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EXECUTIVE SUMMARY

Magnesium Elektron, Inc. (MEI) separates zirconium chemicals from zircon sand by
chemical processing at its facility in Flemington, New Jersey. The sands contain uranium
and thorium in very low concentrations. Processing of the sands coincidentally results in a
siliceous hygroscopic sludge which contains the major portion of uranium and thorium from
the sands. The sludge is stored (contained) in on-site, lined lagoons.

Two inspections performed by the U. S. Nuclear Regulatory Commission (USNRC) resulted
in conflicting opinions as to whether a USNRC license to possess radioactive materials,
pursuant to Title 10 Code of Federal Regulations, Part 40 (NRC, 1992) was necessary for
the materials contained in the ponds.' To resolve this issue, a comprehensive sludge
sampling program was implemented in order to characterize the radiological constitueris and
determine the need for USNRC licensing.

The approach and direction for achieving the program's objectives are described in a work
plan that was approved for implementation by the USNRC on August 15, 1993 (IT, 139°).
The sampling effort began on September 10, 1993, samples were collected and field s ree ved
on October 4 through 8, 1993, and radiological analyses were completed on November 5,
1993, The following is a summary of the findings from the program with respect to source
material concentrations:

Location Mean Source Material Concentration \ppm+ o)
Pond 1-East 314 4+ 67
Pond 6-Upper 222 4 49
Pond 6-Lower 243 4+ 44
Pond 7 (not sludge) 201 + 36

These results demonstrate that the mean concentration of uranium and thorium, by woight, in
the ponds are below the 0.05% licensing criterion (500 ppm), and are thus exempt from
USNRC licensing. The results also demonstrate that the radionuclides in the ponds are
distributed uniformly throughout the volume of the ponds. No sample had a measured
concentration above the licensing criteria. Finally, with conservative assumptions regarding
likely exposure scenarios, it is clear that the radiological impact of the ponds on members of
the general public and intruders is trivial.

' A license may be required for possession of “source material” under Title 10, Code of Federal
Regulations, Part 40 if the combined mass of uranium and thorium in the material exceeds 0.05% of
the total mass (e.g., greater than 500 parts per million of thorium and vranium).
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INTRODUCTION AND OBJECTIVE

Magnesium Elektron, Inc. (MEI) separates zirconium chemicals from zircon sand by
chemical processing at its facility in Flemington, New Jersey. The sands contain uranium
and thorium in very low concentrations. Processing of the sands coincidentally results in a
siliceous sludge which contains the major portion of uranium and thorium from the sands.
The sludge is stored (contained) in on-site, lined lagoons.

On June 30, 1981, the U. S. Nuclear Regulatory Commission (USNRC) performed a survey
and inspection of the MEI site. In that survey report, it was noted that:

"The inspector obtained samples from the wells, stream, settling
pond, discharge to salt pond, silica storage and siudge storage
areas during the tour of the facility. These samples were
analyzed at the Region 1 Office Laboratory. The results of the
analyses are included in Attachment I and indicate that the
licensee does not possess licensable concentrations of radioactive
material in the wastes from the zirconium operation.” (NRC,
1981).

On January 18, 1989, however, the USNRC performed another inspection of the site. That
inspection report indicated that a radioactive materials license, pursuant to Title 10, Code of
Federal Regulations (CFR), Part 40 (NRC, 1992) appeared necessary for possession of the
materials contained in the ponds.’

As a result of these conflicting opinions, and because the extent of the sampling and analyses
performed by the agency during the two inspections was limited in scope, it was MEI's
opinion that it was not possible to confirm whether a radioactive materials license is required
for the materials contained in the sludge ponds, nor to determine the extent of radiological
controls needed to support an application for materials license if necessary. The USNRC
concurred with this opinion.

? A license may be required for possession of "source material” under Title 10, Code of Federal Regulations,
Part 40 if the combined mass of uranium and thorium in the material exceeds 0.05% of the total mass
(e.g., greater than SO0 parts per million of thorium and uranium).
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To resolve this issue, a more comprehensive sludge sampling program was implemented to
characterize the radiological constituents. The objectives of this program were to collect
sufficient data to:

. Determine whether the waste materials contained in the ponds
contain greater than 0.05% of source material (uranium and
thorium) pursuant to 10 CFR 40.13;

. Evaluate the level of hazard to workers, the public, and the environment
caused by the uranium and thorium contained in the waste materials;

. Determine the scope of a radiological control program for
control of these hazards, if licensing is required; and

. Guide decisions on disposition of the sludge.

The approach and direction for achieving the objectives were contained in the work plan for
this effort (IT, 1993). After review and resolution of a number of comments, the work plan
was approved for implementation by the USNRC on August 15, 1993. The field sampling
effort began on September 10, 1993, samples were collected on October 4 through 8, 1993,
and analyses were completed on November 5, 1993. Only one exception to the work plan
was taken during its implementation.’

This report describes the MEI site, the sampling conducted to identify radiological
constituents in the waste sludge, and the ficld and analytical methodologies. It also presents
the data and an evaluation of the radionuclide concentrations in the sludge (parts per million)
with respect to the 10 CFR 40.13 criteria for licensing. This evaluation shows that the
radionuclide concentrations are below exempt levels.

' Samples were not collected from Pond 1-West as required in the work plan because there was no sludge
in that pond at the time of sampling.
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CURRENT STATUS OF THE FLEMINGTON SITE

Site Description

The MEI facility is located on Point Breeze Road, approximately six miles west of
Flemington, New Jersey. Figure 1 is a site location map. On-going MEI oper-tions include
refining zircon sands with soda ash, hydrochloric acid, and sulfuric acid. The spent acids
are neutralized with sodium carbonate and discharged into surface impoundments to permit
settlemant of particulates.* At the facility, there are a number of concrete-lired
impoundments (ponds) currently in service and one inactive impoundment.

Waste water from plant operations is partially recycled through the ponds and back to a
scrubber and neutralization system. The water goes to a lined desalinization feed pond,
which provides surge capacity for the effluent feed to an existing desalinization system. The
reject water from the desalinization system is discharged into the storage ponds, which serve
as surge capacity for discharge to state surface waters. This discharge system is regulated by
New Jersey Pollutant Discharge Elimination System (NJDES) permit Number NJ0027537.
(O'Brien, 1990).

Location and Identification of Contaminants of Potentia/ Concern

Table 1 contains 2 listing and a general description of the contents of all the storage ponds.
Figure 2 is a map of each pond’s location with respect to their environs. Approximately 1.7
x 10° m® of waste water are generated per year from MEI operations. There are
approximately 2.0 x 10* m* of sludge currently stored on site. Sludges which contain
thorium and uranium in various concentrations are stored in Ponds 1-East, 1-West, Pond 6-
Upper, and Pond 6-Lower.

The sludge contained in the ponds is a wet solid consisting principaliy of hydrated zirconium
and silica values. The balance of the solids is made up of the impurity hydrates such as
those of aluminum, iron, titanium, uranium, and thorium. Consequently, the sludge is

“  The feed material for the process is zircon sand, which contains uramium and thorium in low
concentrations. Each lot of zircon sand delivered to the site is accompanied by a certificate of analysis
demonstrating that the concentration of radioactive materials is less than the 0.05% criteria for licensing
pursuant to 10 CFR 40. The active inventory is approximately 150,000 pounds.
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SUMMARY OF FIELD SAMPLING
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Field Screening Findings
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Pond Number

1-East

1-West

Pond 2 (Closed)

Pond 3

Pond 4 (Closed)

Pond § (Closed)

Pond 6-Lower

Pond 6-Upper

Pond 7

Pond 8

Pond 9

TABLE 1
Contents of the Storage Ponds

General Description of Contents

Initial discharge point for neutralized effluent -
Emptied on a quarterly basis

Initial discharge point for neutralized effluent -
Emptied on a quarterly basis

Pond dredged and closed in July, 1991. Contents
(sludge and soil) transferred to Ponds 7 and 6.

Inactive impoundment containing only rainwater.
Does not contain radioactive materials in excess of
background.

Does not contain radioactive materials in excess of
background.

Does not contain radioactive matenals in excess of
background.

Contains discharge from 1-East and 1-West, and
sludge from Ponds 2 and 7.

Contains discharge from 1-East and 1-West, and
sludge from Ponds 2 and 7.

Contains soil removed from the bottom of former
Pond 2 after the Pond 2 sludge had been transferred
to Pond 6.

Contains process water that is shipped off-site.
Does not contain radioactive materials in excess of
background.

Contains process water that provides surge capacity
for the effluent feed to the desalinization system.
Does not contain radioactive materials in excess of
background.

“Excluding sludge layer.

Sludge Depth
(fo

<]

<]

<8

<8

Maximum
Annual Water
Depth (i)~

4

-
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TABLE 2
Field Screening Count Rates

Examination of Horizontal Homogeneity

in Ponc &-Upper and Pordd &-Lower

Pond &-Upper Pard 6 Lower
field Screening Resuits Fleld Screening Results

Count Average |Ave. Count Count Average Ave. Count

Core iD Time (sec) | Upper Sgmnt | Lower Sgmnt [Counts Rate (1/sec ) Core 1D [Time (sec) W& Lower Counts Rete (1/sec )
A2 A A A VA A - AD5 25 3530 3530 1 3530 1%1.2
5-812 25 2330 2590 2460 98.4 5805 25 2800 3820 3310 132.4
6-c12 15 1370 1500 1435 95.7 6-C05 25 3390 990 3590 1%7.6
5-012 15 1450 1560 %75 983 5-005 25 3900 %290 2095 43,8
6512 5 1550 1570 1560 104.0 5-£05 25 3510 4530 %220 1688
5-F12 5 1470 1540 1505 100.3 6-F05 25 %720 %579 [T 185.8
S A1) 25 25101 2880 7585 103.4 - AD4 25 %610 5390 5000 200.0
6811 25 2355 | 2648 2497.5 5.9 &-804 25 3745 4200 3972.5 158.9
AGE 25 2260 1 2750 2505 100.2 6-C04 25 3770 990 4380 175.2
6011 25 2290 2640 2465 956 &-00% 25 %100 680 2390 175.6
5-E11 25 2570 2590 2580 163.2 6-E04 25 %500 570 4585 1884
5-F17 25 2940 2510 2725 109.0 6-F04 25 5160 2890 5025 201.0
6-A10 25 2390 2530 2460 98.4 £-A03 25 4310 2760 4535 181.4
6-810 25 2680 2780 2730 109.2 &-803 25 %220 5080 L850 186.0
6-C10 25 2680 2830 2755 110,2 &-C03 25 3400 $560 %480 .2
6-010 25 2420 2930 2575 107.0 6-D03 25 870 5050 %480 178.4
5-€10 15 \ 730 | 1720 1725 115.0 6-£03 25 %100 %600 2350 174.0
6-F10 25 30,7 | 2280 2550 106.0 5 £03 25 %120 %900 4510 180.4
&-A09 25 1820 | 2370 2095 83.8 6-A02 25 3800 260 4030 161.2
6-809 25 2250 2420 7335 3.4 5-802 75 3710 %070 3890 55.6
5-C09 25 2100 2450 2275 91.0 5-C02 25 3370 2080 3725 149.0
6-009 25 2450 2490 2470 8.8 6-002 i 3410 1280 3845 153.8
5 E00 25 2510 2850 2680 107.2 &-202 25 3800 %190 995 159.8
5-F09 25 2480 A 2480 9.2 &-F02 25 3960 %570 4265 17C.6
& AGE 25 2140 2850 2495 9.8 5-A01 25 1280 4130 3705 148.2
6-6808 25 2930 2900 291% 116.6 6-801 25 3360 3920 3640 145.8
5-C0B 75 2510 2BE0 2695 107.8 6-c01 25 560 %170 3865 154.6
&-008 25 2870 2850 2860 T14.4 6-001 25 3400 3970 T685 1ar.4
6 £08 25 3210 2780 2995 119.8 5-€01 25 T560 %020 3840 153.6
6-708 25 2880 2790 2835 113, 4 6-FO1 25 3560 %070 3815 152.6
Averages 103.5 Aversges 166.3
Ste Dev.= 8.1 Std Dev. s 17.1
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TABLE 3
Results of Isotopic Analyses for Four Randomly-selected Cores

Collection Location Isotopic Concentration (pCi/gram)'
U-238 U-234 Th-230 Th-232 Th-228
6B-11-1 409 417 516 98.5 90.3
6B-11-2 255 249 275 58.9 60.5
6E-10-1 305 301 N 77.1 73.0
6E-10-2 200 188 238 48.4 48.0
6C-4-1 124 127 229 36.6 37.3
6C-4-2 138 142 206 40.2 42.0
6E-2-1 347 479 73 72.9 62.0
6E-2-2 171 177 212 424 422

0 Activity concentrations reflect dry weights after all water is driven off for sample preparation. No
corrections for natural moisture content are shown.



Pond

1-East

1-East
6-Upper
6-Upper
6-Lower
6-Lower
All Ponds
All Ponds

TABLE 4
Results of the D’Agostino Test

Distribution
(Null Hypothesis)
Normal
Lognormal
Normal
Lognormal
Normal
Lognormal
Normal
Lognormal

Y-Statistic

0.16181
-23.0123
-9.45779
-50.5779
-4.46726
-51.4344
-5.91323
-75.7127
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Range of
Significance
{a=0.05)

-2.757 10 1.038
-2.757 to 1.038
-2.757 to 1.038
-2.757 10 1.038
-2.757 to 1.038
2,757 to 1.038
-2.652 10 1.176
-2.652 10 1.176
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TABLE §

Mean Concentration of Source Materials at MEI’s Flemington Site

Location
Pond 1-East
Pond 6-Upper
Pond 6-Lower
Pond 7

1

Mean Source Material Concentration (ppm+ o)"
314 4+ 67
222 4 49
243 + 44
201 + 36

A USNRC license is required if the concentration of source material exceeds SO0 parts per million

(ppm)
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FIGURE 1
Site Location Map

»




FIGURE 2
Map of Pond Locations
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FIGURE 3
Sampling Locations, Pond 1-East
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FIGURE 4
Sampiing Locations, Ponds 6-Upper and 6-Lower
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FIGURE §
Core Extraction Device
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FIGURE 6
Sampling Locations, Pond 7
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FIGURE 7

Frequen~ ' Distribution of Source Material in Ponds
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Photo 1 Sludge Pumping from Pond 1-East.

The pump was placed near sampling team members on the left. One end of the pump was
connected to a tube several feet long that extended to the bottom of the pond. The team member
on the right held the tube for stability. A sample container was linked to the other end of the
pump iand was held by the team member on the left. The sludge was pumped directly into the
container.

Photo 2 Liners Using Clear Lexan tubes. |
A clear Lexan tube (on the left) was inserted into the core sampler (on the right) as a liner for

sludge collection at Ponds 6-Upper and 6-Lower.
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Photo 3 Coring Device for Pond 7.

This device consisted of a 2-foot long stainless steel cylinder, a flapper valve, and a
maneuvering handle. The dry ground shown in this photo was from the northwestern quadrant
where soil was tightly packed and contained numerous small pieces of rock. In order to reach
the soil under the rainwater in the other quadrants, a 4-foot extension rod was attached to the
device. A 2 foot-long Lexan tube with 2-inch diameter was placed on the inside of the cylinder
as a liner (not shown). Soil was collected directly into the liner.



Photo 4 Several Sludge Cores Collected from Rows 11 and 12
of Pond 6-Upper.

Strata of sludge in cores collected from Rows 10 (not

shown), 11, and 12 were not obvious. Different

types of sludge in various colors mixed in the cores.

Photo 5 Cores of Row 08 from Pond 6-Upper (from L to R:
Cores 6-A08, 6-B08, 6-CO8, 6-D08, 6-E08. and 6-10R)
In Rows 8 and 9 (not shown), sludge strata appeared in
the upper half of the cores. The lower half of the cores
contained primarily black sludge and small amounts of
white sludge.
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Photo 6 (Middie) Row (4 from Pond 6-Lower (from L to R:

Cores 6-A04, 6-BO4, 6-CO4, 6-D04, 6-E04, and 6-F(04).

0-15ft gr. yish and relatively homogeneous sludge

1.5 -4 ft ma 1y different thin sludge strata in various
colors

4 ft down: sludge appeared to be similar to that in
0-1.5f.
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Photo 7 (From L to R) Rows 03, 02. and 01 from Pond 6-Lower
(For each row, from L to R: Cores 6-A0i. 6-B0i, 6-COi.
6-DOi, 6-EOi, and 6 F-0i, where i=3. 2, and 1)

0-1.5ft:
1.5 -4 ft:

4 ft down:

grayish and relatively homogeneous sludge
many different thin sludge strata in various
colors

sludge appeared to be similar to that in
0-1.5f
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Photo 8 (Middle) Row 05 from Pond 6-Lower (from L to R:
Cores 6-A05, 6-B0S, 6-C05, 6-D0S, 6-E05, and 6-F05).
Small multiple tiers of sludge were not observed. The
cores contained basically mixed black and white sludge.
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Photo 9 Spiral Survey Pattern for Field Screening

The team member on the left steadily rotated the core

and the team member on the right scanned along the
segment downward in a constant speed (=2.5 - 4.5 cm/sec).
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APPENDIX A: FIELD SCREENING RESULTS
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APPENDIX B: ANALYTICAL (GAMMA SPECTROSCOPY) RESULTS




| Collection | Radionuclide Concentration (ppm, wet weight)
Location L — S T Y Y S RS ;-
| U238 T'h-234 U-234 Th-230 [h-232 h-228 TOTAL

POND 1-EAST

Lo

NOXLNT T WOUSINOYIN

~

s
Pag NN R ST )

e R Py y 0 WO

% Wy res



VUNESIUM ELEXTRON, P
."I.v\'!I' o .&l"s
Consthuonts m Weste iy’

ey 13, 19, P
|
|
|

oc

POND 6-UPPER

-
—
=
~
-—
-
-
-
o
—
—~
—_
—~
—_—
P
-
-~
-—
-
-
-
-
-
&/
[
-
=
<
o
-
F\
-
=
.
~
~
44

ation

M

Collection

LA

———————
| 1




Coilection Radionuclide Concentration (ppm, wet weight) F
S U--38 Th-234 U-234 Th-230 Th-232 Th-228 TOTAL
6-A-9-1 1.15E+02 1.67E-09 6.19E-03 1.91E-03 1.32E+02 1.77E-u8 248
6-A-9-2 9.96E+01 1.44E-09 5.34E-03 1.65E-03 1.31E+02 1.75E-08 230
6-B-10-1 1.12E+02 1.62E-09 5.99E-03 1.85E-03 1.41E+02 1.88E-08 252
6-B-10-2 1.056402 1.58E-09 5.85E-03 1.81E-03 1.40E+402 1.83E-08 249
6-B-11-1 1.10E+02 1.60E-09 5.93E-03 1.83E-03 1.10E+02 1.47E-08 221
6-B-11-1 1.14E+02 1.65E-09 6.10E-03 1.89E-03 1.14E+02 1.52E-08 228
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6-D-11-1 1.50E+02 2.17E-09 8.03E-03 2.48E-03 1.16E+02 1.55E-08 266
6-D-11-2 9.68E+01 1.40E-09 5.20E-03 1.61E-03 1.28E+02 1.71E-08 225
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l 6-E-10-1 1.02E+02 1.48E-09 5.47E-03 1.69E-03 1.32E+02 1.76E-08 234 I
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Collection Radionuclide Concentration (ppm, wet weight)
S — U-238 Th-234 U-234 Th-230 Th-232 Th-228 TOTAL
l 6-E-102 | 1.11E+02 1.60E-09 5.94E-03 1.84E-03 1.12E+02 1.S0E-08 223 !
¥ SE-102 | 9.88E401 1.43E-09 5.30E-03 1.64E-03 1.12E+02 1.S0E-08 211
6-E-11-12 | 1.14E+02 1.66E-09 6.15E-03 1.90E-03 1.26E+02 1.69E-08 241
t 6-E9-1 | 1.24E+02 L& : 6.67E-03 2.06E-03 1.30E+02 1.74E-08 255
6E92 | 1.42E+02 2.06E-09 7.62E-03 2.36E-03 1.90E+02 2.54E-08 132
} 6-F-102 | 4.39E+01 6.37E-10 2.36E-03 7.29E-04 3.38E+01 4.52E-09 78
6-F-12-12 | 1.1SE+02 1.66E-09 6.16E-03 1.90" 03 1.29E+ y? 1.72E-08 243
I-(;-F-S-IZ 1.32E402 1.91E-09 7.07E-03 2.19E-03 2.06E+02 2.75E-08 338
POND 7
7-LL 9.19E+01 1.33E-09 4.94E-03 1.537 03 1.69E+02 2.26E-08 261 !
7-LR 7.24E+01 1.0SE-09 3.89E-03 1.20E-03 1.OOE 402 1.34E-08 173 i
7-UL 3,335 <01 4.82E-10 1.79E-03 5.52E-04 1.67E+02 2. 24E-08 64 !
L_7ur 8.26E+01 | 1.20E09 | 4.43E03 1.37E-03 8.95E+01 1.20E-08 172
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APPENDIX C: DOSE RATE TO AN INTRURER

The dose rates (internal and external) in the vicinity of the MEI sludge ponds “vere
determined from computer modeling of the various exposure pathways based upon knowledge
of the amount and distribution of the contaminants of concern in the waste sludge. For this
effort, the methodologies contained in "A Manual for Implementing Residual Radioactive
Material Guidelines" (ANL, 1989) were used. The computer code RESRAD (Version 4.1),
developed at Argonne National Laboratory for the U. S. Department of Energy, was used to
calculate radiation doses to an on-site intruder from radioactive contamination in soil. In this
computer code, nine environmental pathways are considered, however only the following are
applicable to intruders on the MEI property:

. Direct radiation from radionuclides in the sludge; and

. Ingestion of sludge.

Te assess the radiation dose to an intruder, the following parameters were used as input to
the RESRAD code:

. Ponds 1-East, 6-Upper and 6-Lower were modeled as a single
impoundment with dimensions equal to 8,840 m?.

. The thickness of contaminated material is evenly distributed over the
entire impoundment at an average depth of 2.4 meters, which is
approximately equal to the maximum depth of the sludge in the ponds
during the October 4, 1993 sampling period.

. The radionuclides in the soil are evenly distributed throughout the en:'r
impo:.adment at an average concentration of 35.99 pCi/g of *U and 14.23
pCi/g of ®*Th. These are the mean activity concentrations (wet weight) for all
of the ponds combined. The radioactive daughters are assumed to be in
equilibrium with the parent of the series.

. There is no cap or cover over the ponds



MAGNESIUM ELEKTRON, INC.
“Identification of Radiological
Constituents in Weaste Slag*®
Fanuary 13, 1994, Page 64

. Sludge ingestion rates for intruders is 50 mg per day (EPA, 1989). To

ensure conuarvatism, this rate applies to children over six years of age,

and includes the predicted incidence of "pica®."

. All other input parameters to the RESRAD code, including dose
conversion factors, were selected from the RESRAD default values.

The maximum possible dose rate (TEDE) by all pathways for an intruder that remains
directly over the sludge ponds at the MEI property is 0.02 millirem per hour. This dose rate
drops rapidly as the intruder moves away from the ponds. The following are the individual
doses from each pathway:

Exposure Fathway Dose Rate (millirem per horr)
Direct 2.15 x 107
Ingestion of Soil 2.34 x 10*
TOTAL - ALL PATHWAYS 2.18 x 107

7 *Pica” is defined in the EPA E.posure Factors Handbook as "abnormally high soil ingestion rate”
(EPA, 1989). Although abnormal soil ingestion is uncommon, it is included in this analysis in order to
interject & measure of conservatism.
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APPENDIX D: DOSE RATE TO THE NEAREST OFF SITE RESIDENT

To determine the maximum possible dose rates for individuals that live in the vicinity of the
MEI site, the CAP88-PC computer codc was used. The CAP-88 (Clean Air Act Assessment
Package-1988) model permits assessments of both collective population dose, and inaximaliy
exposed individual dose. CAP88-PC uses a modified Gaussian plume equation 1o estimate
the average dispersion of radionuclides released from up to six sources, which may be either
elevated stacks or uniform area sources (EPA, 1992).

The program computes radionuclide concentrations in air, rates of deposition on ground
surfaces, concentrations in food, and intake rates by people from ingestion of food produced
in the assessment area. Estimate. of the radionuclide concentrations in produce, leafy
vegetables, milk and meat consumed by humans are made by coupling the output of the
atmospheric transport models with the USNRC Regulatory Guide 1.109 terrestrial food chain
models. A library of meteorological data for most major cities is supplied with the code.
The following assumptions were used as input to the CAPS8-PC code 'or estimating dose
rates at various distances away from the MEI sludge ponds:

. Meteorological data from Lakehurst, New Jersey (Lakehurst Airport)
were deemed applicable to conditions at Flemington,

. A uniform area source configuration was assumed.

. The area of the three sources of emissions is equivalent to the
dimensions of the three sludge ponds (e.g., 68C m® for Pond 1-East,
and 4080 m? for each of Ponds 6-Upper and 6-Lower).

. A momentum plume rise was assumed.

. Agricultural usage fits an "Urban" scenario, meaning that 100% of all
vegetables, milk and meat consumed by the off-site residents are
produced at home.

. The uranium and thorium daughter concentrations in the release
fractions are equal to the parent concentrations of 35.99 pCi/g and
14.23 pCi/g, respectively. These are the mean activity concenirations
(wet weight) for all of the ponds combined.
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Assuming a maximum dust loading of 200 micrograms per cubic meter
(NCRP, 1987)," a mixing height of 10 meters (Till, 1983), and an
average annual wind speed of 10.7 miles per hour (Ruffner, 1986), the
activity release rate from the site is 3.1 x 107 Ci of ™ U per year, and
1.2 x 107 Ci of ¥ Th per year,

The distance to the nearest off-site receptor is 225 meters to the north-
northwest of the sludg: ponds (O'Brien, 1990).

Residents spend 24 hours per day, 365 days per year at the off-site
location.

All other input parameters to the CAP88-PC code, including dose
conversion factors, were selected from default values.

The maximum possible dose rate calculated by the CAP88-PC code for all pathways is 0.10
millirem per year for the nearest off-site resident. The following are the individual doses

from each pathway:

Exposure Pathway

Dose Rate (millirem per year)

Ingestion 1.33x 10°
Inhalation 9.17 x 10?

Air Immersion 4.38 x 107
Ground Surface 6.75 x 10°
TOTAL - AL PATHWAYS 1.00 x 10"

" This value is clearly conservative since this dust loading value is for dusty operations while the
materials contained in the sludge ponds are always in a wet (gel-like) form.
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