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PARSONS ENGINEERING SCIENCE, INC.

B D Roved o Canters Rasnachipsolts 2000 02000 e (PR A01-3200 « Fax 781 401.2575

January 20, 2000

Mr. Julio Vazquez

USEPA Region 11

Emergency & Remedial Response Division
290 Broadway, 18" Floor

New York, NY 10007-1866

Mr. James Quinn

New York State Department of Environmental Conservation
Bureau of Eastern Remedial Action

Division of Hazardous Waste Remediation

50 Wolf Road

Albany, NY 12233-7010

SUBJECT: Derived Concentration Guideline Level (DCGL) Development for Radiological Surveys in
Class 1 Buildings at SEAD-12, Seneca Army Depot Activity, Romulus, NY

Dear Mr. Vazquez/Mr. Quinn:

Enclosed is the Derived Concentration Guideline Level (DCGL) Developed for Radiological Surveys in Class 1
Buildings at SEAD-12, Seneca Army Depot Activity, Romulus, NY. This report documents how DCGL flag
values, being used in the field, were developed. This report is being provided to you at this stage in the project to
solicit comments and/or gain regulatory approval on the guideline levels being used, since these values are used as a
first step in determining if the buildings at SEAD-12 may be released for unrestricted use. The extent of
radiological surveys in the remainder of some of the buildings is dependent on acceptance of these DCGLs.

Qur goal is to schedule a conference call in early February to discuss any comments you may have on the
development of these DCGLs.

If you have any questions or need additional information, please do not hesitate to call me at (781) 401-2535. We
look forward to your input on this report.

Sincerely,

PARSONS ENGINEERING SCIENCE, INC.

Task Order Manager
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SENECA ARMY DEPOT ACTIVITY - SEAD-12D DRAFT Building DCGLs

DERIVED CONCENTRATION GUIDELINE LEVEL (DCGL) DEVELOPMENT

FOR RADIOLOGICAL SURVEYS CONDUCTED IN
CLASS I BUILDINGS AT SEAD-12

SENECA ARMY DEPOT ACTIVITY, ROMULUS, NY
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SENECA ARMY DEPOT ACTIVITY -~ SEAD-12D DRAFT Building DCGLs

« Alpha, beta, and gamma direct measurements collected at the nodes of an established
grid as described in Section 4.2.3.2 of the Project Scoping Plan,

» Exposure rate measurements as described in Section 4.2.3.3 of the Project Scoping
Plan,

+ Removable radiation surveys (consisting of gross alpha, beta, gamma, and tritium
smears) as described in Section 4.2.3.4 of the Project Scoping Plan, and

» Material samples to be collected at a frequency of 1 per 1000 sq.ft. of building floor
area or where necessary to further investigate elevated levels of radioactivity that may
be fixed rather than removable.

Scanning measurements will be used to determine if small areas of elevated levels of activity
exist anywhere in the buildings. Such results will be compared to the DCGLgyc to determine if
such areas exist. This comparison is described in Section 8.2.5 of MARSSIM.

Direct measurements will be grouped as a data set per room and statistically compared to direct
measurements collected from a reference area. DCGLy values derived will be added to the
background dataset to determine if direct measurements from a Class I room exceed the allowable
exposure over background. Section 8.4 of MARSSIM describes the data comparison to DCGLy

values.

Exposure rate measurements are used primarily to monitor the health and safety of the survey
crew and as a diagnostic tool in finding areas of elevated activity.

Smear data will also be used for diagnostic purposes to determine if elevated levels of removable .
activity are present. Smears are the only type of data collected to test for the presence of tritium
(radiological instruments used during the survey will not detect the presence of tritium).

Material samples will be used to verify that elevated fixed contamination is not present or that
where there are elevated levels, which radionuclide is the source of the activity.

3.0 ROOM CLASSIFICATIONS AND SURVEY UNITS

Based on the historical information, individual rooms within buildings under investigation at
SEAD-12 were divided into impacted and non-impacted areas based on the criteria identified in
MARSSIM. Non-impacted areas have no reasonable potential for residual contamination and
therefore were not included in the survey effort expect to establish background levels. Impacted
areas are areas that have some potential for containing contaminated material and are further
subdivided into the following three MARSSIM defined classes based on the potential for residual

contamination.

WBOSFS02\PROJECTS\PIT\Projects\SENECA\S 12RINdeg\DCGLV3.DOC 3 .
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SENECA ARMY DEPOT ACTIVITY - SEAD-12D DRAFT Building DCGLs

4.0 DCGL DEVELOPMENT

This section describes the development of DCGLy values. The DCGLy is described as the
concentration of residual radioactivity distinguishable from background that, if distributed
uniformly throughout a survey unit, would result in a total effective dose equivalent (TEDE) of
10 millirem per year (NYSDEC TAGM) to an average member of the critical group. The DCGL
values were estimated by assuming uniform contamination in a room. This was simulated in
RESRAD-Build by if the entire floor area is the size of the source. As described in MARSSIM,
an independent modeling procedure was used to calculate the radionuclide-specific DCGLs for
each survey unit. RESRAD-Build was determined to be the most appropriate model for
establishing the DCGLs at Seneca Army Depot and is described further in below. The DCGLy
will be added to direct measurements made in the background dataset and this new dataset will
then be compared to direct measurements from a survey unit using Wilcoxen Rank Sum test
(hence, the “W” in DCGLy ). This will be performed in accordance with the procedures outlined
in Section 8 of MARSSIM.

In addition to DCGLw, and in accordance with MARSSIM, DCGLgmc values area also developed

.so that the grid spacing at which the direct measurements are collected is sufficiently small to
ensure that “hot-spot” contamination is not overlooked. The DCGLgyc values will be used to
compare with instrument scanning minimum detectable concentrations (MDCs) as required by
MARSSIM to ensure that the instruments are sensitive enough to see any hot spot contamination.
The DCGLgyc values were estimated by assuming the source size in RESRAD-Build is the size
of the grid. This is numerically equivalent to the area factor procedure outlined in Section 5.5.2
of MARSSIM.

4.1 RESRAD-BUILD INPUT PARAMETERS

The computer code RESRAD-Build, version 2.37 was used by Parsons ES to model residential
and worker exposure scenarios for determining surface activity action levels (e.g., derived
concentration guideline levels) for the unrestricted occupancy of buildings at Seneca Army
Depot. Though it is unlikely that the survey areas will be used for residential occupancy, a
residential scenario was evaluated to determine the worst-case DCGLs. As discussed within
ANL/EAD/LD-3, RESRAD-Build: A Computer Model for Analyzing the Radiological Doses
Resulting from the Remediation and Occupancy of Buildings Contaminated with Radioactive
Material, the RESRAD-Build computer code is a pathway analysis model designed to evaluate
the potential radiological dose incurred by an individual that works or lives in a building

contaminated with radioactive material.

The model calculates the transport of radioactive material inside a building from one
compartment to another with an indoor air quality model. The model considers the transport of
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SENECA ARMY DEPOT ACTIVITY - SEAD-12D DRAFT Building DCGLs

the contamination was assumed to be 50 percent removable, which is the default assumption for
the model. The time of source removal is 365 days.

DCGLw values were estimated for all the isotopes of concern listed in the SEAD-12 Project
Scoping Plan and shown in Table 1 (Co-57, Co-60, Cs-137, H-3, Pm-147, Pu-239/240, Ra-226,
Th-230, U-235, U-238, Am-241).

DCGLgyc values were estimated for Th-230, Am-241, Tc-99, and Cs-137 because DCGLgmc
values are used only to compare with the scanning MDA. As discussed in Section 5 below, field
instrument MDAs are estimated based on these selected isotopes since these were the sources
available for instrument source checks. Furthermore, these isotopes capture the highest alpha,
beta, and gamma energies among the isotopes of concern listed in Table 1. Field instrument
calibration curves were also developed. For completeness, model runs for all the isotopes of
concern will be included in the closure report.

4.1.3 Evaluation Time

RESRAD-Build calculates dose per receptor at user-specified time intervals beginning with an
initial exposure time of zero years. At time zero, an arbitrary initial activity of 1.0E+06 pCi per
m? was entered for all isotopes of concern listed in the work plan. At each successive time
interval, new activities and associated doses were calculated for each isotope. For the purpose of
modeling, evaluation times of 20, 40, 60, 80, and 100 years were chosen, which equates to an
estimated building life of 100 years.

4.1.4 Receptor Parameters

An exposure duration of 350 days was used to incorporate a full year (with two weeks vacation)
of exposure. This duration creates a "worst-case" residential exposure scenario. The resident is
. also assumed to spend 16 hours a day indoors. This assumption produces a higher dose resulting
in a lower, conservative DCGL value. The receptor was located in the center of the modeled room
at the same point as the source.

A worker scenario is also estimated to provide a more realistic estimate of DCGLs. An exposure
duration of 200 days a year and an indoor time of 8 hours a day is assumed for the worker

scenario.

The receptor is assumed to have a breathing rate of 18 m3 per day which is representative of a
residential scenario. The fraction of the source released into air was set at the model default value
of 1E-6 based on NUREG 5512 guidance on resuspension factors. The direct ingestion of the

source was not included in the model.
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SENECA ARMY DEPOT ACTIVITY - SEAD-12 D DRAFT Building DCGLs

Because of the number of conservative estimates and the unknown nature of contamination, the

sum of fractions rule is not applied to derive the DCGL values.

The RESRAD-Build calculated DCGLw and DCGLgyc for each survey unit are presented in
Tables 4 and 5, respectively. The most conservative DCGL,, values for Co-60 and Cs-137
estimated by site-specific modeling and presented in this report are 3,400 and 14,000 dpm/100
cm’, respectively. For comparison purposes, screening level DCGL,, values for Co-60 and Cs-
137 published in 63FR64132 (November 1998) are 2,800 and 11,000 dpm/100 cm?, respectively,
after adjusting the values for a TEDE of 10 mrem/year.

As shown in Table 4, the most conservative DCGLy, values were obtained in the 12m x 12m x
5m room under the residential scenario, with the exception of Pu-239 and tritium. As shown in
Table 5, the most conservative results DCGLgyc values were obtained with a 4 m? (2 x 2 m grid)

in a 2m x 2m x 4m room under a residential scenario.

A sample RESRAD-Build output is included as an Attachment to this report.

5.0 MINIMUM DETECTABLE ACTIVITIES (MDA) FOR FIELD INSTRUMENTS

Radionuclide-specific MDAs were calculated for each field instrument following the protocols
identified in Section 6 of MARSSIM. The MDAs are dependent on the background radiation
levels, instrument type, instrument efficiency, effective area of the detector, survey technique (i.e.,
static or scanning), geometry, mode of instrument operation (i.e., rate meter or scalar), and the time
period over which the measurement was taken. The estimated radionuclide-specific MDAs
calculated for each instrument (meter and probe) used for scanning measurements are provided in,
Table 6. The specific methodology used to estimate the MDAs for scanning and direct

measurements is described in the following subsections.
5.1 Scanning Measurements

The scanning MDAs for all the instruments were calculated using the average background levels
from the daily operational checks and radionuclide-specific efficiencies identified in Table 6.
Additional instrument parameters required to estimate these efficiencies are also provided in
Table 6. Scanning MDAs were estimated based on MARSSIM Eqns. 6-8, 6-9 and 6-10. The
following MDA assumes a 95% detection of MDA, with a false positive rate of 60% as
recommended in DG-4006 (NRC, 1998).
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SENECA ARMY DEPOT ACTIVITY - SEAD-12 D DRAFT Building DCGLs

6.1 Comparison of MDAs to DCGLs

Scanning measurements are conducted to assess the potential presence of localized contamination
(i.e., “hot-spots”) and direct measurements are conducted to detect average contamination in a
survey area. The calculated scanning and static MDAs were compared to DCGLy, and DCGLgyc
values, respectively, to ensure that the field scanning instruments would be sensitive enough to
detect localized contamination. The comparison is presented in Table 7. All of the scanning
MDA are less than 10% of the corresponding DCGLgyc values (Table 6).

The static surface measurements are used to assess compliance with the DCGLy to demonstrate
that uniform contamination in excess of background levels would not contribute to a dose greater
than 10 mrem per year. All of the MDAs are less than 10% of the corresponding DCGL value. It
should be noted that the Scanning MDAs are less than the DCGLy values as well. Thus, it can be
concluded that by collecting both scanning and static measurements, any residual radioactivity in
the buildings in excess of the DCGLw and DCGLgwmc values will be adequately detected.

6.2 Instrument Count Rate Corresponding to DCGLs — Flag Values

A flag value was established for each type of field instrument based on the DCGLs calculated in
Section 4. First, DCGL values were converted to instrument counts per minute (cpm) units. The
minimum calculated count rate that is equal to the DCGLy value in cpm was established as the
flag value above background for each type of instrument. The flag values are based on the
following equation from MARSSIM:

A x E x DCGL

Instrument CPM = )
100
where,
DCGL =  Derived concentration guideline limit in dpm per 100 cm’
E = Detector efficiency in counts per disintegration
A = Active probe area in cm’

The field flag values were based on the most conservative DCGLyw values and are presented in
Table 8. In order to maintain the as low as reasonably achievable (ALARA) principles, the
instrument readings reported in Table 8 that are based on the most conservative DCGLy, values
are used as “hot-spot” flag values in the field. These flag values are used in the field to indicate
whether further investigation in a particular area may be necessary. When scanning or direct
measurements exceed a flag value, additional investigation will be performed to verify if

contamination exists and identify isotopes of concern. The additional investigation may involve

\\BOSFS02\PROJECTS\PIT\Projects\SENECA\S12RI\dcg\DCGLV3.DOC 11
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TABLE 2

SURVEY UNIT DIMENSIONS
AND CLASSIFICATIONS

SEAD-12 DCGL DEVELOPMENT REPORT
SENECA ARMY DEPOT ACTIVITY

Building Number off Max Room Min Room Other Class

Rooms (m) (m) Room
(m)

803 5 3Ix4x6 Ix4x6 3x4x6 1

804 6 7x6x5 2x2x5 5x4x5 1

805 1 5x12x4* 5x12x4 5x12x4 1

815 Hot Room 1 3x5x4 3x5x4 3x5x4 1

816 Hot Room B 1 4x4x4 4x4x4 1

4x4x4
816 Hot Room C 1 4x2x4 4x2x4 4x2x4 1
819 11 12x12x5* [2x2x4*°] 6x5x2.5* 1

*Room sizes included in DCGL,, development

® Room sizes included in DCGL.ye development

P:\pit\projects\seneca\s 1 2ri\dcgl\tables.doc
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TABLE 3
RESRAD-BUILD MODEL INPUT PARAMETERS
SEAD-12 DCGL DEVELOPMENT REPORT
SENECA ARMY DEPOT ACTIVITY

Receptor Parameters

Parameter Value Rationale
Exposure Duration for 350 Assumes a full year of exposure, with two weeks
resident (days) vacation
Exposure Duration for worker . .
(days) 200 Assumes a 5-day work week, with two weeks vacation
Evaluation Times (years) 20, 4(;’0%0’ 80, Building life of 100 years
Number of Receptors 1 One receptor located at the same point as the source.
Indoor Time Fraction for For residential receptor 16.3 hrs/ 24 hour day (EPA,
. 0.68

resident 1996)
Indoor Time Fraction for 033 For office worker 8 hrs /24 hrs occupational receptor
office worker ' (EPA, 1996)
Breathing Rate (m*/day) 18.0 Default value
Secondary Ingestion Rate 0.0001 | Default value
(m*/hr)

Center of Receptors for all survey units will be conservatively
Receptor Location Room located in the center of the room with the source

contamination.
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TABLE 7

COMPARISON ON INSTRUMENT MDAS TO DCGLS

SEAD-12 DCGL DEVELOPMENT REPORT

SENECA ARMY DEPOT ACTIVITY

Scanning | Lowest™ “lksotope Basis | Direct @ Lowest @ Isotope
Instrument Serial Numbers| Radiation Type MDA DCGLemc | of MDA ) DCGLy 5 DCGLy
(dpm/100 cm?) | (dpm/100 cm”) DCGLeyc (dpm/100 cm”)| (dpm/100 cm®) is based on
Floor Monitor' [138256/136498 Alpha 59 88 Th-230 19 1210 Ra-226
Floor Monitor | 138256/136498 Beta 643 | 2.36E+06 Tc-99 143 3060 Co-60
Floor Monitor |138262/136499 Alpha 5T 88 Th-230 | 20 1210 Ra-226
Floor Monitor | 138262/136499 Beta 517 2.36E+06 Tc-99 116 3060 Co-60
Hand held’ 138238/138734 Alpha 117 88 Th-230 42 1210 Ra-226
Hand held 138238/138734 Beta 1206 | 236E+06 Tc-99 282 3060 Co-60
Hand held 138254/140515 Alpha 124 88 Th-230 44 1210 Ra-226
Hand held 138254/140515 Beta 908 2.36E+06 Tc-99 212 3060 Co-60
Fidler’ A981P/A397Q Low energy 10201 64 Am-241 1118 40 Am-241
gamma
Fidler A959P/A386Q Low energy 151878 64 Am-24] 16649 40 Am-241
gamma
Phoswich’ 133669/166008 Alpha 126 88 Th-230 40 1210 Ra-226
Phoswich 133669/166008 Beta 1445 2.36E+06 T Tc-99 328 3060 Co-60
Phoswich 1382547155183 Alpha 122 88 Th-230 39 1210 Ra-226 |
Phoswich 138254/155183 Beta 1808 - 2.36E+06 Tc-99 410 3060 Co-60

(a) Values taken from values on Tables 4 and 5
{b) Direct or Static MDA
1) — Floor Monitor instruments were a Ludlum 2360 with a Ludlum 43-47 detectors.
2) — Hand Held instruments were a Ludlum 2360 with a Ludium 43-68 detectors.

3)- FIDLER instruments were either a Ludlum 2350-1 or a Bicron Analyst, with Bicron G5 detectors.
4) — Phoswich instruments were a Ludlum 2360 with a Ludlum 43-1-1 detector.

P:\pit\projectsisenecals 1 2ri\dcgl\tables.doc
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ATTACHMENT - Sample RESRAD-Build Output
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** RESRAD-BUILD Program Output, Version 2.36 12/17/99 09:57 Page: 0- 1 : 2 **
Title : Seneca, 12x12x5 room and source, residen
Input File : C:\WINBLD\12X12X5A.I

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

ITITIIIIITITITITIIIIIITIITIIITIITIIIITIITIIITIITIIIIIIIIL

11t ift
11t RESRAD-BUILD Input Parameters it
ittt 11t

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Number of Sources : 1

Number of Receptors: 1

Total Time : 3.500000E+02 days
Fraction Inside : 6.800000E-01

ITITIIIIITIT Receptor Information IIITIIIIII

Receptor Room X y z FracTime Inhalation Ingestion (Dust)
[m] [m] [m] [(m3/day] [m2/hr]
1 1 6.000 6.000 1.000 1.000 1.80E+01 1.00E-04

iif Receptor-Source Shielding Relationship Iif

Receptor Source Density Thickness Material

[g/cm3] [cm]
ARAAAARAAAAAAAAAARAAARAAARAARAAAAAAAAAARRAAAAAARR
1 1 2.40E+00 O0.00E+00 Concrete






** RESRAD-BUILD Program Output, Version 2.36 12/17/99 09:57 Page: 0- 3

Title Seneca, 12x12x5 room and source, residen
Input File C:\WINBLD\12X12X5A.1I
Ifff1fif Source Information IIffifff
Source: 1
Location:: Room : 1 x: 6.00 vy: 6.00 =z: 0.00[m]
Geometry:: Type: Area Area:1.44E+02 [m2] Direction:
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-06
Removable fraction: 5.000E-01
Time to Remove: 3.650E+02 {[day)
Radon Release Fraction: 1.000E-01
Contamination: :

Nuclide Concentration

Dose Conversion Factors

AAAAAARAAARAAARAARARAAAAARARARAARAARARAAARARAARAARAARARARRAAR

Ingestion Inhalation External
(Surface) (Volume)
[pCi/m2] [mrem/pCi] [mrem/pCi) [mrem/yr/

(pCi/m2)] (pCi/m3)]
AM-241 1.000E+06 3.640E-03 4.440E-01 3.220E-06 2.740E-08
PU-239 1.000E+06 3.540E-03 4.290E-01 4.290E-08 1.850E-10
NP-237 0.000E+00 4.440E-03 5.400E-01 2.620E-05 6.880E-07
U-238 1.000E+06 2.690E-04 1.180E-01 3.530E-06 9.510E-08
U-235 1.000E+06 2.670E-04 1.230E-01 1.950E-05 4.740E-07
U-234 0.000E+00 2.830E-04 1.320E-01 8.750E-08 2.520E-10
U-233 0.000E+00 2.890E-04 1.350E-01 8.380E-08 8.750E-10
PA-231 0.000E+00 1.060E-02 1.280E+00 4.760E-06 1.190E-07
TH-230 1.000E+06 5.480E-04 3.260E-01 8.780E~08 7.570E-10
TH-229 0.000E+00 4,030E~-03 2.160E+00 3.680E-05 9.870E-07
AC-227 0.000E+00 1.480E-02 6.720E+00 4.530E-05 1.260E-06
RA-226 1.000E+06 1.330E-03 8.600E-03 1.940E-04 7.000E-06
PB-210 0.000E+00 7.270E-03 2.320E-02 4.140E-07 3.820E-09
SM-147 0.000E+00 1.850E-04 7.470E-02 0.000E+00 0.000E+00
PM-147 1.000E+06 1.050E-06 2.580E-05 3.990E-09 3.140E-11
CO-60 1.000E+06 2.690E-05 2.190E-04 2.750E-04 1.020E-05

P OORRPNRNNRE®WRE P& ©

External Submersion

[mrem/yr/ {mrem/yr/
(pCi/m3) 1

.570E-05
.960E-07
.210E-03
.600E-04
.030E-04
.930E-07
.910E-06
.010E~-04
.040E-06
.720E-03
.160E-03
.040E-02
.430E-05
.000E+00
.110E-08
.470E-02

* %






** RESRAD-BUILD Program Output, Version 2.36 12/17/99 09:58 Page: 1- 2 : 6 **
Title : Seneca, 12x12x5 room and source, residen
Input File : C:\WINBLD\12X12X5A.IEvaluation Time: 0.000000 years

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

fit iit
1t RESRAD-BUILD Dose Tables Ift
11t it

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

[mrem]
Source Total
1
Receptor 1 1.2E+02 1.2E+02

Total 1.2E+02 1.2E+02






** RESRAD-BUILD Program Output, Version 2.36 12/17/99 09:58 Page:

Title : Seneca, 12x12x5 room and source, residen
Input File : C:\WINBLD\12X12X5A.IEvaluation Time: 0.000000

Nuclide Detail of Doses

ITIIIIIIITIIIIIIIIIITIIIT
[mrem]

Source: 1

Nuclide Receptor Total

1

AM-241

AM-241 1.09E+00 1.09E+00
PU-239

PU-239 5.35E-02 5.35E-02
U-238

U-238 7.90E-01 7.90E-01
U-235

U-235 4.15E+00 4.15E+00
TH-230

TH-230 5.29E-02 5.29E-02
RA-226

RA-226 4.80E+01 4.80E+01
PM-147

PM-147 8.54E-04 8.54E-04
Co-60

CO-60 6.32E+01 6.32E+01






** RESRAD-BUILD Program Output, Version 2.36 12/17/99 09:58 Page: 2- 2 : 10 *~*
Title : Seneca, 12x12x5 room and source, residen
Input File : C:\WINBLD\12X12X5A,IEvaluation Time: 20.0000 years

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

it 11
it RESRAD-BUILD Dose Tables tit
i1t 11t

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,

[mrem]
Source Total
1
Receptor 1 2.9E+01 2.9E+01

Total 2.9E+01 2.9%E+01






** RESRAD-BUILD Program Output, Version 2.36 12/17/99 09:58 Page: 2- 4 : 12 **
Title : Seneca, 12x12x5 room and source, residen
Input File : C:\WINBLD\12X12X5A.IEvaluation Time: 20.0000 years

Nuclide Detail of Doses
[mrem]

Source: 1

Nuclide Receptor Total

1

AM-241

AM-241 5.15E-01 5.15E-01
NP-237 1.90E-05% 1.90E-05
U-233 4.85E~12 4.85E-12
TH-229 7.54E-13 7.54E-13
PU-239

PU-239 1.33E-02 1.33E-02
U-235 4.07E-08 4.07E-08
PA-231 2.50E-12 2.50E-12
AC-227 3.77E-12 3.77E-12
U-238

U-238 3.91E-01 3.91E-01
U-234 1.30E-06 1.30E-06
TH-230 8.40E-11 8.40E-11
RA-226 3.53E-10 3.53E-10
PB-210 1.66E-13 1.66E-13
U-235

U-235 2.07E+00 2.07E+0Q0
PA-231 2.54E-04 2.54E-04
AC-227 5.46E-04 5.46E-04
TH-230

TH-230 1.65E-02 1.65E-02
RA-226 2.07E-01 2.07E-01
PB-210 1.80E-04 1.80E-04
RA-226

RA-226 2.38E+01 2.38E+01
PB-210 3.775-02 3.77E-02
SM-147

SM-147 0.00E+00 0.00E+00
PM-147 2.16E-06 2.16E-06
CO-60

C0-60 2.28E+00 2.28E+00






** RESRAD-BUILD Program Output,

Title : Seneca, 12x12x5 room and source, residen

Input File

Receptor
Total

1

C:\WINBLD\12X12X5A.IEvaluation Time: 40.0000

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

it it
i1t RESRAD-BUILD Dose Tables 11t
g ftf

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

IITIITITITITIITIITIITIIITIIIIININT
[mrem]

Source Total

1
2.7E+01 2.7E+01
2.7E+01 2.7E+01

Version 2.36 12/17/99 09:58 Page:

3- 2

years

14

* %k






** RESRAD-BUILD Program Output,
Title : Seneca,

Input File

Source: 1
Nuclide

AM-241
AM-241
NP-237
U-233
TH-229

PU-239
PU-239
U-235
PA-231
AC-227

U-238
U-238
U-234
TH-230
RA-226
PB-210

U-235
U-235
PA-231
AC-227

TH-230
TH-230
RA-226
PB-210

RA-226
RA-226
PB-210

SM-147
SM-147
PM-147

CO-60
CO-60

C:\WINBLD\12X12X5A.IEvaluation Time:

Receptor
1

.99E-01
. 74E-05
.92E-11
.98E-12

U= W s

.33E-02
.15E-08
.00E-11
.62E-11

N =

.91E-01
.60E-06
.36E-10
.82E-09
.37E-12

NN w N W

\S]

.07E+00
.08E-04
1.82E-03

w

1.65E-02
4.12E-01
6.02E-04

2.36E+01
5.76E-02

0.00E+00
1.10E-08

1.64E-01

NN W N W N = (20 R VSR

N

Nuclide Detail of Doses

Total

.99E-01
.T4E-05
.92E-11
.98E-12

.33E-02
.15E-08
.00E-11
.62E-1:

.91E-01
.60E-06
.36E-10
.82E-09
.37E-12

.07E+00
.08E-04
.82E-03

.65E~-02
.12E-01
.02E-04

.36E+01
.7T6E-02

.00E+00
.10E-08

.64E-01

,,,,,,,,,,,,,,,,,,,

[mrem]

Version 2.36 12/17/99 09:58 Page:
12x12x5 room and source, residen

40.0000

3- 4

years

16 * *






** RESRAD-BUILD Program Output, Version 2.36 12/17/99 09:59 Page: 4- 2
Title : Seneca, 12x12x5 room and source, residen
Input File : C:\WINBLD\12X12X5A.IEvaluation Time: 60.0000 years

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

it it
11t RESRAD-BUILD Dose Tables fit
it 11t

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

[mrem]

Source Total
1
Receptor 1 2.7E+01 2.7E+01
Total 2.7E+01 2.7E+01






** RESRAD-BUILD Program Qutput, Version 2.36 12/17/99 09:59 Page: 4- 4 : 20 **
Title : Seneca, 12x12x5 room and source, residen
Input File : C:\WINBLD\12X12X5A.IEvaluation Time: 60.0000 years

Nuclide Detail of Doses
[mrem)

Source: 1

Nuclide Receptor Total

1

AM-241

AM-241 4.83E-01 4.83E-01
NP-237 5.52E-05 ©5.52E-05
U-233 4.27E-11 4.27E-11
TH-229 2.00E-11 2.00E-11
PU-239

PU-239 1.33E-02 1.33E-02
U-235 1.22E-07 1.22E-07
PA-231 2.25E-11 2.25E-11
AC-227 7.80E-11 7.80E-11
U-238

U-238 3.91E-01 3.91E-01
U-234 3.90E-06 3.90E-06
TH-230 7.56E-10 7.56E-10
RA-226 9.49E-09 9.49%E-09
PB-210 1.08E-11 1.08E-11
U-235

U-235 2.07E+00 2.07E+00
PA-231 7.62E-04 7.62E-04
AC-227 3.48E-03 3.48E-03
TH-230

TH-230 1.65E-02 1.65E~02
RA-226 6.16E-01 6.16E-01
PB-210 1.15E-03 1.15E-03
RA-226

RA-226 2.34E+01 2.34E+01
PB-210 6.79E-02 6.79E-02
SM-147

SM-147 0.00E+00 0.00E+00
PM-147 5.56E~11 ©5.56E-11
CO-60

CO-60 1.18E-02 1.18E-02






** RESRAD-BUILD Program Output, Version 2.36 12/17/99 09:59 Page: 5- 2 : 22 **
Title : Seneca, 12x12x5 room and source, residen
Input File : C:\WINBLD\12X12X5A.IEvaluation Time: 80.0000 years

it fif
Ift RESRAD-BUILD Dose Tables it
i1t 111

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

[mrem]
Source Total
1
Receptor 1 2.7E+01 2.7E+01

Total 2.7E+01 2.7E+01






** RESRAD-BUILD Program Output, Version 2.36 12/17/99 09:59 Page: 5- 4
Title : Seneca, 12x12x5 room and source, residen
Input File : C:\WINBLD\12X12X5A.IEvaluation Time: 80.0000 years

Nuclide Detail of Doses
[mrem)

Source: 1

Nuclide Receptor Total

1

AM-241

AM-241 4.68E-01 4.68E-01
NP-237 7.25E-05 7.25E~05
U-233 7.52E-11 7.52E-11
TH-229 4.71E-11 4.71E-11
PU-239

PU~239 1.33E~02 1.33E-02
U-235 1.63E-07 1.63E-07
PA-231 4.00E-11 4.00E-11
AC-227 1.65E-10 1.65E-10
U-238

U-238 3.91E~-01 3.91E-01
U-234 5.20E-06 ©5.20E-06
TH-230 1.34E-09 1.34E-0°9
RA-226 2.25E-08 2.25E-08
PB-210 3.11E-11 3.11E-11
U-235

U-235 2.07E+00 2.07E+00
PA-231 1.02E-03 1.02E-03
AC-227 5.35E-03 5.35E-03
TH-230

TH-230 1.64E-02 1.64E-02
RA-226 8.18E-01 8.18E-01
PB-210 1.76E-03 1.76E-03
RA-226

RA-226 2.32E+01 2.32E+01
PB-210 7.32E-02 7.32E-02
SM-147

SM-147 0.00E+00 0.00E+00
PM-147 2.82E-13 2.82E-13
CO-60

CO-60 8.53E-04 8.53E-04






** RESRAD-BUILD Program Output, Version 2.36 12/17/99 09:59 Page: 6- 2 : 26 **
Title : Seneca, 12x12x5 room and source, residen
Input File : C:\WINBLD\12X12X5A.IEvaluation Time: 100.000 years

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

11t ift
it RESRAD-BUILD Dose Tables i1t
11t it

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

ITITTITITIITTIITITIIIITIIITILIL

[mrem]
Source Total
1
Receptor 1 2.7E+01 2.7E+01

Total 2.7E+01 2.7E+01






** RESRAD-BUILD Program Output, Version 2.36 12/17/99 09:59 Page:

Title : Seneca, 12x12x5 room and source, residen
Tnput File : C:\WINBLD\12X12X5A.IEvaluation Time: 100.000

Nuclide Detail of Doses

IITIITIIITIIITIIIITIIIIIIIIT
[mrem]

Source: 1

Nuclide Receptor Total

1

AM-241

AM-241 4.53E-01 4.53E-01
NP-237 8.92E-05 B8.92E-05
U-233 1.16E-10 1.16E-10
TH-229 9.12E-11 9.12E-11
PU-239

PU-239 1.33E-02 1.33E-02
U-235 2.03E-07 2.03E-07
PA-231 6.25E-11 6.25E-11
AC-227 2.89E-10 2.89E-10
U-238

U-238 3.91E-01 3.91E-01
U-234 6.50E-06 6.50E-06
TH-230 2.10E-09 2.10E-09
RA-226 4.38E-08 4.38E-08
PB-210 6.94E-11 6.94E-11
U-235

U-235 2.07E+00 2.07E+00
PA-231 1.27E-03 1.27E-03
AC-227 7.32E-03 7.32E-03
TH-230

TH-230 1.64E-02 1.64E-02
RA-226 1.02E+00 1.02E+00
PB-210 2.41E-03 2.41E-03
RA-226

RA-226 2.30E+01 2.30E401
PB-210 7.57E-02 7.57E-02
SM-147

SM-147 0.00E+00 0.00E+00
PM-147 1.43E-15 1.43E-15
CO-60

CO-60 6.15E-05 6.15E-05

years

28 * ok






APPENDIX B

Notes from Removal Action
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AMSDS-SF (SDSSE~LS/6 Dec 88) (385-1la) 1lst End Mr. Owen/AV 570-9328
SUBJECT: Radiological Decontamination Report

CDR, U.S. Army Depot System Command, Chambersburg, PA 17201-4170 6 Apr 89

FOR CDR, U.S. Army Materiel Command, ATTN: AMCSF-P, 5001 Eisechower Avenue,
Alexandria, VA 22333-0001

1. Reference telephone conversation between Mr. R. Owen, this office, and
Mr. T. Stincic, SEAD (SDSSE-LS), 3 Apr 89, SAB.
2. Subject report is forwarded for your review and action.

3. Pursuant to our review and referenced telephone conversationm, concur with
adequacy of site cleanup and release of site for unrestricted use.

4, It should be noted that wipe test results are in dpm/100 sq.cm., and soil
samples are in pCi/gm.

FOR THE COMMANDER:

= Slal

Encl JOHN E. RANKIN
nc Chief, Safety Office

CF (w/o encl):
CDR, SEAD, ATTN: SDSSE-LS

Ofigfﬂcb(






DEPARTMENT OF THE ARMY

US ARMY BELVOIR RESEARCH & DEVELOPMENT CENTER
FORT BELVOIR, VIRGINIA 22060-5606

REPLY TO
ATTENTION OF

STRBE-VR 21 July 1986

SUBJECT: Spectroscopic Analysis

Commander

US Seneca Army Depot

ATTN: SDSSE-AX (T. Stincic)
Romulus, NY 14451-5001

1. Reference letter SDSSE-AX, dated 3 June 1986, subject: Request for
Analysis.

2. A gamma spectroscopic analysis of 4 samples of water is forwarded:

Sample Concentration
Pit #1 560 pCi/L
Pit #2 630 pCi/L
Pit #3 550 pCi/L
Tank 540 pCi/L
Background 300 pCi/L

3. Licenses shall not release radioactivity in effluents to unrestricted
areas in concentrations which exceed the 1imits specified in Appendix B, Table II
of 10 CFR 20. This limit for natural uranium is 3 X 10-° microcurie per milli-

liter,

4. -The highest concentration from pit #2 is 630 picocuries per liter or
6.3 X 10~/ microcurie per milliliter.

5. The concentrations of gamma emitting radiocactivity at Para 2 do not exceed
limits at Para 3. ]

6. A beta analysis of 4 samples of water is forwarded:

Sample Concentration
Pit #1 79 dpm/mL
Pit #2 83 dpm/mL
Pit #3 79 dpm/mL
Pit #4 75 dpm/mL
Background 80 dpm/mL
Lower limit 93 dpm/mL

of detection






Sample

No. Description Findings
# 1 24 inches < MDA
# 2 24 inches found < MDA
# 3 Mass 79.4 g < MDA
# 5 54 inches West < MDA
# 6 22 inches < MDA
& 7 stuck to plywood < MDA
at 2 feet
¢ 8 16 inches < MDA
# 9 20 inches < MDA
# 10 < MDA
# 11 54 East < MDA
# 12 44 inches East < MDA
# 13 40 inches North < MDA
# 14 54 inches SE < MDA
# 15 20 inches < MDA
# 16 < MDA
# 4 Plywood found in hole < MDA

~
1

1"\
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