DEPARTMENT OF THE AIR FORCE
AIRFORCE INSTITUTE FOR OPERATIONAL HEALTH (AFMC)
BROOKS CITY-BASE TEXAS

9 May 2007

MEMORANDUM FOR USAF 22"P AF/CC
1364 CHENNALT CIRCLE (BLDG. 729)
DOBBINS AFB, GA. 30069-4904

FROM: AFIOH/SDR
2350 Gillingham Drive
Brooks City-Base TX 78235-5103

SUBJECT: Consultative Letter, IOH-SD-BR-CL-2007-0039, AT-11 “Kansan”
Decommissioning Survey

1. The Air Force Institute for Operational Health (AFIOH), Radiation Surveillance Division
(SDR), Air Force Radioactive and Mixed Waste Office (SDRH) was asked by the 94"
MSG/SGPB to determine the level of Ra-226 contamination inan AT-11 “Kansan” (s/n 41-
27391). The assessment was performed with the intent of determining if the aircraft could be
declared free for public release.

2. Project background: The aircraft is on loan to Dobbins AFB for static display purposes by
the National Museum of the Air Force. The AT-11 was on display in front of the 22™ Air Force
Headquarters Building for a number of years. In 2004 it was removed and stored in a hanger for
12-14 months. In 2005 it was moved to the end of an inactive taxiway where in has been for the
last two years. Dobbins AFB would like to donate the aircraft to a civilian organization in
Kansas so that they can use it as static display. Under the loan agreement between Dobbins AFB
and the National Museum of the Air Force, however, the plane is required to be surveyed and
any contamination mitigated to limit Air Force liability prior to transfer.

3. Results and Discussion: At some point in time the inside of the aircraft was gutted to include
the Ra-226 containing dials from the cockpit (see picture #1). The wooden floor of the cockpit
was also partially removed. The cockpit gauge panel still has toggle switchers that contain Ra-
226. Swipe samples were taken from the rear floor, mid floor and the cockpit of the aircraft.
Direct measurements were also taken at those locations with a pancake Geiger-Mueller probe.
Results indicate that the mid and rear portion of the aircraft is not contaminated. The cockpit
(forward of the bulkhead door) is contaminated. The swipe samples for both the gauge panel and
the floor exceed the acceptable surface contamination levels in AFI 48-148, lonizing Radiation
Protection. Direct readings at those locations also exceeded the limits in AFI 48-148.
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Figure 2. Cockpit floor with wooden floorboards partially removed

4. Survey equipment:

Manufacture Model Serial Number Calibration Date
Bicron Analyst C426C 22 Jan 2007
Bicron PGM probe C169D 22 Jan 2007




5. Swipe sample results:

Location Gross Alpha Gross Beta AFI 48-148 Limit
Cockpit gauge panel 152.5 dpm/100cm?  162.7 dpm/100cm? 20 dpm/100cm?
Cockpit floor 40.8 dpm/100cm? 57.0 dpm/100cm? 20 dpm/100cm?
Mid A/C floor <4.44 dpm/100cm?®  <4.44 dpm/100cm? 20 dpm/100cm?
Rear A/C floor <4.44 dpm/100cm®*  <4.44 dpm/100cm? 20 dpm/100cm?

6. Direct measurement survey results:

Location CPM dpm/100cm? AFI 48-148 Limit
Cockpit gauge panel 60K 2.3M 100 dpm/100cm?
Cockpit floor 30K 1.2M 100 dpm/100cm?
Mid A/C floor <100 net counts 100 dpm/100cm?
Rear A/C floor <100 net counts 100 dpm/100cm?

7. Recommendations and Conclusions: Attempting to decommission the aircraft to meet the
free release limits in AFI 48-148 is not recommended. Ra-226 is very soluble and readily
migrates into the porous surface of aircraft aluminum. Considering the condition of the aircraft
interior (see photo #2) complete mitigation would be virtually impossible. The aircraft would
also remain a potential liability for the Air Force because 100% removal is not certain. The only
option is to cut out the entire floor of the cockpit (door bulkhead forward) and dispose of it as
low level radioactive waste. Prior to any operations or activities on the aircraft contact the
National Museum of the Air Force for approval. We also recommend that the Bioenvironmental
Engineering office conduct soil/swipe sampling at all previous storage locations. This office can
supply guidance on sampling strategies.

8. If you have any questions or need additional information, please contact Mr. David Martin
DSN 240-4262, commercial (210) 536-4262, or e-mail david.martin@brooks.af.mil.
/Isigned//
SCOTT M. NICHELSON, Lt Col, USAF, BSC, CHP, CIH

Chief, Radiation Surveillance Division

Attachments
1. Swipe sample results
2. Equipment calibration records






Sample Analysis Results Reported on 19-Mar-2007

AFIOH/SDRRID 40700883

Customer Address Code 0253 H
AFIOH/SDRE
2350 Gillingham Drive

BROOKS City-Base TX 782355103
IDENTIFICATION
Base Sample # WWQ070007 Serial # REAR A/CFLOOR

Workplace or Site ID 0253
Date Collected  12-Feb-2007 Received 12-Feb-2007  Completed 26-Feb-2007

Sample Volume 1 Swipe
EPA CODE N/A GROSS ALPHA < 2.00E-06 MICROCURIES / SWIPE
EPA CODE N/A GROSS BETA < 2.00E-06 MICROCURIES / SWIPE

RESULTS ACCURATE TO 2 SIGNIFICANT FiGURES.
UNCERTANITY AT 95% CONFIDENCY LEVEL.

If you have any questions concerning the information provided above, please contact AFIOH/SDRR at DSN 240-2061 or
commercially at (210) 536-2061 or call ESOH Service Center at 1 888 232-3764.
STEVEN C. DEWEY, Major, USAF, B
Chief, Radioanalysis Branch



DEPARTMENT OF THE AlIR FORCE

AR FORCE INSTITUTE FOR OPERATICONAL HEALTH (AFMC)
BREOOKS CITY-BASE TEXAS
CERTIFICATE OF CALIBRATION
Mfg. Bicron Model  Analyst Serial# ¢ 4726 C Index# p559¢ Date: 22 Jan 07
Mfg. Bicron Model P n Serial# 169D Index# N /a Cal. Due Date: 22 Jan 0g

TEST, MEASUREMENT AND DIAGNOSTIC EQUIPMENT

NIST Traceable Check Sources Reference Instruments
isotope Serial#  Cert Date DFM Mig. Model Serial # Cal. Due Date
TC-99 MUBRSE 28 Sepod 59520 Ludlwna Boo-1 625 5] 10 OeT OF

@Battery Ck.@nﬂechanical Ck.EMeterZerued Reset Ck. @Alanﬂ Ck.
[ ]Audio Ck. [v]Geotropism Ck. [/ ]F/S Resp. Ck. [H]Window Op.

As Found HY Sop VDC Temperature o E Relative Humidity 21 %

Final Volt. Set 9o VDC Threshold (LLD) 20 mVWindow (ULD) ~/A mV Window width aiz4 mV

HV Readout (2 points)  Reference: 400 Reference: 1600 V
¢ Inst. Readout:  [(coo V + 2%

400V
Inst. Readout: 400V + 2%

RANGE REFERENCE "AS FOUND" CORRECTED
MULTIPLIER CAL. POINT READING READING
x 1000 400 CPM 2900060 CPM  dposo0© CPM
x 1000 100 CPM o0 200 CPM  jpoooo CPM
x 100 400 CPM 39000 CPM 4oo0 0 CPM
x 100 100 CPM [o©00 CPM {0 co0o CPM
x 10 400 CPM 3850 CPM Ao 0 CPM
x 10 100 CPM o o0 CPM ;000 CPM
X 1 400 CPM 280 CPM 400 CPM
o 100 CPM [ oo CPM | oo CPM

*UNCERTAINTY WITHIN *+ 10% CORRECTION FACTOR WITHIN # 20%

COMMENTS: Calibration Interval = 1 year
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