
Aptuit, LLC 
10245 Hickman Mills Drive 
Kansas City, MO 64137 

May)6, 2013 

VIA OVERNIGHT, DELIVERY RECEIPT REQUESTED 

Christine A. Lipa, Chief 
Materials Control, ISFSI, and Decommissioning Branch 
Region III- Division of Nuclear Materials Safety 
Nuclear Regulatory Commission 
2443 Warrenville Road Suite 210 
Lisle, Illinois 60532 

Re: NRC Review of License Amendment Request Regarding Decommissioning 
Plan and Request for Additional Information - Aptuit, LLC; Mail Control 
Number 579062 

Dear Ms. Lipa: 

Enclosed please find our response to the letter from the NRC dated April18, 2013 
regarding NRC's review of the revised Decommissioning Plan (DP) submitted on February 28, 
2013. We believe that we have addressed all issues identified in that letter regarding the 
potential impacts of historical operations on the sanitary sewerage system and any potential 
impact on the sewerage system that proceeds from the Active Pharmaceutical Ingredients (API) 
laboratories. We have also revised a procedure to address proper characterization of waste, 

Aptuit remains eager to safely and efficiently finish our decommissioning activities in a 
timely manner. Your help is greatly appreciated. 

~~ 
Clinton Gregg 
Radiation Safety Officer 
Aptuit Scientific Operations, LLC 

Enclosure 

RECEIVED MAY 1 7 2013 

' 



cc. Michael LaFranzo, NRC 
Lionel Rodriguez, NRC 
Zachary Peckham, Shaw Environmental 
Rick Greene, Shaw Environmental 



APTUIT RESPONSE TO 

NRC LETTER DATED APRIL 18, 2013) 

(MAIL CONTROL NO. 579062, ACCESSION NUMBER ML 13109A304) 

MAY 15,2013 

NRC Comment 1: 

Based upon the information submitted in the DP, the NRC does not believe that a sufficient amount 
of information has been provided to properly characterize and document whether a DP is necessary 
as a result from previous potential residual contamination in sink drains, floor drains and the pH 
treatment building. In a letter dated July 26, 2012 (ML12209A411), the licensee stated, in part, the 
DP will be used as part of the license termination request. If that is your intention, then the DP 
should address the remediation of all buildings, structures and components associated with 
historical site operations, including liquid effluent to demonstrate compliance with 10 CFR 30.36 
(g)(1). 

It is Aptuit's intention that the DP address the remediation of all buildings, structures and components 

associated with historical site operations, including liquid effluent to demonstrate compliance with 10 

CFR 30.36(g)(1). Upon completion of the decommissioning tasks described in the DP, including the 

submission of the Final Status Survey Report (FSSR), Aptuit expects concurrence of the NRC that the 

site meets the radiological criteria for license termination in accordance with 10 CFR 20.1402 and that 

the site will be released for unrestricted use. 

The DP addressed previous decommissioning activities in Section II including the following: 

L Building, which is no longer under Aptuit's control, was released from the license via 

Amendment 25 (Attachment 1) upon acceptance by the NRC of the LAR and L Building FSSR 

(Shaw 2007). 

Aptuit submitted a FSSR for the Clinical Trials Supplies (CTS) areas in February 2012 (Shaw 

2012). These areas included specific portions of A, B and E Buildings. The data presented in 

the FSSR demonstrated that the CTS facilities meet the NRC criteria for radiological release 

established in the license termination rule. The FSSR is currently under NRC review. 

These FSSRs in conjunction with the FSSR that will be submitted for the areas covered by the DP will 
have addressed the investigation, remediation and final status surveys of all buildings, structures and 

components associated with historical site operations, including the sanitary sewerage system. 

NRC Comment 2: 

In telephonic discussions with Mr. Michael LaFranzo, of my staff, on AprillO, 2013, you indicated 
that evaluations of the liquid effluent residual contamination within the drainage and sewer pipe 
system at the facility was performed. However, bear in mind that the outcome of this evaluation 
was not provided to the NRC. Therefore, the NRC cannot make a determination on whether residual 
contamination resulting from liquid effluent disposal through the sanitary sewer system could 
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significantly impact a potential dose to a member ofthe public, or, in conjunction with other 
residual contamination at the facility, would be less than the regulatory limits as permitted by 10 
CFR 20.1402 and, by extension, support license termination. 

The response to this comment is presented in two parts: 1) Summary of the investigation of the sewer 
system from historical use areas, and 2) Summary of the investigation of the sewerage system from 
the areas covered by the DP. 

1) Summary of the investigation of the sewer system from historical use areas. 
Historically, the disposal of licensed material via the sanitary sewerage system was used occasionally 

for the disposal of aqueous waste. However, sewer disposal was never a primary disposal option. 

The NRC noted on three inspection reports (No. 030-09415/1996-001, 030-09415/1991-001 and 030-

09415/1985-001) that disposal to the sanitary sewer was within regulatory limits and confirmatory 

measurements made by the NRC inspectors in sinks were at background levels. 

The drainage and sewer pipe systems from historical use areas have been investigated and the results 
have been previously reported to the NRC in the FSSRs (Shaw 2007, Shaw 2012). These results of 
these investigations are summarized below. 

Final Status Survey Report, Aptuit LAR and L Building {Shaw 2007) 

This FSSR was for the L Building and the Lab Animal Resources (LAR) area which occupied a section of 

the second floor in B Building (B2). 

Small quantities of radionuclides were disposed into the sewer system in aqueous liquids via sink 

drains and incidental disposal occurred as a result of equipment cleaning. Although floor drains 

existed in some laboratories, no spills were recorded that would impact floor drains. All drains 

located in or flowing from impacted areas were included in the site investigation and the results were 

reported in the FSSR. The results of the sink and drain investigation were used to determine if further 

investigation of the sewerage system was warranted. 

There were 30 sinks included in the investigation of the sanitary sewerage system. The highest direct 

measurement in a sink was 535 dpm/100 cm 2
• The highest wipe sample results for 14C and 3H were 27 

dpm /100 cm2 and 51 dpm/100 cm2
, respectively. Results for the sinks were below Aptuit's 

unrestricted release limits. 

A total of 21 drains were included in the investigation. The highest direct reading (20,578 dpm/100 

cm2
) was on a metal floor drain in the west end of B2-137A. Removable contamination levels at this 

location were 20 dpm/100 cm2 3H and 13 dpm/100 cm2 14C. Maximum removable contamination 

levels in drains were 146 dpm/100 cm2 14C and 42 dpm/100 cm2 3H. 

The conclusion of the drain survey was that no further investigation was needed. Upon acceptance of 

the FSSR by the NRC, L Building was released from the license via Amendment 25 and LAR was 

released from radiological controls. l Building is no longer under Aptuit's control. The LAR area was 

renovated and is part of the areas covered by the DP. 
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Final Status Survey Report, Aptuit Clinical Trial Supplies (Shaw 2012) 

The FSSR for the Aptuit Clinical Trials Supplies (CTS) areas was submitted to the NRC in February 2012 

(Shaw 2012). This FSSR included specific portions of A, Band E Buildings. 

Drains to the sanitary sewer are located in bathrooms, janitor closets, and some laboratories. Sewage 

from office areas runs directly to the city sewer. Sewage from the laboratory and production areas is 

first sent to the on-site pH treatment building and adjusted if necessary prior to disposal to the city 

sewerage system. 

Sewer disposal of radioactive materials has occurred in CTS areas in accordance with regulatory 

limitations. Small quantities were disposed into the sewerage system in aqueous liquids, and 

incidental disposal occurred as a result of equipment cleaning. These releases were carefully 

monitored to ensure compliance to regulatory limits. Records indicate that monthly releases of 3H 

and 14C were typically less than 1 millicurie. 

An investigation of drain systems that flowed from CTS impacted areas was conducted in November 

2011. Biased surveys and sampling were conducted of the drains (sink and floor) and sinks. Drain 

surveys included direct measurements on the drains (when accessible) and over the open ends of the 

sink traps after they were removed. The contents of the traps were collected into a single container. 

The contents were analyzed for 3H and 14C. No activity above background was detected in the trap 

liquids. The inside of each trap was wiped with a cotton swab and the swabs were counted by LSC for 
3H and 14C. All drain and trap smear results and all direct measurements were below Aptuit's 

unrestricted release limits. 

Starting in 2011, effluent water samples have been collected for 3H and 14C analysis from the on-site 

pH lift station twice monthly. No activity above the analytical detection limit has been detected in the 

pH lift station samples indicating that there is no leaching of radioactive materials from the system. 

Based on the results of the drain investigation and the effluent water samples there is no indication of 

radiological impacts to the drain system servicing CTS areas that could significantly impact a potential 

dose to a member of the public. 

2) Summary of the investigation of the sewerage system from the areas covered by the DP 

There are two drain lines that come from the API area. The north bound line comes from laboratories 

155 to 163 and the south bound line services the remaining laboratories in API. Water from sink 

drains and floor drains in the API laboratories goes to an on-site pH treatment building, where it is 

adjusted if necessary prior to disposal to the city sewerage system. There are no holding tanks 

between the drains and the pH treatment building for the south bound line. A mixing pit was 

discovered during the walk down of the north bound line. The mixing pit is in the line prior to the pH 

treatment building. 

Drain disposal of radioactive materials was not allowed in the API laboratories and the first rinse of 

glassware was collected and disposed as radioactive waste. Water from soaking baths was assayed 
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with disposal dependent on analytical results. Starting in 2011, effluent water samples have been 

collected for 3H and 14C analysis from the on-site pH lift station twice monthly. No activity above the 

analytical detection limit has been detected in these samples. However, contamination in the API 

· laboratory sinks was found during the weekly routine surveys, and some of the highest results from 

the scoping survey conducted on December 15, 2011 were in the sinks, indicating the potential for 

contamination in the drains. 

Due to the potential for there to be residual contamination in the sewerage system, the drains coming 

from impacted areas covered by the DP were investigated in accordance with Aptuit Work Instruction 

Wl-007, Rev.1, Radiological Characterization of Systems, Surfaces, and Equipment/or 

Decommissioning Activities at Aptuit, LLC. These areas include lab B3-298 and the impacted areas of 

the B2 level of Building B (i.e. API). There are no drains in the North Hill Waste Storage Building. The 

investigation included surveys and sampling of sink traps and drains, floor drains, access points in the 

drain lines (cleanouts, manhole, mixing pit) and the pH Treatment Building. 

After sink traps and drains were investigated, access points to the sewerage system (e.g. cleanouts, 

manholes, p traps) were located on facility engineering drawings. Walk downs were then conducted 

with facility maintenance personnel to physically locate access points in the drain lines that represent 

potential pathways to the public sewerage system. These access points, shown on the attached 

drawing (Attachment 2), were surveyed and sampled. Access points in the drain lines included 

cleanouts, a manhole, and the mixing pit. Surveys and sampling were also performed in the pH 

treatment building. 

The results of the sewerage system investigation are presented below. 

83-298- This lab contains two lab sinks and a cup sink in the hood. Drain surveys included 

direct measurements in the sinks and over the open ends of the sink traps after they were 

removed. The contents of the traps were collected into a single container. The contents were 

analyzed for 3H and 14C. No activity above background was detected in the trap liquids. The 

inside of each trap was wiped with a cotton swab and the swabs were counted by LSC for 3H 

and 14C. All drain and trap smear results and all direct measurements were below Aptuit's 

unrestricted release limits. 

82-API- The p-traps and drain lines from sinks were investigated in February/March/May 

2013. Drain surveys included direct measurements on the open end of the drain line and over 

the open ends of the sink traps after they were removed. The contents of the traps were 

collected into a single container. The inside of each trap and the open end of the each drain 

line, after removal of the trap, was wiped with a cotton swab or paper smear. The wipe 

samples were counted by LSC for 3H and 14C. The highest results were obtained from a sink 

trap and drain line in Lab 82-166. The sinks, traps and associated accessible drain lines to the 

floor penetration have been removed and will be disposed as radioactive waste. The highest 

activity measurements in remaining accessible drain lines are 2016 dpm removable 3H and 

7001 dpm removable14C. Activity measured in remaining drain lines is presented in Table 1. 
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Table 1 -Activity measured in remaining drain lines in API 

I Drains 

Total dpm/100 cm2 Removable 3H dpm/100 cm2 Removable 14C dpm/100 cm2 

Min I Max I Median Min I Max I Median Min I Max I Median 
437 I 69336 I 6608 3 I 2016 I 310 0 I 1001 I 760 

North and South drain lines- The north bound drain line goes to the mixing pit and then 

connects to the main line going to the pH Treatment Building. Sludge samples were collected 

at depths of surface to three feet, three to six feet, six to nine feet, and below nine feet. 

There was no activity above background detected in any of the sludge samples. The drain line 

that travels south out of the API.area was sampled at two cleanouts in the boiler room and in 

a manhole after the line exits the building. Wipe samples were collected in the influent and 

effluent lines coming into and exiting the manhole. All wipe sample results were below 

Aptuit's unrestricted release limits. 

pH Treatment Building - Water from sink drains and floor drains in the API laboratories goes to 

an on-site pH treatment building, where it is adjusted if necessary prior to disposal to the city 

sewerage system. Starting in 2011, effluent water samples have been collected for 3H and 14C 

analysis from the on-site pH lift station twice monthly. No activity above the analytical 

detection limit has been detected in these samples. An investigation of the pH Treatment 

Building was conducted on April 30, 2013. The investigation included direct scans and wipe of 

building surfaces and on sampling equipment. Sludge and water samples were collected from 

the treatment pits. No activity above background was observed during surface scans. All 

wipe sample results were below Aptuit's unrestricted release limits. No elevated activity was 

detected in the sludge or water samples. 

Evaluation 

Based on the results of the investigation, there is low level residual contamination in the embedded 

drain lines that service the API area. Surveys conducting downstream of the API area indicate that the 

contamination does not extend to the drain system beyond that area. 

Aptuit has evaluated the potential impact on dose to the public from residual contamination in the 

embedded or buried drain lines in the API area. A building renovation worker represents the 

exposure scenario that would result in the highest potential dose from residual contamination in the 

API drain lines. The potential exposure to a renovation worker removing embedded or buried sewer 

lines was evaluated using RESRAD-Build, Version 3.5. The Building Renovation Scenario described in 

the User's Manual for RESRAD-Build Version 3 was used for the basic input parameters. The default 

parameter values for the building renovation scenario are included with the RESRAD-BUILD 

attachment (Attachment 3}. The site specific input parameters that were used are also included in 

the attachment. Tritium sources have to be run separately in RESRAD-BUILD so the total dose to the 

renovation work is the 14C dose plus the 3H dose. Both runs are included in the attachment. 
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The total potential dose from residual contamination in the drain lines to a member of the public (i.e. 

a renovation worker) is less than 0.1 mrem. Impacts to the sanitary sewerage system beyond the 82-

166 drain lines are negligible. Based on this evaluation, the residual contamination in the drain line, 

in conjunction with other residual contamination at the facility, will be less than that permitted by 10 

CFR 20.1402, therefore the remaining drain lines will be left in place. 

Conclusion 
Aptuit is confident that all drain pathways from locations controlled by the licensee to the sewerage 

system have been identified. The sewerage system from historical use areas has been investigated 

and has been determined to not have an impact on dose to the public. The sewerage system from 

areas covered by the DP has been investigated and an evaluation of the results using RESRAD-BUILD 

demonstrates a potential dose to a member of the public of less than 0.1 mrem. The dose to a 

member of the public from residual contamination in the drain lines, in conjunction with other 

residual contamination at the facility, will be less than the regulatory limits as permitted by 10 CFR 

20.1402. The potential dose from residual contamination in the drain lines will be included in the 

dose assessment section of the FSSR. 

NRC Comment 4: 

In addition, the NRC requests that the licensee provide NRC with your proposed procedures 

necessary to ensure proper characterization of radioactive waste as will be used in the waste 

manifest. The procedures should include, but not limited to survey techniques and assumptions 

used to determine total activity for each radionuclide. 

Aptuit has revised work instruction Wl-007 (Attachment 4) to describe the procedures used to ensure 

proper characterization of radioactive waste for use on the waste manifest. The revised work 

instruction includes the survey techniques and assumptions used to determine total activity for each 

radionuclide of concern • Revisions to this work instruction include: 

Aptuit Wl-007, Rev 1 Changed Section 8.4 to address characterization and evaluation of 
above slab and below slab drain lines. 

Added Section 9 to address assignment of activity for waste 

characterization purposes. 
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Attachment 1 
Amendment 25 to License No. 24-15595-01 



B7/18/2B07 11:51 6308299782 USNRC RIII 

UNIT!D STAT!S 
NUCLEAR REGULATORY COMMISSION 

REGION Ill 
2443 WARRI!NVlLLI! ROAD STe 210 

LIS\.E, li.UNOIS 60532-4352 

JUL. 1 7 ZPD~ 

Ms. Pamela A. Barton, Radiation Safety Officer 
Aptuit, Inc. 
1 0245 Hickman Mills Drive 
Kansas City, MO 64134-0708 

Dear Ms. Barton: 

PAGE Bl/03 

Enclosed Is Amendment No. 25 amending NRC Material License No. 24-15595-01, which 
authorizes for unrestricted release Aptult Inc.'s Building Las requested in your letters dated 
January 5, and May 2, 2007. 

An environmental assessment for this action was performed and noticed in the Federal Register 
Volume. 72, No. 134/Frlday, July 13, 2007, page 38629. 

You will be periodically inspected by NRC. Failure to conduct your program In accordance with 
N~C regulations, license conditions, and representations made in your license application and 
supplemental oorrespondence with NRC wfll result In enforcement action against you. This 
could Include Issuance of a notice of violation, or imposition of a civil penalty, or an order 
suspending, modifying or revoking your license as speclffed in the General Statement of Policy 
and Procedure for NRC Enforcement Actions. Since serious consequences to employees and 
the public can result from failure to comply with NRC requirements, prompt and vigorous 
enforcement action will be taken when dealing with licensees who do not achieve the necessary 
meticulous attention to detail and the high standard of compliance which NRC expects of its 
licensees. 

In accordance with 10 CFR 2.390 of the NRC's "Rules of Practice,• a copy of this letter 
and Its enclosure will be available electronically for public Inspection In the NRC Public 
Document Room or from the Publicly Available Records (PARS) component o'f NRC's 
document system (ADAMS). The NRC's document system is accessible from the NRC Web 
site at http:l/www.nrc.gov/readjng~nntadams.html (the Public Electronic Reading Room). 

Please review the enclosed document carefully and be sure that you understand all_condltlons. 
If there are any errors or questions, please notify the U.S. Nuclear Regulatory Commission, 
Region Ill office at (630) 829-9887 so that we can provide appropriate corrections and answers. 

Enclosure: As stated 

SZr-~. 71~c..-
George M. McCann 
Decommissioning Branch 
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NRCFORM374 
U.S. NUCL.EAR REGULATORY COMMISSION 

PAGE 1 OF _2_ PAG!S 

Amendment No. 25 

MATERIALS LICENSE 
Pursuant to the Atomic energy Aot of 1954, aa emended, the energy Reorganization Act of 1974 (Public Law 93-438), and Title 1 o, COde 
of Federal Reguletlons, Chapter I, Parts 30, 31, 32, 33, 34, 35, 36, 39; 40, and 70, and In reliance on statement& and representations 
heretofore made by \he licensee, a llcenM 1$ hereby issued autho~lng the licensee to receive, eoqulr&, possess, and transfer byproduct, 
sourc&, and special nuclear 111$teriel designated below; to use such material for the purpose(s) and at the plac~s) designated below; to 
deliver or nnsfer such material to persons authorized to receiVe it in accordance wlth the regulaltiol1$ of the apphcable Part( a). This license 
shall b~ deemed to contain the conditions specified in Seotlon 183 of the Atomic Energy Act of 1954, as amended, and is subject to ali 
applicable rules, regulations, and orclets of the Nuclear RegulatOry commission now or hereafter in effect and to any conditions specified 
below. 

1. Aptult, Inc. 

2. 10245 HicKman Mills Drive 

Kansas City, MO 64134-0708 

In accordance with letter dated 

January 5, 2007. 

3. License number 24-15595-01 is amended in 

its entirety to read as follows: 

4. Expiration date September 30, 2014 

6. Byproduct, source, and/or speclel 
nuclear material 

.;J Y. . Chemical a!'ld/or physical form ' Jat""\Maximum amount that licensee may 
~ . ~sat any one time under this 

A. Hydrogen-3 
.1-. 

A. 1 curie 

B. Carbon-14 B. %curies 

c. Sulfur-35 C. iP millicuries 

D. lodinew125 D. Sb mlllicuries 

E. lodine~131 mlllicuries 

use: 

A. through E. 

10. Licensed material shall be used only at the licensee's facilities located at 10245 Hickman MUis Drive, 
Kansas City; Missouri. 

11. The Radiation Safety Officer for this license Is Pamela A. Barton. 

12 Licensed material shall be used by, or under the supervision of, indMduals designated by Pamela A. 
Barton, Radiation Safety Officer. 

13. The licensee shall not use licensed material in or on human beings except as provided otherwise by 
specific condition of this license. 

14. The licensee shall not use licensed material in field applications where activity Is released except as 
provided otherwise by specific condition of this license. 
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NRC PORM 374A U.S. NUCLEAR REGULATORY COMMISSION PAGE 2 of 2 PAGES 

MATERIALS LICENSE 
SUPPLEMENTARY SHEET 

t.icensa Number 
24R15595-Q1 
Docket or Rebrence Number 
030-09415 

Amendment No. 25 

15. The licensee is authorized to hold radioactive material with a physical half-life of less than 120 days for 
decay-In-storage before disposal in ordinary trash provided: 

A. Before disposal as ordinary trash, byproduct material shaH be surveyed at the container surface with 
the appropriate survey meter set on Its most sensitive scale and with no interposed shielding to 
determine that Its radioactivity cannot be distinguished from background. All radiation labels shall 
be removed or obllt&rated. 

B. A record of each disposal permitted under this License Condition shall be retained for three years. 
The record must include the date of.Qis'fbsa~Ed~ t'llJ which the byproduct material was placed 
in storage, the radionuclides dlsr1d~. the survey instrflfn(nt used, the background dose rate, the 
dose rate measured at theS~~ce of each waste container, ~~he name of the indMdual who 
performed the disposal. ...:') 0 

16. Experimental animals, or,'ID; h1~ been administered licensed 
materials shall not be usKd tor h 

IJ.J 
17. The licensee is etuthoribd to 

10 CFR Part 71, "Packe'Qing a 

() 
with (tle provisions of .. 

s t-
18. Except as specifically ~uct its program In 

aocordance wfth the the documents, Including 
any enclosures, listed b~. ~ulatlons shall govem 
unless the statements, IOJ>Pilcation and 
correspondence are more , 

. / 0 
A. Applications dated Septe~13, 1993 Item 9., Fao$ties and Equipment; Radiation 

Safely Protcools; ard Apjiel,¥ IIW!"~~~ Requirements) and 
February 27, 2004 (except for ln~ra a~es not meet Part 20, Section 20.2005 
(a)(1 )&(2) criteria) ; and 

B. Letters dated August 23, 2004 August 30, 2005, January 5, 2007 and May 2, 2007 .. 

Date __ J_UL_1_1_2_0_01_ 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

B ~ "af- ~ c___ 
Y GeorQ&M:CCann 

Decommissioning eranoh 
Region Ill 
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Drain Line Sample Points 





Attachment 3 

RESRAD-BUILD Evaluation of Drain Lines 



Input parameters for RESRAD-Build, Ver 3.5 
Aptuit residual contamination in drain lines in 82-166 

Use the Renovation Worker Scenario as the maximum potential dose to a member of the public. 

Source term 

Use maximum 3H and 14C values measured in remaining drain line. 

Since the contamination levels are based on smears they were increased by lOx for total source 

term (RESRAD default is 10% removable). 

The source is modeled as a rectangular volume source 10m x 0.23m x 0.15 em for a total volume 

of 345,000 cm3
• This is the total volume of the drain lines in and connecting 82-166. 

Total activity was obtained by using the contamination levels in dpm/100 cm2 (increased by lOX) 

multiplied by the total volume of the drain lines coming from 82-166. 

RESRAD-BUILD, Version 3.5 requires H-3 to be run separately. The total dose to the renovation worker 

is the C-14 dose plus the H-3 dose. 

The default Building Renovation Scenario parameters (Table 3.1) described in the User's Manual for 

RESRAD-Build Version 3 were used except for the following: 

Room size 115m2 corresponding to the floor area of 82-166. 

Used a source density of 1 g/cc. 



TABLE 3.1 Key Parameters Used in the Building Occupancy and Building Renovation Scenarios 

Parameter Values 

Building Building 
Parameter Unit Occupancy-a Renovationb Remarks 

Exposure duration days (d) 365.25 179.00 To match the occupancy period of365.25 days in NUREG/ 
CR-5512 building occupancy scenario (Beyeler et al. 1999) and 
renovation period of 179 days in NUREG/CR-5512 building 
renovation scenario (Wernig et al. 1999). 

Indoor fraction _c 0.267 0.351 To match the 97.5 dlyr time in building in NUREG/CR-5512 
building occupancy scenario (Beye1er et al. 1999) and 
62.83 days spent in the building during renovation period in 
N U REG/CR -5 512 building renovation scenario (W emig et al. 
1999). 

t.... 

Receptor location m 0, 0, 1 0, 0, 1 At 1-m from the center of the source. 
I 

-!:>.. 

Receptor inhalation rate m3/d 33.6 38.4 For building occupancy scenario it matches with 1.4 m3 /h 
breathing rates in NUREG/CR-5512 (Beye1er et al. 1999) and 
for building renovation scenario it matches with 1.6 m3 /h 
breathing rate of moderate activity given in the EPA Exposure 
Factor Handbook (EPA 1997). 

Receptor indirect ingestion rate m2/h 1.12 x 1 o-4 0 Value for the building occupancy scenario is the mean value 
from the distribution and for the building renovation scenario it 
is assumed the ingestion is only from the direct contact with the 
source. 

Source type - Area Volume For building occupancy scenario it is assumed that 
contamination is only on the surfaces, whereas for the building 
renovation scenario contamination is volumetric. 



TABLE 3.1 (Cont.) 

Parameter Values 

Parameter 

Direct ingestion rate 

Air release fraction 

Removable fraction 

Time for source removal or 
source lifetime 

Source erosion rate 

Building 
Unit Occupancya 

1/h (area)g/h 3.06 x to-6 
(volume) 

0.357 

0.1 

d 10,000 

cm/d NR 

a 

b 

c 

Parameter values used in the building occupancy scenario. 

Parameter values used in the building renovation scenario. 

A dash indicates that the parameter is dimensionless. 

d NR =parameter not required for the analysis. 

Building 
Renovationb Remarks 

0.052 Calculated from the default ingestion rate of l.l x I0-4 m2fh in 
NUREG/CR-5512 building occupancy scenario (Beyeler et al. 
1999). The effective transfer rate from NUREG/CR-5512 
building renovation scenario for ingestion of loose dust to the 
hands and mouth during building renovation (Wernig et al. 1999). 

0.1 

NRd 

NR 

4.1 X I0-4 

For the building occupancy scenario, it is the mean value from the 
parameter distribution (Appendix J). For the building renovation 
scenario, a smaller fraction is respirable. 

10% of the contamination is removable (NUREG/CR-5512 
building occupancy scenario default). The parameter is not 
required for the volume source. 

Value for the building occupancy scenario is the most likely value 
from the parameter distribution (Appendix J). The parameter is 
not required for the volume source. 

For the building renovation scenario, it is assumed that the total 
source thickness of 15 em can be removed in I 00 years of 
building life. 

~...) 
I v. 



** RESRAD-BUILD Dose Program Output, Version 3.50 05/15/13 14:00:46 Page: 1 ** 
Title : Aptuit drain line removal H-3 

Input File : C:\RESRAD Build\Aptuit drain removal h3.bld 
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** RESRAD-BUILD Dose Program Output, Version 3.50 05/15/13 14:00:46 Page: 2 ** 
Title : Aptuit drain line removal H-3 

Input File : C:\RESRAD Build\Aptuit drain removal h3.bld 

Receptor 

1 

Room 

1 

RESRAD-BUILD Input Parameters 

Number of Sources 1 

Number of Receptors: 1 

Total Time 1.790000E+02 days 

Fraction Inside 3.510000E-01 

Receptor Information 

X y z FracTime Inhalation Ingestion(Dust) 

[m] 

0.000 

[m] 

0.000 

[m] 

1.000 

[m3/day] [m2/hr] 

1.000 3.84E+01 O.OOE+OO 

Receptor-Source Shielding Relationship 

Receptor Source Density Thickness Material 

(g/cm3) [em) 

1 1.00E+OO O.OOE+OO water 



** RESRAD-BUILD Dose Program Output, Version 3.50 05/15/13 14:00:46 Page: 3 ** 
Title : Aptuit drain line removal H-3 

Input File : C:\RESRAD Build\Aptuit drain removal h3.bld 

Building Information 

Building Air Exchange Rate: S.OOE-01 1/hr 

Height[m) 

Area [m2) 

Hl: 2.500 

Area 115. 000 

Air Exchanges [m3/hr) 

<=QOl: 2.30E+02 

Room * QlO : 2.30E+02 

LAMBDA: S.OOE-01 

* 
* 

**********•******************** 

Deposition velocity: 1.00E-02 [m/s] Resuspension Rate: S.OOE-07 [1/s] 



** RESRAD-BUILD Dose Program Output, Version 3.50 05/15/13 14:00:46 Page: 4 ** 
Title : Aptuit drain line removal H-3 

Input File : C:\RESRAD Build\Aptuit drain removal h3.bld 

Source Information 

Source: 1 

Location:: Room: 1 x: 5.00 y: 5.00 z: 0.00 [m] 

Geomet.ry:: Type: Volume 

Tritium Volume Parameters .. 

Length[rn] :1.00E+01 Width[m] :2.30E-01 Direction: x 

Total Thickness: 1.500E+01 [em] 

Dry Thickness: O.OOOE+OO [ern] 

Volumetric Water Content: 3.000E-02 

Wall Total Porosity: 

Volatization Fraction: 

Wall Density: 

Humidity: 

Erosion rate: 

Direct Ingestion Rate: 

l.OOOE-01 

l.OOOE+OO 

l.OOOE+OO [grn/crn3] 

B.OOOE+OO [gm/m3] 

4.100E-04 [ern/d) 

5.200E-02 [gm/hr] 

Fraction released to air: l.OOOE-01 

Contamination:: 

Nuclide Concentration Dose Conversion Factor (Library: FGR 11) 

Ingestion Inhalation Submersion 

[pCi/g] [mrem/pCi] [rnrern/pCi] [rnrom/yr/ 

(pCi/rn3) J 

H-3 2.940E-05 6.400E-02 6.400E-02 3.866E-02 



** RESRAD-BUILD Dose Program Output, Version 3.50 05/15/13 14:00:46 Page: 5 ** 
Title : Aptuit drain line removal H-3 

Input File : C:\RESRAD Build\Aptuit drain removal h3.bld 

Evaluation Time: O.OOOOOOOOE+OO years 

Source: 1 

Assessment for Time: 1 

Time =O.OOE+OO yr 

Source Information 

Location:: Room: 1 x: 5.00 y: 5.00 z: 0.00 [m) 

Geometry:: Type: Volume 

Contamination : : 

Length[m) :1.00E+01 Width[m) :2.30E-01 Direction: x 

Total Thickness: 1.500E+Ol [em) 

Dry Thickness: O.OOOE+OO [em) 

Volumetric water Content: 3.000E-02 

Wall Total Porosity: 1.000E-01 

Volatization Fraction: l.OOOE+OO 

Wall Density: l.OOOE+OO [gm/cm3] 

Humidity: S.OOOE+OO [gm/m3) 

Erosion Rate: 4.100E-04 [ern/d) 

Contamination: : Tritium in Volume Source 

Initial Volatile Activity [pCi) 10.1429996 

Remaining Volatization Time [yr] 0.938301623 

Unvolatizable activity remaining [pCi): O.OOOOOOOOE+OO 



** RESRAD-BUILD Dose Program Output, Version 3.50 05/15/13 14:00:46 Page: 6 ** 
Title : Aptuit drain line removal H-3 

Input File : C:\RESRAD Build\Aptuit drain removal h3.bld 

Evaluation Time: O.OOOOOOOOE+OO years 

Receptor 

Total 

RESRAD-BUILD Dose Tables 

Source Contributions to Receptor Doses 

Source Total 

1 

1.41E-03 1.41E-03 

1.41E-03 1.41E-03 

[mrem] 



** RESRAD-BUILD Dose Program Output, Version 3.50 05/15/13 14:00:46 Page: 7 ** 
Title : Aptuit drain line removal H-3 

Input File : C:\RESRAD Build\Aptuit drain removal h3.bld 

Evaluation Time: O.OOOOOOOOE+OO years 

Source: 1 

Receptor 

1 

'l'otal 

External 

O.OOE+OO 

O.OOE+OO 

Path«ay Detail of Doses 

[mrem] 

Deposition Immersion Inhalation Radon 

O.OOE+OO 4.06E-08 1.41E-03 O.OOE+OO 

O.OOE+OO 4.06E-08 1. 41E-03 O.OOE+OO 

Ingestion 

O.OOE+OO 

O.OOE+OO 



** RESRAD-BUILD Dose Program Output, Version 3.50 05/15/13 14:00:46 Page: 9 ** 
Title : Aptuit drain line removal H-3 

Input File : C:\RESRAD Build\Aptuit drain removal h3.bld 

Evaluation Time: O.OOOOOOOOE+OO years 

Nuclide Detail of Doses 

Source: 1 

Nuclide Receptor Total 

1 

H-3 1.41E-03 1.41E-03 

[mrem] 



•• RESRAD-BUILD Dose Program Output, Version 3.50 05/15/13 14:00:46 Page: 9 •• 

Title : Aptuit drain line removal H-3 

Input File : C:\RESRAD Build\Aptuit drain removal h3.bld 

Evaluation Time: 1.00000000 years 

Source: 1 

Assessment for Time: 2 

Time =l.OOE+OO yr 

Source Information 

Location:: Room: 1 x: 5.00 y: 5.00 z: 0.00 [m] 

Geometry:: Type: Volume 

Contamination :: 

Length[m] :1.00E+Ol Width[m] :2.30E-01 Direction: x 

Total Thickness: 

Dry Thickness: 

1.500E+Ol [em] 

O.OOOE+OO [ern] 

Volumetric Water Content: 3.000E-02 

Wall Total Porosity: 1. OOOE-01 

Volatization Fraction: l.OOOE+OO 

Wall Density: l.OOOE+OO [grn/crn3) 

Humidity: 8.000E+OO [grn/rn3] 

Erosion Rate: 4.100E-04 [em/d) 

Contamination:: Tritium in Volume Source 

Initial Volatile Activity [pCi] 

Remaining Volatization Time [yr] 

Unvolatizable activity remaining [pCi): 

10.1429996 

O.OOOOOOOOE+OO 

O.OOOOOOOOE+OO 



** RESRAD-BUILD Dose Program Output, Version 3.50 05/15/13 14:00:46 Page: 10 ** 
Title : Aptuit drain line removal H-3 

Input File : C:\RESRAD Build\Aptuit drain removal h3.bld 

Evaluation Time: 1.00000000 years 

Receptor 

Total 

RESRAD-BUILD Dose Tables 

Source Contributions to Receptor Doses 

Source 

1 

Total 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

[mrem} 



** RESRAD-BUILD Dose Program Output, Version 3.50 05/15/13 14:00:46 Page: 11 ** 
Title : Aptuit drain line removal H-3 

Input File : C:\RESRAD Build\Aptuit drain removal h3.bld 

Evaluation Time: 1.00000000 years 

Source: 1 

Receptor 

1 

Total 

External 

O.OOE+OO 

O.OOE+OO 

Path>ray Detail of Doses 

(mrem) 

Deposition Immersion Inhalation 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Radon 

O.OOE+OO 

O.OOE+OO 

Ingestion 

O.OOE+OO 

O.OOE+OO 



** RESRAD-BUILD Dose Program Output, Version 3.50 05/15/13 14:00:46 Page: 12 ** 
Title : Aptuit drain line removal H-3 

Input File : C:\RESRAD Build\Aptuit drain removal h3.bld 

Evaluation Time: 1.00000000 years 

Nuclide Detail of Doses 

Source: 

Nuclide Receptor Total 

1 

H-3 O.OOE+OO O.OOE+OO 

[mrem] 



** RESRAD-BUILD Dose Program Output, Version 3.50 05/15/13 14:00:46 Page: 13 ** 
Title : Aptuit drain line removal H-3 

Input File : C:\RESRAD Build\Aptuit drain removal h3.bld 

Full Summary 

RESRAD-BUILD Dose (Time) Tables 

Receptor Dose Received for the Exposure Duration 

(mrem) 

Evaluation Time [yr) 

O.OOE+OO 1.00E+OO 

1 1.41E-03 O.OOE+OO 

Receptor Dose/Yr Averaged Over Exposure Duration 

(mrern/yr) 

Evaluation Time [yr] 

O.OOE+OO l.OOE+OO 

1 2.88E-03 O.OOE+OO 



** RESRAD-BUILD Dose Program Output, Version 3.50 05/15/13 13:43:28 Page: 1 ** 
Title : Aptuit drain line removal C-14 

Input File : C:\RESRAD Build\Aptuit drain removal cl4.bld 

RESRAD-BUILD Table of Contents 

RESRAD-BUILD Input Parameters............ 2 

Building Information. . . . . . . . . . . . . . . . . . . . . 3 

Source Information. . . . . . . . . . . . . . . . . . . . . . . 4 

For time = O.OOE+OO yr 

Time Specific Parameters.............. 5 

Receptor-Source Dose Summary.......... 6 

Dose by Pathway Detail................ 7 

Dose by Nuclide Detail. . . . . . . . . . . . . . . . 8 

For time = l.OOE+OO yr 

Time Specific Parameters.............. 9 

Receptor-Source Dose Summary .......... 10 

Dose by Pathway Detail ................ 11 

Dose by Nuclide Detail. . . . . . . . . . . . . . . . 12 

Full Summary. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 



** RESRAD-BUILD Dose Program Output, Version 3.50 05/15/13 13:43:28 Page: 2 ** 
Title : Aptuit drain line removal C-14 

Input File : C:\RESRAD Build\Aptuit drain removal c14.bld 

Receptor 

1 

Room 

1 

RESRAD-BUILD Input Parameters 

Number of sources 

Number of Receptors: 1 

Total Time 1.790000E+02 days 

Fraction Inside 3.510000E-01 

Receptor Information 

X y z FracTime Inhalation Ingestion(Dust) 

[m] 

0.000 

[m] 

0.000 

[m] [m3/day] [m2/hr) 

1. 000 1. 000 3.84E+Ol O.OOE+OO 

Receptor-Source Shielding Relationship 

Receptor Source Density Thickness Material 

[g/cm3) [em) 

1 1 l.OOE+OO O.OOE+OO Water 



** RESRAD-BUILD Dose Program Output, Version 3.50 05/15/13 13:43:28 Page: 3 ** 
Title : Aptuit drain line removal C-14 

Input File : C:\RESRAD Build\Aptuit drain removal c14.bld 

Building Information 

Building Air Exchange Rate: B.OOE-01 1/hr 

Height[m] 

Area [m2] 

H1: 2.500 

Area 115.000 

* 

Air Exchanges [m3/hr] 

* 
<=Q01: 2.30E+02 

Room QlO : 2.30E+02 

LAMBDA: S.OOE-01 * 

******************************* 

Deposition velocity: l.OOE-02 [m/s] Resuspension Rate: 5.00E-07 [1/s] 



** RESRAD-BUILD Dose Program Output, Version 3.50 05/15/13 13:43:28 Page: 4 ** 
Title : Aptuit drain line removal C-14 

Input File : C:\RESRAD Build\Aptuit drain removal cl4.bld 

Source Information 

Source: 

Location:: Room: x: 5.00 y: 5.00 z: O.OO(m] 

Geometry:: Type: Volume 

Pathway :: 

Length[m) :l.OOE+Ol Width[m) :2.30E-01 Direction: x 

Direct Ingestion Rate: 5.200E-02 (gm/hr] 

Fraction released to air: l.OOOE-01 

containment .. 

Region 

Thickness (em) 

Density (g/cm3) 

Material 

Number of Regions: 1 contaminated Region: 1 

1 

:1.50E+Ol 

:l.OOE+OO 

: Water 

Erosion Rate [em/day) :4.10E-04 

Contamination:: 

Nuclide Concentration Dose Conversion Factor (Library: FGR 11) 

(I!Ci/g) 

C-14 1.020E-04 

Ingestion Inhalation Submersion 

[mrem/11Ci] [mrem/)lCi) [mrem/yr/ 

(I!Ci/m3) 1 

2.090E+OO 2.090E+00 2.616E-02 



** RESRAD-BUILD Dose Program Output, Version 3.50 05/15/13 13:43:28 Page: 5 ** 
Title : Aptuit drain line removal C-14 

Input File : C:\RESRAD Build\Aptuit drain removal c14.bld 

Evaluation Time: O.OOOOOOOOE+OO years 

Source: 

Assessment for Time: 

Time =O.OOE+OO yr 

Source Information 

Location:: Room: 1 x: 

Geometry:: Type: Volume 

Pathway :: 

5.00 y: 5.00 z: 0.00 [m] 

Length[m]:1.00E+01 Width[m] :2.30E-01 Direction: x 

Direct Ingestion Rate 5.200E-02 [gm/hr] 

Fraction released to air: 1. OOOE-01 

Containment .. 

Region 

Thickness [em] 

Number of Regions: 1 Contaminated Region: 1 

1 

:1.50E+Ol 

Fraction Contaminated :1.00E+OO 

Density [g/cm3] :l.OOE+OO 

Contamination:: Nuclide 

C-14 

Concentration 

[pCi/g] 

1. 020E-04 



** RESRAD-BUILD Dose Program Output, Version 3.50 05/15/13 13:43:28 Page: 6 ** 
Ti.tle : Aptuit drain line removal C-14 

Input File : C:\RESRAD Build\Aptuit drain removal cl4.bld 

Evaluation Time: O.OOOOOOOOE+OO years 

Receptor 1 

Total 

RESRAD-BUILD Dose Tables 

source Contributions to Receptor Doses 

Source Total 

1.68E-02 l.GBE-02 

1.68E-02 1.68E-02 

[mrem) 



** RESRAD-BUILD Dose Program Output, Version 3.50 05/15/13 13:43:28 Page: 7 ** 
'l'itle : Aptuit drain line removal C-14 

Input File : C:\RESRAD Build\Aptuit drain removal cl4.bld 

Evaluation Time: O.OOOOOOOOE+OO years 

Source: 

Receptor 

Tolal 

External 

5.19E-06 

5.19E-06 

Pathway Detail of Doses 

[mrem) 

Deposition Immersion Inhalation Radon 

5.24E-08 7.86E-ll 8.78E-O~ O.OOE+OO 

5.24E-08 7.86E-11 8.78E-05 O.OOE+OO 

Ingestion 

1. 67E-02 

1.67E-02 



** RESRAD-BUILD Dose Program Output, Version 3.50 05/15/13 13:43:28 Page: B ** 
Title : Aptuit drain line removal C-14 

Input File : C:\RESRAD Build\Aptuit drain removal c14.bld 

Evaluation rime: O.OOOOOOOOE+OO years 

Nuclide Detail of Doses 

[mrem) 

Source: 

Nuclide Receptor Total 

C-14 1.6BE-02 1.68E-02 



** RESRAD-BUILD Dose Program Output, Version 3.50 05/15/13 13:43:28 Page: 9 ** 
Title : Aptuit drain line removal C-14 

Input File : C:\RESRAD Build\Aptuit drain removal cl4.bld 

Evaluation Time: 1.00000000 years 

Source: 1 

Assessment for Time: 2 

Time =l.OOE+OO yr 

Source Information 

Location:: Room: x: 5.00 y: 5.00 z: 0.00 [m] 

Geometry:: Type: Volume 

Pathway :: 

Length[m] :l.OOE+Ol Width[m]:2.30E-01 Direction: x 

Direct Ingestion Rate 5.200E-02 [gm/hr] 

Fraction released to air: l.OOOE-01 

Containment .. Number of Regions: 1 Contaminated Region: 

Region 

Thickness [em] :1.49E+Ol 

Fraction Contaminated :l.OOE+OO 

Density [g/cm3] :l.OOE+OO 

Contamination: : Nuclide 

C-14 

Concentration 

[!lCi/g] 

1.020E-04 



** RESRAD-BUILD Dose Program Output, Version 3.50 05/15/13 13:43:28 Page: 10 ** 
Title : Aptuit drain line removal C-14 

Input File : C:\RESRAD Build\Aptuit drain removal cl4.bld 

Evaluation Time: 1.00000000 years 

Receptor 1 

Total 

RESRAD-BUILD Dose Tables 

source contributions to Receptor Doses 

Source Total 

1.6BE-02 1.6BF.-0/. 

1.6BE-02 1.68E-02 

[mrem) 



•• RESRAD-BUILD Dose Program Output, Version 3.50 05/15/13 13:43:28 Page: 11 •• 

Title : Aptuit drain line removal C-14 

Input File : C:\RESRAD Build\Aptuit drain removal cl4.bld 

Evaluation 'l'ime: 1. 00000000 years 

Source: 

Receptor 

1 

Total 

External 

~.18E-Of> 

5.18E-06 

Pathway Detail of Doses 

(mrem) 

Deposition Immersion Inhalation 

5.23E-08 

5.23E-08 

7, BSE-11 

7. 85E-ll 

8.78E-05 

8.78E-05 

Radon 

O.OOE+OO 

O.OOE+OO 

Ingestion 

1.67E-02 

1. 67E-02 



** RESRAD-BUILD Dose Program Output, Version 3.50 05/15/13 13:43:28 Page: 12 ** 
Title : Aptuit drain line removal C-14 

Input File : C:\RESRAD Build\Aptuit drain removal cl4.bld 

Evaluation Ti~: 1.00000000 years 

Nuclide Detail of Doses 

[mrem) 

Source: l 

Nuclide Receptor Total 

C-14 l.GBE-02 l.GBE-02 



** RESRAD-BUILD Dose Program Output, Version 3.50 05/15/13 13:43:28 Page: 13 ** 
'l'itle : Aptuit drain line removal C-14 

Input File : C:\RESRAD Build\Aptuit drain removal c14.bld 

Full Sununary 

RESRAD-BUII.D Dose (.Time) Tables 

Receptor Dose Received for the Exposu1·e Duration 

(mrcm) 

Evaluation Time [yr] 

O.OOE+OO 1.00E+OO 

1 1.68E-02 1.68E-02 

Receptor Dose/Yr Averaged Over Exposure Duration 

(mrem/yr) 

Evaluation Time [yr] 

O.OOE+OO l.OOE+OO 

1 3.43E-02 3.43E-02 
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APTUIT WORK INSTRUCTION 6 
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TITLE: RADIOLOGICAL CHARACTERIZATION OF No: Aptuit Wl-007, Rev 1 

SYSTEMS, SURFACES AND EQUIPMENT FOR Date: May 14,2013 

DECOMMISSIONING ACTIVITIES AT APTUIT, LLC. Page: 1 of8 

UNCONTROLLED 
WHEN REPRODUCED 

1. PURPOSE 

This procedure describes methods and techniques to be employed when characterizing the 
radiological impact of activities performed at Aptuit LLC, Kansas City, MO (Aptuit). Characterization 
surveys include building surfaces, air exhaust, vacuum, and drainage systems, overhead areas, and 
environmental media. Characterization surveys/sampling will be performed to: 

• Provide sufficient characterization data to enable a determination on the scope of 
decontamination and decommissioning (D&D) activities that are warranted to make the site 
suitable for unrestricted use. 

• Provide data for remediation alternatives and waste characterization. 

• Provide data for establishing radiological controls. 

• Provide input into the final status survey design, and, in some cases provide data to meet 
final status survey (FSS) requirements. 

2. APPLICABILITY 

This procedure applies to facilities, equipment, systems, and environmental media that are subject to 
decommissioning activities being conducted at Aptuit. 

3. REFERENCES 

Aptuit Radiation Safety Program Manual, March 2008 

Manufacturers' operating manuals 

4. DEFINITIONS 

TERM/ACRONYM DEFINITION 

ALARA as low as reasonably achievable 

D&D decontamination and decommissioning 

DQOs data quality objectives 

FSS final status survey 

HEPA High efficiency particulate air 

LSC liquid scintillation counter 

PHP Project Health Physicist 

PPE personal protective equipment 
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TERM/ACRONYM DEFINITION 

QC quality control 

ss Site Supervisor 

SS/SC Site Supervisor/Survey Coordinator 

ST Survey Technician 

5. RESPONSIBILITIES 

5.1 Project Health Physicist 

The Project Health Physicist (PHP) is responsible for the maintenance and management of this 
procedure. 

5.2 Site Supervisor/Survey Coordinator (SS/SC) 

The Site Supervisor (SS) will be responsible for the field oversight of the Survey Technicians (ST) 
performing this procedure. A Shaw Health Physicist or Radiological Control Technician will be 
designated for this position. The SS/SC is responsible for the supervision of data collection activities, 
including surveys and samples. Specific responsibilities include: 

• Selecting proper equipment for the performance of defined data collection activities. 

• Ensuring properly calibrated and tested equipment is available for the performance of 
survey/sampling tasks. 

• Ensuring that the proper personal protective equipment (PPE) is available for the 
performance of Characterization tasks. 

• Reviewing this procedure with all personnel that will be performing the work prior to 
beginning the tasks. 

• Periodically observing the performance of the Characterization tasks to ensure that they are 
being performed according to this procedure. 

• Determining locations for biased sample collection and direct measurement. 

• Reviewing collected data for accuracy and verifying the completion of data collection. 

5.3 Survey Technicians 

STs will be responsible for the field execution of this procedure and for addressing any issues or 
suggested modifications with the SS or PHP. 

The ST is responsible for the proper execution of survey and sampling activities. Specific 
responsibilities include: 

• Ensuring all portable instrumentation is properly calibrated and checked prior to use 

• Performing all data collection activities in full compliance with the established protocols 
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• Properly documenting all survey/sampling activities. 

6. EQUIPMENT AND MATERIALS 

7. 

• High efficiency particulate air (HEPA) vacuum 

• Paper liquid scintillation smears 

• Cotton swabs 

• Metal or plastic laboratory tweezers 

• Properly prepared liquid scintillation vials containing 7 milliliters of scintillation cocktail 

• Mercury vapor analyzer (Jerome 431-X or other make/model) 

• Radiation detection instruments (see Aptuit Wl-002) 

• Record/log sheets (e.g., survey forms, checklists, sample collection logs, field activity daily 
logs) 

• Tin snips 

• Plastic sheeting 

• Power tools, including drills, saws, etc . 

• Ladders 

• PPE. 

• Gallon size zip lock bags I metal colander 

• Soil sample container 

• Hand trowel or shovel 

• Mild soap 

PREREQUISITES 

• Ensure that all instrumentation is properly calibrated and operating properly in accordance 
with Aptuit Work Instruction Wl-002 and manufacturer procedures. 

• Survey and sampling activities should be of a quality to meet the data quality objectives 
(DQOs) of the FSS. 

• Ensure STs have proper PPE for area to be surveyed/sampled based on area postings and 
site control requirements. 

• Ensure the job hazard analysis has been conducted for the survey/sampling activities and 
that all workers are properly briefed on the hazards anticipated. 

• Review previous surveys of the survey unit, if available, to determine radiological conditions 
within the survey unit prior to entry. 
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• STs will be instructed on the potential radiological hazards that may be present in the survey 
units. 

NOTE: Minimum PPE for performance of survey/sampling activities will be latex or nitrile gloves, 
steel toed boots, a Tyvek ™ lab coat and safety glasses. 

8. INSTRUCTIONS 

8.1 General 

The characterization survey includes: 

• Performing scans of potentially contaminated building surfaces for surface contamination 
including expansion joints, stress cracks, and wall/floor interfaces. 

• Performing systematic direct measurements and smears. 

• Performing judgmental direct measurements and smears on building surfaces and in 
exhaust systems, drains and traps, and overhead areas. 

• Performing judgmental direct measurements and smears of areas of elevated activity. 

• Sampling potentially impacted environmental media (e.g., surface soil). 

• Documenting survey and sampling locations and results. 

8.2 Building Surfaces 

The characterization survey of building surfaces includes: 

• Surface scans of designated and adjacent areas to identify locations which may indicate 
residual contamination. 

• Systematic measurements and sampling are performed throughout the designated areas. 
The number and spacing of the measurement locations must be such that sufficient data 
points to evaluate the radiological condition of the property are generated. 

• Judgmental measurements and samples are collected at representative "hot spot" locations, 
identified by surface scans. 

• Judgmental measurements and samples are collected in areas most likely to be 
contaminated (e.g., in front of hoods, areas where spills have occurred, etc.). 

Perform surveys in accordance with Aptuit Work Instruction Wl-001. Characterization surveys to 
be used in the determination of final status shall meet the FSS design. 

8.3 Exhaust Systems 

All of the existing exhaust systems associated with the Aptuit Scientific Operations will be removed. 
In order to be removed safely and disposed of properly, each section removed from the system will 
be characterized for radiological contamination. 

These sections will be characterized as follows: 

• Exhaust systems that are not able to be surveyed from the ground will be accessed by a ST 
via a step ladder. 
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• Survey the existing opening using the appropriate PPE per Aptuit Wl-005 and following the 
survey procedure from Aptuit Wl-001. If the scanning survey, direct measurement, or wipe 
sample exceeds the action level in Aptuit Wl-005, stop work and institute the appropriate 
radiological controls as directed by the RSO before continuing the characterization survey. 

• After the conditions of the existing opening have been assessed, create a small hole in the 
exhaust system no greater than 5 feet from the opening or previous survey point using a 
power drill. Using a cotton swab on a stick, wipe the inside of the newly created hole and 
count the swab in the liquid scintillation counter (LSC) per Aptuit Wl-003. 

• If there is indication that the action level may be exceeded, stop work and institute the 
appropriate radiological controls as directed by the RSO. 

• Once the exhaust system has been assessed, create 10 inch by 1 0 inch opening in the side 
of the system using tin snips (manual or pneumatic) and perform a survey of the inside of 
the exhaust system, per Aptuit Wl-001. 

• For characterization and as low as reasonably achievable (ALARA) purposes, the highest 
readings observed at either end of the section to be removed will be applied to the entire 
section. 

It is assumed that the majority of the contamination will have been contained within the exhaust 
system prior to the HEPA filter and housing. Each section prior to the HEPA housing and each 
section past the housing will be surveyed in this manner until a section falls below the Aptuit 
equipment release limit. 

After this point has been reached, sections may be removed as regular construction debris although 
each section will still be characterized by surveying each opening prior to being released. 

8.4 Drains and Traps 

Based on a walk down of the sewerage system, one holding tank (i.e. mixing pit) exists between the 
lab drains, including lab and sanitary sinks, eyewash drains and floor drains, and the site pH 
treatment building. Samples have been collected and analyzed for radioactive contamination from 
the pH treatment building bi-monthly since 2011. Because of this, it is not deemed necessary to 
scope the entire drain system. Rather, the drains will be characterized by performing scanning, static 
and wipe surveys per Aptuit Wl-001 in accessible cleanouts, drain openings, mixing pit, and pH 
treatment building. 

The drains will be accessed by using the dismantling techniques in the Aptuit Wl-004 section 8.4. 

Above Slab Drain Lines 

If an above slab drain line is deemed to be contaminated above the Aptuit free release limit, it will be 
removed to a point 5 feet beyond the last identified area of contamination and then resurveyed until 
no contamination above the Aptuit free release limit is found. 

Below Slab Drain Lines 

Drain lines found to be contaminated at slab penetrations will be assessed using RESRAD-Build. All 
available data for each line, including, but not limited to, static and wipe measurements at the 
penetration, any available cleanouts downstream, outdoor manhole locations and at the pH 
treatment plant will be used to assess a source term and the resulting potential dose to the public. 
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If the model shows that the residual contamination in the drain line, in conjunction with other residual 
contamination at the facility, is less than that permitted by 10 CFR 20.1402, the drain lines will be left 
in place. If the residual contamination in the drain line is found to result in a potential dose to the 
public, in conjunction with other residual contamination at the site, that exceeds that permitted by 10 
CFR 20.1402, the drain line will be remediated to reduce the potential dose contribution so that the 
total dose to the public is below the regulatory limits. 

8.5 Overhead Areas 

In areas where it is deemed necessary to characterize above 6 feet, these steps will be followed: 

• Prior to the survey, plastic sheeting will be placed below the area to be surveyed to prevent 
the potential spread of contamination. 

• Wall areas above 6 feet and overhead areas will be accessed via step ladder. The ST 
performing the survey will stand no higher than the second highest ladder step. If this 
cannot be accomplished, a taller ladder will be acquired before proceeding with the survey. 

• In the case of a ceiling or exposed pipe/system, the ladder will be placed as close to the 
area to be surveyed as possible. Once this is accomplished, a survey will be performed 
according to Aptuit Wl-001. 

• In the case of a ceiling tile, the ladder will be placed adjacent to the tile to be surveyed. A 
scanning survey will be performed around the edges of the tile to determine if there is any 
indication of contamination above the release criteria. If there is indication that the release 
criteria will be exceeded, work will stop and appropriate PPE will be obtained. 

• After the initial scanning survey, the tile will be lifted out of place and set above the other 
ceiling tiles. A visual inspection of the tile and surrounding tiles will be performed. 

• If there is a noticeable amount of debris above or on the tile, it may be vacuumed using a 
HEPA vacuum. 

• After the tile has been inspected, it will be handed to another ST to be placed on the plastic 
sheeting. 

• Once the tile has been placed on the plastic sheet, a survey will be performed per Aptuit 
Wl-001. 

• After the tile has been surveyed, it will be replaced as it was found initially. 

8.6 Surface Soil Sampling 

In areas where it is deemed necessary to characterize soil, the appropriate steps are as follows: 

• Soil sample locations shall be identified on a map showing systematic and bias sample 
locations and identification numbers. 

• Composite samples will be collected using a trowel or a hand shovel to take a representative 
sample to 6 inches in depth. The sample will then be placed in a metal bowl or new gallon 
sized zip lock bag to composite. 
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• After compositing, the soil sample will be placed in the appropriate lab container for 
analysis. Each container will be labeled using a permanent marker to include the sample 
identification number; sample time, date, and sample analysis. 

• To prevent cross contamination between soil samples, sampling tools shall be 
decontaminated using soap and water. In addition, gloves will also be changed between 
each sample location. 

• The outside of soil sample containers will be cleaned of any residual soil, and radiologically 
surveyed prior to analysis. 

9. ACTIVITY ASSIGNMENT 

Once the systems, surfaces and equipment have been surveyed and characterized per this WI, an 
activity will be assigned to them to ensure proper characterization for use in the waste manifest. This 
will be accomplished using the survey data. 
14C Activity Assignment 

Total 14C activity will be assessed by converting direct measurements obtained during the 
characterization survey and converting them into dpm/1 00cm2 using the following equation: 

dpm/100cm2 = (cpm direct- cpm bkg.) I (inst eff. *(Probe area /100)) 

Where: 
dpm/1 00cm2 = disintegrations per minute per 1 00 centimeters squared 
cpm direct = counts per minute measured by the detection instrument 
cpm bkg. = instrument specific background in counts per minute 
inst eff. = calculated total efficiency 
probe area = physical area of probe used to obtain the measurement in centimeters squared 
1 00 = 100 centimeters squared 

Using this equation, the highest dpm/1 00cm2 will be applied to a manageable section of the material 
being surveyed (e.g. 5' section of ductwork, 5' section of casework, 1 0' x 1 0' section of flooring, etc.). 
This reading will be applied to the total surface area of the section and be recorded in a spreadsheet 
for use on the disposal manifest. The spreadsheet is used to calculate the total activity of the items 
in appropriate activity units. 
3H Activity Assignment 

Total 3H activity will be assessed by following the assumption in NUREG 1757, Vol 2, Rev 1 Table 
H.1. Namely that removable contamination is 10% of the total activity. 

Using this assumption, the highest 3H wipe location (again per each manageable section of surveyed 
material as referenced above) will be multiplied by a factor of ten in order to estimate total 3H activity. 
This activity will be used to calculate the total activity of the items in appropriate activity units for the 
waste manifest. 

This method will be used due to the unreliability of directly measuring 3H on material surfaces. 
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10. ATTACHMENTS 

None 

11. FORMS 

Survey Forms 
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