
Eneri
Point
Center

Water Mass Balance
and Do se Calculation

from Groundwater
and Storm Water

An Assessment of 2005 Effluent Impact

GZA GeoEnvironmental, Inc
IPEC Chemistry and Rad Protection
DAQ, inc March 3, 2006



IPEC Water Mass Balance and Dose Calculation from Groundwater and Storm Water

The basic methodology for this dose calculation is based on an overall mass balance driven by precipitation.
The hydrology portion of this calculation was performed by IPEC's consultant, Matthew Barvenik, of GZA
GeoEnvironmental, Inc. IPEC concurs with this methodology. This "watershed analysis" partitions the
precipitation falling on the watershed catchment area (i.e., that portion of the Facility area where the surface .
topography is sloped towards the river) into water that infiltrates the ground to become groundwater (GW),
water that flows off the surface as storm water (SW) and that water which directly moves back into the
atmosphere via evapotranspiration and other processes. See Figure 1, "IPEC. Groundwater and Storm Drain
Conceptual Drawing". This method of analysis is based on well established hydrologic principles and the
parameter selection we've employed is heavily biased towards larger flows and higher H3 concentrations. As
such, we believe that this analysis is significantly conservative, resulting in estimates of H3 moving to the river
(both directly and via the Discharge Canal) that will likely be proven to be substantially higher than actually
exist with the acquisition of additional data.

Over the entire watershed catchment area of 3.2 million ft2, the GW and SW has been segmented relative to the
areas of the Facility through which it flows (primarily established based on H 3 concentrations in the various
Facility areas. See Figure 2, "Indian Point Site Overview" depicting groundwater areas and storm water zones.

Overall, the partitioning was established as follows for infiltration areas contributing to GW flow (does not
include paved or building areas):

GROUNDWATER AREAS:
* AREA 1. The northwestern most area where GW appears to move directly to the river, but passes to the

north of the Unit 2 Turbine Building Road (area of 0.25 million ft2). This GW is unlikely to contain.
appreciable H3 concentrations based on the data availableto date and the lack of likely H3 sources;

* AREA 2. The area where the GW appears to move through Unit 2 facilities (area of 0.57 million ft2);
* AREA 3. The area where the GW appears to move through Unit 1/3 facilities (area of 1.7 million ft2);
* AREA 4. The southwestern most area where GW appears to move directly to the river, but passes to the

south of the Unit 3 Turbine Building Road (area of 0.67 million fte). This GW is unlikely to contain
.appreciable H- concentrations based on the data availableto date and the lack of likely H3.sources.

SW flow from paved areas and building roof areas has also been partitioned into various zones within the above
Facility GW areas as follows:

STORM WATER AREAS:
0 ZONE A. The eastern most parking lots which likely drain along flow paths where the SW is unlikely

to contain H3, and storm drain exfiltration into the GW flow zone is also unlikely to pick up H3 (area of
0.35 million ft2);

* ZONE B. Within the Unit 2 Facility, the eastern and western zones where SW appears to discharge to
the river, but does not pass through the Unit 2 Transformer Yard (area of 0.21 million ft2);

9 ZONE C. Within the Unit 2 Facility, the middle zone where SW flows' to the Discharge Canal, and
does pass through the Unit 2 Transformer Yard (area of 0.15 million ft2);

e ZONE D. Within the Unit 1 Facility where SW flows to the Discharge Canal (area of 0.13 million ft2);

and
• ZONE E. Within the Unit 3 Facility where SW flows to the Discharge Canal (area of 0.75 million ft2).
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IPEC Water Mass Balance and Dose Calculation from Groundwater and Storm Water

A portion of the SW has been assumed to leak out of storm drains and thus increases the GW flow to the river as
follows:

* ZONE A. Storm drain exfiltration =0% - set to 0% because exfiltration from pipes in this zone are
unlikely to contribute flow to GW which contains H3 and the SW itself is unlikely to contain H3;

* ZONE B. Storm drain exfiltration =0% - set to 0% because exfiltration from pipes in this zone are
unlikely to contribute flow to GW which contains H3 and the SW itself is unlikely to contain H3;

* ZONE C. Storm drain exfiltration =25% - set to a relatively high value to result in higher than
anticipated GW flow through the Unit 2 Transformer Yard which contains the highest H3 GW values, so
as to be conservative;

* ZONE D. Storm drain exfiltration =50%; set very high given current knowledge of these drains; and
* ZONE E. Storm drain exfiltration =10%; set to a nominal value given current lack of specific data and

limited impact on overall H3 flux due to low H3 concentrations.

H3 concentrations have been established using 2005 data, and Strontium-90 has been included for groundwater
flow Area 2.

0 GW flow AREA 1. [H3] = 0 pCi/L given lack of likely H3 source areas and flow path which appears
not to flow through areas exhibiting H3 concentrations in the GW;

* GW flow AREA 2. [H3] = 200,000 pCi/L which represents an upper bound average of the
concentrations found in the Unit 2 Transformer Yard (it is expected that the pending Phase i and II data
will prove this assumed value for H3 in the GW moving to the river through the Unit 2 area to be
substantially higher than actually exists);

* GW flow AREA 3. [H3] = 620 pCi/L which represents an upper average of the concentrations found in
the Unit 1 and 3 Facility areas;

• GW flow AREA 4. [H3] = 0 pCi/L given lack of likely H3 source areas and flow path which appears
not to flow through areas exhibiting H3 concentrations in the GW;

0 SW flow ZONE A. [H3] = 0 pCi/L given that exfiltration from pipes in this zone are unlikely to
contribute flow to GW which contains H3 and the SW itself is unlikely to contain H3;

0 SW flow ZONE B. [H3] = 651 pCi/L given measured storm drain concentrations;
* SW flow ZONE C. [H3] = 2,900 pCi/L given measured storm drain concentrations;
* SW flow ZONE D. [H3] = 1,560 pCi/L given measured storm drain concentrations; and
* SW flow ZONE E. [H3] = 1,560 pCi/L given measured storm drain concentrations.

The infiltration rate in non-paved/building areas was established at 0.46 feet/year based on the USGS report:
Water Use, Groundwater Recharge and Availability, and Quality in the Greenwich Area, Fairfield County, CT
and Westchester County, NY, 2000 - 2002. The precipitation rate for the area was set at 3.74 feet/year based on
onsite meteorological data.

Based on the above analysis, it is estimated that approximately 1.36 Ci/year of H3 migrates directly to the river
via the GW flow path. It is also estimated that less than 0.02 Ci/year flows directly to the river via SW. It is
further estimated that approximately 0.16 Ci/year flows to the river with SW via the Discharge Canal.
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IPEC Water Mass Balance and Dose Calculation from Groundwater and Storm Water

It is noted that the H3 concentrations adopted herein are expected to represent values which are significantly
greater than those which actually exist given the conservatism exercised during parameter selection. An
example of the conservatism employed in these calculations includes:

" H3 concentrations selected for the various GW and SW flows are likely to be higher values than actually
exist. It is believed that these values will be proven to be significantly too high with the acquisition of
additional Phase I and II data. This is particularly true for the 200,000 pCi/L adopted for the Unit 2
Transformer Area;

" The areas contributing GW flow through various IPEC Facilities was biased toward placing more flow
through the Unit 2 Transformer Yard where the highest H3 concentrations were used;
All GW flow has been assumed to discharge directly to the river. Some of this GW flow must infiltrate
the Discharge Canal thus reducing the apportionment to the river;
All storm drain pipe leakage has been assumed to be exfiltration which will increase GW flow values.
However, current data in the Unit 2 Transformer Yard indicates that significant GW infiltrates the storm
drain during rainfall events, thus flowing to the Discharge Canal via SW rather than directly to the river
as GW. In addition, it is noted that SW H3 concentrations were typically obtained during non-storm
events and thus represent the high end of H3 values associated with low flow conditions. However, these
high H3 concentrations, were then applied to the much higher storm flows where much lower H3 values
should exist;
All precipitation falling on paved/building areas was assumed to result in SW flow.: Some of this water
actually evaporates directly to atmosphere from pavement and buildings; and
The very large value of GW flow extracted from the GW system via the Unit 1 curtain and footing
drains has not been subtracted from the GW flows adopted in the analysis.

Results:

The results of the calculations are shown in Table 1, and they show that the annual dose from the groundwater
and storm water pathways due to tritium is 0.0000154 millirem per year to the whole body (less than 0.1 percent
of the 3 millirem per year liquid pathway limit). If Sr-90 is included in the calculation, the dose to the critical
organ (bone) is 0.000840 millirem per year, which is less than 0.1 percent of the 10 millirem per year critical
organ limit. The total tritium activity calculated to be released via this pathway is 1.53 Curies, which is less
than 0.1. percent of the liquid tritium releases via other pathways.

There are six tables attached:

* A summary table of curies and dose,
* Three tables of curies and doses from storm water pathways, and
* Two tables of curies and doses from groundwater pathways

Figure 1 shows a representation of the conceptual water balance.
Figure 2 shows a.map of the IPEC site, broken down into Areas and Zones referenced in the calculation.
Figure 3 shows precipitation data for the Indian Point site.
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IPEC Water Mass Balance and Dose Calculation from Groundwater and Storm Water

Figure 1

IPEC Ground Water and Storm Drain Conceptual Drawing
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IPEC Water Mass Balance and Dose Calculation from Groundwater and Storm Water

Table 1

Total IPEB. Su.ummary for Ground Water releases in 2005 (H,3 and -r-,0)

Sum of two monitoring well calculationrs, iPZ and iP3,, Ar.eas 2 and 3
Doses. in mrem

.H-3D G.UOEA 0 17T F -0E 9- ~1-9ý5I52E- 055,ý 1.~52E,05~ 1.52E-05~ I.52E-O0X
Sr-90 8.Q~40,-4 DIQ~Ei-Q 100 94 1 Q0QQE400O9 OE.O &OO0 2.2E0

.totals - 8.40E-04%, "15OE-O5ý 'ý2Z21E.104 ~ ~-0:5O1. i50E-05, 11.50E-05 >3.92E¶05

Stor DMain Water fromf ZoneB, East/West Unit.2, near MH-2, going, to. river. directly
Doses, in mrmm

H-3 I OE+O. ~63E-OY 1.63F-07~ 1.63E-07 1.~63E-07 -1.63E-Oi 1.63E-07j

I.g6EQ6-j #-,335Ef0i:

1;46E+04.

Storm Drain Water from Zones C and DIE (Central U2 & Ul/U3) to Discharge Canal
Doses, inmr.emI F1 U . Iý -RD !FIYU KIDNEY LUNG I QL:1 I

H3 IOOEgOJ+00 I S TS;O h 2282?E8 em 212HpT 282E-08 2 82Fc8ý 2.82E"O8

ýTotalsý Doses, inh mre~m
Hm3 only: (-,e-ýo. -_1r.4EQý ~~~5 15EO'~:4FO .4-5 A5E

174 J0 1 1.54E-0 I N1Q ý54E7L0771
H-3and Sr-90 8 jVi.54Eý, -cWf F221-Oý4j 1.54EO5 1 T:A-O5E.l~ -1 :54E-09 I -~3-q6E-051

~E+O5

4-5E+O IiWE~
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IPEC Water Mass Balance and Dose Calculation from Groundwater and Storm Water

Table 2

IPEC LiquidEffluent ODCM Cale

Storm Drain Zone B (MH-2 East'& West Unit 2) to the Hudson River directly, 2005

Release Rate 6.15E+0: ml/day or 1.62E+04 gpd or 11.28 gpm

Duration of ReleaSe, in days 365r777

Dilution1flow ,1.11E45 gpm

Dil Factor, 1.02E&04 (dilution

Waste vol released:= 593E+06 gal

Diltution v1 release= 5.83E+10 gal

data per IPCHM O0-02 from Dr. Jdhn Hamawi)

Activity IOCFR20 PRE, POST POST MiCRQ-~
ISO POPE Released EC*1O DILUTION DILUTI7N DJILUTION K CJURIES

____ uCI/ml conc limit CONCIMPO Uci/mi CONCIMPC RELEASED-
H-,3 6.51 -07 1.00E&02 6.51E-05 6.62E-11 6:62E-09 1.46E+0.4

MN-54 3.00E404 0,00E+0C .002+00 0.00E.00 0.00E000

FE-55 ______-__ 1.00&.03 0.00E+00 0.00+E00 0.00E+00 1 0.00E+00
COM58 _2.00E-04 O00E+00 0.OOE+00 0 00E+00, 0.00E+00
CO-O0 3100E-05 0.OE+00 .0O0E+00 0.00E+00 0:00E+00
N1-63 1.00E-03 OOOE+00 O0.+00 0:00E+00 000E+00
SR-90 :______. 5.00E-06 .O.E+O0 0.00E+00 0.00E+00 :0.00E+00
B-125 3;0OE-04. OQOE+00 0.00E+00 0:00E+00 0.00E+00

CS-134 9.00E-06 -0.00E+00 0.00E+00 0.00E+00 0OE+00
,CS137 1.00-05 0.00+00, 0.00E+00 0,00E+00 0.00E+00
CO-57 O7600E04 .O00E+00 D0 00E+00- 000E+00 0.00EE+0

TOTAL 6;151 E-07 n/a 6.51 E-05~ 6.62E-11 &M6-.09 1. 48E*Q04

NUREG:0133. Applicable Factor" for Near Field Dilution DOE0=+00.

Adult Tot Body mrem .
ISOTOPE BONE 'U'VER •TOTiBODY THYROID KDNEY LUNG GI-LU

H-3 O.OOE+0O 1.63E-07 1.63E-07 1.63E2-07 1,63E-07 t63E-07 1.63E-07
MN-54 0.00E+00 0.00E+00. 0.OOE+00 0.00+00 0 OE-+0O 0.002+00 0.0OE+00
FE-55 0:00E+00 0.00E+00 0.OOE+00 0:00E+00 0.O0E+00 0.02+00 0.OOE+00
CO-58 0.00E+0 0 100E+00 0:,0E+00 0.00E+00 0,00E+00 0:0OE+00 0.00•+00
CO-o 0 00E+00 0.00E+00 0'0012+00: 0.00E+00 00E+00 0,00E+00

N1-63 0.00E+00 0.OOE+00 0.OOE,00. 000E+00 0;002+00 0"00E+00 0,00E+00
SR,90 0.OOE+00 0,00E+00 0,O0E+00 000E+00 0OOE+00 0OOE+O0 00OE+00
SB-125 0.OOE+00 0.00E+00 0.00E+00, 0.00E+00 000E+00 0,00E+00 0.00E+00
C,-134 0.00E+00 0.OE+00 0.00E+00 0.00E+00 0:00E+00 0.00E400 0.00E+00

5-137 0.OOE+00 0.00E+00 0.00E+00 0.00E+00 0.002E00 0.00E+00 0.00E+00
O57 0.002E+00 0000+00, 00000 O- E+00 0.00E+00 0.00E+00 0 OOE+00
TOTA. ,0-O0E+00 1.63E-07. ,12 3E-07 1.6-3E-07 1,:63E-07K 1,3-7. 16E0
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IPEC Water Mass Balance and Dose Calculation from Groundwater and Storm Water

Table 3

IPEC Liquid Effluent ODCM Calc

Centtal Unit 2 Storm Drain Rbleases of Tritium tothe Hudson Rivert
viathe Discharge Canal in•2005 (:Zone C)

Release Raite g 220 mi/day. or 8.'54E+03'; gp~d or. 593.. gonm

Duration of Rel~as~, In da~ 365 wastbh vol rebeased-= 37312Et06, gal

Diltution vl reeased = •7.31 E,1., :galDilion flow .39E +

Dii Fadcr' 4-27E-06

gpm,

(difuion 'from actual 2005 data)

_____ Ac10yICFR2O, PRE ""POST ~POST `MfCRO-
ISOTOPE~ R61a~sed,- ~EC710 . DILUlTION ".DILUTION -DILU7T7ONi CJ'E~

_______ <uCilml-,, 0oc~nc limit CONC/MPQ uýi/m CONCiW1PQ~<EESD
H-3: 2K90E-6. 1.0.0&E2 2.9,0E•t- 1.24E11I 1.24EE2-9,. 342E+

MN-54F A .t- i -. 3.00E-04 0.00&+00 0.00E+00 D000•+00 0.00E-+.
FE-55 T.00&-03 0.00E+00:, 0:0E+00. 0.00E+00I 0.00+0E0
CO-58 21.00E-04 0 00E+00 0.002+00 002-:OE: 0.00+0
00-,60 ____,.__: 3.00E-05 0.00E+00 0 0 0.0002+00 0E00. .OA E+.

.NI-63 , 1..00E-03 -0:00+E00, 0.OE+O0 ,OOE+00: 000E+00
SR-90 -5.00&-06 . ..OOE+00 0.OOE+00 0 ODE+00, U000E+00
SB-125 3.00&.04: 0 002+000 0.00E+00` 0002400 0.002+,00
,0CS-134 1. . ; 9.E00&06 0.00E+00, 0.00E+00 0:OOE+00,0 0.00E+0•
08-1 37• l •" 1 .100E-05 O.E0+00 0.00E+0.0 0 & 00+00 O 0.OE00
00-57 6.00E-04 0 00+00 .0 OOE00 &00E+00 0.00E+,00.

and 2. .24E-: , m t24E-094r ~.3;4Ei
*.'No• gamma identified ,in nstor rndrains,, and ;2.9E-6 ,w'as avg effluent, H-3 iin 2005 from MH-4la.

NUREG'0133 'Applicable Factor for NearField Dilutlon = 5.OOE+gO

Adul TotalRody~ -r ,m
ISOTOPE S OrN.2 LIVER, TOT, BCOIY~ 1THYRE)ID KIDNEY' LIU; NG,~ GIkLu.

H-,3 O.OOE00 6.11E-09 :611 E.-09 6.11E .09 6.11 E-109 6.11 •09, 6:. 112E-09
MN-54: 0.0OOE+0 0:0 00EO ý0.00E+00 OOOE+00 '000E.00 0.00E+00 0.OOE+00
FE-55 .OOE.00 ý0.OE+00 0:,00E+0 0.0E+00: 0.00E+00sE 0.00E00+ 0OOE2+00;
co-58 0Oo00E+0o 0.00E00 0.000+00 0 .002+00 0.00E•00 0.002E•00 0.00E+00.
CO-60 OQOOE+00 0.00E+00 0.00E,+00. 00E+00 0.00E+00 0.00200 0.00E+00

NI-3 000200 00±00 0.OE+ 0 10002+00 0 02+0 OOME+00 0 002+00
NIS , 0.OOOE+00 O;OOE+00 O.0OE+O0, O2+00: 0"0'.OOE&00: 000E+00 OOOE+00,
SR-290 0.OOE+0O .00+00 O.OOE+00 0.OOE+00 O;OOE.000 0.00+00 0•00E+00

-125: .OOOE2+00 0.00E+00 0020 0:0+00 0100Q0:0 0:00E+00 0.00E+00
R8137 .OOE+00 :0.00E+00, 0OOE+00 0 E00E+0 0.00.0 i0E000 0,00E+00

CS.47 00E+O0 O:OOE+00. O.'OOE+O0. O.'OOE+0)O' O:OOE+0O O0.OOE+,0 OOOE+O0

C0-57 0.00E+00 0.00E+00: 0, O0E0400 :0.00E+00 0.000E+00 0.00E+00 0.00E+0
,'0WT•L< rO.OOE+ 6:111 E009 .I -6,E1 0 54[,E:z09E Q6.1-E,09,,,, I.6•, i 61E4

Page 8



IPEC Water Mass Balance and Dose Calculation from Groundwater and Storm Water

Table 4

!PE, Liquid Effluent ODCM Calc

Storm Drain Rleasei of Tfitium to the-Hudson River via the.,
Discharge Canal in-20065 from Units, I and 3,.(Zones D and E)ý

•ReleaseRate 27 m/day or 572E+,-t041 gpd or 39.75 gorn

Durationr of eleaseInj days r 365

Dilu'tion flow 1:.39E+06- gpm

•DiF Factor 2.86E-05:

Waste voi released = 2.09E+0T gal

Dituthoni v9l released = 7I31E•i -gal

(dilutioni from actua1 2005 data)

44 Ad~tyti< 10,CFR20G ~PRE ,POST,«' OS T§ 1-MICR0-'2ý
ISOTOPE3  P4ea EC.'tO. TDX1170N ~DILUTI0N DILUJ7ON CURIES&

LiCifmI l cony limit~ CC~CMC~uLn ONCP RELEASEDQ
•H-3- 1.56E-0&6 1..,O E02 1.56E-44 4.46E-11 4.46&-09: 1.23E;+05

MN543. 00E-04, aooE+.0 0:002+00 0.OOE+00, 0.;E:+ ,

FE-55 I.Q0E.03 0.00E+00 OOOE+00 0.002.4E00 0.00E+00
,00-58 .... , 2OOE-04 . ...OOE+0) 0.00+00 OOOE+00 0.0iOO

00-M60 300E-05 0E002+00 OOOE+00 0.00+00, 0.00E+00
-... ;I 00&-03 HO&OOE00E00OOOE+0 00 0 OOE"00 000E+00

SR90 5,00• 066 '0'00E+00 0:002+00 0,00&0D .Q00E-00
SB-A125 3.OOE04 0Q002E+00 OIOOE+00 0.00E00 0 00E+00
CS-134; 9.OOE-06 0,002+00• 0.00+E+00 0002E+0 0.OOE+00

1.SI37 .. 00E-05 0.0..OE+00 0.OOE+00, ;.00•2+0 0.00E+00
C0-,67' 1.6.00E-04 0.00200 '. OOE+00 0.1OOE+00, .0.00E+00

~TOTAL-' >15E-06 nla 1 !55E-ý04> 4.46E;41T '4. 46E-O9~ 1.23E+05~f

No gamnmaidentfied in stormn s, and 1.56E-6 was aver ge of effected.Storm Drais in 2W6

NUREG 0133 APPiicable Factr' for Nar Fieid Dilution = .. I E+00

AdultToital.Bodymrem
l~OQp~$~iBoN ~ 'UV~, t0TBQP~ UHYRQID~ KlDNEY ~ Lq'. N:~ GIL

H3 0.OOE+00 2.20E'08 2.20E-08 2 20E-08 220E-08 2.20E-08: 2 20E08
MN.54 0.00E+•0 0.00E+00 O.OOE+O. 0.00E+00 0 00E0 0.002+00 OOOE+00
FE-55 .OOE+001 :O.OE+00 0.2OOE+•00: O0E+00 0.2OOE+00 OOOE+0 00E•0
00-58 0.00E+00 0.OOE+00 O.OOE+00 00E++00 0 .2OOE+00 0E0+00 0.00E+00

00-6 10, 2OE+00 O.OOE+000 . OE+00 0.00E+00 0100E+00, 0.00&0 0.OOE+00
NI-63- O.OOE+00 0:002+ 0.002E+00 :0.OOE+O 0.: OOOE+00 0.OOE+00 O.OOE+00
SR-90 0,002+00 O.OOE--00 0.000+00 OIOOE+00 O.OOE+00 0.00E+00 0.00E+00
SB-125 O0.0E+00 '0.00E+0 0E.02+00 0.002+000 00E+00:0 0.00E+00 600E0+00.
.CS-134 0.00-+00 0.00E+00 OOOE+O. 0OOE-+00 0.0020E0 0.00E2+00 0.00E+00
CS157 0.00E+00 .0:.00200 0.002+00 0.OOE+00 OOE+00. .O:OE+00 0.00:0+0
00-57, 0.00+00 0.1002+00 1 0.002+00 0:002O+00 0 .002+00; 0.002+00 0.002+00
TOTAL__ 010 J 21-20E-6I8, DE0 20z. I____ 2.2E0 ~21-20E 2202.
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•IPEC Water Mass Balance and Dose Calculation from Groundwater and Storm Water

Table 5

!PEG Liquid Effluent. ODOMCaIco

IP3 Tritium Released to: Hudson 'River via Bedrock Pathway in 2005
(fio' 6•. mtht aea rear , P3 w aterfront, a as deterined b samples from Moit6rinWells - Area 3)

Relase'Rate 75E0 mi/day or 1.99E+0. ~gpd or 13.8 gpmn

00ratio Of Rdeia.e in ays 36 Waste vd relepased = 7.26E+06'. .gal

..i.tpptio Vol ael.s - 5jKlEtIQD '.ga

Dii Factor: !.24E;0,4

I gpm'

(dilution dat pe ot P1-C Him-0- fr O om D.John H4.maif

_____ Wcty- I 4QC-Fg12O P8Eý':, , 'OST ~ F0S7> ''MlCRO72

ISOTCP .Ri-'e EC*1O, DILUTIONj DILUTION~ ýDlLUTICN -CURIES
SuCI/mi cwnc fimit, CONC/MPC' ujCi/mI CONC/M~C' :RELEASED

'H-3 6.620E-07 1.0OE-02 6.20&-05 7.71E-11 7.71,E-09, 1.70E+04
WN-54'~._ 3;00&.04, 0.00E+00., ;0.00E+00 ... OEiO f.OO:E*±OO

-FE-55 1 I DE-0 O.OOE+OY ýO.OOE+OO' O.OOE+OO: V0500E0-
CO58 ~2.OOE-04 .OEO O.OE+OO. OOOE -.0 '00E+0.EO

CG,;60 3.OOE-05 O.OO0E+0OO O.OE-OOOOE+ OO OOO&ý0 0.0E+O
Ni-63 _____ 1.OOE-03 O.00E+00, O.OQE+OD O;OE+O00- 'O.'0DE+OO
'SR-9 _____ 5.0OE&06 O.OE+00O .OEO '.040 .OOEO
,SB-1l25 'G OE0 .OOE+OO O,.OOE+OO 0 O.OE40' .OEO
'CS-1,34 _____ 9ME-06 :1OOE+00 '.D--O .O+O :O-O

.C&137 ~~0 0~ O-S OOEO .00E+00 ;O.0E400 D~OE-j-0
:CO-317 1. 6 OE-05. O.ODOEtOQ 0.OOE4-X~O .;.00E+i00: ;0'.OOE4-0O

>TOTAIL ~&20E4O7 IV 6~~, ~206.'05 ~;:7.71 E-1' ~7.71 E-OSU 1i.70E+04

NUREG0133 "Applicable Factor for NeM Field.DilUtion.= I .OOE+O0

Adult Total Body mrem
ISOTOPE .B ?QNE LIVERK TOT BODY~ THYROID~ ~ KIDNEY YLUNG ~Gi-LLU

H-,3 O.O.OE+,O 1.91,E-07 1.91Eý07 1.91EE-07 ,1:ý91E-Q7 1.:'9,lE-T7 '1.9_91E-0.7
MNW54 O.OOE+00 0.OOEO0' 0.00E+.O O.0E±000E0 DE00:_ '0:00E+O9'O. 0.00E-i00
.FE-m55 O0O.E+O O.E+00 i-O 0.1OOE+•O0 0.OOE+•O0 OOOE-4OO O):E-IOO0:00E+O0
C&&58 Q.OOE+ &00E+00: O I:QOOE+00: 0,:O0E001'O 00OE+MO .O'00E40 O.OOE+00
CO-60: .0.00E+00 0.00E+0 0.OOE.+OO :.00E+ O O.O0E+O. 0Q.OE+000 OOEO00
NI-63 O.OOE+00 ..0E+00 .0,00EE+ 0 1 O.00E+.00 OOOE400• 0 .O00E+_0 , OOOE+00

SR-90g O.OOE+0 0:MOE+00 0.00E+O-4 0: O.OOE+O0 '1O.DE+. '.lOEP0O: O.OOE*00
:SB-125 0 0 OOE+0EO O.OOE±OO 0.QOE.+0 0:OOE+O O.OOE+O O O.OE-eO0
CS-1,34, OOOE+OO O:OOE±O0E 4OOOE+ O:O0E-OO 0O.OE4-OO O:OOE+OW O.OOE±O

IS0-137 O0OOE+0 0?OOE+O00 0`OOE+00 0.OOE+O :O.0OE+00. O.OOE+00 O.OOE+00
CO-57 O.OOE+00 Q0OOEOO' O.O00E-'00O O.OOE+OO 'O.OOE+O: 0 00E+00 O.OOE+O0
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IPEC Water Mass Balance and Dose Calculation from Groundwater and Storm Water

Table 6

IPEC Liquid Effluent ODOM Cai

IP2 Tritium Released to Hudson River via Bedrock Pathway,, 20.05;
(ftromth'e aread hear, 1P2t'anhsform'e'r, yard as deterinied b's'amplesft6rmh Monit6orng Well - Area6 ,2)

Release.Rate 1 8ý4E.07 miay .r .4.85E+03 gpd 'or 3. 37 *gpm"

buratiOn Of Rel1eage.h, in;ays 36

Dii Factor 3 0ý3E'-05 ld toor

MWt Vol1 relleoased = 1.77E±06 ga

DI .tUtiob Vdl reaead 5.83E+1i0 gal

'dataper I-CH-5-4 fo Dr.Jo6hn H48awi)

_______ IOC-FR20, PRE POST .POST ~ MICRO-
~ISOTOPE Relpased EC*1O> ~DILUTI ON. DILUTION DILUTION. CUORIES~

(~ /uCu/mI -conc Iimitj CONC/MPC uCilmI CONCIMPC 'RELEASED
.H-3 2. 00E 04. 1'.00Et02 2.00E-02 6.07E09 607EE07 1.34E+06

MN-54; ________ 3.00E-04 ;00E+00& 0.00&0 M 0.0E+00 0.00E+00
FE-55 ... 10OE-O3 0M00E0+00 E .00.OEOM 0.OE•00. 0.00E+0&
CO'.-:58 _ _. _P. 2QE-P4 010OE+0O0 :0.00E00. -0.:0E±O .OOE 0&E00
00-•60 .. _.,. ,: 3,OOE-05 O.OOE+00 0.00E G0 :0.OOE+00 0,00E00
N1-63 " 1.O0E- DO 00'+0 0 O00E02+0 &D00E+00. :0:00E+÷00
SR-90 • 5,90E5.'0029,-0' 5.002E06 1.00E-03 i1.52E-13 3:03E-08 J3,35Et01

'SB-'125 ? _._._.... 3.00Et04 '.000E+0 0.D00E+00 0 OOEO 0002+00
0CS-134 .... 9.00E-06 0.00&E+09 O.00E+00 0.00E-+-00 0.00E+00

7S1:37 7' 1.00E-05 0.,00E+00, '0O00E+00 :0.00E+00,. '0'Q0&00
..C,._5_ .__:__...' 6.00-04: 0.00E+00 0.002.00 .Q:OOE±00: 0.002±0
19TQ.A gtJ 9 ~; -414 n/i 2. -E02 6.M7S-O9 '637.`M97 I.4E0

AUREGP01 I 'Appli ble6F adtor' for N .F iel.d Dilution = I .OOE+0O

Adult Total Bodymrem _

! STTOPE';ý ýBNF. . -ý,- ....LVER. :TOT BODY KTHYR0 •ID- KIDNEY7'• _ LUI. .... .....
H-i3 .00,E+0t 1.50E -05 1.50E-05 1.5,0E-.05 150E-Q5 1.0,,E-,O5 1:50E-05'

MN-+54; 0.O00E-00 0.QOE0Q. 0.00E+0 0.0'0OOE-0 0.00E T0QOE+0' O.OOE+00
FE-55 O.0E0+0 •0OE+E00 0.0E.00: :00 .0OOE+0O .00EE0O: D.0OOEiO, O.OOE+O0
C0G581 0.OOE+00 0.000E+00; AO.. 0-U0 0.00E+00 0.OE00 0.00E+00M 0OOE+00
CO60 0.OOE+00 0.00E+00 'Q0OE+00 0200E+0, ,0.00E-+,00 .0EO 0.QOE+D0
NI-63 0.00E+00 0ý.00E+00 '0.00E+00 0.00& 00, OOE+00. 0:00E±00 0.00&-00
SRr90: 8.A0E704 . 0.0E+0O Z06E&04, 0.0E+00 &002E+00: 0.:00E,-00 2.422-05:
SB-1'25 O.O.E+O0 0,00+00 0:00E+00 0.Q00E+00 0O]00±00 ..00EO00 Q.QOE+00
.CS-1,34 0.OOE+O0 0E2O+QE 0 OOOE+OEOQ .002E00 .OOEO00 0.OOE±O

M.-137 0,OOE+00 0O.OOE+00 IO00E+00 0.00E+0O 0:0-.0 00 0.00E+00 0.00E+00
C00-57 0.00E+00 0:002+00 0.00E+00 0.0E+00' 0.OOE+00: D0.:OOE+ 0O-E+00

8AAL O4E'404 1.: 50E05< '2.212E-04 1.I50E.-05 ,~ 1.50E-05 I 71T502-057 '3ý`922E-0
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IPEC Water Mass Balance and Dose Calculation from Groundwater and Storm Water

Figure 3

Precipitation .(inche6s) at IPEC
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