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Introduction

In the Continued Storage Analysis Report (CSAR) (Reference 1), DOE decided to anaiyze the
environmental consequences of continuing to s*ore the commerctal spent nuclear fuel (SNF) at 72
commercial nuclear power sites and DOE-owned spent nuclear fuel and high-level waste at five
Department of Energy sites by region rather than by individual site. This analysis assumes that three
commercial facilities pairs - Salem and Hope Creek, Fitzpatrick and Nine-Mile Point, and Dresden and
Morris - share common storage due to their proximity to each other. The five regions selected for this
analysis are shown on Figure 1. Regions 1, 2, and 3 are the same as those used by the Nuclear Regulatory
Commission in their regulatory oversight of commercial power reactors. NRC Region 4 was subdivided
into two regions to more appropriately define the two different climates that exist in NRC Region 4,

A single hypothetical site in each region was assumed to store all the SNF and HLW in that region. Such -
a site does not exist and has no geographic location but is a mathematical construct for analytical

purposes. To ensure that the calculated results for the regional analyses reflect appropriate inventory,
facility and material degradation, and radionuclide transport, the waste inventories, engineered barriers,
and environmental conditions for the hypothetical sites were developed from data for each of the existing
sites within the given region. Weighting criteria to account for the amount and types of SNF and HLW at
each site were used in the development of the environmental data for the regional site. such that the

results of the analyses for the hypothetical site were representative of the sum of the results of each actual
site if they had been modeled independently.

This report defines the actual site data used in development of this hypothetical site, shows how the
individual site data was weighted to develop the regional site, and provides the weighted data used in the
CSAR analysis. It is dividéd into Part 1 that defines time-dependent releases from each regional site,
Pant 2 that defines transport conditions through the groundwater, and Part 3 that defines transport through
surface water and populations using the surface waters for drinking.

EIS Related Information . ' 1
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o Part 1
Reglonal Site Data Used to
~ Determine Time-Dependent Release Data

This part describes the regional site data used to determine time-dependem release data. The rezional

 linked to szmphfy data evaluation. For example a single table in Part 1 provides data for all reozons Five

linked tables in Appendix A provide more detailed data by region. The text in Part 1 explains how the
Part | tables were developed. The text in Appendxx A descnbes the source of the data in the tables in the

Appendix.
1.1 Amounts of SNF and HLW

“The left portion of Table 1-1 summarizes the regional locatié)n of the 63,000 metric tons heavy metal

(MTHM) of commercial SNF considered in the No Action altemative. The right ponion of the table
gives the regional location of DOE’s SNF and HLW. It also gives the major assumpnons on storage
configuration.

Table 1-1. Amounts of spent nuclear fuel and high-level radxoacuve waste in each geographic region.

~ MTHM MTHM

with - - owith
' juvenile stainless MTHM
MTHM  MTHM Total clad steel surrogate - Storage- Canisters Storage
Region inPWR inBWR  MTHM failure ¢cladding SNF configuration  of HLW  configuration
"1 7479 9,652 16,830 16 412 300 Surface cask
2 14,509 4389 18,898° 19 0 286 Surface cask 6,022 Subsurface
. . vault
7.998 6,683 14.682 15 7
533 18% 1 7 .0 ,
5 4811 610 54205 144 2,290 Subsurface 1.993 Subsurface
14 vaulr vault
I o Surface vault
Tomls . 39.827 23173 63006 - 62 727 1333 8315

a Al analyzed as stored on surface.
b.  Includes surplus plutonium in mixed oxide spent nuclear fuel which is assumed to behave like normal spent nuclcnr fuel.

.6 Includes surplus plutonium in can-in-canister.

Three different time-dependent refeases (called fluxes in the remainder of this report) were zinalyzcd

- because of differences in packaging, material forms, etc as described in the CSAR (Reference 1). These:
are for commercial SNF (CS\IF) DOE S’\IF and DOE-HLW.

The comp!ere inventory of CSNP was considered to be PWR fuel even though approximately 37 percent
are BWR fuel. This simplifying assumption minimized the calculational process and could be made

‘because both PWR and BWR fuel follow the same deterioration process. The consequences of this

simplification were corrected by converting the calculated flux (expressed as grams UO- released for each

70-year lifetime period) to the appropriate radionuclide content using the source data for PWR and BWR -

fuel in the region. This makes the appropriate correction for differences in PWR and BWR fuels.

All of the DOE SNF is assumed to be surrogate Category 1 SNF (a metallic fuel with Zircaloy cladding
that is primarily N-Reactor fuel) to be consistent with the TSPA analysis. The total amount of DOE SNF
was considered to be 2,333 MTU and uses the average fission product content of Categories 1,4, 5, 6, 8,

EIS Related Information . o3
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and 11. These values were summed from the sne-spemﬁc data clven in Appendxx A. Thc DOE SNF flux
were expressed as gU/70-year period.

The DOE-HLW inventory assumed 8,315 camsters of borosxhcate glass HLW The DOE-HLW flux were -
expressed as grams glass/70-year period. :

The Base Case Inventory assumption for DOE HLW was that it included all of the HLW at SRS (6,022
canisters including surplus plutonium in Can-In-Canister), all at WVDP (300 canisters), and the
remainder of the 8,315 canisters is from Hanford (1,993 canisters). HLW ﬂuxes were expressed as grams
glass/70-year penod

The assumptions on quantities of CSNP,‘ DOE SNF, and DOE HLW and their chemical and rédiolé‘gical
contents are based on Appendix A of the Yucca Mountain EIS (Reference 2).and on the Draft Analysis
Bases for Yucca Mountain Monitored Repository Environmental Impact Statement (Reference 3).

1.2 Weighting SNF & HLW
1.2.1 SENSITIVITY STUDY FOR CSNF

Reference 4 describes a sensitivity study that was done to determine which radionuclides contributed
most to the population dose commitment from expected commercial SNF deterioration from long term
exposure to the environment. In this sensitivity study, the commercial SNF waste package was assumed
to deteriorate as discussed in Reference 5 and to begin releasing radionuclides to the environment in °
approximately 1,200 years and to continue releasing radionuclides until all of the SNF had dissolved.
This sensitivity analysis determined the population dose commitment from drinking river water. The
sensitivity was a comparison of all the flux of SNF released to the surface streams as soon as available to
that if the flux was delayed 10 years and 100 years. This delay reflected impacts of transport through the
groundwater causing the two delay times and its associated retention of some radionuclides on the soil
column. The sensitivity study showed that most of the cumulative 10,000-year population dose
commitment was due to plutonium and americium released from the SNF. The results were 99.47, 99.64,
and 98.58 percent for zero delay, 10-year delay, and 100-year delay, respectively.

1.2.2 CURIES OF AMERICIUM AND PLUTONIUM USED IN REGIONAL WEIGHTING

The total curies of americium and plutonium éxpected to be released over the 10.000 year period from
each location were estimated based upon the following assumptions:

o Radlonuchdes Am-241, Am-242/242m, Am-243, Pu- 238, Pu-239, Pu-240, Pu-241, and Pu 242 were
considered. Radionuclides Am-241, Am-242/242m, Pu-238, and Pu-241 were found to be
insignificant (in terms of curies released) and were ignored in further evaluations. This left Am-243,
Pu-239, Pu-240 and Pu-242 which were carried into further evaluations.

e Releases from all commercial SNF clad with stainless steel or within the cateoory of juvenile failure
(0.1 percent of the Zircaloy clad SNF).

¢ Release of all the curies of Am-Pu contained in DOE-SNF Categories 1. 4, 6, 8, and 11 as provided in
Table A.2.2-4 of Reference 2.

e One. eight, and two percent of the HLW at Hanford; SRS, and West Valléy was respectively assumed

to dissolve during the first 10.000 years. These estimates reflect amounts, packaging, storage, and
environments at each site.

EIS Related Information 4
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Table 1-2 gives the curies of americium-plutonium calculated to be released by region and material type.

Table 1-2. Curies of Am and Pu expected to be released over 10,000 years. '

Commercial SNF . -
b 'I.:;llemle Stainless steel .

Region ure clad DOESNF - DOEHLW  Total
Region 1 15,300 423,000 NA - 75 438,000
Region2 - 18,900 NA 15060 10,400 44,300
Region3. & - 13,900 171,000 NA NA 185,000
Region4 - 7,100 NA NA NA 7,100
% by Category 40 49.4 459 0.7

NA = not applicable; that particular material is not present in that region.

1.3 Determination of Regional Environmental Conditions Significant to Life
of SNF or HLW ' ‘

The total curies of Am-243, Pu-239, Pu-240 and Pu-242 expected to be released over the 10,000-year
period of analysis were used as the parameter to weight the environmental conditions within the rfegion.
For each site in a region, each environmental parameter (see Table 1-3), was multiplied by the total curies
of americium-plutonium released at that site. The results for each parameter and site in a region were
summed to get a region total for each environmental parameter. Each total was divided by the total curies
of americium and plutonium in the region to determine the average value for each environmental ,
parameter in each region. The curies of americium-plutonium considered to be released from each site
were multiplied by the environmental parameter for that site then they were summed. That sum was
divided by the sum of curies of americium-plutonium expected to be released within 10,000 years to get
the weighted environmental values. '

The environmental parameters determined for each region are shown in Table [-3.

Table 1-3. Regional environmental parameters.

Precipitation chemistry

Concrete  Precipitation  Rain Total wet Average

cask life, rate, days. days, Cr, SO57, temperature
Region yr. infyr. % of yr. % of yr. pH wt % wt. %
Region 1 95 422 30.2 30.8 44 6.9x10°  1.5x107 51.7
Region 2 704 522 29.3 53.9 4.7 3.9x10°  9.0x10° 63.1
Region 3 72 325 - 329 41.8 4.7 1.6x10°  2.4x10™ 49.8
Region 4 749 424 30.8 492 46 3.5x10°  Lix10® 61.9
Regions  3.530 10.5 23.6 23.7 5.3 2.1x10*  2.5x107 54.9

EIS Related Information 3
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2 o Water | Pu flow
o RO d for P'u ﬂow time, ' time,
Region - Site BH ‘

years years
1771 Haddam Neck 07 47
1 i Millstone SL3 94
1" Salem/Hope Creek i “4.0 282
1. Pilgrim S 36 28
1o Seabrook S8 1,369
I Maine Yankee 0.8 59
1 Calven Cliffs 0.8 327
‘1§ - .Oyster Creek ., \ 0.8 .56
1. Fizparick/Nine Mile . B\ 0.7 273
S Point : v
. 1 Giona - ~30 1,139
. 1 Indian Point 0.7 47
o D150 Yankee-Rowe I 73
: 21 Beaver:Valley 2.6 1256
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i1 Peach Bouom ST ¢ B TSR T < X T
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EERHE ”[hrcc\/mclslan 0.7
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Table 2.1-2. Transport times for radioactive nuclides in Region 2. .
g Vadose zone Saturated zone
Combined
. total Pu
MEPAS Water "Puflow GW travel "Puflow - flow time
Kd for Pu, flowtime, time, time, time, Vad. + Sat..
Region Site Fuel type ml/g years years years vears vears
2 Browns Ferry BWR 10 0.6 35 5.6 426. 461
2 Farley PWR 10 2.2 153 26.3 2,193 2,346
2 Crystal River - PWR 100 0.8 327 5.0 421 749
2 St. Lucie PWR 100 10.3 4,944 90.1 6,896 11.840
2 Turkey Point PWR 10 3.8 268 28.3 2.167 2,435
2 °  Hatch BWR 10 21.3 70 719 5,960 6.030
"2 Vogtle PWR 10 3.2 174 24.1 1,461 1,635
2. Brunswick PWR 250 2.6 1,957 255.1 312,596 314,552
2 Catawba PWR 100 1.3 491 33 1,950 2441
2 . Haris PWR & BWR 100 LY 511 11.0 848 1.359
2 McGuire PWR 100 1.7 655 9.5 695 1,350
2 Oconee PWR 250 3.6 2,739 6.9 4,038 6.777
2 Robinson PWR 10 1.4 96 352 2,692 2,787
2 Summer PWR 100 2.5 982 11.2 11 993
2 Sequoyah PWR 100 3.8 1,473 10.8 5,782 7.253
2 Watts Bar PWR 250 24 . 1,800 5.8 . 7,153 8,953
2 North Anna PWR 100 0.8 327 5.6 3,269 3,597
2 Surry PWR 100 2.5 982 8.6 . 5,627 6,609
2 Savannah River Site DOE SNF 10 29 187 7.9 700 887
2 Savannah River Site DOE HLW 10 29 187 12.7 1.120 1.306
Table 2-1-3. Transport times for radioactive nuclides in Region 3.
" Vadose zone Sarurated zone
Combined
: - total Pu
MEPAS Water = Puflow GWiravel Puflow flow time
Kd for Py, - flow time,  time, time, time, Vad. + Sat.,
Region Site Fuel type mi/g vears years ~years years years
3 Duane Amold BWR 10 1.3 104 4.8 1.896 2.000
3 Braidwood PWR 10° 1.1 80 414.7 .- 31,735 31,815
3 Byron PWR 100 0.8 315 35.7 23431 23,747
3 Clinton BWR 10 0.5 32 1.3 99 131
3 Dresden/Morris PWR & BWR 100 0.5 210 26.5 2,028 2,238
3 Lasaile County BWR 100 1.4 526 154 934 1,460
3 Quad Cities BWR 10 2.6 184 2.1 163 347
3 Zion PWR 10 1.7 123 10.2 779 902
3 Big Rock Point BWR 10 0.7 49 154 15 63
3 Cook PWR 10 1.3 92 2.0 156 248
3 Enrico Fermi BWR 100 2.7 1,051 9.0 9 1,060
3 Palisades PWR 10 13.9 157 139 846 1.603
3 Monticello BWR 10 1.7 123 154 1,178 1,301
3 Prairie Island PWR 10 139 983 2.0 156 1.139
3 Davis-Besse PWR 250 2.0 1.325 33.7 34 1.55%
3 Perry BWR 100 . 2.8 1,329 75.0 44,023 45.352
3 Kewaunee PWR 10 0.9 61 154 1,178 1.240
3 Lacrosse BWR 10 0.9 61 1.9 147 208
3 Point Beach PWR 10 5.6 303 3.1 151 493
EIS Related Information 7
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Table 2-1-4. Transport times for radioactive nuclides in Region 4. ,
Vadose zone Saturated zone
: Combined
. total Pu
MEPAS Water Puflow 6Wuavel Puflow flow time
Kd for Pu, flowtme. dme. time, time, Vad. + Sar.,
Region Site Fuel type ml/g years years years years years
4 Arkansas Nuclear One  PWR 100 0.8 . 327 958.7 515513 ) 515.840
4 Wolf Creek PWR 100 4.0 1,917 5758 - 337,951 +'339.868
4 River Bend BWR 10 43 306 9.3 715 1.021
4 Waterford PWR 100 47 1,800 1,800
4 Callaway PWR 100 1.8 683 1124 8.605 9,288
4 - Grand Gulf BWR 100 59 2291 162 1240 3,531
4 Cooper BWR 100 1.1 548 3.9 301 848
4 Fort Calhoun PWR 100 0.2 110 4.6 350 459
4 Comanche Peak PWR 100 4.6 2,190 C 2,190
4 South Texas PWR 10 7.1 - 386 68.8 5,267 5.653
Table 2-1-5. Transport times for radioactive nuclides in Region 3.
Vadose zone Samurated zone
Combined
total Pu
MEPAS Water  Puflow GWuavel Puflow flow time
Kd forPu, flowtime, time, time. time, Vad. + Sat.,,
Region Site Fuel type mi/g years years vears years __years
5 Palo Verde PWR 10 48 260 0 260
5 Diablo Canyon PWR 100 29 1,717 1.7 ) 1,007 . 2,724
5 Humboldt Bay BWR 10 0.9 64 1.8 137 . 201
5 Rancho Seco PWR 10 '53.7 3,802 0 3.802
5 San Onofre PWR 0 14.3 14 23 1,353 1,367
5 Trojan PWR 100 35 1.367 5.6 3,258 4,625
5 Washington Nuclear BWR 10 61.8 4,373 6.9 527 4,900
5 Hanford DOE SNF 10 - 731 4,740 203 1,551 6,292
5 Hanford DOE HLW 10 73.1 4,740 20.3 1.551 6,292
5 Idaho National Engr DOE SNF 10 22.2 1,085 173.7 25,284 26.370
’ Laboratory
5 Fort St Vrain DOE SNF 10 6.2 437 399 3,050 3,488

The flow times in the vadose zone were calculated from the site-specific storage parameters g given in
Appendix B Tables B.2.1-1, B.2.1-2, B.2.1-3, B.2.1-4, and B.2.1’5 Formulae are given below for these

calculations:

Wa(ér flow time (WFT) = (TV)*(MC)*(100)//(PR)

Where:
WFT = water flow time, yr.
TV = thickness of vadose zone, feet.
PR = precipitation rate, ft/yr.
MC =

(Vol. %).

EIS Related Information
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Pu flow time = [(WFT)*(100BD)*(K/AMC)] + 1
Where:

Pu flow time expressed in years

BD = bulk density; g/cm’

K4 distribution coefficient; ml/g

Distribution coefficients for Pu in Tables 2.1-1 through 2.1-5 were 10, 100, or 250 depending on the clay
content of the soils (Reference 10). A Ky of 10 assumes a clay content <10%; 100 assumes between 10
and 29% clay; and 250 assumes soils with >30% clay.

o

2.2 Saturated Zone Transport

The calculated flow times for water and plutonium through the saturated zone also are given in
Tables 2.1-1 through 2.1-5. These calculated values describe the times for flow of these materials
through the saturated zone to the point where they emerge into surface streams.

A general assumption was made that the storage locations were 1,600 feet from existing reactors and up
gradient (groundwater) from the reactors. This 1,600 feet is the average present distance from the
reactors to the independent spent fuel storage installations (ISFSI). The saturated groundwater flow rate
- across this 1,600 feet was assumed to be the same as the groundwater flow rate between the reactors and
- the point of groundwater emergence to surface streams (in Reference 11).

The flow times in the saturated zone were calculated from site-specific storage parameters given in the
" information in Appendix B Tables. Formulae are given below for these calculations:

Groundwater Water flow time (GWFT) = (TD)Y/(GWV).

Where:
GWEFT = groundwater flow time in years
TD = total distance from ISFSI 1o point of emergence of groundwater into surface waters, ft.
GWV = groundwater velocity, ft/yr

e  Where available, groundwater velocities assumed the groundwater velocities
- between the reactor and point of emergence into surface waters. These are given
in column 10 of Tables B.2.2-1 through B.2.2-5 (Reference 11).

e  Where velocities were not available it was estimated using engineering judgments
of groundwater conditions considered to be typical. ’

Pu saturated flow time = (GWV)*[(100SBD)*( SKo)/(SEP) + 1]

EIS Related Information : 9
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thre:‘

Pu flow time exprcssed in years

SBD
SK4

SEP

bulk density in the Saturated zone; g./cm
distribution coefficient in the saturated zone; ml/g. Depends upon the clay content of

the soil and used Reference 10 (MEPAS value ranges).

October 1998

effective porosxty of saturated soils (vol %) was estimated at 60% of the samrated zone .

total soil porosity.
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Part 3
Regional Site Data Used to
Determine Surface Water Transport and
Populations Using Surface Waters for Drinking

Table 3-1 shows the total downstream (summed for each facility) population drinking water contaminated
by facility degradation by region and the sum of the population using river water as a drinking water
source divided by river flow (cfs) at each of these population centers (Sum Population/Flow). The values
shown as the Sum of Population/River Flow consider the populations downstream uf each of the storage
locations. Using this term simplifies the consequence calculations for each location by determining a
single value that reflects the full range of affected populations and river flows for that storage location.
This value corrects for stream flow increases as the rivers flow downstream. For example for the Dunane
Armold commercial SNF location; degradation products from this SNF would enter the Cedar River and
flow to the Gulf of Mexico via the Mississippi River. On this flow to the Gulf, the stream waters are used
by thirty-six municipal water districts to supply drinking water to approximately 3 million users. At
Duane Amold the Sum Population/Flow is 9.96 people per cfs. From this value and the 3 million

. drinking water population, one can calculate the mean river flow to be 310,000 cfs. This can be
compared to the flow of the Cedar River near the site of 3,300 cfs and to the Mississippi River at the river
mouth of 494,000 cfs. The consequence from the total population drinking water would be the same if
the calculations use the sum of the product of each population group using the water times actual stream
flow or if the total population and the mean river flow is used. Total populanons and mean river flow
were used in these calculations.

Table 3-1. Regional population and river data.

Population affected Sum population/flow

Region Total Weighted Total Weighted
Region'1 , 1.6x107 2.1x10% 1.4x10° 1.9x10°
Region 2 1.3x107 3.7x10° 6.8x10 2.3%10’
‘Region 3 4.4x107 3.1x10° 2.2x10° 1.6x10'
Region 4 2.7x107 2.6x10° 1.6x102 1.5x10'
Region 5 5.7x10% 1.9x10° 4.3x10' 1.5x10°
Totals NA Tg3x108 NA 2.4x10°

‘The data for the individual storage locations in each region was summed to give a single region value.
Those values are given columns 2 and 4 on Table 3-1. These values are used to calculate dose _
consequence in Reference 9. Table 3-1 also gives weighted Populations and Sum Population/Flow values
for each region. These weighted values were determined, as described in Section 1-3, from the curies of
americium and plutonium expected to be released times the value being weighted then dividing the sum
of these calculations by the total curies released from the region. Since these values reflect only sites that
impact drinking water users, sites that discharge to salt waters with no drinking water populations receive
no weight. These weighted values then were used to determine the population dose commitment as
described in Reference 5.

EIS Related Information ' 11
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. affect dnnkmg water §bpulauons in Regwn 4. Using the weighted values for populanon from Table 3-
G *overesnmate the nanonal populax' n affectcd by the degradanon of the matcnals stored by double
; an .

: sis is docurnented in Reference 12. Table 3-2 nges
. the number of reoxonai water drmkexs and shows that 30.5 million people wxli be affected by thxs assumed
- SNF and HLW detenoranon B R

‘Table 3-2 Rezxcnal dnnkmc water users
~ Region ' Millions of water users

1 .67

2 53
3 : ‘ 13.1
4 53
5 L 0u6

305
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Appendix A
Regional Data

The original sources of the data used in Tables A.1.1-1, A.I.I-Z,.A.1.1-3, A1.14, and A.1.1-5 are
described below:

- e Column 1 is the name of the site being used for storage of materials scheduled. These tables assume’
that the materials remain at the sites for the 10,000-year analysis period. The data for commercial
SNF came from the YM EIS Appendix A (Reference 3), Table A.2.1-1. The analysis assumes the
DOE SNF is surrogate N-Reactor fuel from categories 1, 4, 5, 6, 8, and 11 from YM EIS Appendix A
Table A.2.2-2. The location of the DOE HLW was obtained from Reference 6.

o  Column 2 data came from YM EIS Appendix A Table A.2.1-1.

e Column 3 is a near-by city with meteorological data. This data was used in Reference 7 for
calculating concrete degradation.

e - Column 4 is the State where the storage area is located.
¢ Column S contains the amounts of CSNF from YM EIS Appendix A Table A.2.1-4.
e  Column 6 is the difference between column Sand7.

»  Column 7 data was provided by Joe Zeigler in a May 28, 1998 FAX. Data was confirmed by Joe
Rivers and Dave Zabranski (DOE-RW)

e . . Column 8 is Juvenile Zu'caloy failures which were calculated as (0,001)X(MTHM of Zircaloy-clad
SNF).

Table A.1.1-1. Region 1 SNF and HLW inventory.

MTHM in
. Site location Total MTHM in  MTHM in juvenile
Site Fucl tvpe near-by citv State MTHM Zircalov  stainless steel failure

-Haddam Neck PWR Bndgepont CT 420 60 360 0.06

Millstone : PWR Bridgepont CcT 807 807 0 0.81

Millstone BWR Bridgeport ) CcT 902 902 0 0.90

Salenm/Hope Creck PWR Wilmington DE 560 560 0 0.56

Salem/Hope Creek -~ . BWR Wilmington DE 1.099 1.099 0 1.10 )
Pilgrim BWR Boston MA 527 527 0 0.53
Seabrook PWR Portland MA 425 . 425 0 0.43 i
Maine Yankee PWR Portland ME 536 536 0 0.54
Calven Cliffs PWR Baltimore MD 1142 1,142 0 114 |
Opyster Creek BWR Adantic City NJ 699 699 0 0.70 ;
Fizpatrick/Nine Mile Point BWR Syracuse NY 1.812 1.812 0 1.81

Ginna PWR Rochester . NY 463 463 0 0.46

Indian Point PWR New York NY 1.134 1,134 0 1.13

Indian Point 1 - BWR New York NY 31 0 31 0.00 i
Yankee-Rowe - PWR Albany . NY 127 106 21 0.11

Beaver Valley PWR Pittsburgh PA - 1,018 1.018 0 1.02

Limerick BWR Philadelphia PA 1,143 1,143 0 1.14

Peach Bortom BWR Philadelphia PA 1,554 1.554 0 1.55

Susquchanna BWR Wilks Barr PA 1.276 1.276 0 1.28

Three Mile Island PWR Middletown PA 548 548 0 0.55

Vermont Yankee BWR Albany, NY VT 609 609 0 0.61

West Valley Demo Project DOE HLW Buffalo NY *

Region total 16.830 16.419 412 16

*-See Table 1-1 for quantiry of HLW.
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‘Table A.1.1-2. Region 2 SNF and HLW inventory.

MTHM in
Site location Total MTHMin. MTHMin juvenile
Site Fuel type near-by city State MTHM Zrcaloy  stainless steel failure
Browns Ferry BWR’ Huntsville AL . 1932 = 1932 0 193
Farley PWR Montgomery AL 1,174 CLIT4 0 1.17
Crystal River PWR Tampa FL s12 512 0 0.51
St. Lucie PWR West Palm Beach FL ' 1.020 1.020 .0 1.02
Turkey Point : PWR Miami FL 1.074 1.074 o 1.07
Hatch 4 BWR ° Macon GA 1446 1446 0 145
Vogtle PWR Augusta GA 1.080 1.080 - 0 1.08
Brunswick - PWR Wilmington NC 137 137 0 0.14
Brunswick SR BWR Wilmington NC 759 759 ] 076
Catawba PWR Charlone NC 1.148 1.148 0 115
Harmis - PWR Raleigh NC 498 498 0 0.50
Harris BWR Raleigh NC 252 252 0 0.25
McGuire PWR Charlone NC 1,439 1,439 0 1.4
Oconee PWR Greenville . 8C 1.865 1.865 0 1.87
Robinson ) PWR Columbia e 8C 384 384 0 0.38
Summer : PWR Spartanburg SC 526 526 0 053
Sequoyah PWR Chanancoga ™ - 1,023 1.023 0 1.02
Warts Bar PWR Chananooga ™ 251 251 0 025
North Anna PWR Richmond VA 1.184 1,184 0 1.18
Surry PWR Norfolk VA 1.194 1,194 0 1.19
Savannah River Site DOE-SNF Augusia GA 4 :
Savannah River Site DOE-HLW Augusta GA .
Region total 18.898 18.898 1] 19
*See Table 1-1 for quantty of DOE-SNF and DOE-HLW.
Table A.1.1-3. Region 3 SNF and HLW inventory.
MTHM in
, Site locadon Toral MTHMin MTHMin juvenile
Site Fucl type near-by city State MTHM Zircaloy * stainless steel failure
Duane Amold BWR Des Moines 1A 467 467 . 0 047
Braidwood . - PWR Peonia iL 1,029 1.029 0 1.03
Byron , PWR Rockford L 1,068 '1.068 0 1.07
Clinton -~ . BWR Springficld IL 477 477 0 - 048
Dresden/Morris BWR Peoria 1L 2013 2,013 0 201
Dresden/Morris PWR Peoria L 133 0 133 0.00
Lasalle County BWR Peoria IL 952 952 0 0.95
Quad Cities BWR Moline IL 1277 1277 0 1.28
Zion : . PWR Chicago L 1,052 1,052 0 1.05
Big Rock Point : BWR Alpena Ml 58 58 0 0.06
Cook PWR South Bend IN 1,433 1.433 0 143
Enrico Fermi BWR Derroit MI 523 523 0 0.52
Palisades ’ PWR Grand Rapids Mi 585 585 0 059
Monticello : BWR Saint Cloud MN 426 426 0 043 -
Prairic Island PWR Minneapolis MN 866 866 0 0.87
Davis-Besse . : PWR Toledo OH 505 505 0 051
Perry : BWR Cleveland OH 452 452 0’ 0.45
Kewaunee PWR Milwauvkee wI 451 451 0 045
Lacrosse BWR La Crosse Wi 38 0 38 0.00
‘Point Beach PWR Milwaukee w1 876 876 [ 0.88
Region toual 14.682 14,511 I 15
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Table A.1.1-4. Region 4 SNF & HLW inventory.
: : MTHM in
Site location Total MTHMin - MTHMin Juvenile
Site Fuel type near-by city Suate MTHM Zircaloy stainless steel  fallure
Arkansas Nuclear One PWR Lirde Rock AR JoL109 ~ 1109 0 : LI
Wolf Creek : PWR Wichita : KS 630 630 0 0.63
River Bend BWR Baton Rouge - LA - 531 531 0 053
Waterford PWR New Orleans LA 500 . 500 0 . 0.50
Callaway ' PWR Columbia MO’ 702 702 0 0.70.
Grand Gulf BWR Vicksburg : Ms 856 856 0 0.86
Cooper BWR Omaha NE 452 452 0 0.45
Fort Calhoun PWR Omaha NE 379 379 0 0.38
Comanche Peak PWR Dallas 0.8 998 998 0 100
South Texas . PWR Victoria §p, ¢ 1,012 1.012 0 1.01
Region total 7.170 7.170 0 7
Table A.1.1-5. Region 5 SNF and HLW inventory.
’ MTHM in
: Site location Total MTHMin MTHMin juvenile
Site Fuel type near-by city State MTHM Zircaloy  stwinless steel failure

Palo Verde PWR - Phoenix AZ 1,674 1.674 0 1.67
Diablo Canyon PWR Santa Maria CA 1,126 1.126 0 1.13
Humboldt Bay BWR Eurcka CAa- 29 29 0 0.03
Rancho Seco PWR Sacramento CA 228 228 0 0.23
San Onofre PWR San Diego CA 1,423 1,279 14 1.28
Trojan ) PWR . Portland OR - 359 359 0 036
Washington Nuclear BWR . Richland (Hanford) - WA 581 581 0 0.58
Hanford DOE SNF. Richland (Hanford) WA - :
Hanford DOE HLW Richland (Hanford) WA -
Idaho Nadonal Engr Laboratery - DOE SNF Idaho Fails ‘D L
Fort St Vrain DOE SNF Fort Collins .. CO ° -
Region total : 5420 5.276 144 “. 5

¢ See Table 1-1 for quantity of DOE-SNF and DOE-HLW.

The original source of the data used in Tables A.1.2-1, A.1.2-2, A.1.2-3, A.1 ’7-4 and ‘A.1.2-5 are
described below: v

Columns 1 and 2 are the same as in Tables A.1.1-1, A.1.1-2, A.1.1-3, A.1.14, and A.1.1-5.

* The curies Am-Pu in columns 3 and 4 were obtained by multiplying the mass from Tables A.1.1-1,
A.1.1-2, A.1.1-3, A.1.1-4, and A.1.1-5 by 1040 curies per MTHM. This factor was determined by
summing the curies of Am-243, Pu-239, Pu-240 and Pu-242 from Table A.2.1-8 of YM EIS
Appendix A and converting the curies of Am-Pu per fuel assembly to curies per fuel MTHM. This
calculation assumes that all of the stainless steel clad SNF and all of the SNF with juvenile Zircaloy
failure would be released during the 10,000-year period.

The curies of Am-Pu in DOE SNF was obtained for the same four radionuclides from the information
given for categories 1, 4, 5, 6, 8, and 11 in YM EIS Appendix A Table A.2.2-4 for each DOE site.
Calculations showed the amount of Am-Pu in the DOE SNF at Hanford to be 557,000 curies, at
INEEL to be 114,000 curies, at SRS to be 15,000 curies. DOE-SNF curie content at Fort St. Vrain
was not provided in YM EIS Appendix A Table A.2.2-4 and was estimated to be 4,300. This
estimate assumed that the Fort St.'Vrain SNF had the average Am-Pu content of other DOE SNF.
Mass of Fort St. Vrain DOE SNF was obtained from YM EIS Apperdir A Table A.2.2-2. This
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Table A.1.2-2. Region 2 Am-Pu curies released in 10.000 years.
Fuel CiAmandPuin. CiAmandPu CiAmandPu CiAmandPu_
Site “type - juvenile CSNF " in SSCSNF in DOE SNF  ~in DOE HLW
Browns Ferry BWR 1661 0
Farley PWR 1220 0 N
“Crystal River PWR , 532 0
St. Lucie PWR 1061 0
Turkey Point PWR 1117 0
Hatch . BWR 1244 0
Vogtle : . PWR 1124 0
Brunswick PWR 142 0
Brunswick BWR 653 0
Catawba PWR 1194 0
Harris PWR 518 0
Harris BWR 217 Y
McGuire - . PWR . 1496 0
Oconee PWR 1940 0
Robinson PWR 399 0
Summer PWR 547 0
Sequoyah ' PWR 1064 0
- Watts Bar PWR 261 0
“North Anna PWR 11231 .0
Surry B PWR 1242 0
Savannah River Site DOE-SNF
Savannah River Site DOE-HLW

Region total ] - =EZ18,864 7%

Table A.1.2-3. Region 3 Am-Pu curies released in 10.000 years. :
Fuel CiAmandPuin CiAmandPu CiAmandPu Ci Amand Pu

Site tvpe juvenile CSNF in SS CSNF . in DOE SNF  “in DOE HLW

Duane Arnold BWR 401 - 0
Braidwood PWR 1070 0
Byron - PWR 1110 0
Clinton : BWR 411 0
Dresden/Morris BWR 1731 ]
Dresden/Morris PWR 0 138.320
Lasaile County BWR 819 0
Quagd Cities BWR 1098 0
Zion PWR 1094 0
Big Rock Point . BWR 50 0
Cook R PWR 1490 0
Enrico Fermi BWR 450 0
Palisades PWR 609 0
Monticello BWR 367 0
Prairie Island PWR 901 0
Davis-Besse PWR S 526 0
Perry ' BWR 389 0
Kewaunee : PWR 469 0
Lacrosse - BWR 0 32,653
Point Beach PWR :_21 1 0
Region total © o SEI3R05 B niatell0.973  ce
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Table A.1.2-4. Remon 4 Am—Pu curies released in 10,000 vears.
Fuel CiAmandPuin CiAmandPu  CiAmandPu CiAmand Pu
Site type juvenile C SNF  in SS CSNF in DOE SNF___ in DOE HLW
Arkansas Nuclear One PWR 1154 0 )
Wolf Creek PWR 655 0° B
River Bend BWR 457 0
Waterford PWR 520 "0
Callaway PWR 730 0
Grand Guif BWR 736 0
Cooper BWR 389 0
Fort Calhoun PWR 394 0
Comanche Peak PWR 1037 0
South Texas . PWR 1053 0

Region total

Table A.1.2-5. Region 5 Am-Pu curies released in 10,000 years.

- Fuel CiAmandPuin CiAmandPu CiAmandPu ~CiAmandPu
Site type juvenile C SNF - in SS CSNF in DOE SNF  in DOE HLW
Palo Verde PWR 1741 0
Diablo Canyon PWR 1172 0
Humboldt Bay - BWR 25 0
Rancho Seco PWR 238 0
San Onofre PWR 1330 149,760
Trojan. - PWR 373 : 0
Washington Nuclear BWR 499 0
Hanford DOE SNF 557,000
Hanford DOE HLW 69
Idaho National Engr "DOE SNF 114,000
Laboratory : !
Fort St Vrain DOE SNF

Region total

R

.

3.377

#EE e T149,760 S

The source of the data in Tables A.1.3-1, A.1:.3-2, A.1.3-3, A.1.3-4, and A.1.3-5 are described below.

e - Columns 1 and 2 are same as discussed previously.

e  The methodology for determining concrete life for commercial SNF storage is described in
Reference 8 and actual calculated values are described in Reference 7. Reference 7 documented the
preparation of Figure A.1-1 which divided the United States into five relatively constant concrete-

failure zones.
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These failure zones were used to determine the failure times used in the regional analysis. Failure times
were selected for use on Tables A.1.3-1, A.1.3-2, A.1.3-3, A.1.3-4, and A.1.3-5 from values near the mid-
range of the failure times. Failure times for each zones used are listed below.

Failure time range (yrs) Failure time used (vrs.)
<75 67
75-100 © 87
100-300 - 200
300-600° 450
>600 3550

¢ The methodology used to identify precipitation regions is described in Reference 7. That reference
identified precipitation regions based upon precipitation rates as shown in Figure A.1-2. Precipitation
rates, shown in the fourth column of Tables A.1.3-1, A:1.3-2, A.1.3-3, A.1.3-4, and A.1.3-5, were
used for each site within the region. The rate was valued near the mid range of the precipitation
range. Precipitation rates used in the following tables were as follows:

Precipitation range (in/yr) Rate, infyr
<30 105
30-35 : . 325
35-40 . 375
40-45 ‘ .4
>45 52.2

The region <30" used the average precipitation rate for the commercial SNF, DOE SNF, and DOE
HLW which is 10.5"/yr. The >45’ region used a precipitation rate of 52.2"/yr to represent
precipitation rates between 45"/yr and rates larger than 60"/yr along the Gulf Coast in parts of LA,
MS, and AL.

o The approach used to obtain data on relative humidity (Columns 5 and 6) is described in Reference 7.
This data was not binned by region but site specific data is shown on these tables.

o The seventh column is the percent of days with rain.

o The eighth column is the sum of fraction of days with precipitation and fraction of time with that
relative humidity exceeds 85 percent. The data in this eighth column was used to develop the
stainless steel corrosion rate. Where relative humidity is greater than 85 percent, the corrosion of this
stainless steel tend to behave just as it does with precipitation.

e  The precipitation chemistry information shown in columns 9, 10, and 11 of Tables A.1.3-1, A.1.3-2,
A.1.3-3, A.1.3-4, and A.1.3-5 were obtained from Figures A.1-3, A.1-4, and A.1-5. The source of the
three figures is described in Reference 7. These three chemistry components of precipitation are the
primary environmental parameters that affect waste package, cladding, and SNF and HLW
degradation. The chloride and sulfate concentrations (Columns 10 and 11) are expressed as weight
percent impurity while in the two associated figures they are expressed as molarity. The conversion

" between the two is straightforward. '

e The data in the last column is the mean average temperature for each site. The source of this data is
described in Reference 7. It is a 30-year annual average temperature.
#
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Table A.1.3-1. Region | environmental parameters.

Relutive humidity Rain-days Total Precipitation chemistry dita

Precipitation Time ’ Average

. Concrete rtcused, 6 h/month. Percent of © - Percent of -~ Wel days. - ° SO,° temp for

Site Fuel type life infyr RH>85% year year % of year pH C,wi% wi % year, "I¥
Haddum Neck PWR 87 42.5 0 0.0 K1V 30.1 4.4 TAB-05 1.5E-04 51.7
Millstone PWR 87 42.5 0- 0.0 30.¢ 301 44 TIB-05 1.56-04 517
Millstone BWR 87 42,5 0 0.0 0.1 3041 44 7.1E-05 1.5E-04 517
Salem/ope Creek PWR 87 L 428 0 0.0 30.1 30.1 44 7.1R-05 1.5E-04 54.2
m:.&:\::_,c Creck BWR 87 425 0 0.0 30. 30.1 44 T.1E-05 1L.SE-04 54.2
Pilgrim BWR 87 42,5 0 0.0 3o Jo.! 44 7.1E-05 7.5B-05 513
Scabrook PWR 67 325 6 12.5 329 454 4.75 1.1B-05 1.5E-04 454
Maine Yankee PWR 67 42.5 6 12.5 30.1 42.6 4.75 7.1B-05 1.5B-05 454
Calvert Cliffs PWR 200 52.2 0 0.0 293 29.3 4.4 7.1E-05 1.5E-05 58.0
Oyster Creek BWR 67 © 425 8 16,7 .30, 468 4.4 74105 1.5B-04 53.0
Fitzpatrick/Ninc Mile Point BWR 67 315 4 8.3 30.7 39.0 44 1.6B-05 2.6B-04 474
Ginna PWR 67 315 5 10.4 Ing 41.1 4.4 1.613-05 2.6B-(4 47.6
Indian Point PWR - 200 42.5 0 0.0 30.1 30.1 44 7.1B-05 1L.5E-04 54.6
Andian Point | BWR 200 425 0 0.0 KI{N| 30.) 44 T.1B-05 1.5E-04 54,6
Yankee-Rowe PWR: 67 178 5 104 307 41.) 44 39805 1.5B-04 474
Beaver Valley . PWR 87 42.5 2 4.2 30.1 343 44 1.6E-05 2.6B-04 50.3
Limerick BWR 200 425 1.5 31 304 333 44 1.1B-05 15B-04 543
Peach Botlom BWR. 200 42.5 0 0.0 301 30,1 44 T.1B-08 1.58-04 , 54.3
Susquchanni BWR 87 425 2 42 - Jo.i 343 4.4 19E-05 2.6E-04 49.1
Three Mile Island PWR 87 425 0 0.0 30.1 308 44 391805 . 2.6E-04 529
Vermont Yankee BWR 67 425 5 10.4 30.¢ 40.6 4.4 1.613-05 L5E-04 47.4
West Vailey Demo Project DOE HLW 67 42.5 5 104 30.1 40.5 44 7.1R-05 1.5B-04 54.6

uopew.opu] parey SIA

8661 129010 .



uopvuLioyu] pRERY SIA

1Y

. Table A.1.3-2. Region 2 environmental parameters.

Relative lumidity Rain-lys ‘Total Precipitation chemisiry data

) Precipitation Fime . Averuge

Concrete raleused,. 6 hidmonth - Pereent of -~ Percent of - Wel days S04 teinp lor

Site Fuel type lite in/yr RH>85% yeur year % of year pll C,wl% wi % year, “F
Browns Perry BWR 87 522 9 18.8 29.3 48.1 4.75 2.3B-05 1.58-04 60.3
Farley PWR - 200 522 16 313 293 62.6 4.75 39605 7.58-05 64.9
Crystal River PWR 3550 522 17 354 293 64.7 4.15 TAB-05 | 715808 72.3
St. Lucie PWR 1550 52.2 4 83 29.3 376 4.75 7.1B-08 7.5E-05 74.7
Turkey Point | PWR 1550 522 5 0.4 29.3 39.7 475 7.1B-08 7.5E-05 759
Hatch BWR 200 522 I 22y 29.3 522 4.75 3.9B-05 7.5B-05 64.8
Vogule PWR 200 522 14 29.2 29.3 58.5 475 3.9E-05 71.5E-05 632
Brunswick PWR 200 52.2 13 2171 29.3 56.4 4.75 7.1B-05 7.56-05 63.4
:E_;&nn o BWR 200 522 13 27.1 293 56.4 4.75 T.1E-05 7.5E-08 634
“atawba PWR 200 522 4 8.3 0293 37.6 4.75 1.6BR-05 1.5B-04 60.1
Harris PWR 200 522 10 20.8 293 50.1 44 3.9E-05 7.5B-05 59.3
Harris BWR 200 ©522 10 20.8 293 50.1 44 '3.9B-05 7.5B-05 593
McGuire PWR 200 522 4 8.3 293 37.6 4,75 1.6E-05 1.5E-04 60.1
Oconce PWR 200 522 7 14.6 29.3 439 415 1.6B-05 {.5E-04 60.0
Robinson PWR 3550 52.2 12 25.0 293 543 4.75 39B-05 1.5B-04 60.1
Summer PWR 200 52.2 12’ 25.0 29.3 54.3 475 1.613-05 1.5E-04 63.4
Sequoyah PWR 87 522 13 27.1 293 56.4 4.5 2.3E-05 1:5B-04 59.3
Walts Bar PWR 87 52.2 13 27.1 29.3 56.4 4.75 2.3B-05 1.5B-04, 59.3
Morth Anna PWR 87 522 9 18.8 29.3 48.1 44 7.1B-05 7.5E-05 572
Surry PWR 200 522 1 2.1 29.3 314 4.4 3.9E-0§ 71.583-05 59.2
Savannah River Site DOE SNF 200 52.2 14 29.2 29.3 585 4,75 3.9E-05 7.5B-0s 63.2
Savannah River Site DOE HLW - Weather 522 14 29.2 29.3 58.5 4.15 A9R05 . 7.5E-08 63.2

Prot lost
150yrs
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Table A.1.3-3.

Region 3 environmental parameters,

Retative humidity Rain-days Total Precipitation chemisiry data

Precipitation Time : Average

Concrele  rueused, 6 he/month  Percentof  Percentof  Wel days S0y° temp lor

Sile TFuel type life infyr RH>85% year year % of year pll C,wt% wt % year, "I
Duane Armold BWR 87 32,5 2 4.2 329 37.0- 44 L6E-05 1.5E-04 499
Braidwouod PWR 67 325 4 8.3 329 41.2 475 1.6E-05 2.6B-04 50.7
Byron PWR 87 325 6 12.5 329 454 44 1.6B-0S 1.58-04 47.7
Clinton BWR 87 3.5 3 6.3 307 369 4.5 1.6L-05 1.5B-04 50,7
Dresden/Morris BWR 67 32,5 4 8.3 329 41.2 4.75 1.6E-05 2.6B-04 $0.7
Dresden/Morris PWR 67 325 4 8.3 329 41.2 4.75 1.6B-05 2.6B-04 50.7
Lasalle County BWR 67 325 4 8.3 329 41.2 44 1.6B-05 2.6B-04 50.7
Quad Cities BWR 67 325 3 6.3 329 39.1 44 1.6B-05 1.5B-04 49.6
Zion PWR 67, 3255 2 42 329 370 44 1.68-05 2.6E-04 46.1
Big Rock Point BWR 67 32s 4 8.3 329 41.2 44 L.6E-0S 2.6B-04 47.1
Cook - PWR 87 3235 2 4.2 329 37.0 4.4 1.6E-05 2.6B-04 49.5
Larico Fermi BWR 67 325 2 42 329 "37.0 44 1.6E-0§ 2.6BE-04 48.7
Yalisades PWR 67 325 s X 329 40.2 44 1.6E-08 2.611-04 49.5
Monticello BWR 87 325 4 83 329 41.2 44 1.6B-05 7.5B-05 41.5
Prairie sland PWR L 325 ] 2.1 329 35.0 44 1.6E-0S 7.5B-05 449
Davis-Besse PWR 87 375 1.5 3 30.7 338 4.4 1.612-05 2.6E-04 48.5
Perry BWR 87 37.5 ] 2.1 30.7 328 44 1.68-05 .2.61-04 49.6
Kewaunce PWR 67 325 2 42 129 37.0 44 1.6E-0S L.SE-04 46.]
Lacrosse BWR 87 325 6 12.5 329 45.4 4.4 1L6E-05 1,SE-04" 462
Point Beach PWR 67 32.5 2 4.2 329 37.0 4.4 1.61-08 1.SE-04 46.1
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Table A.1.3-4. Region 4 environmental parameters.

Relative humidily Rain-thys Total Precipitation chemistry dia
Precipitation Time Average
, Concrele ratc used, O h/month  Percentof  Pereent of - Wel days : SO.° temp for
Site Fucl Iype life infyr RH>B5% year year % of year pll C.owl % wi % year, "¢
Arkansas Nuclear Qne PWR 200 522 S 10.4 29,3 39.9 4.75 1.6LE-05 " 1.5E-05 60.6
Woll Creck PWR 200 325 0 0.0 329 329 4.4 1.6E-05 1.SE-04 56.2
River Bend BWR 450 52.2 16 333 29.3 62.6 4.75 TAE-05 7.5B-05 67.7
Walerlord - PWR 450 52.2 16 33 29.3 62.6 4.75 1.1E-05 7.5B-05 68.1
Callaway PWR 87 3715 55 1.5 307 42.1 44 1.6B-05 L5E-04 539
Grand Gull BWR 450 52.2 19 39.6 29.3 68.9 4.75 J9B-05 1.5B-04 64.2
Cooper BWR 87 325 2 4.2 329 1.0 44 1.6E-05 1.5E-04 50.7
Forl Calhoun PWR 87 325 2 4.2 329 370 44 1.6B-05 {.5B-04 50.7
Comanche Peak PWR 450 325 2 42 329 370 4.75 2.313.08 1.5E-05 65.4
South Texas PWR 35850 - 42,5 19 39.6 30.1 69.7 4.75 T.1E-05 7.5B-05 699
Table A,1.3-5. Region S environmental parameters,
Relative humidity " Rain-days Total Precipitation chemistry data
Precipitation Time Average
; rate used, - 6 h/month Percent of  Percent of - Wel days , 50,7 temp lor
Site fuel type - Concrele life infyr RH>85% year year % of ycar pH C,w% wl % ‘year, "R
Palo Verde PWR 3550 10.5 0 0.0 236 23.6 415 1.6E-05 1.5E-05 72.6
Diablo Canyon PWR 3550 10.5 17 354 23.6 59.0 44 T.AB-08 2.5B05 573
Humboldt Bay BWR 3550 375 6 12.5 30.7 432 44 7.1E-08 2.513-05 52.7
Rancho Scco PWR 3550 105 6 12.5 23.6 36.1 44 7 1E-05 2.58-05 60.6
San Onoire PWR 3550 10.5 0 0.0 23.6 236 44 TIB-05 2.53-05 64.2
Trojan 5 PWR 200 375 10 20.8 30.7 51.5 55 TIEQS - 25105 . 53.7
Washington Nuclear BWR 450 10.5 0 0.0 23.6 21.6 55 8.5E-06 2.5R-05 533
Hanlord DOL SNF- - Weather Prot 10.5 0 0.0 23.6 23.6 5.5 8.5E-06 2.5B-05 533
: lost 150yrs '
Hanford DOE HLW  Weather Prot 10.5 0 0.0 236 23.6 55 8.5E-06 2.5E-05 533
lost 150yrs
1daho National Engr -DOE SNF: © Wcather Prot 10,5 0 0.0 216 23.6 55 1.6BE-05 2,5R05 503
f.aboratory lost 150yrs .
Forl S1. Vrain DOE SNF - - Weather Prot 10.5 3 6.3 23.6 299 44 B,5BE-06 7.513-05 51.5

lost 150yrs
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EIS Related Information

Appendix B

B.1 Water Flow Through the Vadose Zone

Transport through Groundwater

October 1998

- The information contained in Tables B.2.1-1, B.2.1-2, B.2.1-3, B.2.14, and B.2.1-5 was obtéined from
Reference 11 and is presented here by region. ’

Table B.2.1-1. Physical data for vadose zone in Region 1.

Vadose zone
Thickness, Sat.
Clay - ‘to saturared - Bulk Field hydraulic
content, zone, . density, Porosity, capacity, conductivity.

Region 1 Site Fuel type wt % f g/em3 vol % vol % cm/sec
1 Haddam Neck PWR 1 “10 1.64 38 9 6.6E-03
1 Milistone PWR & BWR 3 20 1.64 38" 9 6.6E-03
1 Salem/Hope Creek PWR & BWR 3 60 1.64 38 9 6.6E-03
1 Pilgrim BWR 1 55 1.64 38 9 6.6E-03
1 Seabrook PWR 10 25 1.48 442 17.5 7.2E-04
i Maine Yankee PWR 1 12.5 1.64 38 .9 6.6E-03
1 Calver Cliffs PWR 15 10 142 463 275 2.0E-04
1 Oyster Creek BWR 3 12 1.64 38 9 6.6E-03

1 Fizpatrick/Ninie Mile Point BWR 15 6 142 46.3 27.5 20E-04 -
1 Ginna PWR 15 25 142 46.3 27.5 2.0E-04
1 Indian Point PWR & BWR 1 10 1.64 38 9 6.6E-03
1 Yankee-Rowe PWR 6 15 1.49 437 12 1.9E-03
1 Beaver Valley FWR 10 30 1.48 4.2 17.5 T.2E-04

1 Limerick BWR 0 40 1.65 5 25
1 Peach Bottom BWR 3 7 1.64 38 9 6.6E-03
1 Susquehanna BWR 10 50 1.48 44.2 17.5 7.2E-04
"1 Three Mile Island PWR 10 1.64 38 9 6.6E-03
1 Vermont Yankee BWR 10 1.49 43.7 12 1.9E-03
1 West Valley Demo Project DOE HLW 3 8 1.88 352 9 39E-04
EIS Related Information B-1
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Table B.2.1-2. Physical data for vadose zone in Region 2.

Vadose zone
: " Thickness, Sat.
Clay . to saturated .. Bulk rield hydraulic
content, 2one, . - density. -Porosity, capacity, - conductivity,
Region 2 Site Fuel type W% - ft 7 glem3 vol % vol % cm/sec
2 Browns Ferry BWR 6 10 1.50 40 10 - 20E-04
2 Farley PWR 3 40 1.64 -38 9 6.6E-03
2 Crystal River PWR 15 10’ 142 463 - 75 *'2.0E-04
2 St. Lucie PWR 10 145 148 “44.2 17.5 T.2E-04
2 Turkey Point PWR 1 70 164 38 9 6.6E-03
2 Hatch BWR 6 20 1.49 43.7 12 1.9E-03
2 Vogtle PWR 6 50 1.49 43.7 12 1.9E-03
2 Brunswick PWR 47 25 1.36 48.6 42 26E-05
2 Catawba PWR 15 15 1.42 46.3 215 2 0E-04
2 Harris PWR & BWR 10 15 1.48 4“2 17.5 7.2E-04
2 McGuire PWR 15 20 142 46.3 27.5 2.0E-04
2 Oconee PWR 47 35 1.36 48.6 42 2.6E-05
2 Robinson PWR 1 25 1.64 38 9 6.6E-03
2 Summer PWR 15 30 1.42 463 275 2.0E-04
2 Sequoyah - . PWR 15 a5 142 46.3 275 20E-04
2 Wans Bar PWR 47 23 1.36 48.6 42 2.6E-05
3 North Anna PWR 15 10 1.42° 46.3 275 2.0E-04
2 Sumy PWR 15 30 FE - 4 46.3 27.5 2.0E-04
2 Savannah River Site DOE SNF [ 50 1.60 40 10 1.OE-04
2 Savannah River Site DOE HLW 6 50 1.60 40 10 1.0E-04
Table B.2.1-3. Physical data for vadose zone in Region 3.
’ Vadose zone
Thickness, Sat.
Clay 1o sawrated - Bulk Field hydraulic
content, zone, density, . Porosity,  capacity, conductivity,
Region 3 Site Fuel type wt % ft g/cm3 vol% . vol% cm/sec
3 Duane Amold BWR 1 17 1.64 38 9 6.6E-03
3 Braidwood PWR 3 13 1.64 38 9 6.6E-03
3 Byron’ PWR 15 6 142 46.3 275 2.0E-04
.3 Clinton BWR 1 6 1.64 38 9 6.6E-03
3 Dresden/Morris PWR & BWR 15 4 142 46.3 2715 2.0E-04
3 Lasatle County BWR 15 10 142 46.3 275 2.0E-04
3 Quad Cities BWR 1 30 1.64 38 9 6.6E-03
3 Zion PWR 3 20 1.64 38 9 6.6E-03
3 Big Rock Point BWR 3 8 21,64 38 9 6.6E-03
3 Cook PWR 3 15 1.64 38 9 6.6E-03
3 Enrico Fermi BWR 1s 20 142 46.3 27.3 2.0E-4
3 Palisades PWR 6 135 1.49 437 12 1.9E-03
3 Monticello BWR 3 20 1.64 38 9 6.6E-03
3 Prairie Island PWR i 160 1.64 38 9 6.6E-03
3 Davis-Besse PWR 37 14 1.36 18.6 42 2.6E-05
3 Perry BWR 10 28 1.48 442 17.5 7.2E-04
3 Kewaunce PWR 3 10 1.64 38 9 6.6E-03
3 Lacrosse BWR 1 10 1.64 38 9 6.6E-03
3 Point Beach PWR 6 54 1.49 43.7 12 1.9E-03
EIS Related Information B-2
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Table B.2.1-4. Physical data for vadose zone in Region 4.
- Vadose zone
Thickness, Sat,
Clay  to samrated - Bulk Field hydraulic
content, zone, » density, Porosity, = capacity, conductivity,
Region 1 Site Fuel type wt % ft g/em3 vol % vol % cm/sec
4 Arkansas Nuclear One PWR 15 10 -1.42 46.3 275 2.0E-04 .
4 Wolf Creek PWR 10 35 148 44.2 175 72E-04
4 River Bend BWR 3 80 1.64 38 9 6.6E-03
4 . Waterford PWR 15 55 142 46.3 275 20E-4
4 Callaway PWR 15 15 142 46.3 275 2.0E-04
4 Grand Gulf BWR 15 70 1.42 46.3 275 2.0E-04
1 Cooper BWR 10 10 1.48 442 17.5 7.1E-04
4 Fort Calhoun PWR 10 2 1.48 44.2 17.5 7.2E-04
4 Comanche Peak PWR 10 40 1.48 44.2 17.5 7.2E-04
4 South Texas PWR 6 90 149 437 12 1.9E-03
Table B.2.1-5. Physical data for vadose zone in Region 5.
Vadose zone
Thickness, Sat,
Clay  to saturated - - Bulk Field hydraulic
conient, zone, - density, Porosity, capacity, conductivity,
Region | Site Fuel type wt % ft g/em3 vol % vol % cm/sec
5 Palo Verde PWR 6 15 - 1.49 43.7 12 1.9E-03
5 Diablo Canyon PWR 10 10 1.50 40 10 6.5E-03
5 Humboldt Bay BWR ! 12 1.64 38 9 " 6.6E-03
5 Rancho Seco PWR 1 200 1.64 38 9 6.6E-03
5 San Onofre PWR 0 - 50 1.50 40 10 6.5E-03
5 Trojan PWR 15 - 30 142 - 46.3 2713 2.0E-04
5 Washington Nuclear BWR 1 230 1.64 38 9 6.6E-03
5 Hanford DOE SNF 3 246 1.66 40 12 6.6E-03
5 Hanford DOE HLW. 3 ©246 1.66 40 12 6.6E-03
5 fdaho National Engr Laboratory DOE SNF 3 62 1.50 48.7 14 7.0E-05
-] Fort St Vrain DOE SNF 3 23 1.64 38 9 6.6E-03

B.2 Water Flow Thrbugh the Saturated Zone

The information in columns 4 through 11 of Tables B.2.2-1, B.2.2-2, B.2.2-3, B.2.24, and B.2.2-5 was
obtained from Reference 11 and is presented here by region. The information in column 12 was added as
is described in Section 2.2 of this report. Column 13 is the sum of the distance from the reactor to the
point of groundwater emergence into surface streams and the 1,600 feet given in column 12.

EIS Related Information

. B-3




noNeTWIc ] pALRY SIA

g

Table B.2.2-1. Physical data for saturated zone in Region |. -
: ' Suturated zone
. Reactor Reactor Soil ISFSI ISFS1
. Clay Distance Bulk GW travel  GW yavel  classification added GW 1ruvel
content, Kd for Pu,: to out-fall, density, Porosity, distance, time, C= course istance, distance,
Region Sile Fuel iype wl % milg fl pemd vol % yrs yis F= fine fl f
Region | lo ISFSI
1 Haddum Neck PWR | 10 S0 1.64 a8 492 (o] 1600 2M2
! Millstone PWR & RWR K] 1 o 1.64 - 38 1001 6 C . 1600 2601
I Salemv/lope Creek PWR & BWR | )] 60 1.64 38 623 2 B 1600 2223
| Pilgritn CBWR ! 10 55 1.64 ki 492 C 16(X) 202
1 Scabrook ...(<= | Y 25 1.64 38 36t 0 C 1600 1961
{ Muine Yankee PWR | 10 15 1.64 3R 2756 4 F 1600 4356
t Calvert Cliffs PWR 10 100 S0 1.48 44.2 492 [\ 1600 292
i Oyster Creck HWR 3 i 17 1.64 k1 984 I C 1600 2584
| Fitzpatrick/Nine Mile Point BWR i 10 as 1.64 ki 1638.5 6 F 1600 32388
l Gianna , PWR | 10 10 1,64 a8 1542 F 1600 3142
| Indisn Point PWR & BWR 1 10 10 1.64 k1] 476 1 P 1600 2076
| Yankee-Rowe PWR Is 100 15 1.42 46.3 295 Cc 1600 1895
| Beaver Valley PWR I H) 4] 1.64 a8 449 12 - F 1600 2049
{ Limerick BWR 0 [V} 100 1.65 § 787 3 F 1600 2387
| Peach Botom HWR ki i 7 1.64 38 295 F 1600 1895
| Susquchinni HBWR 0 0 S0 1.65 5 4000 9 Cc 1600 564K
1 Three Mile Island PWR k| 10 10 1.64 a8 591 0 c 1640 2191
| Vermont Yankes BWR 6 10 1 1.49 43.7 197 . C 16(%) 1797
I West Valley Demo Project DOE HLW K] 10 20 210 219 2000 kvl C 0 2K

uopewIoJu] pareey STI
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Table B.2.2-2. Physical data for saturated zone in Region 2. B

’ Suturated zone e

Reactor Reactor Soit ISFS1 15181 m.

Clay Distance Bulk GW truvel  GW travel  classification added GW travel M

conlent, Kd for Pu, 1o out-falf, density, Porasity, . distance, time, C= course distance, distance,  w

Region Site Fuel type wi % /g Ft gleind vol % yis yos F= fine {1 {t m..

2 Browns Ferry BWR i 10 44 1.64 k1] 492 F 1600 2042 =

2 Farley PWR 0 10 80 1.65 15 984 ) F 1600 2584 W.

2 Crystal River PWR [{] 10 B0 1.65 35 295 F 1600 1895 8
2 St. Lucie PWR k| 10 145 1.64 a8 699 27 C 1600 2299
2 Turkey Point PWR { 10 0 1.64 k11 164 C 1600 1764
2 Hatch BWR 1 10 is 1.64 a8 984 30 C 1600 2584
2 Voglle PWR 6 10 50 .49 43,7 2789 15 C 1600 .awxc
2 Brunswick PWR 47 250 15 1.36 48.6 492 60 C 1600 212
2 Catawha PWR 10 100} 55 1,48 44,2 689 1! F 1600 2289 -
2 (larvis PWR & BWR [{] 1 8s 1.65 38 2398 7 F 1600 995§
2 McGuire PWR 0 10 n 1.65 0 1969 | 1600 1569

2 QOconee PWR 10 100 1} 1.48 44.2 984 F 1600 2584

2 Robinson PWR 1 10 25 1.64 KL 9N c 1600 2191
2 Sununer PWR 0 0 0 165 s 3100 7 F 1600 4700
2 Sequoyah PWR 15 100 48 1.42 46.3 HXX) 4 F 160G 2600
2 Watls Bur PWR 47 250 23 .36 48.6 984 ¢ 2 F 1600 2584
2 North Anna PWR 0 100 40 1.48 442 492 1t . 16X} UW2
2 Surry PWR 10 100 30 1.48 44.2 2001 F 1600 RN
2 Suvannah River Site DOE-SNF 6 1} 50 2.0 40 2004} 8 c- 0 200%)
2 Savannah River Site DOE-HLW 6 10 50 2.00 40) 3200 13 (o4 0 3200

8661 139010
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Table B.2.2-3, Physical data for saturated zone in Region 3.
Saturated zone
Reacior Reactor Soil ISFSI 181581
Clay Distance Hulk GW travel -~ GW travel ification adued GW travel
content, Kd for Pu, 1o out-fall, density, Poruosity, distance, fine, C= course distunce, distance,
Region Sile Fuel type wi % ml/g ¥ gemd vol % yIs yIs P= fine ft 11
3 Puane Amold BWR k| 10 20 1.64 a8 1766 . F 1600 66
3 Braidwouod PWR 3 10 14 1.64 a8 21120 a8s C 1600 22720
3 Byron PWR 15 100 10 1.50 40 3609 25 F 160X} 5209
3 Clinton BWR | 10 14 1.64 ki) 1000 { C 16400 2640
3 Dresden/Murris PWR & BWR i 10 7 1.64 n 2000 F 1600 3601
3 Lasalle County BWR 6 10 17 1.49 43.7 492 F 1604 2092
3. Quad Cities BWR i 1o 30 1.64 . IR 591 C 1600 2191
k} Zion PWR 3 10 20 1.64 I8 Mi2 c 1600 ‘so12
3 Big Rock Point BWR {] Q 4?2 165 5 488 F 1600 2088
3 Cuok PWR ’ 3 10 20 1.64 I8 492 C 1600 2092
3 Enrico Fenui BWR 0 0 80 1.65 5 459 2 F 1600 2059
3 Palisades PWR 6 10 13§ 1.49 41.7 29§ F 1600 1RYS
3 Monticello BWR 3 10 30 1.64 ki 492 F 1600 2002
3 Prairie Island PWR ] 10 160 1.64 R 492 C 1600 2002
3 " Davis-Besse PWR . * 0 0 100 1.65 5 2973 R 1600 4573
3 Perry BWR w 100 28 1.48 4.2 800 2§ F 1600 2400
3 Kewannee PWR 3 10 60 1.64 kt'} 492 . F 1600 2002
3 Lacrosse BWR i [1] 160 1.64 1 370 Cest 1600 1970
k} Point Beach PWR 6 10 54 1.49 43.7 1631 (o4 16(X) 234

uopeuLioyu] paiePY SIT
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Table B.2.2-4. Physical data for saturated zone in Region 4, .
Saturated zone
Renclor Reactor Suil ISFS1 ISES1
Clay Distance Bulk GW travel - GWaravel - classification ugded GW travel
content, - Kd for Py, - fo-out-falf, density, Purosity, distance, tinie, C= course distance, distance,
Region Siwe Puel type wi Y mifg Fi glemd vol % yrs yrs ¥i= fine ft [}
4 Arkansas Nuclear One PWR" 15 {0 2 .42 40,3 . 492 225 F 1600 22
4 Wolf Creek. PWR 10 OO a5 1.48 44.2 2592 356 C 1600 4192
4 River Bewd BWR } 10 80 1.64 kL 10007 8 R UK 11607
4 Walterford PWR 3 10 55 1.64 38 NA NA F 16(X) NA
4 Callaway PWR I [} 20 1.64 k) 2494 69 F 1600 414
4 Grand Gulf BWR | I[}] 50 1.64 k1] 317 13 Fest 1600 8917
4 Cooper BWR | 1 56 1.64 s 197 F 160X) 1797
4 Fort Calhoun PWR i 1 60 .64 38 492 F 1600 2002
4 Comanche Peak PWR (] 1 150 1.65 \) NA NA R 1600 NA
4 Soulh Texas PWR 3 10 90 1.64 a8 16077 63 (o4 1600 17677
Tuble 3.2.2-5. Physical data for saturated zone in Region §.
: Saturated zone
Rentlor Reactor Soil ISTSI ISFSI
. Clay Distance Bulk . GW travel - GW travel - classificution added GW truvel
content,  Kd (or Py, toout-(all, - density, Porosity, distance, fime, C= course distance, distance,
. Region Sile Fucl type wi % ml/g 1 p/emd vol % yrs yrs P= fine It fl
s Palo Verde PWR 0 ) 15 1.49 o437 NA -~ NA C 1600 NA
5 Diablo Canyon PWR’ 0 10 S 1.65 b 492 C 1600 2002
s Humbold Bay BWR | 1 50 1.64 k1) 550 C . 1600 2150
S Rancho Seco PWR i 10 200 1.64 kt NA F 1600 NA
) San Onolic PWR 0 10 850 1.65 5 492 i Cc 1600 292
5 Trojunt - PWR 10 100 30 V.48 442 29§ F T 1BYS
S Washington Nuclear BWR [ 11 230 1.64 a8 16011 6 c. 1600 17611
5 Hanford DOE SNF i ) 30 1.64 a8 37000 20 C o 37000
h} Hanlord DOE HLW [ 1] g 1.64 kY] 37000 20 [od [} AT
.5 ltaho Nationa} Engr DOE SNF 0 10 250 190 23 317000 174 BR Q 7000
Laboratory
5 Fort 81 Vritin DOE SNF i 10 25 1.64 KL 4500 29 Cc 1600 6100

8661 1290150
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EiS Related Info;'mtion

Appendix C
Site Data Used

To Determine Surface Water Transport and
Populations Using Surface Waters for Dr‘mking

October 1998

Tables C.3.1-1, C.3.1-2. C.3-1.3, C.3.14, and C.3.1-5 provxde a summation of the number of people
drinking water from rivers that might transport contamination from degradation of SNF or HLW ‘stored at
those sites. This data was developed in Reference 13.

Table C.3.1-1. Drinking water population (affected by degrading storage) in Region 1.

Population exposed

Population

Sum River
pop/flow Mouth

Region Site State pop/cfs flow (cfs)
1 Haddam Neck CcT 0.00E+00 0.00 ‘
1 Milistone CT - 0.00E+00 0.00
1 Salem/Hope Creek DE 0.00E+00 1 0.00
1 Pilgrim MA 0.00E+00 0.00
1 Seabrook MA 0.00E+00 0.00
1 Maine Yankee ME 0.00E+00 0.00
1 Calvert Cliffs MD 0.00E+00 0.00
1 Opyster Creek NJ 0.00E+00 0.00 :
1 Fitzpatrick/Nine Mile Point NY 6.90E+04 3.13 22020
i Ginna NY 6.27E+05 28.47 22020
1 Indian Point NY 0.00E+00 0.00
1 Yankee-Rowe NY 0.00E+00 0.00
1 Beaver Valley PA 6.10E+06  40.62 494000
1 Limerick PA 2.83E+06 1205.45 2700
1 Peach Bottom PA - 1.73E+06 4424 39200
-1 Susquehanna PA 2.00E+06 52.05 39200
1 Three Mile Island PA 1.87E+06 48.05 39200
1 Vermont Yankee VT 0.00E+00 0.00
1 NY 6.46 190000

West Valley Demo Project

1.30E+06

E:S Relaizd Informaation
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EIS Related Information . October 1998

Table C.3.1-2. Drinking water population (affected by degrading storage) in Region 2.
Popuiation exposed

Sum River
. pop/flow Mouth
Region Site State - Population pop/cfs _ flow (cfs)

2 Browns Ferry . AL 2.69E+06 12.39 494000
2 Farley AL 0.00E+00 0.00

2 Crystal River FL . 0.00E+00 0.00

2 St. Lucie FL 0.00E+00 0.00

2 Turkey Point : FL 0.00E+00 7.0.00

2 Haich GA 0.00E+00 0.00

2 Vogtle GA 6.28E+04 6.06 12000
2 Brunswick : NC 0.00E+00 0.00

2 Catawba “NC 2.54E+05 41.36 14689
2 Harris NC 5.19E+05 10521 5609
2 McGuire NC 7.22E+05 151.51 14689
2. QOconee o SC 5.35E+05 13052 12000
2 Robinson ‘ : sC 1.80E+03 0.18 10014
2 Summer SC 343E+05 47.12 14689
2 Sequoyah ™ 3.52E+06 3258 494000
2 Watts Bar TN 3.53E+06 33.11 494000
2 North Anna R VA 1.50E+03 3.75 400
2 Surry VA 0.00E+00 0.00

2 Savannah River Site . SC 6.28E+04 6.06 : 12000
2 Savannah River Site sC 6.28E+04 6.06 12000

Table C3.1-3. Drinking water population (affected by degrading storage) in Region 3.
Population exposed

Sum River
pop/flow Mouth
Region - Site State Population . pop/cfs flow (cfs)
3 Duane Arnold 1A 3.09E+06 9.96 494000
3 Braidwood IL 2.70E+05 16.91 494000
3 Byron . : IL 3.09E+06 9.96 494000
3 Clinton L 2.96E+06 8.17 494000
3 Dresden/Morris L 3.10E+06 16.90 494000
3 - Lasalle County - I 3.10E+06 16.91 494000
3 Quad Cities L 3.33E+06 14.59 494000
3 Zion Il 7.96E+06 44.99 177011
3 Big Rock Point ' Ml . 5.42E+03 0.03 © 177011
3 Cook MI  532E+05 3.00 177011
3 Enrico Fermi ‘MI 5.42E+05 277 196032
3 Palisades MI  2.08E+05 1.18 177011
3 Monticello MN 3.33E+06 14.59 494000
3 Prairie Island MN © 3.33E+06 14.59 494000
3 Davis-Besse OH 7.34E+05 3.74 196032
3 - Pemy OH 1.93E+06 9.86 196032
3 Kewaunee : WI 2.01E+05 1.13 177011
3 Lacrosse W1 3.33E+06 14.39 491000
3 Point Beach WI 2.01E+05 1.12 177011

EIS Related Informatien . ' C.2
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Table C3.1-4. Dnnkma water population (affected by degrading storaae) in Region 4.
Population exposed

Sum River
. pop/flow Mouth
Population pop/cfs flow (cfs)

Region Site _State

4 Arkansas Nuclear One AR . 2.36E+06 4.78 494000
4 Wolf Creek KS 2.44E+06 2231 494000
4 River Bend LA 2.36E+06 478 494000
4  Waterford LA 2.31E+06 0.08 494000
4 Callaway MO 4 25E+06 2392 494000
4 Grand Gulf MS 2.36E+06 4.78 494000 -
4  Cooper NE 5.01E+06 36.76 494000
4.  Fort Calhoun NE 5.27E+06 4413 494000
4 Comanche Peak X 2.535E+05 i7.41 8387
4 South Texas TX 0.00E+00

Table C.3.1-5. Drinking water populanon (affected by degrading storage) in RegionJ.

Population exposed
Sum River
pop/flow Mouth
Region Site State Population pop/cfs flow (cfs)
5 Palo Verde AZ 0.00E+00 0.00
5 Diablo Canyon CA - 0.00E+00 0.00
5 Humboldt Bay CA 0.00E+00 0.00
3 Rancho Seco CA 0.00E+00 0.00
5 SanOnofre - CA. 0.00E+00 0.00
5 Trojan ’ OR 3.71E+04 - 0.16 230000
5 Washington Nuclear WA 1.64E+05 1.04 230000
5 Hanford WA 1.64E+05 1.04 - 230000
5 Hanford WA 1.64E-+05 1.04 230000
5 Idaho National Engr 1D 1.56E+05 230 230000
Laboratory .
5 Fort St Vrain CO 5.01E+06 . 36.93 494000
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