www.abclabs.com

7200 E. ABC Lane, Columbia, MO 65202 »Tel: 573/474-8579 Fax: 573/443-9033

®
Laboratories

May 30, 2007

Nuclear Regulatory Commission

Materials Licensing Branch

US Nuclear Regulatory Commission, Region I1I
2443 Warrenville Road, Suite 210

Lisle, IL 60532-4352

ATTN: Kevin Null

RE: NRC Inspection Report 030-05154/07-001(DNMS) and Notice of Violation —
Analytical Bio-Chemistry Laboratories, Inc.

Dear Mr. Null:
Please find enclosed the “Reply to a Notice of Violation” which pertains to the “Notice of
Violation” sent to Sheila C. Hecht on 19 April 2007. The reply contains the violation

reprinted, with required corrective actions listed.

If you have any questions or need further information, please feel free to contact me at
573-443-9070.

Sincerely,

ol C fockd—

Sheila C. Hecht
Director, Safety and Occupational Health

RECEIVED JUN 0 8 om7



1.

Notice of Violation

Title 10 CFR 20.1501 requires that each licensee make or cause to be made surveys
that may be necessary for the licensee to comply with the regulations in Part 20 and
that are reasonable under the circumstances to evaluate the extent of radiation
levels, concentrations or quantities of radioactive materials, and the potential
radiological hazards that could be present.

Pursuant to 10 CFR 20.1003, survey means an evaluation of the radiological
conditions and potential hazards incident to the production, use, transfer, release,
disposal, or presence of radioactive material or other sources of radiation.

Contrary to the above, the licensee did not make surveys to assure compliance with
10 CFR 20.1402, which limits radiation exposure to 25 millirems per year from
residual radioactivity that is distinguishable from background. Specifically, on
September 22, 2006, the licensee released Building G for unrestricted use without
conducting reasonable and necessary surveys of the building to verify compliance
with the 25 millirems exposure requirement.

Reply to the Notice of Violation:

D

2)

3)

4

The following were determined to be the reasons for the above violation

a. Inadequate personnel training in the performance of radiation contamination
surveys, and

b. the selection of survey instrumentation.

Enclosure (1) are the results of the resurvey of Building G. A new Ludlum Model
2241-3 survey meter was purchased which was calibrated for both cpm and dpm
readings. One minute counts were taken at locations of fixed contamination.
Swipes were collected from each grid location and were counted in cpm and dpm
for both C-14 and H-3. The survey results were loaded into RESRAD Build 3.3
which calculated exposure results of less than 25 millirems per year in accordance
with the requirements of 10 CFR 20.1402.

All radiation area surveys are now performed with an appropriate survey meter and
detector for the type of radiation involved. Proper survey techniques are being

utilized.

Date of compliance is 25 May 2007.
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** RESRAD-BUILD Dose Program Output,
Title Building G
Input File

Version 3.3 05/30/07 06:49:50

C:\Program Files\RESRAD Family\BUILD\Building G.bld

RESRAD-BUILD Table of Contents

RESRAD-BUILD Input Parameters............ 2
Building Information................ ..., 3
Source Information.........c.ocvviiivieenn. 4
For time = 0.00E+Q00 yr
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Receptor-Source Dose Summary.......... 8
Dose by Pathway Detail................ 9
Dose by Nuclide Detail................ 10
For time = 1.00E+00 yr
Time Specific Parameters.............. 11
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For time = 3.00E+01 yr
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** RESRAD-BUILD Dose Program Output, Version 3.3 05/30/07 06:49:50 Page: 2 *x
Title : Building G
Input File : C:\Program Files\RESRAD Family\BUILD\Building G.bld

RESRAD~BUILD Input Parameters

|11
|11

Number of Sources : 4

Number of Receptors: 1

Total Time : 3.650000E+02 days
Fraction Inside : 2.300000E-01

Receptor Information

Receptor Room % y z FracTime Inhalation Ingestion(Dust)
[m] [m] [m] (m3/day] [m2/hr]
1 1 5.000 4.000 1.000 1.000 1.80E+01 1.00E~-04

== Receptor-Source Shielding Relationship =—=

Receptor Source Density Thickness Material

[g/cn3] [cm)
1 1 2.40E+00 O0.00E+00 Concrete
1 2 2.40E+00 O0.00E+00 Concrete
1 3 2.40E+00 0.00E+00 Concrete
1 4 2.40E+00 O0.00E+00 Concrete



** RESRAD-BUILD Dose Program Output, Version 3.3 05/30/07 06:49:50 Page:
Title : Building G
Input File : C:\Program Files\RESRAD_ Family\BUILD\Building G.bld

Building Information

Building Air Exchange Rate: 8.00E-01 1l/hr

Height (m] Alr Exchanges [m3/hr]
Area [m2]
IZE S S SR ERE SR RS RERREEEEERERESE]
* *
* *
* <=Q01: 1.76E+03
Hl: 2.500 * Room 1 * Q10 : 1.76E+03
* LAMBDA: 8.00E-01 *
Area 881.000 * *
¥ *
dhdhkhkkhFhk kbbb bhrdhdhkhhdkdkhdd

3

Deposition velocity: 1.00E-02 [m/s] Resuspension Rate: 5.00E-07 [1/s]

* *



** RESRAD-BUILD Dose Program Qutput, Version 3.3 05/30/07 06:49:50 Page: 4 *x
Title : Building G
Input File : C:\Program Files\RESRAD Family\BUILD\Building G.bld

Source Information

Source: 1
Location:: Room : 1 x: 7.00 y: 3.00 z: 0.00 [m]
Geometry:: Type: Point
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 5.000E-01
Time to Remove: 3.650E+02 [day]
Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity
Ingestion Inhalation Submersion
[pCi] [mrem/pCi] [mrem/pCi) [mrem/yr/
(pCi/m3) ]
C~-14 5.780E+01 2.090E-06 2.090E-06 2.616E-08
Source: 2
Location:: Room : 1 x: 8.00 y: 3.00 =z: 0.00{m]}
Geometry:: Type: Point
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 5.000E-01
Time to Remove: 3.650E+02 [day]
Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion
[pCi] [mrem/pCi] [mrem/pCi] (mrem/yr/
(pCi/m3) ]
C-14 4.670E+01 2.080E-06 2.0%90E-06 2.616E-08



** RESRAD-BUILD Dose Program Output, Version 3.3 05/30/07 06:49:50 Page: 5 **
Title : Building G
Input File : C:\Program Files\RESRAD Family\BUILD\Building G.bld

Source: 3

Location:: Room : 1 x: 6.00 y: 2.00 =z: 0.00[m]

Geometry:: Type: Point

Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 5.000E-01
Time to Remove: 3.650E+02 [day]

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity
Ingestion Inhalation Submersion
{pCi] (mrem/pCi] {mrem/pCi] (mrem/yr/
(pCi/m3)]
H-3 6.800E+01 6.400E~08 6.400E-08 3.866E-08
Source: 4

Location:: Room : 1 Xx: 8.00 y: 2.00 =z: 0.00[m]

Geometry:: Type: Point

Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 5.000E-01
Time to Remove: 3.650E+02 [day]

Contamination::
Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion
[(pCi} [mrem/pCi] [mrem/pCi} [mrem/yr/
(pCi/m3)]
H-3 5.560E+01 6.400E-08 6.400E-08 3.866E-08



** RESRAD-BUILD Dose Program Output,

Version 3.3 05/30/07 06:49:50

Title Building G
Input File C:\Program Files\RESRAD Family\BUILD\Building G.bld
Evaluation Time: 0.00000000E+00 years

Assessment for Time: 1

N

Time =0.00E+00 yr

| |

Source Information

Source: 1
Location::
Geometry::
Pathway

Direct Ingestion Rate:

Type: Point

Fraction released to air:

Removakble fraction:
Time to Remove:

Contamination:: Nuclide

c-14

Source: 2
Location::
Geometry::
Pathway

Direct Ingestion Rate:

Type: Point

Fraction released to air:

Removable fraction:
Time to Remove:

Contamination:: Nuclide

C~-14

Room : 1 x: 7.

Room : 1l x: 8.

00

w oo

00

y: 3.00 z: 0.00 [m]
.000E+00 [1/hr]

.000E-01

.000E-01

.650E+02 [day]
Concentration

(pCi)
5.780E+01
y: 3.00 =z: 0.00 [m)

.000E+00
.000E-01
.000E-01
.650E+02

{1/hr]

(day]

Concentration

{pCi]
4.670E+01

Page:

6

* *



** RESRAD-BUILD Deose Program Cutput,
Title Building G
Input File

Evaluation Time: 0.00000000E+00
Source: 3
Location:: Room : 1 X: 6.
Geometry:: Type: Point
Pathway
Direct Ingestion Rate:
Fraction released to air:
Removable fraction:
Time to Remove:
Contamination:: Nuclide
H=-3
Source: 4
Location:: Room : 1 Xx: 8.
Geometry:: Type: Point
Pathway

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

Contamination:: Nuclide

H-3

Version 3.3 05/30/07 06:49:50

00

w n = O

00

w o= o

C:\Program Files\RESRAD Family\BUILD\Building G.bld
years

y: 2.00 z: 0.00 [m]
.000E+00 [1/hr]

.000E-01

.000E-01

.650E+02 [day]
Concentration

[pCi]
6.800E+01
y: 2.00 z: 0.00 [m]

.000E+0Q0
.000E-01
.000E-01
.650E+02

[1/hr]

[day]

Concentration

[pCi}
5.560E+01

Page:

* k



** RESRAD-BUILD Dose Program OQutput, Version 3.3 05/30/07 06:49:50 Page:

Title : Building G

Input File

C:\Program Files\RESRAD Family\BUILD\Building G.bld

Evaluation Time: 0.00000000E+00 years

Receptor 1
Total

RESRAD-BUILDDose Tables

n
11

Source Contributions to Receptor Doses

[mrem]
Source Source Source Source Total
1 2 3 4

2.54E-09 1.92gE-09 8.33E-11 6.81E-11 4.61E-09
2.54E-09 1.92E-09 8.33E-11 6.81E-11 4.61E-09

* *



** RESRAD-BUILD Dose Program Output,

Title
Input File

Evaluation Time:

Source: 1
Receptor
1
Total

Source: 2
Receptor
1
Total

Source: 3
Receptor
1
Total

Source: 4
Receptor
1
Total

Building G
C:\Program Files\RESRAD Family\BUILD\Building G.bld
0.00000000E+00

External
3.67E-10
3.67E-10

External
1.66E-10
1.66E~10

External
0.00E+00
0.00E+0Q0

External
0.00E+00
0.00E+00

years

Pathway Detail of Doses

[mrem)
Deposition Immersion
1.30E-12 1.13E-15
1.30E-12 1.13E-15
Deposition Immersion
1.05E-12 9.11E-16
1.05E-12 9.11E-16
Deposition Immersion
0.00E+00 1.84E-15
0.00E+00 1.84E-15
Deposition Immersion
0.00E+00 1.51E~15
0.00E+00 1.51E-15

Inhalation
5.91E-10
5.91E-10

Inhalation
4,78E-10
4.78E-10

Inhalation
3.00E-11
3.00E-11

Inhalation
2.46E-11
2.46E-11

o

Version 3.3 05/30/07 06:49:50

Radon

.00E+00
.00E+00

Radon

.00E+00
.00E+00

Radon

.00E+00
.00E+00C

Radon

.00E+00
.00E+00

Page:

9**

Ingestion
1.58E-09
1.58E-09

Ingestion
1.27E-09
1.27E-09

Ingestion
5.32E-11
5.32E-11

Ingestion
4.35E-11
4.35E-11



** RESRAD-BUILD Dose Program Output, Version 3.3 05/30/07 06:49:50
Title : Building G

Input File : C:\Program Files\RESRAD Family\BUILD\Building G.bld
Evaluation Time: 0.00000000E+00 years

Nuclide Detail of Doses

(mrem)
Source: 1

Nuclide Receptor Total

1
c-14
Cc-14 2.54E-09 2.54E-09
Source: 2

Nuclide Receptocr Total

1
c-14
c-14 1.92E-09 1.92E-09
Source: 3

Nuclide Receptor Total
1
H-3
H-3 8.33E-11 8.33E-11

Source: 4

Nuclide Receptor Total
1
H-3
H-3 6.81E-11 6.81E~11

Page:

10 * *



** RESRAD-BUILD Dose Program Cutput,
Title Building G

Input File
Evaluation Time:

1.00000000 vyears

Version 3.3 05/30/07 06:49:50

C:\Program Files\RESRAD Family\BUILD\Building G.bld

Page:

Assessment for Time: 2
Time =1.00E+00 yr

| ]

Source Information

Source: 1
Location:: Room : 1 Xx: 7.00 y: 3.00 z: 0.00 [m]
Geometry:: Type: Point
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr}
Fraction released to air: 1.000E-01
Removable fraction: 0.000E+00
Time to Remove: 3.650E+02 [day]
Contamination:: Nuclide Concentration
[pCi]
Cc-14 2.890E+01
Source: 2
Location:: Room : 1 x: 8.00 y: 3.00 z: 0.00 [m]
Geometry:: Type: Point
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 0.000E+00
Time to Remove: 3.650E+02 (day]
Contamination:: Nuclide Concentration
(pCi]
Cc-14 2.335E+01

11 * %



** RESRAD-BUILD Dose Program Output,

Title Building G
Input File
Evaluation Time: 1.00000000 years
Source: 3
Location:: Room : 1 x:
Geometry:: Type: Point
Pathway
Direct Ingestion Rate:
Fraction released to air:
Removable fraction:
Time to Remove:
Contaminatiocn:: Nuclide
H-3
Source: 4
Location:: Room : 1 x: 8.
Geometry:: Type: Point
Pathway

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

Contamination:: Nuclide

H-3

Version 3.3 05/30/07 06:49:50

6.00

w o o

00

C:\Program Files\RESRAD Family\BUILD\Building G.bld

y: 2.00 z: 0.00 [m]
.000E+00 [1/hr)

.000E-01

.000E+00

.650E+02 [day]
Concentration

(pCi]
3.215E+01
y: 2.00 =z: 0.00 [m]

.000E+00
.000E-01
.000E+00
.650E+02

(1/hr]

(day]

Concentration

[pCi]
2.629E+01

Page:

12 * *



** RESRAD-BUILD Dose Program Output, Version 3.3 05/30/07 06:49:50 Page: 13 **
Title : Building G

Input File : C:\Program Files\RESRAD Family\BUILD\Building G.bld

Evaluation Time: 1.00000000 vyears

RESRAD-BUILDDose Tables

1] ]
11

Scurce Contributions to Receptor Doses

[mrem]

Source Source Source Source Total
1 2 3 4
Receptor 1 1.83E-10 8.31E-11 0.00E+00 0.00E+00 2.66E-10
Total 1.83E-10 8.31E-11 0.00E+00 0.00E+00 2.66E-10



** RESRAD-BUILD Dose Program Output, Version 3.3 05/30/07 06:49:50
Title Building G

Input File C:\Program Files\RESRAD Family\BUILD\Building G.bld
Evaluation Time: 1.00000000

Source: 1
Receptor
1
Total

Source: 2
Receptor
1
Total

Source: 3
Receptor
1
Total

Source: 4
Receptor
1
Total

External
1.83E-10
1.83E-10

External
8.31E-11
8.31E-11

External
0.00E+00
0.00E+00C

External
0.00E+00
0.00E+00

years

Pathway Detail of Doses

{mrem]
Deposition Immersion
0.00E+00 0.00E+00
0.00E+00 0.00E+00
Deposition Immersion
0.00E+00 0.00E+00
0.00E+00 0.00E+00
Deposition Immersion
0.00E+00 0.00E+00
0.00E+00 0.00E+00
Deposition Immersion
0.00E+00 0.00E+00
0.00E+00 0.00E+00

Inhalation
0.00E+00
0.00E+00

Inhalation
0.00E+00
0.00E+00

Inhalation
0.00E+00
0.00E+00

Inhalation
0.00E+00
0.00E+00

o O

Radon

.00E+00
.00E+00

Radon

.00E+00
.00E+00

Radon

.00E+00
.00E+00

Radon

.00E+00
.00E+00

Page: 14 **

Ingestion
0.00E+00
0.00E+00

Ingestion
0.00E+00
0.00E+00

Ingestion
0.00E+00
0.00E+00

Ingestion
0.00E+0C
0.00E+00



** RESRAD-BUILD Dose Program Output,
Building G

Title

Input File

Version 3.3 05/30/07 06:49:50

C:\Program Files\RESRAD Family\BUILD\Building G.bld

Evaluation Time:

Source: 1

Nuclide
C-14
C-14
Source: 2
Nuclide
C-14
C-14
Source: 3
Nuclide
H-3
H-3
Source: 4
Nuclide
H-3

H~-3

Receptor
1

1.83E-10

Receptor
1

8.31E-11

Receptor
1

0.00E+00

Receptor
1

0.00E+00

1.00000000

years

Nuclide Detail of Doses

Total

1.83E-10

Total

g.31e-11

Total

0.00E+00

Total

0.00E+00

[mrem]

Page:

15 * *



** RESRAD-BUILD Dose Program Output, Version 3.3 05/30/07 06:49:50 Page:
Title Building G
Input File C:\Program Files\RESRAD Family\BUILD\Building G.bld
Evaluation Time: 30.0000000 vyears
—_— Assessment for Time: 3 _
= Time =3.00E+01 yr =
Source Information
Source: 1
Location:: Room : 1 x: 7.00 y: 3.00 =z: 0.00 [m)]
Geometry:: Type: Point
Pathway
Direct Ingestion Rate: 0.000E+00 {1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 0.000E+00
Time to Remove: 3.650E+02 [day]
Contamination:: Nuclide Concentration
(pCi]
c-14 2.880E+01
Source: 2
Location:: Room : 1 x: 8.00 y: 3.00 =z: 0.00 [m]
Gecometry:: Type: Point
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-0O1
Removable fraction: 0.000E+0O0
Time to Remove: 3.650E+02 [day]
Contamination:: Nuclide Concentration

Cc-14

[pCi]
2.327E+01

16 **



** RESRAD-BUILD Dose Program Output,
Title Building G
Input File
Evaluation Time:

30.0000000 vyears

Source: 3
Location::
Geometry::
Pathway

Direct Ingestion Rate:

Type: Point

Fraction released to air:

Removable fraction:
Time to Remove:

Contamination:: Nuclide

H-3

Source: 4
Location::
Geometry::
Pathway

Direct Ingestion Rate:

Type: Point

Fraction released to air:

Removable fraction:
Time to Remove:

Contamination:: Nuclide

H-3

Room : 1 X: 6.

Room : 1 x: 8.

Version 3.3 05/30/07 06:49:50

00

w o O

00

C:\Program Files\RESRAD Family\BUILD\Building G.bld

y: 2.00 z: 0.00 [m]
.000E+00 [1/hr]

.000E-01

.000E+00

.650E+02 [day]
Concentration

[pCi]
6.356E+00
y: 2.00 z: 0.00 [m]

.000E+00
.000E-01
.000E+00
.650E+02

(1/hr]

(day]

Concentration

[pCi]
5.197E+00

Page:

17

* e



** RESRAD-BUILD Dose Program OQutput, Version 3.3 05/30/07 06:49:50 Page: 18 **
Title : Building G

Input File : C:\Program Files\RESRAD Family\BUILD\Building G.bld

Evaluation Time: 30.0000000 years

RESRAD-BUILDDose Tables

111
11

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source Total
1 2 3 4
Receptor 1 1.83E-10 8.28E-11 0.00E+00 0.00E+00 2.65E-10
Total 1.83E-10 8.28E-11 0.00E+00 0.0Q0E+00 2.65E-10



** RESRAD-BUILD Dose Program Output, Version 3.3 05/30/07 06:49:50
Title Building G
Input File C:\Program Files\RESRAD Family\BUILD\Building G.bld

Evaluation Time: 30.0000000 vyears

Pathway Detail of Doses

[mrem]

Source: 1

Receptor External Deposition Immersion Inhalation Radon

1 1.83E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Total 1.83E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Source: 2

Receptor External Deposition Immersion Inhalation Radon

1 8.28E-11 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Total 8.28E-11 0.00E+00 0.00E+0O0 0.00E+00C 0.00E+00
Source: 3

Receptor External Deposition Immersion Inhalation Radon

1 0.00E+Q0C 0.00E+00 0.00E+QO0 0.00E+00 0.00E+00

Total 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Source: 4

Receptoer External Deposition Immersion Inhalation Radoen

1 0.00E+0Q0 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Total 0.00E+00 0.00E+00 0.00E+0O0 0.00E+00 0.00E+00

Page: 19 **

Ingestion
0.00E+00
0.00E+00

Ingestion
0.00E+00
0.00E+0Q0

Ingestion
0.00E+00
0.00E+00

Ingestion
0.00E+00
0.00E+00



** RESRAD-BUILD Dose Program Output, Version 3.3 05/30/07 06:49:50

Title

Source: 1

Nuclide
C-14
C-14
Source: 2
Nuclide
C-14
C-14
Source: 3
Nuclide
H-3
H-3
Source: 4
Nuclide
H-3

H-3

Building G
Input File

C:\Program Files\RESRAD Family\BUILD\Building G.bld
Evaluation Time:

Receptor
1

1.83E-10

Receptor
1

8.28E-11

Receptor
1

0.00E+00

Receptor
1

0.00E+0O

30.0000000

years

Nuclide Detail of Doses

Total

1.83E-10

Total

8.28E-11

Total

0.00E+00

Total

0.00E+00

[mrem]

Page:

20 **
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** RESRAD-BUILC Dose Program Output, Version 3.3 05/30/07 06:49:50 Page: 21 **
Title : Building G

Input File : C:\Program Files\RESRAD Family\BUILD\Building G.bld
Full Summary

RESRAD~BUILD Dose (Time) Tables

11
1]

Receptor Dose Received for the Exposure Duration

(mrem)

Evaluation Time [yr]
0.00E+00 1.00E+00 3.00E+01

1 4.61E-09 2.66E-10 2.65E-10

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/yr)

Evaluation Time [yr]
0.00E+00 1.00E+00 3.00E+01

1 4.61E-09 2.67E~10 2.66E-10
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