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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 tu recycle the metal through the DOE contaminated scrap 
metal program, and returning the shielding lead to the ORNL iead 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 Arm, 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 strontiurn-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 afumino-siticate ion exchange material. 

Two different models of the casks were built which were designated as Model I1 and Model 
In. The Model cask (fig. I), with a nominal volume of 500 gal, contained approximately 
400 gal of the Decalso resin and mnsisted of a stainless steel tank enclosed in a larger mild 
steel tank. The mula r  space between the tanks was filled with three and one half-inches of 
lead shielding. Only one Model If1 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 dled the "gun barrel cask" 
because it was made from a surglus naval gun barrel. 

During the early 197b, STT cask number 4L32109 was modified by removing the resin and 
&ring the liquid frll/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 l i s  became plugged. The modified cask 
was then p l d  into storage with the other STl's. It is not known if this modified cask has 
transuranic bearing residual soiution or sludges in it. 
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Fig. 1. Shielded Transfer Tank Model 11 (loaded weight 38,000 Ibs). 
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Fig. 2. Shielded Transfer Tank Model I11 (”gun barrel cask”). 

3 



2.2 PREVIOUS DECOMMISSIONING STUDIES 

In 1983, a study was done for the decommissioning of the STT casks (reference I), but all 
of the alternatives considered involved disposal by burial on the Oak 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 (Le., 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 I1 STIS, 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 IJ 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 11 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 4132109). 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 a 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 grem/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 

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 cuntent, 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 
Appendin A. The contamination reading was calculated from the average fuced and 
transferrabie 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 (mh) which resulted from a cask 
loaded with 30,OOO 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. 
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TABLE 2.2 

Calculated Curie Loadings of SITS 
at Various Resin Water Loadings 

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 SaTs.  

3.1 SOLIDIFICATION 

Solidification of the resin within the SlT 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 wouid 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 

since the resin bends to water with residual cesium, although probable, can be mmmned 
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 S1T unloading cell. Shielded piping would be routed outside the cell 
to a HIG 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 WIG 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 STF 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 d m  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, highefficiency induction 
furnace in Oak Ridge which is capable of meitiig most metals. The contents of the STfs 
wouM 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 annuhs and recovered. The lead wouid be returned to the ORNL 
lead recovery program. The stainless tank and miM steel shell would be melted and cast into 
shield blocks for the DOE scrap metal recycling program. The Model I11 STT would be 
handied in the same manner, except there is no lcad to remove. Because SEG cannot recycle 
contaminated lead, it would be placed in iong-tern storage as a mixed waste at ORNL. 

4. D&D ALTERNATIVES 

The four D&D altematbes were developed based on current technology, ORNL facilities 
availability, and the anticipated regulatory climate. The D&D alternatives for the SITS range 
h m  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: CONTXNUED 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 S?T t a n k s  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 THJ3 S l T s  

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 wuld be transported to SEG for smelting 
as in Alternative 4 below. 

4.4 ALTERNATIVE 4: REMOVE TANK CONT€%NTS, SCRAP TANKS 

This alternative would involve resin removal as described in section 3.2 above, de-watering 
of the resin in stainless steel XICs 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 h Alternative 3. The tank would be transported to SEG for 
smelting in their induction furnace. 

5. EVALUATION OF ALTEXNATIVES 

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) 

Technical Feasibility 
(relative feasibility) 

Health and Safety 
(relative risk) 

Cost and Schedule 
(relative cost and time 
efficiency) 

Flexibility and 
Versatility (relative 
flexibility) 

Regulatory Compliance 
(relative ease of 

Stakeholder Acceptance 
(relative acceptance) 

Sub-objective Weight 

a) Maximize ability to implement 
b) Minimize technical risk 
c) Maximize long term effectiveness 
d) Minimize waste generation 

30 points 

' a) Minimize risk to the worker 

Maximize acceptance with DOE Headquarters, 
l DOE-ORO, MMES management, State of 
Tennessee, EPA, MMES Employees, and Public 
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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 i s  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 i s  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 i s  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 ail stakeholders is likely to 
be higher. 

5.2 EVALUATION FOR DECOMMISSIONING 

Table 5.2 summarks 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 

5 
50 

5 
50 

9 
90 

10 
100 100 I si0 
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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 hrther 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 S’IT(s) 

This alternative has lower technical feasibility than the others b u s e  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. 

12 



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 tank has leaked, contamination fiom 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. UNCERTAINTIJS ANI) ASSUMPTIONS 

6.1 RADIONUCLIDE INVENTORY CAUlULATION 

The radionuclide inventory calculations are limited by several factors. First, the exact 
quantity of resin, although assumed to be 400 gat for the Model 11 and 200 gal for the 
Model I11 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 (pt) 
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 mTs were also used for the transportation of strontium-90 
solutions. Residual concentrations from these solutions woufd 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 fiom its decay and the decay 
of the equilibrium daughter product yttrium-90. There could be a considerable inventory 
of struntiurn-90 contained within the cask, which could remain undetecte8. 
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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,OOO Ib) capacity. It has routinely tested at 150 percent of capacity. 
The heaviest STT cask weighs 42,000 lb, 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 
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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. S. 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 generatly 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 &pending on the 
anticipated job conditions for the foliowing items: mobitization and demobitization; 
supporting items, breakage, and waste; temporary fkilities; temporary services; cleanup; 
scaffolding; industrial hygiene; safety meetings; safety inspections; and allowances for 
OSHA, United States Environmental Protection Agency @PA) 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 (Le., 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 - Solidifv Tank Co nten@: 

This alternative involves Energy Systems Field Maintenance personnel 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 t~ that year. 

The estimated cost of Alternative 2, including escalation, is $3,583,000. 

16 



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 intemals 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 (Le., 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 Sc rm T e  

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 It0 Cover costs that may result ftom 
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,* &bed 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, 
dewatered, 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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ISOSHIELD CALCULATIONS 

STT MODEL I11 CALCULATION 

Stainless Steel density 8.02 g/cc 
lead density 11.3 glcc 

dry AW-500 resin 0.76 g/cc 
water filled 1.236 g/cc 

dry Decalso 0.4 g/cc 
water filled 

mild steel density 7.45 glcc 

0.817 g/cc (50% water) 
1.217 g/cc (100% water) 

Cylinder 29" OD x 78" long, has 223.03 gal if a cylinder. Nominally holds only 
200 gal of resin. Therefore, height = 41.49" 

AW-500 Density Calculation, Basis: 1 cc resin 

Porosity of AW-500 (fi-ee volume 52.5%) 

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

void &action is 0.475, add water at 1.8 g/cc, 0.475 g 
0.761 g + 0.475 g = 1.236 e IK r cq 

A120,0 =io2 molecular weight = 222, assume Si and AI are the Same for 
shielding purposes, so 

AI = 49.5 wlo = 0.377 glcc 
0 = 50.5 wlo = 0.384 g/cc 

Total 1.236 glcc 
HZO = 0.475 glcc 
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ISOSHIELD CALCULATIONS 

Input File 

NEXT== 3, IGEOM= 7, ICONC=O, ISPEC= 3, OPTION=O, JBUF= 2, 
SLTH = 198.12, 
Y= 99.06, NTHETA= 9, NPSI= 11, DELR= 3.0, SSVl = 0, NSHLD = 2, 
X =  64.77, T(l) =36.83,22.86, 
WEIGHT(335) = l., WEIGHT(336) = 0.946, 
SFACT = 1. 
WATER 1 
AIR 3 0,386 
ALUM. 7 0.377 
IRON 9 7.45 

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

Resin Cesium Content 

Gross reading 400 @ R / h  
Background 40 p R h  
Fixed/Smearable 0.86 pR/hr 
Net reading 359.1 pR/h 

Results (cask inventory) 

0% M,O 359.U2.5 = 144 Ci 
25% H,O 359.U2.147 = 167 Ci 
50% H,O 359.1/1.877 = 191 Ci 
75% H,O 359.U1.665 = 216 Ci 
100% H,O 359.111.494 = 240 Ci 
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STT MODEL I1 CALCULATION 

Stainless Steel density 8.02 g/cc 
lead density 11.3 g/cc 

dry AW-500 resin 0.76 g/cc 
water filled 1.236 glcc 

dry Decalso 0.4 g/cc 
water filled 

mild steel density 7.4s glcc 

0.817 g/cc (50% water) 
1.217 g/cc (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 CaIculation, 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 . 2 3 6 ~  pe r cs 

A1,0,o 2SiG molecular weight = 222, assume Si and A1 are the; same for 
shielding purposes, so 

A1 = 49.5 wlo = 0.377 g h  
0 = 50.5 w/o = 0.384 g h  
H,O = 0.475, glcc 
Total 1.234 glcc 
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STT MODEL I1 CALCULATION 

Input File 

NEXT= 3, IGEOM= 7, ICONC=O, ISPEC= 3, OPTION=O, JBUF= 4, 
SLTH= 105.39, 
Y= 52.695, NTHETA= 9, NPSI= 11, DELR= 3.0, SSVl = 0, NSHLD = 
4, 
X = 84.455, T(l) =67.6275,0.9525,8.89,1.905, 
WEIGHT(335)= l., WEIGHT(336)= 0.946, SFACT == 1. 
WATER 1 
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 

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

Resin Cesium Content 

Cask number 4L32111 4L32108 

Gross reading 95 pR/hr 
Background 40 pR/hr 
Fixed/Smearable 0.86 pR/hr 
Net reading 54.14 p R h  

Results (cask inventory) 

400 FR/hr 

0.86 pR/hr 
359.1 p R h  

40 pR/h 

0% H,O 54.14/0.2179 = 248 Ci 359.1/0.2179 = 1648 Ci 
25% H20 54.14/0.188 = 288 Ci 359.U0.188 = 1910 Ci 
50% H20 54.1410.1653 = 328 Ci 359.U0.1653 = 2172 Ci 
75% H,O 54.14/0.1474 = 367 Ci 359.U0.1474 = 2436 Ci 
100% H,O 54.14/0.1331 = 407 Ci 359.U0.1331 = 2698 Ci 

4L32110 

600 pR/k 

0.86 pR/hr 
40 p R h  

559.1 /dwu 

359.110.2179 = 2656 Ci 
559.1/0.188 = 2656 Ci 
559.1/0.1653 = 2973 Ci 
559.U0.1474 = 3382 Ci 
559.1/0.1331 = 4201 Ci 



Start run at 16123~28 04/26/94 

I I I ISOSHLD-11 (RIBD removed) I 
I I 

1 Radiological Analysis I 
I Westinghouse Hanford Company I 
1 Richland, WA 99352 I 

I IBM PCIAT Version 1.5, August 1987 I 

I i 

STT-MI1 

Table of Source Activity: 

Scale Factor = 1.OOOE+Oo 

IsOtope Adjusted 
Name Curies Curies 

- ~ - ~  ~ 

cs-137 1.OOE+OO l.OOOE+OO 
BA-137M 9.46E-01 9.46OE-01 
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Shield Composition, glcc 

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) 
-- --- ---I-_-_ 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

3.583E+02 8.172E+02 3.290E+02 4.424E-03 0.000E+00 Q.OQOE+OO 
9.954E+01 5.396E+02 9.146E+01 6.542E-04 0.000E+00 0.000E+00 
4.782E+01 1.921E+02 4.235E+01 3.504E-04 0.000E+00 0.000E+00 
2.217E+O1 9.170E+Ol 1.963E+01 2.715E-04 0.000E+00 0.000E+00 
1.229E+01 5.243E+01 l.O84E+01 2.405E-04 0.000E+00 O.QOOE+OO 
8.202E+00 3.477E+01 7.234E+00 2.247E-04 0.000E+00 0.000E+00 
5.839E+00 2.410E+01 5.163E+00 2.137644 0.000E+00 0.000E+00 
4.219E+00 2.498E+01 3.742E+00 2.049E-04 0.000E+00 O.OOOE+00 
3.340E+00 2.843E+Ol 2.971E+00 1.985E-04 0.000E+00 0.000E+00 
1.657E+00 1.558E+01 1.52QE+00 1.725E-04 0.000E+00 0.000E+00 
1.102E+00 6.317E+00 1.021E+00 1.474E-04 0.000E-I-00 0.000E+00 
8.127E-01 3.463E+OQ 7.435641 1.312E44 0.000E+00 0.000E+OO 
7.024E-01 2.006E+00 6.519E-01 1.183E-04 O.OOOE+OO 0.000Ei-00 
5.847E-01 1.446E+00 5.364E-01 1.118E-W 0.000E+00 0.000E+00 
5.10E-01 9.887E-01 4.746E-01 8.986E-05 0.000E+00 0.000E+00 
4.747E-01 8.204E-01 4.381E-01 8.210E-05 0.000E+00 0.000E+00 
4.231E-01 6.983E-01 3.822E-01 7.4088-05 0.000E+00 0.000E+00 
3.805E-01 6.0348-01 3.501E-01 6.658E-05 0.000E+00 0.000E+00 
3.624E-01 5.514E-01 3.323E-01 6.180E-05 0.000E+00 O.OOOE+OO 
3.364E-01 5.232E-01 3.092E-01 5.818E-05 0.000E+00 0.000E+00 
3.258E-01 5.006E-01 2.995E-01 5.495E-05 0.000E+00 0.000E+00 
3.103E-01 4.836E-01 2.838E-01 5.262E-05 O.OOOE+OO 0.000E+00 
3.070E-01 4.735E-01 2.816E-01 5.004E-05 0.000E+00 0.000E+00 
2.952E-01 4.667E-01 2.727E-01 4.784E-05 0.000E+00 0.000E+00 
2.868E-01 4.644E-01 2.645E-01 4.383E-05 0.000E+00 0.000E+00 
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Model I1 STT tank - Point Source 

Source Shields Distance to Detector, X = f.683E+01 cm 
Point Slab Offset from Normal, Y = 0.000E+OO 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 

Group Energy, Mev photons/sec photons/sec Mevlsqxmlsec Rlhr 
Average Bremsstr. Source Total Energy Flux Dose Rate 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

1 SoQE-02 
2.500E-02 
3.500E-02 
4.500E-02 
5.500E-02 
6.500E-02 
7 SOOE-02 
8.500E-02 
9.5008-02 
1 S00E-01 
2.500E-01 
3.500E-01 
4.75084 1 
6.500E-01 
8.2508-01 
l.OOOE+OO 
1.225E+W 
1.475E+00 
1.700E+00 
1.9OOE+OO 
2. lOOE +00 
2.300E+OO 
2.5OE +00 
2.7OOE +OO 
3.000E+00 

3.623E + 08 
2.295E +08 
1.205E+08 
7.259B +07 
5.470E +07 
3.753B +07 
2.929E+07 
2.105E +07 
1.607E +07 
5.33 1E + 07 
1.070E +07 
2.783E+06 
1.191E+06 
3 5278 + 05 
4.485E + 04 

4.2738 +03 
0.000E+00 
0.000E+00 
0.000E+00 

O.OOOE+OO 
0.000E+00 
0.000E+00 
O.OOOE+OO 
O.OOOE+OO 

0.000E+OO 

3.623E+08 
2.295E+08 
2.6768+09 
7.259E +07 
5.470E+07 
3.753E +07 
2.929B + 07 
2.105E+07 
1.607E 3-07 
5.331E+07 
1.070E +07 
2.783E+06 
1.19 1E+W 
3.150E+10 
4.485E +04 

4.273E+03 
0.000E+00 
O.OOOE+OO 
0.000E+00 
0.000E+00 
O.OOOE+00 
O.OOOE+OO 
0.000E+00 
0.000E+00 
0.000E+00 

0.000E+00 0.000E+00 
0.000E-tOO 0.000E+00 
0.000E+00 0.000E+00 
O.OOOE+OO 0.000E+00 
0.000E+00 0.000E+00 
0.000E+00 0.000E+00 
0.000E+00 0.000E+00 
O.WE+OO O.OOOE+OO 
0.000E+00 0.000E+00 
0.000E+00 O.OOOE+OO 
5.145E-20 1.008E-25 
3.298E-10 6.793E-16 
2.494E-05 5.088E-11 
8.991E+01 1.870E-04 
6.384E-03 1.277E-08 

2.778E-03 5.362E-09 
O.OOOE+OO 0.000E+00 
O.OOOE+OO 0.000E+OO 
0.000E+OO 0.000E+00 
0.000E+00 0.000E+00 
0.000E+00 0.000E+00 
O.OOOE+OO O.OOOE+OO 
0.000E+00 0.000E+00 
0.000E+00 0.000E+00 
0.000E-t-00 0.000E+00 

TOTALS 1.012E+09 3.507E+10 8.992E+01 1.870E-04 
NO& that 1.870E-04 R h  = 1.34OE-11 m p k g  
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Shield Composition, g/cc 

Shield 1 Shield 2 Shield 3 Shield 4 

H20 0.000E+00 0.000E+00 O.OOOE+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 O.WE+00 6.817E+00 0.000E+00 7.450E+00 
NICKEL 0.000E+00 1.203E+00 0.000E+00 O.000E+00 
LEAD 0.000E+00 0.000E+00 1.130E+01 0.000E+00 

Group Linear Attenuation Coefficients (last region is air) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

O.O00E+00 3.583E+02 8.172E+02 3.290E+02 4.424E-03 0.000E+00 
0.000E+00 9.954E+01 5.396E+02 9.146E+O1 6.542E-04 0.000E+00 
0.000E+00 4.782E+01 1.921E+02 4.235E+01 3.504E-04 0.000E+00 
0.000E+00 2.217E+01 9.170E+01 1.963E+01 2.715E-04 0.800E+00 
0.000E+00 1.2298+01 5.243E+01 1.084E+01 2.405E-04 0.000E+00 
0.000E+00 8.202E+00 3.477E+01 7.234E+00 2.247E-04 0.000E+00 
0.000E+00 5.839E+00 2.410E+Ol 5.163E+00 2,137E-04 0.000E+00 
0.000E+00 4.219E+00 2.498E+01 3.742E+O 2.049E-04 0.000E+00 
0.000E+00 3.340E+00 2.843E+01 2.971E+00 1.985E-04 0.000E+00 
0.000E+00 1.657E+00 1.558E+01 1.520E+00 1.725E-04 0.000E+00 
0.000E+00 1.102E+00 6.317E+00 1.021E+00 1.474E-04 0.000E+00 
0.000E+00 8.127E-01 3.463Ei-00 7.435E-01 1.312E-04 0.000E+00 
0.000E+00 7.024E-01 2.006E+00 6.519E-01 1.183E-04 0,000E+00 
0.000E+00 5.847E-01 1.446Ei-00 5.364E-01 1.118E-04 O.OOOE+00 
0.000E+00 5.160E-01 9.887E-01 4.746E-01 8.986E-05 O.OOOE+OO 
0.000E+00 4.747E-01 8.204E-01 4.381E-01 8.210E-05 0.000E+00 
0.000E+00 4.231E-01 6.983E-01 3.822E-01 7.408E-05 0.000E+00 
0.000E+00 3.805E-01 6.034E-01 3.501E-01 6.658E-05 0.000E+00 
0.000E+00 3.624E-01 5.514E-01 3.323E-01 6.180E-05 0.OOOE+00 
0.000E+00 3.364E-01 5.232E-01 3.092E-01 5.818E-05 0.000E+00 
0.000E+00 3.258E-01 5.006E-01 2.995E-01 5.495E-05 0.000E+00 
O.OOOE+OO 3.103E-01 4.836E-01 2.838E-01 5.262E-05 0.000E+00 
0.000E+00 3.070E-01 4.735E-01 2.816E-01 5.004E-05 O.OOOE+OO 
0.000E+00 2.952E-01 4.667E-01 2.727E-01 4.784E-05 0.000E+00 
0.000E+00 2.868E-01 4.644E-01 2.645E-01 4.383E-05 0.000E+00 
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Model I1 STT tank - Cylindrical Source, no self-absorption 

Source Shields Distance to Detector, X = 8.446E+01 cm 
Cylindrical Cylindrical Volume = 1 S14E-t-06 cc 
Source Length = 1.054E+02 cm 
Integration Specs: NTHETA = 9 NPSI = 11 DELR = 3.0748+00 cm 
Total Intervals: 2.178E+03 

Distance Along Cylinder, Y = 5.269E+01 cm 

Shield Thickness, cm 6.763E+01 9.525E-01 8.890E+00 1.905E+W 
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 

-I -- 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

1 S00E-02 
2.500E-02 
3.5OOE-02 
4.500E-02 
5.500E-02 
6.5008-02 
7.500E-02 
8.500E-02 
9.500E-02 
1 .SOOE-Ol 
2.500E-01 
3 S00E-0 1 
4.750E-O 1 
6.500E-01 
8.250E-01 
1*000E+00 
1.22!5E+W 
1.475E + 00 
1.700E+00 
1.900E+00 
2.100E+00 
2.300E+00 
2.mE+00 
2.7a)E +OO 
3.000E+00 

3.623E +OS 
2.295E+OS 
1.205E +OS 
7.259E 4- 07 
5.470E+07 
3.753E+07 
2.929E +07 
2.10SE+07 
1.607E-t-07 
5.33 1 E i- 07 
1.070E +07 
2.783E +06 
1.19 1E+M 
3 327E +OS 
4.485E+04 

4.273E + 03 
0.000E+00 
O.OOOE+OO 
0.000E+OD 
0.000E+W 
O.OOOE+OO 
0.000E+00 
O.o8oE+OO 
O.OOOE+OO 
Q.OOOE+00 

3.623E +08 
2.295E-tOS 
2.676E +09 
7.259E+07 
5.470E + 07 
3.753E-t-07 
2.929E +07 
2.105E+07 
1.607E +07 
5.33 1E +07 
1.870E+07 
2.783E+06 
1 191E +06 
3.150E+ 10 
4.4BSE +04 

4.273E +03 

0.000E+00 
0.000E+OO 
0.000E+00 
O.OOOE+OO 
O.OM)E+OO 
O.OOOE+OO 
0.000E+00 
O.OOOE+00 

0.000E+00 

O.OOOE+OO 0.000E+00 
0.000E+00 0.000E+00 
0.000E+00 0.000E+00 
0.000E-t.W 0.000E+M) 
0.000E+00 0.000E+00 
0.000E+00 0.000E+00 
O.OOOE+OO 0.000E+00 
0.000E+00 0.000E+00 
0.000E+00 O.OOOE+OO 
0.000E+00 O.OOOE+OO 
1.104E-22 2. ME-28 
1.273E-12 2.622E-18 
1.5.56E-07 3.173E-13 
7.374E-01 1.534E-06 
6.989E-05 1.398E-10 
3.474E-05 6.70SE-11 
O.OOOE+OO 0.000E+00 
0.000E+00 0.000E+00 
O.OOOE+OO 0.000E+00 
0.000E+00 O.OQOE+OO 
0.000E+00 0.000E+OO 
0.000E+00 O.OOOE+00 
0.000E+00 O.OOOE+OO 
0.000E+00 0.00QE+00 
O.OQOE+OO 0.000E+00 

TOTALS 1.012E+09 3.507E+10 7.375E-01 1.534E-06 
Note that 1.534E-06 R/hr = 1.099E-13 amp/kg 
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Shield Composition, g/cc 

Shield 1 Shield 2 Shield 3 Shield 4 
------- ----- --- p-- 

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 O.Oa)E+00 6.817E+00 0.000E+00 7.450E+00 
NICKEL 0.000E+00 1.203E+00 0.000E-t-00 0.000E+00 
LEAD 0.000E+OO 0.000E-t-00 1.130E+Ol 0,000E+00 

Group Linear Attenuation Coefficients (last region is air) 
- -..- - ----I-- 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

8.072E+00 3.583E+02 8.172E+02 3.290E+02 4.424E-03 0.000E+00 
9.908E-01 9.954E+Ol 5.396E+02 9.146E-l-01 6.542E-04 0.000E+00 
3.915E-01 4.782E+01 1.921E+02 4.235E-f-01 3.504E-04 0.000E+00 
2.339E-01 2.217E+01 9.170E+01 1.963E+01 2.715E-04 0.000E+00 
2.058E-01 1.229E+01 5.243E+01 1.084E+Ol 2.405E-04 0.000E+00 
1.541E-01 8.202E+00 3.477E+01 7.234E+00 2,247E-04 0.000E+00 
1.393E-01 5.839E+00 2.410E+01 5.163E+00 2.137E-04 0.000E+00 
1.286E-01 4.219E+00 2.498E-t-01 3.742B-i-00 2.049E-04 0.000E+00 
1.219E-01 3.340E+00 2.843E-f-01 2.971E+00 1.985E-04 0.000E-l-00 
1.020E-01 1.657E+00 1.558E-i-01 1.520E+00 1.725E-04 0.000E+00 
9.226E-02 1.102E+00 6.317E+00 1.021E+00 1.474E-04 0.000E+00 
7.650E-02 8.127E-01 3.463E+00 7.43SE-01 1.312E-04 0.000E+00 
6.804E-02 7.024E-01 2.006E+00 6.519E-01 1.183E-04 0.000E+00 
6.185E-02 5.847B-01 1.446E+00 5.364E-01 1.118E-04 0.000E+00 
5.231E-02 5.160E-01 9.887E-01 4.746E-01 8.986E-05 O.aKIE+OO 
4.770E-02 4.747E-01 8.204E-01 4.381E-01 8.210E-05 O.OOOE+OO 
4.297E-02 4.231E-01 6.983E-01 3.822E-01 7.408E-05 0.000E+OO 
3.865E-02 3.805E-01 6.034E-01 3.501E-01 6.658E-05 0.000E+00 
3.606E-02 3.624E-01 5.514E-01 3.3238-01 6.180E-05 0.000E+00 
3.388E-02 3.364E-01 5.232E-01 3.092E-01 5.818E-05 0.000E+00 
3.201E-02 3.258E-01 5.006E-01 2.995E-01 5.495E-05 0.000E+00 
3.041E-02 3.103E-01 4.836E-01 2.838E-01 5.262E-05 0.000E+00 
2.908E-02 3.070E-01 4.735E-01 2.816E-01 5.004E-05 0.000E+00 
2.804E-02 2.952841 4.667E-01 2.727E-01 4.784E-05 0.000E+00 
2.654E-02 2.868E-01 4.644E-01 2.645E-01 4.383E-05 0.000E+00 
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Model I1 STT tank - same source, dry resin 

Source Shields Distance to Detector, X = 8.446E+01 cm 
Cylindrical Cylindrical Volume = 1.5 14E 4-06 cc 
Source Length = 1.054E-t.02 cm 
Integration Specs: NTHETA = 9 NPSI = I1 DELR = 3.074E+00 cm 
Total Intervals: 2.178E+03 

Distance Along Cylinder, Y = 5.269E+01 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 photonslsec Mevlsq.cm/sec R/hr 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

1.500E-02 
2.500E-02 
3 ~0OE-02 
4.500E-02 
5.500E-02 
6.500E-02 
7 ~0OE-02  
8.5OOE-02 
9.500E-02 
1.5OOE-01 
2.500E-O 1 
3.500E-01 
4.750E-01 
6.500E-01 
8.250E-01 
1.000E+00 
1.225E+00 
1.475E+00 
1.700E+00 

3.623E +OS 
2.295E +08 
1.205E +08 
7 .Z9E -t 07 
5.47UE +07 
3.753E+07 
2.9BE +07 
2.10SE+07 
1.607E +07 
5.331E+07 
1 A70E + 07 
2.783E +06 
1.19 1E+M 
M27E +E 
4.485E + 04 

4.273E + 03 
0.000E+W 
O.OOOE+OO 
0.000E+00 

20 1.900E+00 0.000E+00 
21 2.1OOE+00 O.OOOE+OO 
22 2.300Ei-00 O.OOOE+OO 

3.623E+08 
2.295E +OS 
2.676E +Q9 
7.259E +07 
5.470E+07 
3.753E +07 
2.929E+07 
2.105E+07 
1.607E +07 
5.33 1E +07 
1 .WOE +07 
2.7838 4-06 
1.191E+06 
3.lfiOE + 10 
4.485E +Q4 

4.2738+03 
0.000E+00 
O.OOOE+OO 
0.000E+00 
0.000E+00 
O.OOOE+OO 
0.000E+00 

0.000E+00 0.000E-t-00 
0.000E+00 0.000E+00 
O.OOOE-t.00 0.000E+M) 
0.000E-t-OO O.QOOE+00 
0.000E+00 0.000E+00 
0.000E+00 0.000E+00 
O.OOOE+OO 0.000E+OO 
0.000E+OO 0.000E-t-00 

O.QOOE+W 0.000E+00 
O.OOOE+OO 0.000E+OO 

9.829E-24 1.926E-29 
1.385E- 13 2.853E-19 
1.957E-08 3.992E- 14 

1.223E-05 2.447E-11 
1.047E-01 2.179E-0’7 

6,812E-06 1.315E-11 
O.OOOE+M) O.OOOE+OO 
0.000E+00 0.000E+00 
O.OOOE+OO 0.000E+00 
0.000E+00 0.00QE+00 
O.OOOE+OO 0.000E+00 
0.000E+00 O.OOOE+00 

23 2.500E+Oo 0.000E+00 O.OOOE+OO O.OOOE+OO O . O E + 0 0  
24 %.700E+00 0.000Ei-W O.OE+OO 0.000E+00 O,OOOE+00 
25 3.000E+00 0.000E+00 O.OOOE+OO O.OOOE+OO O.OOOE+00 

TOTALS 1.012E+09 3.507E + 10 1 .M8E41 2.1798-07 
Note that 2.179E-07 R/hr 1.562E-14 
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Shield Composition, g/cc 

Shield 1 Shield 2 Shield 3 Shield 4 -- ---- -^l---__l_l--__----ll--__u--^- _I___--_- 

H20 1.190E-01 0.000E+00 0.000E+OO 0.000E+00 
AIR 3.860E-01 0.000E+00 0.000E+00 0.OQQE+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-tOO 

Group Linear Attenuation Coefficients (last region is air) 
I_- --- -- 

-I_.-.----------- -l_------_l 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

8.497E+00 3.5838+02 8.172E+Q2 3.290E+02 4.424E-03 0.000E+00 
1.054E+00 9.954E+Ol 5.396E+02 9.146E+01 6,542E-04 0.000E+00 
4.260E-01 4.782E+01 1.921E+02 4.235E+01 3.504E-04 0.000E+00 
2.611E-01 2.217E+01 9.170E+01 1.963E+01 2.715E-04 0.000E+00 
2.301E-01 1.229E+01 5.2438+01 1.084E+Ql 2.405E-04 O.OOOE+00 
1.768E-01 8.202E+00 3.477E+01 7.234E+00 2.247E-04 0.0a)E+00 
1.611E-01 5.839E+OO 2.410E+01 5.163E+OO 2.137E-04 0.000E+00 
1.491E-01 4.219E+00 2.498E+01 3.7428+00 2.049E-04 0.000E+00 
1.422E-01 3.340E+00 2.843E+01 2.971E+00 1.985844 0.000E-1-00 
1.199E-01 1.657E+00 1.558E+01 1.520E+00 1.725E-04 0.00(rE+00 
1.074E-01 1.102E+00 6.317E+00 1.021B+00 1.474E-04 0.000E+00 
8.995E-02 8.127E-01 3.463Et00 7.435E-01 1.312E-04 0.000E-t-00 
8.012E-02 7.024E-01 2.006E+00 6.5198-01 1.1838-04 0.000E+OO 
7.175E-02 5.847E-01 1.446E+00 5.364E-01 1.118E-04 0.000E-t-00 
6.153E-02 5.160E-01 9.887E-01 4.746E-01 8.986E-05 0.000E+00 
5.609E-02 4.747E-06 8.204E-01 4.381E-01 8.210E-05 0.000E+OQ 
5.052E-02 4.231E-01 6.983E-01 3.822E-01 7.408E-05 O.OOOE+OO 
4.470E-02 3.805E-01 6.034E-01 3.501E-01 6.658E-05 O.OOOE+00 
4.245E-02 3.624E-01 5.514E-01 3.323E-01 6.180E-05 0.000E+OO 
3.989E-02 3.364E-01 5.232E-01 3.092E-01 5.818E-05 0.000E+00 
3.772E-02 3.258E-01 5.006E-01 2.995E-01 5.495E-05 O.OOOE+00 
3.585E-02 3.103E-01 4.836E-01 2.838E-01 5.262E-05 O.OOOE+OO 
3.426E-02 3.070E-01 4.735E-01 2.816E-01 5.004E-05 0.000E+00 
3.302E-02 2.952E-01 4.667E-01 2.727E-01 4.784E-05 0.000E+00 
3.124EQ2 2.868E-01 4.644E-01 2.645E-01 4.383E-05 O.OOOE+00 
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Model I1 STT tank - same source, 25% €320 

Source Shields Distance to Detector, X = 8.446E+Ol cm 
Cylindrical Cylindrical Volume = 1.514E+06 cc 
Source Length = 1.054E4-02 cm 
Integration Specs: NTHETA = 9 NPSI = 11 DELR = 3.074E+00 cm 
Total Intervals: 2.178E +03 

Distance Along Cylinder, Y = 5.269E+Ol cm 

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

Average 3remsstr. Source Total Energy Flux Dose Rate 
Group Energy, MeV photons/sec photons/se~ Mev/sq.cm/sec R/hr 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

1.mE-02 
2.500E-02 
3 SOOE-02 
4.500E-02 
5.500E-02 
6.500E-02 
7 SOOE-02 
8.500E-02 
9.5OE-02 
1.500E-01 
2.500E-01 
3.500E-01 
4.750E-01 
6.500E-O 1 
8.25OE-01 
1.000E+00 
1.225E+00 
1.475E +OO 
1.700E+OO 
1.900E+00 
2.lOE+OO 
2,30OE+OO 
2.5oOE +00 
2.700E+00 
3.000E+00 

3.623E+08 
2.295E + 08 
1.205E +08 
7.259E +07 
5.470E+W 
3.753E+07 
2.929E +07 
2.105E+W 
l.dO?E +07 
5.331E+07 
1.070E+07 
2.783E+06 
1.191E+06 
3 ~ 2 7 8  +05 
4.4858+04 

4.273 E + 03 
O.OOOE+OO 
0.000E+00 
0.000EtOO 
O.OOOE+OO 
0.000E+00 
0.000E+00 
0.000E+00 
O.WE+O 
0.000E+OO 

3.623E+08 
2.295E +OS 
2.676E + 09 
7.259E+07 
5.470E907 
3.753E +07 
2.929E+07 
2.105E+07 
0.607E + 07 
5.33 1E +07 
1.070E+07 
2.783E +06 
1.191E+06 
3.150E+ 10 
4.485E +04 
4.273E +03 
O.OOOE+OO 

O.OOOE+OO 
0.000E+00 
0.000E+00 
O.OOOE+OO 
0.000E+OO 
0.000E-t-00 
O.OOOE+OO 

O.OOOE+OO 

0.000E+00 0.000E+00 
0.000E+00 0.000E+00 
0.000E+00 0.000E+00 
O.OOOE+OO O.OOOE+OO 
O.OOOE+OO O.OOOE+OO 
0.000E+00 0.000E+00 
0.000E+00 O.OOOE+W 
0.000E+00 O.OOOE+OO 
0.000E+00 0.000E+00 
O.OOOE+OO 0.000E+W 
8.44 1 E-24 1.654E-29 
1.178E-13 2.427E-19 
1 .S2E-O8 3.39 1E-14 
9.037E-02 1.880E-07 
1.043E-05 2.086E-11 
5.821E-06 1.123E-11 
0.000E+00 O.OOOE+OO 
O.OOOE+OO 0.000E+00 
0.000E+00 O.OOOE+00 
O.OOOE+OO O.OOOE+OO 
O.OOOE+OO O.OOOE+OO 
O.OOOE+OO 0.000E+00 
O.OOOE+00 0.000E+00 
0.000E+00 0.000E+00 
O.OOOE+OO O.OOOE+Oo 

- 

TOTALS 1.012E+W 3.507E+ 10 9.039E-02 1.880E-07 
Note that 1.880E-07 R/hr = 1.347E-14 m p k g  

A-15 



Shield Composition, g/cc 

Shield 1 Shield 2 Shield 3 Shield 4 
__-"-__----___-__I-_1_1___111____~--_--- 

H20 2.380E-01 0.000E+00 0.000E+OO 0.000E+00 
AIR 3.860E-01 0.000E+00 0.000E+OO 0.000E+00 
AL 3.770E-01 0.000E-i-00 0.000E+00 0.000E+00 
IRON 0.0oOE-tOO 6.817E+00 0.000E+00 7.450E-1-00 
NICKEL 0.000E+00 1.203E+00 0.000E+00 0.000E+OO 
LEAD O.OOOE+OO 0.000E-tOO 1.130E+01 0.000E+OO 

Group Linear Attenuation Coefficients (last region is air) 
I__-- ----- 

---- -.-pIIII--IoIIo---..- 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

8.921E+00 3.583E+02 8.172E-t.02 3.290E+02 4.424E-03 O.CKKIE+00 
1.116E+00 9.954E+01 5.396E+02 9.146E+01 6.542E-04 0.000E+00 
4.605E-01 4.782E-t.01 1.921E-t-02 4.235E+01 3.504E;04 0.000E+00 
2.882E-01 2.217E+01 9.170E+01 1.963E+01 2.715EG 0.000E+00 
2.544E-01 1.229E+01 5.243E+01 l.OME+Ol 2.405E-04 0.000E+O 
1.996E-01 8.202E+00 3.477E+01 7.234E+00 2.247E-04 0.000E+00 
1.828E-01 5.839E+00 2.410E+01 5.163E+00 2.137E-04 0.000E+00 

1.624E-01 3.340E+00 2.843E+01 2.971E+00 1.985844 0.000E+00 
1.696E-01 4.219E+00 2.498E-t-01 3.7428+00 2.049E-04 0.000E-tOO 

1.377E-01 1.657E4-00 1.558E-t-01 1.520E+00 1.725E-04 0.000E-tOO 
1.226E-01 1.102E+W 6.317E+00 1.021E+00 1.474E-04 O.OOOE+00 
1.034E-01 8.127E-01 3.463E+00 7.435E-01 1.312E-04 0.000E+00 
9.220E-02 7.024E-01 2.006E+00 6.519E-01 1.183E-W 0.000E-t-00 
8.1658-02 5.847E-01 1.446E+00 5.3ME-01 1.118E-04 0.000E+00 
7.0768-02 5.160E-01 9.887E-01 4.746E-01 8.986E-05 O.OOOE-t-OO 
6.448E-02 4.747E-01 8.204E-01 4.381E-01 8.210E-05 0.000E+00 
5.808E-02 4.231E-01 6.983E-01 3.822E-01 9.408E-05 0.000E+00 
5.074E-02 3.805E-01 6.034E-01 3.501E-01 6.658E-05 0.000E+00 
4.884E-02 3.624E-01 5.5148-01 3.323E-01 6.180E-05 O.OE+W 
4.590E-02 3.364E-01 5.232E-01 3.092E-01 5.818E-05 0.000E+00 
4.344E-02 3.258E-01 5.006E-01 2.995E-01 5.495E-05 0.000E+00 
4.129E-02 3.103E-01 4.836B-01 2.838841 5.262B-05 0.000E+00 
3.945E-02 3.070E-01 4.735E-01 2.816E-01 5.004E-05 0.000E-t-00 
3.799E-02 2.952E-01 4.667E-01 2.727E-01 4.784E-05 0.000E+00 
3.595E-02 2.868E-01 4.644E-01 2.645E-01 4.383E-05 0.000E+00 
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Model IX STT tank - same source, 50% H20 

Source Shields Distance to Detector, X = 8.446E+01 cm 
Cylindrical Cylindrical Volume = 1 S14E +06 cc 
Source Length = 1.054E+02 cm 
Integration Specs: NTHETA = 9 NPSi = 11 DELR = 3.074E+00 ctn 
Total Intervals: 2.178E +03 

Distance Along Cylinder, Y = 5.269E+01 cm 

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 phobns/sec Mev/sq.cmlsec R/hr 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

1 SOOE-02 
2.500E-02 
3.500E-02 
4.500E-02 
5.500E-02 
6.500E-02 
7SOOE-02 
8.500E-02 
9.500E-02 
1.500E-01 
2.500E-01 
3.5OOE-01 
4.750E-01 
6.500E-0 1 
8.250E-01 
1.000E+00 
1.225E + 00 
1.4758+00 
1.700E+00 
1.9OOE+OO 
2.100E+OO 
2.300E+OO 
2.500E+00 
2.700E+OO 
3.000E+00 

3.623E + 08 
2.295E +OS 
1.205E -1-08 
7.259E+07 
5.470E + 07 
3.753E+07 
2.929E + 07 
2.10% +07 
1.607E + 07 
5.331E+07 
1.070E+07 
2.783E+06 
1.191E+06 
3 S27E + 05 
4.485E+04 

4.273E+03 
0.000E+00 
O.OOOE+oO 
0.000E+W 
O.OOOE+OO 
0.000E+00 
O.OOOE+OO 
0.008E+00 
O.OOOE+OO 
0.000E+OO 

3.623E +08 
2.2958+08 
2.676E+09 
7.2598+07 
5.470E+07 
3.753E + 07 
2.929E + 07 
2.105E +07 
1.607E+07 
5.33 1E +07 
1 .O70E + 07 
2.783E+06 
1.191E+06 
3.1X)E+ 10 
4.485E+04 

4.273E+03 
0.00QE+00 
0.000E+00 
O.OOOE+OO 
0.000E+00 
O.OOOE+OO 
0.000E+00 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 

0.000E+00 0.000E+00 
O.MX)E+OB 0.000E-4-00 
0.000E+00 0.000E+00 

0.000E+00 0.000E+00 
0.000E+OQ 0.000E+00 
0.000E+00 O.OOOE+00 
0.000E+OO 0.000E+00 
0.000E+00 0.000E+00 
0.000E+00 0.000E+00 

0.000E+00 0.000E+00 

7 - 397E-24 1.450E-29 
1.025E-13 2 . l l lE49 
1.445E-08 2.947E-14 
7.944E-02 1.6528-07 
9.084E-M 1.817E-11 

5.076E-W 9.796E-12 
O.OOOE+OO 0.000E+00 
0.000E+00 O.OOOE+OO 
0.000Et00 0.000E+00 
O.OOOE+OO O.OOOE+OO 
O.OOOE+OO 0.000E+00 
0.000E+00 O.OOOE+OO 
0.000E+00 0.000E+00 
O.OOOE+OO O.WE+W 
O.OOOE+OO 0.000E+OO 

TOTALS 1.012E+09 3.507E+ 10 7.946E-02 1.653E-07 
Note that 1.653E-07 R/hr 1.184E-14 a m p k g  
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Shield Composition, g/cc 

I----- 

H20 
AIR 
AL 
IRON 
NICKEL 
LEAD 

Group 

Shield 1 Shield 2 Shield 3 Shield 4 
.l__l-------_lll---l__--lllr-----------------~- 

3.570E-01 0.000E+00 0.000E-tOO 0.000E+00 
3.860E-01 0.000E+M) 0.000E+00 0.000E+00 
3.770E-01 0.000E+OQ 0.000E+00 0.000E+00 
0.000E+00 6.817E+00 0,000E+00 7.450B+00 
0.000E+00 1.203E+00 0.000E+00 0.000E+00 
0.000E+00 0.000E+00 1.130E+Ol 0.000E+00 

__I_- - --------- 
Linear Attenuation Coefficients (last region is air) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

9.346E+00 3.583E+02 8.172E+02 3.290E-tO2 4.424E-03 0.000E+00 
1.179E+00 9.954E+Ol 5.3968+02 9.146E+01 6.542E-04 0.000E+00 
4.950E-01 4.782E+01 1.921E+02 4.2358+01 3.504E-04 0.000E+00 
3.153E-01 2.217E+01 9.170E+01 1.963E+01 2.715E-04 0.000E-t-00 
2.786E-01 1.229E+Ol 5.243E+OI 1.084E+01 2.405E-04 0.000E+00 
2.223E-01 8.202E+00 3.477E-f-01 7.234E+00 2,2478-04 0.000E+00 
2.046E-01 5.839E+00 2.410E+01 5.163E+00 2.137E-04 0.000E+00 
1.901E-01 4.2198+00 2.498E+01 3.742E+00 2.049E-04 0.000E+00 
1.826E-01 3.340E-t-00 2.843E+01 2.971E+00 1.985E-04 0.000E+00 
1.556E-01 1.657B+00 1.558E+01 1.520E+00 1.725E-04 0.000E+00 
1.378E-01 1.102E+W 6.317E+00 1.021E+00 1.474E-04 0.000E+00 
1.168E-01 8,127E-01 3.463E+W 7.435E-01 1.312E-04 O.OOOE+00 
1.043E-01 7.024E-01 2.006E+00 6.519E-01 1.183E-04 0.000E+00 
9.155E-02 5.847E-06 1.446E+00 5.364E-01 1.118E-04 0.000E+00 
7.998E-02 5.160E-01 9.8878-01 4.746E-01 8.986E-05 0.000E+00 
7.287E-02 4.747E-01 8.204E-01 4.381E-01 8.210E-05 0.000E+W 
6.564E-02 4.231E-01 6.983E-01 3.822E-01 7.408E-05 0.000E+00 
5.679E-02 3.805E-01 6.034E-01 3.501E-01 6.658E-05 0.000E+W 
5.523E-02 3.624E-01 5.514E-01 3.323E-01 6.180E-05 0.000E+00 
5.191E-02 3.364E-01 5.232B-01 3.092E-01 5.818E-05 0.000E+00 
4.915E-02 3.258E-01 5.006E-01 2.995E-01 5.495E-05 0.000E+00 
4.673E-02 3.103E-01 4.836E-01 2.838B-01 5.262E-05 0.000E+00 
4.4648-02 3.070E-01 4.735E-01 2.816E-01 5.004E-05 0.000E+00 
4.297E-02 2.952E-01 4.667E-01 2.727E-01 4.784E-05 0.000E+00 
4.M5E-02 2.868E-01 4.644E-01 2.645E-01 4.383E-05 0.000E+OQ 
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Model I1 STT tank - same source, 75% H20 

Source Shields Distance to Detector, X = 8.446E+Ol cm 
Cylindrical Cylindrical Volume = 1.514E+06 cc 
Source Length = 1.054E+02 crn 
Integration Specs: NTHETA = 9 NPSI = 11 DELR = 3.074E+00 cm 
Total Intervals: 2.178E +03 

Distance Along Cylinder, Y = 5.269E+01 cn 

Shield Thickness, cm 6.763E+01 9.525E-01 8.890E+00 1.905E4-00 
Taylor Buildup Data for Shield 4 with Effective Atomic Number 26.0 

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

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

1.500E-02 
2.500E-02 
3 SOOE-02 
4.500E-02 
5 SWE-02 
6.500E-02 
7.500E-02 
8.500E-02 
9.SOOE-02 
1.SOOE-01 
2.500E-01 
3.500E-01 
4.750E-01 
6.500E-01 
8.250E-Ql 
1.000E+00 
1.225B+00 
1.475E+00 
1.7OOE + 00 
1.900E+00 
2.lOOEi-00 
2.300E + 00 
2.500E+00 
2.700E +OO 
3.000E+OO 

3.623E+08 
2.295E+OS 
1 .B5E+OS 
7.259E + 07 
5 -470E + 07 
3.753E +07 
2.9298+07 
2.105E+07 
1.607E+07 
5.33 1E+07 
1.070E +07 
2,783E+06 
1.191E+06 
3 S27E + 05 
4.485E +04 

4.273E+03 
0.000E+00 
O.OOOE+OO 
O.OQOE+OO 
0.000E+00 
O.OOOE+OO 
0.000E+00 
O.OOOE+OO 
O.OOOE+M) 
O.OOOE+OO 

3.623E + 08 
2.295E +08 
2.676E +09 
7.259E +07 
5.470E +07 
3.753E + 07 
2.929E+07 
2.105E+07 
1.607E +07 
5.331E+07 
1.070E+07 
2.783E+06 
1.191E+06 
3.150E + 10 
4.485E+04 

4.273E +03 
O.WE+OO 
0.000E+OO 
0.000E+00 
0.000E+00 
0.000E+00 
O.OOOE+OO 
O.OOOE+00 
0.000E+00 
0.000E+00 

O.OOOE+OO 0.000E+00 
0.000E+00 0.000E+00 
0.000E+OO 0.000E+00 
0.000E+OO 0.000E+OO 
0.000E+00 0.000E+00 
O.OOOE+OO 0.000E+00 
O.OOOE+OO O.OOOE+W 
0.000E+00 O.OOOE+00 
0.000E+00 0.000E+00 
0.000E+00 O.000E+OO 
6.582E-24 1.290E-29 
9.069E-14 1.868E-19 
1.277E-08 2.606E-14 
7.086E-02 1.474E-07 
8.042E-04 1.608E- 1 1 
4.497E-06 8.679E-12 
0.000E+00 O.OOOE+OO 
0.000E+00 O.OOOE+OO 
0.000E-t-00 0.000E+00 
O.OOOE+00 0.000E+00 
O,OOOE+00 O.OOOE+o8 
0.000E+00 O.OOOE+OO 

O.OOOE+00 O.OOOE+OO 
O.OOOE+W 0.000E+00 

0.000E+OO O.OOOE+OO 

TOTALS 1.012E3-09 3.507E+10 7.087E-02 1.474E-07 
N d e  that 1.474E-07 R k f  1.OS7E-14 m p l k g  
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Shield Composition, g/cc 

Shield 1 Shield 2 Shield 3 Shield 4 
-----___-----------_1_1_1____1_~ -------_--__ 
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 O.OOOE+OO 1.203E+00 0.000E+00 0.000E+00 
LEAD 0.000E+00 0.000E3-00 1.130E+01 0.000E+00 

-. 

Group Linear Attenuation Coefficients (last region is air) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

9.767E+00 3.583E+02 8.172E+02 3.290E+02 4.424E-03 0.000E+00 
1.242E+00 9.954E+01 5.396E302 9.146E+01 6.542E-04 0.000E+00 
5.293E-01 4.782E+01 1.921E+02 4.235E+01 3.504E-04 0.000E+00 
3.422E-01 2.217E+01 9.170E+01 1.963E+01 2.715E-04 0.000E+00 
3.027E-01 1.229E+01 5.243E+01 l.O84E+01 2.405E-04 0.000E+00 
2.448E-01 8.202E+00 3.477E+01 7.234E+00 2.247E-04 0.000E+00 
2.261E-01 5.839E+00 2.410E+01 5.163E+00 2.137E-04 0.000E+00 
2.104E-01 4.219E+00 2.498E+01 3.742E+00 2.049E-04 0.000E+00 
2.026E-01 3.340E+00 2.843E+01 2.971B+00 1.985E-04 0.000E+00 
1.733E-01 1.657E+00 1.558E+01 1.520E+00 1.725E-04 0.000Ei-00 
1.528E-01 1.102E+00 6.317E+00 1.021E+00 1.474E-04 0.000E+00 
1.302E-01 8.127E-01 3.463E+00 7.435E-01 1.312E-04 0.000E+00 
1.163E-01 7.024E-01 2.006E+00 6.519E-01 1.183E-04 0.000E+00 
1.014E-01 5.847E-01 1.446E+00 5.364E-01 1.118E-04 O.OQOE+OO 
8.912E-02 5.160E-01 9.887E-01 4.746E-01 8.986E-05 0.000E+00 
8.1 18E-02 4.747E-01 8.204E-01 4.381E-01 8.210E-05 0.000E+00 
7.313E-02 4.231E-01 6.983E-01 3.822E-01 7.408E-05 0,000E+00 
6.278E-02 3.805E-01 6.034E-01 3.501E-01 6.658E-05 0.000E+00 
6.156E-02 3.624E-01 5.514E-01 3.323E-01 6.180E-05 0.000E+00 
5.787E-02 3.364E-01 5.232E-01 3.092E-01 5.818E-05 0.000E+W 
5.481E-02 3.258E-01 5.006E-01 2.995E-01 5.495E-05 0.000E+00 
5,212E-02 3.103E-01 4.836E-01 2.838E-01 5.262E-05 0.000E+00 
4.979E-02 3.070E-01 4.735E-01 2.816E-01 5.004E-05 0.000E+00 
4.790E-02 2.952E-01 4.667E-01 2.727E-01 4.784845 0.000E-t-00 
4.531E-02 2.868E-01 4.644E-01 2.6458-01 4.383E-05 O.OOOE+OO 
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Model XI STT tank - same source, 100% H20 

Source Shields Distance to Detector, X = 8.446E+Ol cm 
Cylindrical Cylindrical Volume = 1.514E+06 cc 
Source Length = 1.054E+02 cm 
Lntegration Specs: NTHETA = 9 NPSI = 11 DELR = 3.074E+OO cm 
Total Intervals: 2.178E+03 

Distance Along Cylinder, Y = 5.269E+01 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 Mevlsq.cm/sec R k t  

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

1 S00E-02 
2.5OOE-02 
3 SOOE-02 
4.500E-02 
5.500E-02 
6.500E-02 
7 S00E-02 
8 SOOE-02 
9.500E-02 
1.500E-01 
2.5OOE-O 1 
3.500E-01 
4.750E-01 
6.500E-0 1 
8.250E-01 
1.000E+00 
1.225E+00 
1.4758+00 
1.700E+00 

2.lOOE+OO 
2.300E+00 
2.500E+00 
2.7WE +OO 
3.000E+00 

1.900E+00 

3.623E+08 
2.295E +OS 
1.205E+O8 
7.259E +07 
5.470E+07 
3.753E +07 
2.929E + 07 
2.105E+07 
1.607E+07 
5.331E+07 
1.070E+07 
2.783E+06 
1.191E+06 
3.527E+05 
4.485E+04 

4.273B +03 
O.OOOE+OO 
0.000E+00 
0.000E+00 
0.000E+00 

O.OOOE+OO 
0.000E+00 
0.000E+00 
O.OOOE+OO 

O.OOOE+00 

3.623E +08 
2.295E + 08 
2.676E +09 
7.259E+07 
5.470E +07 
3.753E +07 
2.929E +07 
2.105E+ 07 
1.607E +07 
5.331E+07 
1.070E +07 
2.783E+06 
1.191E+06 
3.150E+10 
4.485E+04 

4.273E + 03 
0.000E+OO 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
O.OOOE+Oo 
O.OOOE+OO 
0.000E+00 
0.000E+00 

0.000E+00 0.000E+00 
0.000E+00 0.000E+OO 
0.000E+00 0.OOOE-r-00 
0.000E+W 0.000E+00 
0.000E+00 0.000EMO 
0.000E+00 0.000E+00 
0.000E+00 0.000E+00 
O.ooOEEo00 0.000E+00 
0.000E+OO O.OM)E+OO 
0.000E+00 0.000E+00 
5.935E-24 1.163E-29 
8.141E-14 1.677E-19 
1.146E-08 2.338E-14 
6.400E-02 1.331E-07 
7.219E-06 1.444E-11 

4.039E-06 7.795E-12 
O.OOOE+00 0.000E+00 
0.000E+00 0.000E+00 
O.OOOE+00 0.000E+00 
0.000E+00 O.OOOE+OO 
O.OOOE+OO 0.000E+00 
O.OOOE+OO 0.000E+OO 
0.000E+00 0.000E+00 
0.000E+00 0.000E+Oo 
0.000E+00 O.OOOE+OO 

TOTALS 1.012E+09 3.507E+10 6.401E-02 1.331E-W 
Note that 1.331E-07 R h  = 9.543E-15 ampkg 

***> 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-MI1 
Model I1 STT tank - Point Source 
&INPUTNEXT= 1, IGEOM= 1, ICONC=O, 
ISPEC= 3, OPTION=O, 
mUF= 3, 
X- 16.8275, 
SSVl = 0, 
NSHLD = 3, T(l) =0.9525,8.89,1.905, 
WEIGHT(335)= l., 
WEIGHT(336) = 0.946, 
SFACT = 1. & 
IRON 9 6.817 7.45 
NICKEL 10 1.203 
lLEAD 14 11.3 
Model I1 STT tank - Cylindrical Source, no self-absorption 
&INPUT NEXT= 3, IGEOM= 7, ICONC=O, 
ISPEC= 3, OPTION=O, 
IBUF= 4, 
X= 84.455, SLTH=105.39, Y= 52.695, 
NTHETA= 9, NPSI= 11, DELR= 3.0, 
SSVl = 0, 
NSHLD = 4, T(l) =67.6275,0.9525,8.89,1.905, 
WEIGXT(335) = 1 ., 
WEIGXT(336)= 0.946, 
SFACT = 1. & 
WATER 10.0  
AIR 3 0.0 
ALUM. 70.0 
IRON 9 6.817 7.45 
NICKEL 10 1.203 

lLEAD 14 11.3 
Model II STT tank - same source, dry resin 
&INPUT NEXT= 3 & 
WATER 10.0 
AIR 3 0.386 
ALUM. 7 0.377 
IRON 9 6.817 7.45 
NICKEL 10 1.203 

lLEAD 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 

lLEAD 14 11.3 
Model I1 STT tank - Same source, 50% H20 
&.INPUT NEXT= 3 & 
WATER 10.238 
AIR 3 0.386 
ALUM. 7 0.377 
IRON 9 6.817 7.45 
NICKEL 10 1.203 

lLEAD 14 11.3 
Model 11 STT tank - same source, 75% H 2 0  
&INPUT NEXT= 3 & 
WATER 18.357 
AIR 3 0.386 
ALUM. 7 0.377 
IRON 9 6.817 7.45 
NICKEL 10 1.203 

lLEAD 14 11.3 
Model I1 STT tank - same source, 100% H20  
&INPUT NEXT= 3 & 
WATER 10.475 
AIR 3 0.386 
ALUM. 7 8.377 
IRON 9 6.817 7-45 
NICKEL 10 1.203 

lLEAD 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 

I I 
I JSOSHLD-I1 (RIBD removed) I 
I I 

I Radiological Analysis I 
I Westinghouse Hanford Company I 
I Richland, WA 99352 I 

I IBM PC/AT Version 1.5, August 1987 I 

I I 

STT-MI11 

Table of Source Activity: 

Scale Factor = 1.000E+00 

Isotope Adjusted 
Name Curies Curies 

(3-137 1.00E+00 1.000E+00 
BA-137M 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 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

3.290E+02 4.424E-03 0.000E+00 0.OOOE +00 0.000E+00 0.000E+00 
9.146E+01 6.542E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 

1.084E+Ol 2.405E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
7.2348+00 2.247E-04 0.000E+00 O.OOOE+00 0.000E+00 0.000E+00 
5.163E+00 2.137E-04 0.000E+00 0.000E+00 O.OOOE+OO O.OOOE-t.00 
3.7428+00 2.049E-04 O.OOOE+OO 0.000E+00 0.000E+00 0.000E+00 

4.235E+01 3.504E-04 0.000E+00 O.OOOE+Oo 0.000E+00 O.OOOE+OO 
1.963E+01 2.715E-W 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 

2.971E+OO 1.9858-04 0.000E+00 0.000E+00 O.OOOE+Oo O.OOOE+OO 
1.520E+00 1.725E-04 0.000E+W 0.000E+00 0.000E+00 0.000E+00 
1.021E+00 1.474E-04 0.OOOE-tOO O.#OE+00 0.000E+00 0.000E+W 
7.435E-01 1.312E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
6.519E-01 1.183E-04 0.000E+W 0.000E+00 0.000E+00 O.OM)E+OO 
5.364E-01 1.118E-04 0.000E+00 O.OOOE+OO 0.000E+00 0.000E+00 

4.3818-01 8.210E-05 0.000E+M) 0.000E+00 O.OOOE+OO 0.000E+00 
3.822E-01 7.408E-05 O.aK)E+OO 0.000E+00 0.000E+00 0.000E+00 
3.501E-01 6.658E-05 O.WE+O 0.000E+00 0.000E+00 0.000E+00 
3.323E-01 6.180E-05 0.000Ec00 0.000E+00 O.OOOE+OO O.OOOE+OO 
3.092841 5.818E-05 0.000E+00 O.OOOE+OO O.OOOE+OO 0.000E+00 
2.995E-01 5.495E-05 0.000E+W 0.000E+00 0.000E+OO 0.000E+00 
2.838E-01 5.262E-05 0.000E+00 O.OOOE+OO O.OWE+O O.CKK)E+OO 
2.816E-01 5.004E-05 O.OOOE+OO O.OE+00 0.000E+00 0.000E+00 
2.727E-01 4.784E-05 O.MXIE+OO 0.000E+00 O.OOOE+OO 0.000E+00 
2.645E-01 4.383E-05 O.OOOE+OO 0.OOOE-i-00 0.000E+00 O.OOOE+OO 

4.746E-01 8.986E-05 O.OOOE+W 0.000E+00 O.OOOE+OO O.OOOE+OO 
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Model I11 STT tank - Point Source 

Source Shields Distance to Detector, X = 2.7948+01 cm 
Point Slab Offset from Normal, Y = 0.000E+00 crn 

Shield Thickness, cm 2.286E+01 
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 0.000Ei-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 4.500E-02 7.177E+07 7.177E+07 0.000E+00 0.000E+00 
5 5.500E-02 5.408E907 5.408E+07 0.000Ei-00 O.OQOE+OO 

7 7.500E-02 2.896E+07 2.896E+07 0.000E+00 0.000E+00 
6 6.500E-02 3.711E+07 3.711E+07 0.000E+00 0.000E+00 

8 8.500E-02 2.082E+07 2.082E+07 1.6358-35 O.QOOE+00 
9 9.500E-02 1.589E+07 1.589E-t-07 6.485E-28 1.040E-33 
10 1.5OOE-01 5.272E+07 5.272E+07 2.227E-10 3.848E-16 
11 2.500E-01 1.059E+07 1.059E+07 1.871E-06 3.667E-12 
12 3.500E-01 2.7548+06 2.754E3-06 1.9OOE-04 3.914E-10 
13 4.750E-01 1.179E+06 1.179E+06 6.540B-04 1.334E-09 
14 6.500E-01 3.495E+O5 3.150E+10 2.206E+02 4.589E-04 
15 8.250E-01 4.450E+04 4.450E+04 1.293E-03 2.585E-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 O.OOOE+OO 0.000E+00 0.000E+00 
20 1.9OOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
21 2.lOOE+00 O.OOOE+OO 0.000E+00 0.000E+00 0.000E+00 
22 2.3OOE+00 O.OOOE+W 0.000E+00 0.000E+00 O.OOOE+OO 
23 2.500E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
24 2.700E+00 0.000E+00 O.OOOE+OO 0.000E+00 0.000E-tW 
25 3.000E+OO 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 

16 1.000E+00 4.247E+03 4.247E+03 2.910E-04 5.616E-10 

TOTALS 1.000E+09 3.506E+ 10 2.206E+02 4.589E-04 
Note that 4.589E-04 R h  = 3.289E-11 m p k g  
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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) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

0.000E+00 3.290E+02 4.424E-03 0.000E+00 0.000E+00 0.000E+00 
O.OOOE+OO 9.146E+01 6.542E-04 0.000E+00 0.000E+00 0.000E+00 
0.000E-t.W 4.235E+01 3.504E-04 0.000E+00 0.000E+00 O.OOOE+OO 
0.000E+00 1.963E+01 2.715E-M 0.000E+00 0.000E+00 0.000E+00 
O.OOOE+OO 1.084E+01 2.405E-04 0.000E+00 0.000E+00 0.000E+00 
O.OOOE+OO 7.234E+OO 2.247E-04 0.000E+00 0.000E+00 0.000E+00 
0.000E+00 5.163E+00 2.137E-04 0.000E+00 0.000E+00 0.000E+00 
O.#OE+00 3.742E+00 2.049E-04 0.000E+00 0.000E+00 0.000E+00 

0.000E+00 1.021E+00 1.474E-04 0.000E+00 0.000E+00 0.000E+00 

0.000E+00 6.519E-01 1.183E-04 0.000E+00 O.OOOE+OO 0.000E+00 

O.OOOE+OO 2.971E+00 1.985E-04 0.000E+00 0.000E+00 0.000E+00 
0.000E+00 1.520E+00 1.725E-04 0.000E+00 0.000E+00 0.000E+00 

0.000E+00 7.435E-01 1.312E-04 0.000E+00 O.OOOE+OO 0.000E+00 

0.000E+00 5.364E-01 1.118E-04 O.OOOE+00 0.000E+00 O.OOOE+OO 
O.OOOE+OO 4.744E-01 8.986E-05 0.000E+00 O.OOOE+M) O.OOOE+OO 
0.000E+00 4.381E-01 8.210E-05 0.000E+OO 0.000EcOO 0.000E+00 
0.000E+W 3.822E-01 7.408E-05 O.OOOE+OO O.OOOE+OO 0.000E+OO 
0.000E+00 3.501E-01 6.658E-05 0.000E+00 0.000E+00 O.OOOE+OO 
O.OOOE+W 3.323E-01 6.1WE-05 0.000E+00 0.000E+00 O.OOOE+OO 
0.000E+00 3.092E-01 5.818E-05 0.OOOE+OO O.OOOE+OO 0.000E+00 
O.OOOE+OO 2.995E-01 5.495E-05 0.000E+00 O.OOOE+OO 0.000Ei-00 
0.000E+W 2.838E-01 5.262E-05 O,WE+W O.OE+OO O.OOOE+M) 
0.000E+00 2,816E-01 5.004E-05 O.OOOE+OO 0.000E+00 0.OOOECOO 
0.000E+00 2.727E-01 4.784E-05 0.000E+00 O.OOOE+OO O.OOOE+00 
O.OOOE+OO 2.645E-01 4.383E-05 0.000E+00 O.OOOE+OO 0.000E+00 
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Model I11 STT tank - Cylindrical Source, no self-absorption 

Source Shields Distance to Detector, X = 6.477E+Ol cm 
Cylindrical Cylindrical Volume = 8M3E +05 cc 
Source Length = 1.981E+02 cm 
Integration Specs: NTHETA = 9 NPSI = 11 DELR = 3.069E-t00 cm 
Total Intervals: 1.188E+03 

Distance Along Cylinder, Y = 9.906E+Ol cm 

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 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

1 SOOE-02 
2.5OOE-02 
3.500E-02 
4.500E-02 
S.5OOE-02 
6.5OOE-02 
7.500E-02 
8.5WE-02 
9.500E-02 
1.500E-01 
2.500E-0 1 
3 S00E-0 1 
4.7508-0 1 
6.500E-01 
8.250E-01 
1.0oOE+00 
1.225E + 00 
1.475E+00 
1.700E +00 
1.900E+00 
2.100E+00 
2.300E+00 
2.500E+00 
2.700E+00 
3.000E+00 

3 S82E +08 
2.269E + 08 
1.191E+O8 
7.177E+07 
5.408E +07 
3.711E+07 
2.896E +07 
2.082E307 
1.589E+07 
5.272E +07 
1 .OS9E+07 
2.754E +06 
1.179E+06 
3.495E+05 
4.450E+04 

4.247E+03 
0.000E+00 
O.OOOE+OO 
O.OOOE+OO 
0.000E+00 
O.OOOE+OO 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 

3.5 82E + 08 
2.269E +08 
2.674E +09 
7.177E+07 
5.408E + 07 
3.711E+07 
2.896E +07 
2.082E+07 
1.589E +07 
5.272E +07 
1.059E +07 
2.754E+06 
1.179E +06 
3.150E+10 
4.450E +04 

4.247E+03 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E-tOO 
0.000E+00 
0.000E+00 
O.OOOE+OO 
0.000E+00 
0.000E+00 

0.000E+00 0.000E+00 
0.000E+00 0.000E+00 
0.000E+00 O.OOOE+00 
O.OOOE+W 0.000E+00 
0.000E+00 0.000E+00 
0.000E+00 0.000E+00 
0.000E+00 0.000E+00 
4.058E-38 0.000E+00 
2.4 14E-30 3 e 87OE-36 
1.840E-12 3.18OE-18 
2.273E-08 4.456E- 14 
3.113E-M 6.413E-12 
1.207E-05 2.462E-11 
4.839E+00 1.006E-05 
3.151E-05 6.303E-11 

7.585E-06 1.464E-11 
0.000E+OO 0.000E+OO 
0.000E+00 O.OOOE+OO 
0.000E+00 0.000E+00 
0.000E+00 0.000E+00 
0,000E+00 0.000E+00 
0.000E+00 O.OM)E+OO 
O.OOOE+OO 0.000E+00 
0.000E+00 O.OOOE+OO 
0.000E+00 O.OOOE+DO 

TOTALS 1.000E+09 3.506E+10 4.839EQOO 1.007E-05 
Note that 1.007E-05 R k r  = 7.214E-13 
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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 7.4SOE+OO 

Group Linear Attenuation Coefficients (last region is air) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

8.072E+00 3.290E+02 4.424E-03 0.000E+00 0.000E+OO 0.000E+00 
9.908E-01 9.146E+01 6.5428-04 0.000E+00 0.000E+00 0.000E+00 
3.915E-01 4.235Ei01 3.504E-OQ O.OOOE+OO 0.000E+00 O.OOOE+-OO 
2.3398-01 1.963E+01 2.715E-W 0.000E+00 0.000E+00 0.000E+00 
2.058E-01 1.084E+01 2.405E-04 O.OOOE+OD 0.000E+00 0.000E+O 
1.541E-01 7.234Ec00 2.2475-04 O.OOOE+W 0.000Et-OO 0.000E+OO 
1.393E-01 5.163E+00 2.137E-04 O.OOOE+OO 0.000EtOO 0.000E+00 
1.286E-01 3.742E+00 2.049E-W 0.000E+OO 0.000E+00 0.000E+00 
1.219E-01 2.971E+00 1.985E-04 0.000E+00 0.000E+00 O.OOOE+OO 
1.020E-01 1.520E+OO 1.72%- 0.000E+00 0.000E3-00 0.000E+00 
9.226E-02 1.021E+00 1.474E-04 0.OOOE+OO 0.000E+00 0.000E+00 
7.650E-02 7.435E-01 1.312E-W 0.000E+OO 0.000E+00 O.OOOE+OO 
6.804E-02 6.519E-01 1.183E-W 0.000E+OO O.OOOE+OO O.OOOE+00 
6.185E-02 5.364E-01 l.ll8E-04 0.000E+00 0.000E+00 0.000E+00 
5.231E-02 4.746E-01 8.986EM O.CXXIE+OO 0.000E+00 0.000E-t-00 
4.770E-02 4.381E-01 8.210E-05 Q.OOOE+W 0.800E+00 0.O00E +00 
4.297E-02 3.82ZE3-01 7.408E-05 O.OOOE+OO O.OOOE+OO 0.000E+00 
3.865E-02 3.501E-01 6.658E-05 0.000E+00 0.000E+00 O.WE+OO 
3.606E-02 3.323E-01 6.18OE-oS O.OOOE+OO 0.000E+00 O.OOOE+OO 
3.388E-02 3.092E-01 5.818EM 0.000E+00 0.000E+00 0.000E+00 
3.201E-02 2.995E-01 5.495E-05 O.OOOE+OO O.OOOE+OO 0.000E+00 
3.04lE-02 2.838E-01 S.262E-05 0.00QE+00 O.OOOE+OO 0.000E+00 
2.908E-02 2.816E-01 5.004E-05 0.000E+00 O.OOOE+OO 0.000E+00 
2.WE-02 2.727E-01 4.784E-05 0.000E+00 0.000E+OO 0.000E+00 
2.654E-02 2.645E-01 4.383545 0.000E+00 0.000E+00 O.OOOE+OO 

A-29 



Model I11 STT tank - same source, dry resin 

Source Shields Distance to Detector, X = 6.477E+01 cm 
Cylindrical Cylindrical Volume = 8.443E+05 ce 
Source Length = 1.981E-tO2 cm 
Integration Specs: NTHETA = 9 NPSI = 11 DELR = 3.069E+00 cm 
Total Intervals: 1.188E +03 

Distance Along Cylinder, Y = 9.906E+Ol cm 

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

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

------ ----I-- ---I__---__ 

1 1.500E-02 3.582E+O8 3.582E+08 0.000E+00 0.000E+00 
2 2.500E-02 2.269B+08 2.269E+08 0.000Ei-00 0.000E+00 
3 3.500E-02 1.191E+08 2.674E+W 0.000E+00 0.000E+00 
4 4.500E-02 7.177E+07 7.177E-i-07 0.000E+00 0.000E-i-00 
5 5.500E-02 5.408E-t-07 5.408E+07 0.000E+00 0.000E-t-00 
6 6.500E-02 3.711E+07 3.711E+07 0.000E+OO 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 O.aK)E+OO 0.000E3-00 
9 9.500E-02 1.589Ei-07 1.589E+07 2.694E-31 4.319E-37 
10 1.500E-01 5.272E+07 5.272E+07 2.742E-13 4.738B-19 
11 2.500E-01 1.059E+07 1.059E+07 3.769E-09 7.387E-15 
12 3.500E-01 2.754E+M 2.754E+06 6.267E-07 1.291E-12 
13 4.750E-01 1.179E+06 1.179E+M 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-W 1.827E-11 
16 1.000E+00 4.247E-k-03 4.247E+03 2.385B-06 4.603E-12 
17 1.225E+00 0.000E+00 0.000E+00 0.000E+00 O.OOOE+OO 
18 1.475E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
19 1.700E+00 O.OOOE+00 0.000E-t-00 O.OQOE+OO 0.000E+00 
20 1.9ooE+00 0.000E-t-00 0.000E3-00 0.000E+OO O.OOOE+OO 
21 2.lOOE+OO 0.000E+00 0.OOOE-tOO 0.000E+00 O.OOOE+OO 
22 2.300E+00 0.000E+00 0.000E+00 O.OOOE+00 0.000E+00 
23 2.500E+00 O.OOOE+00 0.000E+00 0,000E+00 0.000E+00 
24 2.700E+00 0.000E+00 0.000E+OO 0.000E+00 0.000E+00 
25 3.000E+00 0.000E+00 O.OOOE+00 0.000E+00 0.000E+00 

TOTALS 1.000E+09 3.5068+10 1.202E+00 2.500E-06 
Note that 2.5OOE-06 R h  = 1.792E-13 mp/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 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

8.539E+00 3.290E+02 4.424E-03 0.000E+00 0.000E+00 0.000E+00 
1.060E+00 9.146E+01 6.542E-04 0.000E+M) O.OOOE+OO 0.000E+00 
4.295E-01 4.235E+01 3.504E-04 0.000E+00 0.000E+00 0.000E+00 

2.325E-01 1.084E+01 2.405844 0.000EcOO O.OM)E+OO 0.OOOE+00 
2.6388-01 1.%3E+01 2.715E-04 0.000E+00 0.000E+00 0.000E+00 

1.791E-01 7.234E+Oo 2.247E-04 0.000E+00 0.000E+00 Q.OOOE+OO 
1.633E-01 5.163E+00 2.137E-04 0.000E+00 0.000E+00 0.000E+00 
1.512E-01 3.742E+00 2.049E-04 O.OOOE+OO 0.000E+00 Q.000E+00 
1.442E-01 2.971E+00 1.985E-04 0.000E+00 Q.OOOE+W O.OOOE+OO 
1.217E-01 1.520E+00 1.725E-04 0.000E-t-W 0.000E+00 0.000E+00 
1.090E-01 1.021E+00 1.474E-04 0.000E+W O.000E+OQ 0.000E+00 
9.131E-02 7.435E-01 1.312E-04 O.OOOE+OO O.OOOE+OO O.OOOE+OO 
8.134E-02 6.519E-01 1.183E-04 0.000E+00 0.OOOE+00 O.OOOE+OO 
7.275E-02 5.344E-01 1.118E-04 O.OOOE+OO O.OOOE+OO O.OM)E+OO 
6.246E-02 4.746E-01 8.986E-05 O.OOOE+Oo 0.000E+00 O.OOOE+OO 
5.693E-02 4.3818-01 8,210E-05 0.000E+00 0.000E+00 Q.OOOE+00 
5.128E-02 3.822E-01 7.408E-05 O.OOOE+OO O.OOOE+OO 0.000E+00 
4.531E-02 3.501E-01 6.658E-05 O.OOOE+OO 0.000E-tOO O.OOOE+OO 
4.309E-02 3.323E-01 6.180E-05 O.OOOE+OO 0.000E+00 O.OOOE+OO 
4.050E-02 3.092E-01 5.818E-05 O.OOOE+OO O.OOOE+Oo 0.000E+00 
3.830E-02 2.995E-01 5.4958-05 0.000E+00 0.000E+00 O.OOOE+OO 
3.640E-02 2.838E-01 5.262E-05 O.OOOE+OO 0.000E+OO 0.000E3-00 
3.479E-02 2.816E-01 5.004E-05 0.000E+00 0.000E+OO 0.000E+00 
3.352E-02 2.727E-01 4.784E-M 0.000E+OO O.OOOE+W O.OOOE+OO 
3.172E-02 2.645E-01 4.383E-46 O.OOOE+OO 0.000E+00 0.000E+00 
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ModGITIIItank - same source, 25% H20 

Source Shields Distance to Detector, X = 6.477E-t-01 cm 
Cylindrical Cylindrical Volume = 8.443E+05 cc 
Source Length = 1.981E+02 cm 
Integration Specs: NTHETA = 9 NPSI = 11 DELR = 3.069E+00 cm 
Total Intervals: 1.188E + 03 

Distance Along Cylinder, Y = 9.906E+01 cm 

Shield Thickness, ern 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 photondsec photons/sec Mev/sq.em/sec R/hr 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

1 S00E-02 
2.500E-02 
3 SOOE-02 
4.500E-02 
5.500E-02 
6.500E-02 
7 SOOE-02 
8.500E-02 
9.500E-02 
1 S00E-0 1 
2.500E-01 
3.500E-01 
4.750E-O 1 
6.500E-01 
8.250E-01 
1.OOOE+00 
1.225E+00 
1.475E + 00 
1.700E +00 
1.900E+00 
2.lOOE+OO 
2.300E + 00 
2.500E+00 
2.7WE +OO 
3.000E+00 

3.582E +08 
2-269E +OS 
1.19 1E +08 
7.177E+07 
5.408E+07 
3.7118+07 
2.896E +07 
2.082E+07 
1.589E+07 
5.272E907 
1.059E +07 
2.754E + 06 
1.179E+06 
3.495E +05 
4.450E+04 
4.247E +03 
0.000E+00 
0.000E+00 
O.OOOE+OO 
0.000E+00 
O.OOOE+OO 
0.000E+00 
0.000E+00 
0.000E+00 
O.OOOE+OO 

3.582E +08 
2.269E+08 
2.674E + 09 
7.177E+07 
5.408E-t-07 
3.7 11E +07 
2.896E+07 
2.082E-tO7 
1.589E +07 
5.272E +07 
1.059E + 07 
2.754E+06 
1.179E + 06 
3.150E+ 10 
4.450E+04 

4.247E +03 
O.OE+OO 
0.000E+00 
0.000E+00 
O.OOOE+OO 
0.000E+00 
O.OalE+OO 
0.000E+00 
0.000E+00 
O.OOOE+OO 

0.000E+OO 0.000E+00 
0.000E+00 0.000E+00 
0.000E+OO 0.000E+00 
0.000E+00 O.OOOE+00 
0.000E+00 0.000E-t-00 
0.000Ei-00 0.000E+00 
0.000E+00 0.000E+00 
0.000E+00 0.000E+00 
2.279E-31 3.654E-37 
2 e 30 1 E- 13 3.976E- 19 
3.196E-09 6.265E-15 
5.276E-07 1.087E-12 
2.298E-M 4.687E-12 
1.032E-t-OO 2.147E-06 
7.79 1E-06 1.558E- 1 1 

2.044E-06 3.945s-12 
O.OOOE+00 O.OOOE+00 
0.000E+00 0.000E+00 
0.000E+00 0.000E+00 
0.000E+00 0.000E+00 
O.OOOE+00 O.OOOE+00 
0.000E+00 0.000E+00 
0.000E+00 O.aK)E+QO 
0.000E+OO O.OOOE+OO 
0.000E+OO 0.000E+00 

TOTALS 1.OOOE+O9 3.506E-t- 10 1.032E+00 2.147E-06 
Note that 2.147E-06 R h  = 1.539E-13 ampkg 
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Shield Composition, g/cc 

Shield 1 Shield 2 
-- _u_ 

H20 2.620E-01 0.000E+00 
AIR 3.860E-01 0.000E-t-00 
AL 3.770E-01 0.000E+00 
IRON 0.000E+00 7.450E+00 

Group Linear Attenuation Coefficients (last region is air) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

9.007E+00 3.290E+02 4.424E-03 0.000E+00 O.OOOE+OO O.OE+W 
1.129E+00 9.146E+01 6.542E-04 0.000E+00 O . O E + O  0.000E+00 
4.675E-01 4.235E+01 3.504E-04 0.000E+00 0.000E-t.00 O.OE+W 
2.937B-01 1.963E+01 2.715E-04 0.000E+00 0.000E+00 O.OOOE+oo 
2.593E-01 1.084E+01 2.405E-04 O.OOOE+OO 0.000E+00 O.aK)E+OO 
2.041E-01 7.234B+00 2.247E-04 0.000E+00 0.000E+00 0.000E+00 
1.872E-01 5.163E+00 2.137E-04 0.000E+O O.OOOE+OO 0.000E+W 
1.737E-01 3.742EcDO 2.049E-04 0.000E+OO O.OOOE+00 0.000E+O 
1.664E-01 2.971E+00 1.985E-04 0.000E+00 0.000E+00 0.000E+00 
1.413E-01 1.520E+OO 1 .725E4  0.000E+00 O.OOOE+OO 0.000E+00 
1.257E-01 1.021E+00 1 .47484  O.OM)E+OO 0.000E+00 0.000E+00 
1.061Eal 7.435E-01 1.312E-04 0.000E+00 0.000E+00 0.000E+00 
9.464E-02 6.519E-01 1.183E-04 0.000E+00 0.000E+00 0.000E+00 

7.262E-02 4.746B-01 8.986E-05 0.000E+00 0.000E+00 0.000E-t.00 
8.365E-02 S.364E-01 1.118E-04 O.aK)E+OO 0.000E+00 0.000E+00 

6.617E-02 4.381E-01 8.210E-05 O.OOOE+OO O.OOOE+OO 0.000E+00 
5.960E-02 3.822E-01 7.4086-05 O.OOOE+OO 0.000E+00 0.000E+00 
5.196E-02 3.501E-01 6.658Eo5 0.000E+OO 0.000E+00 O.OOOE+00 
5.013E-02 3.323E-01 6.1sOE-05 O.OOOE+OO O.OOOE+OO O.OOOE+OO 
4.711E-02 3.092E41 5.818E-05 O.OOOE+OO 0.000E+00 0.000E.tOO 
4.459842 2.995E-01 5.49SE-05 O.OOOE+OO 0.000E+00 0.000E+00 
4.239E-02 2.838E-01 5.262E-05 O,OOOE+00 0.000E+00 O.OOOE+W 
4.050E-02 2.816E-01 5.004E-05 O.OOOE+OO 0.000E+00 0.WOE-l-00 
3.899E-02 2.7275-03 4.784E-05 O.OOOE+W O.OOOE+OO O.a00E+00 
3.689E-02 2.645E-01 4.383E-05 0.000E+00 O.OOOE+OO O.OOOE+OO 
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Model I11 STT tank - same source, 50% H 2 0  

Source Shields Distance to Detector, X = 6.477E+Q1 cm 
Cylindrical Cylindrical Volume = 8.443E-t-05 ec 
Source LRngth = 1.981E+O2 cm 
Integration Specs: NTHETA = 9 NPSI = 11 DELR = 3.069E+00 cm 
Total Intervals: 1.188E-tO3 

Distance Along Cylinder, Y = 9.906E+01 cm 

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

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

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

1.500E-02 
2.500E-02 
3 S00E-02 
4.500E-02 
5.500E-02 
6.500E-02 
7 SOOE-02 
8 SWE-02 
9.500E-02 
1 S00E-O 1 
2. SOOE-O 1 
3.500E-01 
4.750E-O 1 
6.500E-01 
8.250E-0 1 
1.000E+00 
1.225E+00 
1.475E -to0 
1.700E+00 
1.900E+00 
2.lOOE+00 
2.300E+00 
2.500E+00 
2.7OOE +00 
3.000E+00 

3.582E+08 
2.269s +OS 
1.191E +08 
7.177Ef07 
5.408E+07 
3.7 1 1E + 07 
2.896E + 07 
2.082E+07 
1.589B+07 
5.272E+07 
1.059E+07 
2.754E +06 
1.179E +06 
3.495E + 05 
4.450E +04 

4.247E +03 
0.000E-tOO 
0.000E+OO 
0.000E+00 
O.OOOE+OO 
O.OOOE+OO 
0.000E+00 
O.OOOE+OO 
0.000E4-00 
0.000E+00 

3.582E +08 
2.269E +08 
2.674E + 09 
7.177E +07 
5.N8E +07 
3.7 1 1E 3-07 
2.896E +07 
2.082E + 07 
1.589E+07 
5.272E.tO7 
1.059E +07 
2.754E + 06 
1.179E+06 
3.15OE+lO 
4.450E + 04 

4.247E +03 
0.000E+00 
0.000E+00 
O.OOOE+OO 
0.000E+00 
0.000E+00 
O.OOQE+OO 
0.000E+00 
0.000E+00 
0.000E+00 

0.OOOE-i-00 0.000E-kOO 
0.000E+00 O.OOQE+OO 
0.000E+00 0.000E+OO 
0.000E+00 0.000E+00 
O.OQOE+OO 0.OOOE+00 
O.OOOE+OO 0.000E+00 
0.0oOE+00 0.000E+00 
0.000E+00 O.OOOE+W 
1.975E-31 3.166E-37 
1.982E-13 3.425E-19 
2.773E-09 5.436E- 15 
4.548E-07 9.369E-13 
1.981E-06 4.042E-12 
9.025E-01 1.877E-06 
6.765E-06 1.353E-11 

1.78 1E-06 3.4388-12 
0.000E+00 O.OOOE+OO 
O.OOOE+00 0.000E+00 
0.000E+00 0.000E+00 
O.OOOE+00 O.OOOE+OO 
O.OOOE+OO 0.000E+00 
0.000E+00 0.000E+QO 
0.000E+00 0.000E+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 1.877E3-06 R/hr = 1.345E-13 m p k g  
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Shield Composition, g/cc 

Shield 1 Shield 2 

H20 3.930E-01 0.000E-f-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 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

9.475E+Oo 3.290E+02 4.4245-03 O.OOOE+OO 0.000E+00 Q.000E+00 
1.198E+00 9.146E+Ol 6.542E-04 0.000EcOO 0.000E+00 O.OOOE+oo 
5.055E-01 4.235E+01 3.5045-04 0.000E+00 0.000E+00 0.000E+00 
3.235E-01 1.963E+Ol 2.715E-04 0.000E+00 0.000E+00 0.000E+00 
2.860E-01 l.OME+Ol 2.405E-04 O.OOOE+W 0.000E+00 0.000E+00 
2.292E-01 7.2345+00 2.247E-04 0.000E+00 0.000E+00 O.OOOE+oO 
2.112E-01 5.163E+00 2.137E-04 O.OOOE+OO 0.000E-1-00 0.000E+00 
1.%3E-01 3.742E+00 2.049E-04 0.000E+00 0.000E+00 0.000E+OO 
1.887E-01 2.971E+00 1.985E-04 0.000E+00 0.000E+00 0.000E+00 
l.dlOE-01 1.520E+00 1.725E-04 O.OOOE+OO 0.000E+OO 0.000E+00 

1.209E-01 7.435E-01 1.312E-04 0.000E+00 0.000E+Oo 0.000E+00 
1.079E-01 6.519E-01 1.183Ea4 0.000E+00 O.OOOE+OO 0.000E3-00 

1.424E-01 1.021E+00 1.474E-04 0.000E+O O.OOOE+OO 0.000E+00 

9.455E-02 5.364E-01 1.118E-04 O.OOOE+OO 0.000E+00 0.0a)E+00 
8.277E-02 4.746E-01 8.986E-05 0.000E+W O.OOOE+00 0.000E+00 
7.540E-02 4.381E-01 8.21OE-05 0.000E400 0.000E+00 O.OOOE+OO 
6.792E-02 3.822E-01 7.408E-05 0.000E3-00 0.000E+00 O.OOOE+OO 
5.Sfj2E-02 3.501E-01 6.658E-05 O.OOOE+OO 0.000E+00 0.000E+00 
5.716E-02 3.323E-01 6.180E-05 0.000E+00 0.000E+00 0.000E+00 
5.373E-02 3.092E-01 5.818E-05 0.000EtOO 0.000E+00 0.800E+W 
5.088E-02 2.99SE-01 5.495E-M O.OOOE+OO 0.000E+00 0.000E+OO 
4.837E-02 2.838E-01 5.262E-05 0.000E+00 0.000E+00 0.000E+W 
4.621E-02 2.8165-01 5.00QE-05 0.000E+00 0.000E+00 O.OOOE+OO 
4.447E-02 2.727E-01 4.784E-U!j O.OOOE+OO 0.000E+00 0.000E+00 
4.207E-02 2.64SE-01 4.383E-05 O.OOOE+OO 0.000E+00 0.000E+00 
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Model 111 STT tank - same source, 75% €420 

Source Shields Distance to Detector, X = 6.477E-4-01 crn 
Cylindrical Cylindrical Volume = 8.U3E +05 cc 
Source Length = 1.981E-t-02 CM 

Lnkgration Specs: NTHETA = 9 NPSl = 11 DELR = 3.069E-i-00 cm 
Total Intervals: 1.188E+03 

Distance Along Cylinder, Y = 9.906E+Ol cm 

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 photonslsec photons/sec Mev/sq.cm/sec R/hr 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

1.500E-02 
2.5OOE-02 
3 SWE-02 
4.500E-02 
5.500E-02 
6.SOOE-02 
7.500E-02 
8.500E-02 
9 S00E-02 
1 S00E-0 1 
2.500E-01 
3.500E-01 
4.750E-01 
6.5OOE-O 1 
8.250E-01 
1.OOOE+00 
1.225E+00 
1.475E + 00 
1.700E +oO 
1.900E+00 
2.100E+00 
2.300E+00 
2.500E+00 
2.700E+00 
3.000E+00 

3.582E +08 3.5828+08 
2.269E+O$ 2.269E+08 
1.191E+O8 2.674E+09 
7.177E+07 7.177E+07 
5.408E + 07 5.M8E +07 
3.7 1 1E +07 3.7 1 1E + 07 
2.896E+07 2.896E+07 
2.082E+07 2.082E+0’3 
1 S89E +07 1.589E +07 
5.272E+07 5.272E+07 
1.059E+07 1.059E+07 
2.754E+06 2.754E+06 
1.179E+06 l.l79E+06 
3*495E+05 3.150E+ 10 
4.450E +04 4.4SOE +04 

4.247E+03 4.24784-03 
0.000E+00 0.000E+OO 
O.OOOE+OO O.MX)E+OO 
0.000E+00 0.000E+00 
O.OOOE+OO 0.000E+00 
0.000E+00 O.OQOE+OO 
0.OOOE+00 0.000E+00 
0.000E+00 O.OOOE+OO 
0.000E+oO 0.000E+00 
0.000EtoO 0.000E+W 

-------- - 
0.000E+00 0.000E+00 
0.000E+00 0.000E+00 
0.000E-i-00 0.000E+00 
0,000E-t-00 Q.QOOE+00 
0.000E+OO 0.000E-i-00 
O.OOOE+o9 0.000E+00 
0.000E+00 0.000E+00 
0.000E+00 0.000E+00 
1.742E-3 1 2.7938-37 
1.740E- 13 3.007E- 19 
2.449E-09 4.799E-15 
3.994E-07 8.228E-13 
1.74OE-06 3.549E-12 
8.005E-01 1.665E-06 
5.966E-06 1.193E-11 

1.574E-06 3.038E-12 
0.000E+oO 0.000E+00 
0.000E+oO 0.000E+00 
O.OOUE+W 0.000E+00 
0.000E+oO 0.000E+00 
O.OOOE+oO 0.000E+00 
0.000E+00 0.000E+00 
0.000E+00 0.000E+00 
0.000E+00 O.OOOE+W 
0.000E+oO O.OOOE+OO 

- 

TOTALS 1.000E+09 3.506E+10 8.005E-01 1.665E-06 
Note that 1.6658-06 RIhr = 1.193E-13 ampkg 
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Shield Composition, gkc 

Shield 1 Shield 2 

H20 5.250E-01 0.000E+00 
AIR 3.860E-01 0.000E-t-00 
AL 3.770E-01 0.000E+00 
IRON 0.000E+00 7.450E+00 

- - - 

Group Linear Attenuation Coefficients (last region is air) 
-_I__ 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

9.946E+00 3.290E+02 4.424E-03 0.000E+00 0.000E+00 0.000E+00 
1.268E+OO 9.146E+01 6.542E-04 O.OOOE+OO O.OOOE+OO 0.000E+00 
5.438E-01 4.235E+01 3.504E-04 O.WE+OO O.OOOE+Oo 0.000E+O 
3.536E-01 1.963E+01 2.7158-04 0.000E+00 0.008E+00 0.000E+00 
3.129E-01 1.084E-tOl 2.405E-04 0.000E+00 O.OOOE+OO 0.000E+00 
2.544E-01 7.234E+00 2.247E-04 0.600E+00 0.000E +00 0.000E+00 
2.353E-01 5.163Ei-00 2.137E-04 0.000E+00 0.000E+00 0.000E+00 
2.190E-01 3.742E+00 2.049E-04 0.000E+00 0.000E-i-00 0.000E+00 
2.111E-01 2.971E-i-00 
1.808E-01 1.520E+OO 
1 S92E-01 1.021E-i-00 
1.358E-01 7.4355-01 
1.213E-01 6.519E3-01 
1.055E-01 5.364E-01 
9.300E-02 
8.47 1 E-02 
7.630E-02 
6.532E-02 
6.425E-02 
6.040E-02 
5.72 1E-02 
5.44 1E-02 
5.197E-02 
4.999E-02 
4.728E-02 

4.746E-01 
4,381E-01 
3.822E-01 
3 -50 1E-O 1 
3.323E-0 1 
3.092E-01 
2.995E-01 
2.838E-01 
2.8 16E-0 1 
2.727E-01 
2.645E41 

1.985E-04 0.000E.I-00 O.OOOE+00 0.000E+00 
1.725E-04 0.000E+00 0.000E+00 0.000E+00 
1.474E-04 O.OOOE+OO O.WE+OO O.OOOE+OO 
.312E-O4 0.000E+00 0.000E+00 0.000E+00 
.183E-04 0.000E-i-00 0.000E+00 O.OOOE+OO 
.118E-W O.OOOE+OO 0.000E+00 O.OOOE+00 
8.986E-05 Q.OOOE+W O.OE+OO 0.000E+00 
8.210E-05 0.000E+00 0.000E+00 O.OOOE+OO 
7.408E-05 O.OOOE+OO 0.000E+OO O.OOOE+OO 
6.658E-05 0.000E+00 0.000E+00 0.000E+00 
6.180E-05 0.000E+00 O.OOOE+OO 0.000E+OO 
5.818E-05 0.000E+OO 0.000E+W 0.000E+00 
5.49SE-05 0.000E+OO 0.000E+00 O.OOOE+OO 
5.262E-05 O.OOOE+OO 0.000E+00 O.OOOE+OO 
5.004E-05 0.000E+00 0.000E+00 O.OOOE+OO 

4.383E-05 O.M)OE+OO 0.000E+00 O.OOOE+OO 
4.784E-05 0.000EiW 0.000E+00 0.000E+00 
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Model 111 STT tank - same source, 100% H20 

Source Shields Distance to Detector, X = 6.477E+Ol cm 
Cylindrical Cylindrical Volume = 8.443E+05 cc 
Source Length = 1.981E+02 cm 
Integration Specs: NTHETA = 9 NPSI = 11 DELR = 3.069E+00 crn 
Total Intervals: 1.188E+03 

Distance Along Cylinder, Y = 9.906E+01 cm 

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 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

1 S00E-02 
2.500E-02 
3.5OOE-02 
4 .5OOE-O2 
5.500E-02 
6.500E-02 
7 SWE-02 
8.500E-02 
9.500E-02 
1 S00E-0 1 
2.500E-01 
3 S00E-0 1 
4.750E-01 
6.500E-0 1 
8.250E-01 
1.000E+00 
1.225E + 00 
1.475E +00 
1.7OOE+OO 
1.900E+00 
2. lOOE +00 
2.300E+00 
2.500E +Qo 
2.700E+OO 
3.000E+00 

3.582E + 08 
2.269E +08 
1.19 1E +08 
7.177E+07 
5.408E +07 
3.7 1 1E +07 
2.896E+07 
2.082E +07 
1 S89E +07 
5.272E+07 
1.059E +07 
2.754E +06 
1.179E + 06 
3.495E +05 
4.450E + 04 

4.247E +03 
0.000E+00 
0.000E+00 
0.000E+00 
0.000E+00 
O.OOOE+OO 
0.000E+00 
0.000E+OO 
0.000E+00 
0.000E+OO 

3.582E+08 
2.269E+08 
2.674E .to9 
7.177E +07 
5.408E + 07 
3.7 1 1E +07 
2.896E +07 
2.082E +07 
1.589E++07 
5.272E + 07 
1.059E+07 
2.754E + 06 
1.179E +06 
3.150E+ 10 
4.450E+04 

4.247E +03 
0.000E+00 
O.OOOE+OO 
0.000E+00 
O.ooQE+OO 
0.000E+00 
0.000E+OO 
0.000E+00 
0.000E+00 
O.OOOE+OO 

0.000E+00 0.000E+00 
0.000E+00 0.000E+00 
0.000E+00 0.000E+00 
0.000E.tW 0.000E+00 
0.000E+00 0.000E-t-00 
O.OOOE+W 0.000E+00 
0.000E+00 0.000Et-00 
0.000E+00 0.000E+00 
1.558E-3 1 2.497E-37 
1.55OE-13 2.678E- 19 
2.190E-09 4.292E-15 
3.557E-07 7.327E-13 
1.549E-06 3.159E- 12 
7.182E-01 1.494E-06 
5.324E-06 1.M5E-11 

1.407E-06 2.715E-12 
0.000E+OO 0.000E+00 
0.000E+00 0.000E+OO 
O.OOOE+00 0.000E-i-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 

~- 

TOTALS 1.000E+09 3.506E+10 7.182E-01 1.494E-06 
Note that 1.494E-06 R h  = 1.071E-13 mp/kg 

**> THIS IS THE END OF THE RUN 
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Finish run at 13:36:20 04/20/94 

Contents of Input Ale, c:\wpwin\stt\stt-miii.iin 

0 2STT-MI11 
Model I11 STT tank - Point Source 
&INPUT NEXT= 1, 
ISPEC= 3, OPTION=O, 

X= 27.94, 

NSHLD = 1, T(l) = 22.86, 
WEIGHT(335) = 1 ., 
WEIGHT(336) = 0.946, 
SFACT = 1. & 
lIRON 9 7.45 
Model I11 STT tank - Cylindrical Source, no self-absorption 
&INPUT NEXT= 3, 
ISPEC= 3, OPTION=O, 

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

NSHLD = 2, T(l) =36.83,22.86, 
WEIGHT(335) = 1. , 
WEIGHT(336) = 0.946, 
SFACT = 1. & 
WATER 10.0 
AIR 3 0.0 
ALUM. 70.0 

lIRON 9 7.45 
Model 111 STT tank - same source, dry resin 
&INPUT NEXT= 3 & 
WATER 1 0 . 0  
AIR 3 0.386 
ALUM., 7 0.377 

lIRON 9 7.45 
Model I11 STT tank - same source, 25% H20 
&INPUT NEXT= 3 & 
WATER 1 0.131 
AIR 3 0.386 
ALUM. 7 0.377 
lIRON 9 7.45 
Model 111 s"T tank - same source, 50% H20 
&INPUT NEXT= 3 & 

IGEOM= 1, ICONC=O, 

JBuF= 1, 

SSVl = 0, 

IGEOM= 7, ICONC=O, 

muF= 2, 

SSVl = 0, 
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WATER 10.262 
AIR 3 0.386 
ALUM. 7 0.377 
1IRON 9 7.45 
Model 111 STT tank - Same source, 75% H20 
&INPUT NEXT= 3 & 
WATER 10.393 
AIR 3 0.386 
ALUM. 7 0.377 

1IRON 9 7.45 
Model 111 STT tank - same source, 100% H20 
&INPUT NEXT= 3 & 
WATER 10.525 
AIR 3 0.386 
ALUM. 7 0.377 

1IRON 9 7.45 
THIS IS THE END OF THE RUN 
&INPUT NEXT= 6 & 



APPENDIX B. COST ASSESSMENTS 





ALTERNATIVE 1 - CONTINUED SURVEILLANCE AND MAINTENANCE 

ORDER OF MAGNITUDE COST ASSESSMENT 
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FISCAL YEAR W Y  ................... 

PROJECT: SWIELDEO TRANSFER T U K f  -ALT.l 

...... Part i c  i p t  ...... 
41 IWES FIELO N4IYTENANCE 

SUB - TOTAL 
CoYTlYtEyCY 

GUYD TOTAL 

...... Puticipmnt ...... 
41 W S  FIELD MAIYTEWIYCE 

lcul - TOTAL 
KIN1 1 WGEW 

tRU0 TOTAL 

...... P a r t i c t p ~ t  ...... 
41 m E S  ClELD UAIYTEYAWCE 

...... PbrtlctpHt ...... 
41 WES FIELD llAIYTEYU(CE 

ouy) YOTAL 

FISCAL YEAR ........................................................... kt, 
1994 1995 1996 l W 7  1998 TOt4 l  .................................................................. 

2 4 b 8 20 

.................................................................. 
0 2 4 6 8 to 
0 1 2 2 3 8 

0 3 6 8 11 28 
.................................................................. 

.................................................................. 
11 13 15 17 19 95 
4 5 6 r 8 38 

1s 18 21 24 27- t3S 
.................................................................. 

F I S W  VEAR ........................................................... RL, 
2ao4 2005 2oM zoo7 tood Total .................................................................. 

21 ?3 26 a 30 zp 

.................................................................. 
21 23 26 26 sa 223 
9 9 10 01 12 W 

30 52 % 39 42 312 
.................................................................. 

CltUL m ........................................................... ab 
Mop 3010 ZOIl 2001 2 Wl3 1Ot.l .................................................................. 

32 34 Y JQ 40 403 
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FISCAL YEAR U M l W Y  _ _ _ _ _ _ - - - _ - - _ _ _ _ _ - -  

81 x slow 

Date: 26-May-% 

PROJECT: SHlELDED TRANSFER TANKS -ALT. l  

...... Partlcfp.nr ...... 
41 M E  FIELD MAINTTYIJICE 

S W  - TOlAL 
COWTINCEYCY 

WUYD TOTAL 

...... P a r t l c l p a n t  ...... 
41 W L  FIELD MAINTENANCE 

M - TOTAL 
CWTIYCENCY 

tuyo T O T U  

FISCAL YEAR 
trb ._______________----________________^___-------------..---- 

2014 201s 2016 2017 2018 rotat .................................................................. 
LS 65 47 49 51 63a 

- _ _ _ _ _ _ _ _ _ _  .------.--- -------.--- --- - - - - - - - -  ------.---. ------.--.- 
43 45 47 49 51 &XI 
17 18 1v 20 20 2% 

60 63 66 49 71 am 
.................................................................. 

FISCAL YEAR ----------. 
ZOlV rota1 ...................... 

33 691 

...................... 
53 691 
21 276 

74 967 
...................... 



lrrmjed By: WS I P 8 t t i e i p t  I Trace Umber 

6.2.01.41 LleS 6.2.01.51 
b l  WEE Ff€LD MAlUT€NMCE 

O . l * l  SURVEILLANCE L MAINTENANCE 

TOTAL M E S  FIEW MAIYTEUAYCE 

TOTAL WS 6.2.01.41 

SUS - TOTAL 
COUTIWCEYCV 

M A N O  TOTAL 

SHIELDED TRANSFER TANKS -ALt.l 

t u M A ( l Y  REPQIT 

$1 * Slwo 

05/26/94 

589 0 51)9 691 0 691 

589 0 589 691 0 691 

589 0 5119 691 0 691 

589 0 589 691 0 631 
235 0 235 276 0 2% 

624 0 e24 w7 0 967 
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Creat ion Date ..... oS/171% 
R e v i c i m  U u r b e r  ... 2 

SHIELOEO TRANSFER TANKS -ALT.l 

Pro jec t  Estimator.. OK ATKIY 
UBS ............... 6.2.01.41.22.15 REWEO. ACTlOI/DECCmlSSIOWlUG 
Cost  Ccde ......... 6200 D k D IWLEMEUTATIOY 
P w t i c i p o n t  ....... 61 
Cmrracc ing  T y p e  .. G 
E/# A t t r i b u t e  ..... 
D i s c i p l i n e  ........ 0 Other 
I/# Ti t le  ......... SURVEILLANCE k MAINTENANCE 
Receiv ing Site .... X-10 
Standard Value Fi le  UIERDS9&.vrl 
Est imate f i l e :  C : \ P R O J E C T S \ D R U L O ~ \ S T T ~ L T l ~ L T l  .est 5-25-% 9:16a 

WES FIECO MAfYTEYAYCE 

Pro jec t  E n g i m r  ....... aR HIMTON 
Bul ld ing/Arca .......... m18 
P L M t  S f t o  ............. x 
Level of Est imate ...... P 
Furding Type  ........... EXPENSE 
Source S i t e  ............ X-10 
D i s c i p l i n e  L s t i m t o r  -.. G I C  /DU 
PuMti ty  Take-Off Oy ... DKA 
Trace w h r  ........... 0.1.1 0 
E x p l r o t i m  Date: 06/29/95 
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SHIELDED 1R)JISFEU TANKS -ALT.l 

Total Labor Hours: 0 
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ALTERNATIVE 2 - SOLIDIFICATION OF TANK CONTENTS 

ORDER OF MAGNITUDE COST ASSESSMENT 
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Oatc: 2 7 - ~ B V - 9 4  

PROJECT: SHIELDED TRANSFER TANKS m A L 1 . 2  

...... Participant ...... 
04 CHARACTERIZATION SVECW’R 
11 MMES T I T L E  I L I f  EYCR. 
21 RMES PROCUREMENT 
35 ENVJROUWEUTAL COlPLlAUCE 
41 WES fffLD MAINTEUAWCE 
49 W S  PROJECT MANAGEMENT 
63 MK-F D I R E C T  M I R E  
68 M K - F  PLAIIYfNG 
90 Ell DlVlSloU 
92 U A S l E  I!ANAGEMENT 

94 MES PLAY/EOORDlYATIW 

SUB - TOTAL 
CWT IUGEUCV 

GRAND TOTAL 
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SHIELDED TRANSFER TANKS -ALT.2  

tu91ARY REWQT 

81 3 1 0 0 0  

05/27/94 

Arrangcd Sy:  WS I P a r t i e l p a n t  / Trace N u r k r  

6.2.01.41 WEBS 6.2.01.41 
04 CHARACTERIUTIOU SUBCW'R 

X.1.4 CMRACTERIZ. - CHAR. F I E L D  ACT 
X.1.5 CHARACTERIZ. - CHAR. LETTER 

TOTAL CHARACTEUIUTIOW SURCOW'R 

11 W E S  TITLE I L I 1  EYCR. 
X.1.6 OEF. OF RESTOR. -PROC/WRKPLAY 

TOTAL M E S  TITLE I L I 1  ENLX. 

21 m E t  PRORII(EREY1 
0.2.2 DECCWISSIOII ING 

TOTAL WES PROCUREHEY7 

SI EYVIRCUMEYTIL CUWLJINCE 
0.2.4 OECC*C(ISSIOWING 
X.1.3 PROJ. MGMT - ESLM OVERSIGMT 

TOTAL LYVIRCUHEYTAL C W L I A N C E  

41 W S  FIELD MAINTENANCE 
0.2.5 DECOmlSSlOUlYG 

TOTAL mEs FIELD ~UIYTENANCE 

49 M E S  PROJECT MANAGEMENT 
X.1.7 m E S  PROJECT SERVICES 

TOTAL WES PROJECT MANACEHEYP 

u MK-F DIRECT n m  
0.2.3 M K - F  ADMIY. SUPPORT 
0.2.6 DECOl l ISSIOYlWG - UK DH 
0.2.7 DECO* lSSIOYIYG ~ IK EUPWRT 

TOTAL MK-F DIRECT HIRE 

3 2 5 3 2 5 
0 1 1 0 1 1 

3 3 6 3 3 6 

6 n 84 6 79 as 

6 M 84 6 79 85 

IT7 0 1?7 180 0 180 

177 0 IT7 180 0 180 

7 73 fio 7 75 Bz 
7 73 0 7 74 81 

IC IC6 160 14 149 143 

433 125 558 444 129 575 

433 125 556 446 129 sn 

44 52 w 46 54 100 

Lc 52 94 46 54 100 

0 109 1 w  0 112 112 
51 81 132 53 84 137 

I57 I96 55 1 142 201 363 

toll 5L)4 592 215 597 612 
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SHIELDLO TRANSFER TANKS -ALT.Z 

W Y  REWAT 

$1 4 1 0 0 0  

01/2?/94 

Arranged By: mS / Participant / Trwr N u a k r  

6.2.01 .b1 UUS b.2.01.41 
61) W-F PLANNING 
0.2.1 STAlfUENf OF YORKIWINWUER EST 

TOTAL WT-F PLANNING 

90 ER DIVISIOU 
x.1-1 PnoJ. MWT PROJ. INTEWTICU 

TOTAL ER O t V l S I a Y  

92 UASTE IUNAGEI(ENT 
0.2.8 WSTE MYACEMEN1 

IOTAL WASTE ~ N A G E H E Y T  

94 M S  PlAN/co(xIOINATIoY 
X.l.2 P R W .  - OVERSlCIIT/SWUPWIT 

TOTAL WES PW/CXXIPOfNATIDY 

TOTAL YBS 6.2.01.41 

S M  - TOTAL 
COYTINGENCY 

GRAND TOTAL 

2 19 21 2 t o  22 

2 19 21 a 20 22 

9 n a? 9 74 8 

9 73 a2 9 74 a3 

M 0 N 750 0 no 

RS 0 M no 0 150 

9 81 90 V 83 92 

9 81 90 9 83 92 

1630 961 2591 1680 988 2- 

1630 941 2591 1680 988 2660 
569 320 Mo 5116 329 915 

21w 1 a 1  3480 2266 1517 3585 
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t r e a t  i o n  D a t e  ..... 05/1?/9& 
Rev is ion  Umber ... 2 

SHIELCED TRAl iSFER TAliKS sAL1.Z 
Est imat ing Job N u r b e r  .. 

Pro jec t  Est imator. .  DK A T K I Y  Pro jec t  Erqineer ....... RR H l Y T D ) (  
W S  ............... 6.2.01.41.01.01 PROJECT I Y T E G R A T I W  Bui ld inp/Area .......... ?PI3 
cos t  codf ......... 9100 PROJECT INTEGRATION Plant  5I:e ............. X 

Level of  Estimate P 

Source S i t e  X-10 

....... P a r t i c i p a n t  90 ER DIVISIW 
Cont rac t ing  T y p c  .. G F v d i n g  Type ........... EXPENSE 
E/Y A t t r i t u t e  _.._. 

...... 
............ 

D i s c i p l i n e  ........ X Engineering D i s c i p l i n e  Est imator G/c /DU 
B/M T i t l e  ......... PROJ. MGMT . PROJ. lYTEGRATlOU O w n t i t y  Take-Oft By TEAM /DKA 

... ... 
Receiving S i t e  .... X-10 Trace Nurber ........... X.l.l 0 
Stanbard Value F i l e  ORER0394.val 
Est imste F i l e :  C : \ P R O J E C T S \ O R ~ L O b D \ S T T ~ L T 2 \ A l l ~ . ~ S t  5-27-94 12:OZa 

I MATERIAL 

Expi r a t  ion Date: 06/29/95 

...................................................................................................................................... 

I L A B M  I I I I  
I ITEM I 
I I  I Oty. I U n i t  I U n i t  Pr.1 Tota l  I H o u r i  I C f t . 1  Rate I Tota l  I M + L I 

l - I ~ I - _ _ I ~ I - I - I - I ~ I  I 
I 

I 
I 

I 
I 
I I I......................... ..................I..................... .................. ~._____.__._____________________(______________/ 

45.00% 2700 I 45.00% 22soo I 25200 I 
I TOTAL D I R E C T  I 
I OVERHEAD I I...............................--..--........I.......... ..............----.......--....I...................---....--.....I.............. I 
I TOTAL I 8700 I 1000 I 72500 I 81200 I 

I TOTAL COST I DESCRIPTIOY I I 

6000 1000 EV 50.00 50000 56000 I 
I-' 
1 1 ER PLANNING (1/2 f T E  0 2000 HRS/YR) 1.00 LOT 6000.00 

IYCLWES PROJECT MANAGER, P W T I O U  O f  
PROJECT ANALYST AND PROJECT ENGINEER 

6000 I soooo I 56000 1 

I------------- --- - - - - - - - - - - l i= i ; lT - i . i - -E I I IE i -LTSS-- t===========================~=====~===~============-=====~=*=~===~==~====~========-====-==== 
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SHIELDED TRANSFER TANKS -ALT.Z 
UBS ............... 6.2.01.L1.01.02 PROJECT O M R S I C H T  IUD SUPPO@T 
cost code ......... 9100 PROJECT INTEGRATION 
P a r t  i c ipenr  ....... 91 UMES PLIN/COO(IDIYATIOU 
C m t r a c c i n g  T y p e  .. G 
B I M  A t t r i b u t e  ..... 
D i s c i p l i n  ........ X Engineering 
8 / M  T i t t c  ......... PROJ. MCUT . OVERSIGHTISUPPORT 
Receiving S i t e  .... x-10 
Sterdard Value f i l e  O(IER03VC.val 
Estimate File: C : \ P R O J E C T § \ b R U L D L D \ S T T ~ l l ~ \ ~ L T 2 . e s t  2-27-96 12:OZa 
.IIII*9Ct.==eCLCSI=I~~==~**============~=======~======~*=*==~========~============== 

Building/Area .......... ?918 
P l a n t  S i te  ............. x 
leve l  of E s t i m a t e  ...... P 
F v d i n g  Typc ........... EXPEYSE 
Source Site  ............ x-10 
D i s c i p l i n e  Estinmtor ... CIC /Dm 
Oudntity like-Off By ... TEW /Do 
Trace Y u r t r c r  ........... x.1.2 0 
E x p i r a t i o n  Date: 06/2Q/?5 

I MATERIAL I LAWR 
I I DESCRlPT lOY 

I 
ITEM 1 

-I I ~ I - I - I _ _ _ _ _ l - I . - . - I -  
I I Pty. I Unit I unit Pr.1 Total I H w r s  I C f t . 1  Rare 

1 W E S  PLANHIUC AND COORDIUATIW - THE 1.00 LOT 6000.00 6000 1000 XE 56.00 
PROJECT WERSIGHT/EUPPCRT PROVIDES 
FOR THE TRHE PERFORWAUCE 
MEASUPEHEYTS AUD FIUAUCIAL COHTROLS 
BASED OU AH IYTECRATEO COST I U D  

PROJECT SUPPORT IS A L M  RESPONSIBLE 
FC4 ENSURIYG M w P L l A U C E  U I T H  EPA AN0 
TDEC REWIREMEYTS, AUD 
CO(PLIU(CE UITH A P P L I U B L E  
RECULATIOUS AND OTHER W E S  W C l C l E S  
AND PROCEDURES 

SCHEDULE CONTROL srmn. THE 

I 
I TOTA1 COST 

Tota l  I M + L 

5M)OO 62000 

. .... ..................-.-....................~.......................................~...............................~............. 
45.00% 2700 1 L5.m 2SZOO I 27900 

TOTAL DIRECT I 
OVERHEAD I ............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .... 

TOTAL I lrnl loo01 81200 I up#)?, 

boo0 I 56000 I 62000 

................................................................................ ~ . ._~.. .... .................................................................................. i_ii_________________i__~~-~---~~--~: 
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SHIELDE5 TRAkSFEP TALKS -ALT.2 
L2.95 ............... 6.2.01.41.01.03 ESL n OVERSIGHT BuitdinglArea .......... 7918 
Cost Code ......... 9100 PROJECT INTEGRATION P l a n t  S i t e  ............. X 
Par t ic ipant  ....... 35 ENVIRCUMENTAL C M P L I A N C E  ~ e v t l  of Estimate ...... P 
Contracting Typc .. G 
B1M A t t r i b u t e  ..... Swrce Site ............ X-10 
O i c c i p l i n r  ........ X Enginecr iw  D i s c i p l i n e  Estimator ... t / K  / O U  

Rcceivinq S i t e  .... X.10 Trecc M v r k r  ........... x.1.3 0 
Standard V a l u e  F i l e  ORER0394.val Exp i ra t ion  Date: 06/29/95 
Estimnte f i l e :  C : \ P R O J E C T S \ O R N L D ~ \ S T T \ A L T ~ \ A L T ~ . C S ~  5-27-96 12:02a 
Ei5==Xli.i...tl...LS===============================================:====*======-======~================:==*~===============-======== 

frnding T y p e  ........... EXPENSE 

B/M T i t l e  ......... PROJ. MGHT . ESLH OVERSIGHT Ouanti ty T a k e - O f f  By ... T E N  / D U  

I WlER I AL I LA5W I I I 1  
I ITEM 1 

1-1 I ~ I - l ~ l ~ I - I - - - _ I ~ I - I  I 
I 

1.00 LOT 5000.00 5000 1000 En SO.00 50000 55000 1 I 
n w E H E  (1/2 F r E  a 2000 HPS/YR) I 

I 
I 
! 
I I 
I..--.-.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 

5000 I 5oooo I 55000 I 
45.OOI 2250 I 45.00% 22500 I 21750 1 I TOTAL DIRECT I 

I OVERHEAD I 
I.......... ....-..........-..-...........-..I........-..............................I............................-..I.............. I 
I TOTAL I R S O  I 1000 I R500 1 799250 I 

I TOTAL COST I 
I I  I Oty. I Unit  1 Unit Pr .1 T o t a l  Hours 1 C t t . 1  Rate I Tot11 I M + 1 I 

OESCRIPTIOU I I 

1 1 HEALTH PHYSICS AND INDUSTRIAL 

FOR O K W E N T  PREPARATION AND REVIEY 

= 5 = = = 1 E f = E = = = i = Z = i . = I l - 1 5 - - - l : - - - - i i D i i O = = = = = = =  . I==.Zi- I .Zl i iC=l======~============*================~========================~ 
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SHIELDED TRANSfEP TANKS -&LT.Z 
WS ............... 6.2.01.Cl.13.15 tYA,SACTERIZ. FIELO ACTIVITIES 
cost CGdC ......... 1200 D 1 0  f A C I L I T Y  CHARACTERIUT'W 
P a r t i c i p a n t  ....... 04 CHARACTERIUT IOY SUSCOU'R 
Contract ing T y p  .. S 
B/ l l  Attr ibute ..... 
B/Y T i t l e  ......... C M A R A C T E P l t .  . W A R .  FIELD ACT 
Receivinq S i t e  .... x-10 
Standard V a l u e  F i l e  CUEC!C394.vsl 
Est imate F i l e :  C : \ P R O J E C T S \ W N L D & \ S T T ~ L T Z ~ L Y 2 . e S t  5-27-94 12:Oh 

D i s c i p l i n e  ........ 1( E n g i n e r i n g  . 

.~a*l==EIL=IEE=TI=I~a~*=c~a=~~~=~~=~=:*====~~===~~============~=-=-*=====--*~=~r~-: 

Build;ng/Area .......... 7918 
P lant  S i t e  ............. x 
Level of  Estimate ...... P 
F v d i n g  T y p e  ........... EXPENSE 
Source S i t e  ............ X-10 
D i s c i p l i n e  Estimator ... t / C  /DKA 
Oubnti ty rake-off  By .". TEAM /DUI 
Trmcc nuher ........... x.1.L 0 
Lxp i ra t ion  Date: 06/29/95 

I LABW I 

-1 I-I-I-I-I-l-I--..I-I 

I TOTAL COST 
I )UTERIAL 

I Oty. I Unit I U n i t  Pr .1  Total  I Hours I C t C . 1  Rate I Total  I w * L 
I I DESCRIPTIOY 

I 

I 
ITEM I 

CHARACTEPIZATIDY FIELD ACTlYlTlES 

I SURFACE SpWPL:II; O f  TANKS 1.00 LOT 1950.00 !BO 32 FC 54.00 1728 3678 

Z RMIOLOClCAL SURVEY Of LEAD 1.00 LOT 1ooo.M) 1000 C FC 5C.W 216 1216 

.................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2950 I l9LL I 4894 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .............I.............. &?OX 257 1 8.70X 169 I L26 

TOTAL I 3207 I 36 I 2113 I 5320 

TOTAL DIRECT I 
OVER H E M  I 

---r-------IED=er=Er====:==~==zz====r===~====c=~======~==*==~=====~========:~====== irlrliiiCC~rrTE==O--------------"---- ----_--------------L=r=======~=*--------~-- 
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SHIELDED T U Y S F E R  
WS ............... 6.2.01.41.10.20 CHARACTERIZATION LETTER 
cost  code ......... 1200 D 8 D FACILITY CUARACTERIUT 'Y  
P a r t i c i p a n t  ....... 06 CHARACTERIUTIOW SUBCW'R 
C o n t r a c t i n g  Type .. s 
B/M A t t r i t u t e  ..... 
D i s c i p l i n e  ........ x E n g i n e e r i n g  
B/Y T i t l e  ......... CHARACTERIZ. . CHAR. LETTER 
R e c e i v i n g  S i t e  .... Y-10 
S t a n b r d  V a l w  F i l e  QER0394.val  

TANKS oALT.2 
E u i l d i n g / A r c a  .......... Tyla 

PIsnt S i t e  ............. x 
L e v e l  o f  E s t i m a t e  ...... P 
Funding Typc ........... EXPENSE 
Source S i t e  ............ x -  10 
D i s c i p l i n e  E s t i m a t o r  ... G f C  f D U  
Ouanf i fy  Take-Off By ... 7 E M  / O U  
Trace Nuribcr ........... X . l . 5  0 
E x p i r a t i o n  D a t e :  0 6 / 2 9 / 9 5  

B-20 



SHIELDED TRAhS*-R TAYKS - A L T . 2  
............... B u i l d i n g / A t e e  ?We W8S 6.2.01.61.20.15 ENGINEERING S T W I E S  .......... ......... c o s t  code 5100 R E W E O l A l  DESICY Plant Site ............. x 

Participsnt ....... 11 WES T i n e  I a I I  ENGR. L e v e l  of Estimate ...... P 
Contracting Tm .. G 
S l M  Attribute ..... 
Discipline X E n p i n e t r i n g  ... C/C / D U  
8/M litle DEF. OF RESTOR. -PROC/KRXPLAY 
Receiving Site  X - 1 0  Trace Yvrtar ........... X.1.6 0 
Stadard V a l w  File ORER039L.vaI 
Estimte File: C : \ P R O J E C T S \ M I N L D & , \ S T T \ A L T ~ ~ L ~ ~ . C ~ C  5-27% 12:OZa 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 MATERIAL I LAB@ 
I I 1 TOTAL COST I I ITEM 1 

Fundiw Type ........... EXPEYSf 
Source S i t e  ............ X - 1 0  

Quantity rake-off 8 y  T E N  / D W  

E x p i r a t i m  Date:  06/29/95 

........ O i s c i p l i n  E s t i m t o r  ......... ... .... 

I I 
I 

I - I - I - I ~ I - 1 - I - I ~ I  I 
I 

1.00 LOT ~000.00 6000 960 XE 56.00 53760 snm I 
I 1 

I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ..................................................................... 

1 I........................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I TOTAL I 5800 I %O I T m 2  I €33752 I 

DESCRIPTIW 
I 1  

I I  I oty. I unit I unit ~r.1 T o t a l  I Hwra I t f t .1  RI~C I 10t.t I Y + L 

I-’ 
I 1 PERFCWANCE S P E C I F I U T I W  

I TOTAL OlRECT I 6000 I 53760 I 57760 1 
I OVERHEAD I 1S.OOt laOD I 13.00% 24192 I 25992 I ... 
i i i = : i i = 1 5 S 5 : - l f = f l C = ~ = ~ ~ = = : = ~ = ~ = ~ = = = - - - - - - - - - -  -------~--E*I-+LSEIE~===~=~==:======~*=~======*=~====~*-==~=~====~=====~=====~*~===~=~========= 
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sniELoE6 T R A N S F E R  TANKS -ALT .Z  
VBS ............... 6.2.01 .61.22.10 STATEMENT Of W R K / M A ) i P M R  EST 
Cost Code ......... 5lW REMEDIAL DESIGN 

B u i l d i n g l A r e . 3  .......... ?VI8 13517 
P l a n t  S i t e  ............. X 
L e v e l  o f  E s t i w a t e  ...... P 
F u d i n g  Type ........... EXPENSE 
Source S i t e  ............ X-10 
P u a n t i t y  Take-Off By ... TEAM IOU 

E x p i r a t i o n  Date:  06/29/95 

P n r t i c i p n t  M I - F  PLANNING 
C o n t r a c t i n g  T y p e  .. C 
B/M A t t r i b u t e  ..... 
D i s c i p l i n e  ........ 0 O t h e r  D i s c i p l i n e  E s t i m a t o r  .-. C/C /DU 

B/W T i t l e  ......... STATEWENT OF UORK/MANPOVER EST 
R e c e i v i n g  Site .... X.10 Trace n u r b e r  ........... 0.2.1 0 
S t a n d a r d  V a l u e  F i l e  ORER0391.vnl 
E s t  inrate F i l e :  C: \PROJEClS \ORWLDhD\STT\ALT~~LTZ.es t  5-27-96 12:02a 
*=iiF=TT==E=55:?.==i===========================~==========~====================================~==========:===~============:========= 

1 TOTAL COST I 
I oty. I U n i t  I unit P r . 1  T o t a l  I nwrs I cft.1 R a t e  I T o t a l  I M L I 

I 
I 

I 
I 

....... 68 

I MATERIAL I LABOR I I 

l _ l _ - l ~ l - I ~ I - I - I ~ I ~ I  

DESCRIPTION 1 I 
I 1  

I I  
1-1 
I 

I I................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I TOTAL DIRECT I 
I TOTAL INDIRECT I 

I 
I OVERWEIS I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ...............................I.............. 

1957 I 240 I 19231 1 Zlllld 1 I TOTAL I 

lTEM I 

1.00 LOT 1500.00 1500 240 MK 61.43 14743 16263 I I 1 ACTION PLAN 

1500 I 14743 1 16263 I 
20.00% 300 I 20.00% 29L9 I 324V I 
8.70% 157 I 8.70X 1539 1 1696 I 
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SHIELDED TRAhSFER T A M S  -ALT.2 
MS ............... 6.2.01.51.22.15 REHED. ACTIOH/DECOWI(ISSICUINC BulIdIngllrea .......... 7p10 f3517 
Cost Codc ......... 6200 D L D lMPLEMEYTATlOY P L M ~  Site ............. x 
Psrticipant .._.__. 21 IVIES PROCUREMENT Levti of Estimate ...... P 
Contracting Type .. G Fvdiw T y p  ........... SPECIAL ( Y O  on) 
aim Attribute ..... Source S i t e  ............ x-10 
D i s c i p l i n e  ........ 0 Other D i s c i p l i m  E s t i w t o r  ... t/C /DKA 

B/M T i t l e  ......... D E C O W I S S I O W I L ;  Ouantity Tmkc-Off Oy ... Ou 
Rtceivicq Site .... Y-10 Trace Y h r  ........... 0.2.2 0 
Standard V s l w  F i l e  oRERO394.vrl Erpirstion Oate: 06/29/95 
Estimate File: C:\PRO~EClS\ORYCD&\STT\ALT2\ALTZ.est 5-27-94 12:02s 
tS=il=lxL=tEIJSt==2~~x~===~~r===~~x~==~~~---------------x===------ --------------- - - - - - - ~ = l l - + l e r = E f f ~ ~ = = ~ ~ ~ * = ~ ~ ~ ~ ~ ~ = ~ ~ ~ ~ = ~ ~ ~ ~ = ~ ~ ~ ~ = ~ ~ ~ l x x x ~ ~ ~ x ~ = ~ ~ ~ ~ ~ = = = ~  

I I I I  
I I T E M  1 

1-1 I-I-I-1-I-I-I-1~l I 
I I 

I 
0.00 0 15oQM) I 

I 
CASKS I 

I 
I 
I 

1 
PO00 0 0.00 0 WOlJ I 

I 

I 
1.00 LOT 4770.00 cm 0 0.00 0 4770 I I 

I 3 OUNACE L T P A Y ~ ~ ~ I ( T A T I M I  a 3x 

I I 
I I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - l . - - - - - - . - - - - - . - - - - - - - - . ~ - - . - - ~ - - - . - - ' - - l ~ - - - . - - . - - ~ - - . - - . - - - - - . ~ - . - - - - - l - . ~ - - - - . * ~ ' - . -  

I TOTAL D IRECT I 
I TAX I 

I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I SUBTOTAL I 177281 I 0 1  lmal I 
I WERHEAO I I I 0 1  
I............... ............................I..........................---..........I...............................I.............. I 
I TOTAL I 177281 I 0 1  0 1  1m01 I 

WATERIAL I LABOR 
I TOTAL COST I 

I I  I Oty. I Unit I Unit Pr.1 Total I Wows I Cft.1 Rate I Total I w + L I 
I 

DESCRIPTIOU I I 

I 1 PROCURE riles FOR STORING THE GROUTED 5.00 EA 30000.00 15oooO 0 

( W O T E  F R O l  SEG) 

1.00 LOT 9000.00 I 2 PROCUREMENT SERVICES 

163770 I 0 1  163770 I 
8.2SX 13511 I I 13511 I ......... 

L S : i i . I E r * ~ r l L . t r r L * * * * ~ x ~ * L . * ~ * r * ~ ~ = ~ ¶ ~ ~ * ¶ ~ = = = ¶ ~ ~ ~ ~ * - ¶ ¶ * * * ~ ~ * = ~ ~ ~ . ~ - * * ~ ~ ~ ~ ~ = = ~ ~ ~ ~ * ~ ~ - * ~ ~ = ~ ~ ~ ~ = * ~ ~ ~ * ~ ~ * ~ ~ ~ ~ ~ = * = * = ~ ~ = = = = = ~ r r r = = ~ ~ = ~ ~ ~  
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S W I E G E S  TRAkSfEa TAKK.S 
! A S  ............... 6.2.01.41.22.15 REMED. ACTIOU/DEC~lSSIWING 
Cost Code ......... 6200 0 L 0 l~PLEUEYTAl1OU 
Par t i c ipant  ....... 49 W E S  PROJECT l l l N A G E W E Y r  
Contract ing T y p e  .. G 
Bin A t t r i b u t e  ..... 
D i s c i p l i n e  ........ x E n g i m e r i c g  
B/M T i t l e  ......... WlES PROJECT S E R V I C E S  
Receiving S i t e  .... X-10 
Stardard Value File ORER039L.vaL 
Estimate F i l e :  C : \ P R O J E C T S \ O R U L D ~ \ S T T \ A L T 2 \ A L l 2 . e s t  S-27-9C 12:02a 

- A L T . 2  
Bui ld ing/Area .......... 7918 
Plant S i t e  ............. x 
L e v t l  o f  Estimate ...... P 
F d i n g  T y p e  ........... EXPENSE 
Source S i t e  ............ X-10 
D i s c i p l i n e  E s t i m t c r  ... t / C  /OKA 

Quantity Take-Off By ... TEkn IOU 
Trace Wunbcr ........... x.1.7 0 
E x p i r a t i o n  Date: 06/29/95 
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SHIELDED TRANSFER TAUKS - A L l . ’  
y8s ............... 6.2.01.61.22.15 R E W E O .  A C l l O N / D E C ~ I S S I O N l ~ G  Sui LdingfArcr .......... 7918 is517 
Cost Code ......... 6200 D 1 0  IWLEWEYTATIOY Plant Site ............. X 
Participsnt ....... 43 MY-F DIRECT HIRE level of Estimate ...... P 
Contracting Type .. t 
B/M Attribute ..... 
Discipline ........ 0 Other OiscipIine Estimntor ... C/C / D O  
I/# Title ......... ML-F A D M I Y .  WPPCUT 
R c c c i v i w  Site .... X-10 Trace Y h r  ........... 0.2.3 0 
Stardard Vmlue file ORER0394.val Expirntion Date: 06/29/95 
E6timte File: C: \ f~OJECTS\MIYLDM) \STT\ALT2UL72 . ts t  5-27-91 12:02a 
t f l i . D I . . E F I C 5 . 1 1 = . 0 = * ~ ~ ~ ~ = ~ * * ~ ~ ~ = = = = = ~ : ~ ~ : ~ ~ ~ ~ = : = = = ~ * ~ * = = = = ~ = = = ~ = = = ~ ~ = = ~ * = = * = ~ ~ = = = = ~ = = = = = = = = = = = ~ ~ = ~ ~ = = ~ ~ = = = = = = ~ = * ~ ~ = = = ~ ~ ~ * ~ ~ ~ = ~ ~ ~ ~ = ~  

1 TOTAL COST I I ITEM 1 
I I  1 sty. 1 Uni t  I Unit Pr.) Tofal J Hours 1 Cft.1 Rate I Total I Y + 1 I 

F d i n g  T y p e  ........... EKPEUSE 
Swrcc Site ............ X-10 

Puantity Tnke-Off By ... O s 3  

I MATERIAL I LAOm I I I I  

1-1 l - l - I ~ I - l - . . . . - I - I - I ~ I  I 
I 
I 

I 
I I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 

0 1  83680 I 113680 I 
8.25% 0 1  I 0 1  

I TOTAL D I R E C T  I 
I ‘a I 
I....................................--.....l...... .................................l...............................l.............. I 

85680 I I 0 1  
20.00% 0 1  

I WOTOTAL I 

8.70% 0 1  
I TOTAL IYDIRECT I 
I OVERHEAD I 
I.............................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i 
I TOTAL I 0 1  16001 109132 I lOPlS2 I 

DESCRlPTlOU I I 

1.00 LOT 0.00 0 lbbo AS 52.30 8 3 W  I 1 I%-F ADMINISTRATIVE SUPP[y1T 

20.00% 16756 I 16Y3b I 
8.70X BE56 I l f J 6  I 

.. 

___---__--- iil=:rilE.r.FCE1=======~:=~=========~====:====~====-----------=**=======~*=:=:=:====*=~===~=====~===============*~====:=*:========== 



SHIELDED TRANSFER TANKS -ALT.2 
b'ES ............... 6.2.01.41.22.1S.OL RERED. ACTIW/DECtXMlS510NIYG 
cost code ......... 6200 D & D lMPLEMENTATlW 
Participant ....... 35 EYVIROHMENTAL CWPLIANCE 
Canrrscring Type .. t 
R I M  Attribute ..... 
Discipline ........ C Other 
BIM Title ......... DECCW)IISSlOYIWC 
Receiving Site .... X - 1 0  
Standard Value File OaERO394.val 
Estimate F i l e :  C : \ P R O J E C T S \ O R U L D & \ S T T \ ~ L T ~ \ A L T ~ . ~ S ~  5-27-96 1Z:OZa 

Buitdinglhrca .......... 7918 / X i 7  
PIsnt Site ............. x 
Level of Estimate ...... P 
Source Site ............ X - 1 0  
Discipline Estimator ... G/C /DU 
Quantity Take-Off  By ... TEAM IDU 
Trace WLntxr ........... 0.2.4 0 
Expiration Date: 06/29/95 

fvdinp llpc ........... EXPENSE 

3-26 



I 
I 
I 1  
I 
I 
I 
I 'A 
I 
1 
1 2  
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
1 
I 
I 
I 
I 
I '1 
I 
I 12 
I 

1 3  

1 4  

1 5  

I' 
1 7  

I 8  
1 9  

PREPARE NEGATIVE PRESSURE EKLOPUE 
AT ENTRANCE 

IIP TECHYICIAH 

Ill  TECXYICIAN 

UASTE CIUIUCTERIUTIOI OF COWTENTS 
OF 1m 

AFTER CASKS ARE M TO 3517 4 LIDS 
M E  REMOVED, ?UP MIXTURE 11TO 
TOP m T I o Y  OF TANKS 

1.00 LDf 

1.00 LOT 

1.00 LOT 

1.00 Lot 

ui.00 El 

40.00 EA 

40.00 EA 

5.00 El 

4.w n 

1.00 u 

1.00 LOT 

1.00 tor 

2oooo.w 

LoooM).00 

0.00 

0.00 

2E&W 

lJz.OO 

65.00 

m.00 

211.00 

m.00 

ZS39.00 

m. 00 

640 

Q 

1611 

(La 

Q 

0 

Q 

0 

% 

120 

27 

15 

XE 9.32 

0.00 

xx 65.n 

XT 65.n 

0.00 

0.w 

0.W 

0.00 

XE 38-32 

M 38.32 

u &.a 

u 64-33 

241525 

0 

10525 

5262 

0 

0 

0 

0 

5679 

em 

11w 

2438 

I 
I 

us25 1 
I 
I 
I 

- 1  
I 
I 

10523 I 
I 
I 

1%m I 
I 
I 

52.M I 
I 
I 

W l  
I 
I 
I 

11500 I 
I 
I 
I 

4539 I 
I 
I 
I 
I 

ml 
I 
I 
I 

mi 
I 

-7 1 
I 

5262 I 
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I LABOR I I 

I 
-I I ~ I ~ I - _ _ _ I _ _ _ I - I - I - I ~ I  I 
13 SUPPORTING ITEMS, BREAKAGE, & YASTE 1.00 LOT 12697.00 12697 110 22 46.33 4876 :E73 I 

I 
14 LOST W R K  TIME DUE TO ENTERING 0.00 0.00 0 155 22 44.33 6871 6871 I 

I 
I 
I 

I TOTAL COST I 
I KITERIAL 
I --I I OESCRIPTIW 

I 
ITEM I 

I I a t y .  I unit +nit Pr.1 Tatat I nwri I Cft.1 R e t e  I Tota l  I u L 

SPECIAL S E C U R I T Y  AREAS. 

15 JOB COMOlllWS/PERS.ll~ 0.00 0.00 0 633 22 44.33 1919s 191% I 
16 CLEAYUP 1.00 LOT 2730.00 2750 72 22 4 . 3 3  SI92 S922 I 
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SHIELDEO TRANSFER IAYKS -ALT.2 
L B S  ............... 6 . 2 . 0 1 . & 1 . 2 2 . 1 5 . W  REMED. ACT1OU/DECOnttlSSIOWINC 8Ji  Iding/Area .......... 7W8 /3517 
Cost t a l e  ......... 6200 D L D IMPLEMENTATION Plant S i t e  ............. x 
Participmr ....... 63 MK-F DfRECT HlPE Level af  Est imate ...... P 
Contracting T y p e  .. S F i r d i n g  Type ........... EXPEUSE 
B l M  Attribute ..... Swrce Site ............ X-10 
Discipline ........ 0 Other Discipline Entiarator ... G/C IDU 
8/14 Title ......... DECOWWlSSlONIYG . MK DH Quantity Take-Off By ... D U  
lleceiving S1tc .... X-90 Trace Nurber ........... 0.2.6 0 
Standard V a l u e  File ORfR039C.v~l 
Estilaate f i l e :  C : \ P R O J E C T S \ ~ N L D L \ S ~ T \ A L Y ~ \ A L T ~ . ~ S ~  5-27-96 12:02a 
IEI5E=~=.CEllf=DSS*====*=====s~=====:===~:===========l=====~=~~===:~=============-=:===========s=:======~======~==*============~==== 

Expiration Date: 06/29/95 

I IUTERIAL I LABW I I I I  

I I  I Oty. I unit I unit Pr.1 Total I nwrs I tft.1 Rate I ~ocal I M L I 
1-1 IpI-I-I I-I-I-I-I I 

I 
20000 1 I 

I BLDG. 3517 foR TANK t R ~ ~ Y C , E T C .  I 
I 

5-00 EA 0.00 0 M) OP 28.55 22% 22% I 
I 
I ROOF WTSIDE BLDG. 1918. TRANSPORT I 
I TANKS TO 3517, REWVE TOP CovEff I 

I TOTAL COST I DESCRlPTlW I I I ITEM I 

I 1 ADDITIONAL RElNf. AUD PREPARATIOU OF 1-00 LOT 10000.00 10000 LOO Xi? 25.00 10000 

I 2 REMOVE S CASKS fROI UNDER A SHED 

3 COYTlNUED S.00 EA 0.00 0 80 1 18.82 1506 1506 

4 CONTINUED 5.00 EA 0.00 0 IO TO 20.44 163s 1635 

5 AFTER SAHPLIYG L CROUTIYG t S  DONE, S.00 EA 0.00 0 IO W 28.55 22% 22% 
REPLACE CAW LIDL, A L L W  TIME FW 
H E 5  OECONTWlNAflW OF WTSIDE 
Of TANKS, AN0 TRANSWRT TANKS TO VAG 
6 FW STORAGE 

6 C O I T I M F  5.00 EA 0.00 0 80 1 t8.62 75bb 1506 

i 
1 7  CONTIWED 

1 8 PPE - LEVEL C 
I 

I 
5.00 EA 0.08 0 80 TD 20.44 1655 1635 I 

I 
t380.00 nus 25-04 22035 220 1 18.82 4140 m n  I 

I 

I 
18a6 2847 I 

I 

I 
0.00 0.00 0 140 ZZ 22 .R  3181 3iai I 

I 
0.00 0.00 0 105 z2 2 2 . R  23115 2x35 I 

1-00 LOT 320.00 320 55 ZZ 22.n 1250 1570 I 

1.00 LOT 961.00 %1 63 zz 22.72 

i 
I 
I 

I 
I 

I 9 

I 10 MOBILIUTIOY L DEWOBILI2ATION 

I 1 1  SUPFQRTIUC ITEMS, O R E U G E ,  & M S T E  1-00 LOT 1602.00 

I 12 WEALTH PHYSICS 

I 13 IyDUSlRlAL HYGIENE 

TESTING, TAG L IUSPECTIOY 

1602 165 Z2 22.72 3749 5351 I 

0.00 
i 
I 16 I SPECIAL SECURITY AREAS. 

LOST YDRK T I M €  Wf 70 ENTERING 
I 

4698 6498 I 
I 

0.00 0 19a Z t  22.72 

I 
0.00 0.00 0 665 22 f 2 . R  95108 lSl0d I I 

I IS JOB COIIDITIOWS/PERS. TIWE 
i I 16 CLEAMW 

1 

I 

I 
1.00 LO? 349.m 349 111 22 22-72 2522 2871 I 
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SYIELDEO TRANSFER T A Y K 5  - A L T . 2  
VBS ............... 6.2.Ol.hl.22.1S.04 PEMED. ACTION/DEC~U(ISSIOWINC, Building/Arer .......... 7919 /3517 ......... P L a n t  Sire x C o s t  Coae  6200 0 L 0 IYPLEIIEYTATIOU 
Participant 63 Y K - F  DIRECT HIRE 
Contracting Type .. S 
BlM Attribute ..... 
Oisciplinc 0 Other Oircipltne Estilutor ... G/c /OW 
W M  T i t l e  OECCXMISSIOUIYG MK SUPPORT 

S t a n d a r d  Va lue  File QEROS90.val 
Estimate Fi le :  C : \ P R O J E C T S \ W I N L O ~ \ S T T ~ L T 2 \ A L T 2 . s s t  5-27-9L 12:02e 
I t . * ~ D S t E E ~ I C . ~ E 5 E t * ~ ~ ~ ~ ~ ~ ~ * ~ * ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ x ~ ~ ~ ~ * ~ ~ ~ ~ ~ ~ ' ~ x ~ : ~ ~ * ~ ~ x ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ * ~ ~ ~ ~ ~ ~ ~ r ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ * * ~ * * ~ ~ ~ ~ ~ ~ ~ ~ ~ *  

I I 
OESCRJPTIDW I I I TOTAL COST I 

I I  
I lTfW I 
I I  I Oty. I unit I Unit Pr.1 Total 1 Hours 1 e f t . (  Rate I T o t a l  I Y + I 
1-1 I~ I - I - I~ I - I - I - , l - I  I 

1 I 

I I 

............. ....... Level o t  Estinmte P 
Fudinp T y p e  ........... EXPENSE 
Source Sire ............ X-10  

Puantity rake-off By ou 

Erpirsrion Omte: 06/29/95 

...... 

........ ......... . ... 
Receiving Site .... X - 1 0  Trece N&r ........... 0.2.7 0 

I MATERIAL I LABOR 

1-00 LOT 2500.00 2500 160 X Z  25.M) 4000 6500 I 
1.00 LOT 5000.00 5000 320 X3 28.00 8960 13960 I 

I 1 TEMPORARY F A t l L I T I E S  

I 2 TEMPOSLAW S E R V I E J  
I 

I 
I 
I 

I 3 WATERIAL HANOLING 

I b CCYTIUUEO 

GOW'T EWIP. 

I 
1.00 LOT 0.00 o 260 on 20.~4 4906 4906 I 

I 
1-00 LOT 0.00 0 200 1 $8.82 4517 0517 I 

I 
I 
I 

10.00 MOS 5150.00 51500 0 0.00 0 51500 I 
I 
I 5 TRUU: MTD. HVORAULIC CRANE 
I 

I 
I 6 FLATBED T R W K  

I 7 P I C K W  TRUCK 

I 
I 

1600.00 MRS 1.75 2800 0 0.00 0 2800 I 

200.00 mas 15.00 3000 0 0.00 0 3000 I 

I I 
0.00 0.00 0 0  0.00 0 0 1  I 8  

1 
I 

TRAINING / UEOIULS I PLAYYlYG I 

1 i 9 ~ A ~ R O ~ S  WSTE TUIWIYC 30.00 EA 750.00 22soo 1200 x 54.00 64800 

30.00 EA 250 ~ 00 7500 no x 51.00 sw b6380 I 
I 
I 10 RAD VORKER TRAINING 
I 

I 
I 11 PHVSICAL EXAM 

I 12 WHOLE EU)V C W N T  

I 
30.00 EA 350.00 10500 118 X S4.00 6480 16980 I 

I 
50.00 EA 0.00 0 90 x 5L.00 6660 
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SHIELDED TRANSFER TANKS - A L T . t  
VBS ............... 6.2.01.61.22.15.06 REYED. ACTIOU/DEC~MISSIONING BuildinglArea .......... 7918 /3517 
Cost code ......... 9300 TREATMENT, STWACE & DISPOSAL Plant Site ............. x 
Part icipnt ....... 92 Level of Estimate ...... P 
Conrracring Type .. G - Fuding Type ........... EXPENSE 
B/H Attribute ..... Source Site ............ X-10 
Discipline ........ 0 Other Discip!inc Estimator ... G/C I D U  
8/84 Title ......... YASTE MANACEUEYT Puantity Tbke-Off By ... D U  
Receiving Site .... X-10 Trwe U u r k r  ........... 0.2.8 0 
Standard Value File OaER0391.vaL Expiration Date: 06/29/95 
Estimate F i  Le: C: \PROJECTS\OI INLDD\STT\ALT2 \ALT2 .~~t  5-27-94 12:02a 

UASTE WlNAGEWENT 

i l lS I5 i i i i l= i rS i t=:=:========*~~===:=========*=*=~~====:=====~=====~=~==*===*=*~=-==========**= i===~=======S=====*=============~==== 

I MATERIAL I LABOR I I I I  
I ITEM I 

I-I I-I-1-I~I-I-I-I-I I 
I 

I 
I 

PA I 
RTlClPANTb INVOLVED Y17W I 
CONSTRUCTING SILOS AN0 PLACING I 
CCMTAINERSI I 

I 
I 

i I ................................................................................................................................. .. 
5ooow I I TOTAL DIRECT I 

I OVERHEAD I 
I............................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 

p25000 I 1 TOTAL I 

I TOTAL COST I 
I I  I Oty.  I Unit I Unit Pr.1 Total I Hours I Cft.1 Rate I Total I M + L I 

DESCRIPTIOU I I 

1 WASTE WANDLING AND STORAtE (DATA 1.00 LOT 500000.00 500000 0 0.00 0 500000 I 
PROVIDED BY TO(  SCANLAW F U 3 !  
PREVIOUS PROJECT. ALLCUAITE FOR ALL 

225000 I 
500000 I 0 1  

LS.OBx 22SOOO I 45.00% 0 1  

0 1  
.. 

--- 
n5OOO I 0 I 

:E i==T=T. I : iE . i . . i~ . :=========:=~:=========:==~~~~=~~~=~==:~~==~~~~~:~===: :~=~~=====~~~=========~==:=~======:======:====:==:===~- - -~  
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D i s c i p l i n e s  
X: Engineering 
0:  Other 

T a t r l  Labor  H o u r i :  15529 

COST SUCPURY 
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ALTERNATIVE 3 - SALE OF ONE OR MORE OF THE STTS 

ORDER OF MAGNITUDE COST ASSESSMENT 

B-35 





S I  x SlOOO 

Dntc: 27-May-94 

PROJECT: SHIELDED TRAUSFER TAUKS -ALT.3 

...... Participant ...... 
04 CHARACTERIUTIOU SUBCOU'R 
11 llwES TITLE I 6  I 1  EWCR. 
21 MMES PROCUREWENT 
35 ENVIRGUHENTAL CadPLIANCE 
41 W S  FIELD MAAIUTENAUCE 
49 NMES PROJECT MAUACEMENT 
53 FP UNIT SUBCONTRACTS 
63 Mu(-F DIRECT HIRE 
66 MK-F IUOIRECTS Ow PP 
67 MK-F OiRECTS OW FP 
68 M-F PLANNING 
90 ER DIVISION 
92 UASTE K4NACEMEUT 
96 W E S  P L A W / ~ D I U A ' I I O U  

SUB - TOTAL 
CONTINGENCY 

FISCAL YEAR 

1995 Total 
- - - - - * - - - - -  --c.*----__ 

6 6 
85 85 

iao 180 
164 166 
755 755 

99 99 
31 b 316 
612 612 
38 38 
60 60 
22 22 
83 M 

450 450 
148 148 

GRAUD TOTAL 
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SHIELDED TRAHSFER TANKS -ALT.3 

W R Y  REF'CRT 

t l  = t l o m  

05/21/96 

Arranged By: VBS I Partfcipsnt / Trace Yurber 

6.2.01.61 YBS 6.2.01.41 
DL CHARACTERIZITIOU SUBCOW'R 

X.1.4 CHARACTERIZ. - C W .  FIELD ACT 
X.l.5 CHARACTERIZ. - CHAR. LETTER 

TOTAL CHARACTERIUTIW S U B M ' R  

1 1  WES TITLE I k 11 EN=. 
X.1.6 DEF. OF REPTOP. -PROCIYORKPLAN 

TOPAL WES TlTLE I & I 1  EYGR. 

21 WES PROtUREMEUT 
0.2.2 DECOLOlI SSIDYI NG 

TOTAL W E S  PROCUREWENT 

35 ENVIRQlMENTAL rmPLI*YtE 
0.2.6 DEMmISElWlNG 
X.1.3 PROJ. WQlT - ESLH OVERSIGHT 

TOTAL ENVIROWNTAL COlPLIANCE 

41 WES FIELD UAIYTENANCE 
0.2.7 OEtaWlSSlQlIYt 

fOTAL W S  FXPLD MAINTENANCE 

.49 W S  PROJECT MAIUCMEYT 
X.1.7 W E S  PROJECT SERVICES 

TOTAL WES PROJECT W W I E N T  

53 FP WIT SIBCOYTRACTS 
0.2.8 DEO#1tSS1aWIUG - FPSC 
0.2.9 DEECmlSSIOlIYC - fPSC 

TOTAL FP UNIT SUBCONTRACTS 

3 2 5 3 2 S 
0 1 1 0 1 1 

S 3 6 3 S 6 

6 II) 64 b 79 (15 

6 78 64 6 79 a5 

177 0 l?? 180 0 1m 

In 0 177 180 0 llto 

474 219 733 48v 267 756 

475 2 9  m 48v 267 TM 

U 52 86 46 54 100 

u 52 % 46 IC I#) 

313 0 313 m 0 32s 
( 9 )  0 (91 ( 9 )  0 ( 9 )  

3Q4 0 304 3t6 0 336 
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SHIELOED TRANSFER TAYKS -ALT.S 

W R Y  REWRT 

$1 = t l W 0  

05/27/94 

Arranged By: WS / P a r t i c i p a n t  / T r w ?  Nlatwr 

6.2.01.41 WS 6.2.01.41 
63 WI-F DIRECT ninE 

0.2.3 MK-F ADMIN. SUPPORT 
0.2.10 DEWIQIISSIOWIYC - MK OH 
0.2.11 MCdMIIISSIOYING - 111: SUPWRl 

TOTAL RK-F DIRECT HIRE 

M MK-F INDIRECTS ON FP 
0.2.4 MK-F INDIRECTS OY FP 

TOTAL M - F  IUDlPECTS OY FP 

67 M - F  DIRECTS Ow FP 
0.2.5 UK-F AOMfN. suppoRT 

TOTAL MK-F DIRECTS OW FP 

68 UK-F PLAWNING 
0.2.1 STATEENT OF WK/MANWUER EST 

YOTAL UK-f PLANNINC 

90 E l  DlVlSlOY 
X . l . l  PROJ. wo(T - PROJ. IYTEGRATlDY 

TOTAL El DIVISfOY 

92 WASTE lUlUtEWEYT 
02 -12  UAHE NANAGEWNT 

TOTAL UASTE IUY*C;EI(ENT 

TOTAL WS 6.L01.41 

a 1w 109 0 113 113 
51 I1 132 53 64 137 

157 1% 351 162 201 363 

2oa 3w 592 215 398 613 

56 0 56 5LI 0 38 

56 0 56 30 0 38 

0 58 58 0 60 60 

0 58 58 0 60 60 

2 19 21 2 20 22 

2 19 21 2 20 22 

9 n u 9 74 a3 

9 aJ 112 8 74 63 

435 0 u5 410 0 450 

435 0 U S  410 0 430 

15 l30 145 I5 153 14U 

15 130 145 15 133 14a 

1 R 7  1202 2924 17113 1237 5020 
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SHIELDED TllAIlSFER TANKS "ALT.3 

Arranged By: WS / Participant / Trace Nuriber 

S W  - TOTAL 
t o y T  INGENCY 

GRAND TOTAL 

05/27/96 

2330 16oc 5931 2405 1651 4056 
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Creation Date ..... OW?/% 
Revision Wurtwr ... 2 

Project Estimator.. OK ATKIY 
W.5 ............... 6.2.01.41.01.01 
Cost code ......... 9100 
Ps r t i c i pmt  ....... 90 
Contracting Type .. t 
8/M A t t r i t u t e  ..... 

SHIELDED TRANSFER TANKS -ALT.3 
Estimating Job Y u r k r  .. 

PROJECT IYTECRATIOY 
PRDJECT IYTEGRATXW 
ER D I V I S I W  

Project Engineer ....... I R  NIYTOY 
8ui  lding/Are8 .......... 7918 
P L M t  Si te  ............. X 
Level of Ear i ra te ...... P 
fuding T y p .  ........... EXPENSE 
Source Site ............ 8-10 



SHIELDEO TRANSFER TANKS -111.3 
VBS ............... 6.2.01.41.01.02 PROJECT OVERSIGHT AND W P P W T  Bul 1 d i n g l A r e r  .......... 7918 
Cost Code ......... 9100 PROJECT INTEGRATlOn P l M t  s f t e  ............. x 

Level of E s t h t e  P 

S o u r c e  s l te  ............ X-10 

P a r t i c i p a n t  ....... 96 WES PLAH/CChXOINATIW 
C o n t r a c t i n g  T y p e  .. t ...... 

F d i w  Typc ........... EXPENSE ..... B/M A t t r i t u t e  

B/M T i t l e  PROJ. MGMT OMRSICHT/SUPPWT Quantity Take-Off By ... TEll( /DU 
R e c e i v i n g  S i t e  X-10 
S t a n d a r d  W i l ~  F i l a  W E R 0 3 9 & . v r I  
E s t i n e t c  File: C:\PROJECTS\WNLD&\STT\ALT3\ALTS.cct 5-27-94 12:Ws 
E E C L = 5 = E I = = 6 = = I * L c c E = = ~ ~ = ~ ~ = = = = = ~ = = = = ~ = = a a c = = = = = = = = = = = = = = = = = = ~ ~ ~ ~ ~ = : = = = = = = = ~ = = = ~ = = = ~ = ~ = = ~ = ~ = = = = = = = = ~ = = ~ ~ ~ ~ ~ r ~ ~ = = = = ~ ~ ~ ~ ~ ~ ~ E ~ * * * = a ~ ~ ~ ~  

I TOTAL COST I 

D l r c i p l l n e  ........ X E n g i n e e r f n g  D l s c i p l l n e  Eitlnaeor ... G/C /Ora ......... . .... T r a c e  Y h r  x.1.Z 0 
Explrmtlm D4ta :  06/29/95 

........... 

I I 
Totnt I I( + L I 

-1 I 

I WATERIAL 
DESCRIPTION I 

1 1  I ITEM I 
I I  I aty. 1 unit I Unit Pr. 
1-1 1 ~ I - I ~  
I 
I 1 m E S  PLANNING AND COORDINATIW - THE 1.00 LOT 10000.00 
I PROJECT OYERSIGHT/WPPORT PROVIDES 
I FUR THE TRHE PERFORlUNCE 
I XEASURENENTS AND FINANCIAL CONTROLS 
I 
I SCHEDULE CONTROL SYSTEM. THE 
I 

BASED CU AN INTEGRATED COST AIIO 

PROJECT SUPPORT IS ALSO RESPWSl8LE 
Fm ENSURING COllPLIANCE WITH €PA AND 
TDEC REOUIREMENTS, AND 

REWLATICUS AND OTHER W E S  POLICIES 

I 
I 
I CO(PLIANC€ YITH APPLICABLE 
I 
I AN0 PROCEDURES 

I 
a9600 WMJo I 

B-42 



B-43 





SHIELOED TRANSFER 
WS ............... 6.2.01.41.10.20 CHAMCTERIUTIMI LETTER 
Cost code ......... 1200 D L 0 fAC1LITY CHARACTERIUT'N 
Part icipsnt ....... 04 CHIRACTERIUTlOW SUBCOY'R 
C m t r s c t i w  Type .. S 
8/11 Attribute ..... 
Discipline ........ X Enplneering 
l / M  T i t l e  ......... CHARACTERIZ. . CHAR. LETTER 
Receivfng S i t e  .... X - 1 0  
Standard VDLW f i l e  U?ER0394.vul 

TANKS -ALT.S 
krilding/Area .......... 7918 
Plant site ............. X 
Level o f  Est imte ...... P 
f inding Typc ........... EXPENSE 
Source Site ............ X-10 
Discipline E s t i m t o r  ... t/t /DU 
OuMtity lake-Off ly ... T E N  /DKA 
Trace YLatrr ........... X.l.5 0 
Explracion Date: 06/29/95 

i 1 CHARACTfRIUTlOU LETTER 
I 

M4 100.00 100 16 FC 54.00 1.00 LOT 
I 
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SHIELDED TRANSFER TAUXS -ALT.3 
S u f l d i ~ / A r e a  .......... 7918 ms ............... 6.2.01.61.22.15 RWED. ACTIeY/DECO(PIISSIOUING 

Cast  codc ......... 6200 
P a r t i c i p M I t  ....... 49 
C o n t r a c t i n g  Type .. 6 
Bfl A t t r i b u t e  ..... 
D i s c i p l i n e  ........ X E n g i n c r l w  D i s c i p l i n e  E s t i r m t o r  ... G/f flu 
B/r( Ti t le  ......... mES PROJECT SERVltES 
R e c e i v i n g  S i t t  .... X-10 T r a c t  Yurkr ........... x.l.7 0 
S t H d a r d  Value F i l e  OREROS%.VaI 

D L D IWLEMEYTATIW 
WES PROJECT WWACECRYT 

P l m t  S i t e  ............. X 
~ w a l  of f a t i l s t e  ...... C 
fudiw Type ........... EXPEYSE 
S w r f t  sire ............ X-10 

a u a n t i t y  Take-Off I)y .". T E M  /Dm 

E x p i r a t i m  D a t e :  06/29/95 
E s t i m a t e  File: C : \ P R O J E C T S \ O R N L D & \ S T T ~ L T 3 ~ l T 3 . ~ t  5 - 2 7 - 9 4  12:06. 
~ ~ ~ L . = . ~ ~ . D ~ L ~ ~ D . E S C ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ = ~ ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ = = - ~ ~ ~ ~ ~ ~ ~ X X ~ ~ ~ ~ - ~ - ~ ~ ~ ~ - ~ ~ ~ ~ X ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ * * ~ ~ X X ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - ~ ~ S ~ ~ ~ ~ ~ ~ - ~  

MATERIAL I UBOR I I I I  
I 1  I Oty. I Unit 1 Unit P r . 1  Total I lkura I Cft.1 Rate I Total I M z L I 
1-1 I-I-1-I-I-I-I-I~I I 

I 
1.00 LOT 4ooa.00 4006 cdd YE 56.00 2w30 - 1  

I 

I 
1.00 LO1 1500.50 I500 160 We 56.00 8960 1- I 

I 
I OVERHEAD CRANE FOl: HANOLING THE 1 
I SHlfLDED CASKS, YHICH UElCN I 
I APPIIOX. U.000 LBS. LMDED. COSTS I 
I ARE l N C L U M D  FOR 8RlYClYG THE CRANE I 
I oy LINE. I 
I I 

I TOTAL DOST I I 
I 

OESCRlPTlW I I ITEM 1 

I 1 W E S  PROJECT SERVICES 

I 2 VERIFY I#IlECRlTY Of BCDC. 3517 

i 3 SAFETY ASSESWENT AND CRANE 
I RECERTlFlWTleY 

1-00 LOT 25000.00 25000 0 0.00 0 zsooo i 
I 
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SHIELDED TRANSFER TANKS -ALT.3 
UBS ............... 6.2.01.41.22.15 REMED. ACTlCU/DECWI(ISSIOLIIYG euilding/Area .......... 7918 13517 
Cost Code ......... 62013 D C D IMPLEMENTATION Plant S i t e  X 
Participant ....... 65 KK-F D IRECT HIRE ~evel of E s t i m t e  ...... P 
8 f l  Attribute ..... Source t l tc  ............ X-10 
Discipline ........ 0 Other O i r c l p l i n  Estimator ... G/c /Dx1 
8/M T i t l e  D U  ......... Puantity Take-Off  By MK-F IDWIN. SUPPORT 
Receiving Si te  .... X-10 Trace Y h r  ........... 0.2.3 0 
t t m d a r d  Value File ORER039C.v.l 
Estimate File: C : \ P R O J E C T S \ O R H L D ~ ~ S T T ~ L T 3 ~ L l 3 . n t  5-27-96 1 2 : W  
5 1 . I ~ D ~ I x I S I E I I I L * Z ~ ~ ~ - ~ ~ a ~ ~ x ~ ~ ~ ~ ~ ~ = ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ = ~ ~ ~ ~ ~ ~ * ~ ~ a ~ ~ ~ ~ x * ~ * ~ * ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ * ~ ~ * x * x ~ ~ ~ ~ 8 ~ ~ * ~ ~  

I TOTAL COST I 
I M T E R I A L  

1 llEM I 

............. 
Contracting Type .. G F u d i n p  Typc ........... EXPENSE 

... 
ExpiratIan Date: 06/29/95 

I I 1 

1-1 I ~ I - I ~ I - I ~ I - I - I - I  I 

UBOR 
I I OESCRIPTIOU 

I I  
I I  1 atv. I unit I Unit Pr.1 Total ] nwrr I ctt.1 Rate I Total I M + L I 
I I I 1 8K-F MIMINISTRATIYE WPWRT 
I 0.00 0 1600 AS 52.30 IU680 m i  1.00 LOT 

I 
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I 
1 1  
I 
I 
I 
I 1* 
I 
I 
1 2  
I 

I 

I 
I 
I 
I 
1 6  
I 
I 
I 
I 
I 
I 
1 6  
I 
I 
I 
I 

I 
I 
I 
I 
I 10 
I 
I 11 
I 
I 

1 3  

1 4  

1 5  

1 7  

1 9  

ESTABLISH CWTAMINATIOY CONTROL 
AREAS, YASTE PKG. ZOWES, AND LOADING 
AREA 

PREPARE NEGATIVE AIR PRESSURE 
ENCLOWRE AT ENTRANCE 

HP TECHNICIAN 

I n  TECHNICIAN 

SAMPLlNC COSTS FOR APPRW. 10 
SAMPLES (RCRA 

SAMPLING COSTS FOR APPROX. 40 
SAMPLES (RAD - CROSS ALPHA & BETA) 

SAMPLING COSTS FOR APPROX. 40 
W P L E S  (RAD - OAmA) 

WASTE CHARACTERIUTIW OF CWTENTS 
OF TANKS 

AFTER CASKS ARE KIVR, TO 3517 & LIDS 
ARE REWOMD, DEWTER WITH AVAIL. 
SYSTEM IN 3517, THEN PIMP 
RESiNS INTO I I C ' S  FOR STOIUGE. 

INSTALL DWBLE-CWTAIWEO A-128 304L 
S.S. PIPE L FITTINGS TO PIMP 
EOIITENTS OUT OF TANKS INTO HIC'S 
(ASSUIE APPROX. 20 LF PIPE) 

INSTALL pv(p L ACCESSORIES 

DEWNTMINATE INTERIOR AN0 E X T E R I W  
OF CASKS VSlNG I C E  8LASTER.ETC. 
TEST, REPEAT PROCEDURE AS N 

1.00 LOT 

1.00 Lor 

1.00 LOP 

1.00 101 

to.OO EA 

40.00 El 

40.00 EA 

5.00 EA 

5.00 El 

20.00 LF 

1.00 EA 

5.00 EA 

20000.M) 

200000.08 

0.00 

0.00 

280.00 

132.00 

65.00 

2300. 00 

900.00 

150.00 

noa.oo 

5oM).OO 

2 m  

200000 

0 

0 

2800 

5ilw 

2600 

11500 

500 

3000 

n w  

25OOo 

640 

0 

160 

(10 

0 

0 

0 

0 

200 

a 

Izo  

1200 

XE 38.32 

0.00 

KX 65.77 

xx 65.77 

0.00 

0.00 

0.00 

0.69 

XE 3 8 - 3 2  

XE 38.32 

NE 38.32 

XE 38.32 

24525 

0 

10523 

5262 

0 

0 

0 

0 

7w 

la9 

4s96 

45986 

44525 

200000 

1053 

5262 

2800 

5280 

ZMW, 

11500 

6166 

48SV 

12098 

709L14 

SHIELDED TRANSFER TANKS -ALT.3 
YBS ............... 6.2.01.41.22.15.04 RECIED. ACTIOll/DECCIPIISSIONING Bui I d i n g l A r e a  .......... 7918 0517  
C o s t  code ......... 6200 0 L D IWPLEXENTATICW Plant S i t e  ............. X 
Par t  i c i p n n t  ....... 41 MMES F I E L D  MAINTENANCE Level of E s t i m a t e  ...... P 
C m t r u t i n g  7- .. G F v d i n g  Type ........... EXPENSE 
BIY A t t r i b u t e  Source S i t e  ............ x-10 
S/w T i t l e  DECaVIISSlOWlNG 
R e c e i v i n g  Site X-10 
S t M d e r d  Va lue  F l l e  ORERO39C.val 
E s t i m r e  Fl le :  C:\PROJECTS\MINLD&\SlTMLT3\/LLT~.~St 5-27-94 12:W 
II==E1=L=LrllE==SEEE====E=======-======---- ----EF=DE=E===fEIIIC=.I--=========================f======-===*===============~==================~ 

..... 
D i s c i p l i n e  ........ 0 Other D i s c i p l i n e  Estimator ... G/C DKA ......... R u n t l t y  Takc-Off 8y DKA 

Trace wvpber 0.2.7 0 
E x p i r a t i o n  D a t e :  06/29/95 

... .... ........... 

I 
1 
1 
I 
I 
I 
I 
I 
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I 
I 
I 
I 
I 
I 
I 1s 
I 
I 14 

I 
I 16 
I 
I 
I 17 
I 
I 18 
I 

15 

NECESSARY TO PREPARE TANKS FOR 
RESALE Ut MATERIAL SALVAGE 
(DECOIITM. PIPE, PWP, AN0 FITTINGS, 
ALSO) 

TESTING, TAG L INSPECTIOW 1.00 LOT 2762.00 27a2 

lloBILIUTIoU L DEMOBILIUTIOW 1-00 LOT 4173.00 4173 

SUPPORTING ITEMS, BREAKAGE, & UASTE 1.0 LOT 13909.00 13909 

LOST W R K  TIME DM TO EYTERIYG 0.00 0.00 0 
SPECIAL SEUJRIlY AREAS. 

JMI C(YIDITIONS/PERS.T I= 0.00 0.00 0 

CLEANUP 1.00 COT 2990.00 2990 

61 

122 

244 

545 

w6 

161 

i zz 41.01 250.2 5284 1 
I 
I 

ZZ 41.01 IoOcLl 23957 I 
I 
I 
1 

ZZ 41.01 39617 39617 I 
I 

6603 9593 1 LZ s i m  

LZ (1.01 5003 9176 I 

ZL 41.01 14149 14149 I 
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SHIELDED TRANSFER TAMXS -ALT.K 
ws ............... 6.2.01.41.22.15.W REMED. ACTIOM/OECOWnISEIDWING 
C o s t  Code ......... 6200 D C D tMPLEMENTAT1O)I 
P a r t i c i p a n t  . . . . . . . 63 
C o n t r a c t i n g  Type .. S 
B/M A t t r i b u t e  ..... 
D i s c i p l i n e  ........ 0 Other 
BfM T i t l e  ......... DECrM4ISSIOMING ” MK DH 
Receiving S i t e  .... X-10 
S t a n d a r d  V a l u e  F i l e  ORER03%.vaI 
Estinste F i l e :  C:\PROJECTS\WNLDU)\STTULT3\ILT3.eSt 5-27-94 12:& 

UK-F DIRECT HIRE 

I.*E=llLII=-*LIEESZ=====-========~===============~=================================-==== 

l u i l d i n p / A r e s  .... .. . . . . 7918 /3517 
P l a n t  Site ............. X 
Level of Eatirate ...... P 
F u d i n g  T y p e  .... .. . ... . EXPEMSE 
S o u r c e  S i t e  ............ X-10 
D i o c f p l i n e  E s t l m t o r  ... G/C m u  
Ousntity Take-Off Oy ... DKA 
T r a c e  Yutkr ........... 0.2.W 0 
Expiratton Date: 06/29/p5 

1 

2 

5 

I 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

AODITIOMAL REINF. AND PREPARATlOl Of 

BLOC. 3517 FOR TAUK DRAINING, 
RECYCLIYG, ETC. 

REMOVE 5 CASKS FRCM UNDER A SHED 
ROOF CUTSIDE BLOC. n18.  TRANSWRT 
TANKS TO 3517 IM D E  APPROVED 
CERTIFIED N l C  (PROC. OY MES) 

COMTINUED 

CDWTINUED 

AFTER DEWTERIYG, W L I N G ,  PUlPIMG 
RESINS, AM0 DE-. 15 W E ,  
T M S P O R T  TANKS TO SEC 
(ASSUED 5 TANKS TO BE WELTED AM0 2 
TO BE SALVAGED) 

CONTINUED 

(XWITIUUED 

PPE - LEVEL C 

TESTING. TAG L IYSPECTIW 

lE0ILIUTlW L DEIIOBILIUTIOYI 

SUPPORTING ITEMS, BREAKAGE, 6 UASTE 

HEALTH PHYSICS 

INOUSTRIAL HYGIENE 

LOST YORK TIME WE TO EYVERIYG 
SPECIAL SECURITY AREAS. 

JOB EOI(DITIONS/PERS. TIME 

1.00 LOT 

5.00 EA 

5.00 EA 

5.00 EA 

5.00 EA 

5.00 EA 

5.00 EA 

880.00 HRS 

1.00 LOT 

1.00 LOT 

1.00 LOT 

0.00 

0.00 

0.00 

0.00 

10000.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

25.06 

520.00 

w1.00 

1602.00 

0.00 

0.00 

0.00 

0.00 

lw00 

0 

0 

0 

0 

0 

0 

22035 

320 

Pbt 

1602 

D 

0 

0 

0 

400 

a0 

0 

80 

M) 

80 

so 

220 

55 

m 
165 

1 40 

105 

1% 

665 

x2 25.00 

o(, 28.55 

L 18.82 

TD 20.44 

CQ 28.5s 

b 18.02 

TD 20.44 

L m 8 2  

22 22.n 

22 22-72 

22 22.72 

PZ 22.R 

u 22.72 

22 22.R 

7.2 22.72 

10000 

2204 

’1506 

1635 

2284 

1506 

1635 

LILO 

1250 

lEa6 

3?49 

3181 

2383 

4498 

1510s 

20000 

22% 

1506 

1633 

2284 

1506 

1635 

261n 

ism 

2847 

5351 

3181 

Tw 

4498 

15108 
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I WTER t AL I LAW! I I I  
I I 
1-1 I-1-1-1 I-1-1-1-1 

I TOTAL WT DESCR I PT I W I I 
I I  1 Pty. I Unit I Unit Pr.1 Total I Hours I Cft.1 U a t C  I Tatat I M + L 

I 16 C L W  1.00 LOT u9.00 349 111 22 22.R 322 2671 
i 
I 17 TRAIN, SHOP, sll TOOLS 1.00 LOT 908.00 908 122 22 22.72 2772 
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SHIELDED TRANSFER TANKS -ALT.S 
WS ............... 6.2.01.41.22.15.04 REMED. ACTIMI/DECOCP(lSSIOIllYG Bui l d  I n g / A r e a  .......... 7918 /35 17 
C o s t  Code ......... 6200 D C 0 IWLEMENTATIOII  P l M t  S i t 8  ............. X 
P a r t  i c l  pant ....... 63 MK-F DIRECT HIRE 
C o n t r a c t i n g  Type .. 5 
B l l l  A t t r i b u t e  ..... S o u r c e  S i t e  ............ x-10 
D i s c i p l i n e  ........ 0 Other D l r c l p l l n  E s t i m a t o r  ... c/C IOU 
B R I  T i t 1 8  ......... DECOW(1SSIOIIING . MK SUPPORT Q u a n t i t y  Take-Off By ... D l l l  
R e c e i v i n g  Slte  .... X-10 T r a c e  M u r k r  ........... 0.2.11 0 
S t a n d a r d  V a l u e  F f t e  ORERD394.vaL 
E r t i a v e t c  F i l e :  C : \ P R O J E C T S \ O I ( N L D ~ \ \ S T T ~ L T ~ ~ L T ~ . ~ S ~  5-27-94 12:h 

L e v e l  of E a t l m a t *  ...... P 
F u d i n o  Tw ........... EXPENSE 

E x p i r a t i o n  Date: 06/29/95 

. I I l = E l l i i t l l = L ~ I I E c = ~ * ~ ~ a ~ ~ ~ ~ * = ~ ~ * = = ~ = ~ ~ ~ = = = = = = = = = = = = ~ = ~ = = = ~ = = = = = = = = = = = ~ = = = = = = = = = = = = = = = = = = = = - = = c ~ = = = = = ~ ~ ~ = = c ~ = = = = ~ = = ~ = x = = * ~ ~ = = = = ~ ~ ~  

T o t a l  
-- 

I 
i w. 

DESCRlPTiOl  I- 
H o u r s  

I 
I 1  
I 
1 2  
I 
I 
I '  
I 
I 
I 
I 
1 6  
I 

I 
1 8  
I 
I 
I 
I '0 
I 
I 11 
I 
I 12 
I 
I 13 
I 
I '6 
I 

I 
I ' 6  
I 

1 3  

1 5  

1 7  

1 9  

I l5 

TEMPORARY F A C I L I T I E S  

TEMPORARY SERVICES 

M T E R l A L  HANDLING 

CCUT INUED 

GOV'T E W I P .  

TRUCK WTD. nmrcuxc CRANE 

FLATBED TRUCK 

P I C W  T R W  

TRAINING / WiDICALS / PLANNING 

l U U R D C U S  W S T E  TRAINING 

RAD WRKER TRAlYlNC 

P~YSICAL EM 

UHOLL @COY C M l T  

URINALYSIS 

RESPIRATOR F I T  

EXTERNAL DOSIETRY 

LOST W R K  TIME DUE TO ENTERING 
SPECIAL SEQMITY AREAS. 

1 .OO 

1.00 

1.00 

1 .oo 

10.00 

200.00 

1600.00 

0.00 

30.00 

30.00 

M.00 

30.00 

30.00 

u).m 

30.00 

0.00 

)UTERIAL 

LOT 

LOT 

LOT 

LOT 

rn 

HRS 

HRS 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

Unit I U n i t  Pr. 
-1- 

2500.00 

5000.00 

0.00 

0.00 

5150.00 

15.00 

1.n 

0.00 

750.00 

250.00 

350.00 

0.00 

0.00 

105.00 

~ . M )  

0.M) 

51500 0 

3000 0 

2m 0 

0 0  

22500 1200 

7500 720 

1MOO 1-20 

0 9 0  

0 30 

3150 30 

2400 0 

0 la9 

x2 

xs 

TD 

L 

X 

X 

X 

X 

X 

X 

22 

25.00 

2i3.00 

20.bb 

1a.a 

0.00 

0.00 

0.00 

0.00 

54.00 

%.MI 

H.00 

54.00 

54.00 

54.00 

0.00 

L4.65 

I I TOTAL COST 
Tota l  I M L 

6000 

awD 

4906 

4517 

0 

0 

0 

0 

W O Q  

sua30 

5cMI 

Lo60 

1620 

1620 

0 

w39 

6500 

13960 

bpob 

4517 

51500 

3000 

2w 

0 

87300 

SCJBO 

14980 

4Mo 

1620 

4770 

2400 

a39 





SHiELDED TRANSFEIl TANKS -ALT.3 
UBS ............... 6.2.01.41.22.15.06 REMED. ACTIONIDECWISSIONlNG 
Cost Code ......... 9300 TREATUENT, STGUAGE L DISPOSAL 
Part i c i pent ....... 92 WASTE MANAGEMENT 
C o n t r a c t i n g  lypc .. G 
B/M Attribute ..... 
D i s c i p l i n e  ........ 0 Other 
B/M T i t l e  ......... UASTE MANAGEMENT . 
Recclvinp Sit .  .... X - 1 0  
Standard Value F i l e  CUER0394.vnl 
E s t i m a t e  File: C : \ P R O J E C T S \ M ( N L D L D \ S T l ~ L l 3 ~ L T ~ . ~ S t  5-27-94 12:06a 
. I I I = = I = I Z l r i E l l l l r E = ~ = - = = ~ ~ = = = ~ = = r = = = = = = = ~ = = = = = ~ = = = = = = = = = ~ = = = = = = ~ = = = = = ~ ~ ~ = = ~ ~ ~ ~ = = ~ = = = ~ ~ :  

I I U T E R I A L  
OESCRIPTICU I 

I 
I I oty. I Unit I Unit  P r . 1  Total  

ITEM I 

-1 I-l-I-.--.-.I-.-.--- 
1 WASTE M N D L I Y C  AND STORAGE (DATA 1.00 LOT 300000.00 300000 

PROVIDED BY T o 1  S U L A N  FRON 
PREVIOUS PROJECI. ALLOUANCE IYCLLOES 
ALL PARIICIPAWTS INVOLVED I N  
CWSTRUCTING SILOS AND PLACING 
CGUTAIYERS.) 

S u i  ld ing/Arce .......... 7918 /551? 

Level of Eltinrate ...... P 
fvdinp Type ........... EXPENSE 
Source S i t e  ............ x-10 
Dlsclpllne Estimtor ... t / C  /DKA 
Quant 1 ty Take-Off BY ... DKA 
Trace Wunkr ........... 0.2.12 0 
E x p f r 8 C i M  Date: 06/29/95 

P l M t  S i t .  ............. X 

I 1 
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SHIELDED TRANSFER T A W S  -ALT.5 

Dircipl ins 
x :  Enginrering 
0: Other 

Totr l  L h r  nwrr: 9WS 

COOT W R Y  

B-63 





ALTERNATIVE 4 - REMOVE CONTENTSIRECYCLE METAL 

ORDER OF MAGNITUDE COST ASSESSMENT 
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FISCAL YEAR S U O U R V  -.-------..----.-_- 

PROJECT: SHIELDED TRANSFER TAJIKS -ALT.4 

FISCAL YEAR 

$1 Y J1000 

Dbtc: 2?-may-44 

...... Participsnt ...... 
01 CNARACTERIUTIOY RIBWY'R 
1 1  W E S  TITLE I L I 1  ENCR. 
21 mESFROWRDIENY 
55 E N V I W E W T A L  COlPLlANCE 
41 W E S  FIELD lUlYTENANtE 
49 WES PROJECT MYAGEUEYT 
51 FIXED PRICE COUSTRUtrl011 
53 FP WIT bUBWYtRACT5 
44 MK-F IYDIRECTS 011 FP 
6? HK-F DIRECTS 011 FP 
68 MK-F PLANNfWG 

92 UASTE #WAGEMEN1 
94 ME0 PLW/CMRDINATIOY 

96 ER oivisrcu 

QLAUD TOTAL 

1995 Total --------__-  ̂ _ _ _ _ _ _ _ _ _ _  

6 6 
42 b2 

180 la0 
124 124 
430 430 
76 76 

381 361 
541 541 
a2 82 

116 116 
22 22 
42 42 

46 46 
750 no 
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SHIELDED TRANSFER TANKS -ALT.4 

N l P U R Y  REPMT 

tl = t l O O 0  

05/27 /96  

ArrMged By: VBS / P a r t i c i p e n t  / Trace Wurber 

6.2.01.41 VBS 6.2.01.41 
04 CRARACTERIUTlOW SUfJCON'R 

X.1.4 CRAMCTERIZ. - CHAR. FIELD ACT 
X.1.5 CHARACTERIZ. - CHAR. LETTER 

3 2 5 3 2 5 
0 1 1 0 1 1 

TOTAL CHARACTERIUTIOW StJKUl 'R  

11 W E S  T I T L E  I L I I  ENGR. 
X.1.6 DEF. OF RESTOR. -PROC/VOIIKPLW 

TOTAL W E S  T I T L E  I L 11 ENGR. 

21 #IES PRMllREMENT 
0.2.2 DEtO(l(1SSIOWING 

TOTAL WES PROWREMEN1 

35 ENVIRWMEMTAL W L I A M C E  
0.2.5 DECOmISSlOUlNG 
X.l.3 PROJ. WGMT - ESLH OVERSIGHT 

TOTAL ENVIROUIIEYTAL CWPLIANCE 

41 m E S  FIELD MAINTENANCE 
0.2.6 D E M m I S S I O l l Y G  

TOTAL mES FIELD M I Y T E M A K E  

49 W E S  PROJECT MANAGEMENT 
X.1.7 W E S  PROJECT SERVICES 

TOTAL m T S  PROJECT MANAGEMENT 

51 FIXED PRICE CCUSTRUCTIOU 
0.2.7 DECD#ISSIOUING - FP SERVICES 
0.2.8 OECOmISSIOWlYfi - FP SERVICES 

TOTAL f1XED PRICE 6Q1STRUCTlOU 

3 3 6 3 a 6 

3 39 42 3 4Q 43 

3 39 42 3 40 43 

177 0 177 180 0 100 

177 0 177 180 0 1 0  

7 73 80 7 R 82 
4 36 40 4 37 41 

11 109 120 11 112 123 

366 I 2  418 377 55 430 

366 5 2  418 377 53 430 

41 32 73 43 53 76 

41 32 n 43 n 76 

48 37 85 50 38 1 
ba 215 283 71 223 294 

116 252 368 121 261 362 
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Arranged By: H I S  / Participant / Trace Y u t w r  

6.2.01.41 WS 6.2.01.41 
53 FP UNIT SVBWwTRAClS 

0.2.9 OECCMISSIOYIYG 

TOTAL PP WIT S1WtOllTRACTS 

66 UK-F IllDlRECTS QI FP 
0.2.3 UK-F IYDIREClS Ow FP 

TOTAL MK-F fMDIRECTS Oi FP 

67 HK-F DIRfSTS ON FP 
0.2.4 NK-F ADMIY. SUPPORT FOR FP 

TOTAL W-F DIRECTS ON FP 

68 m-F PUNNING 
0.2.1 STATEHEYT OF UMIKIWWOUER EST 

TOTAl W-F ?LANNfYC 

90 LR DlVISlQY 
X.l.l PROJ. WcdlT - PROJ. IYTEE(UT101 

TOTAL ER OlVISION 

92 UASTE IWUGEMEMT 
0.2.10 UASTE W G E l S E w T  

TUTAL WSIE W A t E a Y T  

SHlflOED TRANSFER TANKS -AL1.4 

SIBUARY REPMT 

t l  * SlWO 

OSRT/% 

522 0 522 541 0 U P  

522 0 522 541 0 %I 

79 0 79 82 0 a2 

79 0 79 82 0 (u 

0 112 112 0 116 116 

0 112 112 0 116 116 

2 19 21 2 M 22 

2 19 21 2 m 22 

4 36 40 b 37 41 

4 36 40 4 57 41 

725 0 125 EO 0 no 

Rs 0 72s IS0 0 750 

4 61 45 4 42 b6 

4 61 45 4 42 46 

. B-69 



SHIELDED TRAUSFER TAUKE -ALT.L 

W R Y  REPCUT 

$1 = $1000 

05/27/96 

Arranged By: WS ! Partfclpant / Trace Umber 

fuB - TOTAL 
CONTINGEUCY 

GRAND TOTAL 

2053 6% 27U 2121 717 2830 
714 235 949 ?37 242 979 

2767 930 5697 2858 959 3617 
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c r e a t i m  Date ..... 05/17/94 
Revision N W r  -.. i! 

SHIELDED TRANSFER TANKS 4L1.4 
Estimating Job M u r t x r  ". 

pro ject  Eotiator..  M A r K l Y  
WS ............... 6.2.01.41.01.01 PROJECT 1YTEtrUTlOY Su i  lding/Area .......... 7918 
cost Code ......... 9100 PROJECT I N f E t U l l W  Plant  S i t e  ............. X 
par t ic ipsnt  ....... QO ER OIVISIOY Level of E s t l m t e  ...... P 
Con t ru t i np  T y p  .. E 
B ~ M  At t r i bu te  ..... 
D i s c i p l i r u  ........ X Engineering O isc ip l i ne  E s t i r t o r  ... E/C /DU, 
9/11 T i t l e  ......... P W .  MWT . PROJ. INTEGRATIO( 
Receiving S i te  .+.. X-10 Trace Y-r ........... X.l.l 0 
StMdard Value f i l e  UtER0394.val 
Estimate F i l t :  C : \ P R O J E C l S \ ~ N L D 1 D \ S T T ~ L l 4 ~ L T 4 . e r t  5-27-94 12:lOa 

Pro ject  Engineer ....... RR HlYTOY 

F d I W  1- ........... EXPENSE 
Swrce Si te  ............ Y-10 

Quanti ty T8kt -Of f  By ... T W  /DU 

E x p i r a t i m  Date: 06/29/95 

I ~ f f L ~ Z l l l f ~ ~ l l M t ~ U L ~ ~ ~ ~ a ~ ~ ~ ~ ~ a ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ * ~ ~ ~ ~ ~ ~ * ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ = ~ ~ ~ ~ ~ = ~ ~ a ~ ~ ~ ~ ~ = ~ = = = = ~ ~ ~ ~ ~ ~ ~ = = ~ = = = = = ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ s ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ a ~ a ~ ~ ~ . *  

I RATERIAL I I I I 1  
I llE11 I 
I I  I ety. I wit I bit Pr.1 l o ta t  1 Wow8 1 cft.1 &ate I Tot81 I M 4 L I 
1-1 I-I-I-I-I-1-1-1-1 I 
I I 

UBOLl 
I TOTAL I MSCRlPTIW I I 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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SHIELDED TRANSFER TANKS -ALT.4 .......... VBS ............... 6.2.01.41.01.02 PROJECT OVERSIGHT AND SUPWRT BuildinglArca 7918 
C o s t  Code ......... 9100 PROJECT INTECRATIW P l a n t  S i t e  ............. X 
P a r t i c i p a n t  ....... 94 W E 5  PLAN/C00RDINATIOU Level o f  Estiumte ...... P 

Bin A t t r i b u t e  ..... S o u r c e  S l t e  ............ x-10 
D i s c i p l i n e  ........ X E n g i n e e r i n g  D f 8 C i p l f n e  E s t i m a t o r  ... G/C /DKA 
B/n T i t l e  ......... PROJ. MtwT . OVER5IC)IT/SUPPORT 
R e c e i v i n g  S i t e  T r a c e  Y h r  X.1.2 0 X-10 
S t a n d a r d  Value FIle DRER039l.val 
E 0 1  imte P f  Le: C : \ P R O J E C T 5 \ ~ Y L O U ) \ S l T ~ L T 4 ~ l l 4 . e s ~  5-27-94 12:lOa 
. ~ . ~ ~ = = = E E a a 3 = ~ ~ = = L a ~ - a = a . a c ~ = = = ~ * = ~ = = = = * = = ~ ~ ~ ~ * = ~ ~ ~ ~ ~ * ~ ~ = ~ : ~ ~ = = ~ ~ ~ ~ = = - = = = ~ ~ = = = = = = ~ = ~ = = = ~ ~ = u = * = ~ ~ * = ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ x ~ ~ a * ~ ~ ~ ~ ~ ~ e ~ ~ x ~ a * ~ ~ ~ ~  

I ITEM I 

C o n t r a c t i n g  T y p e  .. t F u d i n g  T y p e  ........... EXPENSE 

Q u a n t i t y  Take-Off By T u n  /DKI ... .... ........... 
E x p i r a t i o n  Date: 06/29/95 

I I I TOTAL COST I 
I I  
I I  I aty. I Uni t  I U n i t  Pr.1 T o t a l  I Hours I cft.1 R a t e  I Total I II  + L I 
1-1 I - I I - I~ l____l~I- l - l - I  I 
I I 

WATERIAL I M O R  I 
OESCRlPTlW I I 

i t  
I 
I 
1 
I 
1 
I 
I 
I 
I 
I 
I 
I 

W E S  PLANNING AND CQY(DIWTIW - THE 1.00 LOT 3000.00 3000 500 XE 56.00 28000 
PROJECT OVERSIGHT/SUPPORT PROVIOES 
Fo(1 THE TRHE PERFWmANCE 
IIEASLIREWENTS AND FINANCIAL CONTROLS 
BASED W AN INTEGRATED COST AND 

PROJECT suPwI(T  IS ALSO RESWWSlBLE 
FOR ENSURING COWPLIMCE WITH EPA AND 
TOEC REUUIRENEYTS, AYD 
CWPLIANCE WITH APPLICABLE 
REQlLATlOUS AW OTHER W E S  POLICIES 
AND PROCEDURES 

SCHEDULE CONTROL sysm. THE 

~ 1 0 0 0  i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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SHIELDED TRANSFER 
UBS ............... 6.2.01.41.10.15 CHARACTERIZ. FIELD ACTIVITIES 
cost code ......... 1200 D & 0 F A C I L l T Y  C H A R A C T E R I U T ' N  
Part i c i p n t  ....... OC C H A R A C l E R I U T I O U  SUBCOW ' I  
contracting T y p e  .. S 
I/# Attr ihr te  ..... 
Discipline ........ X Engineering 
I / H  T i t l e  ......... CHARACTERIL. . CHAR. FIELD ACT 
Receiving slte .... X-10 
ttardard Value file ORER039C.val 

TANKS "hLT.4 
Bullding/Area .......... 7918 
Plmt S i t e  ............. X 
Level of E s t i m t e  ...... P 
F u d i w  Type ........... EXPENSE 
S w r c r  S i t e  ............ X - 1 0  
D i s c i p l i n e  E s t i m t o r  ... C/C /BLI 

Trace Wvrtxr ........... X.l.4 0 
E x p i r a t l o o  Date: 06/29/95 

(hrant 1 t y  Takc-Off By , . . TEAM /DK4 

B-74 
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SHlELDED TRAUSFER TANKS -A.LT.4 
UBS ............... 6.2.01.41.20.15 ENClNEERIYC STWIES 
Cost Code ......... 5100 REMEDlAL DESIGN 
Participant ....... 11 #4ES TITLE I & I 1  EYCR. 
Contracting Type .. G 
111 Attribute ..... 
Oisciptine ........ X Ewiner inp  
@/M Title ......... DEF. OF RESTOR. -PRC€/UORKPLW 
Recrivirq Site .... X-10 
Standard Value F l l t  ORER0394.val 
Estinate F l lc :  t:\PROJECTS\ORNLDaD\STTULT4ULT4.ett 5-27-94 12:lOa 

Bui Idinp/Arca .......... 7918 
P l M t  ............. x 
Level of Estisstt ...... P 
F d i n p  Typc ........... EXPEYS 
source Sire ............ X-10 
D i $ c $ p l l n  E I t i N t O T  ... C/C /OK4 
Pwntl ty lake-Off By ... TEAM /DKA 

ExpfratiW Date: 06/29/95 
Trsce Y h r  ........... X.1.6 0 
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SHIELDED TRANSFER TANKS -ALT,4 ............... 8ui Iding/Arer 7911 13517 yrss 6.2.01.41.22.15 REWED. ACTIMI/DEC~WISSIOUINC 
Cost C o d e  ......... 6200 0 k D IWLEMEYTATIOY 
Part ic ipsnt  21 
Contracting Type .. G 

.......... 
Plmt Si te  X 

WES PROCUREUEWT Level o f  E a t l m t e  P 
F U d i n g  T y P  ........... SPECIAL (NO OH) 

............. ....... ...... 
B/w At t r i bu te  ..... Source Si te  X- 10 
Disc ip l ine ........ 0 Other Dioc ip l lnc Estiarstor . ~ .  G/c /DM 

Receiving S f t e  .... X-10 Trace N u r k r  ........... 0.2.2 0 

............ 
......... PuMti ty  Take-Off By DKA 

Expiratloo Date: 06/29/% 

B/N T i t l e  DECMIIISSIWINC 

Stnndmrd V a l u e  F i l e  ORERO394.val 
E a t i m t e  File: C : \ P R O J E C T S \ ~ Y L D ~ \ S T ~ ~ l T ~ ~ L T 6 . e r t  5-27-96 12:lOa 
* E I C ~ ~ S I E l l = s E I I I = ~ 1 ~ ~ = s ~ = ~ ~ = ~ 8 = ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ = ~ ~ ~ ~ ~ ~ ~ s s ~ ~ x ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ s ~ ~ ~ ~ s ~ ~ ~ ~ ~ ~ ~ ~ ~ a ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ a ~ ~ . ~ ~ ~ ~ ~ ~ ~ ~ a  

... 

I LA- I 

-1 I - - I - I - I ~ I ~ l - l - I ~ l  

I MATERIAL 
DESCRIPTION I I I TOTAL COST 

I 
ITEM [ 

I I Pty. I Un i t  I U n i t  Pr.1 Total I Hours 1 C f t . 1  Ret4 I Total I I + I 

5.00 EA 3DDO0.00 1 5 W  0 0.00 0 150000 1 WES TO PROCVRE PREFABRICATED DOE 
APPROVED HIGH INTEGRITY CQWTAINERS 
F R M  A VENDOR FOR STORICE OF 
THE EXTRACTED YANK RESINS (PUITE 
RECEIVED FROW SEG FOR THE BARRIER 
PLUS C.111) 

2 PROCURECIENT SERVICES 1.00 LOT 9000.00 m o  0.w 0 POD0 

3 DUNAGE 4 TRANSPORTATION 0 3% 1.00 LOT 4770.00 4m 0 0.00 0 4m 
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SHfELOEO TRANSFER TANKS -ALT.L 
BuiIdihglArea .......... 7918 

0 C 0 IRPLMNTATlOW p l u i t  s t t e  ............. X 
W b  PROJECT HAMGEYEYT L e v e l  of Estimate ...... P 

fuding T W  ........... MPEYSE 
W r e c  S i t e  ............ X-10 

D m t i t y  l a k e - O f f  Sy ... T E N  IDKA 

............... 6.2.01.41.22.15 REYED. ICTIOW/DECC+V(lSSIOWtNG 
C o s t  Code ......... 6200 
P a r t i c i p a n t  ....... 49 
C a r t r e c t i w  Type .. t 
9/14 fittribute ..... 
Oircipline ........ X E r x j f m r i n O  D l l d p l f n  Est!Wtof ./.. G/C mKA 
8/Y Tit le ......... mEf PROJECT SERVICES 
R e c e i v i r i g  S i te  .... X-10 Trace Uwber ........... X.1.7 0 
Stindsrd V a l u e  f i l e  ORERO39C.val 
E s t i m t e  f Fle: C:\P~JECTS\~ULOU,\STT\ ILT4ULT4.est  5-27-94 42:10. 
. . l * t I E r D 5 . I . C C * I : L ~ * * ~ ~ = % % * ~ z ~ ~ ~ ~ ~ = ~ ~ * = ~ = ~ ~ ~ ~ ~ = ~ 6 ~ * = ~ ~ x ~ ~ ~ ~ ~ ~ ~ * ~ ~ ~ ~ ~ ~ ~ ~ * : - = ~ ~ ~ ~ ~ = ~ ~ x ~ a * a ~ = ~ = ~ ~ ~ = = = = = * ~ ~ * ~ ~ = = ~ ~ ~ ~ - = ~ a ~ ~ ~ ~ ~ 6 = ~ ~  

I ITEM I 

E x p i r a t i o n  D a t e :  06/29I9S 

I M T E R I A L  I USOR I I 
J TOTAL KIST I 

I I  
I gty. I unit 1 wit Pr.1 7et.l 1 Hours I cf t . ]  Rate I fot.1 1 II c L I 

1-1 I.I-I-I-----I-I-I~I I I 
I I  

I 
1.00 LOT 2ooo.M) zootl ?SO XE 56.00 13440 lUI0 I 

I 

1.00 LOT 1500.00 1500 160 XE %b.Do 6960 Wb60 
I 
I OYERIEAO CRANE FOR HAUDLIWG THE nlc 

I LPPROY. ~3.000 LEE. WED. m m  

I on LINE.  

OESCRlPl ION I I 

I 1 WE$ PROJECT SERVICES 

I 2 

I SMtf lDED CAUS, WHICH MElGH 

I 
I 

VERIFY lNTECRITY OF BLOC. 3517 

ARE IWCtUMD FOR BRINGING ?HE CRAUE 

j 3 SAFETI ASSESSMENT AWD C W ~ E  
I RECERTI F I CAT la 

1.00 LOT 2SOW.W 25000 0 0.00 0 moa i 
I i 

I -  
I 
I 
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Total 

I 
I 1  
I 
I 
I 
I 
I 
I 

i 
1 2  
I 
I 
I 
I 

I 
I 
I S  
I 
I 

I 
I 
I 

I 

I 

I lA 

1 3  

1 4  

I b  
1 7  

1 9  

I lo 

T O T M  COST I 
M * L  I 

I 
ADOITIOWAL REINFORCEMENT AND/OR 1.00 LOT 
PREPARATIW OF BLDG. 3517 FOR 
STAGING AREA TO RE- RESINS, 
DEMATER AkD DECOlTAMIWATE TANKS, AND 
TIUYSFER RESIN MATERJAL TO HIGH 
INTECRlTl WNTAINERS. 

MmSTRUCT TEMPORARY NEGATIVE AIR 1.00 LOT 
ENCLOSURE A R M I )  ENTRANCE 

ESTABLISH CONTAMINATION (XIWTRM 1.00 LOT 
AREAS, W S T €  PKG. ZWES, AhD LOADING 
MEA 

HP TECUNICIAN 1.00 LOT 

IN TECHWlClAN 1.00 tor 

SAMPLING COSTS foI APPRQX. 40 40.00 EA 
W L E S  

UASTE ClURAClERIUTION OF COWTEUTS 5.00 €A 
Of TANKS 

FINAL TEST & CHECKQIT 1.00 LOT 

TESTING, TAG c insPEciIou 1.00 LOT 

LOST UORK TIYE WE TO ENTERlNC 0.00 
SPECIAL SECURITY AREAS. 

5ooo.w 

200000.00 

10000.00 

0.00 

0.00 

6a.00 

2300.00 

2500.00 

1159.00 

0.00 

so00 200 P u1.32 

2ooooo 0 0.00 

10000 520 XE SE-32 

0 SO XX bS.77 

0 24 XX 65.71 

m o o  0.00 

11Mo 0 0-00 

BOO 160 XE 38.52 

1159 19 22 41.01 

a 93 22 41-01 

i 
0 - 1  

I 
I 

12262 n2b2 I 
I 
I 
I 
I 

5289 - 1  
I 

1578 1sn I 
I 

0 2m I 
I 
I 

I 
I 
I 

6151 eb31 I 
I 

TIP 19uJ I 
I 

58'14 3614 I 
I 

0 11500 1 
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I '  
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 2  
I 
I 
I 
I 
I '  
I 
I 
1 6  
I 
I 
I f  
I 
I 8  
I 

1 3  

1 5  

FIXED PRICE COUTRACTDR YlLL 
TRANSPMT STl'S TO BLOG. 5517, 

W S ,  DEUTER AND DECMlTU(IWATE 
TAMS, TRANSFER TANKS TO 1NE SUB'S 
FACILITY 10 E RECYCLED, A31D HWL 
FILLED HIC'S TO WG b OR W 
EOUIVALE#T SlMutE CACILltY. 

TRAYSFER a E m s  m o  n w s  paout. UY 

A QUOTE FRQl SCIENTIFIC EQ)LDCY 

RENTAL OF MUATERING EWIP.  1 

OF A TRAUSPDLIT U S K  FOI) 

SU/HR X 20 DAYS X 8 HRS X 2 
TEtHNIClANS. 

c R W , I y C .  INCLWES: 

SSO/DAY X 4 DAYS X 3 UlC'S; REYTAL 

S 1 O M ) ~ A Y  X 4 DAYS X 5 HICS: AND 

PERSOUNEL PRQTECTIVE EQIIPNEN? 
CLOTH1 YG 

TPSTIYG, TAG L 1YSPECfIDY 

IIOBILIUTIOW L DEWOBILIUTIOW 

IUPPaRTlYt I T E M ,  IREMACE, L UASTE 

LOST UaRC T I N  WE TO EYTERIYG 
SPECIAL SECUIlTY AREAE. 

320.00 HRS 26.06 e33 

1.00 LOT B3.m 293 

1.00 LO1 w.oa mo 

l.W LOT 1467.00 'LbY 

0.00 0.00 0 

1.00 LOT 320.00 uo 

1-00 LOT 160.00 160 

0 

16 

2b 

ba 

49  

11 

n 

x 54.00 

0.00 0 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-3 I 
I 
I 
I 

1157 1 
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SHJELDEO TRANSFER T A W S  -ALT,4 ............... 6.2.01.41.22.15.04 REED. ACTIOW/DECWISS1OHtWG Building/Area .......... 7918 13517 
Cost  code ......... 6200 
participant ....... 51 FIXED PRICE CONSTRUCTION Level of Estimate P 

0 L 0 JMPLEUE)(TATIOII Pint Sftc ............. x 

F d f W  T Y p  ........... EXPENSE 
Source Site ............ X-10 

...... 
contrnctlw TW .. S 
e/n Attribute ..... 
Discipline ........ O Other Oircipline Estimator ... G/C /Dt3 ......... . &/$I Title DEUIWlJSSIONING FP SERVtCES au!Mtity TBte-Off  By ... OKA 
Receiving Site .... X-10 Trace Ylnkr  ........... 0.2.1 0 
$tad.rd Valuc File ORER0394.wl 
Estirnte file: C:\PRWECTL\ORNLOLD\STT~LT4UL~4.c9t 5-27-94 12:10a 
L a + i = r - C f f * ~ i E I ~ E E 5 ~ ~ ~ ~ ~ ~ ~ * x ~ ~ ~ ~ ~ = ~ ~ ~ ¶ ~ ~ ~ x * ~ ~ ~ ~ ~ ~ ~ ~ ~ = ~ c r r ~ ~ ~ ~ ~ ~ ~ ~ c * ~ ~ ~ ~ ~ ~ * ~ ~ ~ * ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ * ~ ~ ~ ~ ~ r ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ * ~ ~ ~ ~ a , a ~ c ~ ~ a ~ ~  

I MATERIAL 

Expfr*tion Date: 06/29/9S 

I LABW I I 
I T O T U  COSY I 

I 1  
I ITEM I 
I 1  1 OW. I unit I Unit Pr.1 Tocat I k r s  I cft.1 Rate I T0t.L I w + L I 
1-1 I - I - I ~ I ~ 1 - I - I - I - I  I 

I 

MSCI IPTiW I I 

TRAINING / WDlCMS / PLAHNIWG I 
I 
I 1  
I 
1 2  
I 

I 

I 

I 
I 
I 7  
I 
1 8  
I 
I 
I 
I 10 
I 
I ’1 
I 
I 
I ’2 
I 
I 

1 3  

1 4  

1 5  

1 4  

1 9  

HA2ARM)UE WASTE TRllINlNG 

GET T U I H l Y G  

R#D UIRKER TRAINING 

PHYSICAL EXAM 

WOLE DDDY CGUNT 

URINALYSIS 

RESPIRATQL FIT 

EXTERNAL 00511(ETRY 

SlTE HEALTH L SAFETY P U Y  

CPIPREMENSIVE K R K  PLAW 

N L L  TIHE SAFETY REPAESENTATIVE F# 
TNE OURATION OF THE PROJECT 

LOST u#l: TIHE WE TO ENTERING 
SPECIAL tECURlTY M U S .  

, I  
I 
I 
,I 
I 
I 
I 
,I 
I 

n 

30.00 EA 

30.00 EA 

30.00 EA 

50.00 EA 

30.00 EA 

30.00 EA 

so.00 EA 

30.00 EA 

1.00 EA 

1.00 EA 

1.00 EA 

0.00 

150.00 

0.00 

250.00 

350.00 

0.00 

0.00 

105.00 

80.00 

0.00 

0.00 

0.00 

0.00 

22500 

0 

7500 

10500 

0 

0 

3150 

NeO 

0 

0 

0 

0 

1200 

90 

720 

120 

40 

30 

30 

Q 

50 

50 

320 

162 

X 

X 

X 

X 

X 

X 

X 

X l  

x1 

X l  

LI 

54.00 

54.00 

54.00 

52.00 

54.00 

14.00 

u.00 

0.00 

60.00 

60.00 

60.00 

54 -93 
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SHIELDED TRANSFER TANKS -ALT.C 

DiSciplintP 
x: Engineering 
0:  Other 

T o t a l  Leber Howra: %T(1 
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