
CINTICHEM, INC.
P.O. BOX 816

TUXIDOO, NEW YORK 10987 [914] 351-2131 December 11, 1997

Mr. Dominic Orlando
U.S. Nuclear Regulatory Commission
1 White Flint North
11555 Rockville Pike
Rockville, MD 20852

Subject: Second Response to Question: Cintichem Bedrock Dose Assessment

Dear Mr. Orlando:

I am providing the following clarification as a follow-up to your telephone conversation
with James McGovern, Plant Manager, in early December. In this discussion you
requested additional detail regarding the water pathway dose assessment.

Attachment 5 of the Bedrock Dose Assessment report provided an estimate of radiation
exposure to a hypothetical on-site resident due to the ingestion of groundwater that
could be affected by residual radioactivity contained in on-site bedrock. Dose
conversion factors were obtained for the radionuclides that were identified to be
present in the bedrock. These conversion factors were based on the water ingestion
pathway results that were determined while developing criteria for residual
radioactivity in on-site soil. The water pathway dose due to radioactivity in soil, as
modeled by RESRAD, is dependent on the total inventory of radioactivity in on-site
soil. It is this total inventory of radioactivity that is assumed available to produce a
radionuclide concentration in the ground water.

The "Site Soil Inventory Limit" listed on page 1 of Attachment 5 is the quantity of a
radionuclide that, if present in the site's soil, could produce 4 mRem per year of
radiation exposure through the water ingestion pathway. This quantity was then used
to estimate the dose contribution that residual radioactivity in bedrock could produce
by assuming that bedrock radioactivity is an extension of the radioactivity in soil. This
assumption is valid because the bedrock's radioactivity is actually contained in soil
within fissures of the bedrock. Thus, the radionuclides in the bedrock's "soil" are
subject to the same physical and geochemical mechanisms as that of the soil's
radioactivity. Since this "total inventory" quantity of radioactivity (by individual
radionuclide) is additive to any residue radioactivity that may be contained in site soil,
the same water pathway dose conversion factors used for soil would also apply to the
bedrock.
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The water pathway dose conversion factors used in Attachment 5 (as well as
Attachment 6) were derived by taking the reciprocal of the quantity of radioactivity
that would produce the EPA drinking water criteria (i.e., 4 mRem/yr) divided by 4
mRem per year. An example for Cs-137 would be as follows:

1 = 5.44 E-4 mRem/yr
7.35 E3 mCi / 4 mRem per year mCi

Drinking water pathway doses were estimated for the three bedrock regions (i.e.,
Reactor, Canal-Gamma Pit and Hot Laboratory) by determining the total inventory .of
each radionuclide of interest detected in each region. The total quantities of each
radionuclide were obtained using bedrock characterization data provided in Tables 4,
5, 6, and 7. The total quantity of each radionuclide, summarized by region as well as
by the grid box slabs within each region, are presented in Tables 1, 2, and 3a-c.

These totals of regional radioactivity (by individual radionuclide) are shown in
Attachment 5 as "Bedrock Inventory (mCi)" for each of the three bedrock regions. The
hot lab bedrock region includes the sum of the radioactivities from the T-1, Carpenter
Shop, and Area Between subregions (i.e., Tables 3a, 3b, and 3c data, respectively). The
drinking water pathway doses were calculated for each bedrock region by multiplying
a region's inventory of each radionuclide by its dose conversion factor. As an example,
the dose from Cs-137, from the Reactor region's bedrock, was calculated as follows:

0.2112 mCi (Cs-137) x 5.44 E-4 mRem/yr = 1.15 E-4 mRem/yr
mCi

Each radionuclide's annual water pathway dose, by each of the three regions, is listed
in Attachment 5 under "Drinking Water Pathway Dose (mRem/yr)." The total drinking
water pathway dose for each bedrock region was then determined by summing the
individual radionuclide's doses, which were determined to be 4.8 E-4, 2.37 E-2, and 5.0
E-1 mRem/yr for the Reactor, Canal-Gamma Pit, and Hot Lab regions, respectively.
The total predicted annual radiation exposure from the drinking water pathway, due
to residual radioactivity contained in the Reactor, Canal-Gamma Pit, and Hot Lab
bedrock, is 0.524 mRem.

The body of groundwater beneath and adjacent to these affected bedrock areas is
monitored by three monitoring wells (1d, 2d, and 3d) which penetrate the bedrock.
Monitoring well ld is located approximately 8 meters east of the Hot Lab building and
22 meters east by northeast of the center of the Gamma Pit. Monitoring well 2d is
located between the Hot Lab building and the southeast corner of Building 3,
approximately 20 meters northeast from the center of the T-1 bedrock area. This puts
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the well in the center of the fracture zone through which groundwater flows from the
Hot Lab toward the Carpenter Shop. Monitoring well 3d is located approximately 30
meters east of the Hot Lab building and 30 meters south of Building 3's Carpenter
Shop. As such, these monitoring wells represent the scenario in which a future
resident drills a domestic water well in the "worst case" areas.

The 1997 groundwater samples from these monitoring wells do not indicate any
detectable gamma emitting radionuclides. Strontium-90 was found to average at or
less than 1.28 E-9 pCi/ml, 0.97 E-9 XCi/ml, and 1.46 E-9 XCi/ml, respectively. Using
dose conversion factors derived from Table 2, Appendix B of 1OCFR20, Sr-90 water
effluent concentrations being equal to 50 mRem per year, these concentrations equate
to less than 0.128, 0.097, and 0.146 mRem per year, indicating that the predicted water
pathway doses in Attachment 5 are over-estiamted and conservative.

Should you have any further comments or questions, please contact me at (860) 353-
2300, or Mr. James McGovern at (914) 351-2236.

Very truly yours,

Joseph . Adler
Manager, HSEA

Attachment, as stated
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