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Vermont Yankee Nuclear Power Corporatior (Verwont Yankee) requests approval,

pursuant to 10CFR20,302(a) to dispose of radicactively contaminated soll located
beneath the plant Chemistry Laboratory fleoor, by leaving that waterial in place,

A leak in a Chemistry Laboratory sink dJdrain inside the Radiation Control Area
{RCA), was discovered early in 1991, It haa led to contamination of soil beneath
the laboratery floor. It was found at the time of discovery that a portion of
the drain line between the sink and the floor had developed a leak, Upon
Aetailed investigation it was determined that portions of the "uried drain line
had falled. This included an elbow connecting the vertical drain .ine to
horizontal piping, approximately 15 inches below the concrete floor, allowing
liquids poured down the sink to go int. the soil below the laboratory fleor
rather than the intended 4,000 gallon ¢i acity Chemlecal Drain Tank (TH-19A

Wastes from this drain tank are processed for chemical as well as radlonuelide

content along with other plant liquid wastes,

A8 soon us 1t was determined that the pipe had failed, the pipeline vas {solated
from the laboratory sink such that no further contamination could be released via
this pathway., The end of the pipe has been capped and the ares of excavation has
been backfilled with concrete to the original floor line so that the line is now
inaccessible, Appropriate notations will be placed on building prints warning
of the material beneath the floor and referencing the file number where
documentat’ o of these activitles are kept.

New piping for the sink has been run above 'he floor to the collection tank.
This new piping is accessible over its full length for periodic inspection to
preclude a repeat of this event.

The length of time this condition has existed 1s not known and cannot be
determined exactly, however, for purpose of this submittal, an extended time
period oi ten years is assumed in order to bound the potential impacts associated
wvith the drain line leakage. It is estimated that 10 liters per week of reactor
water hLave been routinely discharged to this sink as a result of chemistry




sampling activiiies, Other non-radicactive liquids and chemicals were alse
di.posed of utilizing this sink, The results of radiologlcal analyses of reactor
water samples wert reviewed for recent years to calculate an estimate o1 the
concentration and total activity that may have been discharged to this sink over
time, Samples ¥ soll “cum grade te bedrock wore obtained from a split-spoon
boring through veu Chemisiry Laboratory floor, Samples were subsequently analyzed
for chemical and radlonuclide distribution and concentraticn,

The Chemistry lLaboratory is located in the lower level of the office building at
the north end of the turbine building complex, During plant construction, this
area was excavated to bedrock at a depth of approximately 15 feet below the
Cheidstry Laboratory floor (E1, 233'%#), The area under the laboratory was then
filled to its current grade and the concrete laboratory floor poured. Removal
of this contaminated material {s {mpractical due to the fact that it is located
underneath existing building structures. Furthermore, concentration: of
contaminants are very low and pose no significant risk to the health and safe.
of plant workers or the general public.

2.1 __Physical Properties

Discharge fr(~ the Chemistry Laboratory sink seeped directly into the struetural
f111 beneath the building floor sleb, The contaminated material consists of
approximately a 15 foot thickness of structural fill placed during plant
construction, The fill itself is a unitorm fine-grained sand with some silt and
minor gravel. This is a well defined volume, confined on three sides by exlsting
foundations and on the bottom by bedrock., 1f it is sssumed the soil volume under
the entire 150 foot length of buried pipe has become contaminated, the total
volume as estimated by projecting a cone shaped spread of activity downward and
laterally away {rom the horizontal pipe, is zbout 58,500 cubic feet. If it is

assumed the leak was local in nature, the zone of contamination may be

represented by a 120° cone extending down 15 ft., and would contain approximately
10,600 ft®. The larger, more conservative value was selected for this evaluation
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contamination, (5§-2), was also analyzed by toxicity characteristic leaching
procedure (TCLP) including TCLP metals, TCLP seml-volatiles, and TCLP zero
headspace extraction (ZHE) volatile organics. In addition an organic vapor meter

(OVM) was used tv test samples as they were withdrawn from sanpling equipnent.

OVM analysis used to screen samples during sampling operations detected no
organic vapors from any of the samples taken. Laboratory analyses showed neither
TCLY ZMF volatile organics nor TCLP semi-volatiles to be present above detection
1imits., TCLP metals were found to be below EPA regulatory limits. Velatile,
semi -volatile and metal test results for all three samples are below regulatory
limits., The ammonia, chloride, nitrate and I'h parameters ave also well within
normel ranges. These tests suppost the conclusion made by ENSR (Ref. 1) that the
soil beneath the Chemistry Laboratory is pot a RCRA characteristic harardous

vaste,

2.4 Radiological Properties

A continuous 3" diameter split-spoon boring, (MW-1), was taken from the Chemistry
Laboratory floor elevation down approximately 15 feet to bedroc.. 1t was not
possible to take this core sample directly adjacent to t e pipe at the location
of the failed elbow between the transition from vertical to horizontal pipe rurs,
This was due to the presence of a concrete electrical duct bank buried just below
the horizontal run of the drain pipe from the Chemistry Laboratory to the
chemical drain tank. The boring was thus located approxirately 4 feet from the
vertical portion of the drain line inside the Chemistry Lavoratory. At
approximate 1 vertical foot Intervals, three inch samples of the removed soil
were retained and analyzed for radionuclide distyvibution and concentration, The
environmental Technical Specification lower 1limi of detection (LLD), as
specified in Technical Specifications, Table 4.9.3 for sediments, were applied
to the ana'yses., The samples were analyzed in the "as found" moist condition
without oven drying and are reported as "wet", which {s the standard
environmental laboratory practice for "in-situ" sample reporting (for other than
sediment samcles). The moisture content of these samples was estimated not to
exceed 10-20%, by weight, thus density cusrection would not greatly affect the

reported results, given other uncertainties in the collection and measurement
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program. Co-60 and Mn-54 were the only two radionuclides of plant origin

detected,
TABLE 1 (Revised)
SOIL BORING SAMPLE RESULTS (Boring MW-1)
DEPTH BELOW TOP OF FLOOR Co-60 Mn- 54
(inchea)_ (pC!/Kg. wat)
25.5 308 5 §
37.5 383 539 I
49.5 1131 914
73.5 296 12
104.5 351 1
| 109.5 221 7
| 133.5 166 <MDA
| 160, 5 | 90 5
| 184.5 079 | QMDA |
f AVERAGE 425 183 g
‘ CONCENTRATION |

Block samples taken at the point Immediately below where the pipe penetrates the

|
: floor had a Co-60 concentration that peaked at 1,1E+05 picocurie/kg.
|
'

It should

be noted that several short lived plant related radionuclides were detected in

this sample, indicating recent leakage, but were not detected in samples taken

at cdepth, Table 1 presents the results of analysis of the core boring with
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respect to depth below the laboratory concrete floor, It might be expected, had
the boring been able to be taken in close proximity to the vertical pipe, the
measured values would reflect the higher values measured in the block samples.
Assuming this were to be the case, it would be Indicetive that the activity has

not moved laterally to any great extent and that an estimate of total activity

- based upon one boring or the block sample, would result in an overestimation of

r total activity.
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Sanpling in the boring was Jone using a split-spoon s.mplor 3 ft long and 2% in
diameter, The yenetration depth used for esch sample attempt was only 2 ft. Due
to the nature of the soill, a relatively dry, fine to medium-grained sand,
recovery of samples averaged about 60% (of the 2 ft attempted for each split.
spoon sauple). The recovered portion of each sample represents about the top 603
of the soil depths penetrated in each attempt; the bottom portion of sample
sloughed out of the sampler.

Approximate 2.3 inch segments of esch split-spoon sample were selected and
analyzed, vne for radicactive and one for chemical constituents. Samples to be
analyzed werc selected from the recovered material in each split-spoon based upon
judgement of the representative nature of the sample as well as the spacing. For
example, material such as loose gravel wash typically found at the top of ruch
split-spoon samples was not selects” for testing. As a result of the limited
recovery and the - ature of such a b 'ing operation, the accuracy of the sample
depths may vary as much as +/- 2 to 3 inches from the reported values.

Results o! radiological analysis of soll boring samples Indicate the presence of
matearials in the soil which could only have come from plant operation,
Concentrations are highest beneath the pipe (1.125E+05 pCl/kg for Co-60), but
considerably lower with depth (90 pCi/kg Co-60 at 12 ft below the floor). The
distribution of rad. .nuclides suggests that the movemert of these radionuclides
is, as expected, greatly restricted in the soil. Cobalt-60 was the principle
radionuclide detected, and the only plant nuclide found below a depth of 4.2 feet
below the Chemistry Laboratory floor.

While radionuclide measurements done on the soil boring samples indicate that the
higher values near the top of the soil column (in close proximity to the leakage)
and a decrease with depth, a relatively high value (879 pCi/kg) was obtained
from the bottom sample of boring in comparison with the sample taken just above
it (90 pCiskg at 13 feet). The core boring data in total suggests the following:

a. Migration of radionuclides does appear to be retarded by sorption of
ions onto soil particles, There was some doubt about the degree to which
this would occur due to the use of crains for disposal of chemicals.
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TABLE 2

REACTOR WATER ANALYSIS SUMMARY DATA

DATE Co-60 Kn-54 Cs-134 Cs-137
(uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
5/88 9.05E-05 S.23E-05 | 9.11E-06 | 1.49E-05
6/88 8.38E-05 | 5.45E-05 ] 1.50E-05 | 8.08E-05
7/88 5.35E-05 3.96E-05 | 1.48E-05 | 1.50E-05
8/88 4.49E-05 | 3,45E-05 | No Data 7.32E-06
9/88 5,47E-05 3.96E-05 | 4.19E-06 | 4.33E.06
10/88 5,99E-05 3.85E-05 | 1.BYE-06 | 4.08E-06
11/88 3.96E-05 5,88E-05 | 5.40E-06 | 7.35E-06
12/88 8.38E-05 5.52E-05 | 5.25E-06 | 5.92E-U5
. 1/8% 1,.88E-04 1.36E-04 | 1.65E-C5 | 2.43E-05
[ﬁi 3/89 1.03E-"} 4,71E-04 | 2.37E-04 | 2.11E-04
4/89 4,.87E-05 5.04E-05 | 1,22E-05 | 2.48E-05
5/89 5,.82E-05 | 4.44E-05 | 9.90E-06 | 9.31E-06
6/89 6 .06E-05 4.34E-05 | 6.01E-06 | 5.15E-06
1/89 8.9&2-05 4,29E-05 | 2,77E-06 | 3.28E-06

I AVERAGE 1.42E-04 8.31E-05 | 2.62E-05 | 2.98E-05 n

Table 3 lists radionuclides and tueir relative concentrations with no decay and
also the concentration with a decay period of 2.5 years. 2.5 years 1epresents
a very conrervative travel time to the river and neglecting soil retardation

effects. We have determired, for a conservative evaluation, that seven
radionuclides, H-3, Mn-54, Fe-55, Co-60, Cs-134, Cs-137, and Sr-90 should be
considered as present., These seven radionuclides represent 99.9% of ths total

reactor coolant actlvity present after 2.5 years.
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TABLE 3

TYPICAL REACTOR WATER RADIONUCLIDES

Neclide Half-life No Decay 2.5 Yr Decay

Years) (uCi/ml) (uCli/ml)
12,2 2.08-02

Co- 60 5,272 1.4E-04 1.08-06 |

Fe-55 2.70 2.48-04 1.3E-04 ﬂ
M- 54 0.855 8.3E-05 1.18-0"
Zn-65 0.667 1.78-04 1,3E-05
§b-125 2.77 2.3E-05 1,2E-05
Ceo-144 0.778 8.0E-06 8,6E-07
Cs-134 2,065 2.6E-05 1.1E-05
Cs-137 30.17 3,0E-05 2.8E-05
§r-90 28.6 6.9L-08 6.5E-08
2695 0.175 3, 9E-04 2.0E-08
Co- 58 1,194 7.1E-05 9,4E-09
Fe-59 0.122 1. 6E-04 1.1E-10
Cr-51 0.076 1,7E-04 2,0E-14

-

The concentrations of radionuclides not measured in thi monthly samples were
based upon the relative abundance of radionuclides in the previously mentioned

laboravory analysis of a reactor water sample,

For purposes of bounding the potential impact, it is assumed that 10 liters of

reactor water per week, at the "batch" values of Table 4, have been disposed in

| the sink over an arbitrarily long 10 year period, and that 100% of tnis water has

|
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gone directly to the soil underlying the Chemistry lLaboratory. With a constant
input and considering decay, it is mathematically possible to calecvlate a total
inventory at any point in time. This analysis assumes a ten year period of

veekly Table & “"batch® relcases. Table 5 tabulates the postulated total
inventory presecnt at the end of an arbitvary 10 year period of weekly "batch"

releases.

3.0 Description of Proposed Disposal Method

1t is proyosed to dispose of the activity hy leaving it in place where 1t
currently resides. By term!{(ating the release of liquids into the falled arain
line, there is nc significant driving force to cause any further movement of the
activity now in the soil below the Chemistry Laboratory floor any deeper toward
the ground water regime, The total quantity of activity is sufficiently small
that it doos not cirrently present a direct radiation exposure hazard to the
Chemistry Laboratory., To remove the material would, however, require a major
excavation effort under tie laboratory floor and {n proxinity to the reac..r
building feundation, and other critical structures, as well as exposure to the
workers peiforming the excavation. The direct exposure as well as potential
airborne exposure to current workers perfcrming remedlation would be far greater
than the potential for exposure to a future population. In fact, there is no
practical way for this material to be removed from under the plant at this time.

4.0 GCeology and Hydrology Comsiderations

Natural soils at the site were removed at the time of plant construction so that
wajor plant structures could be founded on bedrock. Structural fill replacing
soils consists of fine uniform sand with some silt and minor gravel. Natural
soils remain around the periphery of the site. These natural soils consist of
a loose silty fine-grained sand 5 to 15 ft thick underlain by medium dense,
glacio-fluvial, silcy fine-grained sand 10 to 20 "t thice., Where bedrock surface
elevation is below + 220 ft (msl) there also exists deposits of varied fine sand
and silt with a few th'n clay layers. Thickness of these varied deposits ranges

13
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up to 12 f¢, They are typically underlain by a few feet of sand aud gravel

Bedrock under these soils is hard, fresh massive gnelss. The bedrock gurfaze is
undulatory, varying in elevation from about 4190 ft to +730 ft (msl), in the
vicinity of the major plant ittructures. The bedrock surface rises to elevations
of +250 ft to the west side of the plant site, and Arops well below +200 ft to
the east beneath the Connecticut River. Grade in the vicinicy of plant
structures 1s aboutr +250 ft. The top of the Chemistry Laboratorv fleor (12"
concrete) is +248°6".

CGround water depth in the vicinity of plant structures is about 4230 ft. Average
elevation of the Connecticut River is +220 ft. The building housing the
Chealstry Laboratory is about 300 £t fror the river. Hydraulic gradient is thus
rathet high at 0,05 ft/ft. Ground water fluw rates have been estimated at about
32 feet/yeur, through natural soils, and may be a factor of two or higher through
the fill meteriale. For this reason, onlv 2.5 years {s assumed for travel tiume

to the river.

Bedrock was encountered in the soi1l boring MW-1 at an elevation of about 4233 ft,
The bottom 1.5 to 2 feet of soil encountered in the boring just above the bedrock
surface was damp and a well screen was installed in the hole tou attempt to
measure watcr levels upon cumpletion of sampling. However, since the well
installation no water has accumulated in the hole. The damp soil encountered
thus may have been a capiliary fringe, but more likely was the remnants of water
leaked from the subject pipe. Thus the natural ground water surfsce appears to
be below the bedrock surface beneath the Chemi-stry Laboratory. Original site
drawings rhow ground water elevation in natural solls to be at ahout elevation
4235 in this area, The present ground sater table may be lower than when
original soils were present due to the somewhat lower permeability of those -oils
compared with the struccural fill and the possible alteration ef ground water
flow regime due the construction of building foundations.

The alteration of ground water due to floods was considered and dismissed as
insignificant, 7The 100-year flood on the Connecticut River reaches an elevation
of only +.7% just below the typical current level of ground water. The 500-year

14







5.1 Nater Sampling Description

In accordance with Technical Specification 3.9.C.1 (and Table 3.9.3), river water
is sampled at two locations on a monthly basis. The sample locations and
descriptions are presented in Table 4.1 of the Off Site Dose Calculation Manual
(ODCM) . At the upstreas control location (WR-21), a grab sample is collected
monthly. At the downstream location (WR-11), aliquots of water are collectcd
automatically, approximately every two hours, by a cowpositing sampler. The
composited sample is picked up wonthly., Each sample is aralyzed for gawwa-
enitting radionuclides. On a quarterly basis, the three uonthly samples are
composited by sampling location and are then analyzed for Tritium (H-3).

Also in accordance with Technical Specification 3.9.C.1, sediment samples are
collected semi-annually from two (2) shoreline locations. A single grab sample
‘ 1s collected from the firet location (SE-11), duwnstream of the plant discharge
. on the west shore of the Connecticut River., Multiple grab samples are collected
from the cecond location (SE-12), upstream of the discharge point where the North
Storm Drain empties into the west side of the Connecticut River. Crab samples

collected at these two locatlons are ana'yzed by gamra spectroscopy.

Grab samoles of ground water are collected quarterly [rom three well locations.
These are WG-11 on the plant site, J-12 in the $SE sector at 2.0 km, and WG-22
(*he contrel) in the N sector at 14.3 km. (WG-22 replaced WG-21 as a vuntrol
during the first quarter ¢f 1991, when Station WG-21 became inaccessible.) Each
sanple is analyzed for gamma-emitting radionuclides and tritium (H-3).

Technical Specification 4.9.C.1 (and Table 4.9.3) provides the minimum detection
capabilities (Lower Limits of Detection, or LLDs) for each reruired sauple
analysis. The LLDs for €-60 and H-3 in river or ground water are 15 and 3000
pCi/l, respectively, There is no LLD specified for Co-60 in sediment, although
it is specified for Cs-134 and Cs-137, LLDs are typically achleved at levels

one-half or better than the values noted above,

16
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doses., One scenario assumes the contamination migrates off site to Vernon Pond

on the Connecticut River where it becomes the source term for subsequent direct
uptake as drinking water, indirect uptake after concentration In fish and
subsequent consumption by man, use of the water for crop irrigation, and direct
exposure from standing »n the shoreline of the pond. A second scenario assumes
the material remains in place until the plant is decommissioned and control over
the site iz no longer maintained. At that time an intruder arrives on site,
drills a well into the soil containing the activity, and/or exhumes the material
and spreads the activity over the ground, grows crops, feeds a dairy cow, and
supports a family on the site. These scenarios are mutually exclusive, i.e., one
or the other may occur, but both cannot occur. Nelther can the intruder be
exposed via the drinking water pathway with the crop production/ingestion pathway
simultaneously. The radiological evaluation has considered all scenarios and

assumes the higher radiulogical impact case takes place.

Another scenario considered is that the radicactivity reaches the on site porable
well used by the plant, during the current period of plant operation. This
potential exposure pathway does not include members of the public but is
restricted to plant employees. The previously described environmental monitering
program (Section 5.1) 1s designed to detect any increase in actlvity in
environmental media due to plant operations. The principle on “ite potable
drinking water well is also included in this program. To date, no plant related
radioactivity has been determined to be present in any well water sample. None
the less, a potential exposure is calculated for this pathway.

6.1 Potential Off Site Exposure Pathways

In this scenario it is assumed the activity moves at the rate of ground water and
arrives at Vernon Pond, Witk a distance of approximately 300 ft and an estimated
groundwater velocity of 32 ft/yr, it is e pected to take 9+ years to arrive at
the pond. Because of the uncertainty over the possible start time of any
migration, it is assumed that 100% of the estimated activity in each weekly
*batch" arrives at the river 2.5 years after its release. It is assumed a

continuous release exists and the annual release consists of the sum of 52 weekly
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*hatch® releases. Effects of retardation Yy the soil are neglected. Table 6
presents the activity assumed to reach the river on an annual basis. It is

assuned this release rate continues for 10 years.

TABLE 6

ANNUAL ACTIVITY RELEASE ASSUMING
2.5 YEAKS OF DECAY

Radionuclide Half-. e Q, Annual Release
(Years) (uCi/Batch) (Total uCi) (Total uCi)

12.2 2 .0E+02
0.85476 §.3E-01
' 2 4E+00
5.272 1.4E+00
2.065 2.6E-01
30,17 3.0E-01
28.6 6.9E-04

* Weekly batch activity re) ased to river, after 2.5 year decay.

** Annual release, 52 times the weekly batch release.

6.1.1 Approach to Analysis

The methods described in Regulatory Guide 1.109 (Ref. 2) are generally applicable
to analysis of the radiological impact of off site releases. The dose model used
for estimation of total exposure is IDLE (Ref. 5) and i{s based upon Regulatory
Ciide 1.109. The entire inventory of activity is assumed tc be continuously
released via a liquid effluent pathway to the river, The release flow rate is
assumed to be small and the activity remains undiluted as it soves to the river,

Credit for 2.5 years decay is taken.

19
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The scenario assumes an essentially constant release rate over a ten year period,
such that the activities listed in Table 6 reach Vernon Pond annually. Dilutien
is assumed in Connecticut River water flowing by the plant. The FSAR (Ref. 3),
states the river flow is typlcally 10,000 cfs, with no less than 1,200 cfs during
the dry season. For purpose of this evaluation, a conservatively low value of
100 efs 1s assumed for the entire year, as the dilution flow.

Pathways considered in this evaluation include consumption of fish, use of the
water to irrigate leafy and stored vegetables, and sediment {rradi.tion to
recreational users of the sghoreline. Regulatory Guide 1.109 (Ref. 2)
bioaccumulation factors, consumption rates, and shoreline activity times are used
in the calculation of the radiclogical impact to man over a one year period. The
time period selected is the tenth year, which calculates the annual dose in the
tenth year, from releases that year as well as dose resulting from residual

activity from the previous nine years of releases.

6.2 Potential On Site Exposure Pathways

Another hypothetical scenario is that activity reaches the on site poteble well;
with subsequent consumpticn of the water by plant euployees. Monltoring of the

water supply wlll ensure this will not constitute an exposure pathway,

The Draft Environmental Impact Statement for 10CFR61 (Ref. 4) also considered
several potantial exposure pathways in its radiological analysis, among them was

an intruder settling on a site once institutional control was lost.

The scenario considered for this application, to demenstrate the extreme case and
the insignificance of the total exposure, consists of an intruder settling on the
planc site after termination of the plant license and decommissioning and
dismantling of all buildings. It {s asgsumed this intruder arrives 20 years from
now and either sinks a well into an aguiter containing the residual activity, or

unearths all of the activity present at that time, spreads it about, plants and

20
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hasvests crops, and raises a milk cow on the land, (These two scenarios are
mutually exclusive).

6.2.1 Approach to Analysis

In general, the dose model used for estimation the total exposure is from
Regulatory guide 1,109, For the ingestion pathway resulting from the intruder
settling on the site 20 years in the future, it is assumed that the decayed
activity is spread over a sufficiently large area to support the growing of crops
as well as the grazing requirements of one cow, in accordance with the values
suggested in Regulatory Cuide 1.109. This total area is calculated to be 4,086
sq. meters.

Doses were calculated for the intruder scenario in which food crops, grazing
requirements for a& milk cow, and inhalation of resuspended material were
considered, for the whole body and seven organs to each of four age groups,
infants, children, teens, and adults, using the consumption rates, or usage
factors as listed in Reg. Guide 1,109,

The following two scenarios use analysis techniques that differ from a strict
Regulatory Guide 1.109 type of analysis. Differences in the scenarios are such
that they do not lend themselves to a direct application of R.G, 1.109. One is
the direct ground plane from a finite size source and the other is a well water
ingestion pathway in which the activity is assumed to be below the ground level,
The direct ground plane exposure component is determined hy the DIDOS computer
program (Ref. 6), which calculates doses from a cylindrical source of stated
density, and is applicable to this assumed scenario cunsisting of a ground plane
source, The whole body ground plane direct exposure fraction, after exhumation
is calculated assuming the decayed activity is exhumed and spread in a layer
equivalent to the plow depth (15 cm.) used in Reg. Cuide 1.109. This equates to
a circular area of 59 meters radius, based upon the previously estimated 58, 500
cubic feet of contaminated soil, It is assumed the receptor stands at the center
of this circle for 8760 hours per year

21
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Radionuclide

ACTIVITY AFTER 10 YEARS OF WEEKLY RELEASES,

TABLE 7

FOLLOVED BY 20 YEARS OF DECAY

Half-life
(Years)

Qe
(uCi/Batch)

-
{(Total uCi)

Q‘ e
(Total ucCi)

12.2 8. 0E+04 2. 6E+04
Mn- 54 0.85476 ' 8.3E-01 5.4E+01 4.
Fe-55 8.7 2 .4E+00 4 LE+02 2.6E+00
Co-60 rﬁi 5.272 1.4E+00 4,1E+02 3.0E+01
Cs-134 2.065 2.6E-01 3,9E+01 4 ,8E-02
Cs-137 30.17 3.0E-01 1.4E+402 8.7E401
28.6 6. 3.2E-01 2.

* Total activity present after 10 yrs of weekly “batch" releases
** That activity after a 20 year decay period

The radiological impart of the on site drinking water scenario has been evaluated
using three approaches. It is postulated that a small family settles on the site

20 years in the future after plant closure and digs a shallow well to obtain its

drinking water needs.

The activity in Table 7 is that activity remaining after 10 years of continuous
releases followed by a 20 year decay period and is that which serves as the

gource term for the caleculating of the intruder scenarlo exposures.

Approach 1

The total activity in the right hand column of Table 7, Qq, forms the activity
source term., It is assused that migration away from the area has not occurred,
nor {s any activity retarded it its movement to an *underground pool®, which is

the source of drinking water. Applying the assumptions presented in Ref. 4, for
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natural percolation of precipitition a into groundwatur system, the measured
precipitation for the site, and assuming a small area of recharge, a conservative
value of total dilution water volume (and hence specific activity) can be
postulated for the scenaric. The methodology presented in Ref. 2 can then be
applied to calculate radiological impacts.

The average precipitation for Vermont Yankee for the period 19611990 was 40" per
year. Ref. 4 lists an annual precipitation rate of 41" and a percolation rate
of 2.9", for a FE site, A recharge area consisting of a circle of 500 ft radius
(7.85E+05 sq. ft.), representing a small fraction of the site area upgradient of
the Chemistry Laboratory, is assumed. The volume of water percolating to the
*underground pool® at a rate of 2.9" per year for 20 years is equivalent to
1.0758411 ml. Using this volume and the activity [rom Table 7 results in the
specific activitins in the drinking water "pool: as listed in Table 8, below.

Table 8

Radionuclide Activity and Concentration in Drinking Water

Nuclide Total
Activity
uCi
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L2.A On Site Potable Well

For the on gite well during plant operation (next 20 years) it ig assumed that
the sampling program will detect any significant increase in activity and that
corrective actions will be Iimplemented before any Individual receives a
’ significant dose.

For the on site well intruder scenario, the 3 approaches result in similar
results. Approach 1 calculates a maximum whole body dose of 6.4E-02 Mrem/yr to
an advlt and a maximum orgen dose of 1, ,9E-01 mlem/yr to the infant liver.
Approach 2 calculates a whole body dose of 4,6E-02 mRem/yr. (Organ dose not
caleulated.) Approach 3 calculates in a whole body dose of 3.8E-01 mRen/yr and
serves to provide an upper bound to the radiological ifmpact,

1.2.2 Direct Ground Flane Exposure

At year 20 {in the future (Table 7 activity), exhumation of the 58,500 f¢t?®
(1,657E403 M®) of material «nd spreading in a layer equivalent to the plow depth
(15 em), results in an continuous annual expcsure of 2,7E-01 MREM, as calculated

by DIDOS, a small fraction of exposure due to natural background.

L1.2.3 Intyuder Surface Related Exposure

Using the methodology of Re,. Cuide 1.109 (Ref. 2), and the activities from Table
7, results in the maximum calculated pathway exposures as listed in Table Y. The
assumptions used include intruders consisting of a couple with an infant, child,
and teen all getting 100% of their food from crops grown on contaminated ground
and milk from a cow whose entire food supply was also grown on this land. This
represents an extreme case that while not necessarily credible, does represent
an upper bound on what the potential rac - ogical impact might be.
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TABLE ©

INTRUDER EXPOSURES, BY PATHWAYS

Max Whole Body Dose Max Organ Dose
Pathway Thold-Lung
(MREM) (MREM)
Inhalation I 7
l * Fesusponvion) 1.1E-01 £.ou-01
sred Vegiiables 4 .9E-01 4.8E-0]
afy Vegetable: 2.5E-02 2.4E-02
Y Cew Milk 1.6E-11 ~.53E-01
~rinking Wator 3.8E-01
Nirect Ground plane
from €.7.2 above) 2.78-01 2. 78-01

8.0 _Conclusions

The tor . t? . .y calculated to have peen released over a ten year period and
. emaining ..vw, lis of the ordeir of 81.3 millicuries, 80 millicuries of which is
calculated to e Tritium, based upon its concentration in reuactor water,
Dilution with the estimated 200 liters ver day of otiier non-radiocactive liquids
dir~harged through this sink over the same tiwe period, resul s In a tritium
concentration, discounting any decay vv further dilution, of the ordar of 1.0E-03
uCisml. The 10CFR20 Appendix B, Table II 1lowable release concentration for
Tritium is 3E-03 uCi/ml., thus, the current estimated inventory, at its present
estimated concentration, could be released under current regulation, No otler
radionuclide under consideration approaches the liwits speci.ied in 10CFR20.

The alternative to in-place disposal is exhumation of this materi:1 2~ possible
dispusal as racloa-tive w.ste, or the subject of an additional application for
disposal by alternate means, at « gcreat increase in cost with no associated

significant in:rease in benefit. The materiai, being located under plant
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TABLE 10

SUMMARY OF EXPOSURES

OFF-S1TE PATHWAYS

.S5E-05 6.3E-05

| Drinking Water Ingestion 2

E—;ish Ingestion 8.3L-04 1,2E-03

H Irrigation Exposure Pathway 1.2E-04 4. 0E-04

| Shoreline Direct Exposure 2. v 75

ON-SITE PATHWAYS

| Well Water Ingestion 3.

d blrcct Cround Plane 2,7E-01 -
Inhalation (Resuspension) 1.1@-01 6.5E-01
Stored Vegetables R 4.9E-01 ' 4.8E-01
Leafy Vegatavles 2.5E-02 2.4E-02
Cow Milk 1.6E-01 1.5E-01

Lo e mes e s = cims

structures, is {mpossible to safely remove without essentially decommissioning

a large portion of the plant.

In the past the NRC staff has considered the potential effects on the environment
of licensed material from operation of nuclear power plants, and iu the
evaluation of radiological impacts, generally conclude that operation of plants
will contribu.~ only a small increment of the radiation dose that ersons living
in the area normally receive from background radiation, and fluctuations of the
natural background dose may be expected ., exceed the small dose Increment

contributed by the operation of the power plant,

Since the disposal herein proposed invoives licensed material containing a small
fraction of the radioactivity already considered acceptable wunder the
Radiological Effluent Technical Specifications (RETS), and involves pathways much

less signifizant, and in a radiochemical forr much less mobile than those
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considered In the RETS, it {is concluded that this applic.ticn has an
insignificant radiological impact.

In reality it is not expected that loss of control over the Vermont Yankee site
will oceur in the near tern time frame, however, even should an intruder settle

atop the disposed material, the radiclogical consequences would remain minimal.

Vermont Yankee, therefore requests approval from the conmission to dispose of an
existing quantity of vadicactivelv contaminat.  aterial containing an estimated
total of 82 wCi, (80 mCi of which is tritium), by leaving the material in place
in its current location under the floor of the plant Chemistry Laboratory.
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