri=
ate Approval Schedules in 30 CFR Part II of USBOM/NIOSH.

5.2.8 Final Examination

At the conclusion of the formal training, all personnel were required to
take and pass a final exam. A grade of 90% or better was that of al!

radiation monitoring personnel, Continuing education and discussion of

problem areas were held on a monthly basis, and more frequently when deemed

necessary.

5.3 EQUIPMENT

The equipment used to clean or otherwise remove contaminated material
included HEPA-filteced vacuum cleaners, steam cleaners, water evaporators,
HEPA-filtered vacuum grit blasters, and power grinders for removal of surface
contamination in ways that avoided spreading the contamination. Also required
were devices for removing larger amounts of material, such as air hanmers,
electric saws, and power drills. In order to reach the upper areas of several

rooms, safety scaffolding and platform lifts were used.

5.4 OPERATIONAL APPROACH

This paragraph details the operational approach employed in the decontam-
ination of Building D. This delineation of effort integrates and expands the
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monitoring and survey work outlined in Section 4.0, showing the close inter- ,
relation between the decontamination work and the survey work needed to assess
the decontamination status throughout the decontamination process to or below

the levels previously set forth in Table 4-3. As presented in Paragraph 5.1,

final radiation monitoring was accomplished by the separate Quality Control

Organization to assure that these goals were met.

The operational approach, summarized in Figure 5-2, generally included

the following steps:

. Monitor rooms; &, Py; Fixed, Removable; Predecontamination
report written or file maintained

. Monitor all furniture, materials, equipment; a, By; Fixed,
Removable

. Remove all items free of contamination for surplus and/or
disposal

. Remove all hazardous chemicals for disposal, decontaminate

containers if needed

. Decontaminate all easily decontaminatable items for surplus or
disposal
. Wrap and seal all contaminated items (equipment) for surplus

or disposal

. Monitor ceilings; a, By; Fixed, Removable. Decontaminate hot
spots. Remonitor.

. Monitor all ceiling light and electrical fixtures; inside,
outside; a, Py; Fixed, Removable, Decontaminate hot spots,
Remonitor,

. Monitor all walls; a, By; Fixed, Removable. Decontaminate hot

spots. Remonitor.

. Monitor all wall fixtures; o, By; Fixed, Removable. Decontari-
nate hot spots. Remonitor,

. Monitor all fleoors; a, Py; Fixed, Removable. Decontaminate hot
spots., Remonitor.

. Remove controlled exhaust systems.
. Monitor all removed exhaust systems; o, fv: ¥ixed, Removable.

Wrap contaminated ducting for subsequent burial. Move clean
ducting to scrap metal for disposal.
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. Monitor large exhaust plenums . Decontaminate hot spots.
Remonitor. A

. Remove controlled drain system, reteation storage tanks, pumps,
underground and above ground piping. Wrap and crate contami~
nated elements for subsequent burial. Monitor all openings
from which controlled drains were removed. Remove any contami=
pated soil for disposal. Remonitor.

. Restore all excavations or access holes in floors, ceiling,
walls, rocf, etc., to safe condition.

. Conduct final monitoring by the separately trained Quality
Control organization:

a. Smears taken randomly over & 1 m? area o, Py. (Exception:
Attic area smears taken randomly over 9 p® areas; o, BY.)

b. B, Y instrument survey taken by moving {nstrument or probe
scross surface being monitored at about 1 ft/s, to 2
inches from surface while observing all readings greater
than background.

& Alpha instrument gsurvey taken by holding probe 0.25 inch |
or closer to surface being monitored and allowing the i
12-second instrument response time for correct readings.
Observe all readings greater than background., HMove
instrument across surface taking one reading per foot.

. Iustrument kept close to the surface being monitored, If
a reading or instrument needle indication is observed,
check area immediately around probe area to see if there
is any evidence of contamination.

e, Decontamination crew required to reclean any spots or
arcas where any radiation is detected., For these areas,
return to Step a and reinitiate the final monitoring
process.

f. The final monitoring process vas conducted for all sur-

faces and fixtures (such as, lighting) in all rooms and
areas of Building D.

.5 MHETHODS OF DECONTAMINATION

Decontamination procedures followed acceptable industrial practices for
maintaining cleanliness and removing contaminants such as surface dirt, oils,
scale deposits, chemical stains, oxide film, ecC. Decontamination methods

ranged from simple procedures such as hand wiping to comr .ex operatious
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involving heavy mechanical equipment I'e jues i al lepended on the
Lype { material contaminated
. 1 N i¢ Lrut ve | { ta i t
5 » lestructiv tan 1t refe to t} s mett 16 ich a manual 1
[ hat al cleaning, vking and spraying, gr) {ing [ 3 n blasting that
\ {o not remove more than a thio rfa layer
'here were a number of 1 slized area in | lding that required {
lest tive de taminati of low-level fixed alpha aand/or beta-gamma radia
t \ The techniques ed ave d ed in the following paragrapht
. Py Ma s | tean ':.
Ma 3 1 lea g lud~s hj 5 & wiping, rubt g, mopj .
et ., and 1n g eral is an effective met! 1 of removing - [ \[; ite levels
{ ntan ation pnonporous r t rly nonj 8 surfaces Water and a
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example, a f) r that 1 ) tored for alpha tam 3 ! n immediately after
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1| Cleaning
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taminat n of highly contam 1L ¢ nt
wier levels § ntaminatior n taci
Va ming is generally effectiy in removi
1 : { is frequently used as an init:al d -
to 2l cleaning Vacuum systems were properly




filtered with High Efficiency Particulate Aerosol (HEPA) filters to prevent

the spread of contamination to surrounding areas and reduce the hazard of
airborne contamination. The operation of one type of HEPA-filtered vacuum unit
used is shown in Figure 5-3. The Hild unit is designed so that it can be
mounted on a standard 55-gallon drum, as illustrated. The vacuumed waste, wet
or dry, is collected in this dium., The salient feature of this vacuum system
is that the electric motor cooling airflow is separate and independent from

the HEPA-filtered vacuum airflow. The vacuum airflow does not cool the
electric motor. This feature, therefore, assures that the electric motor

does not become contaminated.

The Nilfisk HEPA-filtered vacuum unit was also used in this work. This
system is illustrated schematically in Figure 5-4. It features a first-stage
centrifugal separation, & main filter to collect the larger dust particles,
and a final prefiltering micro filter to protect the motor, followed by an
absolute or HEPA exhaust filter. The dust is collected in sealable bags for

safe disposal.

The retention efficiency of the HEPA-filtered vacuum units exceeds abso-
lute standards of 99.9% at 0.3 microns. Care was taken to ensure that the
concentration of radioactive material in the vacuum hose or filtered collec~

tion tank did not create excessive radiation exposure rates to persoannel.

Jet Cleaning - High-pressure steam and water used alone or mixed with
chemicals and detergents are effective methods for attaining high decoatami~
nation factors., Equipment of this type is ideally suited for remcte operation
and for cleaniag large surface areas., High-pressure jet cleaning has the
disadvantage of spreading contamination over a large area. However, it cap be
effective when used in an avea where preplanning cowitermeasures assure that

this spreading problem is avoided.

Soaking and Spraying - Soaking and spraying is used extensively for

decontamination of small and moderate size material and equipment. Both
methods make use of chemical solutions and may require support services like
catch tanks, liquid recycle ability, and filtered ventilation systems. Spray-
ing has the advantage of combining mechanical action as well as chemical

action; however, in some cases the shape of .he object being cleaned prevents
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sffective cleaning action on all surfaces. Soaking provides good access to \
surfaces but does not provide mechanical action, -‘
i

5.5.1.3 Grinding acd Abrasive

Cleaning procedures employing grinding or abrasive action arve effective
means of decontaminating metal and concrete surfaces provided alteration of

the surface area of the object being cleaned can be tolerated.

Crinding « Grinding of eurfaces Lo remove contamipation is usually
limited to small objects or isclated spots of contamination where the surface
is reasonably smooth. Grinding ncrwally produces a high decontamination
factor (DF) and is economical. Commercial giinders were used. Grinding
inherently leaves residual contamination on the surface of the object being
cleaned and therefore usually requires fional cleaning by some other method
(vacuumiog, wiping, etc.). Grinding frequently produces particulate air

activity and is generally not economical for large surface areas.

Vacuum Abrasive Blasting - Vacuum abrasive blasting has a number of

advantages over grinding. It is rapid, provides a high DF, is effective on
irregular shaped surfaces, and can be used for large areas. Abrasive blasting
makes use of a large variety of abrasives (sand, shells, glass beads, metals,
etc.) with velocity, shape, and size of the abrasive influencing surface
removal characteristics. Airborne contamination and the spreading of surface
contamination, which are the prime disadvantages of ordinary abrasive clean-
ing, were minimized by using & vacuum abrasive blasting cleaning system
equipped with high efficiency filters. Operation of the HEPA-filtered vacuum
abrasive blaster is illustrated in Figure 5-5.

Operation of the vacuum blaster unit is conventional in that the air hose,
connected to a 100-psi shop-air supply, entrains the abrasive material and
delivers the mixture to the standard gun (see Figure 5-6) which is in contact
with the surface being abraded. The mixture of air, abrasive, and abraded
products are immediately and continuously removed through the vacuum hose.

The abrasive material and medium weight dust (abraded products) are separated

by the vacuum blaster unit as shown in Jigure 5-5,
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The air and the lightweight dust (abraded products) then travel by means
of a hose to the vacuum unit shown schematically in Figure 5-7. The "as
purchased" vacuum and filter unit was ~< . »* ig a wooden structure which is
airtight except for the large HEF. 1.icer througt .oich the exhaust passes.
This HEPA filter feature was especially added for this decontamination program
in order to minimize, to the greatest extent possible, the chance of spreading

contamination.

This method of decontamination was used most effectively and predomi=

nantly for the removal of fixed contamination from Building D.

5.5.2 Destructive Decontaminastion

Destructive decontamination requires physical removal of contaminated
parts or sections. Generally, little or no effort is made to clean the
contaminated items prior to disposal as radioactive contaminated waste.
Containment and other radiological controls associated with destructive
removal are dependent on contamination levels, nature of contaimnment and

physical characteristics of the part.

There were three major items that required destructive decontamination
in Building D.

. Controlled liquid waste drain system
. Controlled exhaust ventilation system
. Floors in the Radioactive Materials Laboratory.

In addition, there was some small destructive decontamination in the form of
partial removal of walls and floors required in a few areas of Building D

Laboratory.

e e e e

Disposal o: contaminated waste was performed by properly packaging and
sealing all radicactive waste in DOT-approved shipping containers with burial

at NRC approved sites.
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Figure 5-7., Schematic = Operation of Vacuum and HEPA Filter
Unit, Vacu~Blast System.
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6.0 FINAL RADIATION SURVEY

This section describes how the final radiation survey was accomplished
and sumnarizes the results of this survey of Building D at the conclusion of

decontamination.

6.1 OPERATIONAL APPROACH

The final monitoring of the various rooms and areas in Building D was
initiated when it was demonstrated by radiation surveys that all contamination
had been removed. Ideally, the final monitoring would prove that all contami=
nation had indeed been removed. lealistically, the final monitoring initially
identified additional localized contamination in about 10% of the rooms and
areas ¢f Building D, These contaminated spots were then decontaminated and
the monitoring of that location repeated until the levels coasistent with the
goals established for this program were achieved (previously presented in
Table 4-3).

The operational approach used in the final monitoring process is pre-

sented in Figure 6-1 and includes the following steps:

1o Scale maps of the floor, walls, and ceiling were prepared for
each room or area.

2. Each map was then divided into separate areas, usually about
1 m®. Each of these areas war given a separate number which
forms the basis for the records of this final survey.*

2 Smear paper samples were prepared v numbering each with a
number assigned to each area of the rloor, walls, and ceiling
maps for each room or area.

4. Fach room or area was smeared to determine the presence of
removable contamination. This was performed using the numbered
smear papers and their corresponding maps.

- ¥ The smear samples were then counted for alpha, beta, or gamma
contamination using either the PC-3A/B or the PC-55 Gas Flow
Proportional Counter.

*These numbered maps, together with the corresponding survey results,
are included in the detailed reports prepared for each room or area of
Building D.
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6. All smear counts were tabulated against the number established .

for the map of the floor, walls, and ceiling of the room or
srea being monitored, When any removable contamination was
found, the necessary de-ontamination was completed in the
appropriate local area, nd Steps 4 and 5 are repeated for
that particular map are . This was repested as necessary
until the levels of ren wvable contamination were reduced to
below the guidelines delineated in Table &-3.

The final monitoring process thau costinued as follows:

1s The final survey for fixed beta-gamma contamination wae con-
ducted using the appropriate instrument such as the FM-1 Gaiger
Counter or the PRM-7 Scintillation Counter (see Table 4-1),
This survey was conducted usirg the same maps prepared for the
final monitoring of removable .ntamination (Step 2),

8. The final survey for fixed alpha contamination was conducted
using the appropriate instrument such as the PAC~4G-3 or FM-4C
alpha counter (see Table 4-1). This survey was also conducted
using the same maps prepared for the final monitoring of
removable contamination (Step 2) When any fixed contamination
was found, the necessary cleaning was completed in the appro-
priate local area and Steps 7 or R were repeated for that area
of that particular map. These steps were repeated as necessary
uantil the levels of fixed contamination were removed .

6.2 RESULTS OF FINAL MONITORING

The results of the final monitoring, summarized in Table 6~1, show that |
Building D has been decontaminated to levels below the NRC ~uideline levels
for unrestricted usage. The detailed results of the final ..irvey are reported

in the area-specific reports,
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Table 6~1. Building D = Summary List of Decontamination Reports
Postdecontamination Status,

P S — S ——— VIR
’
fodividual T —
Areas S—— e
Repart Kool o A pha Be s Comma
Nuaber hrea Prior Usage dom 100! CUTE BT
TN URUUNIEIS——————————— ——————— - o —— ——— e e e e Ay
— AERG-38-1 1) ki) Ursnius Analysis Lad ‘ 200 200 ¢
112 Lis) Adalytical Chem:isteoy lLat 2 « 20 0 0
=113 Li-$ Sampie Center Labd : 20¢ 200 0. 08
“11s (SN Betsl Reseacsch Lab 0 00 200 g 05
113 L9 Reioarch/Dev. Metals Lab 0 100 200 005
L6 Li=l Risearch/Dev. Geneial Lab ¢ 20 ¢ 200 « 200 « 008
17 Li=2 Spretragraphic Lab < 30 200 ¢ I ¢ 05
<118 | Lis& Mederator Research/Dev. Lab 20 200 « 200 0.0
— 19 Lise, +8 Radischenistry Lab 20 200 200 0.0%
10 Li~10 Material Dev. L H{: 210K « 200 6.0%
13! A2, I8 Otlice Area @0 20¢ 200 «c¢0
122 33, A Lab sad Offjces Ares 20 ¢« 200 « 200 « 0.0%
«12) Li-6, <0 Betallography Lad 0 00 « 3 {5
126 L2-10 Reasurements Lab « 0 ¢ 200 < 200 0 04
13 3 Generasl Purpose Lab < 20 < 30 <« 200 0.0%
124 Li-3 Mechanical Yesting Lad < 20 200 200 € 0.0%8
- 127 L3-S Fuel Element Processing 0 ¢ 200 2 €.0%
in k)1, =% Development Fuel Lad ¢ 20 W 0.0%
2% 1 L2 Tostrument Calibestion Rooe <30 ) ¢ ¢.0f
13 Li<4 Fuel Element Development ¢« 30 200 « 0.0%
N Li-¢ Noderator Deve <20 200 0. 0%
3 L8 Geaeral Purposs <« 20 200 < o 0¢
3 L)-10 Moderstor sad Shieldiag Lab 30 200 . 0. .08
134 Ly«13 NighTemp Fuela Resrarch « My «c 0.0
*135 W14 -1 Health Phys.cs Off)ce « 20 200 0.0%
<136 La-1 Retallurgical Dev. Lab 20 100 0.0%
132 43 Nechanicel Testing Lab « 20 100 0.05
‘18 LA-S Special Netais Shop < 20 i 0.0%
“1)9 La<?, -§ Vare Cell; Met Lab <M « 300 ‘ ¢ 0.0¢
140 L5+ Powder Ret  Lab < < 200 005
“hal | L5+ Powder Met. Lab \ « 20 200 . 0 05
42 Ly-5 Posder Met Lab < 0 « 06 g.%
“14) -2 Jrray lospection Lab 0 < 00 . « 0.0%
<144 L5-4 Welding, Joining Lab < 20 < 300 < 0.05
L L5+ Reat Treat Lab 20 200 0 0%
<146 | LS8 Quality Caatrel Lab < 20 200
“14) Ls-10 Clessiag, Plating Lad 0 <« 200 ‘
bioe a8 | W Fuel Element Prod. Area 20 < 200
“149 L*6 Annex General Purpase Aren < 20 ¢ 300
1% Ladoratory %alls Cotvidore and Llevators « « 300
151 Ladboratory Restrooms and
Restrooms lsaitarial « 20 ¢« 100 00 « 0.0%
«152 laborstary
Tipechases aod
Closets UtiliLly Service Acea 0 200 200 0.0
—_—_ “1%3 Laboratery
Area ALLq Contral led Exhaust ¢« 20 100 200 L
<154 Laboratory
Basement 85 Matecssls
and Yaultrs Regular St Lage 20 100 R 0.0
Y 155 Controlled Waste
Draia System Coatrolled Waste Drain « 20 200 200 « 0.0%
—_— “ 156 obalt <80
Lasma, Van De
Graatt Tevadiator, Particle
Facilitien Mass Electron Accel ¢ 20 € 200 O 0. 0%
*15} JYnamit Air,
Kydeaulic Test,
Burner Rig Gas Dynamics Facul 20 100 200 ¢« 0.0
~158 Instrument
Service Snop
Nondesteuctive Office, Computer
Teat Lab Inste Serv 20 10( 200 Q 0f
156 Nerth, Middle Chaage Room
Meizanine General Labd 0 200 200 .08
40 Water Test Ares, Nisc. Nucl. Test
Rlockhouse Lad Ares High-Temy
Betatron Furpace Lle on Avgel 20 00 € 200 [
- 16 Radiocactive Mat [oradiated Mat
Lad fab 20 00 « 200 0.03%
—— I8l Nuclear Raper Nuclear Critical
Area Eaper 0 ¢« I 00 0.0%
—— “15) Radioactive
Wastle Storage Redisactive
Pad Vaste Storage 20 ¢ MK 300 0. 04
— 164 Special Source
Vaule Special Source Storage 20 0 et 04
&3 i, 118, 7\ Generai Lab, Dispensary
Nigh Bay Arsa Alr Condition<e, Nigh Bay Py 200 206 0.05
b e B T UNS——
| See Table 4+3 fov Full NRC Acceptadble Guldeline Values




