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1. INTRODUCTION

The Shielded Transfer Tanks (STTs) are five large, obsolete, cylindrical shipping containers
used to transport high specific activity radioactive liquid wastes during the 1960s and early
1970s. This report evaluates the alternatives for the final disposition of these tanks. The
decommissioning alternatives assessed include: 1) the "no action" alternative to leave the
STTs in their present location with continued surveillance and maintenance (S&M); 2)
solidification of contents within the tanks and holding the STTs in long term retrievable
storage; 3) sale of one or more of the used STTs to private industry for use at their treatment
facility with the remaining STTs processed as in Alternative 4; and 4) removal of tank
contents for de-watering/retrievable storage, limited decontamination to meet vendor
acceptance criteria, smelting tanks to recycle the metal through the DOE contaminated scrap
metal program, and returning the shielding lead to the ORNL lead recovery program.

2. BACKGROUND
2.1  PHYSICAL DESCRIPTION AND OPERATING HISTORY

The STTs are five cylindrical shipping containers which were designed to transport high
specific activity radioactive solutions. Originally used to transport aqueous fission product
waste in solution form from Arco, Idaho to ORNL beginning in 1958, the casks were
modified in the early 1960s to ship larger quantities of fission products, predominantly
cesium-137 for civilian applications and strontium-90 for the Systems for Nuclear Auxiliary
Power (SNAP) program. These rail shipments from the Hanford Atomic Products Operation
in Washington to Oak Ridge were made for the purpose of providing further purification and
radioactive source production. To increase the safety of the shipment, the latter shipments
were sorbed on Decalso, an inorganic alumino-silicate ion exchange material.

Two different models of the casks were built which were designated as Model I and Model
I11. The Model II cask (Fig. 1), with a nominal volume of 500 gal, contained approximately
400 gal of the Decalso resin and consisted of a stainless steel tank enclosed in a larger mild
steel tank. The annular space between the tanks was filled with three and one half-inches of
lead shielding. Only one Model IH cask (Fig. 2) was built, and it held a smaller quantity
(200 gal) of Linde AW-500 molecular sieve ion exchange media. This cask had a nominal
volume of 300 gal, had nine-inches of steel shielding, and was called the "gun barrel cask®
because it was made from a surplus naval gun barrel. '

During the early 1970s, STT cask number 41.32109 was modified by removing the resin and
altering the liquid fill/removal system. This cask was then used for several years to transport
solutions from the Radiochemical Engineering Development Center (REDC), Building 7920,
to the Radioactive Waste Evaporator Facility, Building 2531. Waste transfer activity
continued until one of the cask internal transfer lines became plugged. The modified cask
was then placed into storage with the other STTs. It is not known if this modified cask has
transuranic bearing residual solution or sludges in it.
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2.2  PREVIOUS DECOMMISSIONING STUDIES

In 1983, a study was done for the decommissioning of the STT casks (reference 1), but all
of the alternatives considered involved disposal by burial on the Qak Ridge Reservation in
the Solid Waste Storage Area (SWSA) 6. The recommended alternative was controlled
venting of gases, removal of resins/sludges and free liquids, followed by the addition of a
grout mixture to the tanks to fill the void spaces and immobilize the remaining waste, and
then disposal by burial in SWSA 6. This approach is no longer feasible for a number of
reasons: environmental regulation concerning waste disposal have become more restrictive;
SWSA 6 is closed; burial of radioactive materials is no longer practiced on the Oak Ridge
Reservation; and the radionuclide inventory of the resin is too high for disposal by the
tumulus method. Because of the dynamic status of mixed waste management, other disposal
alternatives (i.e., Nevada Test Site, Hanford) currently unavailable, may become options to
be considered once the STT decommissioning project is funded.

2.3 CURRENT PHYSICAL AND RADIOLOGICAL STATUS

Following the last operational use in 1967, resin in three of the casks was eluted with an
ammonium nitrate solution followed by a water rinse. The STTs were stored outdoors in a
fenced area in SWSA 4. In 1988, the STTs were moved to their present location outside
Building 7918, and a shed roof was later installed to provide protection from the elements.

The present radiological conditions of the STTs are described in section 1.2 of reference 2.
The exterior surfaces of the Model II STTs, especially the cupola, are corroding. Variations
in dose rates on the external surfaces could indicate that the radioactive contents are unevenly
distributed within the casks, or that there was corrosion in the inner tank with subsequent
penetration of radioactivity into the cask shielding. But a more probable explanation is a hot
particle embedded in the paint.

In the early 1970s, the exterior and fill mechanism of one Model II STT was modified and
its resin was removed. This cask was used at ORNL to transport high level fission product
waste from the REDC to the WEF. Since the modified STT Model 1I cask showed the
highest average reading, residual radioactive solution or sludge (possibly containing
transuranic (TRU) materials) may remain inside this cask. Because of the waste handling
history of the modified STT, the isotopes present are of unknown identity, and this cask
(4L32109) could not be modeled for radioactive material content.

2.4 RADIONUCLIDE INVENTORY

Gamma spectroscopy previously indicated cesium-137 was the only identifiable radionuclide
present in the casks (except for modified cask 41.32109). Previous calculations of cask
radionuclide inventory, based on radiation readings of the casks, are detailed in reference 1.
The previous calculations were crude estimates because they only included straight-line
attenuation and did not include effects of geometry or scattered radiation.
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As 3 part of this alternatives assessment, a more accurate calculation was undertaken to better
predict the cask radionuclide inventory. These calculations were done with the computer
code ISOSHIELD-PC, a point-kernel attenuation code that accounts for both geometry and
the effect of scattered radiation. New radiation measurements were made for this study with
a calibrated purem/h meter. The measurements, as shown in Table 2.1, are an average of
several center side readings taken at contact on the cask side half way between the top and
bottom.

TABLE 2.1

Center Side Radiation Readings of the STTs

Cask Number Gross Background Contamination net radiation W
Radiation reading reading reading
reading (urem/h) {(prem/h) (urem/h)
(urem/h)

4132111 95 40 0.9 54.1
i 4132108 400 40 0.9 359.1
“ 4132110 600 40 0.9 -559.1
| 7142208 400 40 0.9 3591 |

The cask was modeled as a cylinder with cylindrical shields. Both the Decalso and AW-500
ion exchange resins were modeled as a combination of aluminum, water and air at an
appropriate density for the media. Water content is an unknown variable affecting the
density and also self absorption. Therefore, water content, in 25 percent increments, ranging
from zero to 100 percent was calculated. The source term used was one curie (Ci) of
cesium-137 in equilibrium with barium-137m. After subtracting both fixed and transferrable
surface contamination and radiation background, the new radiation readings were divided
by these calculated radiation measurements to obtain the cesium loading of the ion exchange
media. These results are listed in Table 2.2, and the detailed calculations are shown in
Appendix A. The contamination reading was calculated from the average fixed and
transferrable contamination level, modeled as a disk source based on one-half of the outside
area of the cask, including fins. The value in the last column (*Check") was calculated
based on a radiation reading of 5 milliroentgen per hour (mr/h) which resulted from a cask
loaded with 30,000 Ci of cesium-137 (reference 3). This, divided into to the present
corrected radiation reading from Table 2.1, also yields the radionuclide inventory. Based
on these calculations, the resin apparently contains approximately 50 percent water, since
there is agreement between the two methods at that point.



TABLE 2.2

Calculated Curie Loadings of STTs
at Various Resin Water Loadings

Cask Number | 0% water | 25% water | 50% water | 75% water | 100% water | Check
4132111 248 288 328 367 407 325
4132108 1648 1910 2172 2436 2698 2155
4132110 2656 2973 3382 3793 4201 3355

| 7142208 144 167 191 216 240 -

3. AVAILABLE TECHNOLOGY

A literature search and discussions with knowledgeable people have produced a set of three
proven technologies that might be used for the decommissioning of the STTs.

3.1 SOLIDIFICATION

Solidification of the resin within the STT can be accomplished by controlled venting of the
casks to release off-gases, dewatering the resin, and pumping in a dilute grout mixture while
displaced air escapes through the thermocouple or other penetration in the access plate. All
gaseous and liquid effluent would be handled as contaminated material. The grout mixture
should have pumpability characteristics to ensure the resin bed would be covered and the void
space on top of the bed filled. The grout would be fed into both the short and long dip tubes
which penetrate the inner tank and allowed to set up. The intent of solidification is to
eliminate free liquids and fill voids.

3.2 REMOVAL AND STORAGE OF RESIN

Resin removal could be accomplished by sluicing with water, pumping the resin into either
a high integrity container (HIC) or into 55 gal drums. The resin was introduced into the
casks in this manner, and reversing the flow through the long dip tube within the inner tank
should pump the resin out of the short dip tube, if the resin has retained its structural
integrity and a high enough flow is used. The water used in the sluicing operation would be
filtered out of the HIC and re-used until all resin had been removed. Contamination of the
water with residual cesium, although probable, can be minimized since the resin tends to
absorb cesium if the pH of the solution is kept slightly acidic. The resin would be de-
watered within the HIC before transfer to WAG 6 in a shielded cask.
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Resin removal would be accomplished at Building 3517 inside Cell 1. This cell was once
used as the original STT unloading cell. Shielded piping would be routed outside the cell
to a HIC located in either the bay area or on the first floor. The HIC would remain inside
its shielded transfer cask during the transfer operation.

Before use of a HIC as a storage container is allowed, a safety assessment will be required
for handling the unshielded HIC at WAG 6. The HIC would be removed from its shielded
transfer cask with a crane and lowered into a below-ground storage silo, using distance to
reduce radiation exposure to the crane operator. The resin would require retrievable, long-
term storage since its activity is too high for disposal on the Oak Ridge Reservation. If this
method were not allowed, each HIC would be stored in its shielded transfer cask. Because
of radiation damage to the container during long-term storage, a commercial polyethylene
HIC cannot be used. Instead, a stainless steel HIC would be required in this application.

If the use of stainless steel HICs is not allowed, then stainless steel drums could be used in
conjunction with the Building 3517 drum waste carrier system. This system considerably
reduces the dose received by waste operations. personnel over direct handling, but each STT
would require approximately ten drums to completely remove the resin, for a total of about
40 drums. The drums would be transferred to WAG 6 where they would be retrievably
stored in the existing remote handled waste storage facility. With this procedure, the piping
from the STT sluicing in Cell 1 would be routed to Cell 15 and into the drum. Since there
is more resin in the STT than can be handled in one drum, careful monitoring of the sluicing
would be required to ensure the drums do not overflow. Generally, two or three days are
required to accomplish a drum waste loadout from Cell 15. Using stainless steel drums for
this task would be less efficient and more costly that using stainless steel HICs.

3.3 METAL SMELTING

Scientific Ecology Group (SEG) operates a 20-ton, 7200 Kw, high-efficiency induction
furnace in Oak Ridge which is capable of melting most metals. The contents of the STTs
would be removed, limited decontamination performed to meet SEG scrap metal acceptance
criteria, and the empty STTs transported to the SEG facility where the shielding lead would
be melted out of the cask annulus and recovered. The lead would be returned to the ORNL
lead recovery program. The stainless tank and mild steel shell would be melted and cast into
shield blocks for the DOE scrap metal recycling program. The Model III STT would be
handled in the same manner, except there is no lead to remove. Because SEG cannot recycle
contaminated lead, it would be placed in long-term storage as a mixed waste at ORNL.

4. D&D ALTERNATIVES

The four D&D alternatives were developed based on current technology, ORNL facilities
availability, and the anticipated regulatory climate. The D&D alternatives for the STTs range
from continued S&M to complete dismantlement of the casks. In support of the screening
evaluation, each of the alternatives is described in detail.
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4.1 ALTERNATIVE 1: CONTINUED S&M

This action would maintain the status quo for the tanks, and is the appropriate "no action”
alternative required to be considered in all alternative evaluations. This alternative is open
ended because leaving the STT tanks in their present location until a future date would
require a decision at some point to begin decommissioning. Continued storage would reduce
the radionuclide inventory through decay, although with a 30.3 year half-life for cesium-137,
significant decay of the STT containers could occur before significant decay of the cesium.

4.2 ALTERNATIVE 2: SOLIDIFY TANK CONTENTS

This alternative would involve solidifying the tank contents (ion exchange resins and residual
free liquid) within the tank. The STTs would be taken individually to Building 3517 where
the top covers would be removed. A grout mixture would be pumped into the top portion
of the tank through the short and long dip legs, and allowed to set. The cask lid would be
replaced, and the cask exterior would be decontaminated and moved to WAG 6 for storage.
This storage could be below-grade if Energy Systems Waste Management Organization,
DOE, and regulatory approvals were obtained. The approvals would be pending the outcome
of a safety assessment of the operation. At the present time, these approvals could be
difficult to obtain.

4.3 ALTERNATIVE 3: SALE OF ONE OR MORE OF THE STTs

This alternative would involve sale of one or more of the tanks to a company like Scientific
Ecology Group (SEG) for the transport of radioactive liquids within their site, similar to their
previous usage at REDC. This alternative would require removal of the resins prior to sale,
and possibly certification of the tank for use. This certification would primarily involve
demonstrating tank integrity by visual inspection and a leak test. The tanks would be
individually taken to Building 3517 where the top covers would be removed. The resin in
the tank would be pumped into a HIC and de-watered. The resin would require retrievable
storage as described in section 3.2 above. This storage could be below-grade if Energy
Systems Waste Management Organization, DOE, and regulatory approvals were obtained.
As in Alternative 2 above, these approvals would be pending the outcome of a safety
assessment of the operation. If one or two STTs were determined to be suitable for re-use,
they could be sold to a waste treatment facility. Generally, the revenue derived from such
a sale is marginal. The remaining STTs not suitable for re-use could either be transported
to WAG 6 for storage as in Alternative 2 above, or could be transported to SEG for smelting
as in Alternative 4 below.

4.4 ALTERNATIVE 4: REMOVE TANK CONTENTS, SCRAP TANKS

This alternative would involve resin removal as described in section 3.2 above, de-watering
of the resin in stainless steel HICs or drums, long-term retrievable storage of the waste,
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limited decontamination of the tanks, followed by smelting of the tanks to recycle the ferrous
metal through the DOE scrap metal recycling program, and return of the shielding lead to
the ORNL lead recovery program. The tanks would be individually taken to Building 3517
where the top covers would be removed. The resin in the tank would be removed and
handled in the same manner as in Alternative 3. The tank would be transported to SEG for
smelting in their induction furnace.

5. EVALUATION OF ALTERNATIVES

5.1 RANKING CRITERIA

The four alternatives for the D&D of the STTs were evaluated according to six criteria.
Table 5.1 lists the ranking criteria used to evaluate the alternatives, the sub-objectives of

TABLE 5.1

Ranking Criteria

Criteria (Attribute) Sub-objective Weight
Technical Feasibility a) Maximize ability to implement 30 points
(relative feasibility) b) Minimize technical risk

¢) Maximize long term effectiveness

d) Minimize waste generation
Health and Safety a) Minimize risk to the worker 25 points
(relative risk) b) Minimize risk to the public

¢) Minimize risk to the environment
Cost and Schedule a) Minimize capital costs 15 points
(relative cost and time | b) Minimize operational costs
efficiency) ¢) Minimize time to alleviate problem
Flexibility and a) Maximize ability to respond to future changes in | 10 points
Versatility (relative scope 3
flexibility) b) Maximize ease of operation
Regulatory Compliance | Maximize compliance with the applicable 10 points
(relative ease of requirements: 5820.2A/B, 6430.1A, 5400.4,
compliance) 5480.2A, 5480.4, CERCLA, State mandates, etc.

| Stakeholder Acceptance | Maximize acceptance with DOE Headquarters, 10 points

| (relative acceptance)

DOE-ORO, MMES management, State of
Tennessee, EPA, MMES Employees, and Public




each, and the weights given. The criteria include technical feasibility, health and safety, cost
and schedule, flexibility, regulatory compliance, and stakeholder acceptance. The weighting
factors of each were assigned according to their relative importance to the success of the
D&D task, with heavier weighting given to the more important criteria.

5.1.1 Technical Feasibility

The technical feasibility of each alternative was assessed including the factors of ability to
implement, technical risk (ability of currently available technology to perform the required
tasks and the risk of not succeeding), the long term effectiveness, and waste generation
minimization. A raw score of 1 means the ability to implement is low; the ability of
currently available technology to perform the required tasks is low and, therefore, risk of not
succeeding is high; the long term effectiveness is low; and the alternative generates the
largest quantity of secondary waste. A raw score of 10 means the ability to implement is
high; the ability of currently available technology to perform the required tasks is high and,
therefore, risk of not succeeding is low; the long term effectiveness is high; and the
alternative generates the smallest quantity of secondary waste.

5.1.2 Health and Safety

The risk to the workers, the public and the environment was assessed for each alternative.
A raw score of 1 means the health and safety risks to the workers, the public and the
environment are high. A raw score of 10 means the health and safety risks to the workers,
the public and the environment are low.

5.1.3 Cost and Schedule

The capital and operational costs for the alternative along with the schedule for accomplishing
the task were assessed. A raw score of 1 means the capital and operational costs for the
alternative are high and the schedule for accomplishing the task is long. A raw score of 10
means the capital and operational costs for the alternative are low and the schedule for
accomplishing the task is short.

5.1.4 Flexibility (versatility)

The flexibility (versatility) was assessed for each alternative. This included the ability to
respond to future changes in scope along with the ease of operation. A raw score of 1 means
the ability to respond to future changes in scope is low and the ease of operation is low. A
raw score of 10 means the ability to respond to future changes in scope is high and the ease
of operation is high.

5.1.5 Regulatory Compliance
The ability to comply with the applicable regulations was assessed for each alternative. A
raw score of 1 means the ease of compliance is likely to be lower or that the regulatory

framework is subject to interpretation. A raw score of 10 means the ease of compliance is
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likely to be higher because the action falls within clearly defined, historically acceptable
limits.

5.1.6 Stakeholder Acceptance

The potential acceptance of a particular alternative to the stakeholders was assessed for each
alternative.. A raw score of 1 means the level of acceptance by all stakeholders is likely to
be lower. A raw score of 10 means the level of acceptance by all stakeholders is likely to
be higher.

5.2 EVALUATION FOR DECOMMISSIONING

Table 5.2 summarizes the scores of the four alternatives when ranked by the above criteria.
The raw scores range from ten to one representing more to less desirable outcome. The raw

scores are then multiplied by the weighting factors given in parentheses below. Remove
contents and scrap tanks, Alternative 4, has the highest score.

TABLE 5.2

Scores of the ’Four Alternatives

Alternative Technical | Health Cost Flexibility Regulatory | Stakeholder | Total
Feasibility and and {Versatility) | Compliance | Acceptance | Score
Safety | Schedule ,
(30) (25) (15) (10) (10) (10) (100)
1. Continued
S&M
1aw score 10 5 3 10 5 i -
weighted score 300 125 45 100 50 10 630
2, Solidify
tank contents
raw score 6 6 5 i 5 2 -
weighted score 180 150 75 10 50 20 485
10 8 9 7 -
150 80 9% 70 740
8 7 10 10 -
120 70 100 100 830
-~




5.2.1 Alternative 1: Continued Surveillance and Maintenance (S&M)

Leaving the STTs in their present location while continuing S&M activities does not
accomplish the decommissioning objective. Since it is being done now, the technical
feasibility is high, and this is the least expensive short term option. However, costs for
eventual decommissioning are not likely to decrease. This concept retains flexibility, but
suffers from drawbacks such as continued deterioration of the containers which would
impact future decommissioning options. Health and safety is a concern because
decommissioning at a later date would be with casks which had further deteriorated.

Another drawback is that the "no action” alternative may not be acceptable to all
stakeholders.

5.2.2 Alternative 2: Solidify Tank Contents

This alternative increases the volume of waste by the addition of grout, but the overall
volume of the cask is not increased since the grout fills internal void spaces. Since below-
ground disposal is no longer practiced, long term retrievable storage of the STTs would
be required until permanent disposal. This alternative would produce a waste form that
cannot be disposed of on-site and is difficult to deal with because of its size and weight.
Eventually, an off-site disposal site and shipping method would be required. The quantities
of cesium-137 contained in the casks are DOT type B quantities ( > 10 Ci, normal form)
and the cost of either developing a new type B shipping container for these casks or
attempting to recertify them as type B containers would be high. The latter would be
difficult because of the quantity of activity contained and the age of the containers.
Additional treatment of the resin bed at a later date, if required, would be more difficult
because the bed would be grouted.

5.2.3 Alternative 3: Sale of One or More STT(s)

This alternative has lower technical feasibility than the others because of the unknown
condition of the interior tanks within the STTs. There is a potential for inner tank leakage.
Leakage is unlikely to have occurred since the tanks were taken out of service; but if inner
tank leakage occurred during usage of the tanks, it would be unrepairable and continued
use of the tank could not be accomplished. There is also an uncertainty in the removal of
the resin relative to the condition of the resin. If the resin has hardened to the point where
it cannot be easily pumped, the entire concept could be in jeopardy. The overall health
and safety score is higher because once the objective of the program is accomplished, the
risk from continued deterioration is less. Flexibility is retained because the salvaged casks
could be remediated in another manner at a later date. Agreement among stakeholders
should be high. Since the resin is removed, this option would be combined with smelting
of the unsold STTs as in Alternative 4 if only one or two of the tanks were declared
serviceable.
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5.2.4 Alternative 4: Remove Tank Contents, Scrap Tanks

This alternative completely remediates the tanks by recycling the materials of construction
into a form which is usable and creates a durable waste form for long-term storage. This
should increase stakeholder acceptance. Technical feasibility is higher for this alternative
because lead removal and smelting of materials such as the tanks have been demonstrated.
As in Alternative 3, the condition of the resin is still a concern. Uncertainty also exists
in the final treatment of the lead because of the potential for radioactive contamination if
the inner tank leaked. If the inner fank has leaked, contamination from the shielding will
be incorporated into the lead as it is melted for removal from the STT carcass creating a
mixed waste. However, it is believed that the likelihood of inner tank leakage is low.

6. UNCERTAINTIES AND ASSUMPTIONS

6.1 RADIONUCLIDE INVENTORY CALCULATION

The radionuclide inventory calculations are limited by several factors. First, the exact
quantity of resin, although assumed to be 400 gal for the Model Il and 200 gal for the
Model III STTs, is an unknown. This directly affects the source term. The condition of
the resin is also an unknown; deterioration over the years may have resulted in the resin
packing down into a higher density form. If the inner tank leaked introducing
contamination into the shielding, the result would be higher readings. This would result
in the tank appearing to have a higher inventory. However, it is believed that the
likelihood of inner tank leakage is low. As a convention, the buildup factor in these type
of calculations is usually taken based on the thickest shield material, which in this case is
the 3.5 inches of lead. This is because incident radiation has more mean free paths (ut)
in the thicker shield, and has more interaction with these atoms. This results in the
production of more radiation photons which are downgraded in energy (known as "build-
up") before the radiation is absorbed. However if this convention is used, a factor of ten
times higher cesium cask inventory results, which is an unrealistic value. If the STT
calculations assumed that buildup occurred in the outer 0.75 inches steel shell of the cask,
then more reasonable inventories result. The results of this latter method are listed in the
tables in section 2.4, and are believed to be accurate because it agrees with the check value
discussed above. However, there is some uncertainty concerning the precision of the
model to accurately predict to the actual physical situation.

During their service lives, the STTs were also used for the transportation of strontium-90
solutions. Residual concentrations from these solutions would be difficult to detect with
external radiation measurements. This is because strontium-90 is a pure beta emitter and
only relatively weak x-rays are exhibited from bremstrahlung from its decay and the decay
of the equilibrium daughter product yttrium-90. There could be a considerable inventory
of strontium-90 contained within the cask, which could remain undetected.
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6.2 CONDITION OF RESIN

There is an uncertainty about the condition of the resin as to whether the resin can be
removed. If the resin has hardened to the point where it cannot be pumped easily, the
entire concept for Alternatives 3 and 4 would be in jeopardy. Although this condition is
unlikely, the condition of the resin should be investigated prior to committing to
Alternatives 3 or 4. This would also allow sampling of the resin to more accurately
determine the cesium-137 and/or strontium-90 inventory. Because of safety concerns,
sampling of the resin should be done in a contamination zone, and should be done in
Building 3517. The condition of the resin can be investigated by remote TV camera,
which can be lowered into the cask through the short dip leg opening. This same opening
can be used to probe the resin with a steel rod to investigate its consistency, and a sample
can be removed from the top of the resin bed.

6.3 CONDITION OF INNER TANK

There is uncertainty about inner tank leakage during its service life. The inner tank is not
expected to have leaked, since it has not been previously reported, but there is a potential
for leakage. If inner tank leakage occurred, then it probably occurred during usage of the
tanks. Leakage is unlikely to have occurred since the tanks were taken out of service. If
it occurred, it would be unrepairable and continued use of the tank could not be
accomplished. In addition, the shielding lead would be contaminated which would make
the recovered lead a mixed waste since the ORNL lead recovery program cannot process
contaminated lead. Other Resource Conservation and Recovery Act (RCRA) materials are
assumed to not be present based on process knowledge of STT use. No RCRA materials
other than the lead used for shielding should be present.

6.4 HANDLING OF HICs

There is uncertainty concerning the handling of the HICs in WAG 6 during the loading
into the storage silo. The HIC will have a high radiation reading, and although the HIC
will be transported to WAG 6 in a shielded cask, special precautions will be required in
its handling. Approvals for this handling based on a safety assessment of the operation
will be required.

6.5 BUILDING 3517 MATERIAL HANDLING CAPABILITY

The Building 3517 overhead crane was designed to handle the STT casks, and has a
nominal 20-ton (40,000 1b) capacity. It has routinely tested at 150 percent of capacity.
The heaviest STT cask weighs 42,000 Ib, but has been handled in the past by this crane.
The HIC shielded cask weighs approximately 43,000 Ib loaded. The Building 3517 crane
has been poorly maintained in the past, and may be in need of overhaul prior to
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performing this task. In addition, consideration should be given to the set-down location
of these casks in the high bay area, since the cell shield blocks cannot adequately support
the load if the casks were set down away from a structural wall.

7. COST ASSESSMENT FOR ALTERNATIVES CONSIDERED

This chapter presents the "order of magnitude” cost assessment and schedule for the
alternatives considered feasible. Included in this section are all of the estimating
assumptions required for the estimating process. The detailed cost estimate for each
alternative is provided in the appendices to this report.

7.1  BASIS OF COST ASSESSMENT

The information contained in this section is intended to provide an understanding of the
methodology used in developing the cost for this project. The craft or crafts that will
perform the tasks were identified, and the appropriate wage rates were applied. Material
and labor pricing was based on vendor quotes, recent similar job history, and nationally
recognized publications such as R. 8. Means Construction Cost Data and Richardson’s
Construction Estimating Standards. Special equipment costs were obtained either by
vendor contact or data from similar projects. The wage rates for labor are those current
as of March 1994 for the Oak Ridge area from the Automated Estimating System (AES)
Standard Value File ORER0394.VAL. Labor rates are based on an average crew with
necessary craftsmen, foremen, general foremen, and so on. All fringe benefits, payroll
taxes, and workman’s compensation insurance are included.

7.2  ADDITIONAL COST CONSIDERATIONS

The base estimating units used in this assessment generally reflect a normal standard for
demolition costs. Many special work situations and job conditions can cause additional
material consumption and/or a greater number of workhours to be used. During the
estimating process, the estimating engineer included costs as appropriate depending on the
anticipated job conditions for the following items: mobilization and demobilization;
supporting items, breakage, and waste; temporary facilities; temporary services; cleanup;
scaffolding; industrial hygiene; safety meetings; safety inspections; and allowances for
OSHA, United States Environmental Protection Agency (EPA) compliance, and Energy
Systems Health Physics and Industrial Hygiene oversight.

7.2.1 Energy Systems Site Overhead
Energy Systems site overhead is included on Energy Systems labor, purchased materials,

and non-exempt subcontractors. This overhead recovers costs associated with
administration, facilities maintenance, plant services, corporate and central services, and
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general expenses. The rate is 45.00 percent for X-10 plant personnel, X-10 Central
personnel (i.e., X-10 Engineering Services), and all purchased materials with the exception
of single item purchases for more than $20,000.

7.2.2 Off Site Contractors

An overhead rate of 8.7 percent is applied to the total cost of off-site subcontracts and
exempt subcontracts to Energy Systems. This overhead is an apportionment of the costs
of plant services, purchasing, facilities maintenance, administration, and so on.

7.2.3 Escalation

The estimate has been escalated using the DOE-OR approved annual rates issued by
Energy Systems in the March 1994 Standard Value File. The estimate is based on fiscal
year (FY) 1994 third quarter costs and then escalated over the period of activity as
determined by the project schedule. The approved escalation rates are 2.8% for FY 1994,
3.0% for FY 1995, and 3.2% for FY 1996 and all years thereafter.

7.2.4 Estimate Assumptions and Results

Alternative 1 - Continued Surveillance and Maintenance:

This alternative assumes continued S&M for approximately 25 years with no remedial
action. The costs are based on monitoring by the Facility Manager personnel at
approximately 0.1 full time equivalent (FTE) for the duration of the Environmental
Restoration Program life cycle. A 40 percent contingency is applied because of uncertainty
concerning the condition of the tanks and their contents.

The estimated cost of Alternative 1, including escalation, is $967,000.

Alternative 2 - Solidify Tank Contents:

This alternative involves Energy Systems Field Maintenance personne! transporting the
STTs to Building 3517, removing the top cover of the tanks, and pumping grout into the
top portion of the STTs. The grouted casks would then be transported by the Construction
Manager’s Direct Hire workers to WAG 6 or designated storage site. The cost of eventual
off-site disposal was not included because of the high level of uncertainty concerning the
ultimate disposal of the STTs. Average contingency is 34.2 percent. The cost estimate
assumes the scheduled action takes place in FY 1995 is escalated to that year.

The estimated cost of Alternative 2, including escalation, is $3,583,000.
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Alternative 3 - Sale of One or More STTs:

This alternative considers the possible sale of two of the STTs to a private concern after
the casks have had the contents removed, the internals have been inspected, and their
integrity certified. The tank contents for all five STTs would be removed, processed, and
packaged by Energy Systems labor forces and then placed in retrievable storage by the
Construction Manager’s Direct Hire workers. The three unsold STTs would be smelted
to recover the metals as in Alternative 4. Because Alternative 3 involves two separate
actions, sale and smelting, the administrative costs (i.e., two contracts, two sets of project
documentation, additional legal considerations) are greater for this alternative than for the
others considered in this evaluation. The average contingency is 34.5 percent and the
schedule is the same as in Alternative 2.

The estimated cost of Alternative 3, including escalation, is $4,056,000.

Alternative 4 - Remove Contents Scrap Tanks:

This alternative, using a different method of accomplishment from Alternative 3, provides
the costs associated with a "turnkey” service subcontract to perform all services required
to remove the tank contents and transport the tanks to their facility for smelting to recover
the metals under the DOE scrap metal recovery program. The procurement process for
the service subcontract, including the Davis-Bacon determination, was assumed to require
the Energy Systems nominal duration of 80 work days. The cost of removing the lead
from the annulus of the STTs is also included as is the cost to return the lead to ORNL.
The contingency is 34.3 percent and a schedule similar to that for Alternatives 2 and 3 is
assumed as shown in Figure 7.2.

The estimated cost of Alternative 4, including escalation, is $3,817,000.
7.2.5 Contingency in the Estimate

According to DOE Order 4700.1, contingency is defined as the sum of funds included
within an estimate to cover materials, labor, conditions, and risk situations which are an
intrinsic part of the presently intended scope of work, but are not specifically allowed for
elsewhere in the estimate due to uncertainty either as to their existence, nature, likelihood
of occurrence, or magnitude of effect.

Contingency cost has been included in this assessment to cover costs that may result from
incomplete design, unforeseen and unpredictable conditions, or uncertainties within the
defined scope. Contingency analysis was conducted per DOE-HQ guidance provided by
the William Heffelfinger memorandum titled "Cost Estimating Guide for Application of
Contingency,” dated June 18, 1985.
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Figure 7.2. Decommissioning planning schedule for Alternative 4.
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A midrange contingency, 30 to 40 percent, for standard projects was chosen based on the
referenced guidance. The midrange was adjusted by evaluation of the completeness of
design and complexity for each major Work Breakdown Structure (WBS) element.
Average contingency is 34.3 percent.

8. RECOMMENDED ALTERNATIVE

After analysis of the four decommissioning alternatives, Alternative 4 was selected as the
preferred alternative. Based on the scoring procedure applied to the critical factors, this
alternative had the highest score. Therefore, it is recommended that the resin be removed,
de-watered, and placed in HICs; the STTs be decontaminated as necessary to meet
smelting contractor process acceptance criteria; the shielding lead removed and returned
to the ORNL lead recovery program because the smelting contractor cannot process lead;
and the ferrous metals smelted for reuse in the DOE contaminated scrap metal recovery
program. However, if one or more STT could be sold or re-used as a transfer tank, the
expense of smelting could be avoided and perhaps a small revenue generated.
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STT MODEL III CALCULATION

Stainless Steel density

lead density
mild steel density
dry AW-500 resin
water filled
dry Decalso
water filled

Cylinder 29" OD x 78" long, has 223.03 gal if a cylinder. Nominally holds only

ISOSHIELD CALCULATIONS

8.02 glec

113 glec

7.45 glee
0.76 g/cc
1.236 glcc
0.4 glcc
0.817 g/cc (50% water)
1.217 g/cc (100% water)

200 gal of resin. Therefore, height = 41.49"

AW-500 Density Calculation,

Porosity of AW-500

Basis: 1 cc resin

(free volume 52.5%)

density of resin is 0.761g, so there is 0.761 g resin in 1 cc.

void fraction is 0.475, add water at 1.0 g/cc, 0.475 g
0.761 g + 0475 g =_1.236 g _per cc

ALQO; 0 2Si0, molecular weight = 222, assume Si and Al are the same for

shielding purposes,

Al = 49.5 w/o
0O = 50.5 w/o
H20 =

Total

It

SO

0.377 glec
0.384 g/cc
0.475 glecc
1.236 glcc



ISOSHIELD CALCULATIONS

Input File

NEXT= 3, IGEOM= 7, ICONC=0, ISPEC= 3, OPTION=0, JBUF= 2,
SLTH=198.12,

Y= 99.06, NTHETA= 9, NPSI= 11, DELR= 3.0, SSV1 = 0, NSHLD = 2,
X= 64.77, T(1) =36.83,22.86,

WEIGHT@335)= 1., WEIGHT(336)= 0.946,

SFACT = 1.

WATER 1 0.0, 0.119, 0.238, 0.357, 0.475 (vary from 0% to 100%)
AIR 3 0.386

ALUM., 7 0.377

IRON 9 7.45

Resin Cesium Content

Gross reading 400 uR/hr

Background 40 uR/hr

Fixed/Smearable 0.86 pR/hr

Net reading 359.1 uR/hr

Results (cask inventory)

0% H,0 359.1725 = 144 Ci
25% H,0 359.1/2.147 = 167 Ci
50% H,0 359.1/1.877 = 191 Gi
5% H,0 359.1/1.665 = 216 Ci

100%  H,0 359.1/1.494 = 240 Ci
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STT MODEL II CALCULATION

Stainless Steel density 8.02 glcc
lead density 1.3  glec
mild steel density 7.45 pglec
dry AW-500 resin 0.76 glcc
water filled 1.236 glcc
dry Decalso 0.4 glec
water filled 0.817 glee (50% water)

1.217 glec (100% water)

Cylinder 53.25" OD x 60.75" long, has 583.63 gal if a cylinder. But holds only
400 gal of resin. Therefore, height = 41.49"

Decalso Density Calculation, Basis: 1 cc resin
(since density is so close, and due to the lack of data for Decalso, we will assume
the same properties as for AW-500, )

Porosity of Decalso 47.5% (free volume 52.5%)
density of resin is 0.761g, so there is 0.761 g resin in 1 cc.

void fraction is 0.475, add water at 1.0 g/cc, 0.475 g
0.761 g + 0.475 g =_1.236 g percc

ALO; 0 28i0, molecular weight = 222, assume Si and Al are the same for
shielding purposes, so

Al = 495 w/o = 0.377 glce
O =505wh=  0.384 g/cc
H,0 = 0.475 glec
Total 1.236 gl/ce



STT MODEL I CALCULATION

Input File

NEXT= 3, IGEOM= 7, ICONC=0, ISPEC= 3, OPTION=0, JBUF= 4,
SLTH=105.39,

Y= 52.695, NTHETA= 9, NPSI= 11, DELR= 3.0, SSV1 = 0, NSHLD =
4

X= 84.455, T(1) =67.6275,0.9525,8.89,1.905,
WEIGHT(335)= 1., WEIGHT(336)= 0.946, SFACT = 1.

WATER 1 0.0, 0.119, 0.238, 0.357, 0.475 (vary from 0% to 100%)

AIR 3 0.386

ALUM. 7 0.377

IRON 9 6.817 (stainless steel)

IRON 9 7.45

NICKEL 10 1.203 (stainless steel)

LEAD 14 11.3
Resin Cesium Content
Cask number 41.32111 41.32108 4132110
Gross reading 95 uR/hr 400 uR/hr 600 uR/hr
Background 40 uR/hr 40 pR/Mr 40  upR/hr
Fixed/Smearable 0.86 uR/hr 0.86 uR/hr 0.86 uR/hr
Net reading 54.14 uR/hr 359.1 uR/hr 559.1 uR/hr
Results (cask inventory)
0% H,0 54.14/0.2179 = 248 Ci  359.1/0.2179 = 1648 Ci  359.1/0.2179 = 2656 Ci
25% H,0 54.14/0.188 = 288 Ci  359.1/0.188 = 1910 Ci 559.1/0.188 = 2656 Ci
50% H,0 54.14/0.1653 = 328 Ci  359.1/0.1653 = 2172 Ci  559.1/0.1653 = 2973 Ci
75% H,0 54.14/0.1474 = 367 Ci  359.1/0.1474 = 2436 Ci  559.1/0.1474 = 3382 Ci
100% H,0 54.14/0.1331 = 407 Ci  359.1/0.1331 = 2698 Ci  559.1/0.1331 = 4201 Ci
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Start run at 16:23:28 04/26/94

ISOSHLD-II  (RIBD removed)

Radiological Analysis
Westinghouse Hanford Company

|
|
IBM PC/AT Version 1.5, August 1987 |
|
Richland, WA 99352 |

i

STT-MII

Table of Source Activity:

Scale Factor = 1.000E+00

Isotope Adjusted
Name Curies Curies
CS-137 1.00E +00 1.000E+00
BA-137TM 9.46E-01 9.460E-01




Shield Composition, g/cc

Shield 1 Shield 2 Shield 3
IRON 6.817E+00 0.000E+00 7.450E+00
NICKEL 1.203E+00 0.000E+00 0.000E+00
LEAD 0.000E+00 1.130E+01 0.000E+00
Group Linear Attenuation Coefficients (last region is air)
1 3.583E+02 8.172E+02 3.290E+02 4.424E-03 0.000E+00 0.000E+00
2 9.954E+01 5.396E+02 9.146E+01 6.542E-04 0.000E+00 0.000E+00
3 4.782E+01 1.921E+02 4.235E+01 3.504E-04 0.000E+00 0.000E+00
4 2.217E+01 9.170E+01 1.963E+01 2.715E-04 0.000E+00 0.000E+00
5 1.229E+01 5.243E+01 1.084E+01 2.405E-04 0.000E+00 0.000E+00
6 8.202E+00 3477E+01 7.234E+4+00 2.247E-04 0.000E+00 0.000E+00
7 5.839E+00 2.410E+01 5.163E+00 2.137E-04 0.000E+00 0.000E+00
8 4.219E+00 2.498E+01 3.742E+00 2.049E-04 0.000E+00 0.000E+00
9 3.340E+00 2.843E+01 2.971E+00 1.985E-04 0.000E+00 0.000E+00
10 1.657E+00 1.558E+01 1.520E+00 1.725E-04 0.000E+00 0.000E+00
11 1.102E+00 6.317E+00 1.021E+00 1.474E-04 0.000E+00 0.000E+00
12 8.127E-01 3.463E+00 7.435E-01 1.312E04 0.000E+00 0.000E+00
13 7.024E-01 2.006E+00 6.519E-01 1.183E-04 0.000E+00 0.000E+00
14 5.847E-01 1.446E+00 5.364E-01 1.118E-04 0.000E+00 0.000E+00
15 5.160E-01 9.887E-01 4.746E-01 8.986E-05 0.000E+00 0.000E+00
16 4.747E-01 8.204E-01 4.381E-01 8.210E-05 0.000E+00 0.000E+00
17 4.231E-01 6.983E-01 3.822E-01 7.408E-05 0.000E+00 0.000E+00
18 3.805E-01 6.034E-01 3.501E-01 6.658E-05 0.000E+00 0.000E+00
19 3.624E-01 5.514E-01 3.323E-01 6.180E-05 0.000E+00 0.000E+00
20 3.364E-01 5.232E-01 3.092E-01 5.818E-05 0.000E+00 0.000E+00
21 3.258E-01 5.006E-01 2.995E-01 5.495E-05 0.000E+00 0.000E+00
22 3.103E-01 4.836E-01 2.838E-01 5.262E-05 0.000E+00 0.000E+00
23 3.070E-01 4.735E-01 2.816E-01 5.004E-05 0.000E+00 0.000E+00
24 2.952E-01 4.667E-01 2.727E-01 4.784E-05 0.000E+00 0.000E+00
25 2.868E-01 4.644E-01 2.645E-01 4.383E-0S 0.000E+00 0.000E+00




Source
Point

Model II STT tank - Point Source

Shields
Slab

Distance to Detector, X = 1.683E+01 cm

Offset from Normal, Y = 0.000E+00 cm

Shield Thickness, cm  9.525E-01 8.890E+00 1.905E+00
Taylor Buildup Data for Shield 3 with Effective Atomic Number 26.0

Average Bremsstr.  Source Total Energy Flux  Dose Rate
Group Energy, Mev photons/sec photons/sec Mev/sq.cm/sec  R/hr
1 1.500E-02  3.623E+08  3.623E+08  0.000E+00  0.000E+00
2 2.500E-02 2.295E+08  2.295E+08  0.000E+00  0.000E+00
3 3.500E-02 1.205E+08 2.676E+09  0.000E4+00  0.000E+00
4 4500E-02 7.259E+07 7.259E+07 0.000E+00  0.000E+00
5 S5.500E-02 5.470E+07 5.470E+07 0.000E+00 0.000E+00
6 6.500E-02 3.753E+07  3.753E+07 0.000E+00  0.000E+00
7 7.500E-02 2929E+07 2.929E+07 0.000E+00  0.000E+00
8 8.500E-02 2.105E+07  2.105E+07 0.000E+00  0.000E+00
9 9.500E-02 1.607E+07 1.607E+07 0.000E+00  0.000E+00
10 1.500E-01 5.331E+07  5.331E+07 0.000E+00  0.000E+00
11 2.500E-01 1.070E+07  1.070E+07  5.145E-20  1.008E-25
12 3500E01 2.783E+06  2.783E+06  3.298E-10 6.793E-16
13 4.750E-01 1.L191E4+06  1.191E+06  2.494E-05  5.088E-11
14 6.500E01  3.527E+05  3.150E+10 8.991E+01 1.870E-04
15 8.250E-01 4.485E+04  A4.485E+04  6.384E-03  1.277E-08
16  1.000E+00 4.273E+03 4.273E+03  2.778E-03  5.362E-09
17 1.225E+00 0.000E+00 0.000E+00  0.000E+00  0.000E+00
18 1.475E+00 0.000E+00 0.000E+00 0.000E+00  0.000E+00
19 1.700E+00 0.000E+00 0.000E+00 0.000E+00  0.000E+00
20 1.900E+00 0.000E+00 0.000E+00 0.000E+00  0.000E+00
21  2.100E+00 0.000E+00 0.000E+00  0.000E4+00  0.000E+00
22  2300E+00 0.000E+00 0.000E+00 O0.C00E+00 0.000E+00
23  2.500E+00  0.000E+00 0.000E+00  0.000E+00  0.000E+00
24 2.700E+00 O0.000E+00 0.000E+00  0.000E+00  0.000E+00
25 3.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TOTALS 1.012E+09  3.507E+10  8.992E+01 1.870E-04

Note that 1.870E-04 R/hr =

1.340E-11 amp/kg

A9



Shield Composition, g/cc

Shield 1 Shield 2 Shield 3 Shield 4
H20 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AIR 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AL 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IRON 0.000E+00 6.817E+00 0.000E+00 7.450E+00
NICKEL 0.000E+00 1.203E+00 0.000E+00 0.000E+00
LEAD 0.000E+00 0.000E+00 1.130E+01 0.000E+00
Group Linear Attenuation Coefficients (last region is air)
1 0.000E+00 3.583E+02 8.172E+02 3.290E+02 4.424E-03 0.000E+00
2 0.000E+00 9.954E+01 5.396E+02 9.146E+01 6.542E-04 0.000E+00
3 0.000E+00 4.782E+01 1.921E+02 4.235E+01 3.504E-04 0.000E+00
4 0.000E+00 2.217E+01 9.170E+01 1.963E+01 2.715E-04 0.000E+00
5 0.000E+00 1.229E+01 5.243E+01 1.084E+01 2.405E-04 0.000E+00
6 0.000E+00 8.202E+00 3.477E+01 7.234E+00 2.247E-04 0.000E+00
7 0.00CE+00 5.839E+00 2.410E+01 S5.163E+00 2.137E-04 0.000E+00
8 0.000E+00 4.219E+00 2.498E+01 3.742E+00 2.049E-04 0.000E+00
9 0.000E+00 3.340E+00 2.843E+01 2.971E+00 1.985E-04 0.000E+00
10 0.000E+00 1.657E+00 1.558E+01 1.520E+00 1.725E-04 0.000E+00
11 0.000E+00 1.102E+00 6.317E+00 1.021E+00 1.474E-04 0.000E+00
12 0.000E+00 8.127E-01 3.463E+00 7.435E-01 1.312E-04 0.000E+00
13 0.000E+00 7.024E-01 2.006E+00 6.519E-01 1.183E-04 0.000E+00
14 0.000E+00 5.847E-01 1.446E+00 5.364E-01 1.118E-04 0.000E+00
15 0.000E+00 5.160E-01 9.887E-01 4.746E-01 8.986E-05 0.000E+00
16 0.000E+00 4.747E-01 8.204E-01 4.381E-01 8.210E-05 0.000E+00
17 0.000E+00 4.231E-01 6.983E-01 3.822E-01 7.408E-05 0.000E+00
18 0.000E+00 3.805E-01 6.034E-01 3.501E-01 6.658E-05 0.000E+00
19 0.000E+00 3.624E-01 S.514E-01 3.323E-01 6.180E-05 0.000E+00
20 0.000E+00 3.364E-01 5.232E-01 3.092E-01 5.818E-05 0.000E+00
21 0.000E+00 3.258E-01 S.006E-01 2.995E-01 5.495E-05 0.000E+00
22 0.000E+00 3.103E-01 4.836E-01 2.838E-01 5.262E-05 0.000E+00
23 0.000E+00 3.070E-01 4.735E-01 2.816E-01 5.004E-05 0.000E+00
24 0.000E+00 2.952E-01 4.667E-01 2.727E-01 4.784E-05 0.000E+00
25 0.000E+00 2.868E-01 4.644E-01 2.645E-01 4.383E-05 0.000E+00
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Source

Cylindrical

Model II STT tank - Cylindrical Source, no self-absorption

Shields
Cylindrical

Source Length = 1.054E+02 cm
Integration Specs:
Total Intervals: 2.178E+03

NTHETA =

9

NPSI = 11

Distance to Detector, X = 8.446E+01 cm
Volume = 1.514E4+06 cc
Distance Along Cylinder, Y = 5.269E+01 cm

DELR = 3.074E+00 cm

Shield Thickness, cm 6.763E+01 9.525E-01 8.890E+00 1.905E+00
Taylor Buildup Data for Shield 4 with Effective Atomic Number 26.0

Average Bremsstr.  Source Total Energy Flux Dose Rate
Group Energy, Mev photons/sec photons/sec Mev/sq.cm/sec  R/hr
1 1.500E-02  3.623E+08  3.623E+08 0.000E+00  0.000E+00
2  2500E-02 2.295E+08  2.295E+08  0.000E4+00  0.000E+00
3 3.500E-02 1.205E+08 2.676E+09  0.000E+00  0.000E+00
4 4500E-02 7.259E+07  7.259E+07  0.000E+00  0.000E+00
5 S5.500E-02 5.470E+07 S5.470E+07  0.000E+00  0.000E+00
6 6.500E-02 3.753E+07  3.753E+07  0.000E+00  0.000E+00
7 7.500E02  2.929E+407 2.929E+407 0.000E+00  0.000E+00
8 8.500E-02 2.105E+07 2.105E+407 0.000E+00  0.000E+00
9 9.500E-02 1.607E+07 1.607TE+07  0.000E+00  0.000E+00
10 1.500E-01 S.331E+07  S5.331E+07 O0.000E+00  0.000E+00
11 2.500E-01 1.0O70E+07  1.070E+07  1.104E-22  2.164E-28
12 3.500E-01 2.783E+06 2.783E+06 1.273E-12  2.622E-18
13 4.750E-01 LLI91E+06  1.191E+06  1.556E-07 3.173E-13
14  6.500E-01 3.527E+05 3.150E+10  7.374E-01 1.534E-06
15 B8.250E-01 4.485E+04 4.485E+04 6.989E-05  1.398E-10
16  1.000E+00 4.273E+03 4.273E+03 3.474E-05 6.705E-11
17 1.225E+00 0.000E+00 0.000E+00 0.000E+00  0.000E+00
18  1.475E400 0.000E+00 0.000E+00 0.000E+00  0.000E+00
19 1.700E+00 O0.000E+00 O0.000E+00 0.000E+00  0.000E+00
20 1.900E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00
21  2.100E4+00 0.000E+00 0.000E+00 0.000E+00  0.000E+00
22 2300E+00 O0.000E+00 0.000E+00 0.000E+00  0.000E+00
23 2.500E+00 O0.000E+00 O0.000E+00 O0.000E+00  0.000E-+00
24  2.700E+00  0.000E+00 0.000E+00 0.000E+00  0.000E-+00
25 3.000E+00 0.000E+00 0.000E+00 0.000E+00  0.000E+00
TOTALS 1.012E+09  3.507E+10  7.375E-D1 1.534E-06
Note that 1.534E-06 R/br = 1.099E-13 amp/kg
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Shield Composition, g/cc

Shield 1 Shield 2 Shield 3 Shield 4
H20 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AIR 3.860E-01 0.000E+00 0.000E+00 0.000E+00
AL 3.770E-01 0.000E+00 0.000E+00 0.000E+00
IRON 0.000E+00 6.817E+00 0.000E+00 7.450E+00
NICKEL 0.000E+00 1.203E+00 0.000E+00 0.000E+00
LEAD 0.000E+00 0.000E+00 1.130E+01 0.000E+00
Group Linear Attenuation Coefficients (last region is air)
1 8.072E+00 3.583E+02 8.172E+02 3.290E+02 4.424E-03 0.000E+00
2 9.908E-01 9.954E+01 5.396E+02 9.146E+01 6.542E-04 0.000E+00
3 3.915E-01 4.782E+01 1.921E+02 4.235E+01 3.504E-04 0.000E+00
4 2.339E-01 2.217E+01 9.170E+01 1.963E+01 2.715E-04 0.000E+00
5 2.058E-01 1.229E+0! 5.243E+01 1.084E+01 2.405E-04 0.000E+00
6 1.541E-01 8.202E+00 3.477E+01 7.234E+00 2.247E-04 0.000E+00
7 1.393E-01 5.839E+00 2.410E+01 S.163E+4+00 2.137E-04 0.000E+00
8 1.286E-01 4.219E+00 2.498E+01 3.742E+00 2.049E-04 0.000E+00
9 1.219E-01 3.340E+00 2.843E+01 2.971E+00 1.985E-04 0.000E+00
10 1.020E-01 1.657E+00 1.558E+01 1.520E+00 1.725E-04 0.000E+00
11 9.226E-02 1.102E+00 6.317E+00 1.021E+00 1.474E-04 0.000E+00
12 7.650E-02 8.127E-01 3.463E+00 7.435E-01 1.312E-04 0.000E+00
13 6.804E-02 7.024E-01 2.006E+00 6.519E-01 1.183E-04 0.000E+00
14 6.185E-02 5.847E-01 1.446E+00 5.364E-01 1.118E-04 0.000E+00
15 5.231E-02 5.160E-01 9.887E-01 4.746E-01 8.986E-05 0.000E+00
16 4.770E-02 4.747E-01 8.204E-01 4.381E-01 8.210E-05 0.000E+00
17 4.297E-02 4.231E01 6.983E-01 3.822E-01 7.408E-0S 0.000E+00
18 3.865E-02 3.805E-01 6.034E-01 3.501E-01 6.658E-05 0.000E+00
19 3.606E-02 3.624E-01 S5.514E-01 3.323E-01 6.180E-05 0.000E+00
20 3.388E-02 3.364E-01 5.232E-01 3.092E-01 S5.818E-05 0.000E+00
21 3.201E-02 3.258E-01 5.006E-01 2.995E-01 5.495E-05 0.000E+00
22 3.041E-02 3.103E-01 4.836E-01 2.838E-01 5.262E-05 0.000E+00
23 2.908E-02 3.070E-01 4.735E-01 2.816E-01 5.004E-05 0.000E+00
24 2.804E-02 2.952E-01 4.667E-01 2.727E-01 4.784E-05 0.000E+00
25 2.654E-02 2.868E-01 4.644E-01 2.645E-01 4.383E-05 0.000E+00
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Source

Cylindrical

Mode! II STT tank - same source, dry resin

Shields
Cylindrical

Source Length = 1.054E+02 cm
Integration Specs:

Total Intervals:

2.178E+03

Distance to Detector, X = 8.446E+01 cm
Volume = 1.514E+06 cc

Distance Along Cylinder, Y = 5.269E+01 cm
NTHETA = 9 NPSI = 11

DELR = 3.074E+00 cm

Shield Thickness, cm 6.763E+01 9.525E-01 8.890E+00 1.905E+00
Taylor Buildup Data for Shield 4 with Effective Atomic Number 26.0

Average Bremsstr.  Source Total Energy Flux Dose Rate
Group Energy, Mev photons/sec photons/sec Mev/sq.cm/sec  R/hr

1 1.500E-02 3.623E+08 3.623E4+08  0.000E+00  0.000E+00
2 2.500E-02 2.295E+08  2.295E+08  0.000E+00  0.000E+00

3 3.500B-02 1.205E+08  2.676E+09 0.000E+00  0.000E+00
4  4.500E-02 7.259E+407 7.259E+07 0.000E+00  0.000E+00
5 5500E02 5470E+4+07 S.470E+07 0.000E+00  0.000E+00

6 6.500E-02 3.753E+407  3.753E+07 0.000E+00  0.000E+00

7  7.500E-02 2.929E+07 2.929E+07 0.000E+00  0.000E+00

8 8.500E-02 2.105E+07  2.105E+07  0.000E+00  0.000E-+00
9 9500E02 1.607E+07 1.607E+07 0.000E+00  0.000E+00
10 1.500E-01 5.331E+407  5.331E+07 0.000E+00  0.000E+00
i1 2.500E-01 1.070E+07  1.070E+07  9.829E-24  1.926E-29

12 3.500E-01 2.783E+06 2.783E+06  1.385E-13  2.853E-19

13 4.750E-01 1.191E+06 1.191E+4+06  1.957E-08  3.992E-14

14 6.500E-01 3.527E+05 3.1S0E+10  1.047E-01  2.179E-07

15  8.250E-01 4.485E+04 4.485E+04  1.223E-05  2.447E-11

16 1.000E+00 4.273E+03 4.273E+03  6.812E-06  1.315E-11

17 1.225E+00 0.000E+00 O0.000E+00  0.000E+00  0.000E+00
18 1.475E+00 0.000E+00 0.000E+00 0.000E+00  0.000E+00
19 1.700E4+00 0.000E+00 0.000E+00 0.000E+00  0.000E+00
20 1900E+00 O0.000E+00 0.000E+00 0.000E+00  0.000E+00
21  2.100E+00 0.000E+00  0.000E+00  O0.000E+00  0.000E+00
22 2.300E4+00 0.000E+00 0.000E+00 0.000E+00  0.000E+00
23 2.500E+00 0.000E+00 0.000E+00  0.000E+00  0.000E+00
24  2.700E+00 0.000E+00  0.000E+00  0.000E+00  0.000E+00
25 3.000E+00 0.000E4+00 0.000E+00 0.000E+00  0.000E-+00
TOTALS 1.012E+09  3.507E+10 1.048E-01  2.179E-07

Note that 2.179E-07 R/hr =

1.562E-14 amp/kg
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Shield Composition, g/cc

Shield 1  Shield 2 Shield 3 Shield 4
H20 1.190E-01 0.000E+00 0.000E+00 0.000E+00
AIR 3.860E-01 0.000E+00 0.000E+00 0.000E+00
AL 3.770E-01 0.000E+00 0.000E+00 0.000E+00
IRON 0.000E+00 6.817E+00 0.000E+00 7.450E+00
NICKEL 0.000E+00 1.203E+00 0.000E+00 0.000E+00
LEAD 0.000E+00 0.000E+00 1.130E+01 0.000E+00
Group Linear Attenuation Coefficients (last region is air)
1 8.497E+00 3.583E+02 8.172E402 3.290E+02 4.424E-03 0.000E+00
2 1.054E+00 9.954E+01 5.396E+02 9.146E+01 6.542E-04 0.000E+00
3 4.260E-01 4.782E+01 1.921E+02 4.235E+01 3.504E-04 0.000E+00
4 2.611E-01 2.217E+01 9.170E+01 1.963E+01 2.715E-04 0.000E+00
5 2.301E01 1.229E+01 5.243E+01 1.084E+01 2.405E-04 0.000E+00
6 1.768E-01 8.202E+00 3.477E+01 7.234E+00 2.247E-04 0.000E+00
7 1.611E-01 5.839E+00 2.410E+01 5.163E400 2.137E-04 0.000E+00
8 1.491E-01 4.219E+00 2.498E+01 3.742E+00 2.049E-04 0.000E+00
9 1.422E-01 3.340E+00 2.843E+01 2.971E+00 1.985E-04 0.000E+00
10 1.199E-01 1.657E+00 1.558E+01 1.520E+00 1.725E-04 0.00CE+00
11 1.074E-01 1.102E+00 6.317E+00 1.021E+00 1.474E-04 0.000E+00
12 8.995E-02 8.127E-01 3.463E+00 7.435E-01 1.312E-04 0.000E+00
13 8.012E-02 7.024E-01 2.006E+00 6.519E-01 1.183E-04 0.000E+00
14 7.175E-02 5.847E-01 1.446E+00 5.364E-01 1.118E-04 0.000E+00
15 6.153E-02 S5.160E-01 9.887E-01 4.746E-01 8.986E-05 0.000E+00
16 5.609E-02 4.747E-01 8.204E-01 4.381E-01 8.210E-05 0.000E+00
17 5.052E-02 4.231E-01 6.983E-01 3.822E-01 7.408E-05 0.000E+00
18 4.470E-02 3.805E-01 6.034E-01 3.501E-01 6.658E-05 0.000E+00
19 4.245E-02 3.624E-01 5.514E-01 3.323E-01 6.180E-05 0.000E+00
20 3.989E-02 3.364E-01 5.232E-01 3.092E-01 5.818E-05 0.000E+00
21 3.772E-02 3.258E-01 5.006E-01 2.995E-01 5.495E-05 0.000E+00
22 3.585E-02 3.103E-01 4.836E-01 2.838E-01 5.262E-05 0.000E+00
23 3.426E-02 3.070E-01 4.735E-01 2.816E-01 5.004E-05 0.000E+00
24 3.302E-02 2.952E-01 4.667E-01 2.727E-01 4.784E-0S 0.000E+00
25 3.124E-02 2.868E-01 4.644E-01 2.645E-01 4.383E-05 0.000E+00
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Source

Cylindrical

Model II STT tank - same source, 25% H20

Shields
Cylindrical

Source Length = 1.054E+02 cm
Integration Specs:
Total Intervals: 2.178E+03

NTHETA = 9§

Distance to Detector, X = 8.446E+01 cm
Volume = 1.514E+06 cc

Distance Along Cylinder, Y = 5.269E+01 cm
DELR = 3.074E+00 cm

NPSI = 11

Shield Thickness, cm 6.763E+01 9.525E-01 8.890E+00 1.905E+00
Taylor Buildup Data for Shield 4 with Effective Atomic Number 26.0

Average Bremsstr. Source Total Energy Flux Dose Rate
Group Energy, Mev photons/sec photons/sec Mev/sq.cm/sec  R/hr

1 1.500E-02 3.623E+08 3.623E+08 0.000E+00  0.000E-+00
2 2.500E-02 2.295E+08  2.295E+08  0.000E+00  0.000E+00

3  3.500E-02 1.205E408 2.676E+09  0.000E+00  0.000E+00
4 4.500E-02 7.259E+4+07  7.259E+07 0.000E+00  0.000E+00

5 S5.500E02 S.470E+407 S5.470E+07 0.000E+00  0.000E+00

6 6.500E-02 3.753E+07  3.753E+07 0.000E+00  0.000E+00
7  7.500E02 2.929E+07 2.929E+07 0.000E+00  0.000E+00

8 8.500E-02 2.10SE+07 2.105E+07 0.000E+00  0.000E+00
9 9.500E-02 1.607E+07 1.607E+07 0.000E+00  0.000E-+00
10 1.500E-01 S5.331E+07  S5.331E+07 0.000E+00  0.000E+00
11 2.500E-01 1.070E4+07  1.070E+07  8.441E-24  1.654E-29

12 3.500E-01 2.783E+06 2.783E+06  1.178E-13  2.427E-19

13 4.750E-01 1.191E+06 1.191E+06 1.662E-08  3.391E-14

14  6.500E-01 3.527E+05  3.150E+10 9.037E02  1.880E-07

15 8.2S50E-01 4.485E+04 4.485E+04  1.043E05  2.086E-11

16 1.000E4+00 4273E+03 4.273E+03  5.821E-06  1.123E-11

17  1.225E400 0.000E+00 0.000E+00  0.000E+00  0.000E-+00
18 1.475E400 0.000E+00 0.000E+00  0.000E+00  0.000E+00
19 1.700E+00 0.000E+00  0.000E+00 0.000E+00  0.000E+00
20 1.900E+00  0.000E+00  0.000E+00 0.000E-+00  0.000E+00
21  2.100E+00 0.000E+00 0.000E+00 0.000E+00  0.000E+00
22  2.300E+00 0.000E+00  0.000E+00  0.000E+00  0.000E+00
23  2.500E+00 0.000E+00  0.000E+00  0.000E+00  0.000E+00
24 2700E+00 0.000E+00 0.000E+00  0.000E+00  0.000E+00
25  3.000E+00 0.000E+00 0.000E4+00 0.000E+00  0.000E+00
TOTALS 1.012E4+09 3.507E+10 9.039E-02  1.880E-07

Note that 1.880E-07 R/hr =

1.347E-14 amp/kg
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Shield Composition, g/cc

Shield 1 Shield 2 Shield 3 Shield 4
H20 2.380E-01 0.000E+00 0.000E+00 0.000E+00
AIR 3.860E-01 0.000E+00 0.000E+00 0.000E+00
AL 3.770E-01 0.000E+00 0.000E+00 0.000E+00
IRON 0.000E+00 6.817E+00 0.000E+00 7.450E+00
NICKEL 0.000E+00 1.203E+00 0.000E+00 0.000E+00
LEAD 0.000E+00 0.000E+00 1.130E+01 0.000E+00
Group Linear Attenuation Coefficients (last region is air)
1 8.921E+00 3.583E+02 8.172E+02 3.290E+02 4.424E-03 0.000E+00
2 1.116E+00 9.954E+01 5.396E+02 9.146E+01 6.542E-04 0.000E+00
3 4.605E-01 4.782E+01 1.921E+02 4.235E+01 3.504E-04 0.000E+00
4 2.882E-01 2.217E+01 9.170E+01 1.963E+01 2.715E-04 0.000E+00
5 2.544E01 1.229E+401 5.243E+01 1.084E+01 2.405E-04 0.000E+00
6 1.996E-01 8.202E+00 3.477E+01 7.234E+00 2.247E-04 0.000E+00
7 1.828E-01 S.839E+00 2.410E+01 S5.163E+00 2.137E-04 0.000E+00
8 1.696E-01 4.219E+4+00 2.498E+01 3.742E+00 2.049E-04 0.000E+00
9 1.624E-01 3.340E+00 2.843E+01 2.971E+00 1.985E-04 0.000E+00
10 1.377E-01 1.657TE+00 1.558E+01 1.520E+00 1.725E-04 0.000E+00
11 1.226E-01 1.102E+00 6.317E+00 1.021E+00 1.474E-04 0.000E+00
12 1.034E-01 8.127E-01 3.463E+00 7.435E-01 1.312E-04 0.000E+00
13 9.220E02 7.024E-01 2.006E+00 6.S19E-01 1.183E-04 0.000E+00
14 8.165E-02 S5.847E-01 1.446E+00 5.364E-01 1.118E-04 0.000E+00
15 7.076E-02 5.160E-01 9.887E-01 4.746E-01 8.986E-05 0.000E+00
16 6.448E-02 4.747E-01 8.204E-01 4.381E-01 8.210E-05 0.000E+00
17 5.808E-02 4.231E-01 6.983E-01 3.822E-01 7.408E-05 0.000E+00
18 5.074E-02 3.805E-01 6.034E-01 3.501E-01 6.658E-05 0.000E+00
19 4.884E-02 3.624E-01 5.514E-01 3.323E-01 6.180E-05 0.000E+00
20 4.590E-02 3.364E-01 5.232E-01 3.092E-01 5.818E-05 0.000E+00
21 4.344E-02 3.258E-01 5.006E-01 2.995E-01 5.495E-0S 0.000E+00
22 4.129E-02 3.103E-01 4.836E-01 2.838E-01 5.262E-05 0.000E+00
23 3.945E-02 3.070E-01 4.735E-01 2.816E-01 5.004E-05 0.000E+00
24 3.799E-02 2.952E-01 4.667E-01 2.727E-01 4.784E-05 0.000E+00
25 3.595E-02 2.868E-01 4.644E-01 2.645E-01 4.383E-05 0.000E+00
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Source

Cylindrical

Model II STT tank - same source, 50% H20

Shields
Cylindrical

Source Length = 1.054E+02 cm
Integration Specs:
Total Intervals: 2.178E+03

Shield Thickness, ecm 6.763E+01 9,525E-01

Distance to Detector, X = 8.446E+01 cm
Volume = 1.514E+06 cc

Distance Along Cylinder, Y = 5.269E+01 cm
DELR = 3.074E+00 cm

NTHETA = 9 NPSI = 11

8.8%0E+00 1.905SE+00

Taylor Buildup Data for Shield 4 with Effective Atomic Number 26.0

Average Bremsstr.  Source Total Energy Flux Dose Rate
Group Energy, Mev photons/sec photons/sec Mev/sq.cm/sec  R/hr
1 1.500E-02 3.623E+4+08 3.623E+08 0.000E+00  0.000E+00
2 2.500E02 2.295E+408 2.295E+08  0.000E+00  0.000E+00
3  3.500E-02 1.205E+408 2.676E+09 0.000E+00  0.000E+00
4 4.500E-02 7.259E+4+07  7.259E+07  0.000E+00  0.000E+00
5 S5.500E-02 S5.470E+07 5.470E+07 0.000E4+00  0.000E+00
6 6.500E-02 3.753E+07 3.753E+07 0.000E+00  0.000E+00
7 7.500E-02  2.929E+07  2.929E+07 0.000E+00  0.000E-+00
8 8.500E-02 2.105E+07 2.105E+07 0.000E+00  0.000E+00
9 9.500E02 1.607E+07 1.607E+07 0.000E+00  0.000E+00
10 1.500E-01 S.331E+407 5.331E+07 0.000E+00  0.000E+00
11 2.500E-01 1.070E+07 1.070E+07  7.397E-24  1.450E-29
12  3.500E-01 2.783E+06 2.783E+06  1.025E-13  2.111E-19
13 4.750E-01 1.191E+06  1.191E+06  1.445E-08  2.947E-14
14  6.500E01 3.527E+05 3.150E+10  7.944E-02  1.652E-07
1S 8.250E-01 4.485E+04 4.485E+04  9.084E-06  1.817E-11
16 1.000E4+00 4.273E+03 4.273E+03  S5.076E-06  9.796E-12
17  1.22SE+00 0.000E4+00 0.000E+00 0.000E+00  0.000E+00
18 1.475E+00 0.000E+00 O0.000E+00 0.000E+00  0.000E+00
19 1.700E+00 0.000E+00  0.000E+00  0.000E+00  0.000E+00
20 1.900E+00 0.000E+00 0.000E+00  0.000E+00  0.000E+00
21 2.100E+00 0.000E+00 0.000E+00 0.000E+00  0.000E+00
22 2.300E400 0.000E+00 0.000E+00  0.000E+00  0.000E+00
23  2.500E+00 0.000E+00 O0.000E+00 0.000E+00  0.000E+00
24  2.700E4+00  0.000E+00 0.000E+00  O0.000E+00  0.000E+00
25 3.000E+00 0.000E+00 0.000E+00 0.000E+00  0.000E+00
TOTALS 1.012E+09  3.507E+10  7.946E-02  1.653E-07

Note that 1.653E-07 R/hr =

1.184E-14 amp/kg
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Shield Composition, g/cc

Shield 1  Shield 2 Shield 3 Shield 4
H20 3.570E-01 0.000E+00 0.000E+00 0.000E+00
AIR 3.860E-01 0.000E+00 0.000E+00 0.000E+00
AL 3.770E-01 0.000E+00 0.000E+00 0.000E+00
IRON 0.000E+00 6.817E+00 0.000E+00 7.450E+00
NICKEL 0.000E+00 1.203E+00 0.000E+00 0.000E+00
LEAD 0.000E+00 0.000E+00 1.130E+01 0.000E+00
Group Linear Attenuation Coefficients (last region is air)
1 9.346E+00 3.583E+02 8.172E+02 3.290E+02 4.424E-03 0.000E+00
2 L179E+00 9.954E+01 5.396E+02 9.146E+01 6.542E-04 0.000E+00
3 4.950E-01 4.782E+01 1.921E+02 4.235E+01 3.504E-04 0.000E+00
4 3.153E-01 2.217E+01 9.170E+01 1.963E+01 2.715E-04 0.000E+00
5 2.786E-01 1.229E+01 S5.243E+01 1.084E+01 2.405E-04 0.000E+00
6 2.223E01 8.202E+00 3.477E+01 7.234E+00 2.247E-04 0.000E+00
7 2.046E-01 5.839E+00 2.410E+01 5.163E+00 2.137E-04 0.000E+00
8 1.901E-01 4.219E+00 2.498E+01 3.742E+00 2.049E-04 0.000E+00
9 1.826E-01 3.340E+00 2.843E+01 2.971E+00 1.985E-04 0.000E+00
10 1.556E-01 1.657E+00 1.558E+01 1.520E+00 1.725E-04 0.000E+00
11 1.378E-01 1.102E+00 6.317E+00 1.021E+00 1.474E-04 0.000E+00
12 1.168E-01 8.127E-01 3.463E+00 7.435E-01 1.312E-04 0.000E+00
13 1.043E-01 7.024E-01 2.006E+00 6.519E-01 1.183E-04 0.000E+00
14 9.155E-02 5.847E-01 1.446E+00 5.364E-01 1.118E-04 0.000E+00
15 7.998E-02 5.160E-01 9.887E-01 4.746E-01 8.986E-05 0.000E+00
16 7.287E-02 4.747E-01 8.204E-01 4.381E-01 8.210E-05 0.000E+00
17 6.564E-02 4.231E-01 6.983E-01 3.822E-01 7.408E-05 0.000E+00
18 5.679E-02 3.805E-01 6.034E-01 3.501E-01 6.658E-05 0.000E+00
19 5.523E-02 3.624E-01 5.514E-01 3.323E-01 6.180E-05 0.000E+00
20 5.191E-02 3.364E-01 5.232E-01 3.092E-01 5.818E-05 0.000E+00
21 4.915E-02 3.258E-01 5.006E-01 2.995E-01 5.495E-05 0.000E+00
22 4.673E-02 3.103E-01 4.836E-01 2.838E-01 5.262E-05 0.000E+00
23 4.464E-02 3.070E-01 4.735E-01 2.816E-01 5.004E-05 0.000E+00
24 4.297E-02 2.952E-01 4.667E-01 2.727E-01 4.784E-05 0.000E-+00
25 4.065E-02 2.868E-01 4.644E-01 2.645E-01 4.383E-05 0.000E+00
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Source

Cylindrical

Model I STT tank - same source, 75% H20

Shields
Cylindrical

Source Length = 1.054E+02 cm
Integration Specs:
Total Intervals: 2.178E+03

Distance to Detector, X = 8.446E4-01 cm
Volume = 1.514E+06 cc

Distance Along Cylinder, Y = 5.269E+01 cm
NTHETA = 9 NPSI = 11

DELR = 3.074E+00 cm

Shield Thickness, cm 6.763E+01 9.525E-01 8.890E-+00 1.905E+00
Taylor Buildup Data for Shield 4 with Effective Atomic Number 26.0

Average Bremsstr. Source Total Energy Flux Dose Rate
Group Energy, Mev photons/sec photons/sec Mev/sq.cm/sec  R/hr
1 1.500E-02  3.623E+08  3.623E+08  0.000E+00  0.000E+00
2 2.500E02 2.295E+08  2.295E+08 O0.000E+00  0.000E+00
3 3.500E-02 1.205E+08 2.676E+09  0.000E+00  0.000E+00
4 4500E-02 7.259E+07  7.259E+4+07 0.000E+00  0.000E+00
5 S5.500E-02 5.470E+07 S5.470E+07 0.000E+00  0.000E+00
6 6.500E-02 3.753E407  3.753E+07 0.000E+00  0.000E+00
7  7.500E02 2.929E+07 2.929E+07 0.000E+00  0.000E+00
8 8.500E-02 2.105E+07 2.105E+07 0.000E+00  0.000E+00
9  9.500E-02 1.607E+07 1.607E+07 0.000E+00  0.000E+00
10 1.500E-01 S5.331E+4+07 5.331E+07 0.000E+00  0.000E+00
i1 2.500E-01 1.070E+07 1.070E+07  6.582E-24 1.290E-29
12 3.500E-01 2.783E+06 2.783E+06  9.069E-14 1.868E-19
13 4.750E-01 1.191E+06 1.191E+06 1.277E-08  2.606E-14
14  6.500E-01 3.527E405 3.150E+10  7.086E-02 1.474E-07
15 8.250E-01 4.485E+04 4.485E+04  8.042E-06 1.608E-11
16 1.000E+00 4.273E+03 4.273E+03 4.497E-06  8.679E-12
17 1.225E+00 0.000E+00 0.000E+00  0.000E+00  0.000E+00
18 1.475E+00 0.000E+4+00 O0.000E+00 0.000E+00  0.000E+00
19 1.700E+00 O0.000E+00 0.000E+00 0.000E+00  0.000E+00
20 1900E+00 O0.000E4+00 O0.000E-+00 0.000E+00  0.000E+00
21 2.100E+00 O0.000E+00 0.000E+00 0.000E+00  0.000E+00
22  2.300E+00 0.000E+00 0.000E+00 0.000E+00  0.000E+00
23  2.500E+00 O0.000E+00 0.000E+00 0.000E+00  0.000E+00
24 2.700E+00 O0.000E+00 0.000E+00 0.000E+00  0.000E+00
25 3.000E+00 O0.000E+00 0.000E+00 0.000E+00  0.000E-+00
TOTALS 1.012E+09 3.507E+10 7.087E-02  1.474E-07

Note that 1.474E-07 R/hr =

1.057E-14 amp/kg
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Shield Composition, g/cc

Shield 1  Shield 2 Shield 3 Shield 4
H20 4.750E-01 0.000E+00 0.000E+00 0.000E+00
AIR 3.860E-01 0.000E+00 0.000E+00 0.000E+00
AL 3.770E-01 0.000E+00 0.000E+00 0.000E+00
IRON 0.000E+00 6.817E+00 0.000E+00 7.450E+00
NICKEL 0.000E+00 1.203E+00 0.000E+00 0.000E+00
LEAD 0.000E+00 0.000E+00 1.130E+01 0.000E+00
Group Linear Attenuation Coefficients (last region is air)

BREERN R E e SRR NS vwao bW~

9.767E+00 3.583E+02 8.172E+02 3.290E+402 4.424E-03 0.000E+00
1.242E+00 9.954E+01 5.396E+02 9.146E+01 6.542E-04 0.000E+00

5.293E01
3.422E-01
3.027E-01
2.448E-01
2.261E-01
2.104E-01
2.026E-01
1.733E-01
1.528E-01
1.302E-01
1.163E-01
1.014E-01
8.912E-02
8.118E-02
7.313E-02
6.278E-02
6.156E-02
S.787E-02
5.481E-02
5.212E-02
4.979E-02
4.790E-02
4.531E-02

4.782E+01
2.217E+01
1.229E+01
8.202E+00
5.839E+00
4.219E+00
3.340E+00

1.657E+00
1.102E+00

8.127E-01
7.024E-01
5.847E-01
5.160E-01
4.747E-01
4.231E-01
3.805E-01
3.624E-01
3.364E-01
3.258E-01
3.103E-01
3.070E-01
2.952E-01
2.868E-01

1.921E+02
9.170E+01
5.243E+01
3.477E+01
2.410E+01
2.498E +01
2.843E+01
1.558E+01

4.235E+01 3.504E-04
1.963E+01 2.715E-(4
1.084E+01 2.405E-04
7.234E+00 2.247E-04
5.163E+00 2.137E-04
3.742E+00 2.049E-04
2.971E+00 1.985E-04
1.520E+00 1.725E-04

6.317E+00 1.021E+00 1.474E-04

0.000E +00
0.000E+00
0.000E+00
0.000E+00
0.000E +00
0.000E+00
0.000E+00
0.000E+00
0.000E +00

3.463E+00 7.435E-01 1.312E-04 0.000E+00
2.006E+00 6.519E-01 1.183E-(4 0.000E+00
1.446E+00 5.364E-01 1.118E-04 0.000E+00

9.887E-01
8.204E-01
6.983E-01
6.034E-01
5.514E-01
3.232E-01
5.006E-01
4.836E-01
4.735E-01
4.667E-01
4.644E-01

4.746E-01
4.381E-01
3.822E-01
3.501E-01
3.323E-01
3.092E-01
2.995E-01
2.838E-01
2.816E-01
2.727E-01
2.645E-01

8.986E-05
8.210E-05
7.408E-05
6.658E-05
6.180E-05
5.818E-05
5.495E-05
5.262E-05
5.004E-05
4.784E-05
4.383E-05

0.000E +00
0.000E +00
0.000E +00
0.000E+00
0.000E +00
0.000E +00
0.000E+00
0.000E +00
0.000E +00
0.000E +00
0.000E+00
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Model II STT tank - same source, 100% H20

Source Shields Distance to Detector, X = 8.446E+01 cm

Cylindrical Cylindrical  Volume = 1.514E+06 cc

Source Length = 1.054E+02 cm Distance Along Cylinder, Y = 5.269E+01 cm
Integration Specs: NTHETA = 9 NPSI = 11 DELR = 3.074E+00 cm
Total Intervals: 2.178E+03

Shield Thickness, cm  6.763E+01 9.525E-01 8.890E+00 1.90SE+00
Taylor Buildup Data for Shield 4 with Effective Atomic Number 26.0

Average Bremsstr.  Source Total Energy Flux Dose Rate
Group Energy, Mev photons/sec photons/sec Mev/sq.cm/sec  Ri/hr
1 1.500E-02 3.623E+08 3.623E+08 0.000E+00 0.000E+00
2 2500E02  2.295E4+08  2.295E+08  0.000E+00  0.000E+00
3 3500E02 1.205SE+08 2.676E+09 0.000E+00  0.000E+00
4 4.500E02 7.259E+407 7.259E+07 0.000E+00  0.000E+00
5 5500E02 5470E+07 S5.470E+07 0.000E+00 0.000E+00
6 6.500E-02 3.753E407 3.753E+4+07 0.000E+00  0.000E+00
7 7.500E02 2.929E+4+07 2.929E+07 0.000E+00  0.000E+00
8 8.500E-02 2.105SE+4+07 2.105E407 0.000E+00  0.000E+00
9 9.500E-02 1.607E+07 1.607E+07 0.000E+00  0.000E+00
10 1.500E-01 5.331E+07 S5.331E+07 0.000E+00 0.000E+00
11 2.500E-01 1.070E+07  1.070E+07  5.935E-24  1.163E-29
12 3.500E-01 2.783E+06 2.783E+06  8.141E-14  1.677E-19
13 4.750E-01 I.LI91IE+06  1.191E+06  1.146E-08  2.338E-14
14  6.500E01  3.527E+05 3.150E+10 6.400E-02  1.331E-07
15 8.250E-01 4.485E+04 4.485E+04 7.219E-06  1.444E-11
16 1.000E+00 4.273E+03 4.273E+03  4.039E06  7.795E-12
17 1.225E+00 O0.000E+00  0.000E+00 0.000E+00  0.000E+00
18 1.475E+00 0.000E+00 0.000E4+00 0.000E+00  0.000E+00
19 1.700E+00 0.000E+00 0.000E+00 0.000E+00  0.000E+00
20 1.900E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00
21  2.100E+00 O0.000E+00 0.000E+00 0.000E+00  0.000E+00
22 2.300E+00 O0.000E+00 0.000E+00 O0.000E+00  0.000E+00
23 2.500E+00 0.000E+00 0.000E+00 0.000E+00  0.000E-+00
24 2.700E+00 0.000E+00 0.000E+00 0.000E+00  0.000E+00
25 3.000E+00 0.000E+00 O0.000E+00  0.000E+00  0.000E+00
TOTALS 1.012E+09 3.507E+10 6.401E-02  1.331E07

Note that 1.331E-07 R/hr = 9.543E-15 amp/kg

***> THIS IS THE END OF THE RUN
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Finish run at 16:24:38 04/26/94
Contents of Input file, c:\wpwin\stt\stt-mii.iin

0 2STT-MII

Model II STT tank - Point Source

&INPUT NEXT= 1, IGEOM= 1, ICONC=0,
ISPEC= 3, OPTION=0,

JBUF= 3,

X= 16.8275,

SSV1 = 0,

NSHLD = 3, T(1) =0.9525,8.89,1.905,
WEIGHT(335)= 1.,

WEIGHT(336)= 0.946,

SFACT = 1. &

IRON 9 6.817 7.45

NICKEL 10 1.203

1LEAD 14 11.3

Model II STT tank - Cylindrical Source, no self-absorption
&INPUT NEXT= 3, IGEOM= 7, ICONC=0,
ISPEC= 3, OPTION=0,

JBUF= 4,

X= 84.455, SLTH=105.39, Y= 52.695,
NTHETA= 9, NPSi= 11, DELR= 3.0,
SSvi =0,

NSHLD = 4, T(1) =67.6275,0.9525,8.89,1.905,
WEIGHT@335)= 1.,

WEIGHT(336)= 0.946,

SFACT = 1. &

WATER 10.0

AIR 30.0

ALUM. 7 0.0

IRON 9 6.817 7.45
NICKEL 10 1.203

1ILEAD 14 11.3

Model 11 STT tank - same source, dry resin
&INPUT NEXT= 3 &

WATER 1 0.0

AIR 3 0.386

ALUM. 7 0.377

IRON 9 6.817 7.45
NICKEL 10 1.203

1LEAD 14 11.3

Model II STT tank - same source, 25% H20
&INPUT NEXT= 3 &
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WATER 1 0.119

AIR 3 0.386

ALUM. 7 0.377

IRON 9 6.817 7.45
NICKEL 10 1.203

1LEAD 14 11.3

Model 11 STT tank - same source, 50% H20
&INPUT NEXT= 3 &
WATER 1 0.238

AIR 3 0.386

ALUM. 70.377

IRON 9 6.817 7.45
NICKEL 10 1.203

1ILEAD 14 11.3

Model II STT tank - same source, 75% H20
&INPUT NEXT= 3 &
WATER 1 0.357

AIR 3 0.386

ALUM. 70.377

IRON 9 6.817 7.45
NICKEL 10 1.203

1LEAD 14 11.3

Model II STT tank - same source, 100% H20
&INPUT NEXT= 3 &
WATER 1 0.475

AIR 3 0.386

ALUM. 70.377

IRON 9 6.817 7.45
NICKEL 10 1.203

1ILEAD 14 11.3

THIS IS THE END OF THE RUN
&INPUT NEXT= 6 &
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Start run at 13:35:17 04/20/94

ISOSHLD-II  (RIBD removed)

|
|
IBM PC/AT Version 1.5, August 1987 |
Radiological Analysis |
Westinghouse Hanford Company |
Richland, WA 99352 |

|

STT-MIII

Table of Source Activity:

Scale Factor = 1.000E+00

Isotope Adjusted
Name Curies Curies
CS-137 1.00E+00 1.000E+00
BA-137TM 9.46E-01 9.460E-01
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Shield Composition, g/cc

Shield 1 Shield 2 Shield 3

IRON 7.450E+00
Group Linear Attenuation Coefficients (last region is air)
1 3.290E+02 4.424E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00
2 9.146E+01 6.542E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00
3 4.235E+01 3.504E-04 0.000E-+00 0.000E+00 0.000E+00 0.000E+00
4 1.963E+01 2.715E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00
5 1.084E+01 2.405E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00
6 7.234E+00 2.247E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00
7 S.163E4+00 2.137E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00
8 3.742E+00 2.049E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00
9 2.971E+00 1.985E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00
10 1.520E4+00 1,725E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00
11 1.021E+4+00 1.474E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00
12 7.435E-01 1.312E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00
13 6.519E-01 1.183E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00
14 5.364E-01 1.118E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00
15 4.746E-01 B.986E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00
16 4.381E-01 8.210E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00
17 3.822E-01 7.408E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00
18 3.501E-01 6.658E-0S 0.000E+00 0.000E+00 0.000E+00 0.000E+00
19 3.323E-01 6.180E-0S 0.000E+00 0.000E+00 0.000E+00 0.000E+00
20 3.092E-01 5.818E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00
21 2.995E-01 5.495E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00
22 2.838E-01 5.262E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00
23 2.816E-01 5.004E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00
24 2.727E-01 4.784E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00
25 2.645E-01 4.383E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00
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Source
Point

Shield Thickness, cm 2.286E+01

Model Il STT tank - Point Source

Shields
Slab

Distance to Detector, X = 2.794E+01 cm

Offset from Normal, Y = 0.000E+00 cm

Taylor Buildup Data for Shield 1 with Effective Atomic Number 26.0

Average Bremsstr.  Source Total Energy Flux Dose Rate
Group Energy, Mev photons/sec photons/sec Mev/sq.cm/sec  R/hr
1 1.500E-02  3.582E+08 3.582E+08  0.000E+00  0.000E+00
2 2.500E-02 2.269E+408  2.269E+08  0.000E+00  0.000E+00
3  3500E02 1.191E+08 2.674E+09 0.000E+00  0.000E+00
4 4500E-02 7.177E+07  7.177E407  0.000E+00  0.000E+00
S 5.500E-02 S5.408E+07 5.408E+07 0.000E+00  0.000E+00
6 6.500E-02 3. 711E+07 3.711E+07 0.000E+00 0.000E+00
7  7.500E-02 2.896E+07 2.896E+407 0.000E+00 0.000E+00
8 8.500E-02 2.082E+07 2.082E+07 1.615E-35  0.000E+00
9 9500E-02 1.589E+07  1.589E+07  6.485E-28 1.040E-33
10 1.500E-01 5.272E+07 5.272E+07  2.227E-10  3.848E-16
11 2.500E-01 1.059E +07 1.059E+0Q7 1.871E06  3.667E-12
12 3.500E-01 2.754E+06  2.754E+06  1.900E-04  3.914E-10
13 4.750E-01 1.179E+06  1.179E+06  6.540E-04 1.334E-09
14 6.500E-01 3.495E+405 3.150E+10 2.206E+02  4.589E-04
1S  8.250E-01 4.450E+04 4.450E+04  1.293E-03  2.585E-09
16 1.000E+00 4.247E+03  4.247E+03  2.910E-04 5.616E-10
17 1.225E+00 0.000E+00 0.000E+00  0.000E+00  0.000E+00
18  1.475E+00 0.000E+00 0.000E+00 0.000E+00  0.000E+00
19 1.700E+00 0.000E+00 0.000E+00  0.000E+00  0.000E+00
20 1900E+00 0.000E+00 0.000E+00 0.000E+00  0.000E+00
21  2.100E+00 O0.000E+00 0.000E+00 0.000E+00  0.000E+00
22 2.300E+00 0.000E+00 0.000E+00 0.000E+00  0.000E+00
23  2.500E+00 0.000E+00 0.000E+00 0.000E+00  0.000E+00
24 2.700E+00 0.000E4+00 0.000E+00 0.000E+00  0.000E+00
25 3.000E+00 0.000E+00 0.000E+00 0.000E+00  0.000E+00
TOTALS 1.000E+09 3.506E+10  2.206E+02  4.589E-04

Note that 4.589E-04 R/hr =

3.289E-11 amp/kg
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Shield Composition, g/cc

Shield 1 Shield 2
H20 0.000E+00 0.000E+00
AIR 0.000E+00 0.000E+00
AL 0.000E+00 0.000E+00
IRON 0.000E+00 7.450E+00
Group Linear Attenuation Coefficients (last region is air)

SO AWN -

RRBREBEEIAGESRE

0.000E+00
0.000E +00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E +00
0.000E+00
0.000E+00
0.000E +00
0.000E +00
0.000E+00
0.000E+00
0.000E +00
0.000E+00
0.000E+00
0.000E +00
0.000E +00
0.000E +00
0.000E+00
0.000E+00
0.000E +00

3.290E+02
9.146E +01
4.235E+01
1.963E+01
1.084E+01
7.234E+00
5.163E+00
3.742E+00
2.971E+00
1.520E+00
1.021E+00
7.435E-01
6.519E-01
5.364E-01
4.746E-01
4.381E-01
3.822E-01
3.501E-01
3.323E-01
3.092E-01
2.995E-01
2.838E-01
2.816E-01
2.727E-01
2.645E-01

4.424E-03
6.542E-04
3.504E-04
2.71SE-04
2.405E-04
2.247E-04
2.137E-04
2.049E-04
1.985E-04
1.725E-04
1.474E-04
1.312E-04
1.183E-04
1.118E-04
8.986E-05
8.210E-05
7.408E-05
6.658E-05
6.180E-05
5.818E-05
5.495E-05
5.262E-05
5.004E-05
4.7B4E-05
4.383E-05

0.000E+00
0.000E +00
0.000E+00
0.000E +00
0.000E+00
0.000E+00
0.000E +00
0.000E+00
0.000E+00
0.000E+00
0.000E +00
0.000E +00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.0600E+00
0.000E+00
0.000E+00
0.000E +00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.000E +00
0.000E+00
0.000E +00
0.000E +00
0.000E +00
0.000E+00
0.000E +00
0.000E+00
0.000E+00
0.000E+00
0.000E +00
0.000E+00
0.000E+00
0.000E+00
0.000E +00
0.000E+00
0.000E+00
0.000E+00
0.000E +00
0.000E +00
0.000E+00
0.000E+00
0.000E +00
0.000E+00
0.000E+00

0.000E+00
0.000E +00
0.000E +00
0.000E+00
0.000E +00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E +00
0.000E +00
0.000E+00
0.000E +00
0.000E +00
0.000E +00
0.000E+00
0.000E+00
0.000E +00
0.000E+00
0.000E +00
0.000E+00
0.000E +00
0.000E+00
0.000E +00
0.000E+00
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Model III STT tank - Cylindrical Source, no self-absorption

Source Shields Distance to Detector, X = 6.477TE+01 cm

Cylindrical Cylindrical ~ Volume = 8.443E+05 cc

Source Length = 1.981E+02 cm Distance Along Cylinder, Y = 9.906E+01 cm
Integration Specs: NTHETA = 9 NPSI = 11 DELR = 3.069E+00 cm
Total Intervals: 1.188E+03

Shield Thickness, cm 3.683E+01 2.286E+01
Taylor Buildup Data for Shield 2 with Effective Atomic Number 26.0

Average Bremsstr.  Source Total Energy Flux Dose Rate
Group Energy, Mev photons/sec photons/sec Mev/sq.cm/sec  R/hr
1 1.500E-02 3.582E+08 3.582E+08  0.000E+00  0.000E+00
2 2500E-02 2.269E+08  2.269E+08  0.000E+00  0.000E+00
3 3.500E-02 1.191E+08 2.674E+09  0.000E+00  0.000E+00
4 4500E-02 7.177E+07  7.177E+07  0.000E+00  0.000E+00
5 5.500E-02 5.408E+07 5.408E+07 0.000E+00  0.000E+00
6 6.500E-02 3.711E+07 3.711E+07 0.000E+00  0.000E+00
7 7.500E-02 2.896E+07 2.896E+07 0.000E+00  0.000E+00
8 8.500E02 2.082E+07 2.082E+07 4.058E-38  0.000E+00
9 9500E-02 1.589E+07 1.589E+07  2.414E-30  3.870E-36
10 1.500E-01 S.272E+07 5.272E+07  1.840E-12  3.180E-18
11 2.500E-01 1.059E+07  1.059E+07  2.273E-08  4.456E-14
12 3.500E-01 2.754E+4+06 2.754E+06  3.113E-06  6.413E-12
13 4.750E-01 1L179E+06  1.179E+06  1.207E-05  2.462E-11
14  6.500E-01 3.495E+05 3.1SOE+10 4.839E+00  1.006E-05
15 8.250E-01 4.450E+04 4.450E+04  3.151E05  6.303E-11
16 1.000E+00 4.247E+03  4.247E+03  7.585E-06  1.464E-11
17 1.225E+00 0.000E+00 0.000E+00  0.000E+00  0.000E+00
18 1.475E+00 0.000E+00  0.000E+00  0.000E+00  0.000E-+00
19 1.700E+00 0.000E+00 0.000E+00 0.000E+00  0.000E+00
20 1.900E+00 0.000E+00 0.000E+00  0.000E+00  0.000E+00
21  2.100E4+00 0.000E+00 0.000E+00  0.000E+00  0.000E+00
22  2.300E+00 0.000E4+00 O0.000E+00 0.000E+00  0.000E+00
23  2.500E+00 0.000E+00 0.000E+00  0.000E+00  0.000E+00
24  2.700E+00 0.000E+00 0.000E+00  0.000E+00  0.000E+00
25 3.000E+00 0.000E+00 0.000E+00 0.000E+00  0.000E+00
TOTALS 1.000E+09 3.506E+10 4.839E+00  1.007E-05

Note that 1.007E-05 R/hr =

7.214E-13 amp/kg
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Shield Composition, g/cc

Shield 1 Shield 2
H20 0.000E+00 0.000E+00
AIR '3.860E-01 0.000E +00
AL 3.770E-01 0.000E +00
IRON 0.000E+00 7.450E+00
Group Linear Attenuation Coefficients (last region is air)
1 8.072E+00 3.290E+02 4.424E-03 0.000E+00 0.000E+00 0.000E+00
2 9.908E-01 9.146E+01 6.542E-04 0.000E+00 0.000E+00 0.000E+00
3 3.915E-01 4.235E+01 3.504E-04 0.000E+00 0.000E+00 0.000E+00
4 2.339E-01 1.963E+01 2.715E-04 0.000E+00 0.000E+00 0.000E+00
5 2.058E-01 1.084E+01 2.405E-04 0.000E+00 0.000E+00 0.000E+00
6 1.541E-01 7.234E+00 2.247E-04 0.000E+00 0.000E+00 0.000E+00
7 1.393E-01 S5.163E+00 2.137E-04 0.000E+00 0.000E+00 0.000E-+00
8 1.286E-01 3.742E+00 2.049E-04 0.000E+00 0.000E+4-00 0.000E+00
9 1.219E-01 2.971E+00 1.985E-04 0.000E+00 0.000E+00 0.000E+00
10 1.020E-01 1.520E+00 1.72S5E-04 0.000E+00 O0.000E+00 0.000E+00
11 9.226E-02 1.021E+00 1.474E-04 0.000E+00 0.000E+00 0.000E+00
12 7.650E-02 7.435E-01 1.312E-04 0.000E+00 0.000E+00 0.000E+00
13 6.804E-02 6.519E-01 1.183E-04 0.000E+00 0.000E+00 0.000E+00
14 6.185E-02 5.364E-01 1.118E-04 0.000E+00 0.000E+00 0.000E+00
15 5.231E-02 4.746E-01 8.986E-05 0.000E+00 0.000E+00 0.000E+00
16 4.710E-02 4.381E-01 8.210E-05 0.000E+00 0.000E+00 0.000E+00
17 4.297E-02 3.822E-01 7.408E-05 0.0DOE+00 0.000E+00 0.000E+00
18 3.865E-02 3.501E-01 6.658E-05 0.000E+00 0.000E+00 0.000E+00
19 3.606E-02 3.323E-01 6.180E-05 0.000E+00 0.000E-+00 0.000E+00
20 3.388E-02 3.092E-01 5.818E-05 0.000E+00 0.000E+00 0.000E+00
21 3.201E-02 2.995E-01 5.495E-05 0.000E+00 0.000E+00 0.000E+00
22 3.041E-02 2.838E-01 5.262E-05 0.000E+00 0.000E+00 0.000E+00
23 2.908E-02 2.816E-01 S.004E-05 0.000E+00 0.000E+00 0.000E-+00
24 2.804E-02 2.727E-01 4.784E-05 0.000E+00 0.000E+00 0.000E+00
25 2.654E-02 2.645E-01 4.383E-05 0.000E+00 0.000E+00 0.000E+00




Model III STT tank - same source, dry resin

Source Shields Distance to Detector, X = 6.477E+01 cm

Cylindrical Cylindrical  Volume = 8.443E+05 cc

Source Length = 1.981E+02 cm Distance Along Cylinder, Y = 9.906E+01 cm
Integration Specs: NTHETA = 9 NPSI = 11 DELR = 3.069E+00 cm
Total Intervals: 1.188E+03

Shield Thickness, cm 3.683E+01 2.286E+01
Taylor Buildup Data for Shield 2 with Effective Atomic Number 26.0

Average Bremsstr.  Source Total Energy Flux Dose Rate
Group Energy, Mev photons/sec photons/sec Mev/sq.cm/sec  R/hr
1 1.500E-02  3.582E+08  3.582E+08  0.000E+00  0.000E+00
2 2500E-02 2.269E+08  2.269E+08  0.000E+00  0.000E+00
3  3.500E-02 1.191E+08  2.674E+09  0.000E+00  0.000E+00
4 4.500E-02 7.177E+4+07 7.177E4+07 0.000E+00  0.000E+00
5 5.500E-02 5.408E+07 5.408E+07 0.000E+00  0.000E+00
6 6.500E-02 3.711E+07 3.711E+07  0.000E+00  0.000E+00
7 7.500E-02 2.896E+07  2.896E+07 0.000E+00  0.000E+00
8 8.500E-02 2.082E+07 2.082E+07 0.000E+00  0.000E+00
9  9.500E-02 1.589E+07 1.589E+07  2.694E-31  4.319E-37
10 1.5S00E-01 5.272E+07 5.272E+07  2.742E-13  4,738E-19
11 2.500E-01 1.058E+07 1.059E+07  3.769E-09  7.387E-15
12 3.500E-01 2.754E+06 2.754E+06  6.267E-07 1.291E-12
13 4.750E-01 1.179E+06 1.179E+06  2.726E-06  5.561E-12
14  6.500E-01 3.495E+05  3.150E+10 1.202E+00  2.500E-06
15  8.250E-01 4.450E+04  4.450E+04  9.137E-06 1.827E-11
16 1.000E+00 4.247E+03 4.247E+03  2.385E-06  4.603E-12
17 1.225E+00 0.000E4+00 0.000E+00 0.000E+00  0.000E+00
18  1.475E+00 0.000E+00 0.000E+00 0.000E+00  0.000E+00
19 1.700E+00  0.000E+00 0.000E+00 O0.000E+00  0.000E+00
20 1.900E+00 0.000E+00 0.000E4+00 0.000E+00  0.000E+00
21  2.100E+00 0.000E+00 0.000E+00 0.000E+00  0.000E+00
22  2300E+00 0.000E+00 0.000E+00 0.000E+00  0.000E+00
23  2.500E+00 0.000E+00  0.000E+00  0.000E+00  0.000E+00
24 2700E+00 0.000E+00 0.000E+00  0.000E+00  0.000E+00
25 3.000E+00 0.000E+00 0.000E+00  0.000E+00  0.000E-+00
TOTALS 1.000E+09  3.506E+10 1.202E4+00  2.500E-06

Note that 2.500E-06 R/hr =

1.792E-13 amp/kg
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Shield Composition, g/cc

Shield 1 Shield 2

H20 1.310E-01 0.000E +00

AIR 3.860E-01 0.000E +00

AL 3.770E-01 0.000E+00

IRON 0.000E+00 7.450E+00

Group Linear Attenuation Coefficients (last region is air)
1 8.539E+00 3.290E+02 4.424E-03 0.000E+00 0.000E+00 0.000E+00
2 1.060E+00 9.146E+01 6.542E-04 0.000E+00 0.000E+00 0.000E+00
3 4.295E-01 4.235E+01 3.504E-04 0.000E+00 0.000E+00 0.000E-+00
4 2.638E-01 1.963E+01 2.715E-04 0.000E+00 0.000E+00 0.000E+00
5 2.325E-01 1.084E+01 2.405E-04 0.000E+00 0.000E+00 0.000E+00
6 1.791E-01 7.234E+00 2.247E-04 0.000E+00 0.000E+00 0.000E+00
7 1.633E-01 S.163E+400 2.137E-04 0.000E+00 0.000E+00 0.000E-+00
8 1.512E-01 3.742E+00 2.049E-04 0.000E+00 0.000E+00 0.000E+00
9 1.442E-01 2.971E+00 1.985E-04 0.000E+00 0.000E+00 0.000E+00
10 1.217E-01 1.520E+00 1.725E-04 0.000E+00 0.000E+00 0.000E+00
i1 1.090E01 1.021E+00 1.474E-04 0.000E+00 0.000E+00 0.000E+00
12 9.131E-02 7.435E-01 1.312E-04 0.000E+00 0.000E+00 0.000E+00
13 8.134E-02 6.519E-01 1.183E-04 0.000E+00 0.000E+00 0.000E+00
14 7.275E-02 5.364E-01 1.118E-04 0.000E+00 0.000E+00 0.000E+00
15 6.246E-02 4.746E-01 8.986E-05 0.000E+00 0.000E+00 0.000E+00
16 5.693E-02 4.381E-01 8.210E-05 0.000E+00 0.000E+00 0.000E+00
17 5.128E-02 3.822E-01 7.408E-05 0.000E+00 0.000E-+00 0.000E+00
18 4.531E-02 3.501E-01 6.658E-05 0.000E+00 0.000E+00 0.000E+00
19 4.309E-02 3.323E-01 6.180E-05 0.000E+00 0.000E+00 0.000E-+00
20 4.050E-02 3.092E-01 5.818E-05 0.000E+00 0.000E+00 0.000E+00
21 3.830E-02 2.995E-01 S5.495E-05 0.000E+00 0.000E+00 0.000E+00
22 3.640E-02 2.838E-01 5.262E-05 0.000E+00 0.000E+00 0.000E+00
23 3.479E-02 2.816E-01 5.004E-05 0.000E+00 0.000E+00 0.000E+00
24 3.352E-02 2.727E-01 4.784E-05 0.000E+00 0.000E+00 0.000E+00
25 3.172E-02 2.645E-01 4.383E-05 0.000E-+00 0.000E+00 0.000E+00
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Mod8TTitank - same source, 25% H20

Source Shields Distance to Detector, X = 6.477E+01 cm

Cylindrical Cylindrical ~ Volume = 8.443E+05 cc

Source Length = 1.981E+02 cm Distance Along Cylinder, Y = 9.906E+0! cm
Integration Specs: NTHETA = 9 NPSI = 11 DELR = 3.069E+00 cm
Total Intervals: 1.188E+03

Shield Thickness, cm 3.683E+01 2.286E+01
Taylor Buildup Data for Shield 2 with Effective Atomic Number 26.0

Average Bremsstr.  Source Total Energy Flux Dose Rate
Group Energy, Mev photons/sec photons/sec Mev/sq.cm/sec  R/hr
l 1.500E-02  3.582E+08  3.582E+08  0.000E+00  0.000E+00
2  2500E-02 2.269E+08  2.269E+08  0.000E+00  0.000E+00
3 3500E-02 1.191E+08 2.674E+09  0.000E+00  0.000E+00
4 4500E02 7.177E+07  7.177E+07 0.000E+00  0.000E+00
5 5500E-02 S.408E+07 5.408E+07 0.000E+00 0.000E+00
6 6.500E-02 3.711E+07 3.711E+07 0.000E+00  0.000E+00
7 T7.500E-02 2.896E+07 2.896E+07 0.000E+00  0.000E+00
8 8.500E-02 2.082E+07 2.082E+07 0.000E+00  0.000E+00
9  9.500E-02 1.589E+07 1.589E+07  2.279E-31  3.654E-37
10 1.500E-01 5.272E+07 5.272E+07  2.301E-13  3.976E-19
11 2.500E-01 1.059E+07 1.059E+07  3.196E-09  6.265E-15
12 3.500E-01 2.754E+06  2.754E+06  5.276E47 1.087E-12
13 4.750E-01 1.LIT9E+06  1.179E+06  2.298E-06  4.687E-12
14 6.500E-01 3.495E+05 3.150E+10 1.032E+00 2.147E-06
15 8.250E-01 4.450E+04 4450E+04 7.791E06  1.558E-11
16 1.000E+00 4.247TE+03  4.247E+03  2.044E-06  3.945E-12
17 1.225E+00 0.000E+00 0.000E+00 0.000E+00  0.000E+00
18  1.475E+00 0.000E+00 0.000E+00 0.000E+00  0.000E+00
19 1.700E4+00 0.000E+00 0.000E+00 0.000E+00  0.000E+00
20 1.900E4+00 0.000E+00 0.000E+00 0.000E+00  0.000E+00
21  2.100E+00 O0.000E+00 0.000E+00 0.000E+00  0.000E+00
22 2300E+00 0.000E+00 0.000E+00 0.000E+00  0.000E+00
23 2.500E+00 O0.000E+00 0.000E+00 0.000E4+00  0.000E+00
24 2700E+00 0.000E+00 0.000E+00 0.000E+00  0.000E+00
25 3.000E+00 O0.000E+00 0.000E+00 0.000E+00  0.000E+00
TOTALS 1.000E+09  3.506E+10 1.032E+00  2.147E-06

Note that 2.147E-06 R/hr =

1.539E-13 amp/kg
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Shield Composition, g/cc

Shieid 1 Shield 2
H20 2.620E-01 0.000E+00
AIR 3.860E-01 0.000E+00
AL 3.770E-01 0.000E+00
IRON 0.000E+00 7.450E+00
Group

Linear Attenuation Coefficients (last region is air)

BN s g = Sl ~Sa -l s R V- I IR T R N R

9.007E+00 3.290E+02 4.424E-03 0.000E+00 0.000E+00 0.000E+00
1.129E+00 9.146E+01 6.542E-04 0.000E+00 0.000E+00 0.000E+00

4.675E-01
2.937E-01
2.593E-01
2.041E-01
1.872E-01
1.737E-01
1.664E-01
1.413E-01
1.257E-01
1.061E-01
9.464E-02
8.365E-02
7.262E-02
6.617E-02
5.960E-02
5.196E-02
5.013E-02
4.711E-02
4.459E-02
4.239E-02
4.050E-02
3.899E-02
3.689E-02

4.235E+01
1.963E+01
1.084E+01
7.234E+00
5.163E+00
3.742E+00
2.971E+00
1.520E+00
1.021E+00
7.435E-01
6.519E-01
5.364E-01
4.746E-01
4.381E-01
3.822E-01
3.501E-01
3.323E-01
3.092E-01
2.995E-01
2.838E-01
2.816E-01
2.727E-01
2.645E-01

3.504E-04
2.715SE-4
2.405E-04
2.247E-04
2.137E-04
2.049E-04
1.985E-04

1.725E-04 0.00CE+00
1.474E-04 0.000E+00

1.312E-04
1.183E-04
1.118E-04
8.986E-05
8.210E-05
7.408E-05
6.658E-05
6.180E-05
5.818E-05
5.495E-05
5.262E-05
5.004E-05
4.784E-05
4.383E-05

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E +00
0.000E+00

0.000E+00
0.000E+00
0.000E +00
0.000E +00
0.000E+00
0.000E 400
0.000E+00
0.000E +00
0.000E +00
0.000E+00
0.000E +00
0.000E+00
0.000E+00
0.000E +00

0.000E +00
0.000E +00
0.000E +-00
0.000E+00
0.000E +00
0.000E +00
0.000E +00

0.000E +00
0.000E +00

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E +00
0.000E +00
0.000E +00
0.000E +00
0.000E+00
0.000E 400
0.000E+00
0.000E+00
0.000E+-00

0.000E+00
0.000E+00
0.000E +00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E 400
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E +00
0.000E +00
0.000E+00
0.000E +00
0.000E +00
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Model III STT tank - same source, 50% H20

Source Shields Distance to Detector, X = 6.477E+01 cm

Cylindrical Cylindrical ~ Volume = 8.443E+05 cc

Source Length = 1.981E+02 cm Distance Along Cylinder, Y = 9.906E+01 cm
Integration Specs: NTHETA = 9 NPSI = 11 DELR = 3.069E+00 cm
Total Intervals: 1.188E+03

Shield Thickness, cm 3.683E+01 2.286E+01
Taylor Buildup Data for Shield 2 with Effective Atomic Number 26.0

Average Bremsstr.  Source Total Energy Flux Dose Rate
Group Energy, Mev photons/sec photons/sec Mev/sq.cm/sec  R/hr
1 1.500E02 3.582E+08 3.582E+08  0.000E+00  0.000E+00
2  2.500E-02 2.269E+08  2.269E+08  0.000E+00  0.000E+00
3  3.500E-02 1.191E+08 2.674E+09  0.000E+00  0.000E+00
4 4500E02 7.177E+07 7.177E+07 0.000E4+00  0.000E+00
5 5.500E-02 5.408E+07 S5.408E+07 0.000E+00  0.000E+00
6 6.500E-02 3.711E+07 3.711E4+07 0.000E+00 0.000E+00
7 7.500E02 2.896E+07 2.896E+07  0.000E+00  0.000E+00
8 8.500E-02 2.082E+07  2.082E+07 0.000E+00  0.000E+00
9 9.500E-02 1.589E+07  1.589E+07 1.975E-31  3.166E-37
10 1.500E-01 5.272E+07 S5.272E+07  1.982E-13  3.425E-19
11 2.500E-01 1.059E+07  1.059E+07  2.773E-09  5.436E-15
12 3.500E-01 2.754E+06  2.754E+06  4.548E-07  9.369E-13
13 4.750E-01 1.179E+06  1.179E+06  1.981E-06  4.042E-12
14  6.500E-01 3.495E+0S 3.150E+10  9.025E-01 1.877E-06
15 8.250E-01 4.450E+04 4.450E+04  6.765E-06  1.353E-11
16 1.000E+00 4.247E+03  4.247E+03  1.781E-06  3.438E-12
17 1.225E+00 0.000E+00 0.000E+00 0.000E+00  0.000E+00
18 1.475E+00 0.000E+00 0.000E+00  0.000E+00  0.000E+00
19 1.700E+00 0.000E+00 0.000E+00  0.000E+00  0.000E+00
20 1.900E+00 0.000E+00 0.000E+00 0.000E+00  0.000E+00
21  2.100E+00 0.000E+00 0.000E+00  0.000E+00  0.000E+00
22  2300E+00 0.000E+00 0.000E+00 0.000E+00  0.000E+00
23  2.500E+00 0.000E+00 0.000E+00  0.000E+00  0.000E+00
24 2.700E+00 0.000E+00 0.000E+00  0.000E+00  0.000E+00
25 3.000E4+00 0.000E+00 0.000E+00 0.000E+00  0.000E-+00
TOTALS 1.000E+09  3.506E+10  9.025E-01 1.877E-06

Note that 1.877E-06 R/hr =

1.345E-13 amp/kg
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Shield Composition, g/cc

Shield 1 Shield 2
H20 3.930E-01 0.000E+00
AIR 3.860E-01 0.000E+00
AL 3.770E-01 0.000E +00
IRON 0.000E+00 7.450E+00
Group Linear Attenuation Coefficients (last region is air)
1 9.475E+00 3.290E+02 4.424E-03 0.000E+00 O0.000E+00 0.000E+00
2 1.198E+00 9.146E+01 6.542E-04 0.000E+00 0.000E+00 0.000E+00
3 5.055E-01 4.235E+01 3.504E-04 0.000E+00 0.000E+00 0.000E+00
4 3.235E-01 1.963E+01 2.715E-04 0.000E+00 0.000E+00 0.000E-+00
5 2.860E-01 1.084E+01 2.405E-04 0.000E+00 0.000E+00 0.000E+00
6 2.292E-01 7.234E+00 2.247E-04 0.000E+00 0.000E+00 0.000E+00
7 2.112E-01 5.163E+400 2.137E-04 0.000E+00 0.000E+00 0.000E+00
8 1.963E-01 3.742E+00 2.049E-04 0.000E+00 0.000E+00 0.000E+00
9 1.887E-01 2.971E+00 1.985E-04 0.000E+00 0.000E+00 0.000E+00
10 1.610E-01 1.520E+00 1.725E-04 0.000E+00 0.000E+00 0.000E+00
11 1.424E-01 1.021E+00 1.474E-04 0.000E+00 0.000E+00 0.000E+00
12 1.209E-01 7.435E-01 1.312E-04 0.000E+00 0.000E+00 0.000E+00
13 1.079E-01 6.519E-01 1.183E-04 0.000E+00 0.000E+00 0.000E+00
14 9.455E-02 5.364E-01 1.118E-04 0.000E+00 0.000E+00 0.000E+00
15 8.277E-02 4.746E-01 8.986E-05 0.000E+00 0.000E+00 0.000E-+00
16 7.540E-02 4.381E-01 8.210E-05 0.000E+00 0.000E+00 0.000E+00
17 6.792E-02 3.822E-01 7.408E-05 0.000E+00 0.000E-+00 0.000E+00
18 5.862E-02 3.501E-01 6.658E-05 0.000E+00 0.000E+00 0.000E+00
19 S.716E-02 3.323E-01 6.180E-0S 0.000E+00 0.000E+00 0.000E+00
20 5.373E-02 3.092E-01 5.818E-0S 0.000E+00 0.000E+00 0.000E+00
21 5.088E-02 2.995E-01 5.495E-05 0.000E+00 0.000E+00 0.000E+00
22 4 837E-02 2.838E-01 5.262E-05 0.000E+00 0.000E+00 0.000E+00
23 4.621E-02 2.816E-01 5.004E-05 0.000E+00 0.000E+00 0.000E+00
24 4.447E-02 2.727E-01 4.784E-05 0.000E+00 0.000E+00 0.000E+00
25 4.207E-02 2.645E-01 4.383E-05 0.000E+00 0.000E+00 0.000E+00

A-35



Model III STT tank - same source, 75% H20

Source Shields Distance to Detector, X = 6.477E+01 cm

Cylindrical Cylindrical ~ Volume = 8.443E+05 cc

Source Length = 1.981E+02 cm Distance Along Cylinder, Y = 9.906E+01 cm
Integration Specs: NTHETA = 9 NPSI = 11 DELR = 3.069E+00 cm
Total Intervals: 1.188E+03

Shield Thickness, cm 3.683E+01 2.286E+01
Taylor Buildup Data for Shield 2 with Effective Atomic Number 26.0

Average Bremsstr.  Source Total Energy Flux Dose Rate
Group Energy, Mev photons/sec photons/sec Mev/sq.cm/sec  R/hr
1 1.500E-02 3.582E+08 3.582E+08  0.000E+00  0.000E+00
2  2.500E-02 2.269E+08 2.269E+08  0.000E+00  0.000E+00
3  3.500E-02 1.191E+08 2.674E+09 0.000E+00  0.000E+00
4 4500E-02 7.177E+407  7.177E+07  0.000E+00  0.000E-+00
S 5.500E-02 5.408E+407 5.408E+07 0.000E+00  0.000E+00
6 6.500E-02 3.711E+07 3.711E+07 0.000E+00  0.000E+00
7  7.500E-02 2.896E+07 2.896E+07 0.000E+00  0.000E+00
8 8.500E-02 2.082E+07 2.082E+07 0.000E+00  0.000E+00
9 9.500E-02 1.589E+07 1.589E+07  1.742E-31  2.793E-37
10  1.500E-01 5.272E+07 5.272E4+07  1.740E-13  3.007E-19
11 2.500E-01 1.059E+07  1.059E+07  2.449E09  4.799E-15
12 3.500E-01 2.754E+06 2. 754E+06  3.994E-07  8.228E-13
13 4.750E-01 1.179E+06  1.179E+06  1.740E-06  3.549E-12
14  6.500E-01 3.495E+05  3.150E+10  8.005E-01 1.665E-06
15 8.250E-01 4.450E+04 4.450E+04 S5.966E-06  1.193E-i1
16 1.000E+00 4.247E+03  4.247E+03  1.574E-06  3.038E-12
17 1.225E+00 0.000E+00 0.000E+00  0.000E+00  0.000E+00
18 1.475E+00 O0.000E+00 0.000E+00 0.000E+00  0.000E+00
19 1.700E+00 0.000E+00  0.000E+00 0.000E+00  0.000E+00
20 1.900E+00 0.000E+00  0.000E+00 0.000E+00  0.000E-+00
21 2.100E+00 0.000E+00  0.000E+00  0.000E+00  0.000E+00
22 2300E+00 0.000E+00 0.000E+00 0.000E+00  0.000E-+00
23  2.500E+00 0.000E+00  0.000E+00 0.000E+00  0.000E+00
24 2.700E+00 0.000E+00 0.000E+00  0.000E+00  0.000E-+00
25 3.000E+00 0.000E+00 0.000E+00 0.000E+00  0.000E+00
TOTALS 1.000E4+09 3.506E+10  8.005E-01  1.665E-06

Note that 1.665E-06 R/hr =

1.193E-13 amp/kg
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Shield Composition, g/cc

Shield 1 Shield 2
H20 5.250E-01 0.000E+00
AIR 3.860E-01 0.000E+00
AL 3.770E-01 0.000E+00
IRON 0.000E+00 7.450E+00
Group Linear Attenuation Coefficients (last region is air)
1 9.946E+00 3.290E+02 4.424E-03 0.000E+00 0.000E+00 0.000E+00
2 1.268E+00 9.146E+01 6.542E-04 0.000E+00 0.000E+00 0.000E+00
3 5.438E-01 4.235E+01 3.504E-04 0.000E+00 0.000E+00 0.000E+00
4 3.536E-01 1.963E+01 2.715E-04 0.000E+00 0.000E+00 0.000E+00
5 3.129E-01 1.084E+01 2.405E-04 0.000E+00 0.000E+00 0.000E<+00
6 2.544E-01 7.234E+00 2.247E-04 0.000E+00 0.000E+00 0.000E+00
7 2.353E-01 5.163E+00 2.137E-04 0.000E+00 0.000E+00 0.000E+00
8 2.190E-01 3.742E+00 2.049E-04 0.000E+00 0.000E+00 0.000E+00
9 2.111E01 2.971E+00 1.985E-04 0.000E+00 0.000E+00 0.000E+00
10 1.808E-01 1.520E+00 1.725E-04 0.000E+00 0.000E+00 0.000E<+00
11 1.592E01 1.021E+00 1.474E-04 0.000E+00 0.000E+00 0.000E+00
12 1.358E-01 7.435E-01 1.312E-04 0.000E+00 0.000E+00 0.000E+00
13 1.213E-01 6.519E-01 1.183E-04 0.000E+00 0.000E+00 0.000E+00
14 1.055E-01 S.364E-01 1.118E-04 0.000E+00 0.000E+00 0.000E+00
15 9.300E-02 4.746E-01 B8.986E-05 0.000E+00 0.000E+00 0.000E+00
16 8.471E02 4.381E-01 8.210E-05 0.000E+00 0.000E+00 0.000E+00
17 7.630E-02 3.822E-01 7.408E-05 0.000E+00 0.000E+00 0.000E+00
18 6.532E-02 3.501E01 6.658E-05S O0.000E+00 0.000E+00 0.000E-00
19 6.425E02 3.323E01 6.130E-05 0.000E+00 0.000E+00 0.000E+00
20 6.040E-02 3.092E-01 S5.818E-05 0.000E+00 0.000E+00 0.000E+00
21 5.721E-02 2.995E-01 S5.495E-05 0.000E+00 0.000E<+00 0.000E+00
22 5.441E-02 2.838E-01 5.262E-05 0.000E+-00 0.000E+00 0.000E+00
23 S5.197E02 2.816E-01 S.004E-05 0.000E+00 0.000E+00 0.000E+00
24 4.999E-02 2.727E-01 4.784E-05 0.000E+00 0.000E+00 0.000E+00
25 4.728E-02 2.645E-01 4.383E-05 0.000E+00 0.000E+00 0.000E+00

A-37



Source

Cylindrical

Model III STT tank - same source, 100% H20

Shields
Cylindrical

Source Length = 1.981E+02 cm
Integration Specs:
Total Intervals: 1.188E+03

NTHETA = 9

Volume =

Shield Thickness, cm  3.683E+01 2.286E+01
Taylor Buildup Data for Shield 2 with Effective Atomic Number 26.0

Distance to Detector, X = 6.477TE+01 cm
8.443E+05 cc

Distance Along Cylinder, Y = 9.906E+01 cm
NPSI = 11

DELR = 3.069E+00 cm

Average Bremsstr.  Source Total Energy Flux Dose Rate
Group Energy, Mev photons/sec photons/sec Mev/sq.cm/sec  R/hr
1 1.500E-02  3.582E+08  3.582E+08  0.000E+00  0.000E+00
2  2.500E-02 2.269E+08  2.269E+08  0.000E+00  0.000E+00
3  3.500E-02 1.191E+08 2.674E+09 0.000E+00  0.000E+00
4 4500E-02 7.177E+07  7.177E+4+07  0.000E+00  0.000E+00
5 S5.500E-02 5.408E+07 S.408E+07 0.000E+00 0.000E+00
6 6.500E-02 3.711E+07 3.711E+07 0.000E+00  0.000E+00
7 7.500E-02 2.896E+07 2.896E+07 0.000E+00 0.000E+00
8 8.500E-02 2.082E+07 2.082E+07 0.000E+00  0.000E+00
9  9.500E-02 1.589E+07 1.589E+07 1.558E-31  2.497E-37
10 1.500E-01 S5.272E+07  5.272E+07 1.550E-13  2.678E-19
11 2.500E-01 1.059E+07 1.059E+07  2.190E-09  4.292E-15
12 3.500E-01 2.754E+06  2.754E+06  3.557E-07  7.327E-13
13 4.750E-01 1.179E+06  1.179E+06  1.549E-06  3.159E-12
14 6.500E01 3.495E+05 3.150E+10  7.182E-01 1.494E-06
15 8.250E-01 4.450E+04 4.450E+04  5.324E-06  1.065E-11
16 1.000E+00 4.247E+03  4.247E+03 1.407E-06  2.715E-12
17 1.225E+00 0.000E+00 0.000E+00 0.000E+00  0.000E+00
18 1.475E+00 0.000E4+00 0.000E+00  0.000E+00  0.000E+00
19 1.700E+00 0.000E+00 0.000E+00  0.000E+00  0.000E+00
20 1.900E+00 0.000E+00 0.000E+00 0.000E+00  0.000E+00
21  2.100E+00 0.000E+00 0.000E+00 0.000E+00  0.000E+00
22 2.300E+00 0.000E+00 0.000E+00 0.000E+00  0.000E+00
23  2.500E+00 0.000E+00 0.000E+00  0.000E+00  0.000E+00
24 2.700E+00  0.000E+00 0.000E+00  0.000E+00  0.000E+00
25 3.000E+00 0.000E+00 0.000E+00 0.000E+00  0.000E+00
TOTALS 1.000E+09  3.506E+10  7.182E-01 1.494E-06

Note that 1.494E-06 R/hr = 1.071E-13 amp/kg
x> THIS IS THE END OF THE RUN
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Finish run at 13:36:20 04/20/94

0 2STT-Mill

Model Il STT tank - Point Source

&INPUT NEXT= 1, IGEOM= 1, ICONC=0,
ISPEC= 3, OPTION=0,

JBUF= 1,

X= 27.94,

SSV1 = 0,

NSHLD = 1, T(1) = 22.86,
WEIGHT(335)= 1.,

WEIGHT(336)= 0.946,

SFACT =1. &

1IRON 9 7.45

Model III STT tank - Cylindrical Source, no self-absorption
&INPUT NEXT= 3, IGEOM= 7, ICONC=0,
ISPEC= 3, OPTION=0,

JBUF= 2,

X= 64.77, SLTH= 198.12, Y= 99.06,
NTHETA= 9, NPSI= 11, DELR= 3.0,
SSV1 = 0,

NSHLD = 2, T(1) =36.83,22.86,
WEIGHT(335)= 1.,

WEIGHT(336)= 0.946,

SFACT = 1. &

WATER 10.0

AIR 30.0

ALUM. 70.0

1IRON 9 7.45

Model III STT tank - same source, dry resin
&INPUT NEXT= 3 &

WATER 10.0

AIR 3 0.386

ALUM. 7 0.377

1IRON 9 7.45

Model III STT tank - same source, 25% H20
&INPUT NEXT= 3 &

WATER 1 0.131

AIR 3 0.386

ALUM. 7 0.377

1IRON 9 7.45

Model III STT tank - same source, 50% H20
&INPUT NEXT= 3 &

A-39



WATER 1 0.262

AIR 3 0.386

ALUM. 7 0.377

1IRON ¢ 7.45

Model III STT tank - same source, 75% H20
&INPUT NEXT= 3 &

WATER 1 0.393

AIR 3 0.386

ALUM. 7 0.377

1IRON 9 7.45

Model III STT tank - same source, 100% H20
&INPUT NEXT= 3 &

WATER 1 0.525

AIR 3 0.386

ALUM. 7 0.377

1IRON 9 7.45

THIS IS THE END OF THE RUN

&INPUT NEXT= 6 &
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APPENDIX B. COST ASSESSMENTS






ALTERNATIVE 1 - CONTINUED SURVEILLANCE AND MAINTENANCE

ORDER OF MAGNITUDE COST ASSESSMENT






FISCAL YEAR SUMMARY

$1 X $1000

Date: 26-May-9%

PROJECT: SHIELDED TRANSFER TANKS -ALT.Y

FISCAL YEAR
enesae Porticipant ...... 1994 1995 1996 1997 1998 Total

41 MMES FIELD MAINTENANCE . H 4 [ ] 20

SuU8 - TOTAL ° 2 4 é
CONTINGENCY 0 1

GRAND TOTAL 0 3 é 3 11 28

asnese Participant ..., 1999 2000 2001 2002 2003 Totst

41 MMES FIELD MATNTENANCE n 13 15 7 19 L

s - TOTAL 1" 13 15 17 19 s
CONT INGENCY L} H [ 7 ] 38

GRAND TOTAL 13 18 21 24 T - 133

weeees Porticipant ...... 2004 2005 2006 2007 2008 Totsl

&1 MMES FIELD MAINTENAMCE 21 a3 26 28 30 4

SUS - JOTAL 2 23 26 ] 30 F74)
COMT 1MOENCY ? 9 0 [} 12 89

GRAND TOTAL 30 32 36 39 [+ 312

FISCAL YEAR

D L L L L R L L L LY X NP P A g Sub

eceeses Participant ...... 2009 2010 2011 2012 2013 Total

CeemcsmAseE COMEELEPRLs USHANAONOPT SNMECAEAIRE WeAsEEEEBEE Cenmmascaees

41 MMES FIELD MAINTENANCE 32 34 36 33 40 %03

........ Gee MEPeGEAstes CODERAANESD TeONRASEENA SEEAGECORRD feanmarease

B - TOTAL 3 34 3 38 L] 403
CONT IMGENCY 3 % " 15 16 161

GRAND TOTAL 45 L] 0 53 56 564



PROJECT: SHIELDED TRANSFER TANKS -.ALT.‘I

...... Participant ......
&1 MMES FIELD MAINTSNANCE
SUg - TOTAL

COMT INGENCY

GRAKD TOTAL

vesnes Participant ......
41 MMES FIELD MAINTENANCE
SUB - TOTAL

CONTINGENCY

GRAND TOTAL

FISCAL YEAR SUMMARY

FISCAL YEAR

Date:

26-May-94

Sub

$1 X $1000

2014 2015
43 &5
43 45
17 18
60 63

FISCAL YEAR

2019 Totel
53 4]
53 691
H 276
7 967
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Arranged By: WBS / Participant / Trace Number

6.2.01.41 WBS 6.2.01.41
41 MMES FIELD MAINTENANCE
0.1.1 SURVEILLANCE & MAINTENANCE

TOTAL MMES FIELD MAINTENANCE

TOTAL W8S 6.2.01.41

SUs - TOTAL
CONTINGENCY

GRAND TOTAL

SHIELOED TRANSFER TANKS -ALT.1

SUMMARY REPORT

$1 = $1000
05/26/94
--------- Unescalsted «---vounce soveavene- Egcalated ~-oncoccnn.
Material Labor Total Material Labor Total
s s $ s s s
589 0 589 691 0 491
589 0 589 691 0 91
589 ] 589 691 0 &1
589 [ 589 691 ] 4]
235 0 235 276 0 276
824 0 824 967 0 967



$HIELDED TRANSFER TANKS -ALT.%
Creation Date ..... 05/17/9¢
Revision Nutber ... 2

Project Estimator.. DK ATKIN

MBS vievenenscenses 6.2.01.41.22.15 REMED. ACTION/DECOMMISSIONING
Cost Code ......... 6200 D & 0 IMPLEMERTATION
Participant ....... 41 MHES FIELD MAINTEMANCE

Contracting Type .. G

8/4 Attribute .....

Discipline ........ O Other

B/M Title covvena.. SURVEILLANCE & RAINTEMANCE

feceiving Site .... X-10

Stardard Value File ORERO3P4.val

Estimate File: C:\PROJECTS\DRNLDED\STTA\ALTINALTY.est 5-25-94 9:16a

Estinating Job Number ..

Project Engineer ....... RR HINTON
Suilding/Ares .......... T918

Plent Site ...... veesasa X
Level of Estimate ...... P
funding Type ....... oon. EXPENSE

source Site ..ovoeeneses X-10
Discipline Estimator ... G/C /DXA
Quantity Take-0ff By ... DKA
Trace Number ........0.. 0.1.1 0
Expiration Date: 06/29/95

| | ] MATERIAL | LABOR | |
| 17em | DESCRIPTION | | ] voraL cost |
| | | oty. | unit |uniter.| Totsl | Hours | Cft.| Rete | Total | el |
| | | | | | | i | )
| |
|1 MMES COKTINUED S & M 25.00 YRS 15000.00 375000 0 0.00 0 375000 |
! (.1 FTE PER YEAR FOR 25 YRS) ]
| |
| SINCE 1T [S UNCERTAIN AS YO THE |
| ACTUAL COMDITION OF THE TANK |
} MATERIALS AND COKTENTS, CONTINGENCY |
] FoR |
| THIS ALTERNATE 1S APPLIED AT 40% |
| ]
fooommemm e s s e R bt Jrocemmemmmomemr oot eens | R {
| TOTAL DIRECT | 375000 | 0| 375000 |
| TAx ] 8.25% 30938 | ] 30938 |
------------------------------------------- L e ] B e R it Rl
| susToTAL | 405938 | 0} 405938 |
| OVERMEAD | £5.00% 182672 | 45.00% 0] 182672 |

.................................................................................. ‘ ...-.....---.--.....------...l.-.--.-...-.--
| TovAL } 583510 | 0| 0] 588410 |




SHIELDED TRAMSFER TANKS -ALT.1

Disciptines Total Labor Hours: 0
0: Other
COST SUMMARY

] MATERIAL LABOR TOTAL COST |

Line Item Cost | 375000 0 375000 |

Totsl Tax | 30938 0 30938 |
....................... T D LR ST TR R Rt CERPL S DL R R e PP ER T P EES PR RO Y FEPL PRSPPI
SUBTOTAL | 405938 01 405938
Totel iIndirect ] 0] 0
SUBTOTAL 405938 0 405938
Overhead 182672 | 0 182672
.............. B L T L T B R Y R e
SUBTOTAL 588610 0 588610
Contingency 2354hb 0 235444
SUBTOTAL 824054 [ 8246054
Marker Adjusiment 0
| toraL 826056







ALTERNATIVE 2 - SOLIDIFICATION OF TANK CONTENTS

ORDER OF MAGNITUDE COST ASSESSMENT
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PROJECT: SHIELDED TRANSFER TANKS -ALT.2

.»ee.e Participant ......

04 CHARACTERIZATION SUBLOM’R
11 MMES TITLE I & II ENGR.
21 MMES PROCUREMENT

35 ENVIRONMENTAL COMPLIANCE
&Y MMES FIELD MAINTENANCE

49 MMES PROJELT MANAGEMENT
63 WK-F DIRECT HIRE

63 MK-F PLANNING

90 &R DIVISION

92 WASTE MANAGEMENT

96 MMES PLAN/COORDINATION

SUB - TOTAL
CONT INGENCY

GRAND TOTAL

FISCAL YEAR SUMMARY

$1 X $1000

FISCAL YEAR

1995

Total

6
&5
180
164
575
9
612
2
a3
7o
7]

B-13
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8%
180
164
575

%
812

bate:

27-Nay-94



Arranged By: WBS / Participant / Trace Number

6.2.01.41 WBS 6.2.01.41
06 CHARACTERIZATION SUBCON'R
X.1.4 CHARACTERIZ. - CHAR. FIELD ALY
X.1.5 CHARACTERIZ. - CHAR. LETTER
TOTAL CHARACTERIZATION SUBCON‘R

11 MMES TITLE 1 & 11 ENGR.
X.1.6 DEF. OF RESTOR. -PROC/WORKPLAN

TOTAL MMES TITLE I & 11 ENGR.

21 MMES PROCUREMENT
0.2.2 DECOMMISSIONING

TOTAL MMES PROCUREMENT
35 ENVIRONMENTAL COMPLJANCE
0.2.4 DECOMMISSIONING
X.1.3 PROJ. WGMT - ESEH OVERSIGHT

TOTAL ENVIROMMENTAL COMPLIANCE

41 WIES FIELD MATNTENANCE
0.2.5 DECOMMISSIONING

TOTAL MMES FIELD MAINTENAMCE

49 MMES PROJECT MANAGEMENT
X.1.7 MMES PROJECT SERVICES

TOTAL MMES PROJECT MANAGEMENT

63 MX-F DIRECT MIRE
0.2.3 MK-F ADMIN. SUPPORT
0.2.6 DECOMMISSIONING - MK DN
0.2.7 DECOMMISSIONING - KK SUPPORT

TOTAL MK-F DIRECT HIRE

SHIELOED TRANSFER TANKS -ALT.2

SUMMARY REPORT

$1 =-£1000
05727/94

--------- Unescalated ----~----- assnnc-e-- Egcaleted --coaeean..

Material Labor Total Material Labor Total

s $ $ s s

3 2 5 3 H $

0 1 1 0 1 1

3 3 [] 3 3 []

[ 78 6 ™ 85

[ 78 84 [ ™ 85

ki 14 0 77 180 0 180

177 0 177 130 0 180

7 4] 80 7 ] &

7 3 80 7 7% [ 3]

14 166 160 14 149 163

433 125 558 446 129 575

433 125 558 446 129 ST5

L7 52 9% 56 100

o4 52 96 %6 54 100

0 109 109 0 112 112

S1 81 132 53 8 137

157 1% 35 162 201 383

208 384 592 215 97 612
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SHIELDED TRANSFER TANKS -ALT.2

SUMMARY REPORT

$1 «-$1000
05/27/94
Arranged By: V8BS / Participant / Trace Number
--------- Unescalsted ~<-ccccuen meeemcere- Escalated mavemceavs
Material Labor Totsl Material Labor Total
- $ s s $ s
6.2.01.41 wBS 6.2.01.41 B
68 MX-F PLANNING
0.2.1 STATEMENT OF WORK/MANPOMER EST 2 1% 21 2 20 22
TOTAL MK-F PLANNING 2 19 21 2 20 2
90 ER DIVISION
X.1.1 PROJ. MGAT - PROJ. INTEGRATION 9 3 82 9 7% a3
YOTAL ER DIVISION 9 3 a2 9 74 a3
92 WASTE MANAGENENT
0.2.8 WASTE MANAGEMENT b+ 0 725 750 0 750
TOTAL WASTE MANAGEMENT 725 [} 725 750 0 750
94 MMES PLAN/COORDINATION
X.1.2 PRDJ. MGNT - OVERSIGHT/SUPPORT ? 61 90 9 83 92
TOTAL MMES PLAN/COORD INATION 9 81 90 9 a3 92
TOTAL WBS 5.2.01.41 1630 961 2591 1680 988 2658
SUS - TOTAL 1630 961 2591 1680 988 2668
CONT INGENCY 569 320 889 586 329 915
GRAND TOTAL 2199 1281 3480 2266 1317 3583
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SHIELDED TRANSFER TANKS -ALT.2

Creation Date ..... 05/17/9¢
Revision Number ... 2

Project Estimator.. DK ATKIN

WBS L..iiiieininns . 6.2.01.41,01.01 PROJECT INTEGRATION
Cost Code ...... ... 9100 PROJECT [NTEGRATION
Participant ....... 90 ER DIVISION
Contracting Type .. G

B/M Attribute .....

Discipline ........ X Engineering
B/M Title ......... PROJ, MGMY - PROJ. INTEGRATION

Estimating Job Number ..

Project Engineer ....... RR HINTOM
Building/Area .......... 7918
Plant Site ............ . X

Level of Estimate ...... P
Funding Type ........... EXPENSE
Source Site ............ X-10

Discipline Estimator ... G/C /DKA
Quantity Take-Off By ... TEAM fDKA

Receiving Site .... X-10 Trace Rumber ......... ..o X010
Standard value File ORERO394.val Expiration Date: 06/29/95

Estimate File: C:\PROJECTS\ORNLDERD\STT\ALT2\ALT2.est 5-27-94 12:02s

| ] | MATERTAL | LABOR | ]
| 1TEM | DESCRIPTION | | | ToTAL cosT |
| | | @ty. | unit | unit er.| Total | Hours | Cft.| Aate | Total | et ]
I ! ] | J 1 ! I |
I |
|1 ER PLANNING (1/2 FTE @ 2000 HR5/YR) 1.00 Lov 6000.00 4000 1000 50.00 50000 56000 |
) INCLUDES PROJECT MANAGER, PORTION OF |
| PROJECT AMALYST AND PROJECT ENGINEER |
| |
Jrorememanera ot e [+=rmrmemms e R Joresmeneennes I
| TOTAL DIRECT | 6000 | 50000 | 56000 |
| OVERHEAD | 45.00% 2700 | 45.00% 22500 | 25200 |
Jroommmm e R el R fomremrenenes [
| 1oTaL ) 8700 | 1000 | 72500 | 81200 |
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SHIELDED TRANSFER TANKS -ALT.2

L 3 6.2.01.41.01.02 PROJECT OVERSIGHT AND SUPPORT Building/Area .. ....... 7918
Cost Code ......... 9100 PROJECT INTEGRATION Plant Site ....ivieennnn X
Participent ....... 9 MMES PLAN/COORD IRAT 10N Level of Estimate ...... P
Contracting Type .. G Furding Type ........... EXPENSE
B/K Attribute ..... ees. X-10
Discipline ........ X Engineering Discipline Estimator ... G/C /DKA
8/M Title ..., vau. PROJ. MGMT - OVERSIGHT/SUPPORT Quantity Take-0ff By ... TEAM /DXA
Receiving Site .... x-10 Trace Number ........... x.1.2 0
Standard value File ORERQO394.val Expiration Date: 06/29/9%

Estimate File: C:\PROJECTS\ORNLDAD\STT\ALT2\ALT2.ect $5-27-94 12:02a

MATERIAL LASOR
TOTAL COST

LEEIN 8

Hours | Cftr.| Rate | Total

J— /

1

17EM | DESCRIPTION
|
l

|
|
} ety. | unit | unit Pr.| Total
!

!
l |
I |
| !
l |
|1 MMES PLANNING AND COORDINATION - THE 1.00 107 6000.00 5000 1000  XE  54.00 56000 62000 |
{ PROJECT OVERSIGHT/SUPPORT PROVIDES |
| FOR THE TRME PERFORMANCE |
| MEASUREMENTS AND FINANCIAL CONTROLS |
| BASED ON AN INTEGRATED COST AND ]
| SCHEDULE CONTROL SYSTEM. THE !
| PROJECT SUPPORT IS ALSO RESPONSIBLE |
| FOR ENSURING COMPLIANCE WITH EPA AND |
| TDEC REQUIREMENTS, AND |
| COMPLIAKCE MITH APPLITASLE |
| REGULATIONS AND OTHER MMES POLICIES |
| AND PROCEDURES }
! |
! ]
| !
| !
|
1

| !
| |
OVERMEAD ] 45.00% 2700 | 45.00% 25200 | 27900
| |
| |
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SHIELDED TRANSFER TANKS -ALT.2

15:3- T Ceenaeas 6.2.01.41,01.03  ESL K OVERSIGHT Building/Area .......... 718

Cost Code ... PROJECT INTEGRATION plent Site ... ......c00. X
Participant ....... 35 ENVIRONMENTAL COMPLIANCE Level of Estimate ..... . P
Contracting Type .. G Funding Type ........... EXPENSE
B/M Attribute ..... Scurce Site ............ X-10
Disciptine ........ X Engineering Discipline Estimator ... G/C /DKA
B/M Title ...... ... PROJ. MGMT - ESEM OVERSIGHT Quantity Take-Off By ... TEAM /DKA
Receiving Site ..., X-10 Trace Number ........... x.1.3 0
Standard Yalue File ORERO394.val Expiration Date: 06/29/95

Estimate File: C:\PROJECTS\ORNLDAD\STTVALT2\ALT2.est 5-27-94 12:02a

{ i | MATERTAL | LABOR ]

| 1TEM | DESCRIPTION | | | TOTAL cosT |
| | | Qty. | unit [ unit er.| Total | hours | Cft.| Rate | Total | Mmer |
I [ ! ! | i | f ! |
I |
i1 HEALTH PHYSICS AND INDUSTRIAL 1.00 Lot 5000.00 5000 1000 EW 50,00 $0000 55000 |
| WYGIENE (1/2 FTE @ 2000 HRS/YR) J
| FOR DOCUMENT PREPARATION AND REVIEW !
I !
[-ooreenneeneanees sreeesec semmenessseness Jranesnneenn e R B [--nreeraaeees |
| TOTAL DIRECT i 5000 | 50060 | 55000 |
| OVERHEAD j 45.00% 2250 | 45.00% 22500 | 2750 |
[1amrmrnrn e Rl B frosesneeeees !
| TotaL ] 7250 | 1000 | 72500 | 79750 |
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SHIELDED TRANSFER TANKS -ALT.2

eee-o £,2.01.41.10.15 CHARACTERIZ. FIELD ACTIVITIES
Cost Code ......... 1200 D & 0O FACILITY CHARACTERIZAT'N
Participant ....... 04 CHARACTERIZATION SUBCON‘R
Contracting Type .. §

B/M Attribute ,....

Discipline ........ X Engineering i

B/M Title ......... CHARACTERIZ. - CHAR. FIELD ACLT

Receiving Site .... X-10

Standard Value File ORERD3IP4.val

Estimate File: C:\PROJECTS\ORNLDED\STTVALT2\ALY2.est 5-27-96 12:02e

Buitding/Ares ...

...... 7318

Plant Site L ..civvvens X

Level of Estimate

Source Site ... ... ..... X-10

Discipline Estimator ... G/C /DKA
Quantity Take-Off By ... TEAM /DKA
Trace Number .....

Zzzean
| i | MATERIAL LABOR | |
| 17em | DESCRIPTION | | votaL cost |
| | f ety. | Unit | unit Pr.| Hours | Cft.] Rate | Total | ML |
| | ! | | | | | |
] CHARACTERIZATION FIELD ACTIVITIES |
| |
I !
] 1 SURFACE SAMPLING OF TANXS 1.00 o7 1950.00 fC 54.00 1728 3678 |
| I
|2 RADIOLOGICAL SURVEY OF LEAD 1.00 107 1000.00 L 54,00 216 1216 |
| |
|-momeernee o i [-omrmnmmessa e Rl el R sreeee
| TOVAL DIRECT | 1944 | 4894 |
| OVERMWEAD | 8.70% 169 | 426 |
frrmoneensne e e Bt srresaroiesnceesa fremmmeoeenes |
| TotaL | 36 | 2113 | 5320 |
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MBS ........
Cost Code ......... 1200
Participant ..... .. 0

Contracting Type .. §

B/M Attribute .,...

Disciptine ........ X Engineering
B/K Title ......... CHARACTERIZ.
Receiving Site .... X-10
Standard Value File ORER0394.val

Estimate File: C:\PROJECTS\ORNLDAD\STT\ALT2\ALTZ. est

- CHAR. LETTER

SHIELDED TRANSFER TANKS -ALT.2

... 6.2.01.41,10.20 CHARACTERIZATION LETTER
0 & 0 FACILITY CKARACTERIZAT'N
CHARACTERIZATION SUBCOX'R

5-27-94 12:028

Building/Area ..........
Plant Site ... ..........
Level of Estimate ......
funding Type
Source Site ............
Oiscipline Estimator ...

Expiration Date: 06/29/95

7v18
X
P

EXPENSE

X-10

G/C /DKA
Quantity Yeke-Off By ... TEAM /OKA
Trace Nurber ........... X.1.% 0

szs==sxs == = = ==ITI=R L P 1 s

| i ] MATERIAL ] LABOR i ]
| 1TEm | DESCRIPTION } | | voTAL cosT |
| | | ety. | unit |uUniter,| Total | Mours | cft.| Rate | Totral | el |
| | | } i | ! | ] ] ] |
| |
| 1 CHARACTERIZATION LETTER 1.00 (07 100.00 100 16 FC  54.00 864 964 |
| t
| !
frossomsssnnen s J|reremnrn e [eranmensen s Jereaseeneeees |
| TOTAL DIRECT | 100 | 856 | 964 |
| OVERHEAD i 8.70% $ i 8.70% | 8 |
[ooromrsrn s foeraeeenes Prtsesssseses s fresrnanees soessesnessnnnees Joeeeeenees |
| votaL ] 109 | 1% | 939 | 1048 |

s=sszzs ==




SHIELDED TRANSTTR TAMKS -ALT.Z2

WBS Liiiieieannna.. 6.2.01.47.20.15 ENGINEERING STUDIES Building/Ares .......... 7918

Cost Code ......... 5100 REMEOIAL DESIGH Plent Site ....oov.eune. X

Participant ....... 11 MMES TITLE ! & 11 ENGR. Level of Estimate ., ... P

Contracting Type .. G Funding Type ........... EXPENSE

8/K Attribute ..... Source §ite ......c0s0.. X-V0

Discipline ........ X Engineering Discipline Estimator ... G/C /DKA

B/M Title ......... DEF. OF RESTOR. -PROC/WORKPLAX Quantity Teke-Off 8y ... TEAM /DKA
Receiving Site .... X-10 Trace Number .,......... X.1.6 @
Standard Value File ORERD3DL.val Expiration Date: 06/29/95

Estimate File: C:\PROJECTS\ORNLD&DASTT\ALT2\ALTZ est 5-27-94 12:02a

| | l MATERIAL i LABOR |

| trem | DESCRIPTION | | | ToTAL COST

] i I ety. | unit |unitpr.] Totel | Wours | Cft.| Rste | Total | LI

} I L | ! | | ! ! I

|1 PERFORMANCE SPECIFICATION 1.00 o7 4000.00 4000 P40 XE  56.00 53750 ST160
!

| EECE TSR cececesatacananan | EECT TP SR B P, e R coenae PR PR s
| TOTAL DiReCY | 6000 | 53750 | 57760 |
| OVERHEAD | 45.00% 1800 | 45.00% 24192 | 3992 |
frmemm s . [ Y L L L LE LET T T PT TR SPII PO wvmmeeemaen crseomnneansfenann veenmmenn]
| TOTAL | 5800 | %40 | 77952 |
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SHIELDED TRANSFER TANKS -ALT.2

MBS iiiiannnen vee.. £.2.01.61.22.10 STATEMENT OF WORK/MANPOWER EST Building/Area 7918 /3517
Cost Code ......... 310 REMEDIAL DESIGN Plant Site .... . X
Participent ....... 68 MKX-F PLANNING Level of Estimate ...... [4
Contracting Type .. G Funding Type ....cc..... EXPENSE
8/M Attribute ..... Source Site (........... x-10
Discipline ........ 0 Other Discipline Estimator ... G/C /DKA
B/M Title ...... «.. STATEMENT OF WORK/MANPOWER EST Quantity Teke-Off By ... TEAM /OKA
Receiving Site .... X-10 Trace Number ........... 0.2.1 0
Standard value File ORERO39L, val Expiration Dute: 06/29/95

Estimate File: C:\PROJECTS\ORNLDED\STT\ALT2\ALT2.est 5-27-%4 12:02a

] ] i MATERTAL i LABOR | |
| 11em | DESCRIPTION | ] | TOTAL cosT |
| i { oty. | unit |unit Pr.] Total | Mours | Cft.| Rate | Total | Mool |
| ! ! I | ! l— f ! !
I J
[1 ACTION PLAN 1.00 LOY 1500.00 1500 260 MK 61.43 14743 16243 |
| !
rossssanmreen s |smnerrens s [rmmmmrean s froeseneeeaees |
| TOTAL DIRECT | 1500 | 146743 | 16243 |
| TOTAL INDIRECT | 20.00% 300 | 20.00% 2949 | 3249 |
| OVERHEAD | 8.70% 157 | 8.70% 1539 | 1696 |
[-2msemerrn e Jeeseeenees ] [eraenseeeees |
| o1AL | 1957 | 240 | 19231 | 21188 |
------------------------------------- 2=z zzm=z zmaasszssszss z=sxzzzsszssssazmas
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SHIELDED TRANSFER TANKS -ALT.2

WBS ..hurnnnanen.. 6.2.01.41,22.75 REMED. ACTION/DECOMMISSIONING

Cost Code ..... .ee. 6200 D & D IMPLEMENTATION
Participant ...... .2 MMES PROCUREMENT
Contracting Type .. 6

8/K Attribute ...,

Discipline ........ O Other

B/® Title ......... DECOMMISSIONING

Receiving Site .... X-10

Standard Value File ORERD394.val

Estimate File: C:\PROJECTS\ORNLOED\STTAALT2\ALT2 est

5-27-94 12:02s

Building/Ares .......... 7918 /3517
Plent Site . ..ouinanaas X

Level of Estimate ,,..... P

funding Type ........... SPECIAL (NO DH)
Source Site ..... eensess X-10
Discipline Estimator ... G/C /DKA
Cuantity Teke-Off By ... DKA

Trace Nuvber ........... 0.2.2 0
Expiration Date: 06/29/95

! | | NATERTAL { LABOR | |
| 1ren | DESCRIPTION | | | ToTAL cosT |
i | | oty. | unit | Unit Pr.| Total | Hours | Cft.| Rate | Total | wel |
! | I ! ! | ! ! | 1 | |
I |
! |
|1 PROCURE HICS FOR STORING THE GROUTED 5.00 EA 30000.00 150000 0 0.00 0 150000 |
| £ASKS f
| (QUOTE FROM SEG) |
: 2 PROCUREMENT SERVICES 1.00  Lor 9000.00 9000 0 0.00 0 9000 :
; 3 DUNAGE & TRANSPORTATION 9 3% 1,00 to7 4770.00 4770 o 0.00 0 4770 {
I I
------------------------------------------- el S
| TOTAL DIRECT | 163770 | 0 183770 |
|oTax | 13511 | | 13511 |
........................................... l'"""'“"""'"""”"'"""""' .-..-.....-....-_....-....-,.“..‘..-...,...-...
| suBTOTAL | 177281 | 0| 1rres |
| OVERMEAD | | | 0]
froarmeea e sesesesesennes freeereesanaes smonesmnesennsiennoeie Rt SR R aneeees
| ToTAL | 1rrzst | 0| 0| 7rest |

RN T CEEX R ECTRRTICERES Trex



SHIELDED TRAKSFER TAKKS -ALT.2

MBS L. 6.2.01.41.22.15 REMED. ACTION/DECOMMISSIONING
Cost Code ..... vee. 6200 0 & 0 IMPLEMENTATION
Participant ....... 49 MMES PROJECT MANAGEMENT

Contracting Type .. G

B/M Attribute .,...

Discipline ........ X Engineering

B/M Title ......... MMES PROJECT SERVICES

Receiving Site .,.. X-10 '

Standard Value File ORERO3I9L . val

Estimate File: C:\PROJECTS\ORNLDED\STT\ALT2\ALT2. est 5-27-94 12:02e

Building/Ares ..... vees. 7918
Plant Site ............. X
Level of Estimate ...... 4

Funding Type ........... EXPENSE
Source Site ............ X-10
Discipline Estimator ... G/C /DKA
Quantity Take-Off By ... TEAM /DKA
Trace Number ....,. x1.7 0
Expiration Date: 06/29/95

| | | MATERIAL | LABOR | !
| trem | DESCRIPTION | | | TtOTAL cosT |
| ] | ety. | wnit [uniter.| Totsl | Mours | Cft.| Rate | Total | LIRS |
| | ! ! | ! | | | | | |
I |
i1 MMES PROJECT SERVICES 1.00 o1 4000.00 4000 480 XE  56.00 26880 30880 |
I

|2 VERIFY INTEGRITY OF BLDG. 3517 1.00 o7 1500.00 1500 150 XE  S6.00 8960 104660 }
| OVERHEAD CRAME FOR MANDLING THE ]
] SHIELDED CASXS, WNICH WEIGM |
| APPROX. 43,000 LBS. LDADED. COSTS |
| ARE INCLUDED FOR BRINGING THE CRANE |
| ON LINE. |
| |
|3 SAFETY ASSESSMENT AND CRANE 1.00 o1 25000.00 25000 0 0.00 0 25000 |
} RECERTIFICATION |
{ I
[1rrmmemmrm s b smmreresemressees frommeer e frommreneoens |
| TOTAL DIRECT | 30500 | 35840 | 66340 |
| OVERHEAD | 45.00% 13725 | 45.00% 16128 | 29853 |
[rmremmeemneenes rrmemmmmesssecseeseseens e Attt R e LR eI R [reemmmmraeee I
| TOTAL | 64225 | &0 | 51968 | 96193 |

EEEZTrTIIz=T=C
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SHIELDED TRANSFER TANKS -

WHS o eininsccnanas 6.2.01.41.22.15 REMED. ACTION/DECOMMISSIONING
Cost Code ......... 6200 D & O IMPLEMEMTATION
Participant ....... 63 MK-F DIRECT HIRE

Contracting Type .. G

B/W Attribute ...,

Discipline ........ O Other

B/K Title ......... MK-F ADMIN. SUPPORT

Receiving Site .... X-10

Standard Velue File ORERO3P4.val

Estimate File: C:\PROJECTS\ORNLDZD\STT\ALT2\ALT2.est 5-27-94 12:02a

ALT.T

Building/ares .......... 7918 /3517
Plant $ite .. .icvnnaas X

Level of Estimate ...... P

Funding Type ........... EXPENSE
Source Site ....iiena.. X-10
Discipline Estimator ... G/C /DKA
Quantity Take-Off By ... DXA

Trace Number ........ .. 0,23 0

SEETEEEE

i | | MATERIAL ] LABOR |

| t7Em | DESCRIPTION | | TOTAL cost

| | | ety. | unit | unit Pr.] Total | Hours | Cft.] Rate | Total | Nl

! | ! | ! ! { b | l

I

|1 MK-F ADMINISTRATIVE SUPPORT 1.00 o7 0.00 0 1600 AS 52,30 83580 a3

{

[roessmeenneeos sereesnesensnennes s [resmremsancaneses sersneesasee A B Rl R

| TOTAL DIRECT | 0] 83580 | 83

| oTax | 8.25% 0| |
........................................... ’..._.........._.,.,...................-|...................-,......_...‘.......,.__..._

| sustoTAL | 0| 83680 | &3580 |

| TOTAL INDIRECT } 20.00% 0] 20.00% 16736 | 16736 |

| OVERKEAD | 8.70% 6| 8.70%x 8736 | 8736
........................................... l.-..-.,_..-.....‘..-.......--....---_-.l--.--<--..----..-mn.----._....-l...-e-........

| ToTAL | 0 1800 | 109152 | 109152 |

EEE B =<

cprzas=xTzaZR
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SHIELDED TRANSFER TANKS -ALT.2

¥BS ...... erieaee.s 6.2.01,41,22.19.04 RENED. ACTION/DECOMMISSIONING
Cost Code 6200 U & D IMPLEMENTATION

Participant ....... 3% ERVIRONMENTAL COMPLIANCE
Contracting Type .. G

B/M Attribute .....

Discipline ........ & Other

B/M Title .. ... voo. DECOMMISSIONING

Receiving Site ... X-10

Standard Value File ORERD3%4.val

Estimate File: C:\PROJECTS\ORNLDAD\STT\ALY2\ALT2. est

5-27-94 12:02a

Building/Ares ....... Lo, 7918 /3537
Plant Site ,.......
Level of Estimate .
Funding Type ..........
Source Site ............ X-10
Disciptine Estimator ... G/C /DKA
Quantity Take-Off By ... TEAM /DKA
Trace Number ........... 0.2.4 0
Expiration Date: 06/29/95

] | | MATERTAL | LABOR [ |
RAULE DESCRIPTION | ] | voraL cost |
) ] | Qry. | unit | unit Pr.| Totel | Mours | Cft.| Rate | Totsl | LAY |
] ! | I ! | — | | !
I !
|1 HEALTH PHYSICS AND IWDUSTRIAL 1.00 107 5000.00 5000 1000 EH  50.00 50000 55000 |
| HYGIENE (1/20 FTE) ]
| FOR FIELD SUPPORT |
[ |
Jemreemneran e Joosmnneen s [-saeeenneas Peeseeansesecen fromseeaesacen]
| TYOTAL DIRECT i 5000 | 50000 | 55000 |
| OVERHEAD ] 45.00% 2250 | 45.00% 22500 | 24750 |
frommesnnr e RRARIIRY Joeeeeme e [sraooesimenn e Tt

| TQTAL ] 7250 | 1000 | 72500 | 79750 |

szzssoasxzEe



WBS ..ccesnnecsanse 6.2.01.41.22.15.04
Cost Code .........
Participant ....... &%

6200

Contracting Type .. G

BN Attritute .....

Discipline ........ 0 Other

B/ Title ......... DECOMMISSIONING
Receiving Site .... X-10

Standard Value File ORERO3I%.val
Estimate File: C:\PROJECTS\ORNLORD\STT\ALT2\ALT2.est 5-27-96 12:02a

SHIELDED TRANSFER TANKS -ALT.2

REMED. ACTION/DECOMMISSIONING
D & D IMPLEMENTATION
MMES FIELD MAINTENARCE

veees T918 /3517
Plant Site ... ccvvvnaeea X

Level of Estimate ...... P

Funding Type ......e.... EXPENSE
Source Site .......c0.... X-10
Discipline Estimator ... G/C /DKA
Quantity Take-Off By ... DKA

Trace Number ........... 0.2.5 ©
Expiration Date: 06/29/95

B-27

| | MATERIAL LABOR

1TEm | DESCRIPTION | TOTAL COST
| ] aty. | unit | Unit Pr.| Total | Mours | Cft.| Rate | Total Nl
| | I | | | |

1 ESTABLISH CONTAMINATION CONTROL 1.00 LoT 20000.00 20000 64D XE 38.32 24529 44525
AREAS, WASTE PXG. ZONES, AND LOADING
AREA

1A PREPARE NEGATIVE PRESSURE ENCLOSURE 1.00 LOT  200000.00 200000 0 0.00 0 200000
AT ENTRANCE

2 NP TECHNICIAN 1.00 tor 0.00 0 160 xx 65.77 10523 10523

3 I TECHNICIAN 1.00 tof 0.00 0 & xx 65.77 5262 5262

4 SAMPLING COSTS FOR APPROX, 40 40.00 E£A 280.00 11200 0 0.00 L] 14200
SANPLES (RCRA

5 SAMPLING COSTS FOR APPROX. 40 40.00 EA 132.00 5280 ] 0.00 ] 5280
SAMPLES (RAD - GROSS ALPMA & BETA)

6 SAMPLING COSTS FOR APPROX. 4D 40.00 EA 85.00 2600 o 0.00 0 25600
SANPLES (RAD - GAMNA)

4 VASTE CHARACTERIZATION OF CONTENTS 5.00 EA 2300.00 11500 0 0.00 0 11500
OF YANKS

] AFTER CASKS ARE MOVED TO 3517 & LIDS 6.00 oY 215.00 850 9% X 38.32 LTy 4539
ANE REMOVED, PUMP GROUT WINTURE 1MTO
TOP PORTION OF TANKS

9 AFTER LID 1S PLACED, DECONTAMINATE $.00 EA 500.00 2500 120 X 38,32 4598 7098
EXTERIOR OF CASKS, TESY, REPEAY
PROCEDURE AS NECESSARY

11 TESTING, TAG & INSPECTION 1.00 tor 2539.00 539 27 1 W33 197 3736

12 MOBILIZATION & DEMOBILIZATION 1.00 LOT 3809.00 3809 55 1T .33 238 6247




SHIELDED TRANSFER TARKS -ALT.2

] | | MATERTAL | LABOR | |
| 1TEM | DESCRIPTION | | | ToTAL cosT |
| | | ety. | unit —-Unit Pr.| Total | Hours | Cft.| Rete | Total | LICIE |
[ | | | ! | i [—1 ! ! |
] 13 SUPPORTING ITEMS, BREAKAGE, & WASTE 1.00 o7 12697.00 12697 110 22 44.33 4876 17573 |
! I
| 14 LOST WORK TIME DUE TO ENTERING 0.00 0.00 0 155 22 44.33 6871 6871 |
| SPECIAL SECURITY AREAS. |
| I
| 15 JOB CONDITIONS/PERS.TIME 0.00 0.00 0 433 22 46.33 19195 19195 |
! |
| 16 CLEANUP 1.00 Lo7 2730.00 2730 72 21 4433 3192 5922 |
! I
RO SN SRA R L AL TR [ooomeees e | smmremmeee e R |
| TOTAL DIRECT | 275715 | 86356 | 362071 |
| TAx | 8.25% 22746 | ] 22746 |
[|oeemsensen e |-meenenne e [-ormmmoeme e f-omeaneeees !
| SuBTOTAL | 298461 | 86356 | 384817 |
| OVERHEAD | 45.00% 134307 | 45.00% 38840 | 173167 |
[rreerenrenenne e |+-mmmmmnmmn e Pl ST |
| ToTAL | 432768 | 1948 | 125216 | 557984 |
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Cost Code ......... 6200
Participant

Contracting Type .. S

B/M Attribute

SHIELDED TRANSFER TANKS -ALT.2

6.2.01.61.22.15.04 REMED. ACTION/DECOMMISSIONING
D & O IMPLEMENTATION
MK-F DIRECT HIRE

Building/Area .......... 7918 /3517
Plant Site ......ciuuene X

Ltevel of Estimate ...... P

Furding Type ...vecevess EXPENSE
Source Site ........ea.. X-10

Discipline ........ © Other Disciptine Estimator ... G/C /DKA

B/M Title ..oouunn. DECOMMISSIONING - MK DH Quantity Yake-Dff By ... DKA

Receiving Site .... X-10 Trace Number ........... 0.2.6 0
Standard Yalue File ORERO3I94.vel Expiration Date: 04/29/9%

Estimate File: C:\PROJECTS\ORNLDED\STTVALY2\ALTZ.est 5-27-94 12:02a

=Xz BEEET = = =REssE Ss=e= BEEX
| i ) MATERIAL ] LABOR | |
jourem | DESCRIPTION | | | votaL cost |
| ] | oty. | unit ] unitPr.|] Total | Mours | Cft.| Rete | Total | Mol |
| | | | ! 1 [J— | |
| !
|1 ADDITIONAL REINF. AMD PREPARATION OF 1.00  LoOT 10000.00 10000 400 X2  25.00 10000 20000 |
i BLDG. 3517 FOR TANK GROUTINGETC. |
| |
|2 REMOVE 5 CASKS FROM UNDER A SHED 5.00 EA 0.00 0 B0 0P 28.55 2284 2284 |
| ROOF OUTSIDE 8LDG. 7918. TRANSPORY |
f TANKS TO 3517, REMOVE TOP COVER |
| !
|3 CONTINUED 5.00 EA 0.00 o 80 L 1882 1506 1506 |
| |
| 4 CONTINUED 5.00 €& 0.00 0 B0 YD 20.44 1635 1635 |
I !
s AFTER SAMPLING & GROUTING IS OOKE, 5.00 €A 0.00 0 80 0P 2B.55 2284 2284 |
| REPLACE CASK LIDS, ALLDW TIME FOR |
| MMES OECONTAMINATION OF OUTSIDE |
| OF TANKS, AND TRANSPORT TANKS TO WAG |
| 6 FOR STORAGE |
I |
e CONTINUED 5.00 €A 0.00 0 8 L 882 1506 1506 |
i l
|7 CONTINUED S.00 €A 6.00 0 80 10 20.44 143% 1635 |
| I
|8 PPE - LEVEL C 880.00 HRS 25.04 22035 220 L 18.82 4140 26375 |
J !
|9 TESTING, TAG & INSPECTION 1.00 Lor 320.00 320 55 22 2.7 1250 1570 |
| |
| 10 MOBILIZATION & DEMOBILIZATION 1.00 Lo7 961,00 961 8 1z 2.7 1886 2847 |
| |
| 11 SUPPORTING 1TEMS, BREAKAGE, & WASTE 1.00 01 1602.00 1602 165 22 2.1 3749 $351 |
! |
| 12 HEALTH PHYSICS 0.00 0.00 0 W 2z 2.7 3181 3181 |
| |
| 13 INDUSTRIAL HYGIENE 0.00 0.00 o ws 12 2.m 2385 2385 |
| I
| % LOST WORK YIME DUE TO ENTERING 0.00 0.00 0 w8 2z 2.1 4498 4«98 |
| SPECIAL SECURITY AREAS. !
| I
| 15  JOB CONDITIONS/PERS. TINE 0.00 0.00 0 65 22 2. 15108 15108 |
I |
| 16 CLEANUP 1.00  LO7 345.00 e 1M 2 22.72 2522 28N |
i |
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TUELDED InANSFER TANKS -ALT.2

.--_,,.-,.-----—-------_-----_-_--_--___.._-—-----—----===============::=z==::=:::::::::::::::::::::l:::::::::::::::::::::::=:==::;:=::
{ | ) MATERIAL | LABOR | |
| trem | DESCTRIPTION | | | totaL cost |
} ] | qty. | unit—funit Pr.] Total | Hours | Cft.| Rste | Total | LIEIRN ]
] | | ] | ! | | | | ! ]
] 17 TRAIN, SHOP, SM TOOLS 1.00 o7 908,00 908 122 12 2.7 2772 3680 |
| |
frommemem e [rrremmermo s Jromemee e e !
| TOTAL DIRECT | 36175 | 62341 | 98516 |
| TAX | 8.25% 2984 | i 2984 |
| ........................................... | --------------------------------------- | ------------------------------- l -------------- l
| susraraL | 39159 | 62361 | 101500 |
| TOTAL INDIRECY | 20.00% 7832 | 20.00% 12468 | 20300 |
| OVERHEAD | 8.70% 4088 | 8.70% 6508 | 10596 |
R e e fromrmrmmee e [rrmmmrme s | RS REEEEE |
| Totat | 51079 | 2744 | 81317 | 132396 |
== FEZITERTT=RE ERXTEZESSIXD = RERSS & = EEISSCEEZXRET =
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SHIELDED TRANSFER TANKS -ALT.2

W8S ..... Ceeereaaan 6.2.0.4%.22.15.04 REMED. ACTION/DECOMMISSIONING Building/Ares ....vvuees 7918 /3517

Cost Cooe ......... 6200 0 & O IRPLEMENTATION Plant Site ......... . X

Participant ....... 63 MK-F DIRECT NIRE tevel of Estimate .. . P

Contracting Type .. $ funding Type ....... . EXPENSE

8/M Attribute ..., Source S$ite ... ... . iu0s. X-10

Discipline ...... .« O Other . Discipline Estimator ... G/C /OKA

B/M Title co..v.u.. DECOMMISSIONING - MX SUPPORT Quantity Take-Off By ... DKA

Receiving Site .... X-10 Trace Number .....,..... 0.2.7 0
Standard value File DRERO3P4.val Expiration Date: 06/29/9%

Estimate File: C:\PROJECTS\ORNLDRD\STT\ALT2\ALT2 est 5-27-94 12:02a

] | ) | MATERTAL | LABOR | |
| trem | DESCRIPTION | | | TOTAL cosT |
) | ] Sty. | unit | Unit Pr.| Total | Wours | Cft.| Rate | Total | "l ]
i ! | | | | ! | | { |
| |
|1 TEMPORARY FACILITIES 1.00 ot 2500.00 2500 160 x2  25.00 4000 6500 |
|

j2 TEMPORARY SERVICES 1.00 o7 5000,00 5000 320 X3 28.00 89460 13960 |
| 1
|3 MATERIAL HANDLING 1.00 o7 0.00 0 240 ™ 20.64 4906 4906 |
| |
| & CONT INUED 1.00 tor 0.00 e 240 18.82 4517 4517 |
i !
| GOV'T EQUIP, {
| |
|5 TRUCK MTD. HYDRAULILC CRANE 10.00 MOS 5150.00 51500 0 0.00 [] 51500 |
] |
K FLATHED YRUCK 200.00 MRS 15.00 3000 0 0.00 0 3000 |
| ]
|7 PICKUP TRUCK 1600.00 #RS 1.75 2800 0 0.00 0 2800 |
| ]
)8 0.00 0.00 0 0 0.00 [} 0}
| TRAINING / MEDICALS / PLANNING !
' |
|9 HAZARDOUS WASTE TRAINING 30.00 EA 750.00 22500 1200 X 54.00 64800 87300 |
|

| 10 RAD VORKER TRAINING 30.00 EA 250.00 7500 Y20 X 54.00 38880 46380 |
| |
| 1 PHYSICAL EXAM 30.00 EaA 350.00 10500 120 X $4.00 6480 16980 |
| |
| 12 WHOLE BODY COUNT 30.00 Ea 0.00 0 20 X 54.00 &B60 4850 |
| |
| 13 uriNaLYsis 30.00 EA 0.00 0 30 x $4.00 1620 1620 |
| I
| 14 RESPIRATOR FIT 30.00 EA 105.00 3150 30 } 3 $4.00 1620 &770 |
| 1
| 15 EXTERNAL DOSIRETRY 30.00 EA 80.00 2400 [} 0.00 0 2400 |
| |
| |
| 16 LOST WORK TIME DUE TO ENTERING 0.00 0.00 0 189 11 &k, 65 8439 8439 |
] SPECIAL SECURITY AREAS. |
{ {
N LT veeamcocicarmsnsmesnnnannnnne freeennn cvmceeamesesnasoscccnsennan PO PO, sreemmenesenasnesnosnnen eolneoncensconnnn !
| TvotaL pirecr | 110850 | 149082 | 259932 |
| Tax | 8.25% 2145 | | 9145 |
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SHIELDED TRANSFER TANKS -ALT.2

| SUBTOTAL 119995 | 149082 | 269077 |
| TOTAL INDIRECT 20.00% 23999 | 20.00% 29816 | 53815 |
| OVERMEAD B.70% 12527 | 8.70% 15564 | 28091 |
l ............................................................................................................................... |
| TOTAL 156521 | 3339 | 196462 | 350083 |
EEXZ2IITCTSSSESICESIrCERSRTISSTCISTNS SN ISSESEIIREISSRSSTSESISRIERRS SRR RIS ISR RS EISSS SRS IS STTEI RIS TR =
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SHIELDED TRANSFER TANKS ~ALT.2

WBS ..... veaeas vee. 6.2.01.41.22.15.06 REMED. ACTION/DECOMMISSIONING
Cost Code ...vv.n.. 9300 TREATMENT, STORAGE & DISPOSAL
Participant ....... 92 WASTE MANAGEMENT

Contracting Type .. & —
B/M Artribute .....

Discipline ........ 0 Other

B/M Title ......... MASTE MANAGEMENT

Receiving Site .... X-10

Starndard Value File ORERD3O4.val

Estimate File: C:\PROJECTS\ORNLOAD\STTVALT2\ALT2. . est 5-27-94 12:02a

Building/Area .......... 7918 /3517
Plant Site ............. X

Ltevel of Estimate ...... P

funding Type ........... EXPENSE
Source Site ..... veseeas X-10
Discipline Estimator ... G/C /DKA
Quantity Take-Off By ... DKA

Trace Number ........... 0.2.3 0
Expiration Date: 06/29/95

. zaezzsseREs Erzzze

| ! | MATERIAL | LABOR | |
| 11em | DESCRIPTION | | | TotAL cosT |
| } | aty. | Unmit | unit Pr.| Total | Hours | Cft.| Rate | Total | LI |
| ! I I 1 ! — I ] |
l |
|1 WASTE HANDLING AND STORAGE (DATA 1.00 LOT  500000.00 500000 0 6.00 0 500000 |
| PROVIDED 8Y TOM SCANLAN FROM |
| PREVIOUS PROJECT. ALLOWANIE FOR ALL i
| PA |
| RTICIPANTS INVOLVED MITH ]
| CONSTRUCTING S1LOS AND PLACING |
| CONTAINERS) |
| I
fromememnnieoes messmmersesnceenecns seeeees fromemommmmeme oo e e frrenecmee AR Mt |
| voraL prrect | 500000 | 0] 500000 |
| OVERKEAD | 45.00% 225000 | 45.00% 0| 225000 |

| | |

| I I
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SHIELDED TRANSFET TANKS -ALT.2

Disciplines Totel Labor Hours: 15523
X: Engineering
0:  Other
COST SUMMARY
E=EERED E1 134 3 1 mE=swssszzoes = ITESTET =aE
| MATERIAL | TOTAL COST
| Line 1tem Cost 11467560 | | 1842170
} Total Tax 48386 | | 48386
---------------------------------------------------------------------------- ] e
| SUBTOTAL 1195946 | 1890556
| Total Indirect 32131 | 94100
S Presreenees [oreemm s e |
| SUBTOTAL 1228077 | 1984656
| Overhesd 401770 | 606241
feeeremenenteeseenannann O PR T seecsmcrensancceancnosrascsanaan 3 RTRESS feaececiccericacnancannconaannn . cemenea PR
| sustoTaL 1629847 | 2590897
| Contingency 568660 | 884706
| SUBTOTAL 2198507 | 3479603
| Market Adjustment | 0
fromeeeanenns it B MMM IIEELN [remmeemreene s SERTROR freeenneeenes
| rotaL | 3479603

B-34



ALTERNATIVE 3 - SALE OF ONE OR MORE OF THE STTs

ORDER OF MAGNITUDE COST ASSESSMENT
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PROJECT: SHIELDED TRANSFER YANKS -ALT.3

vesses Participant ......

04
1
21
35
41
49
53

63
66
67
68
90
92

94

CHARACTERIZATION SUBCON‘R
MMES TITLE I & I1 ENGR.
MMES PROCUREMENT
ENVIRONMENTAL COMPLIANCE
MMES FIELD MAINTENANCE
NMES PROJECT MANAGEMENT
FP UNIT SUBCONTRACTS
MK-F DIRECT MIRE

MK-F INDIRECTS ON FP
MK-F DIRECTS ON FP

MK-F PLANNING

ER DIVISION

WASTE MANAGEMENT

MMES PLAN/COORDIMATION

- TOTAL
CONTINGENCY

GRAND TOTAL

FISCAL YEAR SUMMARY

“emmewe fmamma. omaan

$1 X $1000

FISCAL YEAR

1995 Total
[ é
85 85
180 180
164 164
755 755
99 9
316 316
612 612
38 38
60 60
22 22
83 83
450 450
148 148
3018 3018
1036 1036
4054 4054
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Arrsnged By: WBS / Participant / Trace Number

6.2.01.41 wWBS 6.2.01.41
04 CHARACTERIZATION SUBCON‘R
X.1.4  CHARACTERIZ. - CHAR. FIELD ACT
X.1.5 CHARACTERIZ. - CHAR. LETTER

TOTAL CHARACTERIZATION SUBCON’R

11 MMES TITLE 1 & 11 ENGR.
X.1.4 DEF. OF RESTOR. -PROC/WORKPLAN

TOTAL MMES TITLE 1 & 11 ENGR.

21 MMES PROCUREMENT
0.2.2 DECOMMISSIONING

TOTAL MMES PROCUREMEKT
35 ENVIRONMENTAL COMPLIANCE

0.2.6 DECOMMISSIONING

X.1.3  PROJ. MGNT - ESEH OVERSIGHT
TOTAL EXVIRONMENTAL COMPLIARCE

41 WMES FIELD MAINTENANCE
0.2.7 OECOMMISSIONING

TOTAL MMES FIELD MAINTENANCE

.49 MMES PROJECT MANAGEMENY
X.1.7 MMES PROJECT SERVICES

TOTAL MMES PROJECT MANAGEMENT

S3  FP UNIT SUBCONTRACTS
0.2.8 DECOMMISSIONING - FPSC
0.2.9 DECOMMISSIONING - FPSC

TOTAL FP UNIT SUBCONTRACTS

SHIELDED TRANSFER TAMKS -ALT.3

SUMMARY REPORT
$1 = $1000
05/27/96
--------- Unescalated ~----oco-- cvmvea-vn- Escalnted -oc-eomnnan
Material Labor Totat Materis{ Labor Totsl
$ $ s s s
3 5 3 2 5
0 ) 1 0 1 1
3 3 ] 3 3 [
[ 8 B4 ] » as
[ ] 84 6 ” 85
177 0 177 130 4 180
7 0 177 180 0 180
7 14 80 7 e az
7 I 80 7 7é 81
13 146 160 1% 149 163
&7% 259 733 489 267 756
476 259 733 489 267 56
$2 96 S 100
&4 52 96 46 S4 100
313 0 313 325 ] 325
(3] [ (%) (42} 0 [$))]
304 o 304 316 0 316
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SHIELDED TRANSFER TANKS -ALT.3

SUMMARY REPORT

$1 = $1000
05727794
Arranged By: W8S / Perticipant / Trace Number
--------- Unescalated --veecoe- seernmes-c- Escoloted re-comenee
Material Labor Total Material Labor Total
s $ s $ H s
6.2.01.41 wBS 6.2.01.41
63 MK-F DIRECT MIRE
0.2.3  MK-F ADMIN. SUPPORT 0 109 109 [} 13 13
0.2.10 DECOMMISSIONING - MK OH 51 4] 132 53 84 137
0.2.%11 DECOMMISSIONING - MK SUPPORT 157 194 35¢ 162 201 363
TOTAL MK-F DIRECT HIRE 208 384 592 215 308 613
&6 NK-F INDIRECTS ON FP
0.2.4 MK-F INDIRECTS ON FP 36 0 36 38 o 38
TOTAL MK-f INDIRECTS ON FP 35 0 36 38 0 38
67 MX-F DIRECYS ON FP
0.2.5 #MK-F ADMIN. SUPPORT [ S8 58 ] &0 80
TOTAL MK-F DIRECTS ON FP 0 58 58 ] 80 60
68 MK-F PLANNING
0.2.1 STATEMENT OF WORK/MANPOWER EST 2 19 Fil 2 20
YOTAL. HX-F PLANNING 2 1 21 2 20 22
90 ER DIVISION
X.1.1 PROJ. MGMT - PROJ. INTEGRATION 9 3 8 9 T4 [+
YOTAL ER DIVISION 9 n 82 9 74 o
92 MASTE MANAGEMENT
0.2.12 WASTE NANAGENENT 435 [ 435 450 0 450
TOTAL VASTE MANAGEMENT 435 0 435 450 0 450
S6 MMES PLAN/COORDINATION
X.1.2  PROJ. MGMT - OVERSIGHT/SUPPORT 15 130 145 15 133 148
TOTAL MMES PLAN/COORDINATION 15 130 145 15 133 148
TOTAL WBS 6.2.01.4% w7 1202 2929 1783 1237 3020
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SHIELDED TRANSFER TANKS -ALT.3

SUMMARY REPORT

$1 = $1000
05727794
Arranged By: WBS / Participant / Trace Number
--------- Unescatated ~--------- ceewe--o-- Egcalated ---e--c-o-e
Material Labor Total Materisl Labor Total
$ $ $ 3 $ $

SUB - TOTAL 1727 1202 2929 1763 1237 3020
CONTINGENCY 803 402 1005 622 414 1036
GRAKD TOTAL 2330 1604 3934 2405 1651 4056
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Creation Date ..... 05/17/94
Revision Number .., 2

Project Estimator.. DK ATKIN

SHIELDED TRANSFER TANKS -ALT.3

WBS ...evececanceen 6.2.01.41.01.01 PROJECT INTEGRATION
Cost Code ......... 9100 PROJECTY INTEGRATION
Participant ....... 20 ER DIVISION
Contracting Type .. &

8/M Attribute .....

Discipline ....... . X Emngineering

8/M Title ........ . PROJ. MGNT - PROJ. INTEGRATION

Receiving Site .... X-10
Standard Value File ORERO39G.val

Estimate File: C:\PROJECTS\ORNLDED\STT\ALTI\ALT3.est 5-27-94 12:06a

Estimating Job Number .,

Project Engineer ....... RR HINTON
Building/Ares .......... 7918
Plant Site ,....ceuu.. X

Level of Estimate ...... P
Funding Type ........... EXPENSE
Source Site (.c.c.ovien.. X-10
Discipline Estimator ... 6/C /DKA
Quentity Take-0ff By ... TEAM /DKA
Trace Humber ........... X.1.1 O
Expiration Date: 06/29/95

| | | MATERIAL | LABOR | |
| tvem | DESCRIPTION { | | voraL cost |
i | | oty. ] unit | Unit pr.| Total | Hours | Cft.| Rate | TYoral | LN

| | | | | | ] ) | | |

|

|t ER PLANNING (1/2 FYE & 2000 HRS/YR) 1.00 o7 6000.00 6000 1000 EV  50.00 50000 $6000

| INCLUDES PROJECT MANAGER AND

| PORTIONS OF A PROJECT ADNINISTRATOR

| AND PROJECT ENGINEER

I

frremrereemmrrn e caneaaas ceeee B csermsercnesocnnns N e cmromammnmserouvammrv—ans B [T aevenn
| voTaL pImecy | 6000 | 50000 | 56000

| OVERHEAD [ 45.00% 2700 | 45.00% 22500 | 25200
[+5enmenenraren e Jooreeeamsnsne s nass e fooreacenrcannn e [remranrenancs
| voraL | 8700 | 1000 | 72500 | 81200
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WBS ..ieniciecanans
Cost Code .....ceen 9100
Participant ....... 84

Contracting Type .. G
B/N Attribute .....

Discipline
B/M Title
Receiving Site
Standard Value
Estimste File:

Engineering

File ORER0394.val

SHIELDED TRANSFER TANKS -ALT.3

6.2.01.41.01.02 PROJECT OVERSIGHT AND SUPPORT
PROJECT INTEGRATION
MMES PLAN/COORDINAT ION

PROJ. MGMT - OVERSIGHT/SUPPORT

C:\PROJECTS\ORNLDAD\STT\ALTI\ALT . est 5-27-94 12:068

Building/Ares ....... e 7918

Plant Site ..

Funding Type ......
Source Site .........
Disciptine Estimator
Quantity Teke-Off By
Trace ¥umber ...
Expiration Date: 06/29/95

Level of Estimate ...... P
EXPENSE
oo X-10

ves G/C /DKA
eos TEAM /DKA
oo X1L2 0

DESCRIPTION

MATERIAL

Qty. | unit | unit pr.|

Total

|

|

|

|

|

|1 MMES PLANNING AND COORDINATION - THE
| PROJECT OVERSIGHT/SUPPORT PROVIDES

| FOR THE TRHE PERFORMANCE

| KEASUREMENTS AND FINANCIAL CONTROLS
{ BASED ON AN INTEGRATED COST AND

| SCHEDULE CONTROL SYSTEM. THE

| PROJECT SUPPORT IS ALSO RESPONSIBLE
| FOR ENSURING COMPLIANCE WITH EPA AND
| TOEC REQUIREMENTS, AND

| COMPLIANCE WITH APPLICABLE

) REGULATIONS AND OTHER MMES POLICIES
| AND PROCEDURES

I

1.00 Lof 10000.00 10000
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SHIELDED TRANSFER TANKS -ALY.3

¥BS ..... reesanenns 6.2.01.641,01.03 ESE H OVERSIGHT Building/Ares .......... 7918
Cost Code ....... .. 9100 PROJECT INTEGRATION Plant Site coeoeenncenss X
Participant ..... .. 3 ENVIROMMENTAL COMPLIANCE Level of Estimate ...... P
Contracting Type .. G funding Type ...ccoueess EXPENSE
B/M Attribute ..... Source Site vivvennaaas X-10
piscipline ........ X Engineering Discipline Estimator ... G/C /DKA
B/M Title cvcuvnne. PROJ. MONT - ESRH OVERSIGHNT Guantity Take-Off By ... TEAM fDKA
Receiving Site .... X-10 Trace Number ....... ess X.1.3 0
Standard Vatue File ORERO3P4.val Expiration Date: 06/29/95

Estimate File: C:\PROJECTS\ORNLOED\STT\ALTI\ALT3.est 5-27-94 12:068

i | | MATERIAL | LABOR | |
| 1vem | DESCRIPTION | | TOTAL COST
| | | oty. | unit | unitPr.| Totsl | Hours | Cft.| Rete | Total N+l
| | | | | ! | | | |
1 HEALTH PHYSICS AND INDUSTRIAL 1,00 Lor 5000.00 S000 1000 EM  50.00 50000 55000
HYGIENE (1/2 FTE @ 2000 HRS/YR)
FOR DOCUMENT PREPARATION AKO REVIEW
........................................... !.-—-...--...-.--.a--n-----------------iv----«-----.---...----u---.--..|-...-.........
| TOTAL DIRECT ] 5000 | 50000 | $5000 |
OVERHEAD | 45.00% 2250 | 45.00% 22500 | 4750
------------------------------------------ T I ] B
TOTAL | 7250 | 1000 | 72500 | 9750
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SHIELDED TRANSFER TANKS -ALT.3

MBS ioisecnsraenees 6.2.01.41.10.15 CHARACTERIZ. FIELD ACTIVITIES
Cost Code ......... 1200 D & O FACILITY CHARACYERIZAT’N
perticipant ...... . 04 CHARACTERIZATION SUBCON'R

Contracting Type .. §

8/M Attribute .....

piscipline ........ X Engineering

B/B Title ......... CHARACTERIZ. - CHAR. FIELD ACT

Receiving Site .... X-10

Stendard Value File ORER0394.val

Estimate File: C:\PROJECTS\ORNLOZD\STT\ALTI\ALT3 st 5-27-96 12:06a

Bullding/Ares .......... 7918
Plant Site ...vvvennenan X

Level of Estimate ...... P
Funding TYPE ceeevnnnnss EXPENSE
Source Site ...coeenen.. X-10
Oiscipline Estimator ... G/C /DKA
Quantity Teke-Off By ... TEAM /DKA
Trace Number .....ccc0en X.1.4 0
Expiration Date: 06/29/95

| | | MATERIAL | LABOR | {
| 17ER | DESCRIPTION | { | ToTAL cosT |
| | | oty. | unit [ UnitPr.{ Total | Hours | Cft.| Rste | Total | netvr |
! ) ] | | | O | | |
| CHARACTERIZATION FIELD ACTIVITIES |
! I
| !
|1 SURFACE SAMPLING OF TANKS 1.00 LoT 1950.00 1950 32 FC  54.00 1728 3678 |
! |
2 RADIOLOGICAL SURVEY OF LEAD $.00 107 1000.00 1000 6 FC 54.00 216 1216 |
I I
R T R Prasresseneasn e Joorarenrenran s J-=reerenennses

| TOTAL DIRECT | 2950 | 1944 | 489 |
| OVERHEAD | 8.70% a7 | 8.70% 169 | 426 |
------------------------------------------- e sl IR
: TOTAL | 207 ) 364 2113 | 5320 |
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MBS L.icvsnennss
Cost Code ......... 1200
Participant ....... 04

Contracting Type .. S
B/M Attribute .....

Discipline ....vcn. X
B/M Title
Receiving Site
Starclard Value
Estimate File:

Engineering
cese X-10
File ORER0394.val

SHIELDED TRANSFER TANKS -ALT.3

ees 6.2.01.41.10.20 CHARACTERIZATION LETTER
D & 0 FACILITY CHARACTERIZAT'N
CHARACTERIZATION SUBCON'R

CHARACTERIZ. - CHAR. LETTER

€:\PROJECTS\ORNLDAD\STT\ALTI\ALTS . eat 5-27-94 12:06a

Building/Area ....... e 1918
plant Site ....oveennnas X

Level of Estimate ...... P
funding Type ...ecvacns . EXPENSE
Source Site ....cvi00enss X-10
Discipline Estimator ... G/C /DKA
Quantity Take-0ff 8y ... TEAN /DKA

Trace Number ........... X.1.5 0
Expiration Date: 05/29/95

| | I MATERIAL | LABOR | |
| 1rem | DESCRIPTION | | | TOTAL cosT |
| | | aty. | unit | unit or.| Total | Mours | Cft.} Rate | Totsl | netr |
| ! | i } [ ] | | t |
1 CHARACTERIZATION LETTER 1.00 Lot 100.00 100 % fC 54.00 864 964
------------------------------------------- T APl I
TOTAL DIRECTY | 100 | 864 | 964
OVERHEAD | 8.70X ? | 8.70% | 84
------------------------------------------- el St M
TOTAL | 09 ] 16 939 | 1048
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SHIELDED TRANSFER TANKS -ALT.3

WBS ..csecscorencs 6.2.01.41,20.15 ENGINEERING STWOIES Suflding/Ares .......... 7918
Cost Code ......... 5100 REMEDIAL DESIGN Plant Site .cuvevnnnneed X
Participant ....... 11 MMES TITLE I & II ENGR. Level of Estimate ...... P
Contracting Type .. G Funding TYP® «ccccerrsce EXPENSE
8/® Attribute ..... Source Site ....cennnaas X-10
Discipline ........ X Englneering Discipline Estimetor ... G/C /DKA
B/M Title ..euvee.. DEF. OF RESTOR. -PROC/WORKPLAN Quantity Take-Off By ... TEAM /DKA
Receiving Site .... X-10 Trace Number ........... X.1.6 0
standard Value File ORER0394.val Expirstion Dete: 05/29/95

Estimate File: C:\PROJECTS\ORKLDED\STT\ALT3\ALT3.est 5-27-9¢ 12:06a

| | | MATERIAL | LABOR |

| 17EM | DESCRIPTION | | | TOTAL cosT

| | | ety. | unit | uUnit Pr.| Totsl | Hours | Cft.| Rate | Total | Nel

| | | i | | I | |

|

|1 PERFORMANCE SPECIFICAT]1O0H 1.00 o7 4000.00 4000 960 XE  36.00 53760 57760

|

N e fremmsremnrs s e Jreasemneaeaes
| TOTAL DIRECT | 6000 | 53760 | 57760 |
| OVERHEAD | 45.00% 1800 | 45.00% 24192 | 2592 |
........................................... BT LA LI TEET PRy PYSPRERP P PP TP EPIPPPSPPITP T [PSPPPPPT T S
I TOTAL | 5800 | 940 | s } 83752 |
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SHIELDED TRANSFER TANKS -ALT.3

WBS ceeenncannronss 6.2.01.461.22.10 STATEMENT OF WORK/MANPOMER EST
Cost Code ......... 5100 REMEDIAL DESIGN
Participant ....... 68 MK-F PLANNING

Contracting Type .. G

8/% Attribute .....

Discipline ........ 0 Other

8/M Yitle ......... STATEMENT OF WORK/MANPOVER EST
Receiving Site ... X-10

Standard Value File ORERO3%4.val

Building/Ares ......... . 718 /3517
Plant Site .oinnenoaa... x

Level of Estimate .,..... P

Funding Type ........... EXPENSE
Source Site ....... veess X-10
Oiscipline Estimator ... 6/C /DKA
Quentity Take-Off By ... TEAM /DKA
Trace Number ........... 0.2.1 ©
Expiration Date: 06729795

Estimate File: C:\PROJECTYS\ORNLDEDASTT\ALTIWALT3.est 5-27-94 12:06a

{ | MATERIAL { LABOR ]
1TEM | DESCRIPTION | | | TotaL cost
| | oty. | unit |uniter.] Total | Wours | Cft.| Rate | Total | Hel
| | | i | | | | | | i
1 ACTION PLAN 1.00  LoT 1500.00 1500 240 MK 61.43 14743 16263
............................ R B e T T ET T R PEY [EPEZETRR RIS PRI SMENRE IO N
TOTAL DIRECT i 1500 | 14743 | 16243
TOTAL INDIRECT | 20.00% 300 | 20.00% 2949 | 3249 |
| overmeAd ! 8.70% 157 | 8.70% 1539 | 169 |
e etmesuatmacmrseesmeaessanenc e R feemereeceieonrnan.. TP, ceeeevannaronenanaea- | PR SR
| TotaL { 057 | 240 | 19231 | 21188 |
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SHIELDED TRANSFER TANKS -ALT.3

MBS vunvesenseceses 6.2.01.61.22,15 REMED. ACTIOM/DECOMMISSIONING
Cost Code ......... 6200 D & D IMPLERENTATION
Participant veveens 21 KMES PROCUREMENT

Contracting Yype .. G

B/M Attribute .....

biscipline ...... .. 0 Qther

8/% Title +oovunae. DECOMMISSTONING

Receiving Site .... X-10

standard Value File ORERO394.vel

Estimate File: C:\PROJECTS\ORNLDED\STT\ALTIVALT3.est 5-27-94¢ 12:06p

Building/ATeD cvoovne.n. T918 /3517

Plant Site ........e A
Level of Estimate ...... P
Funding Type ....ceennes SPECIAL (MO OH)

Source Site ....euuarees X-10
piscipline Estimator ... G/C /DXKA
Quantity Take-Off By ... DKA
Trace Number .......oeae 0.2.2 0
Expiretion Date: 06/29/95

l | | MATERIAL | LABOR i {
| 17em | DESCRIPTION | ] | TOTAL COST |
| | ] ety. | unit {uniter.| Total | Hours | Cft.| Rate | Totsl | et |
{ | | ! | I | ! ! } | |
| |
! |
R PROCURE HICS FOR STORING THE REMOVED 5.00 EA 30000.00 150000 0 0.00 ] 150000 |
1 RESIN |
] (QUOTE FROM SEG) |
| I
|2 PROCUREMENT SERVICES 1.00 ot $000.00 $000 0 0.00 0 9000 |
{ |
|3 DUNAGE & TRANSPORTATION @ 3X 1.00  Lo01 4770.00 4770 0 0.00 ] 4770 |
| |
S e fsosnersnssen e e frornmenneea s i |
| TOTAL DIRECT | 163770 § 0] 163770 |
| T | 8.25% 13511 | | 13511 |
Jromssracsnen s [rorsmrarensne s Joeaeeees e [reeemeieeses 1
| susTOTAL | 177281 | 0| 177281 |
| ovERHEAD i | { LB
I ERRRT emeeenee wetcecmececesisencootiaaan | EEE ST PEPPRPREPS A Jrememmmm e frenmecmnanennn

| TotAL ) 177289 | 0} 0} Tr28 |
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SHIELDED TRANSFER TANKS -ALT7.3

WBS ..ircicesnanacas 6.2.01.41.22.15 REMED. ACTION/DECOMMISSIONING Bullding/Ares .......... 7918
Cost COdE .auceaaans 6200 D &k D IMPLEMENTATION Plant Site .....ccueene « X
Participsnt ....... &9 MMES PROJECT MANAGEMENT Level of Estimate ...... P
Contracting Type .. G Funding Type ........... EXPENSE
/M Attribute ..., Source Site .......vee . X-10
piscipline ........ X Engineering Discipline Estimator ... G/C /OKA
B/M Title ...... ... MMES PROJECT SERVICES Quantity Take-Off By ... TEAM JDKA
Receiving Site .... X-10 Trace Nunber ........... X.1.7 0
$tandard Value File ORER0394.val Expiration Date: 06/29/95

Estimate File: Cz\PROJECTS\ORNLOD\STTAALTI\ALY3.est 5-27-94 12:068

{ { RATERIAL | LASOR |
17ER | DESCRIPTION | | | rvoraL cost
} ] oty. | unit | Unit Pr.| Totet | Hours | Cft.| Rete | Total | ML
| { | | | | 1 { | I
1 MMES PROJECT SERVICES 1.00 Lot 4000.00 4000 480 XE  56.00 26880 30880
|
2 VERIFY INTEGRITY OF BLDG. 3517 1.00 Loy 1500.00 1500 1580 XE  56.00 8560 10480 |
OVERHEAD CRANE FOR MANDLING THE
SHIELDED CASKS, WHICH WEIGH
APPROX. 43,000 LBS. LOADED. COSTS
ARE INCLUDED FOR SRINGING THE CRAKE
ON LINE.
3 SAFETY ASSESSMENT AND CRANE 1.00 tor 25000.00 25000 0 .00 0 25000
RECERTIFICATION
........................................... I"""“"“‘"'""“""""""""'""'""""""""""'“""""""|"'“'”"""‘
TOTAL DIRECT | 30500 | 35840 | 65340
OVERHEAD | 45.00% 13725 | 45.00% 16128 | 29853
........................................... |.-----...--..--.-..,.--..,--.-....--...-.l.».--...----.--.---.---.-------l..-..-----._.-
TOTAL | 44225 | 640 | 51968 | 96193
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SHIELDED TRANSFER TANKS -ALT.3

WBS ..ciivnoecanens 6.2.01.41.22,15 REMED. ACTION/DECOMMISSIONING
Cost Code ......... 6200 0 & D IMPLEMENTATION
Participant ....... a3 MX-F DIRECT WIRE

Contracting Type .. G

B/M Attribute .....

Discipline ...... .« 0 Other

B/N Title .iicane.» MK-F ADMIN, SUPPORT

Receiving Site .... X-10

Standard Value File OREROIP4.vat

Estimate File: C:\PROJECTS\ORNLDAD\STTVALTI\ALTI.est 5-27-94 12:068

7918 /3517

cseeennss K

Suflding/Area ....ceveee
Plant Site ....

Level of Estimate ...... P
Funding Type ....cceceee EXPENSE
Source SItE ...iovenres. X-10

Discipline Estimator ... 6/C /OXA
Quantity Teke-Off By ... DKA
Trace dumber ........... 0.2.3 0
Expiration Date: 06/29/95

| | | MATERIAL | LABOR |

R DESCRIPTION | | | TOTAL COS

| | | aty. | unit |unitpr.| Totsl | Hours | Cft.| Rate | Total | N+t

: | | | [ [ | | | I |

|1 WX-F ADMINISTRATIVE SUPPORT 1.00 tor 0.00 0 1600 AS 52.30 83680 83580

|

A R [+-onesmre st [eoranemnenn e e fmeemranranens |

| TOTAL DIRECY | 0| 83680 | 83680 |

| Tax | 8.25% 0| |
------------------------------------------- R H Pl o

| sustoTaL | 0| 83420 | 83680 |

] TOTAL INDIRECT | 20.00% 0| 20.00% 16736 | 16736 |

| OVERHEAD f 8.70% 0| 8.70% arss | 8736 |
........................................... |...---------..--..----»--------.---....I-....-..-.......-..--..-....-.-l-...--...-....

| ToraL | 0} 1600 | 109152 | 109152 |
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SHIELDED TRANSFER TANKS -ALT.3

6.2.01.41.22.15 REMED. ACTION/DECONNISSIONING
Cost Code ........ . 5100 REMEDIAL DESIGN

participsnt ....... &6 MK-F INDIRECTS ON FP
Contracting Type .. §

B/M Attribute .....

piscipline ........ O Other

B/ Titte ........ . MK-f INDIRECYS ON fP
Receiving Site ... X-10

Standard Value File ORERO3O4.val
Estimate File: C:\PROJECTS\ORNLOZD\STTAALTIVALTS.est 5-27-94 12:06a

CONTRACT MANAGEMENT

Buflding/Area ......u... 7918 /3517
Plant Site .......... e X

Level of Estimate ...... P

Funding Type .....o..... EXPENSE
Source Site ..... wraasss X-10
Discipline Estimator ... G/C /DKA
Quantity Take-Off By ... DKA

Trace Number ........... 0.2.4 0
Expiration Date: 08/29/95

| | { MATERIAL | LABOR | |
| 17em | DESCRIPTION | | ] ToTAL cosT |
| | aty. | unit | unit Pr.| Totsl | Kours | Cft.| Rate | Total | Het |

I | } ! l ] I | | | |

|

1 WC-F CONSTRUCTION MANAGEMENT 1.00  LOT 33440.00 33440 0 0.00 0 33440 |
i

Croesesmccmneamneneanansacasimann———————ne e Gemmmaoescaanteann Jomemmermcn it aaa e R ceerannns |
TOTAL INDIRECT | 33440 | (] 33440 |
OVERHEAD | 8.70% 2909 | 8.70% o 2909 |
------------------------------------------- e B ]
| ToTaL | 36349 | ol 0} 38349 |
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Cost Code ...
Participant
Contracting Type .. G

B/M Attribute .. ...

Disciptine Other
8/M Title MK-F ADMIN.
Receiving Site .... X-10
Standard Vaslue File ORERO394L. val

. 6200

Estimate File: C:\PROJECTS\ORNLDAD\STTAALTI\ALT3.est

SHIELDED TRANSFER TANKS -ALT.3

. 6.2.01.41.22.15 REMED. ACTION/DECOMMISSIONING

D & D IMPLENENTATION
MK-F DIRECTS ON FP

ADMINISTRATIVE SUPPORT

SUPPORT .

5-27-94 12:068

Suilding/Ares ....ccenun 7918 3547
Plant Site .....cvnvveee X

Level of Estimate ...... P

Funding TYPe ccnvees
Source Site ...iivieenns X-10
Discipline Estimator ... G/C /DKA
Quantity Take-0ff By ... DKA
Trece Number ........... 0.2.5 0
Expiration Date: 06/29/95

] | | MATERIAL ( LABOR |

| 17EN | DESCRIPTION | | | ToTAL cosT

| | | aty. | Unit | Unit Pr.] Total | Hours | Cft.| Rete | Total | K+l

| | | | ] | | | |

|

| ® MK-F ADMINISTRATIVE SUPPORT 1.00 Lov 0.00 0 920 As S2.30 48116 48116

|

Jsmsmsersene st Jrmrsse s |oroemrerasnen s |resaseenses

| TOTAL DIRECT | 0| 48116 | 48116 |

| TOTAL 1NDIRECT | 11.00% 0| 11.00% 5293 | 5293 |

: OVERHEAD ] 8.70% o 8.70% 4647 | 4647 |
........................................... I""""""'""""""""""""""'l “eemsecccmmveracecnaccesmacclereeceeaania.,

| TOTAL | 0| v | 58056 } 58056 |
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SHIELDED TRANSFER TANKS -ALT.

MBS ..oovnanoceenss 5.2.01.41.22.15.06 REMED. ACTION/DECOMMISSIONING
Cost Code ......... $200 D & D IMPLEMENTATION

Participant ..,.... 35
Contracting Type .. &

B/M Attribute .....
biscipline ........ 0 Other
B/M Title ..... ... DECOMMISSIONING

Receiving Site .... X-10
Standard Vaiue File ORER0394.val

ERVIRONMENTAL COMPLJANCE

Estimate File: C:\PROJECTS\ORNLOZD\STT\ALTI\ALT3.est 5-27-94 12:06a

3

Building/Area .......... 1918 /3517

Plant Site ......... eees X
tevel of Estimate ...... P

Funding TYpe ..eevueee.. EXPENSE
cesass X-10
Discipline Estimator ... G/C /DKA
Quantity Take-Off By ... YEAN /DKA

Source Site ......

Trace Kurber .....

Expiration Date: 06/29/95

| | MATERIAL | LABOR |
17EM | DESCRIPTION | | | voraL cost
| | oty. | unit |unitPr.|  Total | Hours | Cft.| Rate | Totsl | et
| | | i | | | i | i
1 HEALTH PHYSICS AND INDUSTRIAL 1.00 o7 5000.00 5000 1000 EH 50.00 50000 55000
HYGIENE (1/2 FTE)
FOR FIELD SUPPORT
------------------------------------------- B ] ot LR
TOTAL DIRECT | 5000 | 50000 | 55000
QVERKEAD | 45.00% 2250 | 45.00% 22500 | 24750
........................................... I""'"""'""'"‘“""""“"'""‘"'I""""""""'""""“’"""’l"'""""""’
TOTAL | 7250 | 1000 | 72500 | nrso
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SHIELDED TRANSFER TANKS -ALT.3

WBS ....... wererase 6.2.01.41.22,15.06 REMED. ACTION/DECOMMISSIONING
Cost Code D L D IMPLEMENTATION
Participant ....... 41 MMES FIELD MAINTENANCE

Contrecting Yype .. G
8/M Attribute .....

Discipline ........ 0 Other
B/M Title ......... DECOMMISSIONING
Receiving Site .... X-18

Standard Velue File ORERO394.val

Building/Ares .......... 7918 /3517

Plant Site .....ccc0vunn X
Level of Estimate ...... P
funding Type ........... EXPENSE
Source Site ........ vens X-10

Discipline Estimator ... G/C /DKA

Ouantity Teke-0ff By

«os DKA

Trace Wumber ........... 0.2,7 0

Expiration Date: 06/29/95

Estimate File: C:\PROJECTS\ORNLDED\STT\ALT3\ALT3.est 5-27-94 12:06a

| | | MATERIAL | LABOR | )
| 17em | DESCRIPTION | | | votAL cost |
| | | ety. | unit |unitPr.] Total | Wours | Ctt.| Rate | Tots! | et |
| | | | | | | | ] | | |
l |
l |
|1 ESTABLISH CONTAMINATION CONTROL 1.00 o7 20000.00 20000 &40 XE 38.32 24525 44525 |
| AREAS, VASTE PXG. ZONES, AND LOADING |
| AREA |
I |
| 1A PREPARE NEGATIVE AIR PRESSURE 1.00 0T 200000.00 200000 0 0.00 4 200000 |
| ENCLOSURE AT ENTRANCE ]
| |
j2 HP TECHNICIAN 1.00 Lov 0.00 0 160 xx 65.77 10523 10523 |
| |
|3 IH TECHNICIAN 1.00 o1 0.00 0 80 Xx  65.77 5262 5262 |
| I
| & SANPLING COSTS FOR APPROX. 10 10.00 EA 280.00 2800 0 0.00 0 2800 |
| SAMPLES (RCRA |
| I
| S SAMPLING COSTS FOR APPROX. 40 40.00 EA 132.00 5280 [ 0.00 0 5280 |
| SAMPLES (RAD - GROSS ALPRA & BETA) |
| I
| & SAMPLING COSTS FOR APPROX. 40 40.00 EA 65.00 2600 0 0.00 ] 2600

| SANPLES (RAD - GAMMA)

!

I |
| 7 VASTE CHARACTERIZATION OF COMTENTS 5.00 EA 2300.00 11500 0 0.00 0 11500 |
| OF TANKS

|

|

|8 AFTER CASKS ARE MOVED TO 3517 & LIDS 5.00 EA 100.00 500 200 X 38.32 7664 8164

| ARE REMOVED, DEWATER VITH AVAIL.

| SYSTEM IN 3517, THEN PUNP |
| RESINS INTO NIC’S FOR STORAGE, |
|

| % INSTALL DOUBLE-CONTAINED A-128 3041 20.00 LF 150.00 3000 48 X 38.32 1239 4839

| $.S. PIPE & FITTINGS TO PUMP

| CONTENTS OUT OF TANKS INTO HIC'S |
| (ASSUME APPROX. 20 LF PIPE) |
I

] 10 INSTALL PUMP & ACCESSORIES 1.00 EA 7500.00 7500 120 X 38.32 4598 12098
|

i DECONTAMINATE INTERIOR AND EXTERIOR 5.00 EA 5000.00 25000 1200 XE 38.32 45986 70984
|

|

OF CASKS USING ICE BLASTER,ETC.
TEST, REPEAT PROCEDURE AS ¥
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SNIELDED TRANSFER TANKS -ALT.3

| | MATERIAL | LABOR | |
ITER | DESCRIPTION | { | TOovAL cosT |
{ | aty. | unit |uniter.| Total | Hours | Cft.| Rate | Total | Ket |
| | | i | | | | |
| NECESSARY TO PREPARE TANKS FOR
| RESALE OR MATERIAL SALVAGE
(DECONTAM. PIPE, PUMP, AND FITTINGS,
ALSO) {
13 TESTING, TAG & INSPECTION 1.00 o7 2782.00 2782 61 12 401 2502 $284
1% MOBILIZATION & DEMOBILIZATION 1.00 o7 4173.00 4173 122 12 40t 5003 9176 |
|
| 15  SUPPORTING ITEMS, BREAKAGE, & WASTE 1.00 107 13909.00 13909 245 212 41.0% 10048 3957
|
16 LOST WORK TIME DUE TO ENTERING 0.00 0.00 0 X5 2z 4100 14149 14149
SPECIAL SECURITY AREAS.
17 JOB CONDITIONS/PERS.TINE 0.00 0.00 0 96 22 4101 39617 39817
18 CLEANUP 1.00 tor 2990.00 2000 181 22 4101 6603 9593
..................... L B S LTI TN PRI ERI
TOTAL DIRECT | 302034 | 178817 | . 480351
TAX | 8.25% 24918 | | 24918
Careeesssmmecasseensasesesssseeemsnccmescas freemem v oo Jmreermna et ea e Jommenmnnnn
SUBTOTAL i 326952 | 178317 | 505269
OVERHEAD | 45.00% %1128 | 45.00% 80243 | 271N
........... LT T T n ] CLTTEEER ISP REPPPPPITTN DRSPS
TOTAL i 474080 | 4343 | 258560 | 732640
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SHIELDED TRANSFER TANKS -ALT.3

MBS .eeeciacnrsesss 6.2.01,41,22,15.06 REMED. ACTION/DECOMMISSIONING
Cost Code .. 6200 0 & D IMPLEMENTATION

participant ....... $3 FP UNIT SUBCOMTRACTS

Contracting Type .. 6

8/M Attribute .....

pbiscipline ........ O Other

B/K Title ......... DECOMMISSIONING - FPSC

Receiving Site .... X-10

Standard Value File ORERO394.val

Estimate File: C:\PROJECTS\ORNLOZD\STT\ALTI\ALY3.est 5-27-94 12:06a

Building/Ares .......... 7918 /3517

Plent Sfte ....ciieeeea X
Level of Estimate ...... P

Funding Type ........... EXPENSE

Source Site .......000. Xo

10

Discipline Estimator ... 6/C /DKA
RQuantity Take-Off By ... DXA

Trace Number ........... O.
Expirstion Date: 06/29/95

2.8 0

| | | MATERIAL | LABOR | I
| 17EM | DESCRIPTION | | | ToTAL cosT |
| | | oty. | unit |unit Pr.| Total | Hours | Cft.| Rate | Total | Nl |
| { ! | | | | | | | | |
I I
| 1 FP SUBCONTRACTOR 7O REMOVE THE LEAD 60.00  TONS 4800.00 288000 0 0.00 0 288000 |
| SHIELDING FROM 3 OF THE 5 TANKS AND |
| SMELT THE REMAINING METAL IN |
| THEIR INDUCTION FURNACE. THE TANK |
| SCRAP COULD THEM BE SOLD IF SUITABLE |
| FOR REUSE OR TRANSFERRED TO ]
} THE DOE SCRAP METAL PROGRAM. |
| THE LEAD IS TO BE RETURNED TO THE |
| ORNL LEAD RECOVERY PROGRAM. |
| 3 TANKS X 40,0008 = 120,000# |
| |
------------------------------------------- b Rttt it Rl
| TOTAL DIRECT | 288000 | 0] 283000 |
| OVERNMEAD | 8.70% 25056 | 8.70% o] 25056 |
-------------------------------------- R Bt U] Rttt M
l TOTAL | 313056 | 0| o] 313056 |
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SHIELDED TRANSFER TANKS -~ALYT.3

WBS ....... earesean 6,2.01.41.22.15.04 REMED. ACTION/OECOMMISSIONING Bufiding/Area ...c.e.n.. 7918 /3517

Cost Code ...... ... 6200 D & D IMPLEMENTATION Plent Site ....eacevnne K

participant ....... 53 P UNIT SUBCONTRALTS Ltevel of Estimate ...... P

Contracting Type .. & Funding Type ...ccvnnn.. EXPENSE

8/K Attribute ..... Source 5ite ....000uens. X-10

Discipline ........ 0 Gther Discipline Estimator ... 6/C fOXA

B/M Title ........ . DECOMMISSIONING - FPSC Quantity YTake-Off By ... DKA

Receiving Site .... X-10 Trace Nurber ........... 0.2.9 0

Starcierd Velue File ORERDO394.val Expiration Date: 06/29/95

Estimate File: C:\PROJECTS\ORNLOZDA\STT\ALTI\ALTI.est 5-27-94 12:06a

| | | MATERIAL | LABOR

| 1rem | BESCREPTION | | TOTAL COST

| I | aety. | unit | unitpr.] Totel | Hours | Cft.| Rete | Total ML

| | { { l | l {

| SALVAGE VALUE OF 2 YTANKS '

I I
1 CARBON STEEL 15.00 ToNs -60.00 -900 (] 0.00 1] -900
2 STAINLESS STEEL 11.00  Tons -200.00 ~2200 0 0.00 0 -2200

] ) |

|3 LEAD 21.00 TONS ~225.00 -4725 0 0.00 B 4725 |

------------------------------------------- R T L L LT DR P P
TOTAL DIRECTY | -7825 | 0 | ~-7825
OVERNEAD | 8.70% -681 | 8.70% 0] -681

---------------------------------- R e b i At Rt il Ittty

| ToTAL i -8506 | 9} 0| -8506 |
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W8S .

Cost Code ......... 6200
Perticipant

Contracting Type .. $

8/K Attribute
Discipline ........ ]
B/N Title

Other

Receiving Site .... X-10
Standard value File ORER0394.val
Estimate File: C:\PROJECTS\ORKLDED\STTA\ALTI\ALT3.est 5-27-94 12:06e

DECOMMISSIONING - MK DH

SHIELDED TRANSFER TANKS -ALT.3

............. 6.2.01.41.22,15.04 REMED. ACTION/DECOMMISSIONING
D & D INPLEMENTATION
MX-F DIRECT WIRE

Building/Area .......... 7918 /3517
Plant Site .......... e X

Level of Estimate ,..... P

funding Type .....c...e. EXPENSE
Source S$7te ....cu00en .. X-10

Discipline Estimator ... 6/C fOKA
Quantity Teke-Off 8y ... DKA
Trace Sumber ........... 0.2.1%0 0
Expiration Date: 06/29/95

B-58

i | | MATERIAL | LAgOR |

| 17EM | DESCRIPTION | | | TOTAL cost
| | | aty. Unit | tnit Pr.] Total | Hours | Cft.| Rate | Total | Mot

| | | | | | |

I

|1 ADDITIONAL REINF. AND PREPARATION Of 1.00  LOT 10000.00 10000 400 X2  25.00 10000 20000
| BLDG. 3517 FOR TANK DRAINING,

| RECYCLIMG, ETC.

I

|2 REMOVE 5 CASKS FROM UNDER A SHED 5.00 EA 0.00 ] 8 0P 23.55 2284 2284
| ROOF QUTSIDE BLDG. 7918. TRAKSPORT

| TANKS TO 3517 IN DOE APPROVED

| CERTIFIED KIC (PROC. BY MMES)

|

|3 CONTINUED 5.00 EA 0.00 ] 8 L 18.8 1506 1506
I

| & CONTINUED 5.00 EA 0.00 0 80 TD  20.44 1635 1435
|

| s AFTER DEWATERING, SAMPLING, PUMPING 5.00 EA 0.00 ] 80 op 28.55 2284 2284
| RESINS, AND DECOM. IS DONE,

| TRANSPORT TANKS TO SEG

| CASSUMED 3 TANKS TO BE SMELTED AND 2

| TO BE SALVAGED)

|

| 6 CONT INUED 5.00 EA 0.00 o 80 L 8.8 1506 1506
I

|7 CONTINUED 5.00 EA 0.00 ° 80 T 20.44 1635 1635
|

|8 PPE - LEVEL C 830.00 WRS 25.06 22035 220 L 18.82 6140 28175
|

|9 TESTING, TAG & INSPECTION 1.00 07T 320.00 320 55 22 22.72 1250 1570
!

| 10 MOBILIZATION & DEMOBILIZATION 1.00 107 961.00 961 8 7 2.1 1886 2847
|

| 11 SUPPORTING ITEMS, BREAKAGE, & WASTE 1.00 o7 1602.00 w2 s 1 »2.n 3749 5351
{

| 12 HEALTH PHYSICS 0.00 0.00 0 10 2.1 3181 3181
| .

| 13 INDUSTRIAL HYGIENE 0.00 0.00 0 105 2.n 385 o5
|

| %  LOST WORK TIME DUE TO ENTERING 0.00 0.00 0 198 2 2.m 4493 4498
} SPECIAL SECURITY AREAS.

|

| 5 JOB COMDITIONS/PERS. TIME 0.00 0.00 0 665 n 2.7 15108 15108
I
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SHIELDED TRANSFER YANKS -ALT.3

| | | WATERIAL \ LABOR | i
| 17eM | DESCRIPTION | | | totAL cost |
| } | aty. | unit | unit Pr.| Total | Hours | Cft.| Rete | Total | M+l |
| ] { | } I | | | |
16 CLEANUP 1.00 LoT 349.00 My m 22 2.7 2522 2871 |

I

17 TRAIN, SHOP, SM TOOLS 1.00 o7 908.00 o8 122 2 2.7 272 3680 |

|

------------------------------------------- e e S B
TOTAL DIRECY | ) 36175 | 62341 | 98516 |
TAX | 8.25% 2984 | | 2084 |
............................................ R LI O L ELRTREEEY EEPTRPTRPPTSRPTIITSTTIS TS R
| sustoTaL | 39159 | 62341 | 101500 |
| TOTAL INDIRECT | 20.00% 7832 | 20.00% 12468 | 20300 |
OVERHEAD | 8.70% 4088 | 8.70% sso8 | 10596 }
------------------------------------------- O Bl E |
TOTAL | 51079 | 2744 | 81317 | 132396 |
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SHIELDED TRANSFER TANKS -ALT.3

WBS t.iiiiiiiinnas 6.2.01.41,22.15.04 REMED. ACTION/DECOMMISSIONING
Cost Code ......... 6200 0 & D IMPLEMENTATION

Participant ....... &3 MK-F DIRECT HIRE

Contracting Type .. §

B/W Attribute .....

Discipline ........ 0 Other
8/M Title ......... DECOMMISSIONING - MX SUPPORT
Receiving Site ... X-10

S$tandard Value File ORERO394.val
Estimate File: C:\PROJECTS\ORNLDZD\STT\ALT3\ALT3.est 5-27-94 12:06a

Building/Area .......... 7918 /3517
Plant Site ....... causee X

Level of Estimate ...... [ 4

Funding Type ........... ENPENSE
Source Site ............ X-10

Discipline Estimator ... G/C /DXA
Quantity Take-Off 8y ... DXA
Trace Number ...... eeees 0,211 O
Expiration Date: 06/29/95

| | | MATERTAL | LABOR | |
| 17em | OESCRIPTION | | | votAL cosT |
| | | aty. | unit | unitPr.| Total | Hours | Cft.| Rete | Totat | HelL |
| | | | ! | | | |
I |
} 1 TEMPORARY FACILITIES 1.00 LoT 2500.00 500 160 X2 25.00 4000 4500 |
I

|2 TEMPORARY SERVICES 1.00 LOT 5000.00 5000 320 X3 28.00 8950 13960

[

|3 MATERIAL HANDLING 1.00 07 0.00 0 220 T 20.44 4906 4906 |
|

| & CONT INUED 1.00 o7 0.00 0 20 L 18.8 4517 4517

I

| GOV'T EQUIP, |
I |
}s TRUCK MTO. HYDRAULIC CRANE 10.00 MOS 5150.00 51500 0 0.00 0 51500 |
!

| 6 FLATBED TRUCK 200.00  HRS 15.00 3000 0 0.00 ] 3000

|

|7 PICKUP TRUCK 1600.00  HRS 1.75 2800 9 0.00 ] 2800

!

|8 0.00 0.00 o o 0.00 (1] 0

| TRAINING / MEDICALS / PLANNINWG

|

|9 HAZARDOUS MASTE TRAINING 30.00 750.00 22500 1200 X 54,00 64800 87300

|

] 10 RAD WORKER TRAINING 30.00 EA 250.00 7500 720 X 54.00 38880 46380 |
I I
| 11 PHYSICAL EXAM 30.00 350.00 10500 120 X 54.00 6480 16980 |
] i
| 12 WHOLE BOOY COUNT 30.00 EA 0.00 0 90 X 54.00 4850 4250

|

| 13 urInALYSIS 30.00 EA 0.00 ¢ 30 X 54.00 1620 1620
|

| 14 RESPIRATOR FIT 30.00 EA 105.00 3150 30 X 56.00 1620 4770
|

| 15  EXTERWAL DOSIMETRY 30.00 EA 80.00 2400 ] 0.00 0 2400
|

| 16  LOST WORK TINE DUE TO ENTERING 0.00 0.00 0 189 22 4465 8439 8439

I SPECIAL SECURITY AREAS.

| |

| TOTAL DIRECT | 110850 | 149082 | 259932
| Tax | 8.25% 9145 | D15
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SHIELDED TRANSFER TANKS ~ALT.3

i 1 | MATEREAL | LABOR | |
| 11EmM | DESCRIPTION | { | toraL cost |
| i | oty. | unit ] unitpr.] Total | Hours | Cft.| Rete | Total | Wet |
| ! | | ] | 1 1 1 : {
[ R bt Jarommmmmmee e e T LLELEESLL S DR P LEERT
| sustoTAL ) 119995 | 149082 | 269077 |
| TYOTAL INDIRECT | 20.00% 23999 | 20.00X 20816 | 53815 |
| OVERMEAD { 8.70% 12527 | 8.70% 15564 | 28091 |
........................................... Jomememmmrme e e [ e st [
| ToTaL | 156521 | 3339 | 194462 | 350083 |
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SHIELDED TRANSFER TANKS -ALT.3
MBS civeennnas eenes 6.2.01,41.22.15.06 REMED. ACTION/DECOMMISSIONING
Cost Code ......... 9300 TREATMENT, STORAGE & RISPOSAL
participant ....... 92 WASTE MANAGEMENT
Contracting Type .. G
B/M Attribute ,....
Discipline ........ 0 Other
B/M Title couevees. MASTE MANAGEMENT
Recelving Site .... X-10
Standard Value File ORERO394.val
Estimate File: C:\PROJECTS\ORNLDED\STT\ALTI\ALT3 est 5-27-94 12:068

Building/Area ....0v.... 7918 /3517

Plant Site 4
Level of Estimate ...... P
FUNAING TYPE vevennnnene EXPENSE

Source Site ............ X-10
Discipline Estimator ... G/C /DKA
quantity Tske-0ff 8y ..., DKA
Trace Humber ........... 0.2.12 0
Expiration Date: 06/29/95

ITTexn

] | | MATERIAL | LABOR | |
| 17Em | DESCRIPTION | | | ToTAL cosT |
| | | oty. | uUnit | unit Pr.} Totel | Mours | cft.| Rete | Total | LIRS |
] | | | | | | | | | |
] |
|1 WASTE MANDLING AND STORAGE (DATA 1.00 (0T  300000.00 300000 0 0.00 ] 300000 |
| PROVIDED 8Y TOM SCAMLAM FRON |
| PREVIOUS PROJECT. ALLOMANCE INCLUDES |
| ALL PARTICIPANTS INVOLVED 1N |
| CONSTRUCTING SILOS AND PLACING )
| CONTAINERS. ) |
| |
------------------------------------------- Rt e Lo
| TOTAL DIRECT | 300000 | 0| 300000 |
| OVERHEAD | 45.00% 135000 | 45.00% 0| 135000 |
fosmemnn e oo o |-onreaeraneens
| TotAL | 435000 | ol 0] 435000 |
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dDisciplines
X: Engineering
Q: Other

SHIELDED TRANSFER TANKS -ALT.3

Total Lsbor Mours: 19443

COST SURARY
| MATERTAL LASOR TOTAL COST |
| Line Item Cost { 1258054 | 868287 2128341 |
Total Tex | 50558 0 $0558
........................... LT T B B
SUBTOTAL | 1308612 868287 2176899
Totat Indirect | 65571 | &7282 132833
........................... L L T LT TTETE FELIPIT ST
SUBTOTAL | 1374183 935549 2309732
Overhead { 353675 265621 819296
eecmeeescemesnemmesnnaann LTI PRPETTPRIS ST smseefoemnasnacmensrcnnnacconarecnsnsnennanlsamncannns
SUBTOTAL { 1727858 1201170 2929028
contingency ! 603099 401452 1004751
........................... B ) EE T T Rar T
SUBTOTAL | 2330957 1602822 3933779
| Market Adjustment | 0
Jroemermnmnmnmeannnans it o T TETEEILTSPOPEPET EENRCRRESPES PR PO
} T0TAL { 3933779
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ALTERNATIVE 4 - REMOVE CONTENTS/RECYCLE METAL

ORDER OF MAGNITUDE COST ASSESSMENT
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PROJECT: SHIELDED TRANSFER TANKS -ALT.4

eeeees Participant ......

04
1
21
35
41
49
51
53
66
&7
68
9
92
9%

CHARACTERIZATION SUBCON’R
MMES TITLE I & 11 ENGR.
MMES PROCUREMENT
ENVIRONMENTAL COMPLIANCE
MMES FIELO MAINTENANCE
MHES PROJECT MANAGEMENT
FIXED PRICE COMSTRUCTION
FP URIT SUBCONTRACTS
HK-F INDIRECTS ON FP
MK-F DIRECTS ON FP

MK-F PLANNING

ER DIVISION

MWASTE MANAGEMENT

NMES PLAN/COORD INATION

- YOTAL
CONT INGENCY

GRAND TOTAL

FISCAL YEAR SUMMARY

.......... semmsanan

$1 X $1000
FISCAL YEAR
1995 Total
] 6
42 A2
180 180
124 126
430 430
76 76
M b
541 541
82 82
116 116
22 22
&2 42
750 750
46 46
2838 2838
979 e
3817 3817
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SHIELDED TRANSFER TANKS -ALT.4

SUMMARY REPORT

$1 = $1000
05/27/9%
Arranged By: WBS / Participant / Trace Number
--------- Unescalated ~~------o- esoroc---- Egcalated ----cceenen
Material Labor Total Material Labor Total
1 s s $
6.2.01.41 uBS 6.2.01.41
04 CHARACTERIZATION SUBCOM'R
X.1.4 CHARACTERIZ, - CHAR. FIELD ACT 3 2 5 3 2 5
X.1.5 CHARACTERIZ. - CHAR. LETTER 0 1 1 0 1 1
TOTAL CHARACTERIZATION SUBCON’R 3 3 [] 3 3 é
11 MMES YITLE [ & 1] ENGR.
X.1.6 DEF. OF RESTOR. -PROC/WORKPLAN 3 39 42 3 40 43
JOTAL MMES TITLE 1 & 11 ENGR. 3 39 42 3 40 43
21 MMES PROCUREMENT
0.2.2 DECOMMISSIONING 177 [} 177 180 0 180
TOTAL MMES PROCUREMENT 177 0 \77 180 0 180
35 ENVIRONMENTAL COMPLIANCE
0.2.5 DECOMMISSIONING 7 3 80 7 75 a2
X.1.3 PROJ. MGMT - ESKH OVERSIGHT 4 36 40 4 37 41
TOTAL ENVIRONMENTAL COMPLIANCE 1 109 120 1" 112 i3
41 MMES FIELD MAINTENANCE
0.2.6 DECOMMISSIONING 346 52 418 3 53 430
TOTAL MMES FIELD MAINTEMANCE 366 52 418 377 53 430
49 MMES PROJECT MANAGEMENT
X.1.7 MMES PROJECT SERVICES 41 32 3 43 33 76
TOTAL MMES PROJECT RAMAGEMENT 41 3R 43 &3 13 76
51 FINED PRICE CONSTRUCTION
0.2.7 DECOMMISSIONING - FP SERVICES &8 37 & 50 38 a8
0.2.3 OECOMMISSIONING - FP SERVICES 63 215 253 12} 223 294
TOTAL FIXED PRICE CONSTRUCTION 116 252 368 121 261 3a2
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Arranged By: WBS / Participent / Trace Number

6.2.01.41 wBS 6.2.01.4¢
53 PP UNIT SUBCONTRACTS
0.2.9 DECOMMISSIONING
TOTAL FP UNIT SUBCONTRACTS

66 Wx-F INDIRECTS ON FP
0.2.3 MK-F INDIRECTS OM fP

TOTAL MK-F INDIRECTS ON FP

&7 MK-F DIRELYS ON FP
0.2.64 NX-F ADNIM. SUPPORT FOR FP

TOTAL MK-F DIRECTS OM FP

&8 MX-F PLANNING
0.2.1  STATEMENT OF WORK/MANPOMER EST

TOTAL MK-F PLANNING

90 ER DIVISION
X.1.1  PROJ. MGMT - PROJ. INTEGRATION

TOTAL €R DIVISION

92 MASTE MANAGEMENT
0.2.10 WASTE MANAGEMENT

JOTAL WASTE MANAGEMENT

96 MMES PLAN/COORDINATION
X.1.2  PROJ. MGMT - OVERSIGHT/SUPPORT

TOTAL MMES PLAN/COORDIMATION

TOTAL W8S 6.2.01.41

SHIELDED TRANSFER TANKS -ALT.4

SUMMARY REPORT
31 = $1000
05727/9%
--------- Unescalsted -=~------- seesnecao- Egeplated cveccvcenre
Material © Labor Total Material Labor Total
s s s $ $ ]
522 ] 522 541 0 541
522 0 522 541 0 541
»n 0 n 82 0 82
bad 0 bal a2 ] a2
0 112 112 0 116 116
[ 112 12 0 116 116
2 19 21 2 20 2
2 19 21 2 20 &2
4 36 40 4 37 13|
4 36 &0 4 37 13}
75 [ 725 50 0 750
25 o 725 750 0 750
[ &1 45 3 L2 ")
é &1 45 4 42 [*3
2053 95 2748 2 nr 838
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Arranged By: WBS / Participant / Trace Number

SUB - TOTAL
CONTINGENCY

GRAND TOTAL

SHIELDED TRANSFER TANKS -ALY.é

SUMMARY REPORT

$1 = $1000
05/27/94
--------- Unescelated -------v-- =-se------ Egscolated -------s---
Material Labor Total Material Labor Total
s $ 3 s %
2053 895 2748 221 "z 2838
714 235 949 37 262 79
2767 930 3697 2858 959 3817
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SHIELDED TRANSFER TANKS -ALT.4

Creation Date 05/17/94
Revision Number ... 2

Project Estimator.. DK ATKIN

W8S ...... cecnnnass $.2.01.41.01.01 PROJECT INTEGRATION
9100 PROJECT INTEGRATION
Participant ....... 90 ER DIVISION

Contracting Type .. 6
B/M Attribute
Discipline ........ X Engineering

B/M Title (........ PROJ, MGNY - PROJ. INTEGRATION
Receiving Site ... X-10

Standard Value File ORERO394.val

Estimate File: C:\PROJECTS\ORNLDED\STT\ALTA\ALT4.est 5-27-94 12:10s

Estimating Job Number ..

Project Engineer ....... RR HINTON
Building/Area ....c.nvn.. 7918
Plant Site ... novceenaa X

Level of Estimate ...... P
funding Type ......c.. .« EXPENSE

Source $ite ....cunanue. X-10
Oiscipline Estimator ... G/C /DKA
Quantity Take-Off By ... TEAM /DKA
Trace Number ........... X.1.1 O
Expiration Date: 046/29/95

| | MATERIAL LABOR | |
1TEM | DESCRIPTION | | TovaL cost |
| | ety. | unit | unitPr.| Total | Wours | Cft.| Rate | Total | Kol
{ | | ! ! } | }
1 ER PLANNING (1/4 FTE @ 2000 HRS/YR) 1.006 Lot 3000.00 3000 500 gV 50.00 25000 28000
| INCLUDES PROJECT NANAGER AND
PORTIONS OF A PROJECT AMALYST AND
PROJECT ENGINEER
------------------------------------------- froeesease s e e
| toraL pirect | 3000 | 25000 | 28000 |
| ovERnEAD | 45.00% 1350 | 45.00% 11250 | 12500
T L T T EP I RIS TIPS I wemoenamnnn aleccanns —en——-
| TotaL | 4350 | s00 | 36250 | 40600
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SHIELDED TRAMSFER TANKS -ALT.4

WBS vveneoeavencees 6.2.01,41.01.02 PROJECT OVERSIGHT AND SUPPORT
PROJECT INTEGRATION
MMES PLAN/COORDINATION

Participant ....... $%

Contracting Type .. G

8/% Attribute .....

piscipline ........ X Engineering
8/M Title ......... PROJ. MGMT - OVERSIGMT/SUPPORT

Receiving Site .... X-10

Standard Value File ORER0394.val

Estimate File: C:\PROJECTS\ORNLDZD\STT\ALT4\ALT4.est 5-27-94 12:10s

Building/Ares .......... 7918
Plent Site .....ecuvneee X

Level of Estimate ...... P
Funding Type .....v.o... EXPENSE
Source Site .......000.. X-10
Discipline Estimator ... G/C /DKA
Quantity Take-Off By ... TEAM /DKA
Trece Nuwber ........... X.1.2 0
Expiration Date: 06/29/95

MATERIAL

TJOTAL COST

Qty. |} Unit | unit Pr.|

I
1TeM |
!
I | I I

|
DESCRIPTION |
|
]

Kol

1 MMES PLANNING AND COORDINATION - THE
PROJECT QVERSIGHT/SUPPORT PROVIDES
FOR THE TRHE PERFORMANCE
MEASUREMENTS AND FIMANCIAL CONTROLS
BASED ON AN INTEGRATED COST AND

|

!

|

|

{

| 1.00
|
|
|
|
} SCHEDULE CONTROL SYSTEM. THE
|
|
|
!
|
|
|
!
|
|

Ler 3000.00

PROJECT SUPPORT IS ALSO RESPONSIBLE
FOR ENSURING COMPLIANCE WITH EPA AND
TDEC REQUIREMENTS, AND

COMPLIANCE WITH APPLICABLE
REGULATIONS AKD OTHER MMES POLICIES
AND PROCEDURES

|
TOTAL DIRECT {
OVERHEAD | 45.00%
|
|

]
'
.
»
i
:
1
a
1
.
[
.
.
’
.
1
'
]
)
»
v
.
.
.
.
.
1
.
.
»
.
v
.
.
.
]
]
.
.
'
.
.
.

| ToTAL

28000 31000
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WBS c.ivasens treaes §.2.01.41.01.03
Cost Code ......... 9100
participant ..... . +1

Contracting Type .. G
8/M Attribute .....

SHIELDED TRANSFER YARKS -~ALT.4

ESL M OVERSIGHT
PROJECT INTEGRATION
ENVIRONMENTAL COMPLIANCE

Discipline ........ X Engineering .
8/ Title ..... waae PROJ. MGMT - ESEH OVERSIGHT
Receiving Site .... X-10

Standard Value File ORERO394.val

Estimate File:

C:\PROJECTS\ORKLOZD\STT\ALT4\ALT4. est 5-27-94 12:10a

Building/Area ....c....o 918
Plant Site ....cceceenns X

Level of Estimate ...... P
Funding Type .....c..... EXPENSE
Source Site Xx-10
Discipline Estimator ... G/C /DKA
Quantity Take-Off 8y ... TEAM /DKA
Trace Number ........... X.1.3 0
expirstion Date: 06/29/95

| | | MATERIAL | LABOR i
} rvem | DESCRIPTION 1 ] | ToTAL OST
i | [ aty. | unit | unict pr.] Total | Hours | Cft.| Rete | Total | nel
| | | | ] \ ] i | |
1 HEALTH PHYSICS AND INDUSTRIAL 1.00 tor 3000.00 3000 500 EH  50.00 25000 28000
AYGIENE (174 FTE § 2000 HRS/YR)
INCLUDES DOCUMENT PREPARATION AND
REVIEW
|
................. epecsvenasccsntcecnnoneann |_.»-....,-..-.--.-..-....a..----..------!-.-------»-.e---..-._-.---.--..'-..‘.-..,--.-o.'
TOTAL DIRECT | 3000 | 25000 } 28000
DVERHEAD | 45.00% 1350 § 45.00% 1250 | 12600
................. T Lo TR e UETR CRTIEE e SR R R e R TS L] EETR TR R
| ToTAL | 4350 [ 500 { 35250 | 40800 |
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SHIELDED TRANSFER TANKS -ALT.4

WBS ..oicianannns os 6.2.01.41.10.15 CHARACTERIZ, FIELD ACTIVITIES

Cost Code .....e... 1200
Participant
Contracting Type .. §
B/K Attribute .....
piscipline ........ X
B/M Title
Receiving Site .... X-10
Standard Value File ORERQ394.val

Engineering

D & O FACILITY CHARACTERIZAT'N
CHARACTERIZATION SUBCON’R

CHARACTERIZ. - CHAR. FIELD ACT

Estimate File: C:\PROJECTS\ORNLOZD\STT\ALTA\ALTG.est 5-27-96 12:10s

Building/Area 7918
Pisnt Site .ccveveacenen X

Level of Estimete ...... P
Funding Type «veeevnenn. EXPENSE
Source Site ............ X-10
Discipline Estimator ... G/C /DKA
Quantity Teke-Off By ... TEAM JDKA
Trace Number ,......... . X140
Expiration Date: 06/29/95

| | | MATERTAL i LABOR {

| 11En | DESCRIPTION | | | ToTAL cost

| | | oty. | unit | unitPr.] Totel | Wours | Cft.| Rate | Total | Nel

| | | | | | | | | ] } |

] CHARACTERIZATION FIELD ACTIVITIES }

| |

I

| SURFACE SAMPLING OF TANKS 1.00 o7 1950.00 1950 32 FC 54,00 1728 3578

|

|2 RADIOLOGICAL SURVEY OF LEAD 1.00 LoT 1000.00 1000 4 FC 54,00 216 216 |

{ {

R bty it sresmeereseneeees frrosmmsoeneenes ot frmmmmrenmeneas

| TOTAL DIRECT | 2950 | 1964 | 4894

| OVERKEAD | 8.70% a7 | 8.70% 169 | 426
------------------------------------------- ittt A L] RO

| TotAL | 3207 ] 36} 2113 | 5320
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SHIELDED TRANSFER TANKS -ALT.4

W8S ..... pnacareens $.2.01.61.10,20 CHARACTERIZATION LETTER Building/Ares ...cueess. 7918
Cost Code ......... 1200 0 & O FACILITY CHARACTERIZAT’N pPlant Site ..oiviennanns X
Participant ....... 04 CHARACTERIZATION SUBCON!R Level of Estimate ...... P
Contracting Type .. § funding Type ......cu... EXPENSE
8/M Attribute ..... Source $ite .......... . X210
Discipline ........ X Emgineering Discipline Estimator ... G/C /DKA
B/M Title ...onnne. CHARACTER}Z. - CHAR. LETTER Quantity Teke-Off By ... TEAM /DKA
Receiving Site .... X-10 Trace furber ..... ersess X150
Starcdlard Velue File ORERD394.val Expiration Date: 06/29/95

Estimate File: C:\PROJECTS\ORMLDED\STT\ALTA\ALTS.est 5-27-94 12:10s

| | { MATERIAL | LASOR } |
| 17em | DESCRIPTION { | | ToraL cost |
| | | oty. | unit | unitpr.] Total | Hours | Cft.] Rete | Total | Met |
| | i { ! | } |1 | | |
| {
IR CHARACTERIZATION LETTER 1.00 o7 100.00 100 16 FC 54.00 864 964 |
| i
| {
| soemoemmemssssscacees i i Joomrmeommosmrme s e nen | R |
{ toTAL DIRECT } 100 | 854 | 964 |
| oveRHEAD ] 8.70% L 8.70% I 8 |

------------------------------------------- il Mt bt At
} roaL i 109 18] 939 | 1048 |
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SRIELDED TRAMSFER TANKS -ALT.4

MBS ,.uocenveornnes 6.2,01.41,20.15 ENGINEERING STUDIES
Cost Code ......... 5100 REMEDIAL DESIGN
Participant ....... " MMES TITLE 1 & Il ENGR,
Contracting Type .. G

B/M Attribute .....

Discipline ........ X Engineering

/M Title ...... ... DEF. OF RESTOR. -PROC/WORKPLAN
Receiving Site .... X-10

Stardard value File ORERD394.val

Estimate File: C:\PROJECTS\ORNLDED\STT\ALT4\ALT4.est 5-27-94 12:10a

guilding/drea .......... 7918
Plant Site ..... seenssen X
Level of Estimate ...... P
funding Type ........... EXPENSE
Source Site ... ........ X-10
Discipline Estimator ... G/C /DKA
Quantity Yake-Off By ... TEAM /DKA
Trace Number ....ccieeee x.1.6 0
Expiration Date: 06/29/95

| ] | MATERTAL | LaBoR | |
RULE] DESCRIPTION | [ | TtoraL cost |
| ] | ety. | unit | unit Pr.] TYotal | Wours | Cft.] Rate | Total | et |
! | | | | | | | | |
I |
|1 PERFORMANCE SPECIFICATION 1.00 107 2000.00 2000 480 XE  56.00 26880 28880 |
| !
frrenrarearne st Jseranneeenn st |rareeannensnrn s froessanracanes |
| TOTAL DIRECT { 2000 | 26880 | 28880 |
| OVERHEAD | 45.00% 900 | 45.00% 12096 | 12996 |
------------------------------------------- el gt R
| rotaL ) 2900 | 480 | 38976 | 41876 |
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SHIELDED TRANSFER TANKS -ALT.4

MBS vvvvcevonnonsas 6.2.01.461.22.10 STATEMENT OF WORK/MANPOWER EST Building/Ares ..... voees 7918 /3517
Cost Code ......... 5100 REMEDIAL DESIGN Plont $ite cuuveecvaenss X
participent ....... 68 ME-F PLANNIRG Level of Estimate ...... P
Contracting Type .. G Funding TYPE .asceseonaa EXPENSE
8/M Attribute ..... Source S$ite ...c.nnann .. X-10
Discipline ........ 0 Other piscipline Estimator ... G/C /DKA
B/ Title .. .o.vvaae STATEMENT OF WORK/MANPOWER EST Quantity Take-Off 8y ... TEAM /DKA
Receiving Site .... X-10 Trace NUTber .....pice.n 0.2.1 0
standard Value File ORERO3P4.val Expiration Date: 08/29/95

Estimate File: C:\PROJECTS\ORNLDRO\STT\ALTANALYL est 5-27-94 12:10s

{ { | MATERTAL { LABOR | |
| rrem | DESCRIPTIOH \ | | toraL cost |
| | | ety. | unit | unit r.| Total | Hours | Cft.| Rate | Totsl | el |}
| | | | i | i ] | ] ) |
| |
it ACTION PLAN 1.00 o1 1500.00 1500 240 X 61.43 14743 18243 |
] |
Jomzeeesrenencaneees seeareeces sreseseseanes [srmmemrann s e Jrmensanaseses |
| TOVAL DIRECY ] 1500 | 14743 | 16243 |
| TOTAL INOIRECT | 20.00X 300 | 20.00% 2949 | 3249 |
| OVERMEAD | 8.70% 157 | 8.70X 1539 | 1696 |
-------------------- ] Al e R
| ToraL | 1957 ] 260 | 19231 | 21188 |
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SHIELDED TRANSFER TANKS -ALT,.4

WBS ccvenecanvseees 6.2.01,41,22.15 REMED, ACTION/DECOMMISSIONING
Cost fode ... nen 6200 0 L& O IMPLEMENTATION
Participant ....... 21 MMES PROCUREMENT

Contracting Type .. G

B/M Attribute .....

Discipline ....uuee 0 Other

B/M Title ......... DECOMMISSIONING

Receiving Site .... X-10

Standerd Value File ORER0394,.val

Estimate Fite: C:\PROJECTS\ORNLDRD\STT\ALT4\ALT4 est 5-27-94 12:10a

Building/Ares (. ........ 7918 73517
Plant Site ...
Level of Estimete ...... P
Fuding Type ........... SPECIAL (NO OH)
Source Site ......co0... X-10

Discipline Estimator ...
Quantity Take-Off By ... DKA
Trace Number ....vcoveee

Expirstion Date: 04/29/95

&/C JOKA

G.2.2 0

{ | | MATERIAL | LABOR ] ]
| s7Em | DESCRIPTION | | | votaL cost |
| | j oty. | unit | unitPr.] Total | Hours | Cft.| Rete | Totsl | ner |
| | ! ! ! | ] ! I | | |
l |
i1 MMES TO PROCURE PREFABRICATED DOE 5.00 EA 30000.00 150000 0 0.00 0 150000 |
| APPROVED WIGH INTEGRITY CONTAINERS |
} FRON A VENDOR FOR STORAGE OF |
| THE EXTRACTED TANK RESINS (QUOTE |
| RECEIVED FROM SEG FOR THE BARRIER |
i PLUS C-118) |
|
|2 PROCUREMENT SERVICES 1.00 o7 $000.00 9000 ] 0.00 0 9000 =
!
{3 DUMAGE & TRANSPORTATION @ 3% 1.00  LOT 4770.00 4770 0 0.00 0 4770 :
[ |
------------------------------------------- e e
| TtotaL pirecy i 163770 | 0| 163770 |
| vax | 8.25% 13511 | | 13511 |
------------------------------------------- R B Rttt
| suetoTAL | 177281 | 0 17728 |
| OVERHEAD | | | 0}
froremsenrann s Jomesrmenreaneennnnneanea seeseaseeses foeameasnneens e Jreesenraraes |
| voraL | 177281 | o} L] 177281 |
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SKIELDED TRANSFER TANKS -ALT.&

MBS <cvnvsnnncannes 6.2.01.41.22.15 REMED. ACTION/DECOMMISSIONING Building/Area ....... oo 7918
Cost Code ...onva.. 5200 D & D INPLENENTATION Plant Site c..ccveveneae X
Participant ....... 49 MMES PROJECT MANAGEMENT tevel of Estimate ...... P
Contracting Type .. G Funding Type ........ vo s EXPENSE
B/W Attribute ..... Source Site® ....cecncan. X+10
piscipline ........ X Engineering oiscipline Estimator ... G/C /KA
8/M Title ......... MMES PROJECT SERVICES Quantity Take-Off 8y ... TEAM JOKA
Receiving Site (... X-10 Trace Number ....cvve... X1.7 O
Standard Velue File ORERDO3I9L.val Expiration Date: 06/29/95
Estimate File: C:\PROJECTS\ORNLOLD\STT\ALT4\ALTL . est 5-27-94 12:10a
| | | MATERIAL | LABOR | |
| 1vem | DESCRIPTION | { | ToTAL coST |
| | | ety. | unit ] unit pr.]  TYetal | Wours | Cft.]| Rate | Total | net |
| { | | l | | | | | | |
I I
IR MMES PROJECT SERVICES 1.00 tor 2000.00 2000 240 XE 56.00 13440 15440 |
! 2 VERIFY INTEGRITY OF BLDG. 3517 1.00 Lov 1500.00 1500 160 XE $4.00 8960 10450
| OVERHEAD CRANE FOR HANDLING THE MIC
| SHIELDED CASKS, WMICH WEIGN
] APPROX. 43,000 LBS. LOADED. COSTS {
ARE INCLUDED FOR BRINGING THE CRANE |
ON LINE. |
3 SAFETY ASSESSMENT AND CRANE 1.00 Lot 25000.00 25000 0 0.00 0 25000
RECERTIFICATION
|
| Rt bty seereesennansensaenness | RS hb bttt S e s | R sramres
TOTAL DIRECT ] 28500 | 22400 | 50900 |
OVERHEAD | 45.00% 12825 | 45.00% 10080 | 22905 |
----- ] B it Rttt it Mttt
| TOTAL | 41325 | 400 | 32480 | 3805 |
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SHIELDED TRANSFER TANKS -ALT.4

MBS L.aiennieee eese 6.2.01,41.22.15 REMED. ACTION/DECOMMISSIONING
Cost Code ......... 5100 REMEDIAL DESIGN

Perticipant ....... 66 WX-F INDIRECTS ON FP
Contracting Type .. &

B/M Attribute ..... CONTRACT MANAGEMENT
Disciptine ........ 0 Other :

B/N Title c..vvuens MK-F INDIRECTS OM FP

Receiving Site .... X-10

Standard Value File ORER0394.val

Estimate File: C:\PROJECTS\ORNLDAD\STT\ALT4\ALT4L.est 5-27-94 12:108

Butlding/Area .......... 7918 /3517

Plent Site .........00an X

Level of Estimate ...... P
FUnding TyPe oecveen... EXPENSE
Source Site .....cvivaee x-10

Discipline Estimator ... G/C JOKA
ouantity Take-0ff 8y ... DKXA
Trace Number ,.......... 0.2.3 0
Expiration Date: 0&/29/95

| | | MATERIAL | LABOR | |
] 17EM | DESCRIPTION | | | TOTAL cosT |
| | | ety. | unit | unit Pr.] Total | Hours | Cft.| Rete | Total | N+ |
i i | | l I f i i ]
I |
|1 NK-F CONTRACT MANAGEMENT/ SUPPORT 1.00 107 72530.00 72580 4 0.00 0 72580 |
[ (11X OF FP CONTRACTS) |
| !
e b [semmmmmnmene st e fremmmmemmeemnsee e J-menee- emeees !
| TOTAL INDIRECT | 72580 | [ 72580 |
| OvERHEAD ) 8.70% 6314 | 8.703 0| 6314 |
| ToTAL = 73894 } 0| 0 : 78894 |
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SHIELDED TRANSFER TANKS -ALT.&

WBS ....eenee.. vees 6.2.01.61.22.15 REMED. ACTION/DECOMMISSIONING
Cost Code ......... 8200 0 L D IMPLEMENTATION
Participant ,...... &7 NK-F DIRECTS ON FP

tontracting Type .. G

B/M Attribute .....

Discipline ........ O Other

B/M Title ...... aes MK-F ADMIN. SUPPORT FOR FP

Receiving Site .... X-10

Standard Velue File ORERO3P4,val

Estimate File: C:\PROJECTS\ORNLDRD\STT\ALTA\ALTA . est 5-27-94 12:10a

suilding/Ares
Plent Site ....coceeanns X

Level of Estimate ...... P
Furding Type .....e.o... EXPENSE
source $ite ...ececeenas X=10
Discipline Estimator ... G/C /OKA
Quantity Take-Off By ... DKA
Trace Number .0 0264 0
Expiration Oate: 06/29/95

| | { MATERIAL | LABOR i

| 1vEm | DESCRIPTION | | | TOTAL COsY

| | | oty. ]| unit ] unit Pr.| Total | Wours | cft.| Rate | Total | [ IS

: { | | | } | i | | {

{1 MK-F DIRECY COSTS - ADMINISTRATIVE 1.00 Lov 0.00 0 1780 AS  52.%0 93094 93094

| SUPPORT FOR FP CONTRACTS

|

| DI RIS PRI PERP R D L LTI T TERTP R frmemmmmn e snemeeafennconnanascen

| TOTAL DIRECT | 0] 93094 | 93094
| vOTAL I1MDIRECT | 11.00% 0] 11.00% 10240 | 10240

| oveERseAd | 8.70x o} 8.70% 8990 | 8990
emmememeeeeseceemncamemeessanoyesaamaromns N Jormonnnn Gecereosancnconesacnan Jreemrmanneane

| rotaL | 0| 1780 | 112324 | 112326 |
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WBS covieciaiianans
Cost Code ......... 6200
Participant ..... . 35

Contracting Type .. 6

B/M Attribute .....

piscipline 0 Other

B/M Title ......... DECOMMISSIONING
Receiving Site .... X-10

Standard Value File ORER0394.val

SHIELDED TRANSFER TANKS -ALT.4

6.2.01.41.22.15.04 REMED. ACTION/DECOMMISSIONING
D & D IMPLEMENTATION
ENVIRONMENTAL COMPLIANCE

Estimate File: C:\PROJECTS\ORNLDED\STT\ALTA\ALT{ est 5-27-94 12:10s

Buitlding/Area .....c.eee
Pisnt Site

Funding Type ....c.cvtse
Source Site .
Discipline Estimator ...
Quantity Take-Off 8y ...
Troce Number .....e0esee
Expiration Date: 06/29/95

7918 /3517
[ &

Level of Estimate ...... P

EXPENSE

. X-10

G/C /DKA
TEAN /DKA
0.2.5 ©

[ | } MATERIAL | LABOR | |
| 17em | DESCRIPTION | | | voTaL cost |
| ] | aty. | unit | unit Pr.] Total | Hours | Cft.| Rate | Total | et |
{ { i i | | | | ! | | |
| |
| 1 HEALTH PHYSICS AND INDUSTRIAL 1.00 LO7 5000.00 S000 1000 EN  50.00 50000 55000 |
| HYGIENE (Y FYE) |
| |
| ]
| b AR SR AP LA ELD R AR RL LR LN ELLALELIE R ARt DELEELEELES R |
| TOTAL DIRECT ] 5000 | 50000 | 55000 |
| OVERHEAD | 45.00% 2250 | 45.00% 22500 } 24730 |
---------------------------------------- Rt Bt D L
: TOTAL | 7250 | 1000 | 72500 | ™750 |
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SHIELDED TRAMSFER TANKS -ALT.é

WBS ..icncecmecanan . 6.2.01.461,22.15.04 REMED. ACTION/DECOMMISSIONING
Cost Code ........ . 6200 D & D INPLEMENTATION

Participant ....... (3 MNES FIELD MAINTENANCE
Contracting Type .. G

B/M Attribute .....

Discipline ........ O Other

B/M Title . DECOMMISSTORING

Receiving Site .... X-10

Standard Value File ORER(O394.val

gstimate File: C:\PROJECYS\ORNLDED\STTVALT4\ALYSL est S5-27-94 12:10s

Buitlding/Area .......... 1918 /3517
Plant Site .....ceveeens X

tevel of Estimate ...... P

funding Type ........... EXPENSE
Source Site ...vernacas. X-10
Discipline Estimator ... G/C /DKA
Quantity Take-Off By ... DKA

Trace Number ........... 0.2.6 O
Expiration Date: 06/29/95

| | i MATERIAL | LABOR |
| 1vem | DESCRIPTION | | | TOvAL cost
| } ] oery. | unit JunitPr.| Totat | Nours | Cfr.| Rate | Totsl | LIRS
| | | | | i I |
|
|1 ADDITIONAL REINFORCEMENT AKD/OR 1.00 tor 5000.00 S600 200 XE 38.32 7684 12664
| PREPARATION OF B8LDG. 3517 FOR
{ STAGING AREA TO REMOVE RESINS,
| DEWATER AND DECONTAMINATE YANKS, AND
| TRANSFER RESIN MATERIAL TO WIGH
] INTEGRITY CONTAINERS.
|
| 14 CONSTRUCT TEMPORARY MEGATIVE AIR 1.00 LOT  200000.00 200000 0 0.00 0 200000
| EMCLOSURE ARQUND ENTRANCE
{
| 2 ESTABLISH CONTAMINATION CONTROL 1.00 107 10000.00 10000 320 XE 38.32 12262 22262
| AREAS, WASTE PKG. ZONES, AND LOADING
| AREA
3 HP TECHNICIAN 1.00 o7 0.00 0 S0 Xx 65.77 3289 3289
4 1IN TECHMICIAN 1.00 07 0.00 ] 2% X 65.77 1578 1578
- SANPLING COSTS FOR APPROX. 40 40.00 EA 63.00 2re0 0 0.00 0 720
SANPLES
6 WASTE CHARACTERIZATION OF COMTENTS 5.00 EA 2300.00 11500 0 0.00 0 11500
OF TANKS
7 FINAL TEST & CHECXOUT 1.00 Lot 2500.00 2500 10 XE  38.32 8131 2631
| ® TESTING, TAG & INSPECTION 1.00 LoOT 1159.00 1159 v 2 .0 m 1938
|
10 LDST WORK TIME DUE TO ENTERING 0.00 0.00 [} 3 a0 3814 3%
SPECIAL SECURITY AREAS.
et secmmmescmcae seee]emmsarnnreanenrnecacanee canaemonmens e ST SRR ST Jeesmrmaomennne
TOTAL DIRECT | 32879 | 35517 | 268396
TAX | 8.25% 19213 | | 19213
............... LT Lo L
| suBTOTAL | 252092 | 35517 | 287609
| OvERHEAD | 45.00% 113441 | 45.00% 15983 | 129424
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SHIELDED TRANSFER TANKS -ALT.&

i | | MATERIAL | LABOR | |
| 1w | DESCRIPTION ] | { TomAL cost |
| ! | oty. | unit | unitpr.] Total | Mours | Cft.| Rete | Total | et |
| | | { i ! | | i | | |

--------------------------------- e e
] TOTAL | 345533 | 846 | 51500 | 417033 |
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SHIELDED TRANSFER TANKS ~ALT.4

vees 6.2.01.41,22.15.04 REMED. ACTION/DECOMMISSIONING
8200 © & D INPLEMENTATION
FINED PRICE CONSTRUCYION

WBS ..cvasonenn
Pacticipant
Contracting Type .. $
8/% Attribute .....

piscipline ........ 0 Other
8/M Title ...... os. DECOMMISSIONING - FP SERVICES
Receiving Site .... X-10

Standsrd Value File ORER0394.val

Estimete File: C:\PROJECTS\ORNLOLD\STT\ALT4\ALT4.e8t 5-27-94 12:10a

Bullding/Ares ....vvn... 7918 /3517

Plant Site .......c.nne X
Level of Estimate ...... P
Funding Type ..ovnvee ... EXPENSE
Source Site ......... ee X+10

Oiscipline Estimetor ... G/C /OKA
Quantity Take-Off By ... DKA
Trace Rumber ....... e 0.2.7 O
Expirstfon Date: 08/29/95

| i | RATERIAL { LABOR |
| 1vem | DESCRIPTION | ! | votaL cost
J | | @ty. | Unit |unit pr.] Total | Hours | Cft.| Rate | Towat | nel
| | | | i } ! ! ! |
[ |
|t FIXED PRICE CONTRACTOR WILL 1.00 Lot 21000.00 21000 320 X 54.00 17280 38280 |
| TRANSPORT STT’S 10 BLDG. 3517,
| TRANSFER RESINS INTO MIC'S PROVI. BY
| MMES, DEWATER AND DECONTAMINATE
| TANKS, TRANSFER TANKS YO THE SUB’S
| FACILITY TO BE RECYCLED, AND HAUL
| FILLED HIC!S TO WAG 6 OR AN
| EQUIVALENT STORAGE FACILITY.
!
| A QUOTE FROM SCIENTIFIC ECOLOGY
| GROUP, INC. INCLUDES:
) RENTAL OF DEWATERING EQUIP. @
i $50/DAY X 4 DAYS X 5 HIC’S; RENTAL
GF A TRANSPORT CASX FOR
$1000/DAY X 4 DAYS X 5 HICS; AND
$54/HR X 20 DAYS X 8 MRS X 2
i TECHNICIANS.
|
2 PERSONNEL PRGTECTIVE EQUIPHENT AND 320.00 MRS 26.04 8333 0 0.00 0 4333
CLOTHING
3 TESTIMG, TAG & INSPECTION 1.00 tov 293.00 293 % 2z 54.00 864 1157
¢ MOBILIZATION & DEMOBILIZATION 1.00 o1 880.00 880 26 54.00 1206 2176
S SUPPORTING ITEMS, BREAKAGE, L WASTE 1.00 o7 1467.00 1467 48 22 54.00 2592 4059
6 LOST WORK TINE DIE TO ENTERING 0.00 0.00 o 49 22 34.00 2048 2648
SPECIAL SECURITY AREAS.
7 SAFETY NTGS./OSHA .00 LoOT 320.00 320 W% 22 54.00 56 1078
!
| 8 CLEANUP 1.00 107 160.00 160 27 n 54.00 1458 1618
............ L L et
TOTAL DIRECY | 32453 | 20852 | 59345
TAX | 8.25% 2677 | 2617
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SHIELDED TRANSFER TANKS -ALT.4

) | | MATERIAL | LABOR | |
| 17EM | DESCRIPYION | | | TOTAL cosT |
i ] | Sty. | unit | unit Pr.| Total | Mours | Cft.| Rate | Total | el |
| ] | ! | [ | | }
fremres s [rreemen e T [oreenrear e fresmseee
| suBTOTAL | 35130 | 26892 | 62022 |
| TOTAL INDIRECT } 26.00% 9134 | 26.00% 8992 | 16126 |
| OVERKEAD } 8.70% 3851 = 8.70% 2948 : 6799 {
{ TOTAL { 48115 | 498 | 35832 | 84947 |
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Participant

Contracting Type .. §

8/M Attribute
piscipline ........ O

Other

SHIELDED TRANSFER TANKS -ALT.4

B/M Title .oeivunns DECOMMISSIONING - FP SERVICES
Receiving Site .... X-10

Stondard Vatue File OREROZPS.val
Estimate File: C:\PROJECTS\ORNLOZD\STT\ALTA\ALTG est 5-27-9% 12:10s

6.2.01.41.22.15.04 REMED. ACTION/DECOMMISSIONING
0 & O IMPLEMENTATION
FIXED PRICE COMSTRUCTION

Buitding/Area .......... 7918 /3517
Plant Site ....v.vveaean X

Level of Estimate ...... P

fuding Type ........... EXPENSE
Source Site ............ X-10
Discipline Estimator ... G/C /DKA
Quantity Take-0ff By ... DKA

Trace Number ........... 0.2.8 0
Expiration Date: 06/29/95

} | | MATERIAL | LABOR |

| tvem | DESCRIPTION i { | TovaL cosy

| | | ety. | unit |uniter.] Total | Kours | Cft.| Rate | Toral | el

| | i | { { | { { { |

| TRAINING / MEDICALS / PLANNING

|

j1 HAZARDOUS MASTE TRAINING 30.00 EA 750.00 22500 1200 X S54.00 64800 87300

|

|2 GET TRAIKING 30.00 E£& 0.00 0 9 X 5.00 4850 4860

|

|3 RAD WORKER TRAINING 30.00 EA 250.00 7500 720 X 54.00 38880 46380

!

| & PHYSICAL EXAN 30.00 EA 350.00 10500 120 X 54.00 6480 16980

|

|5 VHOLE ROOY COUNT 30.60 EA 0.00 0 9 X 54.00 4860 4850

|

| 6 URINALYSIS 30.00 EA 0.00 0 30 X 54.00 1620 1620

|

|7 RESPIRATOR FIT 30.00 EA 105.00 3150 30 X 54.00 1520 4770 |

|

8 EXTERNAL DOSIRETRY 30.00 EA 80.00 2400 0 0.00 ] 2400

9 SITE HEALTH & SAFETY PLAN 1.00 €A 0.00 ] 50 x1 60.00 3000 3000
10 COMPREKENSIVE WORK PLAM 1.00 EA 0.00 ] 50 Xt 60.00 3000 3000

{

| 11 FULL TIME SAFETY REPRESENTATIVE FOR 1.00 EA 0.00 0 320 X1 60.00 19200 19200

THE DURATION OF THE PROJECT
12 LOST WORK TIME OUE TD ENTERING 0.00 0.00 0 162 u 54.93 8899 8399
SPECIAL SECURITY AREAS.

........................................... LT B LRt TR
TOTAL DIRECY 48050 | 157219 203249
TAX 8.25% 3799 | 39

........ eprensesmacssepeeeroaneressnsenena . .-a-----------..-------....--.,.-.......,.‘--.......-.---...---------...,.- meemancossmmme
SUBTOTAL 49840 | 157219 207048
TOTAL IMDIRECT 26.00x 12961 | 26.00%  4DR77 53838
OVERHEAD 8.70x S4s6 | 8.70% 17234 22698

LRI AT PP E cvmmmnsecescacaccancas conscsonnccs veemnesenunncnannas L LR RESEPIPRTY
| TotAL 68274 | 2862 | 215330 283604




SHIELDED TRANSFER TANKS -ALT.&

WBS L..... veveovens 6,2.01.61.22.15.06 REMED. ACTION/DECOMMISSIONING Building/Ares ...... ceo. 7918 /3517
Cost Code ......... 6200 0 & O IMPLEMENTATION Plant Site cucvevnnaeees X
perticipant ....... 53 FP UNIT SUBCONTRACTS Level of Estimete ...... P
Contrecting Type .. § Furdiog TYPe ..ceevees.. EXPENSE
B/ Attribute ..... Source Site .......uea0. X-10
Discipline ....... . 0 Other Discipline Estimator ... G/C /DKA
8/M Title ..c...... DECOMMISSIONING Quantity Teke-Off 8y ... DXA
Receiving Site ..., X-10 Trace Nurber ........... 0.2.9 0
Standard value File ORER(394.val Expiration Date: 06/29/95

Estimate File: C:\PROJECTS\ORNLDED\STT\ALTE\ALTL eot 5-27-94 12:10a

| | | MATERIAL i LABOR |

| 1rem | DESCRIPTION | | | TOTAL cosT

| ] | oty. | unit |unitPr.| Total | Mours | Cft.| Rate | Total | LI

| | 1 I ! | | — I |

I |
| THE QUOTE ALSO INCLUDES:

I

R FP CONTRACTOR TO REMOVE THE LEAD 100.00  TONS 4800.00 480000 ] 0.00 ] 430000

| SHIELDING FROM THE TANKS AND SMELT

| ALL FIVE METAL TAMKS IN THEIR |
| INDUCTION FURNACE. THE TANKS COULD |

] THEN BE SOLD IF SUITABLE FOR REUSE ]

| OR TRANSFERRED TO THE DOE i

| SCRAP METAL PROGRAN. |

| THE LEAD IS TO RETURNED TO THE ORNL |
| LEAD RECOVERY PROGRAM. |

| S TANKS X 40,000# = 200,000# }

| {
------------------------------------------- | At A bt ebtad ettt L AL O R EYELELELIISTS]

| TOTAL DIRECT | 480000 | 0| 480000 |

| overkead | 8.70% 41760 | 8.70% U 41780 |

| bttt i i [remmemememmnne e f-memmmoanaeees

| ToTAL | 521760 | 0| 0| 521760 |

B-88



SHIELDED TRANSFER TANKS -ALT.4

WBS ...cevnecnrsrues 6.2.01.41.22.15,06 REMED, ACTION/OECOMMISSIONING Building/Ares ..... eesss 7918 /3517
Cost Code .....cene 9300 TREATMENT, STORAGE & DISPOSAL Plant Site .eevvoecncees X
Participsnt ....... 92 WASTE MANAGEMENT Level of Estimete ...... P

Contracting Type .. G

B/M Attribute .....

Discipline ...... .« D Other

B/M Title ......... WASTE MANAGEMENT

Receiving Site .... X-10

standard Value File ORERG394.val

Estimate File: C:\PROJECTS\ORNLDAD\STT\ALT4\ALT4.est 5-27-9% 12:10n

funding Type ........... EXPENSE
Source Site ..iecvieseas X-10
Discipline Estimator ... G/C /DKA
Quantity Take-0ff 8y ... DXA
Trace Number ........... 0.2.10 0
Expiration Date: 06/29/95%

| | } MATERIAL | LABOR |
| tven | DESCRIPTION \ i | TOTAL coOsT
| | { ety. | Unit |unitPr.] Totel | Mours | Cft.] Rete | Totsl | Nl
l ] | | | | | | ] | |
|
{1 WASTE HANDLING AND STORAGE (DATA 1.00 10T 500000.00 500000 0 0.00 0 500000 |
PROVIDED 8Y TOM SCANLAN FROM
PREVIOUS PROJECT. ALLOMANCE INCLUDES
ALL PARTICIPANTS INVOLVED WITH
| CONSTRUCTING SILOS AND PLACING !
i CONTAINERS.) |
........................................... L ETT TR PP L LR EEPREDREERURETY DRPESERERe
TOTAL DIRECT | 500000 | 0] 560000
OVERHEAD | 45.00% 225000 | 45.00% 0| 225000 |
------------ ] i E ] B o
| ToTAL | 725000 | 0] 0| 725000 {
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Disciplines
X: Engineering
0: Other

SHIELDED TRANSFER TANKS -ALT.4

Total Labor Hours: 9678

COST SUMMARY
i | MATERIAL | LASOR | voTaL cost |
| Line Item Cost ] 1504202 | S07553 | 201755 |
| Total Tax | 39200 | 0| 39200 |
--------------------------- ] Bt
| SUBTOTAL i 1543402 | 507553 | 2050955 |
| Totat indirect | 94975 | 61058 | 156033 |
Jrremeeancans seessseaseees [2ensresmmmre s e [rommemmre e soeefreaseareneneas
| susToTAL | 1638377 | S68611 | 2206988 |
| Overhesd | 416278 | 12671 | 562992 |
--------------------------- Tl B
| susToTAL ] 2054655 | 695325 | 2749980 |
| contingency } 716123 | 234646 | 948789 |
Aenramesmencmsscseasmseanan | ........................................ .-I ------------------------------------- ' ----------- oo
| susToOTAL i 2768778 | 929971 | 3698749 |
| Msrket Adjustment | | | (]
R e Rt e fomeeseenoeeens
| ToTAL | | | 3698749 |
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