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INTRODUCTION

The Plant 1 Ore Silos were constructed in 1953. The earliest use of these
bins was to store Q11 ore concentrate for use in the refinery, Plant 2/3.

The last operational use during 1955-1958 was to store overflow cold metal
oxides which were primarily transferred from Plant 2/3 to Silo 3 in the
Waste Storage Area. In 1962, the Plant 1 Ore Silos were emptied and the
material was shipped off-site.

There are four 44 feet high silos and four 10 feet high silos constructed
of glazed tile mounted on a steel structure. There are also six 10 feet
high reinforced concrete silos. The structures elevate the silos, so the
bases are above the ground level for material handling purposes. The
supporting structures for the tile silos are about 38 feet high as shown
in Figure 1. Figure 2 is a map which shows the configuration of the Silas
and their spacial relationship to various surrounding structures at the
Fernald Site (FS). Figure 3 is a plan drawing which includes the
equipment number, F2-25 etc.; and the number sequence (1-14) used to
designate each one of the Silos.

The Silo contents included residues which were the cold metal oxide
by-products from the processing of pitchblende and lower grade ores. As-
part of the refinery processes, the more soluble radionuclide forms,
including isotopes. of radium, were dissolved from feed material. At
times, the Silos contained the Q-11 ore concentrates prior to processing.

The analytical data for these residues is limited. Since there are
process similarities, the silo residues may resemble those in Silo 3. If
so, the materials can be expected to be approximately 25% phosphate salts,
25% sulfate salts and 17% silicon dioxide (percentage by weight). In
addition, about 30% is in the form of metals 1nclud1ng iron, magnesium,
calcium, sodium, and aluminum.

The processing of these materials ceased during the 1960°’s, and the silos
were declared to be "abandoned in place." Residues remaining in the silos
range from negligible quantities to an approx1mate depth of 3.5 feet in
the conical bases.

1.1 Status of Plant 1 Ore Silos

On February 6, 1991, leakage of residues from the Silos was
discovered and reported (CERCLA Section 302). Approximately 2,600
pounds of residues had been released and were located below S11os 1,
2 and 5. These residues were samplied and cleaned-up (recovered).
In addition, plates were welded at the base of each silo to prevent
any further release, and plates were also placed at the tops of the
Silos to prevent intrusion of precipitation and to assure
containment.

During mid-March, more detailed radiation surveys were made, and
samples were collected from the silos to characterize the contents.
Subsequent sampling continued through May 1, 1991.

The preliminary assessment of the silos included a structural
analysis. Wind load stresses are critical for the 44 feet tall tile

1-1
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silos. They could fail by overturning at the base if subjected to
90 mph basic wind speed loading. Relative to all eight of the tile
silos, the support beams are adequate to support the empty silos and
to transmit lateral forces to the braced frame lines by weak axis
bending without overstress. However, the end connections of these
beams are inadequate for the axial loads induced by truss action.
The weakest points are the eccentric single plate comnections of the
diagonal beams and has a directional aspect. The longitudinal frame
action is adequate for east-west winds. Transverse frame action of
the end frames is inadequate to resist north-south wind loads. In
addition, the lower platform level floor deck plate connections have
been degraded by rust, and there is some breaking of welds with
plate displacement. If the Silos are left in place, and/or while
being dismantled, there is some threat to four adjacent facilities:
1) Uranyl Nitrate Tanks; 2) Building 67; 3) Building 72; and
4) Plant 1.

Status of Adjacent Facilities
1.2.1  Uranyl Nitrate Tanks

There are 15 tanks containing uranyl nitrate solutions in
the area. These are the subject of another Removal Site
" Evaluation - Processing of Refinery Solutions'. Four of
these tanks F2-605, F2-606, F2-607, and F2-608 are about 30 .
feet immediately south of the eight tile silos. If
demolition of the Silos is pursued, it would be reasonable
to first remove the uranyl nitrate solutions from the four

nearby tanks. :
1.2.2 Building 67

The second nearby facility, Building 67, is a thorium
storage warehouse. The contents are approximately 6,000
drums of thorium oxides and other forms of thorium.
Building 67 is part of another -Removal Site Evaluation -
Thorium Storage Warehouses®’. The possible collapse of a
silo (as is or during dismantling) is not an immediate
threat to Building 67 because the nearest corner of the
building is more than 70 feet to the northwest of the
closest tile silo (Silo #2/F2-25). However, the nature of
the contents of Building 67 must be considered for
potential effects during any adjacent demolition or
stabilization activities.

1.2.3 Building 72

Building 72 is to the east, immediately adjacent (about 10
feet) from the concrete, Plant 1 Ore Silos (#9, 10 & 11).
This building could be easily damaged because of its
proximity. Slightly enriched uranium (2% to 19.9% U-235)
is stored in Building 72. This material is stored in
approximately 88 containers, including 10, 30 and 55 gallon
sizes, and a number of uranium rods in "birdcages” (framed
container to allow standoff).

1-2
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Plant 1

Plant 1 is the "sampling plant® for the Fernald Site, and
due to the proximity to the silos, this building could be
damaged. Plant 1 is the location for sampling of uranium
metal, process residue, and waste materials. At any point
in time, there are three or four skids of drums (four drums
per skid) in Plant 1. Enriched uranium is stored on the
third floor of Plant 1; there are approximately 220
containers (many are "birdcages®) including metals, oxides,
and uranium rods.

Basis for the Removal Site Evaluation

This Removal Site Evaluation is developed in accordance with 40 CFR
300.410.

Section 2.0 characterizes the source term for any

potential release. Appendix A summarizes analytical data for
residue samples, and Appendix B summarizes the data used to estimate
the Source Term. Section 3.0 evaluates the potential threat through
any release of the source term.
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Visual inspection of the contents of each silo, after the February

release, permitted an estimate of residue volumes. These are presented in
Table 1. There are two identifiers for each silo: one is a numbering

~system (1-14) that was developed during the facility operation, and the

second is the equipment identification noted in the plan view. Both of
the silo identifiers are also shown on Figure 3. Tile silos 1, 2, 7 and
8 are 44 feet high, the tile silos.3-6 are 10 feet high, and the concrete
silos are 10 feet high.

Table 1. tEstimated Residue Volumes in the Plant 1 Silos

Tile Est. Concrete Est.
‘ Silo Volume Silo Volume
Identification (cubic ft.) Jdentification (cubic ft.)
#1 Empty #9 Empty
F2-26 F2-16 ‘
#2 , 1.0 #10 8.9
F2-25 F2-17 .
# C0-29.7% #11 20.9
F2-32 ' A F2-18
#4 - 14.0 #12 1.0
F2-31 F2-15
I 0-29.7+ #13 1.0 .
F2-29 F2-14
#6 8.9 #14 8.9
F2-28 ‘ F2-13
#7 . 29.7
F2-23 ‘
#8 3.0
‘F2-22 :

* inspection not possible

Silo 1 did not contain any cold metal oxide residue on February 6, 1991.
Maintenance personnel could "see daylight® from the bottom before sealing
with a welded plate. The laboratory analytical data that are shown in
Appendix A.1 and utilized in the Appendix B Source Term are the results of
the analyses of the material that had leaked from Silo 1 and was
discovered underneath this silo on February 6. Since this residue had the
highest. concentration, it is used for the "unknown silos." '

It was not possible to see inside to inspect the contents of Silos 3
and 5. Thus, a range is assumed which extends from empty to the largest
quantity which was observed in Silo 7. Although it was not possible to
estimate the volume of residue in these two silos, a sample of the

2-1
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residues was obtained from the bottom of the silo before a plate was
welded in place. A visual inspection of Silo 8 was made and residues were
observed; but the bottom was already closed and a sample could not be
obtained. Thus, the activity determined for the maximum sample (5110 1)

has been used.

Silo 9 was also determ1ned to have no res1dues, and only evudence of
- roosting birds was observed.

The maximum estimated total residues for all Silos is 156.7 cubic feet
(5.8 cubic yards), and the minimum estimate, based on observable residues,
i5-97.3 cubic feet (3.6 cubic yards).

The complete analytical results for residue samples are given ‘in
Appendix A. An estimate of the radionuclide inventory in each Silo is

made by:

1. Mu1t1p1y1ng the estimated volumes by an estimated dens1ty of
the material.

2. Multiplying the resultant mass by the specific radionuclide
concentration from the analytical data. (Appendix A.1l).

Since the residues are similai to those found in Silo 3, a density of 2.5
g/cc was used as a basis for the calculations. Four samples from S1lo 3
average 2.33 g/cc and one compos1te showed 2.75 g/cc.

Table 2. Estimated Radionuclide Quantities
Total for A1l Silos
(millicuries)
otope Maximum Minimum -
Thorium-230 406 81
Radium-226 - 6.6 5.8
Thorium-232 - 6.0 0.72
Radium-228 0.23 0.25
Thorium-228 1.9 0.42
Uranium-238 2.7 0.20
Uranium-234 2.5 0.19

At most, the total inventory is less than 0.5 Ci, and there may be less
that 100 mCi. At the present time, there are relatively limited chemical
analytical .results for residue samples. Appendix A.2 provides those
results. As expected from the processes, there are relatively few organic
compounds with concentrations exceeding the detection limits. There are
significant concentrations of metals in the residues, and those are
summarized in the following Table 3.— - :

_ The analytical results indicate detection of low concentrations of

plutonium-239,40, technetium-99, and neptunium-237. From process
knowledge, it is not possible that these radionuclides are present. The
analytical discrepancies will not be resolved since they are an
insignificant component of the source term. 10

2-2
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Table 3. Metals Concentrations in Silo Residues
(micrograms per kilogram)

Silo No.  _As_ Ba_ Cd_ Lr Pb_ Se_ —Hg_ -

1 <15 216  «<0.5  <«4.6 441  <2.1 = <0.05 - -
2 960 64.4  <0.5 733 7780 891 0.883

3 <15 <0.3 <0.5 95.3 739 <.1 <0.05

4 <15 <0.3 <0.5  46.5 354 <.1 0.295

5 64.4 119 6.1 305 8730 4090 1.8

6 <15 30.7 <0.5 70.6 386 <2.1 <0.05

7 <15 47 3.8 152 3370 81 0.1

8 (Silo closed, no sample taken)

The only sample data available for Toxicity Characteristic Leaching
Procedure (TCLP) concentrations, at this time, are for samples from the
concrete silos. Those results are summarized in the following Table 4.

Table 4. Sémp]e Concentrations Compared to TCLP Results
Residue ~ TCLP
‘ ’ Concentration Concentration *Ratio
Silo No. Parameter _(ug/g) - (ug/t) _(Limit) (ug/L ug/q)
9 - (Silo empty, no sample taken)
10 Lead 1043 441 (5,000) - 0.42
Barium 34.4 216  (100,000) 6.3
11 (Dup.) Selenium 114 <420 (1,000) <3.7
Lead 896 462 (5,000) 0.52
| Barium 15.4 252 (100,000) 16
11 (Dup.)  Selenium 161 738 (1,000) 4.6
12 ' Lead 556 462  (5,000) 0.83
Barium 115 - 252 (100,000) 2.2
13 Lead 561 203 (5,000) 0.36
14 Barium 10.4 213  (100,000) 20

* Note the "dilution™ of roughly 500 37 the sample density is 2 g/cc and
the TCLP solution density is 1 g/cc.

There is no current evidence that the residues are radioactive mixed RCRA
wastes. The volume of residues is estimated to be less than six cubic
yards. They would have to be placed in appropriate containers and then
sampled. Analytical results, coupled with process know]edge will permit
a conclusion and proper d1sp051t1on St _

Source terms that are related to adjacent facilities include the four
tanks containing uranyl nitrate solutions located immediately south of the
tile silos. The inventories within those tanks are summarized in iﬁf
following Table 5.

2-3



Table 5.

Tank No.
F2-605
F2-606
'F2-607
F2-608

Uranyl Nitrate Storage Tank Contents

U-238  U-235
e _(Ci)
1.88 0.12
2.96 0.19
1.92 0.12
2.33 0.15 .

U-234
()]

2.96
1.92
2.33

1.88

Pu-?39

‘MH

5.1
8.1
5.1
6.3

Np-237
(mCi)

1.8
2.8
1.8

2.2
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The thorium storage Building 67 is northwest of the Plant 1 Silos and
contains the inventory given in Table 6.

Table 6.

Contents of Building 67
(6,004 containers: oxides and other forms)

Thorium-232

Radium-228

Thorium-228
Thorium-230

' Uranium-233

16 Ci
16 Ci
16 Ci
2 Ci
0.2 Ci

The contents of Building 72, 10 feet to the east of the concrete silos #9,
10 & 11 and Plant 1 are generally described in paragraphs (1.2.3 and

1.2.4)

Process material conveyers appear in Figures 1 and 2 which enter Building
1A; thus, any activity in Building 1A may be affected by a removal action.

2-4
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EVALUATION OF POTENTIAL THREAT

There is a remote, but finite, probability that a tile silo could-collapse
and cause the release of the uranyl nitrate solution from the adjacent
storage tanks. There is a concern for occupational exposure to chemicals.

from the Thorium Storage Building RSE, average meteorology estimates a

dilution factor (CHI/Q) of 1.8E-13 to the nearest off-site receptor at
1,700 meters from Building 67. (See Figure 4). Given conditions, a small
fraction of the uranium would become airborne for transport off-site. The
pH of the solution would be raised when contacted with soil and
penetration to ground water, or surface water runoff, would be slowed.
The spill would be cleaned up relatively quickly and result in minimal
environmental impact. In the context of this RSE, it would be logical to
first remove the uranyl nitrate solutions from the tanks prior to
activities with the tile silos.

Actions following the February spill prevented any subsequent or ongoing

“releases from the silos. Some other action, such as earthquakes, high

winds, or tornadoes, might cause the collapse of one of the tile silos.
It is possible that the further degradation of tile silo structures could
result in "spontaneous" collapse or similar failure as the result of
relatively minor forces.

The extent of such a potential threat can be assessed using the contents
of Silo residues. The highest -potential occupational exposure would
Jikely occur with the failure of Silo 5 because it contains the highest
radionuclide concentrations. With relatively dusty conditions, air mass
loading can be estimated to be 0.2 mg/m3. This is the default value from

" the Argonne National Laboratory version of RESRAD’. Given these

assumptions, the expected airborne concentrations can be calculated and
compared to the airborne limits for occupational exposure from DOE Order
5480.11°. Table 7 provides that comparison.

Table 7. Estimated Airborne Concentrations Compared to
Table 1 of Attachment 1 of DOE Order 5480.11

Airborné Concentrations

(uCi/ml)

Isotope Estimated DOE Order 5480.1] - Fraction
Th-230 - 2.8E-11 3.0E-12 9.3E400

Ra-226 4.2E-14 3.0E-10 1.4E-04

Th-232 5.0E-13 5.0E-13 1.0E+00

Ra-228 1.4E-13 5.0E-10 2.8E-04

U-238 2.2E-13 2.0E-11 1.1E-02

U-234 2.0E-13 2.0E-11 1.0E-0

10.3

These airborne concentrations from an accidental release would be
temporary while the DOE Order values are based upon continuous
occupational exposure. However, the comparison shows that the total
represents 10.3 times the DOE airborne limits. The use of respiratory
protection would limit occupational exposure during the limited work

period. _ - : 13
3-1
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A conservative estimate of the potential threat to the public can be made
using the silo with the largest estimated quantity of radionuclides.
While a sample was collected and analyzed from Silo 5, it was not possible
to view the residues to estimate the volume. It was, therefore, assumed
to have residues equal to the largest guantity observed among all silos.
(Silo 7). An estimate of the potential dose to the nearest off-site
" receptor (1700 meters) can be made by assuming the estimated contents of
Silo 5 are released and that ten percent become airborne and are
transported to the receptor. Only the two most abundant isotapes,
thorium-230 and thorium-232 are used for this analysis. The atmospheric
diffusion calculations from the Thorium Storage Building RSE can be used
to estimate the airborne concentration, the radiation dose equivalent and
the risk by both the HEAST Slope Factors and by the NCRP risk coefficient.
Table 8 summarizes those results.

Table 8. Risk and Dose Equivalent for Potential Release
from the Silo 5 Estimated Source Term

Thorium-230 Thorium-232
Ten Percent Release 29 nCi 0.53 nCi
Receptor Airborne 5.2E-03 pCi/m3 | 9.5E-05 pCi/m3
HEAST Slope Factor 3.1¢-08 1.1E-07
HEAST Risk 1.3E-06 . 8.4E-08
Dose Equivalent 10.9 mRem 0.88 mRem
| HEAST total risk 1.4E-06
NCRP total risk 1.5E-06

The EPA has indicated that the acceptable risk range is from 1E-04 to
1E-06°; and this calulated risk is near the lower end of that range.

Therefore, the NCP lists a 1ifet1me cancer risk to an individual to a
range of 1E-04 to 1E-06. It is emphasized that this estimate in Table 8
was based upon the Silo 5 contents which are not confirmed. Silo 7
contains the largest known quantities which is roughly one tenth of the
Silo 5 estimate.

15
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The Plant 1 Ore Silos represent a minimal risk based upon the assessment
of the contaminated residue contents. Collapse of the 44 foot tile silos
is possible with injury of workers in the vicinity and with the potential
to damage adjacent uranyl nitrate storage tanks which could result in a
release of their contents. Nitric acid fumes would result in an
immediately dangerous environment to workers in that area. Any release to
the off-site population would be minimal given conditions and the
likelihood of prompt cleanup. Potential problems could be removed by
removal and treatment of the uranyl nitrate solutions. This 1is the
subject of another RSE which. might be further motivated by the poor
structural condition of the tile silos. Once completed, residues could be
removed from the Plant 1 Ore Storage Silos, hazardous structures
dismantled, and the present minimal risk reduced to near zero.

Consistent with Section 40 CFR 300.410 of the National Contingency Plan,
the DOE shall determine the appropriateness of a removal action. The
eight factors to be considered in this determination are listed in 40 CFR
300.415 (b) (2). The following apply to the Plant 1 Ore Silos:

Sub-paragraph (iii)

Hazardous  substances or pollutants or contaminants in drums,
barrels, tanks, or other bulk storage containers, that may pose a
threat of release.

Sub-paragraph (viii)
Other situations or factors that might pose threats to public health .

or welfare or the environment.

Relative to (viii) is the potential for collapse of the tile silos
with:

the potential for serious injury to workers

and
the potential to damage adaacent uranyl nwtrate storage tanks
with exposure to workers.

16
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APPROPRIATENESS OF A RESPONSE

If it is determined that response actions are appropriate due to current
conditions, a number of actions may be required to address the situation.

If a planning period of less than six months exists prior to initiation of
a response action, DOE will issue an Action Memorandum. The Action
Memorandum will describe the selected response(s) and provide supporting
documentation for the decision(s).

If it is determined that there will be a planning period of greater than
six months before response(s) is initiated, DOE will issue an Engineering
Evaluation/Cost Analysis (EE/CA) Approval Memorandum. This Memorandum is
to be used to document the threat to public health and to the environment
and to evaluate viable alternative response actions. It will also serve
as a decision document to be included in the Administrative Record.

Based upon evaluation of all of the above factors, a Time Critical Removal
Action is required. ‘ :

17
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APPENDIX A

Appendix A.l provides the Radiochemical Analytical Results and Appendix A.2
provides the Chemical Analytical Results.

. The last table in Appendix A.1l provides the typical or expected anmalytical

sensitivities for the specific radionuclides. Analytical results for samples may
show concentrations lower than the analytical sensitivities when a specific
analytical procedure has had unusually beneficial experience. For example,
chemical recoveries may be higher than typical, backgrounds may be lower than
typical, and occasionally analyses will have larger than normal sample aliquots
and may have experienced longer count times. In a similar fashion, some
analytical results may show sensitivities that are high in comparison to the
expected analytical sensitivities. The adversity may be due to lower than
expected chemical yield, background may be higher than usual, and the sample
- quantity may restrict the size of the sample aliquot used for a procedure.

20
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RI Analytical Detection
(Soil Samples)
Radionuciide Detection Background
(mg/kg) (mg/kg)
"Total U 1 0.29-11 (2.7
Total Th 18
Isotope (pCig) (pCi/g)
Cs137 <1.0 <1
Np237 <0.1 <0.1
Pb210 <10 <25
Pu238 | <01 : <0.1
Pu239,240 | <0.1 <0.1
Ra226 <1.0 <1.5
Ra22g <4 <4
Sre0 <0.5 <0.5
Tc99 9 <1
Th228 9 - <1
Th230 <1 <0.1
Th232 <11 <11
U234 1 0.1-4.0 (0.9)
u23s 1 <a
U235,236 1 <1
u23s g 0.1-4.0 (0.9) |




APPENDIX A.2

CHEMICAL ANALYTICAL RESULTS

2210

29’



2270

8t
060’
0eL's
Soe
NL9
6Lt
b'v9
£l

1€

S62°0
14°1>
S'ov
8'91
£l

6€L
£°'s6
vie

€680
N 168
082'L
teL

NZE
v'v9

N 096

(344
9ie

NOLLVHINIONOD

S0°0
L'

9t
50
£0
St
L's
eolt

S0°0
6
9y
€0
S

6
9y
£0

S0°0
1'e
6
9’y

. 5§50
€0
Si

002
002

1IN
NOLLO313a

Aindjepy
wnjusjeg
peeT
wnjwosyn
wnjwpen
wnueg
ojuesiy
euenjo
8u0leoy

Ainosepy
pBe
wnjwoiyn
wnyeg
eusylesolyoee |

pBe
wnjwosy)
wnpeg

Ainosepy
wnjueleg
pee
wnwoiyn
wnjwpes
wnpeg
ojuesly

peo
wnyeg

H313WvHvd

(wesb sod sweiBo1ow)
S3NAIS3H SOS 3L 1 AINVd

(paujwielep 89 01 :¢=N :aloN)
e|dweg el odng = + -

080-81€016
£0S2-n3

640-81€016
90S2-W3

8.0-81€016
S0S2-N3

420-81€018
p0S2-n3

- 650-2020186
1002-W3

"ON AHO1vHOEY
‘ON 31dNVS N3

30

62-24 .

le-24

2e-24 <

Sc-24
4

9¢c-ed
I

"‘ON ODNIMVHQ
‘'ON OIS



2270

6610
1414
>
6'St

1’0
Ni8
ole'e
r4-13
NBE
iy

148
18t
61

98¢
9°0L
4°0e
14°]
14
€9¢

NOILVHINIONOD

S0°0
6
9’
€0

S0°0
1'e
6
9y
S0
€0
1's
1'g
1's

6
9v
€0
LS -
coe
]

1InNN
NOILO313a

Ainosapy
peeq
wnjwosy)
wnpeg

Ainosepy
wnjuejeg
pBO]
wnjwoiyd
wnjwpes
wnyeg
Seusjfx |8jo
eusyleosolyorie |
euenjoy

peeT
wnjwoiyn
wnyeg
eusyleoiojyoene |
eugdoidonyN-2
8uouBXxeyojaL)

| H3LINVHVY

(weib sod sweiBoow)
S3NAIS3H SONS 3L L ANVId

8|dweg ejeoydng = +

(37dWvSs ON
a3s010 011s)

€80-8LE0L6
oL1s2-n3

c80-81€016
60S2-W3

180-81€016
80Se-n3

'ON AHOLYHO8WV

"ON 31dNVS N3

22-24

€2-24

+

€e-ed
+L

82-24
9

‘ON DNIMYHQO

‘'ON OIS

31

-2

A.2



2270

6'e8l
8L°0¢
aL’ie
£s'o0e
vo'sizi
194
94’0
c'sS6

19°0£1
6661
SE'Si
69°12
69'568
141}
801

. 862

eLseL
£l
LE'VE
€0'91
89°2v01L
S€E

£0
8'er

NOILVHINIONOD

eidweg elwo)dng = +

wnjwoiyn
wnjwpe)
wnpeg
JeA)g
peeT
wnjuejes
Ainosepy cLL-0ep016
ojuesiy LLS2-W3

wnjwoiysn
wnjwpen
wnpeg
1em)S
pes
wnjuejeg
Ainosepy LLL-0EPOLG
ojuessy S.S2-W3

wnmuwosyn
wnipe)
wnyeg
18Al1S
peeq
wnjuejes
Anosepy 0+0~105016
oJuessy 04S2-W3

H3L3INVUvd "ON AHOLVHOSWY
: "ON 3dNVS N3

(wesB sod swesBoiojw)

S3ANAIS3d SOS 313HINOD 1 AINVd

8i-ed
+il

81-24
+1

Li-24
1]}

‘ON BNIMVYHQ

‘'ON OIS

32



2270

9'81sze
W8N 0001>
BN 002>
60 o00sz>
N o>
M o>
Mn 41>
M zo>
N 01>
¥8n  0001>
B 002>
BN ooo0s2>
wn o>
B 9>
s>
M zo>
B 01>

NOILVHINIDONOD

peeq

wnwouy)
wnjwpe)
wnyeg
leAng
peoq
wnjuejeg
Aindlepy
oesly

- wnjwoiyn

wnipey

wnpeg
JBAIIS
pee
wnjuejeg
Ainosep
ojuessy

H313NVHVd

e|dweg eyeoydng = +

¢40-20S018
¥8Se-W3

S¥0-105016
LL52-N3

¥v0-105016
94S2-N3

"ON AHOLVHOAV
‘ON 31dNVS W3

(wesB sod sweiBoso1w)

S3NAIS3H SOMNS ILIHONOD 1 INVId

ujed
ons

elBesujy

eisesujy

‘ON ONIMVHQ

‘'ON OIS

33

504

¢



2270

€0°'S91
ceve
1440 ]
60°€EL
18°9S
S'e
490
6'L2

80°281
9L've
4.1
6S°L1L
¢5°09s
8t
9s'0
eee

86'LLL
9've
£0'StLL
€S2l
18°'6SS
iv'e
45°0
coe

NOLLYHANIONOD

wnjwoiyon
wnjwpe)
wnueg
JoAlIS
peeq
wnjuejeg
Ainosepy
ojuesiy

wnjwoy)
wnjwpey
wnpeg
18A1IS
pBeT
wnjuejeg
Aindsepy
ojuesiy

wnjwoiyn
wnipey
wnyeg
JoAllS -
pee
wnjuejeg
Ainosepy
ojuesiy

ejdweg ajeoydng = +

Ev0-105016
v4S2-N3

er0-10S0t6
€452-N3

L0-10S016
clS2-n3

HIL3INVHvVd "ON AHOLYHOaY

‘ON 31dWVS N3

(weid sed swe1B0s04w)
S3NAIS3Y SOIS 313HONOD 1t INVId

€L-24
14}

vi-24
el

St-24
ct

‘ON DNIMVHQ

‘ON OIS

34

5

A.2



2270

000'001
000's
000's
000'001
00e
000°t
000'002

000'S
000'001

000's
000001

1NN
AHOLYINO3Y

1 ¥4
{174
414
cSe
2o
8€L

£8

coy
ese

1344
gte

+NOILVHINIONOD

002
002
002
002
20

o2y

0s

0o0e
002

00c
00¢

«LINI
NOILD313a

wnpeg
pee
pee
wnyeg
Aindjep
wnjus|eg
euole) 1An3 ylep

pea
wnyeg

pee
wnyeg

H313aNnvyvd

(1/6n)

ejdweg ejeoydng = +

€v0-10S016
v.LS2-N3

cv0-10S016
€452-n3

¥0-105016
cLSe-N3

cLi=10S018
LLS2-N3

L11-0EV016
SLS2-W3

0+0-10S016
01S2-n3

(31dWVSON
ALdW3 OIS)

‘ON AHOLVHOSV
"ON 31dNVS N3

S3NAIS3H ONS 31IWINOD UL L INVId

40 SISATVYNV 4101

£1-24
bl

vi-24
€l

Si-24
21
'81-24

+i

g8l-24
+li

L1-24
4]}

91-¢d4
6

‘ON DNIMVYHA
‘ON OIS

6

A.2



2270

APPENDIX B

SOURCE TERM

36



‘(Aidwoe s) | opg) e)dwes enpisey paindedsy | ojig eyl 01 fenb3 suopeiuedU0) 1seybiH sewnssy ‘pojdwes 0N . .,

(£ o§S) peasesqo wnwixepy eyl o} fenb3 eq 01 pawnssy ‘umounun Ainueny

20~39'9 20+301°¢ 10-34'} 10+30°8 20-3¢°1 10+30°2 00+31°2 £0+300°'L
o 20-38S 20+308°2 10-36°1 10+30°6 20-39°1L 10+35°2 00+3¢°'2 £0+304°1
™~ 20-3p'L L0+3p'9 10-38°1L 10+35°8 20-31°9 10+32'6 00+3¢°1 20+309°'9
&) 20-382 20+30¢°tL 20-362 10+3b°1 £0~-39°€ 00+3/°S 20-31°9 10+36°2
AN zo-3p1 Lo+3v'9 10-39°¢€ 20+302°L 20-30°9 10+39°'6 00+3¢°'S £0+305°2
10-3p°¢ £0+309°'t 00+35°2 £0+302°1L 20-32¢ t0+36°S 10-3b'p 20+301°2
10+3b'¢ S0+309°L 10+36°2 y0+30%°1 00+35°2 €0+306°'¢ 20+36°2 S0+30v°1L
(1ow) “(Bnod) (1pw) (6a0d) (1ow) (6n0d) (iow) (6n0d)
Ivi0L NOILYHAINIONOD Wi0L  NOILVHINIONOD WLOL NOILYHINIONOD ILOL NOWVHINIONOD
f8s0+321°2 690+301°2 650+30¢°9 .B890+31°2
««8OS LOS 9 OIS SOMS
| !
20-3¢°L 10+3€°1 £0-3v'e 00+39°1L £0-36'6 20+30¢°1L
£0-368'6 L0+30'1 20-31°}L 00+3¢'S €0-36'6 20+301°}
20-3L°} L0+34°1L 20-30'S 10+3ap'e 10-31°1 £0+309°'L
£0-39°¢ 00+39°¢ 20-36'1> 00+3v'L> v0-3¢'v 00+31°9
20-36'v 10+36'V 20-3v'y 10+31°2 10-39°1 £0+30€°2
20~-3s°2 10+35°2 20-3¢'9 L0+30°€ 20~-30'v 20+309'S
00+3v°1 €0+30%°1L 00+30°2 20+309°6 00+31°Z S0+300°1
(1ow) (Ba0d) (1ow) Bnod) (1ow) (6n0d) (1ow) (6n0d)
vi0oL NOILLYHINIDONOD WVLOL NOILVHINIONOD IVL0L NOILVHANIONOD WIOL NOWLVYHINIDONOD
B50+316'6 .B90+31°2 ’ 6+0+380°2 AldW3
¥ OIS € ONs 2ols L OUS
SONS ANLIHL NI

S3AITONNOIAYY 31dIONIHd 40 AHOLNIANI

L 3avL

WH31 304NOS 8 XIaAN3ddV

. vee-n

8te-n

8ce-ulL
8c2-vy
ceg-uL
92c-eH
0ge-uL

™~
(a0

vez-n

gte-n

g2e-ulL
8cc-8y
ctc-ul
9Zc-8Y
0oec-uL



cd

2270

\
LA

(3)o0+30'8

‘oldweg e1Bodng jo eBeiery 019 Suopeuesuo) (y)

‘Pele|dwo) JoN sesAjsuy ‘polewS] (3)

£0-30' €0-31°t  (3)10+351 €0-30°2 10+38°2 ve2-n
€0-30's  (3)o0+30'g €0-31'L  (3)io+35) €0-30°1 10+3%') 8€2-N
€0-32'¢ 00+30°S - ¥0-36'9  00+37'6 v0-32'6 10+3¢°1 822-uL
€0-30'¢ -00+3p'9 £0-3¢°2 10+32'¢ v0-32°6 00+3p°2 822-8y
€0-38°S 00+32°6 £0-31°1 L0+306°1 v0-3v°9 00+31°6 ge2-yy
20-30' 10+36°L 20-32°2 co+aLg £€0-32'S 10+31°8 922-8y
00+32'1 £0+306°1L 10+35°2 £0+39°¢ 10-32'1 €0+32°1L 0g2~-yy1
(1ow) 6nod) (1ow) (6aod) (1ow) (6r2d)
TVL0L NOILVHINIONOD TVIOL NOILVHIN3ONOD TVAOL NOILVHINIONOD
B50+30¢9 By0+380°2 B40+380°2
v ONS €L OIS cLoNS
c0-38'2  (3)10+36'1 20-32'6 10+31°9 vee-n
c0-38'2 (3)10+36"1 10-31°1L 10+35, gez-n
20-3p°1 00+32°6 20-31°2 L0+3p°) 822-yy1
- 20-3v'g 10+32'¢ 10-32°1 10+36°2 8ce-8y
20-36°1L 10+3¢°} 20-38°tL 10+32°1L ceS-ylL
00+3p°1 c0+381'6 00+38°1 £0+302°1L 922-8Y
00+32°9 £0+35'p 00+30°2 €0+30L'p . 0eZ~y1L
(Iow) (6Bnod) (ow) (6n0d) (1ow) ~ (6nod)
V101 NOILVHINIONOD TVIOL  NOILVHINIONOD A0L NOILVHIN3ONOD
690+39p°1 B90+38p°1 ALdW3
V)i ous 0L OIS 8 OIS
SOTS 313HONOD IHL NI
S3AAINONNoIavy ATdIDNIHG 40 AHOLN3ANI
¢ 3IANgvi
WH31 304HNOS g XION3ddVv

38

B-2



2270

39

o ‘sesA|BuB enpise, peierose; oy
b OlIS = wnw)xsw ey} Uyl Jeyie) sesAjeus syueyuoo ¥ oIS + ““6'e ‘wnwjujw ee
8 OIS u) suopesueIU0D By} pue Aidwe ese g ® € SOJIS 18yl sewnsse wnwjuy

!

610 Se 2Lo 2o 100 ve vee-n
0z'0 ¥4 pL°0 v10 900 92 8ez-n
¥'0 L 200 200 80 L 822-uL
€10 €20 60°0 600 v0°0 v10 822-8y
2L0 , 9 ¥0°0 ¥0°'0 890 9 2eS-yL
8'S 9'9 2¢ 4> 92 v'e 922-8y
18 90y or oy (37 99¢ 0£2-ylL
(1ow) (1Dw) (1ow) (1ow) (1ow) (1ow)
ANNININ  WNWIXYW <ANWININ  WNWIXYIN JANWININ  WNWIXYW

SOs v . SOS 313HINOD SOS 3L

S3AIT0NNOIaYY 31dIDNING 40 SIv10L a31vNILST
€ 378vl
WH31 30HNOS 8 XION3ddv





