Chapter 18: Screening-Level Evaluation of Airborne
Plutonium Releases from DP West Site

Because airborne plutonium releases from DP West Site were documented to have been significantly
higher than has been officially reported and residential areas were located quite close to the site, a
screening assessment using the methodology of National Council on Radiation Protection and
Measurements (NCRP) Report No. 123 (NCRP 1996) was performed for releases from DP West Site
Building 12 stacks during 1949, the apparent year of peak emissions. The NCRP methodology uses three
levels of screening calculations for atmospheric transport pathways. Level | screening uses the simplest
approach and incorporates a high degree of conservatism to avoid underestimating doses to people. Level
Il screening accounts for dispersion in the atmosphere and combines all significant pathways into a single
screening factor. Level 11l screening includes more definitive pathways analysis for inhalation, external

exposure, and ingestion of terrestrial food products in the form of vegetables and/or animal food products.

The documented release of 86.6 g of 2°Pu from the DP West Building 12 stacks during calendar year
1949 [see Fig. 18-1; (Hyatt 1956)] was converted to a >*°Pu release rate using a specific activity value of
0.063 Ci g™ (ANL/EVS 2005). This is the approximate value that the LASL investigators used in 1956 to
convert from measured total alpha activity to the total activity released values, in grams, that were
reported in the 1956 memorandum. Multiplicative sample line loss and filter burial correction factors of 5
and 2.33, respectively, were applied based on evaluations conducted by LANL staff (Fuehne 2008). The

average “°Pu release rate for 1949 was calculated as follows:
86.6 g x 5.0 x 2.33 x 0.063 Ci g™ x 3.7x10" Bq Ci™* + 3.2x10" s y™* = 7.35x10* Bq s™* **Pu

The annual exhaust volume of 1.88x10° m® y* for the Building 12 stack [see Fig. 18-2; (Andrews ca.
1973)] was converted to 58.8 m®s™ to support calculation of the average concentration of plutonium in the

stacks.

For the screening-level evaluation of releases from the DP West Building 12 stacks in 1949, the closest
potentially exposed members of the public were residents at the trailer park located 1 km west of the
stacks (see Fig. 18-3). Based on the Level | screening method’s assumption that the wind blew toward
the closest potentially exposed individual 25% of the time, concentrations at that point were estimated as
one-quarter of the average stack concentration. The exposure point concentration (Bq m™®) was multiplied
by the all-pathways screening factor (Sv per Bq m™) from Table 1.1 of NCRP Report No. 123 to yield a

screening value that was compared to a limiting value.
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Fig. 18-2. Sheet showing exhaust flow volume and (uncorrected) annual releases from DP West Building
12 Stacks for 1948-1972 (Andrews ca 1973). This handwritten sheet is the most basic documentation
found of the 1.2-Ci release total that LASL reported in 1979 for operations before 1973.
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For this screening assessment, the limiting value selected was 1.67x10™Sv y™*, which is based on 1 in
100,000 added risk of fatal or non-fatal cancer using a risk factor of 6.0x102 Sv™* (ICRP 1990).

It is important to emphasize that the results of the screening calculations are strictly for
comparison with an environmental standard (limiting value), to determine if compliance with that
standard is assured or further investigation is warranted. The screening values are not intended to

represent estimates of actual doses to individuals.

For Level 1l screening, the release height was determined to be 58.6 ft above ground level based on
LASL Drawing 12T35397A2 (See Fig. 18-4). The dimensions of the portion of Building 12 that housed
the filters and precipitators and faced west was estimated to have been 14.3 m high by 27.9 m wide (see
Fig. 18-5) based on analysis of Photograph 2284 and a report documenting demolition of the building
(Christensen et al. 1975).

The atmospheric concentration at the exposure point was estimated using Equation 1 with f =0.25, Q =

7.35x10* Bq s™, and u equal to the suggested default value of 2 m s™.

C fQB
u 1)
Where: C = average atmospheric concentration at exposure point, uCi m™
f = fraction of time that the wind blew toward the receptor of interest
Q = release rate (UCis™)
B = the Gaussian plume model diffusion factor modified for building wake

effects (from Fig. 1.5 of NCRP Report No. 123)

u = meanwind speed, ms™

The resulting concentration was multiplied by the atmospheric screening factor from Table 1.1 of NCRP
Report No. 123 to obtain the Level Il screening value. In accordance with NCRP recommendations, that
screening value was compared to 10% of the limiting value in recognition of uncertainties inherent within

the calculations and associated assumptions.
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Fig. 18-4. Drawing of DP West Site Building 12 filter house and stacks
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Fig. 18-5. Annotated section of Photograph 2284 showing Building 12 from the east
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Historical documents and interviews with residents of Los Alamos indicate that residents were allowed to
maintain vegetable gardens after World War I, including at the trailer park west of DP Site, but no
evidence has been found of production of animal food products within the townsite. The two screening
values were summed and compared to the screening limit (i.e., the limiting value divided by ten as in
Level Il) to determine whether further evaluation of historical exposures is warranted. In Level 111
screening, the exposure point air concentration from Level 11 screening was multiplied by a screening
factor for inhalation and external sources/submersion from Table 1.1 of NCRP Report No. 123 and by a
second screening factor for vegetable consumption from the same table to obtain screening values for

inhalation and external exposure as well as for consumption of home grown vegetables.
Screening Worksheets

The final 18 pages of this chapter present copies of the applicable worksheet pages by which the NCRP
Report No. 123 screening method was applied to the DP West Building 12 stack releases.

Results of the Screening

The results of preliminary screening of airborne *°Pu releases from DP West site Building 12 stacks
during 1949 are presented in Table 18-1. In Level I and Level Il screening, the screening value exceeded
the limiting value by at least four orders of magnitude, prompting application of the screening

methodology at the next highest level.

The results of the screening calculations are strictly for comparison with an environmental standard
(limiting value), to determine if compliance with that standard is assured or further investigation is

warranted. The screening values are not intended to represent estimates of actual doses to individuals.

The results of Level 111 screening, which again exceeded the limiting value by over four orders of
magnitude, indicate that airborne **°Pu releases from Building 12 stacks— as represented by estimated

releases during 1949— warrant further evaluation by experts in environmental radiological assessment.
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Table 18-1. Summary of the preliminary screening of airborne **°Pu releases from DP West Site

Building 12 stacks during 1949 using the methodology of NCRP Report No. 123

Level of Features of Screening Screening Screening .
. Methodolo Value Limit NCRP Guidance
Screening gy 1
(Svy?) exceeded?

Vent air, all pathways,
concentration at exposure point

| set equal to 25% of stack 310 Yes Proceed to Level Il
concentration.
Vent air, all pathways,
Gaussian plume modeling to

I exposure point outside near- 0.37 Yes Proceed to Level IlI
wake region, wind blows
toward exposure point 25% of
the time.
Vent air, specific pathways
(inhalation, external exposure, "Seek assistance from

Il consumption of vegetables), 0.37 Yes experts in environmental
same dispersion assumptions radiological assessment”
as Level I1.
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1-A-1:

I-A-2:

I-A-3:

I-A-4:

I-A-5:

I-A-6:

I-A-7:

I-A-8:

I-A-9:

I-A-10:

Radionuclide

Release rate, Q

Volumetric flow rate, V

Exhaust concentration: C, = QV ™

(1-A-2)(I-A-3)*

Atmospheric concentration: C = 0.25C,

0.25 (I-A-4)

Enter Table 1.1 SF values for the radionuclide

Screening value: SV =C x SF

(I-A-5) (I-A-6)

Sum results for all radionuclides in I-A-7

Limiting value

Is I-A-8 less than 1-A-9?

Yes— STOP
No- Proceed to Section 1.2
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Pu-239

7.4 x 10*

58.8

1,300

310

1.0 x 10°

310

310

1.67x10™

No

Chapter 18

Bgm

Sv per Bgm™
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11-bi-1:

11-bi-2:

11-bi-3:

11-bi-4:

11-bi-5:

11-bi-6:

11-bi-7:

11-bi-8:

Radionuclide from I-A-1

Enter from I-A-4 the calculated concentration in
the exhaust vent, C

Release height, H

Building height, h,
and building width, h,

Building surface area: Ag=hyh,

Diameter of stack or vent, d

Wind speed, u

Distance from release point to point of exposure, x

Proceed to 11-A-1
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Pu-239

1,300

17.9

14.3

27.9

399

1.3

1047

Bgm

m
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II-A-1:  Are the point of release and the potentially exposed
individual located as described on the preceding page? No

Yes— Proceed to Section 11-B
No- Proceed to Section 11-A-2

1-A-2  hy (1l-bi-4) 14.3 m
25hy = 36 m
H (11-bi-3) 17.9 m
Is H greater than 2.5 h, ? No

Yes— Proceed to Section 11-C
(no building wakes)
No- Proceed to Section 11-A-3
(building wakes)

I1-A-3:  Ag (lI-bi-5) 399 m
25 Ag%= 50 m
X (11-bi-8) 1047 m
Is x equal to or less than 2.5 A or equal to
or less than 100 m? No

Yes— Proceed to Section 11-D
(near wake region)
No- Proceed to Section 11-E
(outside near-wake region)
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I-E-1:

I-E-2:

Dispersion factor B from Fig. 1.5 or P from Fig. 1.4
[see Exhibits G and H]

Radionuclide
(11-bi-1)

Release rate, Q
(1-A-2)

Wind speed, u

(11-bi-7)

Atmospheric concentration:
C=025Q (BorP)u™

[0.25 (I-A-2) (1I-E-1)] (11-bi-7)™

Proceed to Section I1-F

DRAFT FINAL REPORT OF CDC'S LAHDRA PROJECT - Chapter 18

4x10°

Pu-239

7.35x10*

0.37
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I-F-1:

I-F-2:

I1-F-3:

1-F-4:

I1-F-5:

11-F-6:

Radionuclide from I1-bi-1

Atmospheric concentration, C, from
11-B-1, 1I-B-2, 11-C-2, or 1I-E-2

Atmospheric screening factor, SF,
from Table 1.1 for each radionuclide

Calculate screening value:
SV=CSF
(N-F-1) (11-F-2)

Sum the results in 11-F-3 for all sheets and radionuclides

(I-A-9) x 0.1

Is 1I-F-5 greater than I11-F-4?

Yes— STOP
No- Proceed to Screening Level 111

Pu-239

0.37

1x10°

0.37

0.37

1.67 x 10°

No
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I1I-A-1: Radionuclide from II-F-1 Pu-239

Atmospheric concentration, C, from Il-F-1 0.37 Bqm*

I1I-A-2:  Screening factor, SF, from Table 1.1 0.55 Sv per Bqm?®

I11-A-3:  Screening value for inhalation and external exposure

for each radionuclide: SV = C SF 0.20 Svy
(1-A-1) (11-A-2)
Sum of results for all radionuclides and for all sheets 0.20 Sv y'1
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111-B-1: Radionuclide from I1-A-1 Pu-239

I11-B-2:  Can vegetable gardens and/or pastures occur
at location x (lI-A-1)?

Yes— For each food category potentially
produced at location x, enter the atmospheric
concentration from I11-A-1 in blanks below.

No- Enter zero in blanks below for the
atmospheric concentration for the food
categories not produced at location x and
go to next step.

Vegetables 0.37 Bgm™

Animal food products 0 Bgqm?

If all the above values are greater
than zero— Proceed to I11-B-4

I11-B-3: (a) Determine distance to the point of nearest production

for each food category

(b) Return to Section II.

(c) Specify x in 11-bi-8 for each food category.

(d) Recalculate atmospheric concentrations for
each food category.

(e) Enter recalculated atmospheric concentration
from either I1-C, 11-D, or II-E for each
radionuclide and food category in the blanks below.

Vegetables Bgm™
Animal food products Bgqm?
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111-B-4: Enter radionuclide from I11-B-1 Pu-239

Enter atmospheric concentration, C, from either

[11-B-2 or 111-B-3
Vegetables 0.37 Bgqm?
Animal food products 0 Bgqm?

I11-B-5: (&) Enter appropriate screening factor, SF, from Table 1.1

Vegetables 0.45 Sv per Bgm®™

Animal food products 0 Sv per Bqm™*
(b) Screening value: SV =C x SF

(11-B-4) (111-B-5)

Vegetables 0.17 Sv

Animal food products 0 Sv

(c) Sum the results to obtain the total screening
value from ingestion of radionuclide 0.17 Sv

Proceed to I111-C
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11-C-1:

11-C-2:

1-C-3:

(@) Enter I11-A-3: external and inhalation screening value

(b) Enter I11-B-5: screening value from ingestion

(c) Sum external, inhalation, ingestion screening values:
[I1-C-1(a)] + [111-C-1(b)]

Enter I11-F-5: screening limit

Is 111-C-1( c) less than I11-C-2?

Yes— STOP
No- Seek expert assistance

0.20

0.17

0.37

1.67 x 10°

No
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