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Executive Summary

The Idaho Nuclear Technology and Engineering Center (lNTEC) at the Idaho National Engineering
and Environmental Laboratory (INEEL), a Department of Energy (DOE) site, contains radioactive liquid
waste in underground storage tanks at the INTEC Tank Farm Facility (TFF). The waste has resulted from
many years of operations at the plant formerly known as the Idaho Chemical Processing Plant, and from
continued operations at the same plant, now known as INTEC, in support of the DOE mission. INTEC is
currently treating the waste by evaporation to reduce the liquid volume for continued storage, and by
calcination to reduce and convert the liquid to a dry waste form for long-term storage in calcine bins.
Both treatment methods and activities in support of those treatment operations result in Newly Generated
Liquid Waste being sent to the TFF.

The storage tanks in the TFF are underground, contained in concrete vaults with instrumentation,
piping, transfer jets, and managed sumps in case of any liquid accumulation in the vault. The
configuration of these tanks is such that Resource Conservation and Recovery Act (RCRA) regulations
apply. The TFF currently operates under interim status with a RCRA Part A permit for storage of
hazardous wastes and a consent order, described herein. The TFF tanks were assessed several years ago
with respect to the RCM regulations and they were found to be deficient.

A Notice of Noncompliance /Consent Order (NON/CO) was issued. The NON contended that the
eleven tanks in the INTEC TFF and much of their ancillary equipment did not comply with RCRA
secondary containment requirements. The NON/CO established a compliance schedule for completion of
several tasks which would result in ceasing use of five tanks by June, 2003 and ceasing use of the
remaining six tanks by December, 2012.

Further direction from the DOE Idaho office calls for no Newly Generated Liquid Waste (NGLW) to
be placed in the existing TFF tanks after 2005. Consequently, alternatives are required to provide RCIU-
compliant storage for the NGLW.

This study addresses methods by which RClL4-compliant storage maybe obtained. The first method
considered is to use VES-WM-190 in its existing configuration. One method considered is to construct
new tanks. Another method is to modi& an existing tank (VES-WM-1 90) in either of two ways, to place
anew tank within the existing tank or to place a second bottom inside the existing tank and upgrade the
existing vault. A third method considered is to relocate four existing direct-buried tanks (VES-WM-103,
-104,-105, and VES-WM-106) to a new vault system. In conjunction with all four methods, three other
existing tanks (VES-WM-1OO,-101, and VES-WM-102) will provide an additional 54,000 -gaHons
storage.

One stipulation of the NON/CO decree required the INEEL to provide thorough records pertinent to
the configuration and integrity of the tanks and ancillary equipment, including history of operations and
maintenance, and corrosion records. In response to the aforementioned NON/CO stipulation, an
important report was compiled by W.B. Palmer. The content”of the W.B. Palmer report was particularly
useful in the development of this study. Since the specific information in the report emphasized the
robust condition of the tanks, especially VES-WM-190, and the reliability of the ancillary equipment, this
study was able to focus on the condition of the secondary containment of VES-WM-190 with respect to
compliance with RCIU regulations.
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This study considers the current tank(s) configuration and the RCIL4 deficiencies identified for each.
The study proposes a means of correcting the deficiencies. The cost estimates included in the study
account for construction cost; construction methods to minimize worker exposure to chemical hazards,
radioactive contamination, and ionizing radiation hazards; project logistics; and project schedule. The
study also estimates the tank volume benefit associated with each corrective action to support TFF liquid
waste management planning.

The study has determined that the first recommended option is to use VES-WM-190 for NGLW
Storage AS-IS under provisions of the Consent Order, since the least costly alternativeistouseWM-190
without modifications. The Palmer report establishes a strong technical basis for allowing the continued
use of WM- 190, and there is a legal basis to support such use until 2012.

The study has found that the second most attractive method, i.e., to construct new tanks is
advantageous. The proposed method would provide three (3) 100,000-gallon tanks in a RCIL4-compliant
installation adjacent to the existing TFF enclosure. That location is indicated due to the proximity of an
interconnecting piping and instrumentation system. Although life-cycle costs are slightly more than the
lowest cost option considered, the flexibility for future TFF management is pre-eminent.

Further, the study found in analyzing the fourth method, that VES-WM-103, -104,-105 and VES-
WM-106, while in good condition, are in an existing direct-buried configuration. Construction of a new
vault and relocation of the tanks would be too problematic due to difficult excavation, piping demolition,
and relocation effort. Also, since the aggregate storage volume thus achieved would not meet the
projected requirement, this method was considered no further.

The study turned to the third method, e.g., to modify existing tank VES-WM-190 in either of two
ways: (1) to place anew tank within the existing tank or (2) to place a second bottom inside the existing
tank and upgrade the existing vault for secondary containment. As with the fourth method, the current
tank configuration and the existing RCIU deficiencies were considered. Either of the two ways would
serve to correct the deficiencies. Placing a new tank within the existing tank proved to be too costly due
to the necessary construction methods.

The study found that placing a second bottom inside the existing tank and upgrading the existing
vault was attractive. The cost estimate indicated the lowest cost and a reasonable schedule, coupled with
achieving as much as 250,000 gallons RCRA-compliant storage.

Considering potential difficulty with continued use of VES-WM-190 AS-IS, especially to meet
storage needs beyond 2012, the flexibility associated with new tanks is very attractive. In summary,
considering potential difficulty with continued use ofVES-WM-190 AS-IS, especially to meet storage
needs beyond 2012, the flexibility associated with new tanks is very attractive. The new tanks option,
while slightly more expensive than the VES-WM- 190 new, second-bottom option, should be given
favorable consideration, because new tanks offer 300,000 gallons storage and flexibility in tank farm
waste management planning. Construction would not adversely affect existing TFF operations. Once
new tanks construction is complete, the next most attractive method would be to construct the new,
second bottom in VES-WM- 190.

The combination of(1) new tanks, (2) use of existing VES-WM-1OO,-101, and VES-WM-102, and
(3) the modification to VES-WM-190 would result in a final aggregate RCIL4-compliant volume of
approximately 600,000 gallons.
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NGLWRCRA Storage Study

1. INTRODUCTION

This engineering study provides an evaluation of various alternatives for RCRA-compliant storage of
NGLW. It provides schedules and life cycle cost estimates for each alternative. Finally it provides
analysis and recommendations for Management.

The INTEC Tank Farm currently operates under interim status with a RCRA Part A permit for
storage of hazardous wastes and a consent order, which is described below. There are no plans to submit
a Part B application because it appears as if the tank systems could not be feasibly upgraded to meet the
required standards.

The following information was compiled in the W.B. Palmer, et al, report entitled “Status and
Estimated Life of the 300,000 Gallon INTEC Tanks”:

Due to aging of the tanks and support facilities and more stringent requirements in the areas
of secondary containment and seismic stability, a project was initiated in 1989 to replace the
INTEC Tank Farm. The Notice of Noncompliance (NON), issued by the EPA on January 28,
1990, supported the DOE decision to construct replacement tanks. The NON contended that the
eleven tanks in the ~EC Tank Farm and much of their associated valves and piping were not in
compliance with secondary containment requirements for acidic waste. According to the W.B.
Palmer report, the concrete vaults for the tanks are unlined and, if a tank leaked, the acidic waste
would attack the concrete and could eventually dissolve a hole through the vault wall or floor.
The pillar and panel construction of some of the tank vaults is not as structurally robust as the
monolithic designs and will not meet current (as explained later in the report) seismic design
standards.

The Palmer report continued:

The NON Consent Order (NONCO), signed April 3, 1992, outlined a compliance schedule
for the completion of several tasks that would ultimately result in the required permanent
cessation of use of the five pillar and panel tank vaults containing TanksWM-182 through WM-
186 on or before March31, 2009. Cease use for the remaining six vaults containing Tanks WM-
180, WM-181, and WM-187 through WM-190 would occur on or before June 30,2015, among
other provisions. The Idaho Settlement Agreement, signed October 17, 1995, requires all SBW to
becalcinedbyDecember31, 2012. The Second Modification to the NONCO, signed August 18,
1998, accelerated cease use of the pillar and panel vaulted tanks to June 30,2003 and cease use of
the remaining six tanks to December31, 2012. The Third Modification to the NONCO, signed
April 19, 1999, left existing Tank Farm milestones in place. (Status and Estimated Life of the
300,000-Gallon INTEC Tanks, W.B. Palmer, et al, INEELLEXT-99-00743, July 1999.)
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This study includes four storage options and four corresponding mechanical design scopes as
follows:

1.1 Use WM-I 90 Without Modification

This alternative addresses WM-190, which would be used as-is, without modification. The Palmer
report provided historic data for VES-WM- 190:

WM-190 was never put into service for HLW storage as designed, but was retained as the
designated spare tank for use in emergencies. Over many years, approximately 7000 gallons of
accumulated vault sump water and HLLW, which leaked through closed valves, collected in the
tank. This waste was pumped from the tank in 1982. System modifications and repairs were made
to correct the problems and no subsequent pumping of the tank has been required. The tank is
currently estimated to contain only 500 gallons of solution. The tank is contained in a square
reinforced concrete vault. Scoping studies have concluded the vault could be shown to meet the
most severe INEEL seismic criteria, more stringent than the current seismic requirements for the
vault. The tank is 50 feet in diameter, is constructed of 304L stainless steel, and has a side wall that
is 21 feet high. The tank has a nominal volume of 300,000 gallons, but the operating volume is not
allowed to exceed 285,000 gallons. The tank is equipped with cooling coils. This tank will be kept
empty as long as possible to retain maximum use flexibility in future Tank Farm operations. If
used, this tank will be emptied to heel level by December31, 2012. It will be RClU4 closed along
with the other square-vaulted tanks after 2012.

The following is provided for VES-WM-1 85, for general information, fi-omthe Palmer report
because it has been indicated as an alternate, or backup, vessel to VES-WM-190. Since this report is not
intended to address specific information about WM- 185, no iiu-ther information will be presented in this
report.

WM-185 was put into service in 1959. It is contained in an octagonal, pillar-and-panel
concrete vault that is not as structurally robust as a monolithic design. The tank is 50 feet in
diameter, is constructed of 304L stainless steel, and has a side wall that is 21 feet high. The tank
has a nominal volume of 300,000 gallons, but the operating volume is not allowed to exceed
285,000 gallons. The tank is equipped with cooling coils. The tank has been filled six times and
has contained aluminum and zirconium fuel reprocessing raffinates as well as high fluoride
decontamination waste and SBW. When empty, this tank maybe used as the designated spare tank,
as discussed in the Second Modification to the NONCO, if WM- 190 is put into service. (Status and
Estimated Life of the 300,000-Gallon INTEC Tanks, W.B. Palmer, et al, INEEL/EXT-99-O0743,
July 1999.)

1.2 Modification and RCRA Permitting of WM-I 90 and Associated
Piping

.

WM-190 does not presently meet RCIL4 secondary containment requirements primarily due to the
configuration of its concrete vault. This study presents two concepts to make WM- 190 compatible with
the acidic liquid waste. One would be to line the vault and put a false floor in the tank and the other is to
install a second tank within the existing tank. Both concepts have many difficulties to overcome.
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1.3 Relocation and Re-Use of WM-I 03,-104,-105, and -106

These tanks are presently buried underground surrounded by redwood slats and directly buried in
dirt. This report evaluates retrieving these tanks and re-using them with proper secondary containment,
The tanks, themselves, are RCIL4 compliant. The non-compliant issue is the fact that they are direct
buried and the installation does not meet RCRA requirements for seconda~ containment.

1.4 New Tank Or Tanks

This report presents a preliminary conceptual design for new tanks, their size, location, and
estimated cost. These tanks will be designed and constructed to current RCRA requirements.

—
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1.5 Modification and RCRA Permitting of WM-100, -101,
and -102 and Associated Piping

These tanks will be used in any storage system option either for storage of dilute feeds to the
evaporator systems andlor final concentrated NGLW. These tanks are RCRA compliant, currently
permitted in Interim Status. Permitting action is underway to permit these and the PEWE system. This
report describes the RCIL4 compliance status of these tanks and associated piping.

2. Mission and Justification

The Second Modification (dated July 31, 1998) and Third Modification (dated April 20, 1999) of the
Consent Order to the Notice of Noncompliance with the Hazardous Waste Management Act issued
January 29, 1990 changed plans for INTEC new calciner operations and Tank Farm usage. The latest
modifications require that the calciner must cease operation by June 1, 2000 and cease use of the five
Tank Farm pillar-and-panel tanks by June 2003.

Although not presently required by the Consent Order or its Modifications, DOE-ID has requested
that LMITCO stop adding all newly generated liquid waste (NGLW) to the Tank Farm by September 30,
2005 (letter fkom Joel Case, DOE-ID HLW Program Director to Jim Valentine, LMITCO HLW Program
Director, dated June 21, 1999). This will require that future NGLW generated at INTEC be collected and
stored in RCM-compliant tankage independently of the sodium-bearing waste (SBW) which is currently
stored in the non-permiltable 300,000-gallon Tank Farm tanks. (It should be noted that the “use as-is”
option for WM-190 would mean meeting as many terms of compliance as is practicable, but not
completing all steps associated with fill RCIL4 compliance; other options presented herein are intended
to meet fill RCRA compliance.) The NGLW will then be co-processed with the SBW, as long as it
remains chemically and physically similar to SBW after it is concentrated in the INTEC evaporator
systems, when treatment systems are made available for that purpose. Afler the calciner operation is
terminated by Consent Order, it will not be possible to treat the SBW and NGLW until much later than

I
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2005, either by the MACT-modified calciner or by some new treatment process facility to be constructed
and on-line by 2010 at the earliest.

A joint LMITCO – DOE-ID Value Engineering session was held at INTEC on December 10, 1998
wherein the following conclusions were noted. (Direct quotes from reference letter “Newly Generated
Liquid Waste Meeting Minutes of December 10, 1998”, letter number LCS-01-99 by L. C. Seward, dated
January 7, 1999.)

● After 2005 all newly generated liquid waste (NGLW) streams (except calciner operations and
Tank Farm vessel and heel flushes) will be considered for the RCRA-compliant tank storage
project.

● This is new direction from DOE-ID or at least correction of a misunderstanding that only Type
2 NGLW required segregation starting in 2005.

● There is no requirement to segregate Type 1 and Type 2 wastes in separate RCRA-compliant
tank systems; in fact this is not desirable for various reasons.

● There is no requirement to treat the NGLW independent of whichever treatment process is used
for SBW; in fact this is not desirable for various reasons.

● Even though at this time it is believed that collective NGLW will be above the WITP TRU
minimum as is SBW, NGLW cannot be independently processed without the possibility of
creating an orphan waste. As such, it will be treated with the SBW by blending through the
same process, to the same waste form, to the same disposal site.

The INEEL Liquid Waste Management Plan, PLN-439, by Julie Tripp, et al, Revision Odated
9/30/98, discusses waste generation projections and plans to minimize the on-going production of liquid
waste. In PLN-439 the NGLW is separated into two main lypes, Type 1 and Type 2. Type 1 waste is
generated from calciner and Tank Farm operations (SBW) and filter leach operations (filters from spent
fiel reprocessing and HLW and SBW calcination). Once Type 1 waste is concentrated in the evaporator
systems it has essentially the same radiological and chemical characteristics as SBW. Type 2 wastes are
all other liquid wastes that are produced or received at INTEC. It has been recently determined, and
consensus was obtained at the December 10, 1998 meeting, that it is highly likely that the Type 2 NGLW,
once concentrated in the INTEC evaporator systems, will also have a radiological and chemical
composition similar to SBW, at least, and most importantly, in transuranic composition which makes
disposal of this material as low level waste quite problematic.

This study includes the segregation and RCRA-compliant storage of collective NGLW streams -- all
of them, captured and blended as a whole as recommended in the FY-98 PLN-439 and the December 10,
1998 VE session. INTEC Operations personnel may want to segregate some Type 1 and Type 2 waste (or
any stream combination) for various reasons related to chemical/radiological composition and the need
for staged processing through treatment systems. However, this is not required and collective storage is
allowed. Also, the Type 1 and Type 2 definitions and tracking will generally be maintained at least for
dilute feeds because of the Waste Minimization Program and its goals and incentives, Staging of
transfers may be used to maintain segregation of Type 1 or Type 2 liquid wastes. For operational
flexibility, HLW Tank Farm Operations has indicated that, if new tanks are constructed, three separate
tanks in addition to WM-1OO,WM-101, and WM-102 are desired to provide isolated storage if needed.
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If WM-190 is selected as the storage alternative, HWL Tank Farm Operations will work within the
constraints of a single tank.

PLN-439 refers to wastes from other facilities such as TRA and PBF. This study accommodates the
volumes of these wastes as well as those from waste systems at INTEC. However, various projects or
system modifications at those other facilities required to get this waste to INTEC have been assigned to
and will be handled by personnel at those facilities and is not otherwise covered in this report.

2.1 Use WM-190 Without Modification

The Palmer report provides the following description:

The four newest tanks, WM-187 through -190, are contained in a four-sectioned, rectangular,
monolithic, reinforced concrete vault. The design of the vaults is important because the pillar and
panel construction does not meet current seismic requirements and the unlined concrete in all of
the vaults does not meet RCRA secondary containment requirements since the acidic waste, if
leaked to the vault, would attack the concrete. Although leaks have occasionally occurred in
associated valves and piping, the waste tanks have never leaked.

Another suggestion for a way to utilize WM-190 has recently been evaluated: since the
unlined concrete is unsuitable as secondary containment for acidic waste, it was proposed, as part
of a waste segregation concept, that if wastes were neutralized to a pH greater than 2 (in order to
fall within the RCIL4 definition of non-corrosive), they could potentially be stored in WM-190.
(In other words, instead of modifying the tank and vault system to make it compatible with the
wastes, do the opposite – alter the chemistry of the wastes to make them compatible with the tank
and vault.) Results indicate that this neutralization concept is not a workable one since the waste
would need to be neutralized well beyond pH 2 for materials compatibility (INTEC materials
engineers recommend neutralization to a minimum pH of 6.5 to be compatible with the vault
concrete). If this were done, waste volume would be increased substantially by the neutralizing
reagent and a significant amount of sludge-like solids would also be precipitated.

INTEC Technical Development engineers completed a series of tests to bring closure to this
concept. Tests were conducted to determine the reaction of NGLW to pH adjustments with either
a 20 WtO/O NaOH or a 10 WtO/O Ca(OH)z slurry. Because the calcium hydroxide slurry is more
dilute, the precipitate sludge is not as thick as when sodium hydroxide is used. The volume
increase, however, is more significant. Adjustment of the pH to 5.5 with sodium hydroxide
produced a mud-like mass. It seems highly unlikely that the NGLW can be neutralized to a pH
range of 6.5-8, for compatibility with WM- 190, without significant dilution to maintain a
pumpable and retrievable sludge. (D.W. Marshall letter DWM-02-99, to J.H. Valentine and N.C.
Olson)

Another possible way to prove RCRA compliance for WM-190 would be to demonstrate that
it is leak tight and safe to use for acidic waste. This approach should be reasonable since the tank
has not been used for waste storage and is in essentially new condition. The other ten 300,000-
gallon tanks have reliably stored acidic waste for decades and no tank leaks have occurred. This
approach is described in 40 CFR 265.191 (a section of the Resource Conservation and Recovery
Act, RCRA) which says in part:
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(a) For each existing tank system that does not have secondary containment meeting the
requirements of $265.193, the owner or operator must determine that the tank system is not
leaking or is unfit for use...

(b) This assessment must determine that the tank system is adequately designed and has
sufficient structural strength and compatibility with the waste(s) to be stored or treated to ensure
that it will not collapse, rupture, or fail. At a minimum, this assessment must consider the
following:

(1) Design standard(s), if available, according to which the tank and ancilla~ equipment
were constructed,

(2) Hazardous characteristics of the waste(s) that have been or will be handled;
(3) Existing corrosion protection measures;
(4) Documented age of the tank system, if available (otherwise, an estimate of the age);

and
(5) Results of a leak test, internal inspection, or other tank integrity examination...

This approach was pursued for the Tank Farm in 1990, when International Technology Corporation
(ITC) was contracted to do an assessment per 40 CFR 265.191. Their study required several months, and
resulted in a 400-page report (“Interim Tank Assessment Radioactive Waste Tanks with RCIL4
Requirements of 40 CFR 265.191 and40CFR270.11, Engineers Report,” December 1990, by
International Technology Corporation).

The report assessed the fitness for use of the eleven stainless-steel tanks in accordance with the
minimum criteria of 40 CFR 265.191. This tank assessment specifically excluded other tank systems and
ancillary equipment facilities at the INTEC. These minimum criteria include (1) design standards used
for tank construction; (2) hazardous characteristics of the waste stored or handled; (3) corrosion
protection; (4) tank age; and (5) for non-enterable tanks, the results of a leak test accounting for
temperature, tank deflection, vapor pockets, and a high groundwater table. The ITC findings, taken from
the report, are summarized below.

2.1.1 Design Standards Used for Tank Construction

There is adequate documentation for the design and construction of Tanks WM-182 through
WM-190 for compliance to the minimum requirements. The current documentation forWM-180 and
WM-181, which are the oldest tanks, is inadequate in establishing the design standards to which these
tanks were constructed.

2.1.2 Hazardous Waste Characteristics

The chemical and radiochemical composition of the wastes is derived from nuclear fuel dissolution
processes at the ICPP. The dominant components of the non-fluoride waste types are aluminum and
nitrate, and the dominant components of the fluoride waste types are aluminum, zirconium, fluoride and
nitrate. All of the first-cycle raffinates are acidic with hydrogen ion concentrations usually ranging from
1 to 3 molar and with radioactivity levels historically varying from 5 to 40 Ci/gal for the Cs-1 37, CS-134,
Ce-144, and Sr-90 radionuclides. The wastes are classified as “hazardous” as defined by RCR4 for two
reasons. First is the presence of cadmium, lead, chromium, and mercury, which are included in the list of
toxic constituents under the toxicity characteristic rule. The second is due to corrosivity (low pH).
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2.1.3 Corrosion Protection

The corrosion control for the tanks is provided by the appropriate construction materials, and
confirmed by a.corrosion-coupon evaluation program. No active protection mechanism such as cathodic
protection is provided. No cathodic protection is needed for WM-190, or WM-185, since the tanks are
not in contact with the soil.] The materials used in the Tank Farm and the liquid transfer system are
304L, 316L, and 347 stainless steels. The general corrosion metal loss, as evidenced by the low corrosion
rates on corrosion coupons recovered above the solids layer in the tanks, is well within the design limits
of the tanks. (W.B. Palmer letter to J.H. Valentine, New Tank Volume at INTEC - WBP-02-99)

An active program to monitor the materials performance of the tanks has been in place since Tank
Farm operations began. The program originally consisted of(1) laboratory studies to evaluate and
confirm the corrosion acceptability of the fabrication materials and methods with stored liquid wastes, (2)
routine visual and instrumental inspections, and (3) the use of corrosion coupons exposed to the actual
liquid wastes stored in the tanks. The most authoritative data pertaining to the materials performance of
the tanks are obtained from the corrosion coupons. Sets of as-welded corrosion coupons of all tank
construction materials (plus some others to provide additional information) have been placed in all waste
tanks suspended at various levels to be covered by the liquid contents of the tank after they were in
service.

During the four decades of operation, a wide variety of types of nuclear fbels have been received and
processed at the INTEC. Each lype of iiel reprocessed has required its own unique chemical dissolution
and separations flowsheet and operating conditions for effective chemical separation of the uranium from
the waste products. Extensive chemical research preceded the adoption of each major chemical process
before it was used in the plant. The chemical reprocessing of each type of fuel required: (1) dissolving
the fiel and its components, (2) separating the uranium from other actinides, fission products, and other
dissolved fiel materials, (3) calcining the waste products, and (4) using only chemicals that were
acceptably non-corrosive to the available facilities at every step.

Whenever anew process was developed, laboratory tests were conducted in advance to confirm the
corrosion acceptability of the anticipated new waste solutions. Additional laboratory tests were
conducted to obtain the same materials performance information for chemical solutions that were to be
used later to decontaminate various facilities. During the actual fiel processing campaigns, the chemical
compositions of the waste solutions were monitored to maintain process conlxol. When necessary, the
compositions were chemically adjusted to assure that they met the appropriate specifications before
wastes were transfened to the Tank Farm. Considerable attention also was given to making certain that
incompatible chemical wastes were not mixed or combined in the same storage tanks.

General corrosion rates are determined from the coupons’ weight losses. Types of corrosion are
characterized by the appearances of the metal surfaces in microscopic examination and from various
techniques of metallographic analysis. General corrosion rates are usefid to provide general estimates of
tank wall thinning. Localized corrosion, such as pitting, stress corrosion cracking, crevice corrosion and
preferential weld attack, is especially important. Analogous to the weakest link in a chain, any localized
corrosion or defect that causes any leak at all, compromises the integrily of the entire tank. Therefore, it
is essential for corrosion monitoring coupons to be fabricated from materials that are identical to those in
the tanks and welded to exactly the same standards as applied to the tank.

A program to monitor corrosion in the waste tanks was initiated in 1953 when the first tank was
placed in service. This program, using austenitic stainless steel corrosion coupons representative of the—-?
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materials of construction of the tanks, is continuing. The initial corrosion monitoring plans for the tanks
were to retrieve a set of coupons approximately once every five to ten years in order to monitor their
corrosion behavior in the actual waste storage environment. Corrosion coupons have been retrieved from
the tanks and analyzed four times, in 1962, 1976, 1983, and 1988. The next retrieval is planned for 1999.
The coupons removed from the tanks are carefully decontaminated in a manner that will not significantly
affect the coupon surfaces with respect to their appearances or amounts of surface material that might
have corroded away. Blank or control coupons accompany actual tank coupons through the
decontamination process, so any corrosive effects from the decontamination can be recognized and given
appropriate consideration in the interpretation of the results. The coupons are weighed in order to
determine weight losses from which the rates of general corrosion attack can be determined. The coupons
are also examined microscopically for indications of localized corrosion, such as cracking, pitting,
preferential weld attack, or weld heat affected zone attack. The corrosion data are then evaluated and the
results reported. These data provide the technical bases from which tank lives can be estimated. (Status
and Estimated Life of the 300,000-Gallon lNTEC Tanks, W.B. Palmer, et al, INEELIEXT-99-00743, July
1999.)

There is no known corrosion coupon data from WM-190, WM-103, -104, -105, or-106, since no
waste was in the tanks when the corrosion coupon monitoring was initiated. No process waste has been
held by the tanks that would have produced measurable corrosion.

The Palmer report continued:

There is evidence of solid particulate at the bottom of the storage tanks other than WM-1 90,
WM-1 03, WM-1 04, WM- 105, and WM- 106. Is should be noted that if these tanks were to receive
NGLW, solids would eventually appear in the bottom of these tanks, as well. The solids have been
found by video inspection and consist of a finely graded, easily re-suspended material. Over time,
these solids settle to the bottom of the tank. There is also a possibility that solids exist in the waste
transfer system. No information is currently available on the size, shape, chemical composition, grit
size, specific gravity nor radioactive levels of the solids layer. Since the coupons have not been in
the solids layer until recently, no information is available on the effect of these solids on corrosion
rates. Additional testing and monitoring will be required to determine the significance of the solids
on short- or long-term corrosion rates in the Tank Farm tanks and transfer piping system.

As discussed by Zimmerman, the observed general corrosion-rate data and physical
examinations do not eliminate the possibility of localized attack in the tanks. Localized corrosion
includes pitting, stress corrosion cracking (SCC), and embrittlement. No direct evidence of
intergranular corrosion attack has been noted in corrosion coupons recovered above the solids layer
from the tanks. Nevertheless, combinations of low temperature, altered solution chemistries in the
solids layer, and notably extended periods of time will result in the progressive evolution of
staining, pitting, and cracking. In addition, possible staining in WM- 187 was observed during the
tank washings as brownish stains on the plate portions of the tanks, away from the welds, which
could not be removed by repeated attempts of the pressure hose. An evaluation was made based
upon available information to determine if the passivation layer was sufficient to protect the tanks
from localized corrosion. While the major problem is associated with the unknown effects of the
solids layer, current indications are that some localized corrosion may exist. Consequently, it was
concluded that the existing corrosion protection does not meet the requirements of 40 CFR 265.191.

The tank vaults were not assessed in the ITC study, since they concentrated on the vessel integrity.
It should be noted that construction drawings do not indicate a water stop at the cold concrete joint where



the vault sidewalls meet the vault floor. Testing may be required to demonstrate the ability of the vault to
meet permeability and leak resistance for a postulated leak.

The Palmer report continued with information pertinent to RCRA permitting.

Tank Age

The ages of the tanks are known and well documented.

Leak Tightness

Because of the radioactive nature of the waste stored in the tanks, it is impractical to perform
a mechanical leak test of the tanks using conventional methods of pressurization. Visual
inspection is also impossible. Therefore, the leak tightness requirements of the regulation had to
be inferred based on available liquid-level instrumentation data combined with an analysis of the
sensitivity and potential errors associated with instrumentation. The major sources of error
include fluctuations in temperature while the effects of tank-end deflection and evaporation losses
were found to be insignificant. The depth to the groundwater at the INTEC is at least 400 feet,
and water table effects in masking leakage rates are nonexistent. The leak tightness in each of the
eleven tanks is continuously monitored by a series of precision, stainless steel radio frequency
probes. The probes are capable of measuring fluid level changes within the tank to a resolution of
.05 inch over probe lengths of from 40 to 50 feet.

Aalyses of the probe data have been performed. They suggest that the fluctuations in tank
volumes are due to thermal effects, and not due to tank leakage. Within the accuracy of
instrumentation, the evaluations of current fluid levels for tanksWM-180 throughWM-189

. . indicate that leakage rates do not exceed 0.1 gallons per hour, and that the tanks are performing
well which is in accord with their operational histories. There is no current or previous indication
of unexplained loss of fluid from these tanks. Radiation monitoring has been petiorrned in
shallow wells around the tank farm. However, in view of sampling problems, the degree to
which the radiation monitoring near the base of the tank is representative is not lmown.

Leak Integri~ of the tanks has been evaluated based on the current waste volumes and
conditions. The tanks have leak integri~ for the present storage of the high-level radioactive
wastes provided that additional sampling of the thermal expansion properties of the fluids is
made. Routine monitoring of the soon-to-be-implemented pressure transducer system will
provide additional information. It is important to note that the leak integrity examination did not
consider filling the tanks to capacity although several of the tanks were nearly fill. For those
tanks at less than full capacity, it is especially important to monitor performance if fluid levels are
raised causing an increase in bottom pressures to occur.

These results are summarized in the table below:
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Summary of Tank Assessment
Compliance with Minimum Requirements

Tanks Tanks
W-M-180-181 WM-182-190

Design Standards No Yes
Hazardous Waste Yes Yes

Characterization
Existing Corrosion Protection

General Yes Yes
Localized No* No
Solids Layer No No

Age Yes Yes
Leak Test No* Yes

Ancillary
Equipment

No*
Yes

Yes
No*
No
Yes
No

*Not determinedon the basis of not meetingothercriteria.

In summary, ITC did not certifi the tanks for use. However, their concerns for Tanks WM-
182 through WM-190 were only on localized corrosion and corrosion in the solids layer on the
bottom of the tanks. The localized corrosion concern was due to a stain observed on the wall of
Tank W_M-l87 (in a video recording) that they felt could be a precursor to corrosion. The
concern on corrosion in the solids layer was simply because no data were available at that time
from corrosion coupons which had exposure in the solids layer. At the time, we were only
concerned with certifying all of the tanks and so this approach was not pursued fhrther. At the
present time, the situation is somewhat different. We have specific dates to cease use of the tanks
to prevent leakage from the aging tanks. However, since W’M-l90 has never been used, it should
have decades of reliable service available if certified per40CFR265.191. Certification should
be straightforward. The data assembled by ITC for design standards, general corrosion, and tank
age are provided in their report and will not need to be redone. Since the waste that will be
proposed for storage may be somewhat different than ITC used, the Hazardous Waste
Characteristics section will need to be updated. The localized and solids layer corrosion concerns
do not apply to this tank since it has no stains or solids. A leak test will be required, probably by
filling with water or existing waste. (W.B. Palmer letter to J.II. Valentine, New Tank Volume at
INTEC- WBP-02-99.)

2.1.4 Additional Work

This study presents the results of additional work performed to determine the RCRA-compliance
posture of ancillary equipment, specifically piping. The results are found in Appendix A. In general
piping systems are found to be compliant, except for those noted in the Tables.

After 10/1/2005 NGLW must be managed in a fully RCRA-compliant manner. This means that all
tanks, pipes and valves and components that are contacted by the RClL4-controlled fluid must meet
RCRA requirements for containment, detection of leaks and mitigation of possible leaks. Although
existing tank farm tanks are not RCRA-compliant, principally due to un-lined secondary vault
installations, most of the transfer piping system between the tanks is compliant. Modifications to
Diversion Valve Boxes are underway to correct certain deficiencies in secondary containment. Upon
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completion, the transfer lines required to move NGLW, as well as existing SBW or HLW, will meet
RCIL4 requirements.

One deficiency in the tank farm has been noted for which no corrective action is planned (Status and
Estimated Life of the 300,000-Gallon INTEC Tanks, INEELLEXT-99-00743, Brent Palmer, et al,
July1999). Years ago, during fuel reprocessing the tank farm vessel offgas system used a condenser to
cool offgas from the storage tanks. The condensate from the condenser was routed back into a storage
tank. The pipe used to convey the condensate passed through soil in an area protected by the cathodic
protection system. It was not, however, constructed with a secondary containment. The configuration
has been reviewed, and the findings are that excavating to expose the line and correct the situation would
likely result in high risk for worker radiation exposures and possible structural damage to adjacent valve
boxes and buildings.

2,2 Design Basis and Assumptions

Design Life of the NGLW tankage must be fo~ (40) years to provide storage until 2035. Records
of tank farm tanks of the same construction and configuration as WM-190 show no leaks, no significant
corrosion, regardless of usage. Since WM-190 has been essentially empty for approximately forty (40)
years, operational evidence supports claims that successfi.d operation of WM-190 could continue for yet
another forty (40) years. WM-103, -104,-105, and –106, however, have been used for a few years to
store 1stcycle raffinates from fuel reprocessing. They have since been drained and flushed, and the only
reported waste to have entered these tanks has been condensate due to a steam control valve leak. This
has also been removed.

2.2.1 Volume Requirements

Based on projections for NGLW flows from current operations until the eventual major treatment
facility is in operation to receive and process the stored NGLW and SBW, this study is assuming that the
NGLW storage volume requirement as three-hundred-thousand (300,000) gallons. The storage volume
available from vessels VES-WM-1OO,-101, and -102 is 18,000 gallons, each, totaling 54,000 gallons.
Regardless of the storage alternative taken by Management, the 54,000 gallons capacity will account for
over one-sixth of the eventual capacity requirement. WM-190 in its present configuration (if used as is) is
a 300,000-gallon tank, capable of storing 285,000 gallons. WM-1 85, the proposed standby alternate tank
to WM-190, is the same size.

WM-190, if modified by one of the retrofit alternatives described herein, could store, depending on
the option selected, either 200,000 gallons or 250,000 gallons. In any case, the storage volume available
from using WM-190 is adequate for projected storage requirements.

If WM-103, -104,-105, and -106 are selected by Management for re-use in a RCRA compliant
configuration, they would provide approximately 30,000 gallons, each, for a total of 120,000 gallons.
Coupled with WM-1OO,-101, and -102, they will account for 174,000 gallons. For this alternative to be
selected, Operations would have to project significantly lower volume storage requirements than those
modeled under the current operating scenarios.

I
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2.3 Process Description

The operating conditions and performance of the INTEC waste tanks have been continuously
monitored on a daily basis since their installation. The liquid levels inside the tanks are continuously
monitored to assure any potential leak is rapidly detected. The tank vault sumps are also continuously
monitored for liquid buildup.

Historical and current operating data from the Palmer report provides the following:

Typical chemical composition for the high level liquid waste (HLLW) and SBW that has
been stored in the Tank Farm includes aluminum, zirconium, boron, cadmium, sodium,
potassium, chromium, iron, tin, mercury, fluoride, chloride, nitrate, sulfate, and uranium. The
zirconium, Fluorinel, and aluminum reprocessing wastes were readily calcined due to their high
concentration of dissolved metals such as aluminum and zirconium. SBW, which is nearly 100
times higher in sodium and potassium content, cannot be calcined directly because the sodium
and potassium form compounds that melt at calcination and bin storage temperatures. Melting of
the calcine causes the calcine to agglomerate in the fluidized bed and storage bins; this would
shut down the calcination process and possibly prevent retrieval from the storage bins and further
processing to a final waste form. In the past, the Calciner has processed SBW by blending it with
fuel reprocessing wastes (approximately three volumes of reprocessing waste to each volume of
SBW).

The blending diluted the sodium and potassium, thus permitting successful Calciner
operation. Since the INTEC is no longer reprocessing spent fuel, no more reprocessing waste
will be generated. Tank WM- 188 contained the last of the reprocessing waste and when it was
emptied, efficient blending to dilute sodium and potassium in the Calciner feed was not possible.

Calcination of the remaining Tank Farm wastes will proceed more slowly than in the past
because the SBW will have to be blended with non-radioactive materials, such as aluminum
nitrate, for successful calcination.

The current estimated chemical and radionuclide compositions of the Tank Farm wastes,
based on historical processing and some sample analyses, are documented. The liquid waste
stored in the Tank Farm has been maintained in the acidic (WM- 180 was 0.08 N base for the
initial tank filling) condition and, because of this, gross solids precipitation, as~ccurs in HLLW
tanks at other DOE sites, has not happened at INTEC and the waste is a clear (although colored)
liquid. A small amount (perhaps one-inch) of solids is expected to be accumulated on the bottom
of each tank due to undissolved process solids, a small amount of accumulated dirt, and minor
solids precipitation. These liquid wastes have been routinely transfen-ed from tanks to the
calcining facility with no significant problems; this same success in transferring liquid wastes is
expected for processing the remaining Tank Farm wastes. Since the liquid wastes are chemically
stable and contain very few precipitated solids, sampling and analysis of the liquid are relatively
easy when compared to sampling mixtures of solids, sludge, and liquid which commonly exist in
waste tanks at the other DOE sites; however, the sampling and analyses are still time consuming
and expensive. All of the liquid wastes have been sampled and the general chemical and
radionuclide compositions have been determined. Obtaining the detailed chemical
characterizations that are required by the Resource Conservation and Recovery Act (RCIU4) is in
progress and will take several years to complete. Ultimately, the Tank Farm wastes and calcine
must be removed from their storage locations and converted to forms suitable for permanent
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disposal. The process to convert the waste to those forms has not yet been determined. An
Environmental Impact Statement (EIS) and Record of Decision (ROD) will be issued in FY-2000,
which will select the final waste treatment method. (Status and Estimated Life of the 300,000-
Gallon INTEC Tanks, W.B. Palmer, et al, INEEL/EXT-99-00743, July 1999.)

INEEL Environmental Affairs has drafted a permitting plan for the High Level Waste Program for
INTEC, entitled lNTEC High Level Waste Facilities Permitting Plan. The plan and the associated
schedule focuses primarily upon existing INTEC HLW hazardous waste management units, reflecting
current planning in the HLW Programs and the alternatives presented in the draft INEEL HLW and FD
EIS.

The permitting plan states that it in order for the HLW Program baseline assumptions regarding
NGLW to succeed, certain tank systems must be permittable. The proposed interim status tank VES-
WL-1 11, the Westside Holdup tanks VES-WL-103, VES-WL-104, VES-WL-105, CPP-603 (VES-SFE-
106) and WM-1OO,-101,-102 tanks should be permitted as part of the PEWE facility in order to maintain
administrative continuity of operationally related systems. VES-WL-1 11, and the WM-1OO,-101, and –
102 tanks will receive Facility Assessment scrutiny following the 8/30/99 deliverable of the baseline
PEWE FA to DEQ HWPB. WM-1OO,-101- and –102 are essentially RCIU-compliant. Identified
deficiencies such as in secondary containment maybe remedied during permitting via permit conditions,
(INTEC High Level Waste Facilities Permitting Plan, DIL4J?T,LMITCO Environmental Affairs, Paul
Smith, et al, July 1999.)

2.4 Utilization of the Win-l 90 Tank

2.4.1 Physical Description

WM-190 is one of the eleven 300,000-gallon Tank Farm tanks. It has served as a spare tank over the
years. WM-190 is currently located adjacent to tank WM-187 on the east end of the Tank Farm Facili~
(TFF). WM-190 is an umbrella-roofed, stainless steel tank, 50 foot in diameter and approximately 32 feet
high from the base to the rooftop. The base of the tank and the lowest 8 feet of the cylindrical portion of
the tank have a thickness of 5/16 inches. The remainder of the tank cylinder is WI-inch thick. The tank
rooftop is 3/16-inches thick. The tank is estimated to weigh approximately 92,000 pounds and is not
outfitted with lifting eyes.

The stainless steel tank is situated in a concrete vault where it rests freely on a 6-inch layer of sand.
An octagonal shape concrete curb with a 3-inch wide drainage trench surrounds the WM-190 tank. There
are two hot sumps located on the northeast and southwest sections of the concrete curb. Both hot sumps
measure l-ft square by 3-ft deep (-22 gallons) and are covered with a stainless steel wire mesh.
Additionally, there is a cold sump located on the northwest comer of the tank vault. The cold sump, used
to collect rainwater, measures 5-ft by 3-ft by 9-ft deep (-1,000 gallons). The vault floors are cast-in-place
concrete, rests directly on bedrock and is approximately 56 ft. by 56 ft. by 2’-6” thick. The vault floor is
a continuous pour. The vault floor has a 6“ slope beginning at the center of the floor and tapers to the
slab edge. The vault walls are 3‘-6” thick cast-in-place concrete with a continuous pour up to a height of
16’-0”. Drawing 117982 details the sequence of concrete pours for the vault walls. Each wall measures
32’-7” high and form key joints with the concrete floor. The construction drawings do not show any
indication of water stops or waterproofing at the constructionkey joints. The exterior walls are
wateqn-oofed with an asphalt seal coating. The vault roof is a cast-in-place roofing system that consists of
pre-cast concrete roof beams and cast-in-place concrete slabs. The top of the vault roof is buried 9-I?
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below grade. The roof beams extend 60-ft in the east–west direction and consist of a 2’-9” long by 4’-6”
wide web and a 3‘-9” long by 7“ thick concrete flange. The beams are spaced approximately 7’-9” on
centers. A 4’-6” long by 6“ thick cast-in-place slab rests on the concrete beam flanges. The roof
members are layered with a 3 ply built up roofing system and asphalt hot mopped on the exterior surface.
Generalized information and tank dimensions are found in table 1.2

Existing ancillary equipment consists of waste transfer jets and piping, cooling, decontamination,
instrumentation, and vessel off-gas pipelines.

Access to the tanks is provided through several risers. TheWM-190 tank has four 12-in diameter
tank risers, two 18-in diameter tank risers, and two 12-in diameter sump risers that extend to grade. Most
risers are equipped with radio fi-equencyprobes for level measurements, corrosion coupons, or waste
transfer equipment such as steam jets and airlifts. In addition to the sump and tank riser access, a
manway opening, measuring 4’-6” by 4’-6” is located below grade near the center of the tank vault roof.

The WM-190 tank has one steam jet and one air lift pump. The steam jet can transfer waste out of
the tank at approximately 50 gallons per minute (gPm) and the airlift can transfer waste out at
approximately 35 gpm.

Although the WM-190 tank was never purposely used to hold waste, it did eventually collect about
7000 gallons of waste over the years due to inputs caused by jogging of valves to confirm their closure
and when the tank vault hot sump was directly jetted to the tank. The tank was pumped down in February
1982 to about l/2-inch by use of a mechanical pump that was temporarily lowered into the tank and it
now contains approximately 500-gallons of contaminated water. The above information is based on
detailed production logs presented to Cliff Olsen via phone conversation with Dan Staiger on 09/13/99.

2.4.2 Soils

The soil surrounding tank WM-190 is deemed an environmental controlled area (ECA 26) at this
time. See sheet C-11 for location of ECA. In May 1964, a hose coupling leak was detected during a
steam flushing operation designed to remove radioactive contamination from existing pipelines. The
contaminated fluid was dispersed over a 3 to 4 acre area inside the INTEC fence line; however,
contamination above background was detected outside the fence (= 10 acres). The radioactive fluid was
composed of Sr-90, Ru-1 06, Ce- 144, and Cs- 137. The contaminated soil material was removed. A soil
characterization and waste management plan will need to be developed for the disposal of soil removed.
For the purpose of this study, radiation control engineering developed a radiation model to access the
radiation fields associated with construction work for tank modifications. The cost estimate accounts for
the construction work in these radiation fields. See appendix D for radiation fields and appendix C for
construction cost estimate.

2.4.3 Status of Tank Documentation

Adequate documentation for the design and construction of tank WM-190 exists to support a RCRA
Part B permit application.

Two options are evaluated herein to obtain a RCRA compliant tank system. Option 1 would install a
new 200,000-gallon tank inside of WM- 190 and use the existing tank as secondary containment. Option
2 would install a new tank bottom inside WM- 190 and line the tank vault with an epoxy liner. The epoxy
liner would provide a secondary containment for the WM-190 vault.
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2.5 OPTION 1- Tank within a Tank

.-

.

Option lwouIdinstill ata&inside theexisting ~-190vessel @ef. Sheet S-2). Theentire vault
roof would need to be exposed and removed. A prefabricated 200,000-gallon t@c would be designed and
placed inside of WM-190. Thus, WM-190 will be used as a secondary containment in the event of a
catastrophic failure of the smaller tank.

2.5.1 Excavation

The tank roof lies approximately 9 feet below ground surface. A sloping plan has been laid-out on
sheet C-13. A standard 1-1/2 to 1 slope was used with a 60 foot working area around the tanks. The total
projected area of sloping covers 86 feet by 86 feet. It is estimated that approximately 2000 cubic yards
of soil would need to be removed for this method.

Because of the proximity of other structures (features), shoring maybe required to prevent
undermining of existing foundations.

2.5.2 Excavation Difficulties and Costs

. Extensive subsurface investigation required.

. Approximately 40 pipes will require support at a minimum spacing of 7-ft on center and will
require 250 to 300 supports. With all the congestion, a fair amount of hand excavation will
be necessary.

. Extensive outages would be required.

. References Appendix C for cost.

2.5.3 RCRA Requirements

. Option 1 design and installation will conform to CFR 264,265, subpart J.

2.5.4 Tank Vault Access

Several tasks will be necessary prior to accessing the WM-190 tank vault. The existing soil around
the tank would require testing for radiological contaminants and soil properties. A soil characterization
and management plan will be required. The soil characterization and management plan shall address the
procedure for boxing and shipping of the soil to an approved storage and/or landfill Facility.

As detail on Sheet C-13, the total area necessary for access to the WM-190 tank is approximately
7,400 sq. ft. Several structures, such as the CPP 636 building, tank and sump risers, support pillars,
concrete pipe encasements, concrete pads, and access hatches shall be removed, and replacements shall be
designed to RCRA standards. An engineering evaluation and procedure for the removal of the vault roof
beams and slabs shall be required. It is assumed that the tank vault roof will have to be redesigned due
the possibility of corrosion, contamination and cracking during the removal process. The excavation
process will require the use of a containment dome (sprung structures) that covers the entire construction
area. This structure is currently in design in conjunction with the Tank Farm soils characterization (WAG
3). Ih addition, industrial size overhead cranes shall be designed and utilized to move all items scheduled
for demolition. A large-scale packaging and bag out system shall be incorporated for all structures being
removed from the construction site and exposed to the atmosphere. The containment dome will require a
ventilation system (HEPA filters). The ventilation system shall have a continuous air sampling system in
addition to obtaining air permitting. Furthermore, the filtered air will have to be routed to a stack for
processing. This process will require the use of a stack monitor.
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2.5.5 Tank within a Tank Design

Currently, the existing WM-190 tank holds about 500-gallons of contaminated water and the cooling
coils are filled with a corrosion protection chemical (potassium bichromate solution) a known carcinogen.
A remote system must be designed to decontaminate the underside of the tank roof and tank walls.
Furthermore, the cooling coils will have to be flushed with decontamination solution, grouted and capped.
A management plan is required for the generated waste. The water source used in the decontamination
solution for the WM- 190 tank will require evaluation.

An engineering analysis and procedure writeup shall be performed for the hoisting and rigging of
the tank roof. As stated in the vault access section, a packaging and bag out system must be used for
disposal of the tank roof. A new roofing system shall be designed to accommodate the new tank
installation.

The new tank shall have the following requirements in order to meet RCRA compliance:

. The new tank would be designed to hold 200,000-gallon.

● Design the 200,000-gallon tank as a pre-fabricated shell. The new tank shall measure 45-ft in
diameter and rise approximately 16-ft in height.

● Engineering design of support system for new tank consisting of a concrete base inside of the
existing tank. The concrete will also provide radiological shielding to protect workers during
construction. This design shall include a seismic evaluation of the new and the existing tank.

● Design new base to support the weight of new tank and liquid. The new base shall be
designed with a drainage system that allows liquid to flow to the existing sumps in the event
of a catastrophic failure.

. Redesign existing 300,000-gallon tank roof to accommodate the installation of additional
ancillary equipment and provide a means to collect and direct any leak to existing vault
sumps.

. Prior to activation of the new tank system, an independent, qualified installation inspector or
an independent qualified Professional Engineer, either of whom is trained and experienced in
the proper installation of tank systems or components, shall inspect the system for the
presence of any of the following items:

. Weld breaks

. Punctures

● Scrapes of protective coatings

● Cracks

● Corrosion

● Other structural damage or inadequate construction/installation
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2.5.6 Leak Testing

One proposal for leak testing of the new tank and its secondary containment after modification is to
fill the tank to incremental levels by steps, and holding that level to monitor by existing (restored) level
instrumentation. After confirming there are no leaks at each level, continue to fill and monitor until the
new tank capacity of 200,000-gallons is reached. This procedure would complete the internal tank leak
test.

The next procedure would test the secondary containment for leaks. Drain the new internal tank to
a level equal to that, which would be present in the case of a leak on the internal tati this corresponds
with the equilibrium height of 200,000-gallons between the internal and secondary containment tank. The
drained water would be transferred for processing to one of the evaporators (PEW or HLLWE). Then
introduce water into the existing outer tank while the new tank contains fluid. Provide level
instrumentation to monitor tank fluid level. Hold and monitor for a prescribed time period. After
confirming no leaks, transfer the fluids to the evaporators.

The test volume would result in approximately 200,000-gallons of liquid waste. At 8000-gal/day
PEW capacity, it would take-28 days to process the waste. At a 2000:1 reduction ratio, there would be a
net 115-gallon increase to the tank farm.

2.5.7 Construction Requirements/Limitations

The following items would be required prior to and during construction of Option 1.

The instrumentation lines, waste transfer lines, sump riser piping, tank vent and sparging supply lines
would need to be cut, deconned, capped and/or removed. Construction personnel would be required to
work in appropriate personnel protective equipment and would have to”comply with requirements for
confined space and hazardous waste operations.

WM-190 and its surrounding vault was constructed in place prior to construction of adjacent
buildings and valve boxes. Any modifications to WM-190 would require lifting by crane. Because new
buildings have been constructed in surrounding areas, hoists will have to be designed to accommodate
movement and storage of removed items. Furthermore, wheel restrictions are applied due to potential
damage to the concrete vaults and duct banks. Cranes, back-holes, and other necessary heavy equipment
would have to be large enough to reach inside the tank farm without exceeding the maximum load
requirements.

2.5.8 Design and Construction Schedule

Incorporating modifications as detailed in Option 1:

JAN 2001 Conceptual Design and Funding Approval
JAN 2004 Title I, II design Bid and Award
JAN 2006 Construction
JAN 2008 Commissioning of New Tanks
JAN 2009 Operations.
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2.6 OPTION 2- Place New Tank Bottom and Line the Vault

Option 2 would install a new tank bottom on the existing WM-190 vessel (Ref. Sheet S-3). Part of
the vault roof would be exposed and removed. A new tank bottom would be designed and placed inside
of WM- 190 and the tank vault would be used as secondary containment. The vault walls will be lined
with epoxy to a height of 13-ft above the existing vault floor, to contain the 250,000-gallons of the
modified WM- 190 tank in the event of a leak.

2.6.1 Excavation

A sloping plan has been laid-out on sheet C-4. A standard 1-1/2 to 1 slope was used with a 30 by 56
foot working area around the tanks. The total projected area of sloping covers 56 feet by 86 feet. It is
estimated that approximately 1150 cubic yards of soil would need to be removed for this method alone.

As stated in option 1, shoring maybe required to prevent undermining of existing foundations due to
their close proximity to the excavation.

2.6.2 Excavation Difficulties and Cost

Excavation difficulties and costs are as detailed in option 1.

The concrete vault and tank access requirements are detailed in option 1.

2.6.3

●

●

●

●

●

Internal Tank Bottom within the Existing Tank

Engineering design of new tank bottom. The new tank bottom shall be 304L stainless steel, seam
welded to the existing tank sides and capable of supporting a load capacity of 250,000-gallons
(2085.42 kip)

Design of new drainage system within the tank that allows liquid to drain into existing sumps.

The vault shall be lined with an epoxy liner on the floor and walls to a height that would contain
the volume of theWM-190 tank in the event of a catastrophic leak.

Restore connections of all lines and instrumentation mentioned previously removed to facilitate
construction modifications. (Applies to option 1)
Prior to activation of the new tank system, an independent, qualified installation inspector or an
independent qualified Professional Engineer, either of whom is trained and experienced in the
proper installation of tank systems or components, shall inspect the system for the presence of
any of the following items:

● Weld breaks

● Punctures

. Scrapes of protective coatings

. Cracks,

● Corrosion

● Other structural damage or inadequate construction/installation

An independent qualified Professional Engineer would be required to certify that the design and
installation of option 2 complies with RCRA requirements.
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2.6.4 WM-190 Vault Liner

A vault liner is required because the cold joints, as detailed on the construction drawings, do not
indicate a method and/or detail to prevent leakage of waste from inside the vault. Prior to vault lining, the
concrete walls and floor, shall be deconned to a reasonable level.

Note: Different manufactures have different products, processes, and applications. The liner selected
must be compatible with the waste being stored.

Process below depicts a typical application by Stonhard.

2.6.5

●

●

●

●

●

2.6.6

●

●

2.6.7

●

●

2.6.8

●

Typical Process

Prepare the existing concrete surface.

All loose fragments, unsound concrete, Iaitance, and dirt must be removed.

Loose and unsound concrete is removed using a chipping hammer or a hammer and chisel.

All Iaitance is removed with abrasive blasting (shot blasting) or scarifying.

Dirt is removed by abrasive blasting or scarifying. If dirt cannot be removed with the
mechanical preparation, scrub the contaminated area with industrial cleanser and mechanical or
hand wire brush.

Priming

Vacuum the surface before priming and make sure the surface is dry.

Priming ensures maximum product adhesion and performance.

Mortar Coat

Apply mortar-coat to vertical and horizontal surfaces immediately afier the primed surface has
filly cured.

Mortar is applied using a rubber squeegee or trowel.

Top Coat

After mortar coat has fully cured, ridges and imperfections may be ground smooth. Vacuum area
completely.

. Dip roller and roll topcoat material onto vertical and horizontal surfaces.

Many epoxy liners, if not all, require the use of respirators or other filtered breathing apparatuses
during application. Use shall take place only with adequate ventilation. Both options for retrofitting tank
WM-190 will require partial or full roof removal. It is recommended that vault lining shall take place
during that time.

2.6.9 Leak Testing

One proposal for leak testing of the WM-190 tank and concrete vault after modification is to fill the
tank to incremental levels by steps, and holding that level to monitor be existing (restored) level
instrumentation. After confirming there are no leaks at each level, continue to fill and monitor until
modified tank capacity is reached. Fill height will not exceed that level corresponding with the 285,000-
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gallon level in the existing WM- 190. Then drain the tank to a level equal to that, which would be present
in the case of a leak (fill flood height in existing tank.). The drained water would be transferred for
processing to one of the evaporators (PEW or HLLWE). Then introduce water into the vault while the
modified tank contains fluid. Provide level instrumentation to monitor vault fluid level. Hold and
monitor for a prescribed time period. After confirming no leaks, transfer the fluid into WM- 190 while
transferring out ofWM-190 tank to the evaporators.

The test volume would result in approximately 455,000-gallons of liquid waste. At 8000-gal/day
PEW capacity, it would take 56 plus days to process the waste. At a 2000:1 reduction ratio, there would
be a net 230-gallon increase to the tank farm.

2.6.10 Construction Requirements/Limitations

The following items would be required prior to and during construction of option 2. The
instrumentation lines, waste transfer lines, sump riser piping, tank vent and sparging supply lines would
need to be cut, deconned, capped and/or removed. Construction personnel would be required to work in
appropriate personnel protective equipment and would have to comply with requirements for confined
space and hazardous waste operations.

WM-190 and its surrounding vault was constructed in place prior to construction of adjacent
buildings and valve boxes. Any modifications toWM-190 would require lifting by crane. Because new
buildings have been constructed in surrounding areas, hoists will have to be designed to accommodate
movement and storage of removed items. Furthermore, wheel restrictions are applied due to potential
damage to the concrete vaults and duct banks. Cranes, back-holes, and other necessary heavy equipment
would have to be large enough to reach inside the tank farm without exceeding the maximum load
requirements.

2.6.11 Design and Construction Schedule

Incorporating modifications as detailed in option 2:

JAN 2001 Conceptual Design and Funding Approval
JAN 2004 Title I, H design Bid and Award
JAN 2006 Construction
JUL 2007 Commissioning of Modified Tank
JAN 2008 Operations

2.7 Utilization of Tanks WM-100, 101, 102
Much of the following information came from an interview with Mike Swenson on August 24, 1999.

2.7.1 Interim Waste Storage Tanks (WM-I 00, 101, 102)
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Tanks WM-1OO, 101 and 102 are RCRA compliant. They are housed in two separate vaults below
grade on the north side of CPP-604. WM- 100 is contained within one vault andWM-101 and 102 are
contained in a separate vault east of WM- 100. A 2-foot thick concrete wall separates the two vaults.
These tanks were constructed between 1952 and 1953 and offer 18,400 gallons of capacity each. Each
individual tank measures 30 feet in length and has an outside diameter of 10 feet. The material of
construction is stainless steel 347 with a wall thickness of 5/16 inch. The tanks are welded in a horizontal
orientation to saddles that are anchored to the slab floor.



Refer to the following drawings for information on tanks WM-1OO,101 and 102: sheet numbers
S-12, C-4, reference drawings 370858,057945,057498 and 057944.

At one time, the contents of the tanks were first cycle raffinates, but now they contain lesser
levels of radiological waste.

Other design parameters include

. Design temperature= 200°F.

. Design pressure= atmospheric

. Operating pressure= -2 inches of water.

The tanks have a vessel off-gas system for ventilation.

2.7.2 Vaults

The vaults are RCRA compliant. They consist of the following features:

. WM-1OOvault configuration: L =43’, W = 17’, D = 16’

. M-101, 102 vault configuration: L =43’, W = 30’-5”, D = 16’

The vault floors are located 42 feet below grade and slope to a managed sump with leak detection.

The secondaxy containment within the vault consists of 14-gage stainless steel sheet on the floor of
the vault and running up the walls approximately 3‘8”. The total volume of waste that maybe contained
by the stainless steel liner in the WM-1OOvault is approximately 19,000 gallons.

The total volume of waste that maybe contained by the stainless steel liner in the WM-101, 102
vault is approximately 34,000 gallons.

The vaults are not ventilated.

Copper water stops are contained in the construction joint where the bottom of the wall meets the
floor slab. There is no evidence that groundwater has leaked into the vaults from any other construction
joints,

2.7.3 Ancillary Equipment

Ancillary equipment includes the following items:

VOG The tanks are attached to the tank farm vessel off-gas (VOG) system.
This VOG system keeps the tanks vented and will allow the tanks to
breathe with the rising and lowering of the liquid level in the tanks.

Waste transfer lines Embedded (non-sleeved) lines run between the IWOvaults. Currently, a
facility assessment is being performed on the configuration of ancillay
equipment (embedded lines) to demonstrate RCIL4 compliance.

The lines out to the tank farm are capped from tanks WM-101, and
102. The lines out to the tank farm from tank WM-1OOare still
connected.
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Pressure relief

Sampling system

Steam jets

Agitation system

Cooling coils

Instrumentation

There are two means by which to remove waste fi-omthese tanks.
They are by overflow and by pumping out the contents by means of
steam jets.

No relief valves exist on the tanks due to the design pressure being
atmospheric.

The existing sampler system is operational. As new sampling
requirements are defined, the existing samplers will require upgrading.

The steam jets have a capacily of 50 gpm.

Steam jets are the preferred motive source, which are maintenance Ilee.

Agitation/mixing is done by air sparging. No modifications are planned
for this system.

The cooling coils are made of stainless steel 347, have never been used,
and the chemical contents are unknown. No modifications to the coils
will be necessary for NGLW storage.

The instrumentation is operational and includes density, level,
temperature, flow and radiation monitoring. These fimctions report to
the tank farm alarm system.

2.7.4 Access

The only access to the inside of each vault is from a hatch located within the sample corridor above
each of the two vaults. These hatches are adequate for inspection of the vaults and the tanks. The vaults
are 16 feet in depth from the hatch to the floor slab. There are no ladders that provide access fi-omthe
hatch to the floor of the vault.

2.7.5 ALARA

Remote videos were taken within the WM-101 and WM-102 vault in 1992. Radiation fields and
NOX levels are indicated on these videos.

2.7.6 IH Considerations

The vaults would be considered confined space, permit required.

2.7.7 RCRA Compliance

The transfer line for the VES-VM 100-102 tanks have a secondary containment deficiency that is the
subject of the facility assessment to determine RCIL4 compliance. There is no secondary containment
sleeve where one transfer line passes through an interior vault wall. Therefore, the tank will be used as is,
assuming the facility assessment establishes equivalency.

Per RCFL4 section 264.191 (Assessment of existing tank system’s integrity), an assessment must
determine that the tank system is adequately designed and has sufficient structural strength and
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compatibility with the waste(s) to be stored or treated, to ensure that it will not collapse, rupture, or fail.
At a minimum, this assessment must consider the following:

(1)

(2)

(3)

(4)

(5)

Design standard(s), if available, according to which the tank and ancillary equipment were
constructed.

There is no known documentation to determine what governing codes or standards were
used to design the tanks. These tanks have operated continuously from initial plant start-up
in the 1950’s without evidence of leaks. In the course of this study, no documentation was
available to confirm that seismic analysis has been petiormed to current standards.

Hazardous characteristics of the waste(s) that have been or will be handled.

Operation logs and lab analysis reports provide sufficient documentation

Existing corrosion protection measures.

There does not exist a corrosion monitoring (corrosion coupon) program for tanks WM-
100, 101 and 102. However, waste compatibili~ is determined by lab analysis prior to
transferring waste to these tanks. Since these tanks are not direct buried, no cathodic
protection is necessary.

Documented age of the tank system, if available, (otherwise, an estimate of the age)

The tanks were constructed between 1952 and 1953.

Results of a leak test, internal inspection, or other tank integrity examination.

Periodic examinations are performed to determine tank integrity.

2.8 Utilization of Tanks Wm-103, 104, 105, 106

2.8.1 Physical Description

Tanks WM-103, 104, 105 and 106 are located on the northwest comer of the tank farm facility just
north of WM-1 82. These four tanks were constructed in 1955 and offer 30,000 gallons of capacity each.
These horizontal orientated tanks are direct-buried in soil with the bottom of the tanks at approximately
27 feet below grade. Each individual tank measures 42 feet in length and has an outside diameter of 12
feet, Concrete slabs 47.5’ x 17’ x 1.25’ thick were constructed with a 0.75 by l-foot high curb
surrounding the slab perimeter to support the tanks. The slabs contain a 6-inch layer of gravel that
cushions the tanks and provides slab drainage to the sumps. The sumps are 2 by 2 by 2-foot deep (- 60
gallons) cast into the northeast comer of each base slab to contain minor leaks. Cooling coils containing
deionized water are installed within each tank to minimize corrosion.

General information and tank dimensions are found in Table 1-1.

Refer to the following drawings for information on tanks WM-103, 104, 105 and 106:

Existing tank location: sheet numbers S-8, S-9, S-10, S-1 1, C-1, C-2, C-10, C-11, C-12 and P-4

New tank location: sheet numbers C-1 1 and C-15
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Existing ancillary equipment consists of waste transfer, cooling, decontamination, instrumentation
and vessel off-gas (VOG) pipelines.

Access to the tanks is provided through three 6-inch risers and one 3-inch riser. A 24” diameter (3-
inch wall thickness) concrete pipe provides access to each of the tank’s sumps.

Tanks WM-103 and WM-104 are installed with four liquid removing steam jets and Tanks WM- 105
and WM- 106 are installed with two. These jets can transfer waste from a tank at approximately 50-gpm.

In 1990 tanks WM-103, 104, 105 and 106 were flushed with water, RCR4 samples were taken, and
the remaining residue was deemed non-hazardous.

Presently, the tanks and associated piping are abandoned.

There does not currently exist a corrosion-monitoring program for tanks WM-103, 104, 105 and 106.

2.8.2 Soils

Tanks WM-1 03, 104,105,106 reside within the tank farm boundaries and are therefore located within
an environmental control area (ECA-96). According to the INTEC TFF History Report, an
undocumented environmental release site is located betweenVES-191 and WM- 106. This area was used
to decontaminate construction equipment before WM- 191 was constructed prior to 1970. An unknown
quantity of steam condensate, decontamination solution, petroleum products and radioactive contaminants
were released. Although this area may have been used to decontaminate construction equipment, no
contamination was found during WM-191 construction. (Reference: INTEC TFF History Report,
authors: K.D. McAllister, L.E. Guillen, R.E. Johnson, C.O. Kingsford, Draft: November 1998).

A soil characterization and waste management plan will need to be developed prior to the start of
excavation. This will address the procedure for boxing and shipping the soils to an approved processing
facility.

New soil will need to be imported to the area to fill the void left by excavation activities. The top
layer will be stabilized with a 6“ layer of gravel in order to minimize erosion fi-omthe area.

Continuous monitoring will be necessary to detect changes in radiological conditions.

2.8.3 Construction Activities Necessary to Unearth and Expose the Four Tanks in Their
Existing Location

2.8.3.1 Ground Excavation Campaign: No vegetation cleaning and grubbing will be
necessary.

A sloping plan has been laid-out on drawing C-12 that covers no shoring activities. A standard 1 !4
to 1 slope was used with a 15 foot working area around the tanks. The total projected area of sloping
covers 216 feet by 170 feet. It is estimated that approximately 24,000 cubic yards of soil would need to
be removed for this method alone. This sloping plan was intended to identi~ the many obstructions that
exist with excavations is this area if sloping occurred.

For estimating purposes, it will be assumed that 20% of the excavated area will be sloped and the
other 80°/0shored. Shoring will be employed such that local structures/foundations are not undermined.
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The berm surrounding the bulk diesel fuel tanks north of the tank farm must remain intact in order to
provide secondary containment for the tanks located within.

Sloped access to the excavation will occur on the northwest and northeast comers of the excavation
site.

It will be assumed that the shoring equipment will be abandoned in place and not reused.

2.8.3.2 Excavation Difficulties

●

●

●

●

●

●

2.8.4

●

●

●

●

●

●

●

●

●

Extensive subsurface investigation using ground penetrating radar.

Line contents will need to be identified, decontaminated, cut and capped.

With all the congestion, a fair amount of hand digging will be necessary. Hand excavation is
required within 2 feet (vertical) and 5 feet (horizontal) of line locations identified by underground
radar,

Design and construction of supports will be necessary for active lines.

Extensive outages.

Enclosure structure (large enough. to house excavation area). “Sprung” makes an instant structure
that would be suitable for this application. The containment dome will require a HEPA filtered
ventilation system.

[terns to Be Removed and Disposed of

Waste transfer lines

Instrument sensors

Redwood lagging currently installed around tanks (excluding WM-103, has no lagging)

Support pillars and concrete pipe encasements.

Concrete pads and gravel (underneath existing tanks)

The cooling coils, which contain deionized water as the coolant, will be flushed, purged with
compressed air, and left in place.

Existing instrumentation and control building CPP-619 will be taken out-of-service and abandoned in
place. The foundation pillars supporting this building run down to bedrock. This building is located
just south of the four tank See drawing sheet number C-2 for location of this building.

Tank and sump risers.

A portion of existing fencing near the construction area will need to be removed.

2.8.5 Cleaning/Flushing Process:

Tank cleaning prior to relocation: As was done in 1990, the tanks will be flushed again with water,
and RCW samples taken to ensure that the contents of the tanks are deemed non-hazardous.

A source of water for decontamination will need to be identified
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The risers will need to be decontaminated as necessary.

Closure of pipelines will be conducted such that the remaining systems can be decontaminated and
closed during subsequent closure activities.

2.8.6 Active Lines and Ductbanks That Must Remain in Place to Support Operations:

2“ LA5NN-1 10663
4“ HSNN-1 10653
DQ (Digiquartz level instrumentation) ductbank
Ductbank to 191
6“ PLA-105556
Ductbanks fromCPP-618 ruining north

2.8.7 Tank Relocation

A structural evaluation of the tanks and a relocation plan will need to take place prior to relocation of
the tanks.

Estimated tank weight -40,000 lb. each.

The four tanks will be lifted by an industrial size overhead crane and set on a flatbed truck for
transport to the new location. See sheet C-12 for location of tanks. The new site is located in the area just
west of CPP-664. See drawings C-11 and C-15 for new site location. It is assumed that the tanks have no
lifting lugs based on vessel drawings. A hoisting and rigging plan will need to be developed. A protective
material will need to be placed around the tanks for protection during transport.

Distance from existing tanks to new location is approximately 230 feet.

2.8.8 Status of Tank Documentation

Adequate documentation for the design and construction of tank WM- 103-106 exists to support a
RCRA Part B permit application

2.8.9 Construction Activities Necessary to Obtain a RCRA-Compliant Tankage System

2.8.9.1 RCRA Requirements

. Hazardous waste systems must conform to CFR 264, 265, subpart J
● Mixing and sampling system

RCRA upgrades to this system will take place at the new siting location. This will include a
secondary contained tanl-dvault system along with upgraded waste transfer lines.

Per CFR 264.191, an assessment of the existing tank system’s integrity shall be performed. At a
minimum, the assessment must consider the following:

(1) Design standard(s), if available, according to which the tank and ancillaxy equipment were
constructed;

The tanks were designed in accordance with contemporaneous design codes and standards.
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(2) Hazardous characteristics of the waste(s) that have been or will be handled;

There appears to be sufficient documentation on the we of waste that is going to be stored in the
tanks.

(3) Existing corrosion protection;

There is no corrosion protectionlmonitoring program for tanks WM-103, 104, 105 and 106.

(4) Documented age of the tank(s)

The tanks were constructed between 1954 and 1955

(5) Results of a leak test, internal inspection, or other tank integrity examination

No leak test results exist for tanks WM-103, 104, 105 and 106

2.8.10 New Siting Location

It will be assumed that the new location of the vaultitank system will be in the area directly west of
CPP-664 on the north side of the tank farm. ECA-14 takes up a large part of the new site location (120’ x
350’). This ECA is the site of a decommissioned sewage treatment plant that operated during the period
1951 through 1982. The treatment plant processed sanitary wastes from nine facilities at the Idaho
Chemical Processing Plant (ICPP). Site ECA-14 is located in the north-central portion of the ICPP, south
of Cypress Avenue, east of Beech Street, and north of the ICPP Tank Farm.

The sewage treatment facility was demolished as part of the Utility Replacement and Expansion
Project (UREP) to upgrade the INEEL facilities. Demolition was completed in September 1983 and
reportedly consisted ofi

. Removal of the wastewater treatment facilities and associated equipment to a depth of 1.5-m (5-
il) below grade.

. Removal and disposal of all remaining sludge in the drying beds.

. Removal of all buried piping, with the exception of the 0.3-m (12-in) influent line and the 0.15-m
(6-in) effluent lines from the chlorine contact basin to the drain field.

Demolition plaming documents stated that salvageable items would be removed and stored,
any remaining sludge would be pumped to the new sewage treatment plant, and any structures that were
removed would be dismantled and disposed of in the INEEL landfill. The excavated area was back-filled
and graded to match the surrounding ground surface.

The influent manhole, ejector pit, Imhoff tanks, final tank, and chlorination tank extended to a depth
of 6. l-m (20-ft) below grade. The lower portions of these facilities were left abandoned in place.
Demolition planning documents stated that drainage holes approximately 0.9 m2 (1 l?) would be cut in
the bottoms of all abandoned structures to prevent accumulation of infiltering surface water. Also left in
place were the 0.3-m (12-in) diameter influent line, the 0.15-m (6-in) effluent line to the drain field, and
the drain field distribution piping.
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Based on the chemical screening, the following contaminants of potential concerns (COPCS)
were identified for ECA-14:

Irnhoff Tanks Plant Site
Aroclor-1260 Aroclor-1260

Benzo(a)pyrene Cesium-137
Cesium-137 Neptunium-237

●

Neptunium-237 Strontium-90
Strontium-90 Uranium-234
Uranium-235 Uranium-238

Regarding fim.re land use, the total cancer risk to the fiture onsite worker from exposure to
site-related chemicals in surface soil is estimated to be 2E-06. The risk is attributed to external
radiation exposure, with the primary contaminant of concern (COC) being Np-237 2E-06. The
total non-carcinogenic hazard index to the fbture onsite worker is estimated to be Oe-00. Further
details are available in the following report: WINCO, 1993, Track 2 Summary Report WAG 3
OU 3-05 Old Sewage Treatment Plant West of CPP-664.

See drawing C-1 1 for location of ECA sites.

2.8.11 Soils

A soil characterization and waste management plan will need to be developed prior to the start of
excavation.

An approved soil storage location will need to be established.

A geotechnical investigation of the site will be required prior to the final design effort.

2.8.12 Ground Excavation Campaign

Subsurface investigation using ground-penetrating radar will take place for the new siting locations.

Initial earthwork will consist of no vegetation clearing and grubbing. Some grading will be required.

It will be assumed that no rock excavation will be required

Sloping will be the method of excavation. As was identified on the earlier sloping plan, this
excavation will also require the excavation of approximately 24,000 cubic yards of soil.

See drawing C-11 for the site/sloping plan.

Due to the new site area being designated as an ECA (13), it will be assumed that the excavated soil
will also need to be boxed-up and sent to a regulated disposal facility. New soil will need to be imported
for backfill. The baclcfll material must be noncorrosive, porous and a homogeneous substance that is
installed so that the backfill is placed completely around the vault. Compaction will ensure that the vault
and ancillary equipment are uniformly supported. The top layer will be stabilized with a 6“ layer of
gravel in order to minimize erosion from the area.
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2.8.13 Configuration Modifications

Note: New configurations are for estimating purposes only.

● Vault

Depth of the new vault will be approximately 30 feet.
The tanks will be contained in a 125’ x 80’ x 25’ deep vault
These vaults will be reinforced concrete that shall be designed to provide sufficient
shielding. A thickness of-3 feet will be adequate.
Stainless steel lining on the floors and on the walls to a height that would contain the entire
contents of one tank per RCRA requirements.

The exterior walls will be seal coated to prevent infiltration of ground water.

A roofing system will be installed on the top of the vault to prevent ground water penetration.

Sumps – local to each tank
Sump steam jets – 50 gpm capacity
Lighting will be installed within the new vault along with video equipment for
remote monitoring.

New instrumentation building

Anew instrumentation building, similar to CPP-619, will need to be constructed above
the new tankhault site. This facility will house the pipe& valve corridor, sampling corridor,
and operation and maintenance corridor. The facility will also house a duplex HEPA filter
system for vessel off-gas (VOG).

Heating of this building will take place in the winter months along with ventilation the
rest of the time.

● Tankage
The tanks are ASME stamped vessels and any modifications to them will require an “R”
stamp.

The tanks will be supported on multiple saddles elevated approximately 4 feet off the
ground.

The saddles will be anchored to the floor of the vault

Saddle configuration and quantity (TBD).

The tanks will set on the saddles at a slight angle and new transfer jets will be installed to
minimize tank heel.

Cooling coils are not needed for the tanks but a heating system may need to be investigated as
identified in the New Tank Farm Feasibility Study, 1999, Jensen, Scott A., et al.

Pressure test procedure: The tanks will be pressure tested to 150’%of design pressure prior to
being placed into service.

A solids collection vessel will be installed within the vault so that any solids will be collected
prior to being sent to each individual tank.
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● Ancillary equipment

Sparging, atmospheric protection system (APS), instrumentation, decontamination and
waste transfer lines. Radio fi-equencymonitoring of tank fluid level. Overfill prevention
(automatic feed cut-off). Pressure relief.

Anew sampling system will be installed within the tanks. This system will provide for
representative samples of the waste.

The new waste transfer piping will be double-contained pipe that drains to collection
sumps. All ancillary equipment must be supported and protected against physical damage
and excessive stress due to settlement, vibration, expansion, or contraction.

The waste transfer piping will be designed to allow transfer of liquid waste between
tanks. Air and steam will be provided as motive sources. The primary motive source for the
jets will be steam and the secondary source will be air for redundancy.

A solids collection removal system will be installed.

Any equipment or systems that require access to will need remote operating devices for
maintenance and operations purposes.

Install a utility corridor leading out and over tanks.

Corrosion protection – hook into the existing tank farm cathodic protection system.

2.8.14 Construction Requirements/Limitations (Access, Work Area, Etc.)

. Extensive subsurface investigation using ground penetrating radar.

● Support structures for lines

● Sloping used for excavation

. Risers/tank/vault access for ancillary equipment.

● Enclosure structure (large enough to house the excavation area). “Sprung” makes an instant
structure that would be suitable for this application.

2.8.15 Systems Operational/Functional Testing

Operational testing shall be performed upon completion of construction to ensure conformance to
design requirements.

As stated in the RCR4 regulations, 264.192, the owner operator of the new tank system must ensure
that proper handling procedures are adhered to in order to prevent damage to systems during installation.
Prior to covering, enclosing, or placing a new tank system or component in use, an independent, qualified
installation inspector or an independent, qualified professional engineer, either of whom is trained and
experienced in the proper installation of tank systems or components, must inspect the system for the
presence of any of the following items:

● Weld breaks;

30



. Punctures;

. Scrapes of protective coatings;

. Crack,

. Other structural damage or inadequate construction/ installation

2.8.16 Security

Anew security fence will need to be installed around this new site upon completion of the project.

2.8.17 Water Infiltration Reduction Methods

Installation of a new water-resistant ground cover membrane will be necessary to reduce infiltration
of groundwater due to rain and snow.

The existing lNTEC surface drainage system will be utilized with some slight modifications to drain
surface water fi-omthe proposed project site.

2.8.18 Valve Boxes

The new process waste lines feeding the new tanks will come out of valve box DVB-WM-PW-B7.
The drain line would need to be sealed to bring this vault into compliance.

A level detector will need to be added to the vault along with a 1“ steam jet.

2.8.19 ALARA Considerations

Wayne Kanady will incorporate the radiation model.

2.8.20 IH Considerations

Potential confined space entries.

2.8.21 Leak Test

A leak test will be performed on both the tank and the vault.

Thirty thousand gallons of raw water will be used to fill the first tank. A visual inspection for
leakage will be performed. Then this water will be transferred to the other tanks and each of them will be
leak tested in succession.

The vault will be leak tested with 30,000 gallons of raw water as well.

The total liquid waste will be approximately 30,000 gallons from the tanks plus 30,000 gallons for
the vault. At 8000 gallons per day PEW, it will take approximately 8 days to process the liquid waste. At
a 2000:1 reduction, the condensed waste is a net 30 gallons to the tank farm.

2.8.22 Schedule For WM-I 03, 104,105 And 106

JAN2001 Conceptual Design and Funding Approval
JAN 2004 Title I, II design Bid and Award

.
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JAN 2006 Construction
JUL 2007 Commissioning of Tanks
JAN 2008 Operations

2.9 New Tanks Description

The New Tank Farm Feasibility Study by D.L. Lords, HLW Project Manager, and Scott Jensen, P.E.,
et al, documents a feasibility study for construction of new storage tanks, referred to as the “new tank
farm”, at the Idaho Nuclear Technology and Engineering Center (lNTEC) at the Idaho National
Engineering and Environmental Laboratory (INEEL). The facility will be used for storage of liquid
mixed (radioactive and hazardous) wastes, including wastes historically known as the sodium-bearing
waste (SBW) and others identified as newly generated liquid wastes (NGLW). The objective of this
study was to determine the feasibility of a new tank farm to store the previously mentioned wastes in
accordance with applicable federal, state and local laws. Several tank and vault layouts were made as part
of this study. They all included at least 3 tanks and ranged in storage capacity from 300,000 gallons to
1,500,000 gallons.

One option, Option 3A, has been selected for use in this NGLW Storage study since it provides at
least tsvo tanks of an aggregate volume of approximately 300,000. me Total Estimated Cost (TEC) for
this option is $24,900,000 or $83.00 per gallon of storage. TEC costs include direct and indirect
construction costs, G&A, PIF, procurement fees, engineering costs, inspection costs, project management
costs, escalation and contingency. Other Project Cost (OPC), including conceptual design costs, project
support, permitting, SO testing and startup is $6,800,000 or $22.67 per gallon of storage.

The configuration of option 3A consists of 3 stainless steel liquid storage tanks, solids collection
vessel and reinforced concrete vaults. The concrete vaults have a stainless steel liner of sufficient height
to contain the volume of at least one tank. The total liquid storage volume is 300,000 gallons. This
option is similar to the newest portion of the existing tank farm except that the tanks are smaller and in a
rectangular vault.

The new tanks would be sited just north of the existing tank farm to facilitate installation of
interconnecting piping and utilities. Advantages to being adjacent the existing tank farm are economy of
construction, availability of land, and easy access for construction and operations.

The area disturbed by this project will be within the INTEC boundaries. Most of the area is void of
natural vegetation. The design will minimize the amount of soil that erodes from the site. Areas
disturbed by construction activities will be stabilized with gravel. Initial earthwork will consist of
minimal vegetation clearing and grubbing. Some grading will also be required. Excavation will be
required for utilities, paving, footing and foundations. Minimal rock excavation may be required. A
geotechnical investigation of the site will be required prior to the final design effort. The existing INTEC
surface drainage system will be utilized with some slight modifications to drain surface water from the
proposed project site.

Paving will be provided as required for access to the facility. No parking areas are currently
anticipated.

There are existing underground utility lines in the construction area that will require modification
prior to construction. New underground utility extensions include raw water, fire water, steam,
condensate, and plant air.
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This study assumed that a safety assessment of the new tanks and vaults will designate the tanks and
vaults as Performance Catego~ (PC)-3 as defined by DOE STD 1021. The design basis earthquake,
wind, flood, etc. will be derived from the performance catego~ designation, and the DOE-ID
Architectural Engineering Standards or site specific studies.

The tank material will be stainless steel similar to the existing tank farm tanks.

The tank vaults will be reinforced concrete of sufficient thiclmess to provide adequate shielding.
Based on preliminary estimates approximately 3 feet of concrete will be required between the storage
tanks and any occupied areas.

The ventilation system concept is based on the new facility consisting of 4 areas, the vault areas, the
process pipe and valve corridor, the sampling corridor, and the operation and maintenance corridor.
These areas will be occupied only for short periods of time, or for maintenance operations. The
potentially occupied areas of the building will be heated to 50F in the winter and will have ventilation
only, in the summer. The estimated cost is based on steam heat. Further analysis during conceptual
design will indicate whether electric heat will be the basis for Title design.

Vault ventilation is not included in the study cost estimate; again, fiu-theranalysis will be performed
to determine if ventilation is required. The process pipe and valve corridor is a maintenance area that has
the potential of becoming contaminated. It will receive ventilation at the rate of 4 air changes per hour.
All exhaust from the process pipe and valve corridor will be HEPA filtered. The sampling corridor and
the operating and maintenance corridors have the potential of becoming contaminated, however the
contamination potential is less than the process pipe and valve corridor.

The ventilation for the building will be in a cascaded air flow pattern, from areas of least potential
contamination to areas of greater potential contamination. The 4 air changes per hour of air necessary to
ventilate the process pipe and valve corridor will be the quantity of inlet air supplied to the building.
Heated air will be supplied to the operating corridor and the sampling corridor and then flow to the
process pipe and valve corridor. From the process pipe and valve corridor all air will be exhausted born
the building up a stack on top of the facility. Air in the building will not be recirculated. The HEPA filter
system for the building will be located in the sample corridor. The study cost estimate reflects a single
bank of filters with test sections; final configuration will be developed in design.

Utilities for the New Tank Farm facility will consist of raw water, steam, condensate, and
air. Raw water will be installed for decontamination and janitorial services. Steam will be
installed to operate the jets in the tanks and for heating. Air will be installed to operate jets and
to supply air to instruments and control valves. Firewater will be installed to a hydrant located
outside near the facility.

Liquid waste piping will be run in the vault areas and in the process pipe and valve corridor of the
new facility. Steam, raw water and air supply piping will be run in the sampling corridor or in the
operating and maintenance corridor. Condensate piping will also be placed outside the potentially
contaminated areas, All piping in the vaults and in the process pipe and valve corridor will be 304L
stainless steel. All sample lines will be 304L stainless steel. Piping that is in the operating and
maintenance corridor or the sampling corridor maybe carbon steel.

,
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Liquid waste piping from the existing tank farm will enter the new facility from existing valve box
B-7 or B-11, through two, buried, doubly encased 304L stainless steel pipes. The new piping will enter
the new facility from underground and go directly to the solids collection vessel. There, some of the
solids (if any) in the liquid waste will have the opportunity to fall out of solution. The remaining liquid
waste will then be jetted to one of the liquid waste storage tanks in the facility.

The new facili~ will be designed to allow the transfer of liquid waste between any two tanks, as well
as back to the old tank farm.

Steam/air jets were selected as the pumping method for the new tank farm. These jets are simple in
function, extremely reliable over the 20-year design life, and virtually maintenance free. Both air and
steam will be provided to each jet. Steam works best for transferring the liquid waste, but air also works
and will be used as a secondary motive source. The transfer jets will be located inside the tanks, near the
bottom. Each tank will have 2 transfer jets inside. One of them is redundant. The air or steam feed to
each jet will be manually controlled and monitored from a panel in the operating corridor. The jets will
operate by sucking liquid waste from near the bottom of the tank and then using the steam or air on the
down stream side of the jet to propel the liquid down the pipe to a new location. This is the method
currently being used in the existing tank farm.

The first isolation valve between the tanks and the operating and maintenance corridor or the
sampling corridor on each of the steam and air lines shall be located in the process pipe and valve
corridor. All valves on liquid waste lines shall be located in process pipe and valve corridor. All valves
in the process pipe and valve corridor will be 304L stainless steel, welded ends, remotely repairable, top
loading, ball valves. These valves have been used successfully for many years in the existing tank farm.
The remaining valves in the facility maybe carbon steel ball and globe control valves of standard design.

Sampling requirements for the new tank farm are not established at this time.

Some vessels at lNTEC use an air or steam sparge to cause mixing of sediment from the bottom of
the vessels with the liquid portion of the vessels. This requirement has not been established for the new
tank farm at this time, and it is thought that a sparge system would be ineffective for a tank of the size
required in this project. Mixing of the liquid phases in each tank into a homogeneoussolution also has not
been established at this time. Therefore no sparge system or mixing has been included in this design.

The study cost estimate includes consideration for mixing of the fluid in a tank. The study indicates
mixing by inserting a large airlift standpipe down into the tank and bubbling air down through it in order
to cause liquid from the bottom of the tank to be lifted and circulated to the top of the tank.

During final facility closure of the new tank farm, it may be necessary to clean or re-suspend solids
from the bottom of the tanks. Provisions for this operation have been designed into the facility. Two 30
inch flanged ports will be installed into the top of the tank directly opposite each other near the sides of
the tank. A mixing unit known as a pulse jet mixer manufactured by AEA Technologies Inc may be
inserted into these ports. This mixer will suck up liquid from the tank and then use air pressure to force
the liquid back out of the mixer at a high velocity. This will cause high turbulence in the tank and will
cause any solids on the bottom to be washed back into the liquid phase of the liquid. The liquid can then
be jetted from the tank for disposal.

These pulse jet mixers may be relocated from tank to tank, and even fi-omone facility to another.
This system has been successfully used to clean sludge fi-omwaste tanks in other DOE facilities.
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Each tank in the new tank farm facility will be attached to the vessel off gas system (VOG) This
system will keep the tanks vented and will allow the tanks to breath with the rising and lowering of the
liquid level in the tanks. The VOG system will be designed to accommodate the fast action level changes
associated with the Pulse Jet Mixing system and air jet effluent inlet into the tanks. The VOG system will
consist of one single bank HEPA filter and fan and will exhaust the off gas up the facili~ stack.

Fire extinguishers are to be installed in the facility. Fire hydrants will be installed outside the
structure. No automatic fire protection systems will in installed in the facility. This is due to the size of
the facility, location, the unoccupied status and the noncombustible nature of the construction materials.

The new tank farm facility will utilize electrical power at two voltage levels. The electrical power
will be supplied to the facility at 480/277 Vat, 3 phase. Lighting and motors will operate at this level.
For the remainder of the electrical loads, a local 480-208/120 Vac transformer will supply power. The
study indicates a connected load of 220 kVA and a demand of approximately 70kVA.

The source of power for new tank farm facility will be PCC-NCE-773 within CPP-1750. A feed of
480 Vat, three phase power will be routed west in an existing duct bank. A new duct bank will be
installed under Cfiress Avenue and routed to the facility site. This will serve as the normal source of
electrical power. At this time, because of the limited electrical loads and the nature of these loads, no
standby power is anticipated for the facility. The facility has no electrical process equipment and the
ventilation is not necessary for personnel safety.

Lighting for the operating and valve corridors will be fluorescent fixtures using 277 Vat. Selected
fixtures will contain an integral battery backup for emergency lighting. Exit signs will also contain an
integral battery backup for operation during loss of normal electrical power.

While standby power is not anticipated for operating equipment, some of the instrumentation and
data processing equipment will likely require power during loss of normal power. For such loads, an
uninterruptable power supply (UPS) will be necessary. The UPS will fimish 208/120 Vac to a lighting
panel which will in turn supply ECS loads and necessary instrumentation and data acquisition equipment.

The operating and valve corridor will have receptacles for both commonly used 120 Vac as well as
480 Vac three phase welding receptacles for maintenance.

Grounding at INTEC is accomplished with bare copper conductors installed in all duct banks and
ground rods installed in every manhole that is solidly connected to the casing of the deep wells. Facilities
and structures throughout INTEC are connected to this ground system. The new tank farm will be
connected to this system. The ground system shall comply with DOE-ID Architectural Engineering
Standards, IEEE 142, and NFPA 70 (NEC).

Lightning protection will be provided in accordance with NFPA 78, “Lightning Protection Code.”

Instrumentation of the new tank farm will focus on monitoring the tank liquid conditions, possible
environmental impacts, and personnel safety. Each tank will have a redundant liquid level monitoring
system. Two systems are currently being used successfully for the existing tank farm and recommended
in this study for use in the new tank farm. One system is a common level measuring system using the
hydrostatic pressure principal. This system has demonsh-ated the accuracy and reliabili~ necessaryfor
this operation. Further, INTEC has extensive experience in calibrating and maintaining these system.
This system has also been used for measuring specific gravity.
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A second suitable system for monitoring tank levels is based on reflection on electro-magnetic waves
(EMW). INTEC currently uses a custom built system. This system could be adapted for the new tank
farm or a standard product fi-oman instrumentation company such as Rosemount could be used. The
conceptual design should make a further evaluation before making a final selection. Of primary
consideration in the selection process will be the location and number of ports for the pressure tubes and
the EMW transmitter/receiver.

Each tank will have a redundant temperature monitoring system. RTDs are currently in use at the
tank farm and have proven suitable for this environment. They are suggested for the new tank farm. The
probes have access to the tanks in two ways. One has been to assemble the RTDs into one assembly and
lower the assembly through a port at the top of the tank. The other is to locate thermowells along the
exterior walls. In both configurations, the RTDs are offset at two-foot increment levels. This permits the
tank temperature to be monitored at different levels and also gives an approximation of the liquid level.
A final determination of therrnowell configuration will be made later in the design process.

For personnel protection, the operating areas of the new tank farm will have protection by radiation
area monitors (RAM) and constant air monitors (CAM). Outputs fi-omthese devices will feed the
Emergency Communication System (ECS) at INTEC. The ECS will feed back to the operating areas of
facility both strobe lights and audible alarms.

All of the sumps of facility will have leak detection. Depending on the sump, the sensing element
may be a level switch or a radiation monitor. It is anticipated that tank vaults as well as valve boxes will
need leak detection. As the design develops, piping and other areas may also need some form of leak
detection.

The new tank farm will be fully interfaced to the Emergency Communication System (ECS) at
INTEC. The RAM(s), CAM(s), loudspeakers, alarms, and strobe lights will all be integrated into this
system. The UPS indicated above will be sized to support these loads for both power demand and support
time.

The facili~ operating corridor will contain a telephone.

In the design process, access and conductor routing will be determined for the ECS and telephone.

If the New Tanks option is adopted, the schedule for accomplishment is projected as follows:

FY-2001 Conceptual Design & Funding Requests
FY-2002 Conceptual Design& Funding Requests
FY-2003 Advanced Conceptual Design& Funding Approval
FY-2004 Geotechnical Investigation and Title I Design
FY-2005 Title II Design
FY-2006 Bid and Award Subcontracts, Start Construction
FY-2007 Construction
FY-2008 Construction Complete

Escalation in the cost estimates is based on the schedule. (Jensen, Scott A., et al, New Tank Farm
Feasibility Study, 1999)
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2.10 Method of Construction Performance

L
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2.10.1 Procurement Strategy---Line Item

The NGLW Storage Project is presumed to be a large enough to require Congressional Line Item
finding. The schedule for such a project includes initial submittal of a Short Form Data Sheet.
Following approval and with appropriate fimding, the Planning and Conceptual Design stage of the
project is initiated. Following Critical Decisions to continue the project, capital tiding for Title Design
and Permitting is appropriated and the project work continues

2.10.2 Resources Available

Operating Contractor design staff is filly capable of providing the design for this project. The
construction work for this project is within the normal performance capabilities of regional and national
private-sector tank-installation contractors.

2.10.3 Execution of the Work

2.10.3.1 Force Account. The initial site preparation and demolition may be performed by
Operating Contractor Construction Forces (Force Account). These personnel have particular experience
in, and are familiar with, specific requirements for Tank Farm excavation, demolition and minor
construction involving RCRA, CERCLA and radiological operations.

2.10.3.2 Subcontract. It is anticipated that the construction work for this project will be
performed by a construction company under subcontract to the INEEL Operating Contractor.

2.10.3.3 Support Services. Project Management, Permitting, Construction Management
including ESH&Q, Industrial Hygiene, Radiation Control Engineering and Technical Support, and other
project support will be provided by Operating Contractor.

2.10.3.4 Schedulel To meet January 2005, for se~egation and independent storage of NGLW,
the use of WM-1OO,-101, and/or -102, is essential. As soon as possible thereafter, the storage capacity to
be provided by one of the alternatives described in this report must be available for additional NGLW.
Operational scenarios must be monitored continually to confirm the schedule for storage, or to provide
Management with appropriate information about volume limitations so Operations can react accordingly.

,--

2.11 cost

Comparative cost analysis has been performed. The following summary indicates TEC, OPC and
TPC for each alternative. For additional information, see Detailed Cost Estimates at Appendix B.

.-—

2.12 Recommendations

On the basis of facts determined in the course of this study, it is recommended that two options be
considered by Management for NGLW Storage.
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The first recommended option for Management is to investigate the feasibility of using WM-190 for
NGLW Storage AS-IS under provisions of the Consent Order, since the least costly alternative is to use
WM-190 without modifications. There is a strong technical basis for allowing the continued use of WM-
190, and there is a legal basis to support such use until 2012.

Considering potential difficulty with continued use ofVES-WM-190 AS-IS, especially to meet
storage needs beyond 2012, the flexibility associated with new tanks is very attractive. Therefore, it is the
second recommended option of this study that Management pursue installation of new tanks for NGLW
Storage, to meet RCRA-compliance with least cost and exposure to workers.

The third most attractive option is the new, second bottom in VES-WM- 190, based on least cost and
limited flexibility due to having a single tank for the total inventory.

Finally, based on Tank Farm Facility inventory projections, a combination of the three most
attractive options in the order presented should be considered.
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Appendix A

RCRA Compliant Piping List



Appen
INTEC Tank Farm Pip~iine

Item Identification Origin Termination
#

RCR
Number Description -: Point of origin Point of Termination 1

1 11%’’pw.AR-1ool3c ProcessWasteHighLevel Tie-in 2“PU-A-104853 Tie-in 1 l%’’PW-
exteriorof DVB-WM-pW- 10015Yto VES-m

C30 100 @ WasteTank
I I

2 l“PLAR-153514

T 3“ PUA-1014
Active

5

Process Waste Low Level

Process Waste m--,—-_
JET-WL-500,vEs-wL-

101) near vzdve box DVB
Wh&PW-A7

a~-~lOltiou~hvaIve lW-W101>Jet--500

3“ PW-AR-I51OO9 Carries process waste from

Ibex C37 to pipeline>” PUA- I

known connection
fit location, 3“
JA-1014

I1014. --
4“ pWM-2803C Carries process waste from CPP-737, condenser ~

VOG
4“ PWM-18032C

condenser tank HE-WM-300 HE-WM-300 (item 304)
to 4“ PWM-18032C

VOG
3“ pWM-10018C Carries process waste from ~-?VM-l(JO, Jet ~~ DVB-Wh&pw-A(j,

VES-WM-100in 604 to 500 PUV-WM-18
Valve Box A6



_.. — ... .. .-—-—..

;tVES-WM-1OO,101& 102
Impliant RCRA Upgrade Pipeline
No Requirements Material Comments

5

;

,

NIA

NIA

NIA

NIA

NIA

Stainless Steel RCRA Controlled

!

Stainless Steel DrainLint:forVOGand PressureRelief.

ScheduIe40, At DVB-WM-PW-A7the followinglines tie into ifi
seamlessand 3“PU-A-631(VES-WM-184)and 1“PU-AR-

velded,347 SST 156326(dischargefromJET-WM-541fromthe
or 304LSST valve box sump). It then goes tbru valvePW-WM-

23 and exits the box. At DVB-WM-PW-B lthe
followingdeconline, 1“PU-A-1087and the
dischargeline fromthe sumpje~ JET-WM-542(thn
isolationvalvePUV-WM-73)tie to it. This line then
exits the vrdvebox thru isolationvalvePUV-WM-
71. At DVB-WM-PW-B2the followinglines tie into
ic 3“PU-A-1036(DVB-B5)betweenisolation
valvesPW-WM-63 and PW-WM-64, 3“PU-A-
1040 (isolation valve PW-WM-67) to VES-WM-
186 tees off of this section of line near isolation
valve PW-WM-68. A cross tie, 3“PU-A-202
connects this line to 3“PU-A-103O thru isolation
valve PW-WM-65. Another branch of 3“-PU-A-
1014 from valve box DVB-WM-PW-C7 also enters
vake box D~-WM-PW-B2 and tees into the
branch line from valve box DVB-WM-PW-A7 at
isolation valves PW-WM-63, 64. This branch line
passes through DVB-WM-PW-B3 where it goes thrt
PUV-WM-60, connects to 3“PU-A-1037 to/from
VES-WM-184 and goes thru PW-WM-59 and exits
the box. It then goes thru DVB-WM-PW-C15 and
onto DVB-WM-PW-C7 where it connects to 3“PU-
A-1036 from VES-WM-181, goes tbru PW-WM-
125 and exits the box to where it transitions to
4“PW-M-28104% to VES-WM-18 1. The line
configuration is used to transpofi PL waste from
pmwrL-lol to various tank farm tanks.

Schedule 40, Il%is pipeline runs from VES-WL-101 through valve
seamless or box C3? (isolation valve PW-WM-141) and

ielded, 347 SST transitions to 3“ PUA-1014. The point of changeis
or 304L SST unknown.
Schedule 40, Process Waste drains into VES-WM-1OO inside
seamless or CPP-604. 4“ PWM-18032C is renamed to 4“-VG-

?elded, 347 SST AR-18032 in Dwg. 377829.
or 304L SST I
Schedule 40, ITMs pipeline changes to 3“ PUA-103O before
seamless or terminating in Valve Box A6. Dwg. 057501-D2.

~elded, 347 SST The last letter in pipeliie identification rdso changes
or 304L SST from Yin Dwg. 057498 to C in Dwg. 057501. This

could be a drawing mistake.

.
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Appen
INTEC Tank Farm Pipeline

Item Identification Origin Termination RCR

# Nmnber Description ““ Point of Origin Point of Termination 1

7

r

9

r

ii-

3“ PUA-103O

2“ PL-AR-113803

2“ PUA:104853

3“PW-M-48048C

1 %“PJ.AR-155565

ProcessWaste

krries process waste from
7ES-WL-133 to vaIve box
:37

Process Waste

,

Process Waste

Process Waste Low Level

Transition to 3“PW-M-
10018C from VES-WM-

100 JET-WM-500

ES-WL-133, Jet-WL-
33-1

CPP-601 U-Cell

Open Ended in C37

ES-WL-150 jet JET-WL
550 (VES-WL-101, 102

Waste Tank Vault)

Tee to 3“PU-A-1218
w/in valve box DVB-

WM-PW-B4

DVB-WM-PW-C37,
PLV-WL-216

Transition to line 1
1%’’PW-M-10013C

mtside of VES-WM-
101, 102 Waste Tank

Vault

VES-WL-102 in
Waste Tank Vault

lkmsition to 1 %“-pl-
ar-155400 tbru

solation valves PLV-
WM-246 and HV-
WM-36 wlin valve

box DVB-WM-PW-
C32

—
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t VES-W-M-1OO,101& 102
mphnt RCRA Upgrade Pipeline

No Requirements Material Comments

I NIA Schedule 40,
seamless or

welded, 347 SS’I
or 304L SST

NIA Schedule 40,

I seamlessor
welded, 347 SS7

I I or 304L SST
NIA Schedtde 40,

6

3“ PUA-1030 is an active pipeline ~d carries
process waste from VES-WM-1OOinside CPP-604
through pipeline 3“ PWM-1OO18Cto Valve Box
DVB-WM-PW-A6 at valve PUV-WM-13. Pipeline
changes from 3“ PWM-1OO18Cto 3“ PUA-103O
before entering DVB-WM-PW-A6. 3“PU-A-103O
travels thru valve box DVB-WM-PW B3 (isolation
valve PUi7-WM-57) and valve box DVB-WM-PW-
B2 (isola{ion valve PW-WM-61) before tee to
3“PU-A-I.218 w/in valve box DVB-WM-PW-B4.
Thk line tees into 1 Y2’’PL-AR-113808 w/in valve
box DVB-WL-PL-C37 before exiting the valve box
and teeing into 3“PY-2401Y to VES-WL-101.

This line carries urocess waste horn CPP-601, U-

1searrdess or Cell throvghval~ebox C31 (PW-YDA-329,-330),
welded, 347 SST C29 (PW-YDA-325) and C30 (PW-WM-328,

or 304L SST 336) 1 %“l?W-M-loo13C” empties to VES-WM-1OO
b“ line 1 %“PW-M-10015Y~ 1“PU-A-104855 from
DVB-WM-PW-C30 sump jet JET-WM-324 tee’s
into 2“PU-A-104853 wfin the valve box. Vent off
gas line l“VG-AR-1 13543 to VES-WM-196 tees to
2“PU-A-104853 w/in the valve box. This is a RCRA
controlled pipeline.
Drain Line for WM-300/310/A2 Return to Lined
Vault.

!

Stainless Steel [This line transitions once again into 3“PJA.R-
1113800 before leaving valve box DVB-WM-PW-
C32.

/

I
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Appe
INTEC Tank Farm

ItemI Identification

#1 Number

r
*r

rr
8 1“ PU-A-1023

9 2“PU-A-1026

r

Description

Process Waste

ProcessWaste

Process Waste

Process Waste

ProcessWaste

Process Waste

Process Waste

Process Waste

Process Waste

Process Waste

Process Waste

Process Waste

origin
PointofOrigin

F

Tee to 1O’’VG-A-1OO2w/ir
VES-WM-185 North %nq

Riser SR#l

VES-WM-185 South Sump
SR#2 JET-WM-585-4

VES-WM-185 South Surq
SR#2 pit .

Tie to 4“PU-A-629 from
CPP-722 thru valve PUV-

y-M-111

Valve DCV-WM-8 w/in
DVB-WM-PW-B3

Tee w/ 3;’PU-A-1005 tbru
valve PW-WM-55 wfm

DVB-WM-PW-B3

Tee w/3’’PU-A-lO3O tbru
valve PW-WM-56 w/in

DVB-WM-PW-B3

DVB-WIWPW-B3 (drain
line)

VES-WM-185 North Sunq
Riser SR#l sump pit

VES-WM-185 North Suml
Riser SRH JET-WM-585-

2

VBS-WM-185 South Suml
SR#2 JET-WM-585-I

VES-WM-185 JET-WM-
585-3A .

+

1022 WrivEs-wM-
185 North Sump Riser

SR#l
Tee WI1 %“PLA-
104710 tbru valve
PLV-W7M-6wri

DVB-WM-PW-C16 I
VES-WM-185South I
SumpSR#2 JET-

WM-585-1 I

7
vEs-wM-i85- ~

T
-T

JET-WM-585-2

VES-IVM-185

I

Tee to 3“PU-A-1038 I Y
thm vrdve PW-WM-
131 wfin DVB-WM-

PW-C14 I



—-’ -“-’.———. . .
—-— -————

ix
~elineList Ves-185
mphnt RCRA Upgrade Pipeline
No Requirements Material Comments

StainlessSteel1“PU-A-1022 serves as the condensate drain line for
1O’’VG-A-1OO2

Schedule 40,
seamIess or

welded, 347 SST
or 304L SST

Stainless Steel

Schedule 40, 4“PU-A-629 is the drain line from CPP-722 vessel
seamless or HE-WM-383

welded, 347 SST
or 304L SST
Schedule 40, This pipeline is incased in concrete along with
seamless or pipelines 3“ PUA-1029 and 3“ PUA-208. It is

welded, 347 SST directly attached to a decon valve DCV-WM-8
or 304L SST inside valve box B3. Dwg. 057502 does not show

any other attaching limesor valves before
terminating at WM-185. Decontamination fluid
placed through the pipeline at the valve will not
decon any other line but itself (3” PUA-1028).

Schedule 40, This pipeline is encased in concrete along with
seamless or pipelines 3“ PUA-1028 and 3“ PUA-208. This line

welded, 347 SST is attached to pipeline 3“ PUA-1OO5inside valve box
or 304L SST B3
Schedule 40, This pipeline is encased in concrete along with
seamless or pipelines 3“ PUA-1028 and 3“ PUA-1029.

welded, 347 SST
or 304L SST

Line Vault Schedule 40, An unnamed drain line leading from a concrete
seamless or encasement housing 3“ PUA-1028, 1029,208 and 3“

welded, 347 SST PUA-1023 - drain line from B4 - attaches to 1“
or 304L SST PUA-1023 before it empties into CPP-785 south

sump.
Lke Vault Stainless Steel

Line Vault Stainless Steel

Line Vault Stainless Steel

Line Vault Stainless Steel

.
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Appe]
INTEC Tank Farm ~

Item Identification origin Termination RCIL4
# Number Description Pointoforigin PointofTermination Y(

13 2“PU-A-1038 ProcessWaste VES-WM-185JET-WM- Tie to 3“PU-A-1038
585-3B thru valvePW-WM-

130w/in DVB-WM-



___._.___ _

ix
pelineList Ves-185
lmpliant RCRA Upgrade Pipeline
No Requirements Material Comments

s Lhe Vault Stainless Steel

.
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Item
#

1

2

3

4

5

-
6

7

8

9

IdentificationI
Number I Description

11/4”PLA-104786lCarriesprocess waste from

ICPP-713 (WM-190) cold
sump to valve box C23.

2“PU-A-1318 ‘Tnvauk” Piping

2“PU-A-1309 ‘fivault?’Piping

2“ PU-A-1308 Ynvault”Piping

2“ PU-A-1314 ‘Tuvault” Piping

3“PU-A-1302

3“PU-A-1316

y’pU-A-1315

INTEC Tank
origin Termination

PointofOrigin PointofTermination]

~

713(VES-WM-190)

SR-14, JET -WM-590-4
CPP-713 (VES-WM-190)

Transitions tol W’
PL-A-104786 then

tee’s into 1 Y2’’PL-A-
104710 tbru valve
PLV-WM-79 wlin

DVB-WM-PW-C23

SR-11, JET -WM-590-3 VES-WM-190
CPP-713

SR-12, JET -WM-590-2 I VES-WM-190
cpp-713

TR-42,JET-WM-590-5
VES-WM-190

DVB-WM-PW-B-1O

Tee’sinto3“PU-A-
1301exteriorof

DVB-WM-PW-B 10

VES-WM-190

DVB-WM-PW-B-1O VES-WM-190 “

‘arm
RCRJ



.-.—. —- -— -.—-..—

.-

teline
mpliant
No

tainment

ainment

ainment

StVes- 190
RCRA Upgrade Pipeline
Requirements Material Comments

Schedule 40, The pipe reducer location (outside CPP-713) is
Add Secondary Containment seamless or uti-own at this time, Pipeline name seenx”to

welded, 347 SST change from 2“ PUA-1318 to 1 1/4” PLA-104786 at
or 304L SST this reducer.
Schedule 40, This pipeline is connected to other pipelines that

Difficult Upgrade seamless or route to WM-190 (1 1/2 PUA-1305) and condenser
welded, 347 SST tank HE-WM-387 (CPP-743) inside Control Pit #3.

Add Secondary Containment 2“ PU-A-1318 reduces to 1%’ PL-A-104786

Cut and Cap Line 3“ PUA PUA Goes thru DVB-WM-PW-C-25 valve PW-WM-312
1301 in VaIve Box C24

I I

13’’PU-A-1316 diverts process waste from DVB-
Vault Penetration WM-PW-B 10 to VES:WM-190. Cross tie 3“PU-A-

1304 w/in valve box B 10 connects line 3“PU-A-
1221 to 3“P-A-1316 thru valves PUV-WM-306 and

I IPUV-WM-308.
13’’PU-A-1315 diverts Process waste from DVB-

Vault Penetration? WM-PW-1310 to VES:WM-190. Cross tie 3“PU-A-
1303 w/in valve box B 10 connects line 3“PU-A-
1220 to 3“P-A-1315 thru vahes PUV-WM-303 and
PUV-WM-307.

/

I

lofl



Appendix B

Design Information Summary

Design Information Summary VES-WM-103 thru VES-WM-106 is shown in Table 1-1.
Design Information Summary VES-WM-190 is shown in Table 1-2.

.—.-. . .- —— _— _.—.,. .. -—..
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Table1-1.DesignInformationSummary for Tanks VES-WM-103 throug~ VPZ.UTM-I n<

/ Tank Ideutificatiolt Numt5er VIM’-WM. 107 I 1,

. ---- . ..”. .-...”. e
Years Constructed 1954-1955
Material 316 ELCSS

I Orientating I ly--~–- .-* -i

!. . u“– ,, ,.,— 1””.

.— ------- --- I YES-WM-104 VES-WM-105 VES- WM-106
Design Organization I Blaw - Knox Company Blaw – Knox Company Blaw - Knox Company Blaw - Knox Company
Vendor ; AIIov Fahrir.ntnrc I Alloy Fabricators Alloy Fabricators Alloy Fabricators

: 1954-1955 1954-1955 1954-1955
316 ELCSS 316 ELCSS 316 ELCSS

morlzontal Horizontal Horizontal Horizontal
Total Tank Volume (gal) 30,750 30,750 30,750 30,750
Operatink Volume (gal) 24,500 24,500 24,500 24,500
Tank Cylindrical Length (feet) 38’ 38’ 38’ 38’

[E Standard Flanged and ASME Standard Flan.ed and ASME Standard Flanged and

Total Tank Length (feet) I
_ ___-deep) Dished Heads (-2-feet deep)

A’) ‘ I A9“9
.

I “m,

~“ank Inner Diameter (feet)
.-.

11.5’ 11.5’—---- .. . . . 11.5’ 11.5’
Shell = 11/16”; Shell = 11/16”;

Head = 9/16’ Head = 9/16” Head = 9/16” Head = 9/16”
Tank Su~porting Base Slab 47.5’ x 17’ x 1.25’ thick 47.5’ x 17’ x 1.25’ thick 47,5’ x 17’ x 1.25’ thick
Size (feet) 47.5’ x 17’ x 1.25’ thick

Cylindri al Heads (two per
f ASME Standard Flanged and ASM

tank) 0
Dished Heads (-2-feet deep) Dished Heads (-2-fee~ deeD) ] Dished Heads (-2-feet

~... ,. .-., 1 r- 1.-— . -?6 I 4L” I 42’ I

1 ‘rank Wall Thickness (inches) I Shell = 11/16”;
I Shell = 11/16”;-- . - .. ...

t 1:----
\. ._., I— I I I I

F==--i
Liquid Containment perimeter 12” high x 9“ wide I 12” high x 9“ wide 12” high x 9“ wide 12” high x 9“ wide I

I -,,” — W u
Sump Riser (concrete pipe) 24” Diameter I 124” Diameter
(inches) Pipe Wall 3“ Thi
Sump Dimensions (feet) I 2’X2’ X2’ I 2’X2’ X2’ I

I Buried Tank Depths I

Three - 6“ Diameter Three - 6“ Diameter Three - 6“ Diameter Three - 6“ Diameter
n.. – 2“ Diameter One - 3“ Diameter One - 3“ Diameter One - 3“ Diameter

24” Diameter 24” Diameter
ick Pipe Wall 3“ Thick I Pipe Wall 3“Thick Pipe Wall 3“ Thick

28.5’
21X29X2’

I
2’X2’ X2’

29’ I 90<’ ?Cl<~
I (dimensions to tank bottom) I I I

“, ..
I

L7. d

I

(feet)
Design ~emperature ~F) 135 135 135 135
Design Pressure (psig) External = 9.3 External = 9.3 External = 9,3 External = 9.3

Internal =50 Internal =50 Internal =50 Internal =50
Operating Pressure (psig) 10 in. of HZOto atmosphere 10 in. of HzO to atmosphere 10 in. of H20 to atmosphere 10 in. of H20 to atmosphere
Agitation Air sparge Air sparge Air sparge Air sparge
Cooling Coils (material) 316 SS 316 SS 316 SS 316 SS

I

Ii
,,

!{

II

,)

II
,$



Table 1-2. Design Information Summary for Tanks VES-WM-190.

Tank Identification Number VES-WM-190
Design Organization Flour Corp.
Vendor Industrial Contractors
Years Constructed 196A----
Initial Service Date Spare
Design Code API-650
Material 304L Stainless Steel
Orientation Vertical
Total Tank Volume (gal) 300,000
Operating Volume (gal) 285,000
Design Liquid Specific Gravityi 1.4
Total Tank Length-Straight Side (feet) 21’ (32’ to roof)
Tank Diameter-OD (feet) 50’
Tank Wall Thickness (inches) Floor and lower 8-ft of Walls = 5/16

I I Upper 13-ft of Walls = 1/4” I
Roof = 3/16”

Tank Supporting Base Slab Size (feet) 56’ x 56’ x 2’-6” Thick

Buried Tank Depths (dimensions to tank bottom) (feet) 45’
DesismTemperature (“F) 220\ .,
Design Pressure (psig) Range in HZO:-2.5-10
Operating Pressure (psig) In HZOVacuum :0.4 -0.7
Agitation None
Cooling Coils (material) 304L Stainless Steel
Corrosion Allowancez (roils)’ 125

1This is the original design value. Changes in the design standards after the tank was constructed resulted in the corrosion allowance for the tank being reduced
to 50 roils and the specific gravity being set to 1.3, as a result of the seismic studies described in Section 4.3 of Report INEEL/EXT-99-O0743 written in July
1999 I

2Corrosion allowance is the thickness of the metal that can be lost from the tank wall and still meet structural and operational requirements.

.
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Appendix C

Detailed Cost Estimate
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INTEROFFICE MEMORANDUM

Date: November 3, 1999

To: ‘ R J. Waters m 5304 6-6013

From: RD. ACkUIM
M

MS 3655 6-2963

Subject: SEGREGATION AND RClL4-COMPLIANT STORAGE OF INTEC NGLW –
RDA-34-99

.- Estimating Services has prepared planning cost estimates for the subject project. These estimates
were based on itiormation received between February 2, 1999 and the present.

The Total Estimated Costs (TEC) for the three options are shown below. These costs include
direct and indirect construction costs, G&~ PIP, procurement fees, Engineering costs,
Inspection costs, Project Management costs, Construction Management costs, Conduct of
Operation/Conduct of Maintenance adjustments, escalation and contingency. The estimated
costs have been escalated to the midpoint of the anticipated schedule. For more detailed
informatio~ please refer to the Cost Estimate Suppoti Data Recapitulation form.

~ fx?J ~
WM-190 Option #1 - $34,000,000 $7,300,000 $41,300,000
WM-190Option #2 - $21,300,000 $6,300,000 $27,600,000
Three New 100,000
Gallon Tanks - $26,200,000 $6,000,000 $32,200,000

Attached for your review are the Summary Estimate sheets, the Cost Estimate Support Data
Recapitulation forms, detailed estimate sheets, Contingency Analysis sheets, Contractor Markup
Distribution Repo~ and G&A/PIF Calculation Sheet.

If you have any questions regarding this estimate, please contact me at 526-2963.

RDA

Attachments

cc: Estimate File #2502
R J. Turk MS 3875 d

RD. Adams File

-, ---’,.., ,., .. . . . . ,<.. !. ,. ------
. . . . .. . . . . . ..>. . ------ .——.=---...-/. ..-

—-—.?---- . . - —-..- .---—----. -----..’
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Bechtel BWXT I&he, LLC

COST ESTIMATE SUPPORT DATA RECAPITULATION
..

Project Title SEGREGATION AND RCRA-COMPLIANT STORAGE OF INTEC NGLW
Estimator RD. A&iIllS

‘ Date: November 3,1999
Estimate Type: Planning -
File: -- 2502
Approved By:

ti

L SCOPE OP WOIUG Brief dksmption of theproposedproject

This study identifies four possible solutions to storing INTEC’S Newly Generated Liquid
Waste @GLW)o The first two options involve modifications to the existing WM-190
tank and vadt located in the INTEC tank farm. WM.-19O,Option 1 would clean the
existing tanlq place a layer of grout in the bottom of the tank to flx contamination and
provide afoundation for a new talc. This new tank would be wholly contained within
the existing WM-190 t@ thus Wm-190 would provide a RCM secondary containment
for the new tank

WM-190, Option2 would place a new stainlesssteelfloor in WM-190 on top of grout.
The new floor would be seal-welded to the WM-190 walls. h epo~ finish would be
added to the WM-190 vault floor and walls sufficiently high enough to provide RCk4
secondary containment for the modified WM-190.

The third option would relocate existing tanks WM-103, -104,-105, and -106 to an area
just north of the lNIEC tank f- This relocation would involve unearthing the existing
tanks, building anew, RCIWcompliant vault for the tanks, relocating the tanks to the
vaulg and providing new transfer piping.

The forth option would build anew tank vault structure containing three 100,000 gallon
storage tanks. The design and cost would be similar to Option 3A as described in the
New Tank Farm Feasibility Study (estimate # 2497-3A). The same estimate will be used
for this study.

IL BASISOF’THE ESTIMATE: Drawings, Design Repoti, Engineers Notes an&or
other dbcuma”on upon which the e@imate is ori~”nated

The basis for the estimates was formation provided in theNGLW Storage Study reporg
additional engineering inpu~ the INTEC Tank Farm Facility Tank WM-182AVM-183
Closure Study - RDA-37-98, and the New TankFarmFeasibility Study -IIDA-23-99.

Previous HLW EIS estimates “wereused to estimate tank prices and yard work. Many of
the demolition activities were based on actual productivity experienced on the Tank Farm
Upgrades Project. Engineering provided tank vault ~cavation quantities.

,, ,7...-.r.?...,,f., -7(..< .J,.x!,,, ~+:.. .,> /,, =.-/..’. w.~’=’f.... . ,.;,>,..,,,4< . ..+ ,,, ..- -., .
, ,, . ...,. - —. ..-.
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COST ESTTMATE SUPPORT DATA RECAPITULATION
- Continued -

Project Title: SEGREGATION AND RCRA-COMPLLNW STORAGE OF INTEC NGLW
File 2502

Page 2 of 5

m. ASSUMFITONS: Conditions statements accepted or supposed tie withoutproof of
kmonstration. An awmmption has a ti?rect im~t on total eti”mated cost.

General assumptions for all options:

1.

2.

3.

4.

5.

6.

7.

8.

9.

Subcontractors fhmiliar with work at the INEEL will do all work

The mntract will be awarded through the competitivebid process.

All tanks will be RCIU compliant.

INEEL Site Stabilization wages will apply, no construction overtime or shift
diRerential has been included in these estimates.

No rock will be encountered during excavations.

No asbestos containing material (ACM) will be encountered during construction.

All new tank vaults will be constructed of concrete with stainless steel liners.

All excavated dti from the tank fhrm will have to be disposed of at aLLW lantilll
such as Envirocare in Utah.

All tanks will be stainless steel.

10. For double-encased limes,the encasement will be schedule 10, 304L stainless steel.

11. AU final tie-in welds will receive x-ray NDE. All other welds will receive 10%x-ray.

12. All pipelines exposed to soil will not receive a coat and wrap applicatio~ per C. W.
McKnight.

13. BBWI QA personnel will apply and interpret all pipe PT’s.

WM-190 options:

14. For Option 1, the cooliig coil piping that enters WM-189 through CPP-636 will have
to be cleane~ filled with grout and capped similar to the WM-190 cooling coils due
to removal of CPP-636.
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COST ESTIMATE SUPPORT DATA RECAPITULATION
- Continued -

Project Title: SEGREGATION AND RCIL4-COMPIIANT STONWE OF INTEC NGLW
File: 2502

I
.. Page 3 of 5

15. For Option 2, the cooling coil piping will be cut and capped inside CPP-636. WMin
WM-190, cdoling coils will be cut and capped where they enter the ~ cut filled
with grou$ “andtipped at floor leve~ piping on the tank walls will be removed size~
and boxed...-

16. For Option 1, all instrument lines associated with WM-189 that currently terminate in
or pass through CPP-636 will have to be rerouted.

17. All existing piping above or around WM-190 is radiologically contaminated. Pipe
demolition and disposal will be conducted according to rad waste procedures.

18. The cooling coils within the tank will be grout~ capp~ and left in place except as
stated in assumption number fourteen.

19. When reinstalling or rerouting pipes, there will be one elbow fitting every twenty-five
feet unless current drawings indicate otherwise.

20. Twenty percent of the excavation required for tank vault roof removal will be shored
to avoid undermining existing permanent structures that must remain active.

.

21. Tank vault roof concrete slabs will be sawcut into manageable pieces in-place.

~ 22. All demolished material will be removed in as large of pieces as possible and sized in
the decon/boxing structure within the weather enclosure.

23. The new tank will be fabricated onsite and installed as one assembly for Option 1.
This will require considerable structural additions to the standard tank design.

24. The new,or modfied tanks will have the same number of penetrations and lines
entering the tanks as the current tank except for cooling coils.

25. Tankleaktestsare estimated.as described in the study.

26. When reinstalling near-surfhce piping and ductbanks, assume no radiological hazards
exist except at tie-in points.

27. Weather enclosure will have to be removed and replaced in order to remove the
existing tank roof and install the new tank in one piece for Option 1.

28. A large, heavy-liftcrane like a ringer will be required. Itwill have to be staged
outside the existing tank f= area due to load limitations above the existing tank
vaults.

New Three 100,000-GaUon Tanks

.. -.= ....- .. .— —. .- —.. .— -..
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COST ESTIMATE SUPPORT DATA RECAPITULATION
- Continued –

Project Title: SEGREGATION AND RCRA-COMPLIANT STOIUGE OF INTEC NGLW
File 2502

PaQe4 nf5

29. New Tanks are to be located nor@ of the existing Tank Farm.

30. Piping quantities within the tank vaults are based on the flow sheets provided in the
- dratt lNTEC New Liquid Waste Storage Tanks report. Estimator-generated isometric

routing sketches were used to help define the quantities.

31. Radiologically contaminated material will not be encountered during constructio~
except as noted in the estimate details.

32. When a discrepancy existed b-em the architectural sketches and the mechanical
“ flow sheets, the architectural sketch ir@ormationwas used.

33. Estimates include steel tank supports to raise the tanks off of the vault floor, creating
a secondary containment.

34. Each tank vault has two sumps with two steamhir jets per sump.
~

35. Electrical costs for the tank vaults were based on histori~ square foot allowances.
,

36. Supply line and return line ball valves will be top entxy,captive valves similar to
those used in the diversion valve boxes. All other valves do not have to be remotely
maintainable.

37. Minor changes from the original INTEC New Liquid Waste Storage Tanks estimates
were made to reflect current charging practices for Conduct of Operations/Conduct of
Maintenance.

Iv. CONTINGENCYGUIDELINEIIYll?LEMENTATIONZ%epercentage usedfor
contingency as aktermined by the contingency allowance guiddines can be altered to
reflect the type of construction and conditions that may impact the total estimated cost.

Risks normally present with a project at this stage of development would apply. The high
end of the suggested percentage from the INEEL Cost Estimating Guide for a Planning
level estimate should be sufficient to address risk for WM-190, Option 1 and 2.

Areas mnsidered to be risk drivers for WM-190, Option 1 & 2 include:
. Existing conditions of work area may differ from those assumed.
. Radiation levels may vary._
. Existing tank and vault components may not be able to be removed in the size

pieces assumed.

. I
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COST ESTIMATE SUPPORT DATA RECAPITULATION
- Continued -

Project Title SEGREGATION AND RCRA-COMPLTANT STOIL4GE OF INTEC NGLW
File: 2502

.. Pa~e 5 of 5
r !

. New tank may have to be fabricated in-place instead of placed in one piece.

Risks normally present,with a project at this stage of development would apply. The
suggested percentage from the INEEL Cost Estimating Guide for a Planning level ~

. etiate should be sufllcient to address risk for the new 100,000-gallon tanks.

v. OTHERCOMMENTS/CONCERNS SI?ECII?ICTO TEE ESTIMATJX

The option that addresses relocating and reusing WM-103 through WM-106 was
considered. It was not iidly estimated after initial figures indicated that this would be
a much more costly option than the others. The cost difference stemmed from
disposal cost9 for the large quantity of excavated material. The estimate was not
completed with concurrence of the requestor.

Procurement Fee is applied against construction cost at a rate of 3.5%. G&A is
applied @nst construction cost and Procurement Fee at a rate of 27% with a ceiliig
of $500,000 per year. PIP is applied against construction cosg Procurement Fee, and
G&A at a rate of 4.5%.

The estimating program used to do this cost estimate has the following hierarchy
when costs are rolled up to the summary sheet.

The detailed cost e-e sheets show raw costs without subcontractor/prime
contractor markups or sales taxes.
Sales tax is applied at 5% of material costs (not shown on a specific report).
Subcontractor/prime contractor markups are applied next. The details are shown
in the Contractor Markup Distribution Report.
The appropriate escalation and mntingency are calculated and the details are
shown in the Contingency Analysis sheet..
All of these costs and fimtors roll up to the Cost Estimate Summary.
Subcontractor/prime contractor markups are applied next. The details are shown
in the Contractor Markup Distribution Report.
The appropriate escalation and contingency are calculated and the details are
shown in the Contingency Analysis sheet.
All of these costs and factors roll up to the Cost Estimate Summary.

7.:{,7-- ........>., ,*,... ., .,:.,,,,..-
.— ---- —. .



fhg~h~l BWXTldaho, UC COST ESTIMATE SUMMARY
PRO.I&TNAME SEGREGATION AND RCRA-COMPL!ANT

~

STORAGE OF INTEC NGLW - WM-190
TYPEwmm#m& ;5LJJN1NINQ Mm 03-Nov-~999

LXWION 1: INEE!JINTEC
TIME 10:U68

KQUWOR R J. WATERS
PREPMEOW: R D.-ADAMS
REPomNAMe cost Estimate Sununarv ~“ ~

..

,--

.

..

WBs cost Esumata4 EIement “
Element

Total
Unescalated Escalation InclT=lation

Id. w GINEERIN G. DESIGN AND INSPECTION
“ ~

1.1.1 DESIGN ENGINEERING TITLE I&II . 2$38,600 558,316 3#88,a16

1.1.2 QUALITY ASSURANCE 696,831 187,067 7s3,688
.. -

u JklANAGFMENT COSTS “ w!&&!
1.2.1 PROJECT MANAGEMENT %183$12 43Z782

122 CONSTRUCTION MANAGEMENT 1,381#30 388$12 1,768,742

Q CONSTRUCTION >> $12,537,517

1.3.1 GENERAL CONDITIONS M33J!86 821420 3,764,606

1.3.2 SITEWORK 2#31,846 680#45 3,11&891

10303 CONCRETE 481,083 128,103 680,188

1.33 METALS 80,485 22&8 103,034

1.3.7 THERMAL & MOISTURE PROTECTION 11s,168 32&4 148,683

1.3.9 FINISHES 2Z112 8,191 28,303

1.3.13 SPECIAL CONSTRUCTION 3,103,104 888fi8S 34!71s73

1.3.16 MECHANICAL 681,705 167m ‘718#82

1.3.16 ELECTRICAL 86,047 23,813 - 108,860

& GOVERNMENT FU RNISHFD EQ UIP< >‘azazl!l
104.1 GOVERNMENT FURNISHED EQUIP. l#60,600 276,614 1,728JU

J G6JUPIE ‘ ‘Sla!m!m
1.6.1 G&VPIF ADDER 1,328s0 371360 1,687,600

1JL2 PROCUREMENT FEES 383#84 106,837 >> &!!!!lm

SUBTOTAL INCLUDING ESCALATION . 20,04a#3 6#40~ >> $25,086,501
.“

PROJECT CONTINGENCY

MANAGEMENTRESERVS ~> S1,646,058

CONTINGENCY >> S7,267A43

TOTAL ESTIMATED COST 1 “’ >> S34.000.000

I PROJECT COST PARAMETERS I

I
EDI AS A % OF CONST. + GFE= 30.00%

I

I CONTINGENCY= 35.63%

.

-, - ,- -+,-lr,r . . . ---- - —- ---- . . . . .-—. . . — ———----- .. —.-. .



Bechtel BWXTldaho, UC DETAILED COST ESTIMATE SHEET
RwIO-99

PROJECTNAM= SEGREGATION AND RCRA-COMPLIANT m w ESTIMATEPLANNING
STORAGE OF INTEC NGLW - WM-190 OPT. 1

LOCATION1: INEEIJINTEC
PRCUECTNo.: 2602-1

REWESTOIZ R J. WATERS
PREPAREOW. RD. ADAMS

PAGE# I

DATE 03-NOV-1999
TIME 10:38:37

REF9RTNAW Detail Coat Estimate Sheet

CODE
MATL CREW UNIT LAB TOTAL CONST.

DESCRIPTION QTY UOM UNIT COST SUB HOURS LAB HRS LABOR
TOTAL

EQUIP. .MNL (OT~R 1) COST

j3EslQN ENGINEERING TITLE 1& u

TITLE l&llDESIGN@ 30% OF 1 LOT 0.000 2,938,600 2,938,600
mNsTRucTloN COST

DESIGN ENGINEERING TITLE I&II S~ o $2,938,600 $2,938,600

QUALITY ASSURAN~
Qualitykwmrrce @ 6% OF CONSTRUCTION 1 lot 0.000 687,700 687,700
C08TS

NDE OF WELDS 858 DI 0.16 Z-7250 0.300 197 8,828 88 8,926

QUALITY ASSURANCE SIT 197 “ $696,628 $99 $688,62I3

PROJECT MANAGE=

PROJECT MANAGEMENT SIT o

PROJECT MANA GEM~
PmJadManagerCoal@ 14% OF 1 LOT 0.000
CONSTRUCTION COSTS

1,371,300 1,371,300

PROJECT MANAGEMENT S/7’ o $1,371,300 $1,371,300

COST ESTiMATINQ
Cd EuUmata-TItbll/AFC 1 Lot Z-SZ30 460.000 460 27,639 27,639

.

.
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BechtelBL4!XTldaho, LLC DETAILED COSTESTUIJ’IATESHEET
Rw1O-89

PAoE# 2

PRWECTNALWSEGREGATION AND RCRAZOMPIJANT lYPEOP ESTIMATEPLANNING
STORAGE OF INTEC NGLW - WM-190 OPT. 1

oAIE 03-NOV-1999
PROJECTNW 2602-1 nMe 10:38:37-

LOCATION1: INEEUINTEC
REOLIESTOR R J. WATERS

PREPAREOm RD. ADAMS “ REPOi?iNAMe OetsII Cost Estimate Sheet

.

S/o
CODE

MATL CREW UNIT LAB
DESCRIPTION

TOTAL CONST.
QTY UOM UNIT COST SUB tioufts LABHRS LABOR EQUIP.

TOTAL
.MIWL (OTHER1) COST

COST ESTIM_
CID SUPPORT 2 YR z4230 200.000 400 “ 24,6S8 .’ 24,668

CoatEatlmatlngManagementSup@- 1 Lot 0.000
14% Of EatlmatlngTotal

7,308 7,308
. .

COST ESTIMATtNG S/T Sso $69,616 -. $68,616

W“ mat OLOGICAL CONTROL TECHNICIAN s
RadiologicalContm4Teohnlctana 104 Wks Z-7122 80.000 8,320 372,070 372,070

RadlatlonControl-ManagementSuppoit 1 u
- 10% OF RCT Total .

0.000 S7400 37,200

RADIOLOGICAL CONTROL TECHNICIANS S T

-,

8,320 $409370 $408,270

IR NMENTALo SAFETY & HEA~
EnvlmnmentalSafoty& Health ‘ 104 Wks 2-7120 40.000 4,160 268,030 260,630

ES6H Nknwmant suppott-10%OfES~ 1 Lot
Total

0.000 26,700 .. 26,700

——

ENVIRONMENTAL SAFETY & HEALTH W7 4,100 $282,330 $282,330

PM- CONDUCT OF OPERATI ONS 1
CONDUCT OF MAINTFN~
AsaamblePkannlngTeam 1 Lot Z-631O 10.000 10 740 740

ORIGINATEWCF 1 LOT Z-O21O 4.000 4 298 296

UPDATE WCF 104 WK Z4310 4.000 418 30,772 30,772

lNITtATEHAZARDSANALYSISPROCESS 1 LOT Z-621O 40.000 40 2,968 2,969

,.

-.

.

I



Bechtel BWXTldaho, LLC
Rw104I9

PROJECTNAME SEGREGATION AND RClbWOMPLIANT
STORAGE OF INTEC NGLW -WM-190 OPT. 1

LOCATION1: lNEEL/lNTEC
REOUESTOft R J. WATERS

DETAILED COST ESTIMATE SHEET

TYPEOFmMAT& PLANNING
PROJECTNO.: 2602-1

PREPAREOBY: RD. ADAMS

PAGE# 3

DATE 03-NOV-1999
nME 10:38:37

REPORTNAMe Detail Cost Esthete Sheet

MATL CREW
CODE

UNIT IAS TOTAL CONST.
DESCRIPTION QTY UOM

TOTAL
UNIT COST SUB HOURS LAB HRS LASOR EQUIP. MATL (OTTER 1) COST

L2J.L!l PM- cONDUCT OF OPERA ‘710NS (
CONDUCT OF MAINTEN ANCE
PREPARE SUPPORTING HAZARDSPROJECT’ 1 LOT Z-B31O 30.000 30 2,219 2,219
DOCUMENTATION

POST JOB REVIEW 1 LOT Z531O 10.000 10 740 740

Pmj9ctManagement-Management 1 Lot 0.000 3,770
suppd - 10% Of P.M. Total

3,770

PM - CONDUCT OF OPERATIONS I CONDUC “OF 510 $41*6 $41,496
MAINTENANCE Sfl’

CONSTRUCTION MANA t3EME~

CM@ 12% OF CONSTRUCTION COSTS 1 LOT 0.000 1,176#10 1,176,400
———..— .——.

CONSTRUCTION MANAGEMENT S/7 o $1,176,400 $1,176,400

AaaemblePlanningTeam 1 Lot Z-SS40 60.000 60 4#38 4,438

lNITIATE HPZARIX ANALYSIS 1 LOT Z434D 10.000 10 740 740

PREPARE SUPPORTING HAZAR03 PROJECT 1 LoT Z-0340 30.000 30 2,210
DOCUMENTATION

2,210

APPROVE WORK ORDER 1 LOT z- 60.000 60 3,688 3,698

DevelopInllialJSA6 InputToWwk 1 Lot Z-634(I 60.000 60 4#8 I
Plana

4,438

SCHEDULE WORK ON POD 104 WKS Z-S340 4.000 418 30,772 30,772
,

.
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- Bechtel BWXTldaho, UC DETAILED COST ESTIMATE SHEET PAGE# 4
Rw1O-99

mcmamh!e SEGREGATION AND RCRA-COMPIJAN7 - w ssnm= PLANNING ME 0S4JOV-1999
STORAGE OF INTEC NGLW - WM-190 OPT. 1
lNEEL/lNTEC

PRaEcrNo: 2602-1 . mm lo:3m37
LocAnoN1: m-W: RD. ADAMS - R~w12 DetaIl,Cost Eathnate Sheet
REOUESTOR R J. WATERS

MATL CREW UNIT IAB TOTAL CONST.
COOE DESCRIPTION QTY UOM

TOTAL
UNIT COST SUB HOURS LAB HRS LABOR EQUIP. MAT’L (Omti!i! 1) COST

@?tl ;~~;;~D~c

OUTAGES 20 EA Z-S340 20.000 400 2s,688 28,688

SUBSURFACE INVESTIGATION 1 LOT Z-6346 80.000 80 6$18 6,918

Pm]od ContinuousSutvk&mce (3 104 Wke
Hour8/Day)

Z5340 8.000 832 61,642 61,643

P08T JOB REVIEW 1 LOT Z-S340 10.000 10 740 740

00401400 PoolAwmunl(CO+ CE Dhad l-lam) 1,646 Houw Z-CPP 1.000 1,646 62,336 62,336

CM - CONDUCT OF OPERATIONS I CONDUC ‘roF
MAINTENANCE S/7’

3,866 $206#0 $206,430

M GENERAL CONPITIONq
SUPERVISION @ 10% OF LABORHOURS 7,475 HRS PIPF 1.000 7,476 307,748 307,746

OUTAGE COORDINATOR 1,870 HRS PIPE 1.000 1,870 70s76 70,276

TRAINING @6% OF IABOR HOURS 3,740 HRS SKWK 1.000 3,740 129,106 129,106

HEAW RINQER CRANE WIMIN; OF 300’ 20 MO EQHV 170.000 340 110,704 1,000,000
GEit

1,110,704

M08/DEMOBCRANE 1 LOT ENQR 600.000 800 26,046 16,000 42,048

S?A4U.TOOLS& CONSUktASLSS@4% W 1 LOT 106,900.00 0.000
1.A80R O08T GEhJ

108,900 106,900

CONTRACTOR MOBIDEMOB~ 1.6% OF IABOR
HOURS

1,120 HRS SKWK . 1.000 1,120 36,662
GElu

36,662

GENERAL CONDITIONS S/7 18,40s $662,640 $1,016,000 $106,900 $l,806#40

:..



Bachtel BW)(Tldaho, LLC DETAILED COST ESTIMATE SHEET
Rw 10-80

PAQE# 6

PROJECTNAM!2SEGREGATION AND RCRA-COMPLIANT TYPEOFESTIMATEPLANNING
STORAGE OF INTEC N(3LW - WM-190 OPT. 1

DATE 03-NoV-1999

INEELIINTEC
PROJECTNO.: 2602-1 nME 10:38:37

LOCATION1:
R J. WATERS

PREPAREOw RD. ADAMS REPORTNAME Detail Cost Esthnate Sheet
RE9UEaTOR

MATL CREW UNIT LAB TOTAL CDNST. sic
:ODE DESCRIPTION QTY UOM

TOTAL
UNIT COST SUB HOURS LAS HRS LABOR EQUIP. .MATL (OTHER 1) COST

“WENERAL CONTRACTOR*

WORKABILITYWAWOOW N-1 HWOAYX21 104 Wks ‘sWVK 84.000 8,736 301,667
MEN X 4 DAYIWK

301,667
GEAI

CHANGED CONDITIONS - .SHRfDAYX 21 104 WKS sKWK 42.000 4,368
MEN X 4 llAYM/EEK GEhI

160,783 150,783

POST JOB REVIEW 1 LOT 10.000 10 369
~W~k

369
.. —

GC - CONDUCT OF OPERATIONS 1CONDm “OF
MAINTENANCE Sf7”

13,114 $462,700 $462,709

!dlZ SITFWOR~

SITEWORK SIT c1

w JWSC CONCR~
DECON SR #11,12,14 7 EA LASR 80.000 680
IX/B B-10, S-11, O-23, C-25

18,860
GEh

16360

REMOVE TR’S, SR’S,M4NWAY CAPS 6 JB 14 EA
FOUNDATIONS

DEMO1 20.000 280
GEFJ

8,771 8,771

DEMO DVB C-25 1 LOT DEMO1 80.000 80 2,606 2,606
N —, .

MISC CONCRETE SIT 820 $28,127 $28,127

.

.
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Bechfel BIh!%Tldaho, UC

}

DETAILED COST ESTIMATE SHEET

,.,

Rwl&S9
PRO.JECTNAMESEGREGATION AND RCRA40MPIJANT

STORAGE OF INTEC NGLW - WM-190 OPT. 1
TYPEw ww= PLANNING

PRWECTNOJ 2602-1
LocmONl: lNEEIJINTEC
REOIJE.STOR R J. WATERS

PREPAREOm RD. ADAMS

PAGE# 6 .

OATE 03-NOV-1999
. .nMe 10:38:37

~we Detail Cost Estlrnate Sheet

MATL CREW UNIT LAS TOTAL CONST.
CODE DESCRIPTION QTY UOM UNIT OOST SUB HOURS

Slc
MS HRS LABOR

TOTAL
EQUIP. .MAT’L (OTHER1) COST

~ BLDG, 636
DEACTIVATION 1 LOT . 0.000

-.-...Mnlllu- ~
3,000 3,000

f2Ffi
AssumaBldg.&XIsshllarb Sldg.034awertd
Inh HLWFdltly OispodtbnSudy,
CI+AWCTERKA’TIQI 1 LOT 0.000 6,600 6,600

GEh
D6D 1 LoT 0.000 26,000 26,000

BLDG. 636 S/’7 o $34,600 $34,600

~ cuT. DEcON. & cAP PIPE
.

~LING OOILEcOLATION-

180LATE SUPPLY HEADER 1 LOT PIPE 16.000 16 601 40 841
t

SET UP OATCH BASIN 2 PLC 200.00 PIPE 16.000 32 1303 80 400 1,683

DISPOSE OF LIQUIDS 2 EA PIPE 12.000 24 902 60 982

REMOVE ~ VALVES 2 EA PIPE 8,000 16 601 40 641

DISPOSE OF LIQUIDSFROMVMVE REMOVAL 2 PLC PIPE 12.000 24 S02 co 962

PURGE SUPPLY HEADER 1 LoT PIPE 12.000 12 461 30 , 600 . 981

INSTALLTEMP PURGE LINETO PEW 1 LOT 2$00.00 PIPE 80.000 80 3,006 200 2,600 6,708

~ BUND FLANGE W/ B6G 2 E/$ ~o PIPE 4.000 8 301 20 700 1,021

SETUP RADIOLOGICALCONTROL20NE 1 LOT 600.00 PIPE 60.000 60 2,265 600 2,766

~ND!VIDUAL UNES-

SUPPORT EXISTING, EXPOSEDUNES 2100 LF 7.16 SKWK 0,860 1,806 62J43 -“””iim 77,368

SET UP OATCH 8ASIN 22 PLC 20.00 PIPE 4,000 88 3,307 220 440 3,967

sST UP INSTR. UNE OATCHTROUGHS 6 EA 3,600.00 PIPE 120.000 720 27,068 1,800 21,000 60,468

)

.

d

I



Bechtel BWXTldaho, LLC DETAILED COST ESTIMATE SHEET PAQE# 7
Rev10-0!3

PR~ECl NAME SEGREGATION AND RCRA-COMPIJANT
STORAGE OF INTEC NGLW - WM-190 OPT. 1

lVPE OPESTIMATEPLANNING DAIE 03-NOV-1999

INEEIJINTEC
PROJECTNO.: 2602-1 mME 10:38:37

LOCAllON1:
REOUESTOFt Ft J. WATERS

PREPAREDB~ RD. ADAMS RSPORTNAME Detail Cost Estfrnate Sheet

MATL CREW
CODE

UNIT LAS TOTAL CONST.
DESCRIPTION QTY UOM

TOTAL
UNIT COST SUB HOURS LAS HRS LA80R EQUIP. .MAT’L (OTTER 1) msT

~ cm. ~ ECON. & CAP PIPE
DISPOSE OF LIQUIDS 1 LOT PIPE 40.000 40 1,603 60 1,663

UNSOLT & REMOVE OOOLINQCOILFIANQES 72 PLC PIPE 2.000 Iu
1 1P

6~12 360
PIPE

6,772

WATER & H.P. AIR FLUSH (3 T&lES) 81 PLC 60.00 PIPE 16.000 1#98 48,704 3,240 4,060 66,994

TEMP PURGE LINETO PEW 81 EA 30.00 PIPE 2.600 203. 7,610 1,013 2A30 11,062

SET UP RADIOLOGICALCONTROL ZONE 1 LOT 600.00 PIPE 200.000 200 7,616 460
Htx

600 8#38

CONFINED SPACE ENTRY REQUIREMENTS 4 EA PIPE 40.000 160 6,013 6,013

cUT l~UNE . 2 EA PIPE 8.626 17 648 43 691

REMOVE 10”PIPE 40 LF PIPE 0.676 27 1,016 68
—EWE

1,082

OAP 1~ LINE 1 EA 160.00 PIPE 30.000 30 1,127 76 160 1,362
PF

sti & BoX lr PIPE 5 CUTS PIPE lAoo 7 263 18 281

cUT ~ ENCASEMENT 14 EA PIPE 6.000 84 3,167 210
. .

3,367

REMOVE 6“ PIPE 28s LF PIPE 0.376 99 3,736 246 3,s84

cAP r PIPE 3 EA 60.00 PIPE 16.600 60 1,860 124 160 2,134

SIZE 6 SOX& PIPE 3E cUTS PIPE 0.676 31 1,161 77 1,228

CUT 4. ENCASEMENT 2 EA PIPE 6.260 11 396
J??EZ.

26 421

REMOVE 4- PIPE 30 LF PIPE 0.280 8 316 21 337

sIZE & BOX 4’ PIPE 4 CUTS PIPE 0.600 3 120 8 128

GUT 3- PIPE 18 EA PIPE 4.880 88 3,301 219 3,620

REMOVE 3- PIPE 390 LF PIPE 0.226 88 3,298 218 3,616
f+

cAP 3“ PIPE 8 EA 26.00 PIPE 10.130 61 2,264 162 160 2,686

.
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Bechtel BWXTldaho, UC DETAILED COST ESTIMATE SHEET
Rw IQ-W

PAGES 8

PROJECTNAMESEGREGATION AND RCRA40MPUANT m% of ESIMAnZ PLANNING
STORAGE OF INTEC NGLW - WM-lSO OPT. 1

ONE OS-NOV-1999

INEEIJINTEC
PRIIIECTNO; 2602-1 . .TM= 10:3S:37

LOCAllON1: PREPAREOBY: RD. ADAMS REPURTNAMEDetail Cost Estimate Sheet
REalJEaToFt R J. WATERS

CREW UNIT LAB
CODE

TOTAL CONST.
DESCRIPTION QTY UOM

TOTAL
UN!?ICmi!k7 SUB HOURS LAB HRs LABOR EQUIP. .MArL (OTTER 1) COST

liwlJ?x ~~~~;~;PIAP PIPE
45 CUTS PIPE 0.735 w “ 1,243 83 1,326

CUT % PIPE 16 EA PIPE 1.310 21 788 62 . 640

REMOVE % PIPE 370 LF PIPE 0.188 70 2,614 174 2,788

CAP T PIPE 1 EA 26.00 PIPE 3.400 s 128 8 26 181

SIZE & BOX 2- PIPE 47 CUTS PIPE 0.610 29 1,077 72 1,14s

CUT 1 lW PIPE 78 E4 PIPE 1.310 102 3,840 266 4,086

REMOVE 11/2 PIPE 1,035 LF PIPE 0.188 196 7,312 488 7,789

CAP 1 1~ PIPE “ 38 EA 17.00 PIPE 2,626 102 3,647 266 663 . . 4.766

sKE & 60X 1 1/2”PIPE 54 CUTS PIPE 0.610 33 1,238 83 1,321

CUT 1 1/4”PIPE 2 EA PIPE 1.310 3 98 7 106

REMOVE 11/4= PIPE 40 LF PIPE 0.188 8 283 19 301

OAP 1 lt4” PIPE 1 EA 20.00 PIPE 3AO0 3 “ 128 8 20 166

SIZE & BOX 1 1/4”PIPE 5 CUTS PIPE 0.610 3 116 8 122

CUT 1- PIPE 14 EA PIPE 4,340 18 688 46 736

REMOVE 1“PIPE 310 LF PIPE 0.188 68 2,180 148 2,336

CAP 1=PIPE 2 EA 10.00 . PIPE 3AO0 7 266 17 20 -. 292

SIZE & BOX 1“PIPE 38 CUTS PIPE 0.610 24 884 60 864

CUT lt2. PIPE 102 EA PIPE 1.310 134 6,021 336 6,366

REMOVE 1/2”PIPE 775 LF PIPE 0.160 116 4,368 296 4,663 I

CAP 1/2=PIPE 46 EA 10.00 PIPE 2Q60 108 4,069 270 480 4,809 !

SIZE & BoX lM PIPE 93 CUTS PIPE 0.610 67 2,132 142 2,274



Bechtel BWXTldaho, LLC DETAILED COST ESTIMATE SHEET.
Rev10-6S

PAQE# O .

PROJECTNAME SEGREGATION AND RCRA40MPLtANT ITPE OFESTIMATEPLANNING DATE 03.Nov-1999
STORAGE OF INTEC NGLW - WM-190 OPT. 1

LOCATION1: INEEIJINTEC
PROJECTNO.: 2602-1 TIME 10:38:37

R J. WATERS
PREPAREDBy: RD. ADAMS REPORTNAME Detail Cost Esthnate Sheet

REQUESTOR

CREW UNIT LAS TOTAL CONST.
CODE DESCRIPTION QTY UOM

TOTAL
UNyC;ST SUB HOURS LAS HRS LASOR EQUIP. MATL {OTTER 1) COST

Zxkld.1 CUT. DECON, & CAP PIPE
cUT 1/4. PIPE 88 EA PIPE 1.310 116 4,332 289 4,s21

REMOVE 1/4”PIPE 800 LF PIPE 0.188 160 6,662 376 8,028

CAP ‘V4”PIPE 44 EA 10.00 PIPE 1.876 83 3,100 208 440 3,747

SIZE & BOX I/# PIPE 110 CUTS PIPE 0,610 67 2,622 168 2,890 1

I

.——. ——... ..——+.

CUT, DECON, & CAP PIPE SIT 7,073 $280,282 $13,041 $60,243 $600 $324,086

lxklf21 ~STRUMENT & ELECTRIC/#
TC CONDUIT& WIRE. 2,400 LF ELEC 0.160 300 12383 912 13,196

PULL BACKOABLEIN DUCT8ANK8 4 EA ELEC 90.000 380 12,283 12,283
c

cUT, RUBBL12E& BOX OUCT’BANKCONCRETE 28 CY LABR 20.000 620 16,847 16,047

REMOVE DIREOT-SURIED 500 LF ELEC 0,060 26 863 863

INSTRUMENT & ELECTRICAL S17 I 1,285 $41,068 $912 $41,978

w CLEAN & TEST TANK
INSTALLPU~ IN WM-lSO 1 EA 3,600.00 WASH 80.000 80 2,788 600 3,600 8,798

F

CONTROL TRPJLER 1 EA 70,000.00 WASH 80.000
-.,

80 2,798 600 70,000 73,298

INSTALLTANK WASHER 2 EA 11,000.00 WASH 80.000 180 6,696 1,000 22,000 28,698

WASH TANKS (3 WASHES PER TANK) 3 EA WASH 60.000 160 6348 938 8,183

DISCONNECT AND DECON PUMP 1 EA WASH 40.000 40 1,388 260 1,648
F

cHARAOTERliNlON TEST 4 EA WASH 20.000 80 2,798 600 120,000 123,298

.
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Bechfel BWXT/daho, UC DETAILED COST ESTIMATE SHEET
Rw1O$9

PAGE# io

PROJE(XNAMe SEGREGATION AND RCRA-COMPIJANT lYPE OFSSTIMATEPLANNING
STORAGE OF INTEC NGLW - WM-190 OPT. 1

OATS03-NOV-1999

lNEEtJtNTEC
PROJECTNo: 2602-1 . .me 10:38:37

LOCATION1:
REOUESTOlt R. J. WATERS

“ PRSPAREOBY: RD. ADAMS REPORTNAME Oetall Cost Esthete Sheet

sic
CODE

CREW UNIT LAB
DESCRIPTtON

TOTAL CONST.
QTY UOM UN!?C;ST SUB HOURS LAB HRS IABOR EQUIP.

TOTAL
. MATL (OTHER1) COST

M CLEAN & TEST TANK
pH TESTS (1 PER RISER# TIMES) 24 EA WASH 20.000 480 “ 16,787 S,ooo 7,200 26,087

CLEAN & TEST TANK S17 1,070 $37~21 $8,888 $ss,600 $127,200 $268,808

w GROW TANK BOTT~M5
ACCESS RISERS NOT ALREADYOPEN 4. EA GROUT 20.000 80 2,684 686 ~ 3,360

.

SET UP GROUT PUMP 1 LOT 30,000.00 GROUT 10.000 10 337 83 30,000 30420

FLEXIBLEUNEIBALLVALVESETS FOR 1 LOT 400.00 QROUT 100.000 100 3,367
WASTE REMOVAL6 LIQUIDREMOVALPIPE GEN

833 400 4.600

PLACEGROUT 148 CY 80.00 GROUT 3.000 U8 ‘14,747 3,849 11,680 30,076

GROUT TANK BOITOMS S/7 828 $21,146 $6,231 $42,080 $68466

w J?EM VE VA LT RO05o u
SAWCUT ROOF DECK 122 LF 0.000 3,660 S,660

.CQ
ATTACH UFTING EYES 112 EA 40.00 —w 3.760 420 12,838 1,120 13,768

DECON & BOX CONCRETE SLAS 1,215 CF LABR 0.160 182 6,484 6,484

REMOVE BEAMS 9 EA ENGR 140.000 1#80 41,026 41,026

OECON, SIZE& DISPOSE OF BEAMS 1 LOT LABR 8(10.000 800 24,072 24,072

REMOVE VAULT ROOF S/7 2,882 $8$219 $1,120 $3,860 $87,989
.,

w BEMOVE TANK ROOF
CUT & PREP TANK WALL FOR NEW ROOF 1s7 LF BOIL 3,760 688 28,641 1473 28,114

‘ REMOVE TANK ROOF 1 LOT BOIL 300,000 300 13,676 13,676



Bechtel BWXT Idaho, LLC DETAILED COST ESTIMATE SHEET PAQE# 11
RwID.99

PROJECTNAM& SEGREGATION AND RCRA-COMPLIANT lYPE OFESTIMATEPLANNING DATE 03.Nov-199fJ
STORAGE OF INTEC N(3LW - WM-190 OPT. 1 PROJEOTNO.:2602-1
INEEIJINTEC

rkf~ 10:38:37
LOCATION1: PREPAREDBW RD. ADAMS REPORTNAM= Detail Cost Eatimste Sheet
REQUES70R: R J. WATERS

CREW UNIT LA6 TOTAL CONST.
CODE DESCRIPTION QTY UOM UN!?;ST SUB

SJo
HOURS LAS HRS LABOR

TOTAL
EQUIP. . MATL (OTHER 1) COST

l!x?iis FEM~vE TANK ROOF
CUT UP& DISPOSE OF TANK ROOF 700 LF BOIL 0.300 210 9,603 526 10,028

TANKWALL BRAOING- ALLOW 1 LOT 10,000.00 BOIL 300.000 300 13,676 760 10,000 24,326

REMOVE TANK ROOF S/T’ 1,399 $63,293 $2,746 $10,000 $76,041

u EAR~R~
M40HINE EXCAVATE TO EXPOSEVAULT ROOF 1,000 CY E)(C 1.876 1,876 67JM33 12,600 70,463

HANO EXCAVATE AROUND PIPES, =C. 1,Oao CY Exc 11.260 11,260 347,776 76,000 422,776
L?hw

SHORE AS REQUIRED - ALLOW 450 SF IRON 0.000 6,760 6,760

IMPORT FILLk44TERlAL 2,000 CY TRHV 0.060 100 3,260 1,600 4,860
LVR7

BACKFILL 2@oo CY ENGR 0.600 1,000 32,660 8,000 40,660
Kne.1

DRAINAGE FASRIO 7,400 SF 0.000 2,690 2,680
QIRz .

EARTHWORK SfT 14,225 $441,668 $97,100 $9,340 $647J19f

w 7EM~RARyV~ LINE EAR~R~
SURVEY & LAYOUT EXCAVATIONSITE 1 LOT ENQR 20.000 20 661 661

SET UP RADIOLOGICAL00NTROL-S 1 LOT ENGR 40.000 40 1,302 1,s02

EXOAVATEAREA (hIUWHINE) 100 CYD 0.000 7,600 7,600
L?f81

HAND EXCAVATION 3a CYD LABR 11.260 428 12,863 260
WRl .

13,114

BACKFILL& _AOT 13s CYD 0.000 8,280 8,280
Q@ .

DEOON EARTH MOVING EQUIPMENT 1 LOT ENGR 80,000 90 2,930 2,000 4,930

.



Bechtel BVWtT/daho, UC . . DETAILED COST ESTIMATE SHEET
Rw 10.80

PRO.JECTNAWSEGREGATION AND RCRA-COMPLW4T
STORAGE OF INTEC NGLWI-VW-199 OPT. i

LOCATION1: INEEtJINTEC
REOUESTOR R J. WATERS

TYPEOFESTIMAm PLANNING
PRmxaxtm 2602-1

PREPAREOsw RD. ADAMS

MATL CREW
CODE DESCRIPTION- QTY UOM UNIT COST SUB

lA2J?r3 TEMpoRARyv~LINE EARTHWORK
SURVEY EARTH MOVING EQUIPMENT 1 LOT ENQR

TEMPORARYVOG LINE EARTHWORK Sfl’

3A?.A
IT

EMPORARY SERVICE~ ‘
VOQ BLOWER - 2600CFM I 1 I EAl %ooo.oolslim

I I I
I HEPASKIDS - 2MNN2FMSINGLE PASS 2 EAl-%’iiml-
1 I I I I Hw

I CONDENSATE RECEIVERTANK 1 EAl 4,000.001 PIPE

I OONOENSATE RECEIVERTANK SHIELDINQ I 1 I LOT I 2,600.001 PIPE
rwlm

~ DBLENOABEDCONOENSATELINE-27W i 7Lt i LF t~k
I I I I I PIP(

] DBL. ENCASED VOQ UNE - 4= 260 LF I 160.001 PIPE
1 1 I I I PIP(

I 4- SSTMA!NUNE “ 60 LF i 80.001 PIPE
I I PIP1

PIPE SLEEPER SUPPORTS 37 E/4 20,00 PIPE

TEMPORARY UTIUTIES 1

PIPE SLEEPER SUPPORTS 37 ‘: +

I PIPE TIE-INS 141EAI i PIPE

DISOONNEOT, DECON ANO REMOVESYSTEM 1 LOT VOQ
R

BOX & PROOESS WASTE 3 EA VOG

TEMPORARY SERVICES SIT

II I I

PAGE# 12

DATE 03-NoV-1999
. . mM= 10:38s7

REP9RTNMIE Detail Cost Estimate Sheet

UNIT LAB TOTAL CONST.
HOURS LAS HRS tABOR EQUIP. . MAT’L

20.000 II “ 20 I 6611 2,000 I

598 $18,399 $4,260

20.000 20 710 60 1,000

20.000 40 1419 ~100 20,000

20.000 20 762 60 4,000

20.000 20 762 — —60 2,600

2.800 203 7,629 608 — 7,700

3.760 938 36,231 2,346 40,000

10.000 30 1,061

1,760 $86,186 $3,324 $80,68[

.

-’
*

2,661

$16,780 $38,429

1-----1,760

21,619

16,836

77,676

6,806

l/t61

, .20,000 20,000

1,436

3,006

10,606

1,061

---t-l



Bechtel BWXTldaho, LLC
Rw I&L@

PROJECTNAM~ SEGREGATION AND RCRA420MPLIANT
STORAGE OF INTEC NGLW - WM-190 OPT. 1

LtXATION1: INEELIINTEC
REQUESTOR R J. WATERS

DETAILED COST ESTIMATE SHEET PAQE#

TVPEof ESTIMATEPLANNING DATE
PRWECTNW 2602-1 nM.E

PREPAREDW: RD. ADAMS REPORTNM@

~3

03-NOV-1999
10:38:37
Detail Cost Estimate Sheet

CODE DESORWTION QTY

CONCRET~
AOD SLOPED GROUT TO TANK 601TOM 10

CONCRETE SfT

I lPREcAsTmRETREssED sm I

IlALz CONCRETE RI ERSs
RISERS I 5

t

I
1

DV6-C25 1

CONCRETE RISERS S~

@IALs It

DmS 3“SST UD 1
1

I
I

DV6 C-25 SST UNER 216

METALS SIT

Imz lJHERMA~&MOISTURE PROTECTIO~ I

w
CY

‘+
80.00 IASR 7.000

,

EA 31,000.00 IRON 16.000

SF 26.00 60tL 2.000

TOTAL CONST.
IAB HRS LASDR

TOTAL
EQUIP. . MAT’L (O~WER1) COST

70 2,106 800 2,906
.—

70 $2,108 $800 $2,906

%30 20,103 225,000 246,103

600 “ 19,146 36,000 66,146

1,230 $30J4B $261,000 $300,24!

100I $4621 800 I 20,000 I I 24,252
1 I 1 I I

461 1,3811 320 12,000 I 13,701

140 “@,833 $1,120 $32,000 $37,96:

16 602 160 31,000 31,762

432 19,s48 1,080 6,400 26,028
~ . . . —— 1 I -—...

I I I I I
447 $20,160 $1,240 $36#oo $s7,790

4
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Bechtel BWXTldaho, LLC
Rev1W29

PROJECTNAME!SEGREGATION AND RCRACOMPIJANT
STORAGE OF INTEC NGLW - WM-190 OPT. 1

LOCATIONt INEEIJINTEC
REOUESTOR R. J. WATERS

DETAILED COST ESTIMATE SHEET

TYPEOFESTIMATEPLANNING
PROJECTED.: 2602-1

PREPAREDW, R D, ADAMS

PAGE# 16

DATE 03-NOV-1998
TIME 10:38:37

REPORTNAME Detail Cost Estimate Shaat

UATL CREW UNIT LAS TOTAL CONST. S/c
CODE DESCRIPTION QTY UOM

TOTAL
UNIT COST SUB HOURS LAS HRS LA80R EQUIP. . MAT’L (OTHER 1) COST

lt%l!il MATH R ENE CLOSESUR~
FOUNDATION 171 v 0.000 76,960 76,960

c~c
LIGHTING 15,000 SF 0,000 46,000 46,000

FI FC

HhV 15,0D0 SF 0.000 62,600 62,600
HVAC

DISWUWLE STRUCTURE 1 LOT SKWK 800.000 000 27,616 8,000 36,616
——. . .. ..——.

WEATHER ENCLOSESURE S/7 1,600 $66,232 $2s,000 $271,800 $174,460 $624#82

- ~00,000 GALLON NEW TANI(
FA8 200,000 GALTANK SST 1 LOT 666,000.00 801L 6120.00 8,120 276,930 666,000 632,930

ANCHOR 60LTS 24 EA 600.00 801L 30.000 720 32,680 12,000 4,680

POSITiONINGGUIDES - ALLOW 1 LOT 16,000.00 SOIL 400.000 400 18,100 16,000 33,100

REh@VE WEATHER ENCLOSURE 1 LOT LA6R 800.000 800 24,072 8,000 32,072

RIG, PIO~ SET, 80LT DOWN NEW TANK 1 LOT 801L 600.000 600 22,626 22,626

INDEPENDENT INSPECTION OF TANK 1 LOT 0.000 26,000 26,000
TANK

“U/W TES~
.——

PERFORMTEST 1 LOT TEST 1400.00 l#oo 48,643 48,643

LEAKTEST INSTRUMENTS 1 LOT 40,000.00 ELEC 0.000 40,000 40,000
TAN/(

200,000 GALLON NEW TANK Sfi 9,640 $423,160 $8,000 $623,000 $26,ooo $1,079,160

I&K!.& NEW R00F ON OLD TA Nl(
NEW ROOF ON OLD TANK 1 LOT 270,000.00 801L 3980.00 3,880 180,096 270,000 460,096
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Bechtel BWXT/daho, UC DETAILED COST ESTIMATE SHEET
ReJV10-S9

PROJECTNAMESEGREGATION AND RCRAGOMPIJANT lWE~ ESRMAE PLANNING
STORAGE OF INTEC NGLW - WM-190 OPT. 1 PROJECTNO: 2602-1

LOCATION1: INEEIJINTEC
REQIJiSTOk R J. WATERS

PREPAREDm RD. ADAMS

,

CODE
CREW UNIT US

DESCRIPTION QN UOM UN!’ttST SUB HOURS

L?&?a NEWROOF ON OLD T~
REPLACEWEATHER ENCLOSURE 1“ LOT SKWK 800.000

GFN

NEW ROOF ON OLD TANK S/7

lalE pkwlmAL I I I I I

MECHANICAL S/T’

MdEtl FEW UMP DRAIN PIP=s
204L PIPE I 20 I LF 16.00 PIPE I 0.760

I I I I I PIPF!

i ELBOWS 6 EAl 16.001 PIPE i 0.760
I I I I I PIPFI

I CUT HOLE IN OLD TANK 2 EAl PIPE I 11.260
I I I
I FIELD BW 12 EA I—t””--”#i+-ii’ii
I 1 I I I P\Pd
] TIE-IN SEALWELD 2 EAl PIPE I 17.260

NEW SUMP DRAIN PIPES S~

Ud.f!3 WJK RI ERSs
12”SCH40S04L PIPE II180 LF 230.00 PiPE I 1.300

PIPI=

12*WN FIANQE 4 E/4 700.00 PIPE 1.000

12=BUND FLANGE 4 EA 600.00 PIPE 1.000
EWE.

12”B&o SETS 4 E4 100.00 PIPE 22.600

12”BW 4 “EA PIPE 14.600
P/pal

lrTIE-lN BWISEALWELDS 8 EA PIPE 102AOO

TOTAL
LAB HRS

800

4.780

0

16

6

234

4

4

90

PAGE# 15

DAIE OS-NOV-1999 “
. .mMe 10:38:37”

REIWRTNAME Detail Cost Esthete Sheet

CONST. Sfc
LABOR EQUIP.

TOTAL
. MATL (OTHER 1) COST

27,616 16,000 42,616

$207,711 $16,000 $270,000 . . $492,711
.

I

—— .

I I I I

1 I

169 11 80 ‘ 270

646 66 902

%684 132 2,116

1$97 88 1,383,-

$4,869 $323 $390 - $6,672

8,784 686 4140 60,779

. 160 10 2,600 2,960

160 10 2#oo 2,660

3,382 226 400 ----qw-

2,180 146 2,326

30,786 2,048 32,834

I I 1 I I



Bechtel BWXTldaho, LLC DETAILED COST ESTIMATE SHEET PAGE# 17
RevI&fitl

PRO.lECTNAM12SEGREGATION AND RCRA<OMPLIANT TYPEOFESTIMATEPIANNING DATE 03-Nov-1999
STORAGE OF INTEC NGLW - WM-190 OPT’. 1 PROJECTNOJ2602-1
INEEUtNTEC

TIME 10:38:37
LOCATIONt PREPAREDBW RD. ADAMS REPoRTNAME Datall Cost Est[mste Sheet
REQUESTCW R J. WATERS

12ilEJi

L2rlLa

Mi?M

MATL CREW
DESCRIPTION QTY IJOM UNIT COST SUB

TANKRISERS
10’’SCH4O2O4L I 22 I LF 164.00 PIPE

J?i,e?
10- WN FLAN13E 1 EA 700.00 PIPE

10”BLINOFLANGE 1 EA 000.00 PIPE
I I I I PIP(

W’ B6G SETS 1 EAl 90.001 PIPE
I 1 I 1 $?

10”BW 1 EAl PIPE
1 I I I Pl~

10”TIE-IN SW 2 EAl PIPE

TANK RISERS S/’7 ,

DVB 426 PIPE PENETRATI oN~
PIPE PENETRATIONS- ALLOW 8 EA

w

DVBG26 PIPE PENETRATIONS SiT

REPLACE REM OVED IJ NES
10”SCH 40 S04LPIPE I 40I LF 164.00 I PIPE

i I I i PIP~

10”90DEG BWEL 1 EAl 995.001 PIPE

m SHOP SW 1 ISA PIPE

1~ FIELD BW 2 5A PIPE

I I I I PIPJ
1~ SHOP )(RAY 1 EAl PIPE

WY
10”FIELD )(RAY 1 EA PIPE

INIT LAB TOTAL CONST.
tlOURS LAB HRS LABOR

TOTAL
EQUIP, MArL (OT%R 1) COST

1.200 26 992 66 3,608 4,666

1.000 1 38 3 700 740

1.000 1 3s 3 600 640

18.760 19 705 47 80 842

8.000 8 301 20 321
I

87.760 176 6,696 430 7,034
— — .—.””.”””. ..”....-..-””””-.,

1,440 $64,110 $3,600 $61,998 $100,70?

0.000 8,000 8,000

0 $6,000 $6,000

0.600 24 802 60 6,660 7,622

OAOO 16 1 996 1,011

6.600 6
...— . .—

207 14 220

8.000 18 601 40 641

S7.760 176 6,696 439 7,034

8.626 9 324 22 346

0.000 40 40

0.000 4io 410

4

.
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Bechtel BWXTIdaho, UC DETAILED COST ESTIMATE SHEET
RwIO-89

PAGE# 18

PRWECTNAW SEGREGATION AND RCRA40MPLlANT lYPEOF ESTIMATEPLANNING
STORAGE OF INTEC NGLW - WM-190 OPT. 1

ONE Owuov-lfw
PROJECTNO: 2502.1

LOCATION1:
. . nMe 10:3657

[NEEUtNTEC
REOUESTOR R J. WATERS

PREPAREOw: RD. ADAMS REPORTNAMEDatsil Cost Estimate Sheet

MAn CREW
CODE

UNIT LAB TOTAL CONST.
DESCRIPTION WY UOM

TOTAL
UNIT COST SUB HOURS LAB HRS LABOR EQUIP. . MArL (Owm 1) COST

- J?EPLACE REMOVED Li~
10”TIE-IN XRAY 2 EA PIPE 0.000 “ 1,000 1,000

rSCH10304L PIPE 270 LF S0.80 PIPE 0.360 “ 95 3,s51 238 8,316 12$105

r SOOEG BW El. 16 EA 136.00 PIPE 10.000 160 6,013 400 2,160 8,673

S“FIELD BW 7 EA PIPE 8.700 61 2,289 162 241

6“TIE-IN BW” 10 EA PIPE 26.100 261 9,808 663 ‘ 10,461

~CUTOFFCAP 3 EA PIPE 6.000 .18 676 46 721
F

4“sCH~0304L PIPE 30 LF 19.30 PIPE 0.2s0 8 282 19 — 679 880

4“FIELD BW ‘ 1 EA PIPE 7s00 7 274 18 293

4“TIE-IN BW 2 EA . PIPE 21.900 u 4,64s 110 1,766

3“sCH10304L PIPE 65 LF 16.66 PIPE 0.200 19 714 4s %487 2,246

3“SOOEQ BW EL 4 EA 26.00 PIPE 6,600 22 842 66 100 998

3 FIELD BW 2 EA PIPE 6.100 12 468 31 469

3“TIE-IN SW 4 EA PIPE 18.300 73 2,761 163 2,934

3CUTOFFW 3 EA PIPE 4.080 16 660 37 687
E

3“SCH40304L PIPE 295 LF 26.60 “ PIPE 0.200 69 2~17 146 7,62S 9,867

~SOOEGBWEL 17 EA 4730 PIPE 0220 4 141 0 808 867

39sHOP BW 17 .EA PIPE 1.760 30 1,118 74 1,192

3“FIELOBW 2s EA PIPE 2.600 63 2,34s 166 2,606

3“TIE-IN SW 14 ,EA PIPE 37.s00 626 19,730 1>13 21,042

3“CUTOFFOAF 4 EA PIPE 4.8BO 20 734 49 782

Y SHOP )(RAY 2 EA PIPE 0.000 60 60



Bechtel BWXTldaho, LLC DETAILED COST ESTIMATE SHEET
Rev10-90

PAGE# 19

PROJECTNAME SEGREGATION AND RCRA-OOMPIJABJT TYPEOFESTIMATIZPLANNING DATE 03.NOV-1999
STORAGE OF INTEC N(3LW - WM-190 OPT. 1
lNEEL/lNTEC

PROJECTNO.: 2602-1 .71ME 10:38:37
LOCATION1:
REQUESTOR R J. WATERS

PREPAREOBY: RD. AOAMS REPORTNAME Detail Cost Esthete Sheet

CODE
MATL CREW UNIT LAB TOTAL CONST.

DESCRIPTION QTY UOM
TOTAL

UNIT COST SUB HOURS LAS HRS LASOR EQUIP. ~MATL (OTTER 1) COST

w J?EPLACE REMOVED -
3’ FIELO)(RAY 3 EA PIPE 0.000 1,230 1,230

lwE
3. TIE-IN )(RAY 14 EA PIPE 0.000 7,000 7,000

2’SCH10304L PIPE 110 LF 10.26 PIPE 0.170 19 703 47 1,128 1,078

? 80 DEG BW EL 5 EA 14.00 PIPE 4.200 21 789 63 70 912
IPF

Y FIELD SW 3 EA PIPE 4.600 14 619 36 663

2. TIE-IN BW 4 EA PIPE 13.800 66 2,074
WY

138 2,212

~ CUT OFF OAF 1 EA PIPE 1.310 1 48 3 63

?SCH40304L PIPE ‘ 260 LF 14.90 PIPE o.f70 44 1,661 112 3,874 6,647
PF

TM DEG BW EL 11 EA 18.80 PIPE 0.200 2 83 8 186 273

2* SHOP BW 11 EA PIPE 0.800 9 331 22 363

2=FIELD BW 18 EA PIPE 1.160 21 778 62 830

7 TIE-IN BW 10 m PIPE 17.260 173 6#83 431 6,914

2=SHOP I(RAY 2 EA PIPE 0.000 60 60
Pm

2“ FIELDI(RAY 2 EA PIPE 0.000 820 “ 820
PIPF

~ TIE-IN )(RAY 10 EA PIPE 0.000 6,000 6,000

1 1/2=SCH40304L PIPE 135 LF 11.24 PIPE 0.160 20 761 61 1,617 2,330

1 1/2°W DEG BW EL 6 EA 12.60 PIPE 0.200 1 46
!. .

3 76 124-

1 1/2. SHOP BW 6 EA PIPE 0.660 4 147 10 166
W

1 IQ= FIELD SW 10 E4 PIPE 0.800 0 338 23 ‘ 361
PE

1 1/2”TIE-IN BW 6 EA P(PE 13.600 81 3,044 203 3,246

ll&CUTOFFCAP 3 EA PIPE 1.310 4 14s 10 168

.
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Bechtel BWXTldaho, LLC DETAILED COST ESTIMATE SHEET
Rw 10-99

PAGE#

PROJECTNAM12SEGREGATION AND RCRA-COMPLUWT TYPEOFESTIMA~ PLANNING
STORAGE OF INTEC NGLW - WM-180 OPT. 1

DAIE
PROJECTMl: 2602-1

LOCAION1: INEEIJINTEC
nME

REOUESTOR R J. WATERS
PREPAREDBV RD. ADAMS REPORTNAM&

21

03.NOV-1999
10:38:37
Detsll Cost Esthnste Sheet

MATL CREW UNIT LAS
CODE

TOTAL CONST.
DESCRIPTION QTY UOM

S/c
UNIT COST SUB HOURS LAS HRS LABOR

TOTAL
EQUIP. MATL (OTHER 1) COST

w EEPLAcE REMOVFD -
1/2”90 OEQ BW EL 31 EA 8.90 PIPE 0.200 6 233 16 276 624

1P SHOP BW 31 EA PIPE 0A60 14 624 36 669

1/2”FIELD BW 51 EA PIPE 0.660 33 1346 ‘ 83 1,329

1/2. TIE-IN BW 54 EA PIPE 9.760 627 19,786 4,317 21,102

1/2 SHOP XRAY 1 EA PIPE 30 30

1/2’ FIELD)(RAY 1 EA PIPE 0.000 440 410

l/2g TIE-IN XRAY 6 EA PIPE 0.000 3,000 yo?ii-

1/4=SCH40304L PIPE “ 6CUI LF 3.32 PIPE 0.130 104 3,608 284 2,666 6,628
PF

114=60 DEG BW EL 66 EA 8.80 PIPE 0.200 13 486 33 667 1,116
PE

114.SHOP BW 66 EA PIPE OAOO 26 992 66 1,068

1/4. FIELD BW 86 EA PIPE 0.600 62 1,636 126 2,068

1/4. TIE-IN BW 44 EA PIPE 8.600 378 14,220 846 16,166

1/4’ SHOP XRAY 7 EA,, PIPE 0.000 246 246
PIPF

f14”FIELO)(RAY 9 EA PIPE 0.000 3,680 3,690

1/4 TIE4N )(RAY 44 EA PIPE 0.000 22,000 22,000
F

REPLACE REMOVED LINES S/7 3,T28 $140,101 ‘ $8,335 $46,476 $66,160 $263,091

lxl!i ELECTRICAL
——

CONSTRUCTION MER & LIGHTING 1 LOT 6,000.00 ELEC 300.000 300 10#36 6,000 16,236
FC

RELOCATEIREPIME DUCTSANKS 33s LF 0,000 33,600 33,600
FI FC

.

.
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Bechfe/ BWXTldaho, MC CONTINGENCY ANALYSIS

PRCUECTNAMESEGREGATION AND RCRAZOMPLIANT = w mw= PLANNING
STORAGE OF INTEC NGLW - WM-190

OA~ 03-NOV-1999

LOCATION1: lNEEL/lNTEC
PROJECTW 2502-1 TIME 10:U:68

fazau.=mR R J. WATERS
PREPAREDBY: RD. ADAMS

RmxrwE Contingency Analysis

PROBABLE% VARIATION
. .. —--- .

CONTINGENCY SUMMAR I
Wea %T- prob. % Var.
Element

Wt. %dplob.
cost Estimata Element Totsl Cost WIO coat Contingency % cost

Contingency
Total Cost
by Elemer’

–1
1.1.1 I DESIGN ENGINEERINGTITLE I & II I 233s,500 I 11.71 I 6 40 I 0.ss 4.83 I 4.1s8% 11.94% I l,oqlae 4,002# ..1

1.32 I SiTEWORK ! 2431,84819.8810150 I 0.00 [ 4.85 I

1.3.16 I MECHANICAL I s81,7051a 16]40 I 0.11 I 0.80 I

11.12 I QUALIWX3SUWCE I 8s5,8311238 [10 136 024 0.71 O.els% -1.76% lsaql 784,682
18 0.68 3.02 2631% 7.ss% -7 2337-

CONSTRUCTION MANAGEMENT 026 248 2203% 6.33% e4i3t674 1$45;
GENERALCONDITIONS 1.17 4.68 4.0s2% 11.76% l,w7#44 3,6ao,t.4

4.382% 1253% l,ll&435
1.3.3 CONCRETE

3$48#11
481,083 1.84 10 35 0.18 0.84 I 0.581% 1.81% 143#se

1.3.s
au,fi

H&s So- 0.32 10 3s 0.03 0.11 0.0s8% 028% 2s,048
12.7

lo5#
THERM4L & MOISTURE PROTECTION ll&15s 0.48 10 30 0.05 0.14 amw 02s% 30~o

1.3.8
14a,3diJ

FINISHES =112 0.03 6 48 0.00 0.04 0.035% 0.10% 9,023
1.3.13

31,13s
SPECIALCONSTRUCTION &lmlo4 1237 20 46 247 6.s7 4.762% 13.87% Im&m ~,~

a7a5n 22a%
1.3.16 ELECTRICAL 8s@47 024 6 40 0.02 I a14 0.120% 0.3s% 30#oo 116,647
lA.I GOWRNMENT FURNLSHEOEQUIP. 1*,800 5.78 6 40 028 231 2053% 5.ss% 625#3 1$7s,943
1.5.1 G6AfPlF AODER 1,326= 626 10 3a 0.53 1.86 1.612% 4.63% 412,880

1.52

1,738,s

PROCUREMENT FEEs 383$S4 1.67 10 3s 0.16 0.s5 0.478% 1.37% 123#6e sl~o
ESCALATION 6.040a 20.06 10 se 2M 7.0s 5.128% 17.5s% l,w36@ 6#08,53a–....—— , -- , —-. ----

SU8TOTAL 2e@a,501 100.00 34.82s%

CALCULATEDCONTINGENCY 8J37,353

RESULTANTTEC 33,623,654
.

ROUNDEOTEC 34@O0,000

PRWEGT CONTINGENCY 8#13#S3 36.s3%
MANAGEMENTRESERVE 1,648,0s8

mtmtwrn 7#57443
TOTAL ESTIMATED COST “34#oo,ooo 8313#88 34,000,( I

CONFIDENCELEVEL AND ASSUMED RISKS:
The BechteJBWXT Idaho, UC Cost Estimate ContingenoyAnatys&
Modal is based on the appkd coritfng~sndthe assumptions upmwhkh
the esthete was predicated. The modei spplied with a suggested risktevel
of 18% and a IevaI of confidenceof90% the estimatewillfallwithii the bldrange.
The Contin enoyAnag. ~is~sed~a~kl~davemgebptia
90%probs ihtyofu enunsndalO% pm&bMtyof~.

CONTINGENCYANALYSIS GUIDE BY TYPE OF ESTIMATE
Guidelinesastablkhed by DOE/FM SO, Cost Estimating Guide, Vol. 6,
Cost Guldede~~l~Gpresanted In the INEEL Coat Estimatl Guide.

-Wenwse cOndfkma

20% - 3%
....... . . ..%upto=51

~y-w-l Oonditfons.......yo..togr$

TITLE II 5% :15%
TITLE 11/AFC MarketConditions
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Bechtel BVVXTIdaho, LLC

.
CONTRACTORMARKUPDISTRIBUTIONREPORT

PROJEC~ SEGREGATION AND RCRAZOMPLIANT DA= November 3,1999
STORAGE OF INTEC Nc3LW- WM=190OPT. 1

. .
ESITyPe PLANNING

LOCATION: INEELIINTEC PR)JECT NO 2602-1
ESTIMATOFC RD. ADAMS
CLIENT: R J. WATERS

CONTRACTOR
LABOR
HOURS LABOR MATERIAL

% DIRECT % TOTAL
EQUIPMENT OTHERS SUBTOTAL M%kKUP C08T COST

-------------A=== ========== == E==== m========-sssMs=E c==x==Bmx=x=s===== x=m6c======s===c~s=== =s===s=------ ===x8a====s=E== s==n=x====x==== ==---------====

PRIME CONTRACTOR $0 $0”$0 $0” ti

TOTAL FOR PRIME CONTRACTOR 0’ so $0 so so so ●**.*’%

CORE DRILL/SAW CUTTING CONTRACTOR - CD
PROFIT

$18,122 $1,176 $0 S3,880 ~g
10.00% $1,812 $116 $0 10.00%

OVERHEADS 15.00% $2,99(I $194 $0 $3:766 16.50%

TOTAL FOR COREDRlLfJSAWClNi7NQ CONTRAC1OR- CD 602 S22,924 S?,488 so S4,630 S29,047 26s0% ~

CONCRETE CONTRACTOR - CONC $0 W.$o
PROFITS

$76,950 $76,950 “
10.OO% so so $0 $7,695 $7,695 10.00%

OVERHEADS 15.00% $0 so. $0 $12,6S7 $12,697 16S0%

TOTAL FOR CONCRETECONTRACTOR - CONC o— so $0 so S97,342 $97,342 26.50% f

EARTHWORK CONTRACTOR - DIRT $4591w w $101,350 S25,120 $5f#4
PROFIT 10.00% $45,996 $0 S1O,135 $2,512 lo.oo%-
OVERHEADS 15.W% $75,693 w $16,723 $4,145 S96:760 16,50%.

TOTAL FOR EARTHWORK CONTRACTOR - DIRT f4,623 S581,845 so S128,208 $31,777 ‘ S741,829 — 26,50%

ELECTRICAL CONTRACTOR - ELEC $60,242 $7,245 @g $78,500 $146,69s
PROFIT 10,00% S6,024 $725 $14,690 10,00%
OVERHEADS 15.00% $9,940 $1,195 $150 $%E2 $24,236 16.50%

TOTALFOR ELECTRICAL Contractor - ELEC 1,627 ~i S9, 165 $1,154 S99,303 S185,827 26.50%

GENERAL CONTRACTOR - GEN $1,4U3,330 $782,85S $l@#l: $109,500 $@34,200
PROFIT 10.00% $140,333 $78,286 $10,950 $336,420
OVERHEADS 5,00% $77,183 S438057

10.00%
$56:766 $6,023 $165,031 5.50%

TOTAL FOR GENERAL CONTRACTOR- GEN 39,782 S1,620,846 S904,202 S1,234,130 $126,473 S3,885,65f 15.50%

HVAC CONTRACTOR - HVAC $2,129 $22,050

PROFIT
$150 S52,500 ~ $76,629

10.00% $213 ~g $15 $7,663
OVERHEADS 18.00% $422

10.00%
o $30 $%% $15,212 19,60%

TOTALFORHUAC COi7RACTOR-HMAC 60 ~63 S28,621 $195 S68,145 $99,724 29.60%

0.00%

0.32%

1.06%

6,21%

206%

47.10%

1.06%

0.00%

0,23%

0.79%

5,9s%

1.50%

34.35%

0.78%

PAGE 1



Bechtel BWXT Idaho, LLC CONTRACTOR MARKUP DISTRIBUTION REPORT
PROJECTt SEGREGATION AND RCRA-OOMPLIANT DATE: November 3,1999

STORAGE OF INTEC NGLW - WM-190 OPT. 1 ESITYPE PIANNIN(3
LOCATION: INEEIJINTEC PROJECT NO 2602-1
ESTIMATOR R. D. ADAMS
CLIEME R J. WATERS

LABOR % % DIRECT % TOTAL
CONTRACTOR HOURS LABOR MATERIAL EQUIPMENT OTHERS SUBTOTAL , MARKUP COST COST
=n=xs====az==== nxn=nn=n==a=m=ms= ==mm"m==mu==_==m=m= ==an==m======nm= nam=m=*===6m=mns===na== mm==u=namsunmn= n=snu= —=uu=u=Es=n uns=m5umam ax=== =u=s====s=====s= =n=ss

PAINTING CONTRACTOR - PAINT $l&& $2,394 $283
PROFIT 10.00% $239

$15,579
$28 : $1,558 10.00%

OVERHEADS 15.00% $2:129 $47 so $2,571 16.50%

TOTAL FOR PAIAR7N0CON17?ACTOR- PAINT 42s S16,321 $3,028 S358 so S19,708 26,50%

PIPING CONTRACTOR - PIPE $559,630 $318,450 $36,160 $211,660
PROFIT 10.00% $31,645 $3,616

$1,126,320
$21,186 $112,632 10.00%

OVERHEADS 20,00% $ZE $70,059 $7,955 $48,614 $247,796 22.00%

TOTAL FOR PIPING CONTRACTOR- PIPE 15,136 S738,976 S420,354 $47,731 S279,682 S1,488,743 32.00%

ROOFING CONTRACTOR - ROOF $40,133 w ,65a $10,050 $0 $61,641
PROFIT 10SHI% $4,013 $3,W3 $1,005 so $8,164 1000%
OVERHEAD 15.00% $6,s22 $5,223 $1,656 $0 $13,504 16.56%

TOTAL FOR ROOFING CONTRACTOR- ROOF 1,340 $50,768 S40,047 S12,713 . so S103,528 26.50%

TANK CONTRACTOR - TANK $662,014 $9s3,620 $3,s26 $25,000 $1,644,662
PROFIT 10.00% $66,261 $95,382
OVERHEADS

$2,500 $164,488 10.00%
15.00% $109,232 $157,380 $4,125 $271,389 16.50%

TOTAL FOR TANK CONTRACTOR- TANK 14,951 S837,448 S1,206,582 S4,842 S31,625 S2,080,497 26.50%

0.22%

15.77%

1.15%

23.03%

0.16%

11 .50%

0.64%

TOTAL DIRECT COST 88#47 $3S18,667 $2,119,662 $%221?244 $683,110 $7,142,663 100.00%

TOTAL SUBCONTRACTOR MARKUPS $729#30 $483,836 $208,087 $165,865 $I,6W,227 16.20%

TOTAL COST TO PRIME $3,84s,09s $2,613@7 $1,428,231 $738,976 $8,729,890

PRIME CONTRACTOR MARKUP 12.20% $481,668 $318,646 $174,378 $80,165 $1,066,047 10.87%
——

TOTAL PROJECT COST
—-===

$2,932,333 — $1,603,710 ‘—
—-

$4,429,763 $829,130 $9,794;936

PAGE 2
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FY-00 G&A/PIF ADDER CALCULATION SHEET
PROJECT: SEGREGATION AND RCRA-COMPLIANT

STORAGE OF INTEC NGLW - WM-190 OPT. 1
,’

. D,A’TE ‘ 11/3/99

PROC~ FEE -
CONSTRUCTION= ~ $9,794,936

.. GFE= $1,450,600 “
Subtotal $11,245,536

.
FEE@ 3.5% = $11,245,536 *0:035= $393,593.76

G&A @27% (with a ceiling of $500,000 imposed per year)

CONSTRUCTION $ OR CEILING * #OF YEARS
YEARS OF CONST. = 2 $1,000,000

GPE= $1,450,600

PROCUMBENT FEE = -$393,594
Subtotal $2,844,194

FEE@27%=
1 $2,844,1$4 ● 0.27= $767,932

PIF @ 4.5%

CONSTRUCTION = $9,794,936 -
GFE= $1,450,600

PROCUREMENT FEE = $393,594
‘ G&A= $767,932

Subtotal $12,407,062

FEE @ 4.5%= $12,407,062 ● 0.045= $558,318

.— TOTAL PROCWWMENT FER $393,594
.-

TOTAL G&AFEll” . “ .
—

$767,932

TOTAL PIP: $558,318

-.. ,.,- . “. -------
,. .,.... G7=..-. 4 ..>. . . . . . ,.? -- - . . . . . . .. . . . . . . . . . . . . . . %. ... . .../ !.. . a ,, ----- ... .. !, .. -. “– -~ —--



NGLVV TANK WM-190 OPT. I ,,
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I PROJECTSUPPORT I 1304dl 01/02/01 I worn:

CAPITALWORK ‘1041d 01/05/04 12/31/01
TITLE DESIGN S21d 01/05/04 olm2mf

PROJECTMANAGEMENT 1041d 01/05104 . w31m7

CONSTRUCTION MANAGEMENT 520d oiio3m6 12131nN

CONSTRUCTION 520d 01/03/06 nmlm~

TESTING . 262d 01/01/08 , 12/31/04

OPERATIONS 7043d 01/01/09 12/31/3!

OPERATIONS 7043d 01/01/09 12/31/3!

D,D&D 523d 01/01/36 12/31131



‘ Bm&bl&BWXTldaho, UC COST ESTIMATE SUMMARY
PRiU~-NAM~ RCRA-COMPL!ANTSTOR OF NGLW

;~illvo~~ 1- OPC
l.CCAIWN1:
REQuEsTm R J. WATERS

TYPEOFESIMAIE PLANNING DAIE
PROJECTW 2502-10 W

PREPAREDKY:RD. ADAMS aiEcl@l m
REPcRrNAM.z coat ESthate slnnmaIy

Icoat Esthate Ekment
Element

Ll
1.1.1

u

121

u

1.3.1

u

141

132

‘lcoN‘mm’’’”c GM”

CONCEPTUAL DESIGN - “

MM GEMEFk COSTS

PROJECT SUPPORT

TMITTING

PERMilllNG

rO TEST& STARTU~

SO TEST& STARTUP

lPROCUREMENTFEES

SUBTOTAL INCLUDING ESCALATION

PROJECT CONTINGENCY

MANAGEMENT RESERVE

CONTINGENCY

TOTAL ESTIMATED COST

I PROJECT COST PARAMETERS
I

I EDI AS A % OF CONST. + GFE= I&W%
I

Total
Unescalated

6q600

1,189,700

%1s6$000

830,000

0

4787300

APPRnm

03-NOV-18S9
10:5228

41&2

118370

237,060

207J500

o

606,002

Total
Ind Escalation

> M!!L!w
834,082

‘S&!!MzQ
1308,870

‘W&l!w
238%060

‘m#Q
9

>> x!

b> S5,372$302

‘> $1,927,698

~> $7.300,000

I CONTINGENCY= 36.88%



Bechtel BWXTldaho, LLC
Rw1089

PRQJECTNAME RCRA40MPUANT STOR OF NGLW
WM-190 OPT. 1- OPC

LOCATION1: INEEIJWTEC
REQLJESTOR R J. WATERS

DETAILED COST ESTIMATE SHEET PAGE#

TYPEff ESRMATE PLANNING DATE
PRchlEcTNo.:3602-10 ‘ .mM12

PREPAREOsw RD. AOAMS REPORTNAME

CODE I DESCRIPTION I QTV

Im CONCEPTUAL DESIqy

I ,

PRE-CONCEPTUAL.DESIQN @ 1.6% OF

I
1

CONSTRUCTION

cONCEPTUAL DESIQN @ 4% OF CONSTRUCTION

CONCEPTUAL DESIGN S/7

PROJECT SUPPORT DURIN(3 CON CEPTUA~

-
PROJECT SUPPORT o 10% OF CONCEPTUAL 1
DESIGN COST

PROJECT SUPPORTDURING CONCE”k7UAL DESIGN

P~

ACDC/SOW,CPDS,PEP,DC/SOW & REVIEWS ~ 1
S%OF CONSTRUCTION

PtwsAR & SAR 1

PROJECT SUPPORT S/’7

MIT’QJfQ

SHlng#grmrnant 1

UDM
hum

UNIT COST
ZziIr

SUB

LOT I
I

LOT

/’7

E
Lot z-an

LOT

1

03-NOV-1999
10:61:37
Odd cost Estimate Sheet

UNIT LAS TOTAL CONST. S/c
HOURS

TOTAL
LAS HRS LASOR EQUIP. .MAT’L (OTHER 1) COST

0.000 148,900 148,900

0.000 391#oo 391,800

0 $638,700 $638,700

0.000 63#00 63$800

0 $63,800 $63,800

0.000 489,700 489,700

0.000 700,000 700,000
—. ..——

0 $1,188,700 $1,189,700

0.000 26,000 26,000

0.000 200,000 200,000

.

.
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Bechfel BklO(Tkfaho,LLC
Rw1WS9

PROJECTNAME RCRA40MPLIANT STOR OF NGLW ‘
WM-190 OPT. ‘1-OPO

LOCATION1: lNEEUtNTEC
REQUESTOR R J. WATERS

DETAILED COST ESTIMATE SHEET PAGE#

7YPEOFESTIMATEPIANNING Mm
PROJECTNO: 2s02-10 . *W

PREPAREDLY RD. ADAMS

2

OS-NOV-1B89
10:s1:37

REPORTNAME OetaIl Cost Eatirnste Sheet

CODE
hum CREW UNITLAB TOTAL CONST.

DESCRIPTION QTY UOM
TOTAL

UNIT COST SUB HOURS LAS HRS LABOR EQUIP. . MAT’L (O~=ER 1) COST

m PERMKTIN~
UWMAIRCRAPermX 1 m , Z417D 0.000 1,760,000 1,760,000

Pennll To Cmatrk4 1 .LOt ““ Z4170 0.000 60,000 Sooooo

CWk StormWater, Hlatrakd, other 1 Lot z41m 0.000
Reg. Oompllam

100,000 100,000

P.E, Corlliloatirn 1 Lot 0.000 30,000 30,000

,.

PERMRTtNQ S/7 o $2,166,000 $2,166,00[

30 TEsT& ST- ,-

ORR 1 Lot 0.000 160,000 160,000

SO Teat& Tnalnlng@ 1% OP TEC 1 Lot 0.000 340,000 340,000

SO TEST& STARTUP S/T o $4s0,000 $490,00(

PROJECT SUPPORT
Sup@ During Statiup- 1% OP TEC 1 Lc4 0.000 340,000 340,000

PROJECT SUPPORT Sf7 o $340,000 $340,00f

-1 — : :—. .’

PROJECT SUBTOTAL .
— urn—x - —8—8= :—..a... —

Q $2,612,300 $0 $0 “$2,166,00[ $4,767,30

0 ,.,

0

0

.
Ic
E
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BechtelBbWTldaho, UC CONTINGENCY ANALYSIS

PROJECTNAMERCRA420MPUANT STOR OF NGLW
WM-190 OPT. 1- OPC

TYPEOFESTNA= PLANNING mm 03-NOV-1999

LQCATION1: lNEEL/lNTEC
PROJECTw 2502-10 nMe 10:62:34

REaUESMmR J. WATERS
PREPAREOW. RD. ADAMS

R~ W= Contingency Ardyds

PROBABLE % VARIA1

WBs
Element cost~amti , TotalcostWlo

Contincrencv

%Tots!

1.1.1 CONCEPTUALDESIGN ew@o

121 PROJECT SUPPORT 1,1s9,700

1.3.1 PERhUTllNG Zlss,ooo

1.4.1 SO TEST& STARTUP S30,000’

1.s.2 PROCUREMENT FEES o

ESCALATION SOS.003

11.03
2216

40.11

1s.4s

0.00

112s

SUBTOTAL t 5.372302 100.M

MANAGEMENTRESERVE o

CONTINGENCY 1,927,sss

TOTAL ESTIMATED COST 7#o,ooo

I PROJECT
CONTINGENCY SUMMAFI

Prob.%var. Wt. % of Prob.
romEst. Contingency % Cost Totslcost

+ - I + by ❑enrei

o 40 0.00 4A 3.971% 11.39% 219$35 M%txe

10 40 231 8.8S 7.76f% 22.23% 43am 1,618,184
10 40 4.01 18.0s 14.040% 402s% 77&lae 2$31; -
5 & 0.77 ass e.lao% 17.73% 341,s47 l,171,f

10 40 0.00 am O.000% 0.00% o 0

10 30 1.13 3.3a

W3ss%l

,
I I 3s.88%

I l$z,ema 7400,

CONFIDENCE LEVEL AND ASSUMED RISKS:
The Beohta! BWXT Idaho, UC Cost Estimate ContinganqAndyde

CONTINGENCY ANALYSIS GUIDE BY TYPE OF ESTIMATE

Model is based on the sppkd umtinge~ and the assun@lons upon which
Guidelines established by DOE/FM 50, Cost EatWdng Guide, Vd. 6,

the estimate was predicated. The model IS applied with a suggested risk level
Cost GuM#nd~Gxesented in the INEEL Cost Estirnatin Guide.

20% - 38%
of 18% and a level of eqfidance of 90% the estimste wiil M vJthln the bd nmge.
Tha Contin encyAna is basedona w“ghtedaverageto providea
90%pA”lityofun&hsndal U?6 pmbsbiNyofovamtn.

ExparimentaUSpeclalCOndMOna............Upto50%
15% - 25%

antauspadalConditions........ . . toma%%

mw II 5% : 15%
TITLE 11/AFC Markd Condluons

.
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~ BmchtbtlBLWtTldaho,UC COST ESTIMATE SUMMARY
PROJEhAM= SEGREGATIONAND RCRA~OMPLIANT IWE OFESTMAIE PLANNING o~~ mINJ999

STOROF INTEC NGLW - WM-190 OP
LCCAllON1: INEEUINTEC

PIW.JECTtW2502-2 . .
2??

REOUE.STORR J. WATERS
PREPAREDw RD. ADAMS wECi(EOaY
REPoRTNAMe cost Estimate summary /h/

WBs Cost EsUmate Element .
Element

Total Total
Unescafated Escalation lncl Escalation

~ “ ~NGINEERING. DESIGN AND INSPECTION - “ w2wi!i
1.1.1 DEsIGN ENGINEERINGmu Ii3Ii “ %883,700 369,803 2~53,603
1.1.2 QUALITYAS.SURANCE 380312 9141s 472J31

~ MANAGEMENT COSTS
“ W

121 PROJECT MANAGEMEI’iT 1472#47 284,669

1292 CONSTRUCTION MANAGEMENT 923979 2M,75S 1:146,734

la’ CONSTRUCTION “ SZ&Z&i
1.3.1 GENERAL CONDITIONS “%063J22 48%797 2*,lf9

1.3.2 SlllYVORK . l,787f16&l 424,286 %192,146

13.3 CONCRETE 258,002 8%821 319@3

13.6 . METALS 71,672 17,177 88,748

1.3.7 . THERMAL & MOISmRE PROTECilON 83$18 19,972 103,190

lad FINISHES 126,068 30J84 16&312

1.3.13 SPECIAL CONSTRUCTION 1,726,786 41M24 %141,188

1.3.16 MECHANICAL 168431 40,643 209~74

1.3.16 ,ELE~~lCAL 66,737 13,617 70364

4 GOVERNMENT FURNISHED EQUIPI “ *
IAI GOVERNMENT FURNISHED EQUIP. . 847,326 203,3S8 1,060,683

a ~’ ‘“ ~
1.6.1 ‘ G&A/PIFM’DER 826396 ~096 . 1,14740

1.8.2 PROCUREMENT FEES 250$s3 .60,142 >> ~

I SUBTOTAL INCLUDING ESCALATION l&O07J16 2&38,132 >> $15,975,347

PROJECTCONTINGENCY

MANAGEMENT RESERVL *S $1,033,636

CONTINGENCY s> S4,291,017

TOTAL ESTIMATED COST I I “ >> $21.300.000

,

EzEiz2J.8
., , !,. . .--77.7 .. ......... ,, .... ... ...?...> ,,... . T . . ,>. . . ... . . . . -cm-r -...-. - . . ,.. . .
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Bechtel BWXTkfahq LLC DETAILED COST ESTIMATE SHEET
RwIO.99

PAOE# 2

PROJECTNAM~SEGREQATtONAND RCRA-COMPIJANT lWSOFESTIMATEPLANNINC3
STOROF INTEC N(3LW - WM-190 OPT. 2

oAIE 03-NOV-1999

INEEIJINTEC
PROJECTNO.: 2602-2 nME’ 11:26:62

LOCATION1:
REOLIESTOFt R J. WATERS

PREPAREOw RD. AOAMS REPORTNAME Dets[l Cost Estimste Sheet

CREW UNIT MS TOTAL CONST. S/c
CODE DESCRIPTION QTY UOM

TOTAL
UN!?Cn& SUB HOURS LAB HRS LASOR EQUIP. MAT’L (OTHER 1) COST

w COST ESTIMATING
CID SUPPORT 2 YR Z4330 130.000 185 11,077 11,077

Oat EatlmatlngMenagernanlSupped- 1 Lot 0.000 4,688 4,686
14% Of EntlmatingTc4aJ

COST ESTtMATING S~ 545 $38,160 $38,160

MD! OLO(31CAL CONTROL TE-lAN~
“.

RadiologicalOontmlTechnicians 78 Wks 2-7132 80.000 6,240 270,053 279,053

RadlatlonControl-Managemen!Support 1 Lot 0.000
- 10% OF ROT Total ‘

. 27,900 27,000

RADIOLOGICALCONTROL TECHNICIANS S<T 6,246 $306,963 $306,963

l12ilJl ~
EnvimmnentalSafety&Health 78 Wks 2-7120 40.000 3,120 192/f73 192~73

ES&HManagamantSUPPIXI - 10% Of ES6H 1 Lot 0.000 19,200
Total

ENVIRONMENTAL SAFETY & HEALTH S~ 3,120 $211,673 $211,673

PM - CONDUCT OF Operations (
CONDUCT OF MAINTENA NC~
AseamblaPlannlngTeam 1 Lot Z431O 10.000 10 740 740

ORIGINATEWCF 1 LOT Z-S31O 4.000 4 296 29s

UPDATE WCF 78 WK Z-S31O 4.000 312 23,079 23,078

INITL4TEHAZPRDSANALYSISPROOESS 1 LOT Z.631O 40.000 46 2,969 2,969

.
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BachtalBWXTldaho, UC “ DETAILED COST ESTIMATE SHEET
Rw1O.W

PAOE# s

PROJEIXNAM&SE(NW3ATION AND RCRA40MPIJANT WPEOF ~= PLANNINQ ME OS-NOV-19S9
STOROF INTEC NGLW - WM-190 OPT’. 2
INEEIJINTEC

PROJECTNO: 2602-2 . nMe 11:26%2
LOCAllON1:
REQUESTOR R J. WATERS

PREPAREOsw RD. ADAMS REPORTNAMGtktdi,cost Est&nateSheet

>ODE
MATL CREW UNtT LAB TOTAL CONST.

DESCRIPTION a7Y UOM
TOTAL

UN17’COST SUB HOURS LAB HRS LABOR EQUIP. NAT’L (Om=m 1) COST

w PM -CONDUCT OF OPERATIO~
CONDUCT OF klAINTENA NCE
PREPARE SUPPORTING HAZARDSF’IVXEOT 1 LOT Z-S31O 26.000 26
DoCUMENTATION

1,s4s 1,24s

POST JOB REVll#J 1 LOT Z.S310 10.000 10 740 . 740

Projeot?Aanagemont- Wmagornant 1 Lot 0.000 2,700
Suppotl- 10% Of P.M. Total

2,700

PM - CONDUCT OF Operations ICONDUG “OF 401 $32,362
MAINTENANCE S/’7

$32,382

co NSTRIJCTIONMANAQF-

CM@ 12%OF CONSTRUCTION COSTS t LOT 0.000 767,600 767,600
. .C

CONSTRUCTtON MANAGEMENT S/7 o $767,600 $767,600

ti ~~ -;;NDUcT OF OpERATION$ (

AaaamblePlanningTeam .1 Lot z-f1340 60.000 60 4~8 4,438

INITL4TEHAZARDSANALYSIB ,1 LOT Z.SS40 10.000 10 740 740

PREPARE SUPPORTING HAZARDSPROJEOT 1 LOT Z-5340 26.000
DOCUMENTATION

26 1,24s 1,s4s

APPROVE WORK ORDER 1 LOT Z-S240 30.000 30 2$19 2,210

OovolopInitialJBA6 InputTo Work 1 Lot Z-6340 160.000 180
Plans

13,315 13,316

SCHEDULE WORK ON POD 78 WKS Z-S340 4.000 312 23,079 23,070



Bachtel BWXTldaho, LLC DETAILED COST ESTIMATE SHEET PAQE# 4
Rw 10-89

PROJECTNAME SEGREGATION AND RCRA@OMPLIANT
STOROF INTEC NGLW - WM-190 OPT. 2

TYPEOFESTIMATEPLANNING DATS o~-NOV-lBB9
PROJECTNO: 2602-2 nME 11:26:62

LOCATION1: lNEEtJINTEC PREPAREOw RD. ADAMS REPiXT W–E Detail Cost Esthete Sheet
REOUSSTOR R J. WATERS

MATL CREW
DESCRIPTION “

UNIT LAB
COOE

TOTAL CONST.
QTY UOM

TOTAL
UNIT COST SUB HOURS US HRS LABOR EQUIP. hUT’L (O~ER 1) COST

w c; -~~~T OF OpERATION$ 1

OUTAGES 15 EA Z8340 20.000 300 22,191 22,101

SUBSURFACE INVESTIGATION 1 LOT Z-S340 20.000 20 1/479 1,479

PmjactContlnwu8 Swvlelkwe (2 70 w Z-S340 8.000 624 48,167
Houru/Dey)

48,167

POST JOB REVIEW 1 LOT Z-S340 10.000 40 740 740

ao401400 PoolAccount(CC+ CEOlred Heum@ 1,671 Houre Z-CPP 1.000 1,671 60$72
$- Per Hour)

60,272

CM - CONDUCT OF OPERATIONS I CONDUC . OF 3,142
MAINTENANCE ~

$166A70 $166A7B

m GENERAL C ONCllTIONq
SUPERVISION @ 10% OF tASOR HOURS 4,700 HRS PIPF 1.000 4,780 196,869 196,869

oUTAQE COORDINATOR 1,1s0 HRS PIPE 1.000 1,190 U0720 44,720

TRAININQ @ 5% OF LABORHOURS 2,380 HRS SKWK 1.000 2,380 82,168 82,168
GF&

HEAW RINGER CRANEW/ MN. OF 300’ 15 MO EQHV 170.000 2,660 83,028 760,000 833,028
GEMI

MOS/0EW3B CRANE 1 LOT ENGR 800.000 800 26,048 16,000 42,048

sMALL TOOLS & CONSUWWLES @ 4% OF 1 LOT 67,600.00 0.000
LABORCOST

67,600 67,600
GEN

mrrmcmx M08mM08 @ 1.s% OF IAEOR
HOURS

710 HRS SKWK 1.000 710 24,609 24,609
GEA

I

.

.
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Bechtel BWX7_ldaho, LLC
.

‘DETAILED COST ESTIMATE SHEET
Rw10-w

PAOE#

PRWECTNAM& SEGREGATIONAND RCRA~OMPIJANT “ TYPEOFESTIMATEPLANNING
STOROF INTEC Nt3LW- WM-190 OPT. 2

DATE
PR~~ ~ 2602-2

INEEW’JTEC
. TIME

LOCATION1: PREPAREO~ RD. ADAMS REPoRTNAMe
REOUESTOR R J. WATERS

6

03-NOV-1999
11:25:62
Dets[lCoat Eathata Shd

SIC
CODE

CREW UNIT LAS TOTAL CONST.
DESCRIPTION QiY UOM UN~kT SUB HOURS MB HRS LABOR

TOTAL
EQUIP. . MAT’L (OTHER1) COST

,.

u GENERAL CONDITION$

GENERAL CONDITIONS S/T 12,390 $456,432 $7%8,000 $07,600 $1,289,932

MY& GC - CONDUCT OF OPERATIONS(
~ c.
WENERAL CONTRACTOR-

..

WORKABIUIY WALKOOWN-1 HRMAYX18 78, WI(5 SKwK
MEN X4 DAYhVK

72.000 6,616 193,8S4
~GEh

193,864

CHANGEOCONDITIONS- .S HRIDAYX 16 78 WKS SKWK “36.000
MEN X4 DAYiWEEK “

2,808 98,932 S6,932
GEh

POSTJ08 REVIEW 1 LOT CARF 10.000 10 369 369

GC - CONDUCT OF OPERATIONSICONDUC “OF 8,434 $291,168
MAINTENANCE SIT

$291,16e

SITFWOR~ “
. ..

SITEWORK S/7 o

- ~~. DE CON & CAP l.lNE~
~UNQ COIL lSOLATlON-

IsOLATE SUPPLYHEADER 1 LOT PIPE 16.000 18 801 40 041

sET UP CATCH SA81N 2 PLC 200.00 PIPE 16.000 32 1,203 80 4s0 1,683

OISPOSEOF LIQUIDS 2 EA PIPE 12,000 24 — 802 60 862

REMOVE & VALVES 2 EA PIPE &ooo 16 601 46 641



Bachtel f3WXTldaho, UC
Rw 10.99

PROJECTNAW2 SEGFU=ATION AND RCRA-OOMPLIANT
STOROF INTEC NGLW - WM-190 OPT. 2

LOCATION1: INEEIJINTEC
REQUESTOII R J. WATERS

DETAILED COST ESTIMATE SHEET

lVPE OFE9RMAT12PLANNING
PROJECTNO: 2602-2

PREPAREDsw RD. ADAMS

PAI3E# 6

ME 03-NOV.1999
mMi5 11:26:62

REPORTNM& Detail Cost Estimate Sheet

mm CREW UNIT LAB TOTAL CONST. S/c
CODE DESCRIPTION QTY UOM

TOTAL
UNIT’COST SUB HOURS LAB HRS LABOR EQUIP. MATL (OTHER 1) COST

U12dA c~~ DECON~CAPLINES
DISP08E OF UQUIOS FROM VALVEREMOVAL 2 PLC PIPE 12.000 24 802 60 882

PURGESUPPLYHEADER 1 LOT PIPE 12.000 12 461 30 600 981

INSTALLTEMP PURGE LINETO PEW 1 LOT 2,600.00 PIPE 80.000 80 3,006 200 2,600 6,706

~ BUND FLANGE WI B&G 2 EA 360.00 PIPE 4.000 8 301 20 700 1,021

SETUP RADIOLOQICAlCONTROL ZONE 1 LOT 600.00 PIPE 60.000 60 2,266 600 2,766

‘INDIVIDUAL UNES-

sUPPORT EXISTING,EXPOSEOLINES 1,200 LF 7.1s SKWX 0.ss0 1,032 36,626 8,680 U,206

sET UP CATCH BA61N 22 PLC 20.00 PIPE 4.000 88 3,307 220 440 3,967

DISPOSE OF UQUID8 1 LOT PIPE 40.000 40 1,603 60 1,663

UN80LT 6 REMOVECOOUND COIL FLANQES 38 PLC PIPE 2.000 72 2,706 180 2,886
1 Iw

WATER 6 H.P. AIR FLUSH@ TIMES) 18 PLC 60.00 PIPE 16.000 . 288 10$323 720 000 12#43

TEMP WRC3E UNE TO PEW 18 EA 30.00 PIPE 2.600 46 1,691 226 640 2#66

SET UP RADIOLOGICALCONTROL ZONE 1 LOT 600.00 PIPE 200.000 200 7$516 460 600 8,486

CONFINED SPACEENTRY REQUIREMENTS 4 EA PIPE 40.000 160 6,013 6,013

CUTlr UNE 2 EA PIPE 8.826 17 64s 43 691
.PLE?k

REk@VE 1~ PIPE 40 LF PIPE 0.676 27 1,016 68 1,082

cAPl~UNE 1 EA 160.00 PIPE ‘ 30.000 30 1,427 76 160 1,362

SIZE & BOX 1~ PIPE 5 CUTS PIPE 1.400 7 263 18 281

cUT S PIPE 4 EA PIPE 4.880 20 734 48 782

RWVE 3“PIPE so LF PIPE 0.226 11 423 28 461

.

.
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Bechtel BWXTldaho, UC DETAILED COST ESTIMATE SHEET
Rw 10.99

PAGE#

PROJECTNAME SEGREGATION AND RCRA.COMPLIANT lVPE OFESTIMAIE PIANNING
STOROF INTEC NGLW - WM-190 OPT. 2

DATE

INEEUINTEC
PROJECTNo.: 2602-2 nME

LOCATION1:
R J. WATERS

PREPAREOBY RD. ADAMS REIWRTNAME
REQUESTOI%

B

03-Nov-1990
11:26:62
Detsll Cost Estimate Sheet

MATL CREW UNIT LAG TOTAL CONST.
CODE DESCRIPTION

SIC
QTY UOM

TOTAL
UNIT COST SUB HOURS LAB HRS LASOR EQUIP. MATL (OTHER 1) COST

~ IN STRUMENT & E1.ECTRICA~
TC CONOUIT 6 WIRE 2#lo LF ELEC “ 0.160 360 12,283 912 13,186

c

PULL 8ACK CABLEIN DUCTBANK8 2 EA ELEC 80.000 180 6,142 6,142
FI FC

CUT, RUBBLIZE& SOX OUCTBANKCONCRETE 21 CY LASR 20.000 420 12,638 12,638
c

REMOVE DIRECT-SURIEO 450 LF ELEC 0.060 23 768 768
. .—.. . ..—— -.——

INSTRUMENT & ELECTRICAL S/’7 883 $31,830 $912 $32,742

m cLEAN & TEST TANK
lNSTA1.LPUMP IN WM4W 1 EA 3,600.00 WASH 80.000 .80 2,788 600 3,600 6,768

CONTROL TRAILER 1 EA 70,000.00 WASH 80.000 80 2,788 600 70,000 73,268

INsTALL TANKWASHER 2 EA 11,000.00 WASH 80.000 160 6,686 1,000 22,000 28,696

WASH TANKS (3 WASHES PER TANK) 3 EA WASH 60.000 160 634S 938 6,183

DISCONNECT ANO OECON PUMP 1 EA WASH 40.000 40 1,398 260 1,64s

CHARACTERIZATIONTEST 4 EA WASH 20.000 80 2,798 600 120,000 123488

pH TESTS (1 PER RISER,3TIMES) 24 EA WASH 20.000 460 16,787 3,000 7,200 26,987
——. .

CLEAN & TEST TANK SIT 1,070 $37~21 $6,688 $96,600 $127,200 $266,608

ll%2LL4 GROUT TANK ElOTTOMq
ACCESS RISERS NOT ALREADYOPEN 4 EA GROUT 20.000 80 2,664 666 3,360

SET UP GROUT PLMP 1 LOT 30,000.00 GROUT 10.000 10 337 83 30,000 30~20

FLEXIBLEUNEfBALLVALVESETS FOR 1 LOT ‘ 400.00 GROUT 100.000 100 3,367 833 400
WASTE REMOVAL6 UQUIO REMOVALPIPE

4,600
GEA

I

.
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Bschtsl BWXTldaho, UC ,DETAILED COST ESTIMATE SHEET
Rw1O.W

PAQE8 9

PROJECTNA!E SEGREGATION ilND RCRACOMPLLANT IWEOFESMAE PLANNING
STOROF INTEC NGLW - WM-190 OPT. 2

DATE osWOV-l?99

lNEEL/lNTEC “
PRWECTNO; 2602-2 . nME 11:26:62

LOCATION1:
REQUESTOR R J. WATERS

PREPAREOeY: RD. ADAMS REPORT* Oetail Cost Estimate Sheet

CREW UNIT MS TOTAL CONST. SIC
cODE DESCRIPTION QTY UOM UN~C~hT SUB HOURS LAB HRS

TOTAL
LABOR EQUIP. MArL (OTHER 1) COST

w GROUT TA NK BOT70MS
PLACE 1/2 THE GROUT’ 73 CY 80.00 GROUT 0.633 61 2,047 607 6,840 8,364

GROUT TANK BO~OMS S/T 251 $8#46 $2,0s9 $38,240 $48,774

w J?EMOVE VAULT RO05
SAWCUT ROOF DECK 60 LF 0.000 1,800 1,800

ccl
ATTAcH LIFTINGEYES 56 EA 10.00 LASR 3.760 210 6,319 660 6,879

DECON & BOX CONCRETE SLAB 610 CF LABR 0A60 92 2,763 . 2,763

REMOVE BEAMS . 5 EA ENGR 70.000 360 11,386
——

11,396

DECON, SIZE& DIsP08E OF BEAMS 1 LOT IABR 660.000 660 16,660 ..,. 16,660

REMOVE VAULT ROOF S/T 1,202 $37;018 $660 $1,800 $39,378

w REMoVE TANK f?OOc
CUT & PREP TANK FOR NEW ROOF 80 LF BOIL 3.760 338 16372

.-.._Msmm._ ..WmSQmAM4.e&s-
644 ,7 18,116

REMOVE TANKROOF SECTION 1 LOT BOIL 100.000 100 4,626 4,626

CUT UP& DIsPoSE OF TANK ROOF 175 LF BOIL 0?300 63 2~76 131 2,607

TANK WALL BRACING-ALLOW 1 LOT 3,000.00 BOIL 100.000 100 4,626 260 3,000 7,776

REMOVE TANK ROOF S/7 680 $28,608 $1,226 $3,000 $30,923
w-

w?ilAl JWWTANK FLOOREM EDSB
INSTALLEMBEDSREQUIREDFOR NEW TANK 3,730 lbs 340 BOIL

M91n0:
0.113 421 19,072 1,044 43,065

BOTTOM rANU
33,j72

tin Mall ctalnlusdad linersinhotMs. Ttu
CS!●ngl-will LmhbbodandwppxtedkI
prwklebackingfortankiloorhbddonJdnb.

..

..



DETAILED COST ESTIMATE SHEET

m%OFESllMAE’ PLANNING
PROJECTNO.: 2602-2

PREPAREOw RD. ADAMS

,,

PAQE# 10

DATE 03.NOV-1999
llM~ 11:26:62

REPORTNAME Detail Cost Estimate Sheet

Bechtel BWXTldaho, LLC
RI)v1O.99

PROJECTNAME SEGREGATIONAND RCRA40MPLIANT
STOROF INTEC NGLW - WM-190 OPT. 2

LOCAllON1: lNEEL/tNTEC
REQUESTOR R J. WATERS

+

MATL
UOM UNIT COSI T

CREW UNIT LAS
SUB HOURS

TOTAL
tAB HRSCODE I DESCRIPTION QTY

IMiL!l NEWT’ANK FLOOR EMBEDS
WELD EMBEDRING TO EXISTINOTANKWALL

----i

LF

CY 80.0

BOIL 1.876

GROUT 0.833

157

T

284

61

13,320 736

2,047 607 6,84(I

#

14,067

8,364

$56,623

PLACE W THE GROUT

NEW TANK FLOOR EMBEDS SIT -1--l-=7?7

TCY675

-iiii-

$
E)(C 1.876

11.260
G

IRON 0.000

TRHV 0.060

ENGR 0.600

0.000

‘4078

6@l

33,3281 7,188 I ~ I 40,618 I
I

CY
1 I

199,971 43,126 I

*

250 -+F- 68

676

1,876 920

18,722 4,600

WIPORT FiLLMATERIAL

BAOKFILL

DRAINAGEFABRIC

1,16D

l,lSD

4,820

-m----- I 23,322

-d---’-
+

kARTHWORK SIT 8,179

-1---1- --FU2i2.3 JEMPORARY VOG LINE FARTHW Rlfo
SURVEY & IAYWT EXCAVATIONSITE 661

1,302

7,600 7,600

13,114

8,260 8,260

4,930

1 LOT

LOT
I &

ENGR 20.000
. ..-D&

ENQR 40.000

0.000

lASR 11.260

0.000

20

40

661

T21

3=
CYD

CYD 6.6[

CYD

LOT

] EXCAVATEAREA(MAOHINE) 100

38

-Eir- -

428I HANDEXCAVA~ON
1

BACKFILL6 COMPACT
I

DECON EARTH MOVING EQUIPMENT 80
I I

2,9301 2,000 I1

T
ENQR $0.000

.
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Bechtel BWXTldaho, UC DETAILED COST ESTIMATE SHEET
Rw1O-89

PROJECTNAM~SEGREGATIONAND RCRA@OMPLIANT
STOROF INTEC NGLW - WM-190 OPT. 2

=W ~TE PLANNING

l.OCAllON1: INEEIJINTEC
PR~ECTNOs 2602-2

PREPAREOBW RD. ADAMS
REQUE.STOR R J. WATERS

CODE
MATL

DESCRIPTION QTY UOM UNIT COST

M JEMPoRARYVOGLINE EARTHWO~
SURVEY EARTHh$OVINGEQUIPMENT 1 LOT

1TEMPoRAR% wx um EARmwxwsm I I i

LAL2 JEMPORARY $ERVI CE~
VOQ BLOWER- 2SSOOFM I 1’ I EAl1,000.00

I I I I
HEPA SKIDS- 2SMCFM SINGLEPASS 2 E/q 10,000.00

I t I 1

CONDENSATE RECEIVERTANK 1 E/q 4,000.04
1 I 1 I

CONDENSATE RECEIVERTANKSHIELDIN~ 1 LOT I 2,600.00

DBL ENOABEDVOG UNE - 4X~ 250 LF 160,0t

4- SST (WUNUNE 60 LF 80.00

PIPE SLEEPERSUPPORTS 37 EA 20.ot
I 1 I I

TEMPORARY UTILITIES 1 LOT I

I
I I I

PIPE SLEEPERSUPPORTS 37 EAl 20.00
I I I I
] PIPE TIE-INS .4 EAl

“ik20NNECT, DEOONAND REMoVE SYSTEM
I I

1 LOT I
I BOX& PROOESSWASTE 131ml

I I

~EMPoRARYTANK 6 VAULTVENTILATtON
SYSTEM’”

:

PAOE# 11

OATE 03-NOV-1E99
. mE ll:2&62

REPCIRTNAMEDetail Cost EstEmate Sheet

CREW UNIT LAS TOTAL CONST.
SUB HOURS LAB HRS

TOTAL
LABOR EQUIP. MATL (OT~~ 1) COST

SHEE
a

SHEE 20.00

PIPE :

PIPE 3.76

PIPE IAO

EN(3R 20.000 20 661 2,000 “ 2,661

0
59s $18,399 $4,000 ~ $260 $16,760 $38,426

E 20.000 20 710 60 1,000’ . 1,760

0 40 1#1 100 20,000 21,619
Hk’~

PIPE 20.000 20 762 60 4,000 ,’ 4,602

PIPE 20.000 20 762 60 2,600 S,302

2.900 20s 7,620 608 7,700 16,836

io 938 36#31 2,346 40,000 77,676

0 70 2,631 176 4,000 6,806
PIPJ4

PIPE 0.600 10 696 48 740 1,481

0.000 ,20,000 20,000
PI*

2P-W 0.600 19 1,126 740 1,666

2P-W 20.000 80
CA.

4,663 4,863

-“~6i--——i~ ,0.606-1-VDG 300.000 II 300 I 10,6[

VoD 10.-.

II 1 1
.000 [1

I I I
30 I 1,0811 1.061-----



Bechtel BWXTldaho, LLC
Rw IOJIB

PROJECTNAME SEGREGATION AND RCRAGOMPLIANT
STOROF INTEC NGLW - WM-180 OPT. 2

LOCATION1: INEEIJINTEC
REOU=OR R J. WATERS

CODE I DESCRIPTION

lam JXMmRARy SFRVICE$
FILTEREOVENTILATIONSYSTEM

TEMPORARY SERVICES S~

Ma

,
AOOSLOPEOGROUT TO TANK SOITW

I

C“ONCRETE S/7

Mall
1’”’ ‘mRmEssEDCAS

VAULT SEAMS
I

ROOF SLAB

PRECAST/PRETRESSED SIT

IcoNcRE7E fwERs SIT

I I

I sST PLATE FROM TANKTO SUMP

.

DETAILED COST EST

IYPE OFEamwm
PROJECTNC

PREPAREOBY

10 CY 80.00 IASR
GF1

5 EA 26,000.00 PccoNc

1,200 SF 16.00 PCCONC

5 EA 4,000.00 SKWK

0

I

3,270 LBS S.oo SOIL

.

IMATE SHEET PAGE# 12

: PLANNING OATE OS.NOV-1999
; 2602-2 ‘nMe 11:26:62

RD. ADAMS REPORTNAME Detal[ Cost Estimate Sheet

UNIT LAB TOTAL CONST.
HOURS LAB HRS

TOTAL
LASOR EQUIP. MAT’L (OT~R 1) COST

300.000 300 10,644 60,000 80,644
—..—

2,05s $78,116 $3,324 $130,%80 $20,000 $232,120

7.000 70 2,106 800 — ‘“ 2,906

70 $2,106 $800 $2,906

70.000 360 11,180 125,000 13%,189

0.260 300 9,673 18,000 27,673
——. —

050 $20,742 $143,000 $163,742

20.000 ‘too 3,462 800 20,000 24,262

100 $3#62 $800 $20,000 $24,262

II I I I I I
0,113 370 18,720 016 9,810 27#48 I,,



BechtelBWXTldaho, UC
Rw1O%9

PROJECTNAM~SEGREGATION AND RCRA40MPIJLWT
STOROF INTEC NGLW - WM-190 OPT. 2

LOCATiON1: INEEIJINTEC
REOUESTOR R J. WATERS

DETAILED COST ESTIMATE SHEET

NPEOFESTNNE PLANNING ONE 034110v-ls90
. PRWECTNO: 2602-2 .31M~ 11:26:62
PREPAREOBY: RD. ADAMS REPORTNAM15Detail Cost Estirnmte Sheet

.

!.

PAGE# Is

MATL CREW UNtT LAB
CODE

TOTAL CONST.
DESCRIPTION QTY UOM

TOTAL
UNIT-COST SUB HOURS LAB HRS LABOR EQUIP. MATL (OT~~ 1) COST

m ~ “.
SEALWELO TO TANK 157 LF BOIL 3.000 471 21,313 1,178 22#o

METALS S/7 841 $30,033 $2,093 $9,810 .’ $49,936

~ & MOIS~ PROTECTION

,
VAULT ROOFINQ 4,800 SF 450 ROFC 04?00 960 28,762 7,200 21,600 67,662

THERMAL & MOISTURE PROTECTION S/7 960 $28,762 $7,200 $21,800 $67,662

EINl?l@

FINISHES S/T o

u EPOXY B-EN OLD & NEW ~
WASH, RINSE & DRY SURFACE

,,,

4,140 SF LPJ3R 0.010 41 1,246 1$48

SANDIABRAOESURFAOE 4,140 SF 0.20 IABR 0.040 168 4,983 .
ew~ .

2,070 828 7$181

VACUUM SURFAOE 1 LOT LA8R 80.000 80 247 —2W

APPLY BUILT-UPEPOXY ~STEM 4,140 SF 638 EPOXFL OAOO 1,666 60,836 * 24,~ 76,022

EPOXY BETWEEN OLD & NEW TANK S/’7 1,843 $69,471 $2,916 $26,171 ‘ $87,666

w spEclfi~ CoNsTRuc~QN



Bechtel Bb4!Wldaho, LLC DETAILED COST ESTIMATE SHEET
Rev 10-89

PAQE# i4

PROJECTNAME SEGREGATION AND RCRA-COMPLIANT TYPEOFESTIMATEPU4NNING DAIE 03.tdOV-19f)tl
STOROF INTEC NGLW - WM-190 OPT. 2 PROJECTNO: 2602-2 nm 11:26:62

LOCATION1: lNEEL/lNTEC PREPAREDBV RD. ADAMS REPORTNAM& Dstd[ cost Estimate Shsat
REQUESTOR R J. WATERS

MATL CREW UNIT LAB
CODE

TOTAL CONST.
DESCRIPTION QTY UOM SUB

TOTAL
UNIT COST HOURS IAB HRS LASOR EQUIP. MAT’L (OT~~ 1) COST

M@

I

SPECIAL CONSTRUCTIOJJ
DECONISIZINQAREA - ERECT& DISWWLE

19” H=WJ--=I4

76,000 76,000

SPECIAL CONSTRUCTION S/7 o $76,000 $76,000

m ~ATH R ENE C1.OSESUR~
%PRUNG--TYPE STRUCTURE OVER TANK 1 LOT 271,800.00 SKWK 800.000 800 27,616 16,000 271,800 314~16
AREA, 15,000SF GEN

FOUNDATION 171
-.

w 0.000 76$160 76#60
CQNC

LIGHTING 15,000 SF 0.000 46,000 46,000
~ FC

H&V 15,000 SF 0.000 62,600 62,600
HVAC

DISM4NTLE STRUOTURE 1 LOT SKWK 800.000 800 27,616 8,000 36,616
GI=u .—.—., . .

WEATHER ENCLOSESURE S/7 1,800 $65,232 $23,000 $271,800 $174460 $624&

L?.i!%2 NEW TANK FLOq
,

FAB TANK SST TANK FLOOk ‘ 1 LOT 160,000.00 BOIL 1600.00 1,800 81*O 160,000 2s140

PoSITION & WELD NEW FLOOR 780 LF BOIL 3.000 2$80 103,170 6,700 108,870

INOEPENOENT INSPECTION OF TANK 1 LOT 0.000 26,000 26,000
TANK

~ TESV

PERFORM TEST 1 LOT TEST 2800.00 2,600 97,666 97,666

LEAKTEST INSTRUMENTS 1 LOT 40,000.00 ELEC 0.000 40,000 40,000

NEW T’ANKFLOOR W7 6,ss0 $282,306 $6,700 $180,000 $26,000 $603,008

.



..

—



.. —-

.

—

_L—

—
t

1-
UI
w
x
03

3

.



,.

&?ohfe/BwxTM3ho, UC DETAILED COST ESTIMATE SHEET
ReJvILMXJ

PAGE# 17

PROJECTNAM2 SEGREGATION AND RCRA@OMPLlAN7
STOR.OF INTEC NGLW - WM490 OPT. 2

lYPEQFESTIMATEPLANNING OATEOS-NOV-1999

INEELIINTEC
PRoJEoTNa: 2602-2 .nM12 ll:2ti62

LOCATION1:
REQUESTOR R J. WATERS

PREPAREOBY: RD. ADAMS “ REPORTNAM=Detail Cost Esthnste Sheet

,
MATL CREW UNIT LAB

CODE
TOTAL CONST.

DESCRIPTION QIY UOM UNIT COST SUB HOURS LAB HRS LASOR
TOTAL

EQUIP. MATL (0%21) COST

lwi!4 REp~ E Rc EMOVED LINES
1 ltZ. SHOP BW 2 EA PIPE 0.660 1 48 3 62

1 1/2’ FIELD BW 3 EA PIPE 0.800 3 104 7 108

1112 TIE4N SW 2 EA PIPE 1s.600 27 1,016 68 1,082

11/2” cuToFFoAP 2 EA PIPE 1.310 3 98 .7 106

i 1/2 SHOP )(RAY 1 EA PIPE 0.000 so 30

1 1~ flELOXRAY 1 EA PIPE 0.000 4io 410

1 V2 TIE4N XRAY 2 E/l PIPE 0.000
-

“ 1,000 1,000

1=SCH 40 SML PIPE “ 45 LF 7.63 PIPE 0.130 6 220 16 “330 674

1“W OEG BW EL 2 EA 10.10 PIPE 0.200 16 “1 20 ‘ 36

1=SHOP SW 2 EA PIPE 0.660 i 41 ,3
. u

F
1=FIELD BW 3 EA PIPE 0.800 2 90 6 98

1° TIE-IN SW 2 EA PIPE 12.000 24 S02 60 982

1. CUT OFF OAP 1 E/l PIPE 4.340 1 48
J?lEF

3 63

r SHOP )(RAY 1 EA PIPE 0.000 36 36

l“flELOXRAY 1 E/4 PIPE 0.000 440 410

1“TIE-IN )(RAY 2 EA PIPE 0.000
elP&

1,000 1,000

IL? SCH 441304LPIPE B% LF 4.81 PIPE 0.130 81 3,063 ---ziii 3,008 6,268

lt2”90OEG SW EL 25 EA 8.80 PIPE 0.200 6 . 188 13 223 ““ 423

1/2 SHOP BW 26 EA PIPE 00460 11 423 28 461

1/2 FIELD BW 30 EA PIPE 0.660 20 733 49 782

1/2’ TIE-tN SW 48 EA PIPE 8.760 468 17,687 1,170 18,768



Bechtel BWXTldaho, LLC
RwI059

PROJECTNMW SEGREGATION AND RCRACOMPLIANT
STOROF INTEC NGLW - WM-190 OPT. 2

LOCATION1: INEELIINTEC
REQUESTOR R J. WATERS

DETAILED COST ESTIMATE SHEET PA13E#

CODE I DESCRIPTION I QTY I UOM

w N=PMCE REMOVEDL-INK!
18@SCH40304L INTERNALRISERTIE-IN ,1 EA
BW

REPLACE REMOVED LINES S/l

I

laECTRICAlg

I I CONSTRUCT KIN POWER & LIQHTINQ I 1 I ‘LOT

11401LF

---i

RELOCATWREPIACE DUOTBANKS
1 I

REPLACEDIRECT-SURIEOOABLE 300 LF

REPIAOE THERMOCOUPLEWIRES 2,400 LF

lELECTRtCAL WT II

GOVERNMENT F RNIS~u

DISPOSALBOXES 30 EA
I I I

SPECIAL DISPOSAL BOXESJWRAFWNQ 1 LOT
I I I

DISPOSE OF EXCAVATEDSOIL 1,150 CY
1 I 1

PROCESS WASTE BOXES 30 EA
1 I i

PPE 2,800 EA
1 I I

IGoVERNMENT FufwsHED EQUIP. SIT I I

TYPE OF ESTIMATE PLANNING DATE
PROJECTNO.: 2602.2 .J’IMIZ

PREPAREOsw RD. ADAMS REPORTNAME

MATL CREW UNIT LAS
UNIT COST SUB HOURS

%

2.00 ELEC 0.200

0.60 ELEC 0.080

600.00] ] 0.000

+
0.000

36.00 0.000

la

03-Nov-1989
11:26:62
Detail coat EstlrnateSheet

TOTAL CONST. SIC
MS HRS

TOTAL
EQUIP. MATL (OTHER 1) COST

66 2,087 138 2,204

I 1 I I I

I I I I I
18142 $42,930 $2,861 $14,300 $7,776 $67,86

300 10336 6,000 16,236

14,000 14,000

60 2,047 000 2,847
I

192 6,661 1,200 7,761
.—. .——, ——

E@ $18,834 $8,800 $14,000 $39,63

I

16,000 16,000

676,000 676,000

160,000 160,000

101,600 101,600

0 $116,600 $726,000 $841,601

I I I I



Bachtel BIA!XTldaho, UC DETAILED COST ESTIMATE SHEET PAQE# 10;
Rw1O-E9

PRCMECTNAM=SEGREGATION AND RCRAQOMPW
STOROF INTEC NGLW - WM-190 OPT, 2

LoCATION1: INEEUINTEC
REQUESTOR R J. WATERS

WPEOF ESTIMATE PLANNING
PROJECTNO:2602-2

PREPAREOW: RD. ADAMS

ON-E 03.NOV-1999
nw 11:26:52 “

REPORTNAM& Oetdl Cd Estimate Sheet

QTY

1

1

MATL
UNIT COST

Fiii5r
sUB

riiiim
HOURS

0.00(

0.00[

TOTAL
LAB HRS

~
(OTHER1)

CONST.
EQUIP.CODE DESORIP710N

l&A/PJF A!.IIIE~
WA- 27%

UOM LASDR MArL

.Mll
OO7O1OOO LOT

LOT

5i3t3#8

368,957

668#28

368,967?IF- 4,5%

$926,39f
. . .

$926,396WA/PIF ADDER WI’ o

$6,705JM2
——

I PROJECT SUBTOTAL $884,314 $2,117,3S
$“

$10,999,03



Bechtel BWXT Idaho, LLC CONTRACTOR MARKUP DISTRIBUTION REPORT
PROJEC~ SEGREGATION AND RCRA40MPLlANT DATE Novamber 3,1999

STOROF INTEC NGLW - WM-190 OPT. 2 ESTTYPE PLANNING
LOOATION: INEEIJINTEC
ESTIMATOR: RD. ADAMS

PRwECT NO 2602-2

CLIENT: R J. WATERS ,

LABOR %
CONTRACTOR HOURS LABOR MATERfAL

% DIRECT % TOTAL
EQUIPMENT OTHERS SUBTOTAL , MARKUP COST COST

s== Z==== =uu===u==s===rnU= rnn=auu===nu==== =uXs=u==n==u=rn=W= =n=mu===E===z-=== =uu====Cu=u=uuu==uuuEumuu======s==u==_ nu==c==u=anzn== ===== u=nmss==n====== ===== ==mmm

PRIME CONTRACTOR $0 $0 $0 $0 w’

TOTAL FOR PRIME CONTRACTOR o so so so $0 $0 ●**?*%

CORE DRILL/SAW CUITING CONTRACTOR-CD $9,072 $0
PROFIT

$1,600
10.00%

$11,460
$59 $0

OVERHEADS
$160 $1,146

15s)0% w% $97
10S)0%

so $297 $1,691 1650%

TOTALFOR CORE DRILUSAWCW77NQ CONTRACTOR-CD 302 S11,476 S7U so S2,277 $14,497 26,50%

CONCRETE CONTRACTOR - CONC
PROFITS 10.00%
OVERHEADS 15.00%

TOTAL FOR CONCRETE CONTRACTOR- CONC

EARTHWORK CONTRACTOR - DIRT
PROFIT 10.00%
OVERHEADS 15.00%

TOTAL FOR EARTNWORK CONTRACTOR- DIRT

ELECTRICALCONTRACTOR - ELEC
PROFIT 10.00%
OVERHEADS 15.00%

TOTAL FOR ELECTRICAL CONTRACTOR- ELEC

Imltcoforceaccount-FA
%

TOTAL FOR Imltco Auc61 mxwmt - FA

GENERAL CONTRACTOR - QEN
PROFIT 10,00%
OVERHEADS 5.00%

TOTAL FOR GENERAL CONTRACTOR- GEN

so $0 $0
$0 $0
$0 $0 :

0 so so so

$272,294 $263 $59,633
$27,2X $26 $5,983
$44,929 $43 $9,672

8,~ S34@2 $332 S75,668

$50,665 $7,140 $912
$5,066 $714
$8,366 $1,178 X!

1,535 S64,091 ~32 $1,154

$17,654 $777 so
$0 $0 so

429 S17,654 $777 so

$667,556 $572,439
$66,766

$792,396
$57,244

$47,718
$79,240

$31,484 $43*582

24,456 S1,602,029 S661,167 S915,217

$76,950 $76,950
$7,695 $7,695 10.00%

$12,697 $12,697 10.50%

S97,342 S97,342 x%

$21,217 $353,606
$2,122 $35,361 10.00%
S3,501 $56,345 16S0%

S26,840 $447,312 26.50%

S59,000 $117,717
S5,900 W 1,772 10.00%
$9,735 $19,423 16S0%

S74,635 S148,911 26,50%

$0 $18,431
$0 $0 0,00%

so $18,431 —

$75,000 $2,307,392
$7,500 $230,739 10.00%
$4,125 S126,907 5s0%

$86,625 S~665,038 w%

0,00% O.OO%

0.25%

1m%

7.66%

2.5s%

0.40%

49.95%

0,18%

1.22%

5+60%

1.66%

0.29%

36.55%

1

i

I

PAGE 1

.
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Bechtel BVVXTIdaho, LLC CONTRACTORMARKUP DISTRIBUTIONREPORT
PROJEC~ SEGREGATION AND RCRAGOMPLIANT DATE

STOROF INTEC NGLW - WM-190 OPT. 2
Noknber 3,1999

ES’INPE PLANNING
LOCATION INEELIINTEC PR~ECT NO. 2602-2
ESTIMATOR RD. ADAMS
CLIENT: R J. WATERS

CONTRACTOR ~R? LABOR MATERIAL EQUIPMENT
% DIRECT

OTHERS
% TOTAL

SUBTOTAL , M%WUP COST COST
=====~===~======~=====*= ==~~~=~~====- xuam=z==sza=BRRunsss=xx%HaB===s=za=zzssfi=.---= =w=sn%=s===r.========m== =================~
HVAC CONTRACTOR - HVAC

PROFIT 10.00%
OVERHEADS 18.00%

TOT~ FORHVAC CON7RAC10R-lAtAC

PAINTING CONTRACTOR - PAINT
PROFIT 10.00%
OVERHEAOS 15.00%

TOTAL FOR PAlN71NQCONTRACTOR - PAIIW

PIPING CONTRACTOR - PIPE
PROFIT 10AK)%“
OVERHEADS 20,00%

TOTAL FOR PiPINO CONTRACTOR-PIPE

ROOFING CONTRACTOR - ROOF
PROFIT 10.00%
OVERHEAD Is.(x)%

TOTAL FOR ROOFINQ CON17?ACTOR- ROOF

TANK CONTRACTOR- TANK
PROFIT 10.00%
OVERHEADS 15.00%

TOTAL FOR TANKCONTRACTOR- TANK

.’ $12773 $74,550 $150 $&g
$1,277 $7,455 $15

. $2,529 S14,761 $30 $1<395

360 S16,579 S96,766 S195 S68,145

$59,471 S2w30 $2,915 $0
$5,947 $2,643 $2!31 $0
$9,813 $4,381 $481 $0

1,943 S75,230 S33,434 S3,687 so

$2g5fg . $216,133 $2&:
$21,813

$155,475
$15,546

$62:184 $47,989 $4:424 $34,205

7,677 S372,984 “ S287,936 S26,545 S205,227

S26,752 $2&L& $7,200
$2,875 $720 :
$4,744 $3:742, $1,1s6 , $0

fk?o S38,371 S28,690 S9,108 so

$4&72& S3#: $10,799 ‘Wwoo
$1,080 moo

$71:565 S4&6 $1,782 $4,125

10,226 S548,667 S379,700 S13,661 SW,625

$139,973”
$13,897 10.00%
$27,715 19.80%

S181,685 29.60%

$66,8t5 “
$6,661 10.00%

$14,554 16.50%

S112,351 26.50%

$676,282
$67,628 10.00%

$148,762 2200%

S892,692 32.00%

$5s,632 t“

$5,683 10,00%
$9,874 16.50%

S74,169 26.50%

$769,686
$76,f@ 10.00%

$126,996 16.50%

S973,653 26.50%

3.03%

1.92%

14.84%

1.27%

16.66%

222%

1.41%

10.71%

0.93%

12,19%

PAGE 2
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Bechtel BWXT Idaho, LLC CONTRACTOR MARKUP DISTRIBUTION REPORT
PROJECW SEGREGATION AND RCRA420MPLIANT DAT13 November 3,1999

STOR.OF INTEC NGLW - WM-190 OPT. 2 ESITYPE PLANNING
LOCATION: INEEIJINTEC PROJECT No 2602-2
ESTIMATOR RD. ADAMS
CLIEN~ R J. WATERS

CONTRACTOR ~R; LABOR MATERIAL EQUIPMENT
% DIRECT

OTHERS
% TOTAL

SUBTOTAL , M%-P COST COST
c===m=m=mannsnan= n=m=n======a=== n=8wmn=m======n=sn== nm==m==m=m=a=== m==ummma===z=a== =nmmnm=5===n=mnammmamm= a=mm=m —R===am=mm===wnmm== =nRm=mEmn==nax= =a=sn==n=nm=m

rOTAL DIRECT COST 66,664 $2,034,630 $l~23,16t3 $864,314 $488,042 $4,618,644 100.00%

rOTAL SUBCONTRACTOR MARKUPS $465,003 $276A20 $160,641 $126,773 $1,007,137 15,65%

rOTAL COST TO PRIME $249,63S $%408,678 $1,1U6t366 $682,716 $6,626,082 ‘

PRIME CONTRACTOR MARKUP 1220% $303,72S $182,827 $127,621 $72,311 $686,382
—= w——

10.87%

TOTAL PROJECT COST $2,793,256 $1,681,406 ‘= ‘“—= ‘“—$1,172,776
—=

$666,027 $6,312,464 “

PAGE S

.

.
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FY-00 G&A/PIF ADDER CALCULATION SHEET
PROJECT: SEGREGATION AND RCRA-COMPLIANT

STORAGE OF INTEC NGLW - WM-190 OPT,
DATE 11/3/99

PROk PEE
CONSTRUCTION= $6,312,463

GFE= S647.325

Subtotal $7,159,788

2

FEE @ 3.5%= $7,159,788 *0.035 s $250,593

G&A @27% (with a ceiling of $500,000 imposed per year)
..

“ CONSTRUCTION $ OR CE3LING * # OF YEARS
YEARS OF CONST. = 2 $1,000,000

GEE= $647,325
PROCUNMENT FEE= $250.593
Subtotal $2,097,918

FEE@27%= $2,097,918 “ 0.27= $566,438

Pm@ 4.5%

CONSTRUCTION= $6,312,463
GFE= $647,325

PROWREMENT FEE= $250,593
G&A= $566,438. .
Subtotal $7,976,818

FEE @ 4.5%= $7,976,818 ● 0.045= $358,957

TOTAL PRO CWWMENTFEE $250,593

TOTAL G&A PEE

TOTAL PIP:

$566,438

$358,957

7.=--’?,T9T9 ..,. w-v= .-. ,- .,- -—-- - -..



NGLW TANK WM-190 OPT. 2
,,

Default

m + + m Issl Izzl ~iy ----Cenlpleta Com@etoMllosk+m Rmdnlng vRwrdnlng MlktwN Ftw Float TotalFM (+) Tc4d Float(.) NOn—Rmclm, Rqulrod Dab % I.&adds

. .

Crnkal
n +

Remaining Renulnhg Mkbna

Parant

n A

1,

I

.

.
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NGLW TANK WM-190 OPT. 2,. . .

Task Narna Duration Schedule Start
)RE=IMINARY WORK 1305d 01/02/01
CONCEPTUAL DESIGN 261d 01/02/01

ADVANCED CONCEPTUAL DESIGN. S23d 01102101

PERMllTING 1305d 01/02/01

PROJECT SUPPORT 1304d 01102101

:APITAL WORK 1041d 01/05/04

TITLE DESIGN 521d 01/05104

PROJECT MANAGEMENT 1041d ollo5t04

CONSTRUCTION MANAGEMENT 388d ollo310fi

CONSTRUCTION 389d ollo310t
FESTING 131d 07/02/07

Schedule Flnlsh

01/02/06

oliolm2

01102104

Olloi?loa

12/30/05

12/31107
Olloaoa

12/31107

08/29107

08/29/0

I2I311O

)PERATIONS I 7305dl ‘“-01/011081 12/31/3

OPERATIONS 7305d 01101/08 12/31/3

),D&D 523d 01/01/36 12/31/3

?“

1,



‘ pyphl BVWTldaho, UC. COST ESTIMATE SUMMARY.
... .. ----

PROJECTNAM= RCRA-COMPIJANTSTOR OF NGLW
g~gl;o&~ 2- OPC

TWEOFemhmm PLANNING Mle 03-NOV-1980

LOCAllON1;
IWoJEcTt’Ja 2602-20 me lz~l

+/Eau.EsToR R J. WATERS
PREPAREOm: R D. ADAMS
I?EPOiww cost Estimata Sunmuly

=:*

Cost Estimate Etement
Element

L1. cQNcFpTUN- DESIG~

1.1.1 CONCEPTUAL DESIGN “

u MW EMMcG osTq

102.1 PROJECT SUPPORT

~ PERM~N G

1.3.1 PERMilTING

~ SO TEST& STARTUP

1A*I SO TEST& STARTUP

1.6.2 PROCUREMENT FEES

SUBTOTALINCLUDINGESCALATION

PROJECT CONTINGENCY

MANAGEMENT RESERVL

CONTINGENCY

TOTAL ESTIMATED COST

,.

$ROJECT COST PARAMETERS

EDI AS A % OF CONST. + GFE= 13.00??

CONTINGENCY= 36.S2%

. .

UnT~lated

361$00

1416,600

%165,000

676,000

0

4y128JW

Total
EscaI*-on Incl Escalation

26,733

101860

237,060

120$)60

o

>> S4!&!m
408,633

“ ~
1,117,160

“ ~
Z39Z060

>> =
686$60

I466303 >* $4,614$803

>> $0

>> $1,885,197

‘>> $6,300,000

- -T.

~,------ -, ------ --—-
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Bechtel BWXTldaho, LLC DETAILED COST ESTIMATE SHEET
Rw 1049

PAGE# 2

PROJEOTNAME RCRA-COMPUANT STOR OF NGLW
WM-190 OPT. 2 -OPO

NPE OF=M= PLANNING DATE 03-Nov-19f19

INEEIJINTEC
PROJECTNO.: 26024t0 mM~ 12:09:21

LocAnoN 1:
,,

R J. WATERS
PREPAREOw. RD. AOAMS REKmTWE Oetsll Cost Estimate Shaet

REOUESTOR

MATL CREW UNIT LAS TOTAL CONST. S/c
CODI? DESCRIPTION QTY UOM

TOTAL
UNIT COST SUB HOURS IAS HRS LASOR EQUIP. . MAT’L (OTHER 1) COST

W lTTlN(3
HWh44/ RCRA Petmlt 1 Lot z-ma 0.000 1,760,000 1,760,000

PennllTo Construe 1 u Z-4170 0.000 60,000 60,000

CWA WarmWa!ar, Hlstodoal,Olher 1 Lot z~lm 0.000
Reg. Oompllance

100,000 100,000

P.E, Celtikath 1 M 0.000 30,000 30,000

PERMITTING WT o $2,166,000 $2,166,000

SC) TEST & STARTU~
——

ORR 1 M 0.000 160,000 160,000

SO T@6Tralnhg @ l% OF TEC 1 Lot 0.000 213,000 213,000

SO TEST& STARTUP S~ o $s63,000 $363,000

~ “’
Suppd ~ring Stadup-1% Of TEC 1 Lot 0.000 213,000 213,000

PROJECT SUPIWRT SIT o $213,000 $213,000

= :—. * —- -—. --WGS.: —
PROJECT SUBTOTAL Q $1$)73,600 ‘--=$0 $0 $2,166,00C $4,128,600

.



. BechteIBWXTIdaho, UC CONIINGENCYANALYSIS

PROJECTNAM& RCRA-COMPIJANTSTOR OF NGLW
;:il&ooP~ 2- OPC

LOCAllON1:
‘kEOUESTOIZ R J. WATERS

m OF ESTIMATE PIANNING ml-e 03-NOV-Y999
PROJECTW. 2502-20 TIM= 1230W

PREPAREOSY:RD. ADAMS

REPORT* Contingency Analyda

PROJECT
PROBABLE% V_TION .. .i ~ CONTINGENCY SUMMARY

WBs %Totsl Prob.%Vsr. W% d Prob.
Slament , Oost EsUmzte Element TotBlcost Wlo Oost mm E@. - Oontingenq % cost TotalOost

Contingency . + . + bySIement

1.1.1 CONCEPTUPI. DESIGN 3al* 6.3s o m O@ 4.14 3.734% 10.31% lq711 S6tr,sll

1.21 PROJECT SUPPORT 1,016,600 Z201 10 40 220 S.so 7.703% 21.32% 3ssa 1,374$99
1.3.1 PERMITTING Z166,000 4s.70 +0 40 4.67 1s.6s 16.344% 4s2% 7-7

1.4.1
3S17S.97

SO TSST & STARNP 67s@o 124s o 60 0.00 6.34 6.617% 1s.66% 363#oo S3s,ooo

1.6.2 PROCURE?@T FEES o 0.00 10 40 0.00 0.00 O.000% 0.00% o 0

ESCALATION 4a6#03 10.64 10 30 1.0s 3.16 2740% 7.6s% m7,7so 614@3

“ SUBTOTAL 4,e14$03 100.00 36.137%

0ALCUL4TE0 CONTINGENCY l,ama

RESULTANT TEC -w
ROUNDSOTSO Wfqooo

—. PROJECT CONTINGENCY l,6a&f a7 36.s2%

MANAGEMENTREsERVE o

CONTINGENCf 1,6s6,1s7

TOTAL ESTIMATED COST 8,300,000 1,SLU$1S7 Ww

—

-.

CONFIDENCE LEVEL AND ASSUMED RISK*
The BeoMel BWXT Idaho, UC Cod Eatknata CorrltngenoyAnal@a

CONTWGENCYANALYSIS GUIDE BY TYPE OF ESTIMATE

Model Is baaed on the ap [led contfngen and the assumptions upon which
Glkkdines estabkhed by DOE/FM 50, Cost EatImaUng Gulda, Vd. 6,

f%theestimatewaspredlcaed. The model appliedwitha suggestedrisklevel
Cod GuM#flw&?Gpreaentedinthe INEEL CoatEaMnatin Guide.

Zt19b. d%
of 18% anda levelof confidenceof90% theestimatevJllfallwithinthe bidrange.
The ConUnencyAna

.Wi-%upto=~
ia~onatig~d awmgetoptwidea

N%p.Ai~~ofunMn@ alMpkW@ofwmn. ZFz:= ......T&&&&

TrnE II 5% :15%
TITLE 11/AFC MarketCondiuons

,-,.:Y ,,. .,, ,. ., -,V...
—.. - ---

.-.- .,:. ., . . . .



- f33c/I&/BWtTldaho, KC COST ESTIMATE SUMMARY

‘PROJ&7 NAW= SEGREGATION & RCRA40MPL!ANT
~T~E~~~F NGLW - NEW TANKS

- OFESTIMAIEPUNNING OAl: :;:3VV1990
Immmm. 26024

LOCATION1:
::

.REQLESTOI?R J. WATERS
PREPAREDm RD. ADAMS cnEcxEow
REIXMTNAIE Cost Estimate Sunnnaw.

APPRQ m /@u/

..
Cost EsfJrnateEIenwnt

Element
Total

UnT=lated Escalation Incl Escalation

L1. w GINEERING. DESIGN AND INSPECTION , “ @!l!lzx
1.1.1 DESIGN ENGINEERING TITLE I&II . l*lJOO 283,347 1,774,647

1.1.2 QUALITY ASSURANCE 63%741 177,168 809$09
.,-

U Mm AGEFJENT COSTS “ ~
1.21 PROJECT MANAGEMENT 1~78#40 3308s0 1,709,390

122 CONSTRUCTION MAP@GEMENT 1366,756 364#61 1,021#8

u ~ONSTRUCTION’ ‘ “ ~
1.3.1 GENERALCONDITIONS 1~6$88 401$84 1s7,660
1.3.2 SITEWORK 183,100 M068
103.3

247,168
CONCREfE . 3,068,137 . 866,568 $616,696

1.3.6 METALS - 1,633#27 429~72 i#63a9

1.3.7 . THERMAL & MOISTURE PROTECTION ~$172 7$32 36404
1.3.8 DOORS & WINDOWS lo~il? U89 13308
1.3.11 EQUIPMENT 1~613,124 647,716 2,603$38
1.3.14 CONVEYING SYSTEMS 44~f8 lm7 664!56
IAL16 MECHANICAL 14~008 387$22 1,771$30
1.3.16 ELECTRICAL . 287,761 83373 381,134. .

L?l - ‘ ‘~
1.6.1 G&A/PIF ADDER 984#7 276,661 1$60,118

15.2 PROCUREMENT FEES 347379, 97#34- >> -

SUBTOTAL INCLUDING Escalation 16,044,034 40W71 >* $20,347,005

PROJECT CONTINGENCY

MANAGEMENTRESERVE” ~> $1,44161

CONTINGENCY ‘ ~> S4,409,834

TOTAL ESTIMATED COST ‘*> S26.200.000

PROJECT COST PARAMHERS

EDI AS A % OF CONST. + GFE= 20.00%

CONTINGENCY= 26.77%

:-.,,.;, ,,~-~ -. ... ... -h -.. ..:. $..+wc=. ..s , . ..w--- -=.. -,.. -- ,, ,~, ,.,. . ..4 ?.. , ,,-. ,—,- -,, ., . . . . . . ,, . . . . . . ..-.



Bechtel BWWldaho, UC DETAILEd COST ESTIMATE SHEET
ReIU10.90

PAGE# 1

PROJECTNAhl~ SEGREGATION& RCRACOMPLIANT ?YPE OF ESTIMATE PIANNING
STORAGE OF N(3LW - NEW TANKS

OATE 03-NOV.1999

lNEEIJINTEC
PROJECTNO: 2602-4 .JIME lZ3tM0

LOCATION1:

REtXIESIOlt R J. WATERS
PREPAREIIw RD. ADAMS REFORTNAME Detail Cost Esthste Sheet

wn CREW UNIT LAS S/c
CODE DESCRIPTION

TOTAL . CONST.
QTY UOM

TOTAL
UNIT COST SUB HOURS IAS HRS LASOR EQUIP. .MATL (OTHER 1) COST

DESIGN ENGINEE RING TITLE I & U

TlTLE161J@ lS%OFCONSTRUCT10N 1 LOT 0.000 l#61,300 1,4s1,300

DESIGN ENGINEERINGTITLE I&II S/7 o $1,461,300 $1,491,300

QUALITY A SURAN gs c
QualltyAaautnnca(J 6% OF CONSTRUCTION 1 Lot 0.000 ‘. 596,600 696,500

PIPE TESTING 2,s70 DI 0.16 Z-7260 0300 801 36,821 401 36,221

QUALITY ASSURANCE S/7 sol $632,321 $401 $632,721

PR JECT MANA EME~o G

—.

PROJECT MANAGEMENT S/T’ o

PRoJECT MANA (3EME~
projectManager@ 12% OF coNsTRuoTloN 1 LOT 0.000 1,193,100 1,193,100

PROJECT MANAGEMENT SIT o $1,193,100 $1,193,100

u COST ESTIMATIN G
casiE@lmata- 1 Lc4 z-a330 200.000 200 123s4 12,264

.
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Bechte/ BWXT/daho, LLC DETAILED COST ESTIMATE SHEET
RwICI.69

PAGE# ~

PROJECTNAMIZ SEGREGATION& RCRAXOMPLIANT ~EOF ESTIMATEPLANNING
STORAGE OF NGLW - NEW TANKS

OATE 03-NOV.1999

INEEUINTEC
PROJKTNO: 26024

LOCAllON 1:
.nM~ 12:36:10

R J. WATERS .
PREPAREOBY RD. ADAMS R13WlTNAME Debit Cost Esthnste Sheet

RE9UESTOR:

MATL CREW UNIT LAS TOTAL S/o
CODE

CONST. TOTAL
DESCRIPTION QN UOM UNIT’COST SUB HOURS LAEiHRS LASOR EQUIP. . MATL (OTHER 1) COST

PM . CONDUCT OF OPERATI ONS ~
CONDUCT OF MAINTFNA NCG
POST JOB REVIEW 1’ LOT 2-s310 10.000 10 740 740

ProjectMaIlagemonl- Managmnen! 1 Lot O.OOO 6,310 6,310
suppwl - 10% Of P.M. Total

.. .

PM - CONDUCT OF Operations I CONDUC’ “OF 718 $68~20
MAINTENANCE S~

$68,420

w CONSTRUCTION MA NAGEW
00401400 CM@ 10% OF CONSTRUCTION 1 LOT 0.000 984200 8S4,200

..— — —. .—-—. .

CONSTRUCTION MANAGEMENT S/7 o $984,200 $984,200

w c; -G#D~T OF OpERA~ON$ !

AssemblePlanningTonm 1 Lot 24340 60.000 60 4#38 4~38

lNiTWE HAZARDS ANALYSIS 1 LOT 2.s340 10.000 10 740 740

PREPARESUPPORTING HAZARDS PROJECT 1 LOT 2-6340 30.000 30 2,21s
DOCUMENTATION

2,219

APPROVE WORK ORDER 1 LOT 2-s340 50.000 60 3,899 3,899

DOVOlOpInilkd JSA6 Input To Work 1 Lot 2-s340 80.000 80 4~8 4,438
Plans

SCHEDULE WORK ON POO 158 WKS Z4340 4.000 624 48,167 48,167

OUTAQES 20 EA 24340 20.000 400 28,688 29,688

SUBSURFACEINVESTIGATION 1 LOT 2.s340 80.000 80 6,918 6,918

.
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Bechte/ BWXT/daho, LLC DETAILED COST ESTIMATE SHEET
Rw 1M9

PAGE# 6

PROJECTNAME SEGREGATION& RCRA-COMPLIANT lYPE OFESTIMATEPlANNlN(3
STORAGE OF NGLW - NEW TANKS

OATE 03.NOV-1999
PROJECTNO: 26024

LOCATION1: INEEIJINTEC
me 12:36A0

REQU.ESTOR R J. WATERS
PREPAREOBV RD. ADAMS REPORTNAM& Detsll Cost Esthnste Sheet

COOE
CREW UNtT LAB

DESCRIPTION
TOTAL CONST.

QTY UOM
TOTAL

UN!?C\ST SUB HOURS LAB HRS LABOR EQUIP. , MAT’L (OTTER 1) COST

I!211fi GC - CONDUCTOF OPERATIONS(
CONDUCTOF MAINTENANCE
CHANGED tXNDtTIONS -.6 HRIDAY X 16 156 WKS SUWK 32.000 4$82 172,324 472,324
MEN X 4 DAYAIVEEK GEh

POST JOB REVIEW 1 LOT CARF 10.000 10 369 369

GC - CONDUCT OF OPERATIONSI CONDU(Y “OF 14,8s6
MAINTENANCE S/’7

$617,331 $617,33

m SITEWOR~

EXCAVATION 17,73s CY ENGR 0.022 360 12,706 12~16 26,120

SACKFILL 14,771 CY ENQR 0.100 IA77 4s,064 3846 86#B

UTILITY TRENCHING 1,1s0 CY ENQR 0.360 40s 13,106 9,200 22,306

REMOVE& REPLACEPAVING 1,000 SF 0.000 6,000 6,000

ALLOWANCEFOR CONTAMINATED SOiL NEAR 1 LOT ENQR 80.000 80 2,606 2,606
VS TIE-IN DIR1

SITEWORKm 2,350 $76,609 $60,020 $6,000 $142,62

w CONC~

SIAB-OWGRAOE 667 CY 120.00 SKWK 7.000 4,870 168~23 4,1S2 83,~0 26f3#6

WALLS 1,780 CY 200.00 SKWK 12.000 21$60 737,347 17,800 366,000 1,111,147
GFA

ELEVATEDSLABS 761 CY 300.00 SI(WK 18.000 1438 461#6 7$J1O 237,300 736,706
r~~

RISER HATCHES -1’014 X 3’ so EA 1,326.00 SKWK 2.000 60 2,071 1,800 39,760 43,621
f3FhI

I

I

.
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Bechtel BWXTIdaho, UC DETAILED COST ESTIMATE SHEET
RW1-

PAoE# -6

PROJEClNAh4~ SEGREGATION& RCRA.00MPLIANT TYPEOFESTIMATEPLAiINlNL3 DATE 03-NOV-1S99
STORAGE OF NGLW - NEW TANKS
INEEL/lNTEC

PROJECTNO.: 26024 . . m= 1236:10
LOCATION1:
REQUESTOR R J. WATERS

PREPAREIIsw RD. AOAMS IIEIWRTNAM=Dt?ta[lCost EstlnasteShad

CRSW UNIT LAS TOTAL CONST. SIC
CODE DESCRIPTION am UOM

TOTAL
UN~% SUB HOURS LAB HRS IASOR EQUIP. , UAT’L (OTHER 1) Cosr

w CONCRET~
RISER HATCHES - 2’X2’X’2 27 EA 1,326.00 SKWK 2.000 64 1s64 . 4,620 3s,776 39$59

RISER H4TCHES - 2’X2’Xl” 26 EA 1,326.00 SKWK 2.000 60 1,726 1,600 33,126 36,361

MANWAY HATCHES - 2’-S%2’-6)(S’ 9 EA 2,600.00 SKWK 3JO0 27 B32 810 22,600 24,242
G~h

MANWAY HATCHES - 2’-SX2’-SX2’ ,9 EA 2,600.00 SKWK S.000 27 932 810 22,600 24,242
rI=N

MANWAY HATCHES - 2’-SX2WX1’ 9 EA 2,600.00 Stww 3.000 27 932 810 22,600 24,242

sEITLING TANK H4TCH 2 EA 4,100.00 SKWK 4.000 a 276 240 8,200 8,716

sUMP BLOCK-OUTS 1,650 SF 126 CARP 0.200 310 10,738 9,938 12,676

cONCRETE SiT 41,040 $1~16,738 $37* $863,228 $2,S17N

lil!i ~

sTAINLESS STEEL UNER . 9,726 SF 20.00 IRON 2.000 lwnl 701,363 4s,s40 184,660 1,024,663

h4%J0RPIPE SUPPORTS 8 TON 1$00.00 IRON 20.000 180 6426 800 9,600 16,826

sTAIRWAY 83 VLF 60.00 IRON 1.000 63 2,630 3,160 “ I!*68O

UNOER-TANKSUPPORTS 8,160 LBS 226 IRoN 0.020 163 6,664 408 18,360
Szw

26,322

UNDER-TANKSUPPORTS - WELDING 2,282 LF IRoN 0.300 688 27,614 1,710 28,333

MONORAIL- RAIL& SUPPORTS 6,000 LBS 1.60 lRON 0.020 120 4,816 300 9,000 14,119

RAIUNQS 228 ‘LF 16.00 IRON 0,100 23 916 67
.——

3J20 .,, 4,393

METALS S/7 20,873 $830,212 $61,924 $238,090 $1,120226

MN & MOISTURF PRO~CT’10M
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Bechtel BWXT’ldaho, LLC DETAILED COST ESTIMATE SHEET PAQEU o
Rw l&W

PROJECTNAM= SEGREGATION & RCRA@OMPtJAN7 lYPE OF mMATE PLANNING
STORAGE OF NGLW - NEW TANKS

DATS 03-NOV-1999

INEEIJINTEC
PROJECTNO.: 2602-4 nM~ 12:36:10

LOCATION1:
REOUESTOR R J. WATERS

PREPAREDBV R 0. AOAMS REPORTNAME Detail Cost Estimate Sheet

MATL CREW UNIT LAB TOTAL CONST.
CODE DESCRIPTION aTY UOM UNIT COST SUB HOURS

TOTAL
LAB HRS LABOR EQUIP. , MATL (OT~ER 1) COST

M :y;:.y~’;;vfiw
15 EA 10,000,00 PIPE 20.000 300 11,274 376 160,000 161,648

3=SW JETS INSIOETANK 8 EA 2,000.00 PIPE 4.000 32 1,203 80 18,000 1738S

3- SHOP SW 51 EA PIPE 1.760 8 89 3,364 223 3,677

3- FIELD BW 128 EA PIPE 3.000 387 14,643 868 16,611

3=TIE-IN BW 20 EA PIPE 10.000 280 10,622 10,622

1“SCH40304L PIPE 1,260 LF 6.00 PIPE 0.070 88 3,316 227 . 6,300 9,841
PEE

1°SW EL 84 EA 7.00 PIPE 0s00 19 707 47 6S8 %412

19BW TEE ,, 4 EA 21.00 PIPE 0.s00 1 46

I“ TOp.ENTRY BALLVALVE

3 84 132

8 EA 8,000.00 PIPE 12.000 98 3,608 120 84,000 67,728

1“JET 8 EA 1,000.00 PIPE 2.000 16 601 40 8,000 8,041

37H” REDUOER 4 EA 22.00 PIPE 0220 1 33 2 88 123

1. SHOP SW SE EA PIPE 0.660 64 2,026 136 2,161

1. FIELD SW 20s EA PIPE 0.860 174 6,64S 437 6$86

1“TIE-IN BW 16 EA PIPE 3.200 61 1,824 128 2,062

SHOP XRfW 15 EA PIPE 0.000 760 760

flELD XRAY 38 EA PIPE 0.000 11,400 11,400
. .——. —— .-”., -., —.— —

SUPPLY/RETURN S/l 1,686 $62,696 $2,837 $283,610 $12,160 $341,192

~ UNDER GROUND StJPPLY/R~~
3-X @’DBL ENC/VSEDPIPE SST 380 LF 86.00 PIPE 0.600 190 7,140 476 24,700 32,316

ELBOWS 4 EA ~30.oo PIPE 160000 60 2,266 160 620 2,926

.

.
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BochtelBWXTldaho, UC DETAILED COST ESTIMATE SHEET PhOE# 10
Rw1O-W

PROJECTNAME! SEGREGATION& RCRA40MPLIANT lYPEDFESllM4113PLANNING DATE 03.NOV.1Q99
STORAGE OF NGLW-NEW TANKS .

LOCATIONt INEELIINTEC
PROJKXNO.: 26024 . , Tltiz 12s6:10

REOUE.STOR R J. WATERS
PREPAREOSY: R D?ADAMS REPORTNN,W Detsll Coat Estltnste Sheet

SIC
CODE

MATL CREW UNtT LAB TOTAL CONST.
DESCRIPTION . QTY UOM

TOTAL
UNIT 00ST SUB HOURS LAB HRS LABOR EQUIP. . MAT’L (OTHER 1] COST

lixmzll UNDERGROUND SUPPLVRETLJW
TIE-INS 2 EA PIPE 6.000 12 461 30 481

HOT CORE DRILLAT VALVE BOX 2 EA PIPE 0.000 6,000 6,000

HOT PIPE SLEEVE @VALVE SOX 2 EA PIPE 40.000 60 3,006 3,006

UNDERGROUND SUPPLYIRETURN S/7 342 $12,662 $665 $26320 $6,000 $44,721

I&m! m%nl
3 SCH 40AS3 PIPE 210 LF 6.00 PIPE 0.100 21 789 . 63 1,050

WE
1,892

3“ BW EL 10 EA 15.00 PIPE 0.220 2 83 6 160 238

3- BW TEE 17 EA 26.00 PIPE 0.330 6 211 14 426 660

3“SHOP SW 27 EA PIPE 4.760 47 1,776 118 1,864

3“flELD SW 71 EA PIPE 3.000 213 6,006 633 8,637

INSULATIONON V PIPE 338 ELF 4.00 A6BE 0~60 6S 3,129 214
. 4SUL

1,366 4,698

1“SCH 40 A106 PIPE 60 LF 1.60 PIPE 0.070 6 210 14 ~20 “- 346

1- BW EL 16 EA 16;00 PIPE 0.660 10 391 26 240 - 667

1“BW TEE 46 EA 21.00 0.670 47 1,760 117 1,008 2,874

1“8ALLVALVE 32 EA 130.00 PIPE 1200 38 %443 98 4,160 6,699

3%1” REDUbER 16 EA 20.00 PIPE 1200 18 722 48 320 1,090

PRESSURE RELIEFVAJ.VE 8 — EA ---xiii PIPE 2.000 16 601 40 3,200 “- 3,641

Y-STRAINER 16 EA 40.00 PIPE 0.970 16 683 39 640 1,262

RCV 16 EA 2300.00 PIPE 6.000 96 3,608 240 36,800 40,646

INSULATIONON 1“PIPE 512 ELF 3.00 AS8E 0210 108 3,970 271 1,636 6,777
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BechtelBIh!XTldaho, UC DETAILED COST ESTIMATE SHEET
Rw1O.S9

PRaECTNAME SEGREGATION& RCRA-COMPUANT
STORAGE OF NGLW -NEW TANKS

IYPEOFESTIMATEPUNNING

INEELIINTEC
PRWECTNOJ 26024

LOCATiON1:
REQUESTOR R J. WATERS

PREP-SW RD. ADAMS

PAQE# 12

OATS03-NOV.1999
.mM~ i2:3&10

REIWRTNAMGDetstlCost Estimste Sheet

MATL cREvf UNIT LAB SIO
CODE

TOTAL CONST.
DESCRIPTION QTY UOM

TOTAL
UNIT COST SUB HOURS LAB HRS LABOR EQUIP. MATL (OTHER 1) COST ‘-

. .

- ~ESSURE CONTROLVALVE ‘ 8 EA 17030 PIPE 3.000 24 002 60 1,360 . 2,322

AIR S)T 592 $22,232 $1,480 $49,670 . $73,282

If&l.QLl uNDER~Rouf@AIR$ PPLYu
3-C.S. PIPE 1,501 LFl s.rlol P,PEI ‘Al 23I SA81

‘4 A I 10653 I
f

UNDERGROUNDAIR SUPPLY S/7 32 $1,184 $113 $776 $2,071

- sAMpL E LINEq
1/2°SCH40304L PIPE 800 LF S.76 PIPE 0,080 48 .< 1,804 120 3,000 ~,. 4,S24

IF 8“ EL 80 EA ‘ 7.00 PIPE 00200 12 461 30 420 801

1~ BLOCKVALVES 24 EA 270.00 PIPE 10300 31 1,172 78 6&o 7,730

lW SHOP B“ 80 EA PIPE OA60 27 1,016 68 1,082

1/2- FIELDSW 148 EA PIPE 0.700 104 3,883 258 4,162

1/2TIE-INB“ 30 EA “ PIPE 2.600 94 3,617 234 3,761

sHOP )(RAY 8 EA PIPE 0.000 300 300

FIELD)(RAY 51 EA PIPE 0.000 16,300 16,300

,

SAMPLE UNES S/7 . . 31s $11,863 $789 $9,900 ‘$16,600 $38,142

y ~
PRESSURE
lNOIOATORS—

1

..



Bechtel BWiTldaho, LLC DETAILED COST ESTIMATE SHEET .
Rw 1049

PAGEU 13

PROJECTNALW SEGREGATION& RCRA-COMPLLANT TYPE OF ESTlMAl13 PIANNING OATE 03./ioV-Wl9
STORAGE OF NGLW - NEW TANKS
INEELIINTEC

PROJECTNO.: 26024 ‘rw~ 1236:10
LOCATION1: PREPAREOw RD. ADAMS REPORTNAME Datall Coat Esthnate Sheet
REOUESTOR R J. WATERS

MATL CREW UNIT LAB
CODE

TOTAL CONST.
DESCRIPTION QTV UOM

TOTAL
UNIT COST SUB HOURS LABHRS LABOR EQUIP. MAT’L (OTTER 1) COST

llxlEJl INSTRUMENT PIPE & TU~
114=SST TUBING 460 LF 3.00 PIPE 0.126 60 2,266 149 1* 3,844

114”MALE00NNEOTORS so EA 6.00 PIPE 0.160 12 461 30 460 961

lW SOLENOID OPERATED VALVE 32 EA 186.00 PIPE ‘ 1.600 46 1,604 120 6,920 7,644

1/4” BLOOK VALVE 32 EA 100.00 PIPE 0.600 19 722 48 3,200 3,970
PIPF

PRESSURE INDICATOR 16 EA 60.00 PIPE 1.000 16 801 40 800 1,441

. DP PIPE& TUBING

—

1/4”SCH SO3ML PIPE “ 750 LF 3.60 PIPE 0.060 46 1,691 113 2,626 4~2B

TIE-IN BW 64 EA PIPE 2.200 186 6,646 462 7407
PF

1/4= SST TUBINQ 640, LF 3.00 PIPE 0.126 106 3.646 260 2,620 6,726

1/4”WILE CONN. 42 EA 6.00 PIPE 0.160 6 237 16 262 606
E%%.

1/4”FEMALECONN. 126 EA 9.00 PIP: 0.160 19 710 46 1,134 1,892

n.o TC PIPE

ltiSCH66304L 525 LF 4.00 PIPE 0.080 42 1,678 106 2,100 3,763

INSTRUMENT PIPE & TUBING S/7 557 $20,640 $1,391 $20,471 $42,802

w m
EXHAUST STACK 1 EA 1,000.00 SHEE 24.000 24 662 160 1,000 2,002

VAC
EXHAUST VOQ BLOWER 1 EA 1,000.00 SHEE 10.000 10 366 26 1,000 1,360

HVAC
VODHEPA FILTER 1 EA 10,000.00 SHEE 12.000 12 426 30 10,000 10&6

HVAC

.
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Bechtel BWXTldaho, UC DETAILED COST ESTIMATE SHEET
Rw 10.fIO

PAGEU 14 “

PRWECTNAM= SEGREGATION& RCRA-OOMPLIANT
STORAGE OF NGLW - NEW TANKS

TYPEOFESTIMATEPLANNING ME 03-NOV-1989

INEEIJINTEC
PROJECTNO; 26024 . nM12 I2:3*1O

LocAnoN1:
RECUESIDft R J. WATERS

PREPAREOw RD. ADAMS REPcRTNME Detail Cost E~imate Sheet

CREW UNIT IAB
OODE

TOTAL CONST. Sio
DESCRIPTION QTY UOM UN!!%ST SUB HOURS LAB HRS LABOR

TOTAL
EQUIP. hlAT’L (OTHER1) COST

- WC” ,Ow ~pE
,-

200 LF 62.00 PIPE 0.200 40 1,603 100 1040 12,003

8“BW EL 6 EA 170.00 PIPE 0.300 2 “ 68 6 1,020 1,092

8=BW TEE 2 EA 360.00 PIPE 0.400 1 “ 30 2 700 ‘ 732

8“WN FLANGE 4 ‘EA 276.00 PIPE 0.200 1 30 2 1,100
—i?w

1,132

8- BOLT& QASl@T SET 4 EA 66.00 PIPE 4.000 16 601 40 260 901

8“SHOP SW 12, EA PIPE 4.000 48 1,804 120 1,924

8“FIELOBW 20 EA PIPE 13.000 260 9,771 660 lo#421

8“TIE-IN BW “ 4 EA PIPE 19.600 78 2,931 . 196 3,126

SHOP XRAY 2 EA PIPE 0,000 100 100

FIELO)(RAY 3 EA PIPE 0.000 800 900

VOG SIT 4s1 $18,370 $1,319 $26,480 $1,000 $46,160

MS!Jl PIPEsUPPORT S/tlANGER~ ~

-.

ALLOWANCE FOR PIPE SUPPORTS 1 LOT 16,600.00 PIPE 860.000 660
WY

24,427 1,626 18,600 . 42,662

PIPING EMBEOS 65 EA 200.00 PIPE 10.000 660 24427 1,626 13,000 39,062

PIPE SUPPORTS/HANGERS S/7 1,300 $48,864 $3,260 $29,600 $81,704

w POTABLE WATFR ~ERGR OUND $UPPL~ .-

2“C. S. PIPE 200 LF Z76 PIPE 0.170 34 1,278 86 660 1,814

ELBOWS 4 EA 30.00 PIPE 1.000 4 160 10 120 280

POTAELE WATER UNDERGROUND SUPPLY SIT 36 $1A28 $96 $670 $2,164
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BechtelBbWT1daho, UC iIETAILEicosT EsTmIIATE SHEET
RwICLW

PAOE# 16

PRCUECTNAME SEGREGATION& RCRA-COMPIJANT’ ~ TYPEOFSSnMAW PLANNING DATE 03-NoV-1999
STORAGE OF NGLW - NEW TANKS
INEEIJINTEC

PROJECTNO.: 26024 . .nMiz 12:36:10’
LOCATION1:
mxxsTom R J. WATERS

PREPAREDm RD. ADAMS REPORTNA!E Detsll Cost Estimate Sheet

win CREW UNIT LAB
CODE

TOTAL CCNST.
DESCRIPTION QTY UOM

TOTAL
UNIT COST SUB HOURS LAB HRS LABOR EQUIP. MAT’L (OT~~ 1) COST

@llz ~LECTRICA~
PVC CONDUIT INCL ELS 400 LF ELEC 0.06s 22 764 740 1,604

RED CONCRETE 9 CY ELEC 0.000 900 900

POWER CABLE 400 LF ELEC , 0.000 6,000 8,000
ElFfl

ELECTRICAL S/7 582 .$20,105 $740 $35,131 ‘ $44,900 $100,957

Qd!lll ~STRUMENTATl Orq
CCMPUTER 1 EA 10,000.00 ELEC 6.000 6 205 10,000 .’ 10,20s

DP SYSTEM . 3 EA 16,000.00EKC 100.000 300 10,236 46,000 . 66,236

CONVERTER 3 EA 2,000.00 ELEC 11.000 33 1,126 6,000 7,126

RF UNITS 3 EA 6,000.00 ELEC 12.000 36 1$28 16,000 16,228

RAM 2 EA 2,800.00 ELEC 10.000 20 662 5,600 6$82

CPM 2 E/4 3,200.00 ELEC 8.000 16 646 ‘ 6#lo
mm

6,646

SEDiMENT TANK K4 & HHA 2 EA 350.00 ELEC 3.000 6 205 700 ““ 005

TC SE EA 100.00 ELEC 1.000 39 1331 3,900 ~“-
Wsxfl

6231

TC WIRE 1,710 LF OAO ELEC 0.010 17 663 664 1$67

lNSTRUMENTATtON SIT 473 $16,142 $93,284 $109,426

m G&A/PIF ADDE~
Condructbn Q6A ForYear One - 27%

.

1 Lot 0.000 488,954 488,954 ,

PmfonnanceIncentive Factor(W) - j Lot 0.000 485,613
4.s%

465,613



,“ .

Bachte/ BWXT Idaho, LLC DETAILED COST ESTIMATE SHEET
Rw 10.99

PAQE# 17

PROJECTNAME SEGREGATION & RCRA-OOMPIJANT TYPSOFESTIMATEPIANNING mm 03-Nov-19e9
STORAGE OF NGLW - NEW TANKS
INEEIJINTEC

PROJECTNO.: 2602-4
LOCATION1:

.nME 12:36:10
PREPAREOBY: RD. ADAMS REIWRTNAM12Detail Cost Estimate Sheet

REOUESTOtt R J. WATERS

MATL CREW UNIT LAB TOTAL CONST. S/o
:ODE

TOTAL
DESCRIPTION Q7Y UOM UNIT COST SUB HOURS MS HRS LA80R EQUIP. ,hlA1’L (OTHER 1) COST

I!!ill G&WPIF AoDE~

G&A/PIF ADDER S/T o , $904,467 $984487

-1 .—— .
PROJECT SUBTOTAL

a—.-... -.-...=..2 .
jo8,24Q $8,390,336 $li7#33 $2,008,666 $2,636,766 S13,102,1OI

.

.



~ Bechtel BWXTldaho, UC CONTINGENCY ANALYSISr.

PROJECTNAMZSEGREGATION& RCRA~OMPLIANT
STORAGE OF NGLW - NEW TJWKS

lYPE OFESI’IMAm2PLANNING

LOCAllON1: lNEEtJINTEC
PRwmw 2s024

‘kEQILESTOlt R J. WATERS
PREPAREOaY: RD. ADAMS

ME 03-NOV-1999
m- 123t5m

mmmw~ Contingency Analysis

PROJECT
PROBABLE%VARIATION ,1 , CONTINGENCY SUMMARY

Wa3 %Total Prob.%Var. Wt%oiprob,
Element CostEdhnateElement . Tti CoatWIO cd mm Est.

contingency
Contingency % cost

+ . ! +
Total cost
by Element

I

1.1.1 DESIGN ENGINEERINGTITLE I&II l@,300 7.33 5 30 0.37 in 1s3% 6.73% 333,103 lx
1.1.3 QUALITYASSURANCE 6q741 3.11 10 26 0.31 0.7s 0.6ss% 231% 136,31!3

1.21
76a,0e4

PROJECT WGEMENT l,37&640 6.73 10 36 I 0.6s 237 2ose% 7.16%

1.22

41&32a l,7s&7sa
CONSTRUCTION M4N4GEMENT l#36,7a6 6.23 5 40 0.31 24s 23W4 7.s4% 447,317

1.3.1 GENERAL coND~ONs ~ 1*.6341
l,7i4#73

7.0s 10133 I 0.74 ZA7 9 4$?X,! 7 AAL! ..,? e% 4 -4 ●-

1.32 SITEWORK 1*1OO I 0.s6 16136 I o.f4 I

1.3.3 CONCRETE 3069,137 I 16.03 I 10 [ 30 1

11.3.5 I METALS

& I z

1.3.7 THERMAL & MOISTURE PROTECTION 27,s73 I 0.14 I 10 I ‘a O.o1 0.06 I o

1.3,8 HRS & WINDOWS loflva I n- I 4n 1 -K ! ~~ ! ~,

1.3.11 EQUIPMENT . 1$66;

1.3.14 CONVEMNG SYSTEMS 4“

1.3.16 MECHANICAL 1*

1.3.16 El-ECTRIC/U. 29,,8-, I I .“

1.601 GIWQIFIWDER SS4A671H 110
I

-,--- ---- . . __ -.. .~– 1 —. I -... ” ,-”
~ 1+# 1,168

o.2sen 0.ss% 67,633 3E4,723
I 3.909% 13.62% 7s1,1s4

“s33!32717.64 110 tar I 0.76 I 2s4
3#60,301

22ss% 7.s6% 1ss,167
.043% 0.14%

3s3% 11.30% 361$61

m 0.0s 0.067%
2617,635

0.33% *W76 67$34
1.03 “ 272 2347n 6.11% 474966 l,36&3a3
0.16 0.61 0.44s% 1.64% 3ss@7

364#06 1,339,0734
1.62 I PROCUREMENT FEES i ‘ 347m I 1.71 I 10

———..

30 O& 1.46 126s%1 4.33%

30 0.17 0.61 p *1CSJ 4 CAu

I
I ESCAIAllON

I h303,S71 I 21.16 i 10 30 211 6.34 SAwwd 4Q IMU I 4 a.

“—q ,.-a I 69,936 437,s74

—--,

!2s1

i

SUSTOTAL 20,347,006 100.00 z

CALCULATEDCON71NGSNCY 6$S4,1s0
RESULTANTTEC 26s1,1s6

ROUNDED TEC -,~

PROJECT CONTINGENCY 6#62#96 2s.77%

MANAGEWNT RESERVE 1#43,161

CONTINGENCY 4409,SU

TOTAL ESTIMATED COST 36~,ooo m,m

I

I I 1
CONFIDENCE LEVEL AND ASSUMED RISKS:
Thti WOhtd BWXT Idaho, UC CoatEatfmateContirigencyAnalyde
ModelIs baaed on the ap lied contingen and the aa.sumptkmsupon whioh

!%the eatImate waa pred[ca ed. The model applled with a euggeeted r&k Iavel
of 18% end a level of confidence of WI% the estimate will fall within the bid ranga
Tha COnlIn enoyAn ie Is baaed on ewelghted average to provide a
W%pmAl~ofu%mtialW_~of.-

— I

CONTINGENCY ANALYSIS GUIDE BY TYPE OF ESTIMATE
Guldelinee establiahad by DOE/FM SO,CostEatknetIng Gukte, Vol. 6,
Cost Guheflanl~Gprasentad in the INEEL Cost E

-tiswdd Condltione
2&iwnU”e.

conceptual
......-%up tog%%

spadalconmone
m-

.......i..io4&%

TITLEII 5%
TITLElt/AFC

: 15%
Med@t COndMm3

I

I

———_...-. —-
<!.~.- .,. ,r.~., ,, ----- . . .... . ..- ,, .. ‘< .,. $., ,., << ,.Tm ,., . n T<.,. a?. .,.., .. ... . . . .. .. , . .-,, -.. 7:., .>. !.

.-, = —,. . . . ,- -~-.. — --- I



Bechtel BWXT Idaho, LLC CONTRACTOR MARKUP DISTRIBUTION REPORT
PROJEClt SEGREGATION & RCRA-COMPLIANT

STORAGEOF NGLW - NEW TANKS
) DATE November 3,1999

ESTTYPE PLANNING
LOCATION: INEEIJINTEC PRXIECT NO: 26024
ESTIMATOtW RD. ADAMS
CLIENll R J. WATERS

LABOR % % DIRECT
CONTRACTOR HOURS LABOR MATERIAL

% TOTAL
EQUIPMENT OTHERS SUBTOTAL , MARKUP COST COST

a=x=8====x=8==aunm=== =nrnnn==anm==m= m===w===m====== unmm=n-ana===== nasuFnmn=uu=m5nman=8 u=8=u=amns=an=nmms== ==au_ a=uazzu=c=a8==au= ====8xa=uG======= ---------==m-----.---

PRIME CONTRACTOR

TOTAL FOR PR/ME CONTRACTOR

EARTHWORK CONTRACTOR - OIRT
PROFIT 10.00%
OVERHEADS 15.00%

TOTAL FOR EARTNWORK CONTRACTOR- DIRT

ELECTRICAL CONTRACTOR - ELEC
PROFIT 10.00%
OVERHEADS 15,00%

TOTAL FOR ELfCTRICAL CONTRACTOR- ELEC

FIRE PROTECTION CONTRACTOR - FIRE
PROFIT 10.00%
OVERHEADS 18.(X)%

TOTAL FOR FIRE PROlEC710N Contractor - FiRE

GENERAL CONTRACTOR - GEN
PROFIT 1O.m
OVERHEADS 10.00%

TOTAL FOR GENERAL CON7@lCTOR . QEN

HVAC CONTRACTOR - HVAC
PROFIT 10.00%
OVERHEADS 18.00%

TOTAL FOR HVAC CONTRACTOR=HltAC

INSTRUMENTATION CONTRACTOR- INSTR
PROFIT 10,00%
OVERHEADS 18.00%

TOTAL FOR lNSTRUMENTA710N CONTRACTOR- INSTR

$0 $0

0 so so

$76,509 $0
$7,851 $0

$12,824 so

2,350 S96,784 so

$20,185 $38,8ss
$2,019 $3,689
$3,331 $8,088

592 S25,535 $46,663

$941 $1,927
$193

$E $3s1

28 $1,222 $2,561

$2,401,161 $1,111,410
$240,116 $111,141
$284,128 $122,255

88,176 S2,905,405 $1,344,866

$2,4s4 $18,900
$248 $1,890

,$492 S3,742

70 S3,224 S24,532

$16,142 $97,94s
$1,614 $9,795
$3,198 $19,394

473 S20,953 S127,137

$0 $0 $b

so so so .%●44 ●*

$60,020 woo $142,729
$6,002 S14,273 10!00%
$9,903 $1,023 $2!3,550 16S0%

$75,925 S7,843 Sf80,552 28.50%

$740 $44,900
$74

$102,713
$10,271 10.00%

$122 2*Z $16,948 16S0%

S936 $56,799 $129,932 28s0%

$84 $0 $2,932
$0 $293 10SKM

$: $0 $581 19.80%

S83 so $3,866 29.80%

$37,482 $0 $3,550,0S3
$3,748 $0 10.00%
$4,123 $0 s= 11.00%

$45,353 so $4,295,564 2100%

$38,000 $57,6s9
$21 $3,800 $5,759 10.W%
$41 $7,128 $11,403 19.s0%

S266 S46,728 $74,756 29,80%

$0 $0 $114,090
w $11,409 10,OO%

: $0 $22,590 19.80%

—so so S148,089 29.60%

0.00%

1.92%

1.38%

0,04%

47.88%

0,77%

1.53%

000%

1.44%

1.03%

0,03%

3s.71%

0,58%

1.15%

I

i

PAGE 1
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Bechtel BVVXTIdaho, LLC CONTRACTOR MARKUP DISTRIBUTIONREPORT
PROJECT: SEGREGATION& RCRA-COMPLIANT DATi2 Novernbcr3, 1999

STORAGE OF NGLW - NEW TANKS
LOCATION:

ES~P& PLANNING
iNEELllNTEc

ESTIMATOR RD. ADAMS
PR)JECT NO: 2502q

CLlEN12 R JoWATERS

CONTRACTOR ~R: IABoR MATERIAL EQUIPMENT
% DIRECT

OTHERS SUBTOTAL , M%~UP
% TOTAL

====== =z=sE====usa=Rr= m=86%s*===*Esms=,=m=—;
COST COST

s==aBuxss==s65=xBM=ss== z===ss=zs===ms==a=== ins====--—==x===u====s= E==n==6=c%muz=z%ti===ua==s=snxm
INSULATION CONTRACTOR - INSUL

PROFIT 10.00%
OVERHEADS 15.00%

TOTAL FOR lNSULA770NCONTRACTOR- INSUL

PIPING CONTRACTOR - PIPE
PROFIT Io.b%
OVERHEADS 20.00%

TOTAL FOR PIPINQ CONTRACTOR- PIPE

ROOFING - ROOF
PROFIT 10.00%
OVERHEAD 15.00%

T07XL FOR ROOFINQ - ROOF

STRUCTURAL STEEL CONTRACTOR - STEEL
PROFIT 104H3%
OVERHEADS 15.00%

TOTAL FOR S7NLtClllRAL StiEL CONTRACTOR- SIEEL

TANK MANUFACTURER- TANK
PROFIT 10.00%
OVERHEAD 15.00%

TOTAL FOR TANKhfANlFAC171RER=TANK

$7.099
$710

$1,171

192 S8,980

$26&J

$56:095
7,027 $348,568

. $2,820
$X2

87 S3,314

$s30,212
$83,021

$138,985

20,873 $1,050,218

$0
$0
$0

0 so

$38037

$501 G

S3,841 S613

$5&W& $Ition
$1,806

$12sh $3,537

S769,506 $21,221

$5,511 $437
$44

E $72

$249$95 $51,924
$24,999 $5,192
$41,249 $8,587

-43 $65,684

$0
$0
$0

so

$46,000
$4,800

sto,lm

S60,720

$10,1W
$1,020
$1,863

S12,902

so

$1 ,40S,000
$140,800
S232,320

$1,781,120

slo,mil
$1,682 1.0.00%
$1,752 16.50%

S13,434 25.50%

$909,102
$90,910 10.00%

$200,002 22.00%

S7,200,0f5 32,00%

$18,768
$1,877 10.00%
S3,097 16.50%

S23,741 20.50%

$1,132,130 -
$11~ 10,00%

I 16S0%

$1,432,146 =%

$WI#J
10.00%

$232:320 18.50%

S1,781,120 x%

0.14%

12.20%

0,25%

15.20%

18,90%

0.11%

9.1 4%

0,19%

11.39%

14,16%

PAGE 2
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CONTRACTOR MARKUP DISTRIBUTION REPORTBechtel BVVXTIdaho, LLC
PROJECR SEGREGATION & RCRA<OMPLIANT DATE:

STORAGE OF NGLW - NEW TANKS
November 3,1998

ESTTYPE PLANNING
LOCATION: lNEEIJINTEC PROJECT NO: 2602-4
ESTIMATOR RD. ADAMS
CLIENR R J. WATERS

LASOR % % DIRECT % TOTAL
CONTRACTOR HOURS LABOR MATERIAL EQUIPMENT OTHERS SUBTOTAL , MARKUP COST COST
ra=8====szs===a8 azunamu=u==n==m= ==nmuamm=u=mmmuu= ==nass=n==cs=a= na=n=mm=umua=8= =n==a===msna==u=n= n= Gz=mmmn==m=m= _==nu=nn=x=m=6m== =m=nn==n=m===== ===n==8n====asn

TOTAL DIRECT COST 99,666 $3,621~20 $2,108,674 $167g433 $1,661269 $7fl,726 100.00%

TOTAl SUBCONTRACTORMARKUPS $642,762 $633,627 $43#204 $414$12 $1,034#422 18.45%

TOTAL COST TO PRIME $4m,202 S2,642,201 $210,636 $%666,111 ‘ $9,263,148

PRIME CONTRACTOR MARKUP 7.10% $316,968 $187,688 $14466 $139,664 $668,104 8,63%
—=— — ==——======== — —k-u=

TOTAL PROJECT COST
m=u-u

$4,781,160. $2,829,797 $226,690 $2,106,706 $9,942,252 ‘

PAGE 3
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FY-2000 G&A/PIF ADDER CALCULATION SHEET
PROJECT: NGLW TANK OPT. 4
DATIk 11/3/99

PROCUREMENTFEE ~
CO?WITNJCTION= $9,942,252.-
GFE=

Subtotal $9,942,252

FEE @ 3.5%= $9,~2,252 ● o.o35 s ‘ $347,979

G&A @27% (with a ceiling of $500,000 imposqd per year)

“CONSTRUCTION$OR CEILING* #OF YEARS .
YEARS OFCONST.= 3 $1,500,000

GFE=
PROCuREMENrFEE= “ $347,979
Subtotal $1,847,979

FEE@27%= $1,847,979 *0.27= $498,954

. .

PIF @ 4.5%

CONSTRUCTION= $9,S42,252
GEE=
PROWREMENT FEE= $347,979
G&A=
Subtotal

FEE @ 4.5%=

TOTAL PROWREMENT PER

TOTAL G&AFE13

TOTAL PIP:

$498,954 .

$10,789,185

$10,789,185 * 0.045= $485,513

$347,979

$498,954

$485,513

,,. . ,,, ., -...:.-, ., ’..< . . . . . >,.:, . . . .. .. . .,-+-T’V.FVW% .,, ,.. . . ..,I==-TK-, . . . .. .. . ,YT?r”, ,7



NGLW TANKS - NEW TANKS ,,
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.

UGLW TANKS - NEW TANKS .!

Task Name “ Duration Schedule Start Schedule Flnlsh

‘PRELIMINARYWORK 1304d 01102/01 12/30/05
CONCEPTUALDESIGN ‘ 261d 01/02/01 01/01/02

ADVANCED CONCEPTUAL DESIGN 623d ‘ollo2m2 ol/02104 ,’

PERMllllNG 1304d 01/02/01 w30m5

PROJECT SUPPORT 1304d 01/02/01 w30m5

:APITALVVORK 1303d 01/05/04 12/31/08
TITLE DESIGN 521d 01105/04 oimzoa

PROJECT MANAGEMENT 1303d ol/05m4 1213110E

CONSTRUCTION MANAGEMENT 762d olm3m6 “ 12/31/06
CONSTRUCTiON 762d oim3m6 ‘12131106

‘ESTING 262d 01/01/09 01/01/10

)PERATIONS 6781d 01104110 12/31/35
OPERATIONS 67Sld 01/04/10 12/31135

LD&D 523d 01101/36 12/31/37



.
f33p&l BIMXTldaho, UC COST ESTIMATE SUMMARY

WUXJECTNAWSEGREGATION& RCRA-COMPLJANT mPEOF ESTWATE PLANNING
STOR OF NGLW - NEW TANKS-PC

DATE 03-NOV.1999

LccAnoN 1:
PRoJEcTNa 25024

INEELllNTEC
nh!~ 1238:48

.. R.EQUESIOft
PREPAREOW R D. ADAMS

R J. WATERS mxxr tie Cast Estimate Sunxnary

=; e

..
Cost Esthete EJement

Element
Total Total

Unesca!ated Escalation I@ Escalation

U CONCFPTIJALDE SIGN >> M
1.1.1 ‘ CONCEPTUALDESIGN “ “ . -801$00 42j106 643,606

u ~ANAGEM~ COSTS “ ~
1.21 PROJECT SUPPORT 1,197,100 131,681 1,328,781

U PFfWm NG “ ~
193.1 PERMITTING 1,646,000 180s60 1,826#60

U so TEST & STARTUP >> -
1.4.1 SO TEST& STARTUP 674000 160,720 734,720

1,5.2 PROCUREMENT FEES o 0 >> E

SUBTOTAL INCLUDINGESCALATION 4017,800 6164S >> ~ $4,533,056

PROJECT CONTINGENCY
.

MANAGEMENTRESERVL >> $0

CONTINGENCY >> $1,466,944

TGTAL ESTIMATED Cf3ST 1 I Y>> s6.ol)o.cKMl

PROJECT COST PARAMETERS

EDI AS A % OF CONST’.+ GFE= 2600%

CONTINGENCY= 32.36%



‘

Bechtel BWXTldaho, LLC DETAILED COST ESTIMATE SHEET PAGE# 1
Rw 10.80

PROJECTNAM= SEGREGATION & RCRA~OMPLIANT m w ESTIMATEPLANNING M-E 03.NOV-1999
STOR OF NGLW - NEW TANKS-OPC PROJECT?+O.:260240 .mMe 12:38:09

LOCATION1: lNEEtJINTEC PREPAREOm RD. AOAMS REPORTNAME Datsll Cost Esthnate Shset
REQUESTOR: R J. WATERS

MATL CREW UNIT LAS TOTAL CONST. TOTAL
CODE DESCRIPTION QTY UOM UNtTCOST SUB HOURS LAS HRS LASOR EQUIP. ,MAT’L (OTfiR 1) COST

GON E~AL D-c

PRE-CONCEPTUAL OESIQN @ 1.6% OF 1 LOT 0.000 14s,100 14s,100
CONSTRUCTtON

CONCEPTUAL DESIQN @ 4% OF CONSTRUCTlO 11 LOT 0.000 397,700 397,700

CONCEPTUAL DESIGN S/7 o $64s,800 $646,800

PROJECT SUPPORT DURING CONCEPTUAL

-“
PROJECT SUPPORT 0 10% OF CONCEPTUAL 1 LOT 0.000 64,700 54,700
DESIGN COST

PROJECT SUPPORT DURINGCONCEPTUALDESIGN WT $64,700

PR OJECT SUPPORT

AcDc/sow,cPDs,PEP,Oclam 6 REVIEWS@ 1 LOT 0.000 497,100 497,100
S%OF CONSTRUCTION

PWVSAR6BAR 1 LOT 0.000
I_._..._

700,000
. . _—

700,000
—. — —.

PROJECT SUPPORT’ SIT o $1,197,100 $1,197,100

m PERM~NQ

sitingAQI’eemanf 1 Lc4 Z-41T0 0.000 26,000 26,000

AIR PERMITS 1 LOT 0.000 260,000 260,000

.
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BechtelBL4!XTIdaho, UC
Rw1D4U

DETAILED COST ESTIMATE SHEET PAQE# 2

PROJECTNAAWSEGREGAllON & RCRA40MPIJANT TYPEOFESTIMATEPLANNING
STOR OF NGLW - NEW TANKS.OPC

OATEOS.NOV-1999

LOCATION~ INEEUINTEC
PRmEcrNo: 2602-40 . me 1238:09

REOIJESTOR R J. WATERS
PREPAREOsw RD. ADAMS REPORTNAMe DetsIl Cost Esthete Sheet

. .

MATL CREW
:ODE

UNIT LAB TOTAL CONST.
DESCRIPTION QIY UOM UNIT COST SUB HOURS LAB HRS ‘ LAMR

TOTAL
EQUIP. A!ATL (OTy~ 1) COST

u PERM-
HwtA4/RCRA %m 1 t-d Z41TQ. 0.000 1,200,000 1,200,000

PerrnltToCmatnnt 1 Lot z~lm 0.000 . 60,000 60,000

cW~ stormWater, H!atorkal,Olher 1 Lot z+m 0.000
Reg. Oompliarrce

‘ 100,000 100,000

P.E. Odkalbn 1 Lot 0.000 20,000 20,000

PERMITTING S/T o ‘ $1,S46,000 $1,646,000

L.411 SO TEST& STA~
,.

ORR 1 Lc4 0.000 50,000 60,000

SO Teal& Tralnlng@l%OFTEC 1 Lot 0.000 262,000 262,000

SO TEST& STARTUP SIT o $312,000 $312,000

PROJFCT SUPPORT
SupporlDuringStafiup-1% OF TEc 1 Lot 0.000 262,000 262,000

PROJECT SUPPORT S/7 o $262,000 $262,000
I

~
- - . : =—z :—-— ,88-az*m ,—=... ---==-

PROJECTSUBTOTAL Q $2,372,600 $0 $0 $1,s46,000 $4,017,60(

.

..

-
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Bechtel BWXTldaho, UC

.— ....—.———. .. —-

CONTINGENCY ANALYSIS

PROJECTNAAE SEGREGATION& RCRA-COMPIJANT m c+=~E PtANNING
STOR OF NGLW - NEW TANKS-(3PC

mm 03-NOV-1999
m?wm w 250240

. 8.0CAl10N1: lNEEUINTEC
me 12:38:50

waum~ R J. WATERS
-W W: RD. ADAMS

~mhw Contingency Analysia

PROJECT
PROBABLE % VARIATION CONTINGENCY 1SUMMA “

WBs % Total Prob. % var. wL%of Prob.
Element Cast Estimate EIement Total _ W/O Co8t Contingency % cod TOW co”

Contingency by Elem ~

I1.5.2 IPROCUREMENTFEES I 010.00 I1OI4O 10.001 awl O.000%1 0.00% I 81

I
1 0

I ES-TION
.. -... ..

I 61aAeeI 11.37 1 10 I 30 I 1.1A I M4 I %4 9.32%

I
SUSTOTAL i m.w I lM.M I ! Ill 31.71

Calculate CONTINGENCY I 1.43ZS4SI 11111 I
t .r.-,---1 1 1 I I 1

-.— I -, —--, --- 1 I 1 1 1 I I I I -1

RESULTANTTEC I &s70$!oa I 1 I I I I I I I
ROUNDEO = mxMM300 1 .

PROJECT CONTINGENCY lW*
.

32.38%

WGEMENT RESERVE o

CONTINGENCY 1ASS,S44

TOTAL ~TEO COST U@o,coo 1- &w,.

-1

CONFIDENCELEVEL AND ASSUMED RISKS:
The Bechtel BVVXT Idaho, LLC C& Ee!hsta Contingency Analysis
Model Is based on the ap lied contfngsncyandtheassumptionsupon whkh

fthe estimatevfas predka ed. The model& appliedwitha suggestedriskIevd
of 18% and a level of confidenceof90% theestimatewillfallwithinthe bidrange.

~%~~lk?=~kzl~~~~~~f~ge ~Pmvfdaa

CONTINGENCY ANALYSIS GUIDE BY TYPE OF ESTIMATE
Guidelinesestablishedby DOE/FM 50, CostEstimatingGukia,Vol.6,
CostGu~tifl~ldasGpmsentsdinthe INEEL CostEethnsti Guide.

20% - 3%

- s& 15% ‘- 25%
C@tfOne .......y..up tom?

m?
TITLE II 5% :15%
TITLE IUAFC MarketCondnrona

,



Appendix D

Radiation Fields
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ff. /j-ENGINEERING DESIGN FILE Functional File No. 6000-67.
08/12/98

‘~: i+! ,. ~~2“ , : . ~
EDF No. INTEC99012

Rev. 06 Page 1 of2
.4’

1. Project File No. lNEEL/ EXT-99-00980 2. Project/Task NGLW Feasibilii Study for INTEC Tank Farm

3. Subtask Dose Rate Calculations forWM-190 Modtications To Meet RCRA Storage Requirements of NGLW

14.Title: Gamma Dose Rate Calculation Tables for WM-190 HLWStorage Tank Proposed Moditlcations

DOE-ID issued directions to cease use and storage of newly generated tiquid waste (NGLW) using unde~m”und
storage tanks W187, 188,189 and 190 at the INTEC Tank Farm after September 30, 2005. BBWl has initiated an
engineering study for segregation and RCRA compliant storage of INTEC NGLW after 2005. Pait of the study focuses on
modificationsor upgrades to the existingW190 tank to bring it up to RCRA storage standatis for continued use after
2005.

AspatioftheWM-190 feasibility study INTEC Radiological Engineering was requested to provide personnel exposure
dose rate estimates that can be used to assess work activities associated with the proposed modification plan. A series o
calculations using Microshield 5.0.3. were completed for the W190 tank in “b current configumtion. The calculation
results are detailed on the attached table.

The modticatfon being studied involves upgmding WM-190 by removing the soil and vault mof panels for access to the
W190 tank and vault. PmJect management has suggested that tlow”ng grout be pumped into the tank (not to exceed
30 inches total depth) to provide shielding from residual heel material. Ifgrout installation is feasible prior to the vault roof
removal the ma”mum pemonnel dose reductions can be achieved. As a minimum the placement of grout maybe
scheduled to followthe vault roof removal and precede cutting the mof out of the tank to maintain personnel exposures
ALARA and aid in contamination control, After the new tank is installed, the original tank mof would be reinstalled,
thereby providing double containment. Of concern is the oolleclive occupational mdiation exposure required to upgmde
WM-190. WM-187, 188,189 and 190 are amanged in a n?ctangular pattern sepamted fmm one another by a 3 foot 6 inch
thick concrete wall. All tanks are covered by a mncrete mof with a nominal thickness of 8 inches and coveredw“* upto
10 feet of soil.

Conclusion:
The collectiveoccupational mdiation exposure resulting from the proposed modifications to WM-190 (with an estimated
volume of 500 gallons) should not be affected by the WM-187, 188 or 189 tanks provided the roofs for these tanks are not
removed as noted in EDF # INTEC-99-01 O; Functional File #6000-65.

The projected collective occupational radiation exposure to upgmde WM-190 as d~”bed is dependent on:
1. Total number of indtiual tasks.
2. me location of the task.
3. Total number of houm and persons required to complete the task multiplied by the comesponding dose rate in

miilremlh.
4. The exposure total from each task is summed providing a total collective dose.

The chart of calculated dose mtes shows the potential savings in direct mdiation fields when grout is added to WM-190
dufing the modification process. The chart provides dosemtesthatsimulate the most tikely sequence of events and field

conditions to be encountered. The proposed maximum depth of grout would be 30 inches as repotied by Project
Management. The table includes dose ratas with the mu-mum pour depth of 30 inches and includes the dose rates with
a 16 inch grout pour to provide a comparison point Both pour depths require that the grout be added in two sepamte
pours. The 30 inch total pour would be mmpleted in 6 inch and 24 inch pours versus the 16 inch total pour depth using 4
inch and 12 inch pouts, respectively. INTEC Radiological Engineering strongly recommends that Project management
consider using the 30 inch total pour depth in the interest of ALARA.

—.-.,-_v _ -—=7.T - .,,. ., ,
..= ,, . 7.=J- . . . . —.. . .,-.
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ENGINEERING DESIGN FILE Functional File No. 6000-67
EDF No. INTEC99012
Page 2 of 2

1. Project File No. lNEEL/ EXT-9940980 2. Projetiask NGLW Feasibilii Study for lNTEC Tank Farm

ISHIELDING CALCULATION INPUT
The oaloulation input parametem and assumptions include
1.

2.
3.
4.
5.
6.
7.
8.

The radioacti@ ~ unifonnally absorbed-into the thickness of the first grout pour for each scenario by a 50 foot
diameter disc.
A total volume of 500 gallons is present per BBWt Tank Fanm Operations Home Page.
The calculation for the heel material without grout is approximately 0.40 inoh thiok liquid by 50 foot diameter disc.
The defautt value for water is used for the liquid heel material calculation.
A dens”~ of 1.6 gm/cm3 was used for the grout.
The WM-190 tank sides and top are 0.2Y to 0.313” thick stainless steel.
The build-up factor is the shield or transition media provided by Microshield 5.03 or the highest build-up faotor noted.
The distances/measurements to support the calculations were obtained from the Tank Farm SAR pages 4.2-18 and
4.2-26 whioh detail the WM-190 tank construction.

A17’ACHMENTS:

1. Gamma Dose Rate Calculations Table Supporting Proposed Modifloations For W?A-l90 HLW Storage Tank, 1 page
2. Vessels Deso@tive Data, High-Level Liquid Waste System, Page #4.2-18, 1 page
3. HighLevel Cooled Waste Storage Tank Diagram, Page #4.2-26, 1 Page
4. WM-190 Storage Tank RadionuoJides Estimated Contents Data Sheet Updated 12-22-97,1 page
5. Tank Farm Volumes Data Sheet, 1 page
6. WM-190-6.MS5 Calculation Data Sheets From Mkroshield v5.O.3, 4 pages
7. 190-lA.MS5 Calcul~”on Data Sheets From Mioroshield v5.O.3, 3 pages
8. 190-1 B.MS5 Calwlation Data Sheets From Microshield v5.O.3, 4 pages
9. 190-1 C.MS5 Calwlation Data Sheets From Microshieldv5.O.3, 3 pages
10. 190-1 D.MS5 Calwlation Data Sheets From Microshield v5.O.3, 4 pages
11. 190-l E.MS5 Calwlation Data Sheets From Mioroshield v5.O.3, 3 pages
12. 190-l F.MS5 Calculation Data Sheets From Mioroshield v5.O.3, 3 pages

cc with attachments 1 throuqh 5:
C. W. Olsen, MS 3211
R. J. Waters, MS 5227
C. R. Wlelang, MS 5209
INTEC Radiological Controls Main Files; MS 5209, CPP-630

cc W-th attachments 1 throucih 12:

LMITCORadiological Controls Central EDF Files, MS 4138 (Original Dowment)
R. W. Kanady Projecl FiI~ INTEC, CPP-630
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Table 4.2-IV. (Contd. ) Vessels - High-Level Liquid Waste System Page 4 of 5

Name

Orientation

“$ngth (straight side),

Diameter (OD),. ft

Jacket

Full capacity, gal

Operating volume, gal

Design temperature, ‘F

Design pressure

Operating pressure

Material

Wall thickness, in.

Interim waste storage

Vertical

23

50

None

318.000

285,000

220

-2.5 inH20
to+10 in H20

0.4-0.7 in. H20 vacuum

Ss 347

Floors and lower8 ft
of walls + 5/16; upper
13 ft of walls = 1/4;

roof = 3/16

Agitation None

Interim waste storage

Vertical

21 (32 to roof)

50

None

300,000

285,000

220

-2.5 inH20
to +10 in H20

0.4-0.7 in. H20 vacuum

Ss 347

Floors and lower8 ft
of walls = 5/16; upper
13 ft of walls = 1/4;

roof = 3/16

None

Interim waste storage

Vertical

21 (32 to roof)

50

None ‘

300,000

285,000

220

-2.5 in H20
to +10 in H20

0.4-0.7 in. H20 vacuum

SS 304L

Floor and lower 8 ft of
walls = 5/16; upper

13 ft of walls= 1/4;
roof = 3/16

.. None

AT”JALHMEW+Z “
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Tank Farm Volumes
[gallons, as of September30, 1999)

Pillar
and
Panel

Square
Jaults

M3gon
auks

no o
WM-182 WM-1133 WM-184GfiGfiE.

WM-187 WM-188 WM-189
61~0

WM-190
133U0 loo@o m

Total Liquid in 300,000-gallon Tank Farm Tanks:

%332,600 gallons

Whh-lw WM-181
278$00 275,900

-wpF ,

W’mwviarr+s

..------ ..~<, .:..,,(. .,. ,, .L:.{L ,.,, r !. ,: , ,, ;.V ‘.-.3= ~ ,,. ...<.. ,.,”., ..,. ..: ro w......... . .,,. .. ..-T. ,, . ... ,.- . ... --’ =,.77*< . . ,----- ., -.. -———. . .
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MicroShield v5.03 (5.03-00214)
Lockheed llartin Idaho

Page :1
DOS File: WM-190-6.MS5 ---- -. ... ...> -.
Run Date: October 12, 1999

.:.- ,. --%‘-f
! -.

,- “>

Run Time: 11:58:45 AM
.:‘:.,---~. !,, b

Duration: 00:00:16 . . <.” ‘-”L:; ‘

Case Title: wm-190-9
Description: wm-190 w/61s rnix/24g1 grout @ 111~ 1~ 48 10z 20~ 2S feet

Geometry: 8 - Cylinder Volume - End Shields

source Dimensions
Height
Radius

#1 Lln
0.0 in

#2 Oom
0.0 in

$3 Ocm
0.0 in

#4 Ocm
0.0 in

#5 Oc’m
0.0 in

#6 Ocm
0.0 in

Source
Grouping Method :

15.24 cm
762.0 cm

Dose Points
x

78.74 cm
2 ft 7.0 in

106.68 cm
3 ft 6.0 in

198.12 cm
6 ft 6.0 in

381 cm
12 ft 6.0 in

685.8 cm
22 ft 6.0 in

838.2 cm
27 ft 6.0 in

Shields

on C/L

6.0 in
25 ft

z
Oom

0.0 in
Oom

0.0 in
Oom

0.0 in
Oom

0.0 in
Ocm

0.0 in
Oom

0.0 in

—
Source 1.70e+06 ins Concretel.6
Shield 1 24.0 inConcretel.6
Air Gap Air 0.00122
Wall Clad .25 in Iron 7.86

Input
Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
~ ~~ ~

Ba-1371n 1.8100e+OOl 6.6970e+Oll 6.5108e-001 2.4090e+O04
Ce-144 2.2400e-008 8.2880e+O02 8.0576e-010 2.9813e-005
CS-134 1.0300e-003 3.8110e+O07 3.7050e-005 1.3709e+OO0
CS-137 1.9370e+OOl 7.1669e+Oll 6.9676e-001 2.5780e+O04
EU-154 4.9000e-002 1.8130e+O09 1.7626e-003 6.5216e+OOl
EU-155 6.1700e-003 2.2829e+O08 2.2194e-004 8.2119e+OO0
Pr-144 2.2080e-008 8.1696e+O02 7.9424e-010 2.9387e-005

Buildup
The material reference is : Shield 1

Integration Parameters
Radial 20
Circumferential 20
Y Direction (axial) 20

2VT71WIMEIW%



rqytz

Dos File; &4-190 -6.Ms5
. Run Date: October 12, 1999

Run Time: 11:58:45 Ml
Duration: 00:00:16

-&ix

0.03
0.04
0.05
0.06
0.08
0.1 ,

0.15”.
0.2
O*3
0.4
0.5
0.6
0.8
1.0
1.5
2.0

TOTALS :

=

0.03
0.04
0.05
0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0

TOTAL’S :

=&z

0.03
0.04

Results - D08e Point # 1 - (0,32,0) in
~~~

~

3.945e-f-10 4.335e-50 1.305e-23 4.296e-52
9.719e+09 1.132e-25 8.898e-24 5.007e-28
1.072e+08 1.535e-18 1.406e-17 4.088e-21
2.961e+06 5.901e-16 1.026e-14 1.172e-18
7.089e+07 4.933e-11 1.810e-09 7.807e-14
7.808e+08 1.697e-08 1.039e-06 2.597e-11
8.951e+Ol 8.188e-14 7.602e-12 1.348e-16
1.238e+08 7.799e-07 7.386e-05 1.376e-09
1.349e+04 9.317e-10 6.585e-08 1.767e-12
lo293e+07 4.407e-06 2.222e-04 8.587e-09
4.482e+06 5.049e-06 1.891e-04 9.910e-09
6.028e+ll 1.752e+O0 5.llOe+Ol 3.420e-03
7.429e+08 9.189e-03 1.800e-01 1.748e-05
5.588e+08 2.036e-02 2.937e-01 3.753e-05
7.086e+08 1.635e-01 1.426e+O0 2.751e-04
6.324e+O0 4.758e-09 3.060e-08 7.358e-12

6.551e+ll 1.945e+O0 5.300e+Ol 3.751e-03

Results - Dose Point # 2 - (0,42,0) in
El==J=kmEm=J@=~

~
3.945e+10 1.125e-23 4.248e-52
9.719e+09 7.722e-24 4.967e-28
1.072e+08 1.524e-18 1.397e-17 4.060e-21
2.961e+06 5.864e-16 1.020e-14 1.165e-18
7.089e+07 4.905e-11 1.800e-09 7.762e-14
7.808e+08 1.688e-08 1.034e-06 2.583e-11
8.951e+Ol 8.149e-14 7.569e-12 1.342e-16
1.238e+08 7.764e-07 7..357e-O5 1.370e-09
1.349e+04 9.281e-10 6.563e-08 1.760e-12
1.293e+07 4.391e-06 2.215e-04 8.556e-09
4.482e+06 5.032e-06 1.886e-04 9.878e-09
6.028e+ll 1.747e+O0 5.097e+Ol 3.410e-03
7.429e+08 9.164e-03 1.796e-01 1.743e-05
5.588e+08 2.031e-02 2.931e-01 3.743e-05
7.086e+08 1.632e-01 1.423e+O0 2.746e-04
6.324e+O0 4.750e-09 3.055e-08 7.345e-12

6.551e+ll 1.940e+O0 5.287e+Ol 3.740e-03

Results - Dosee Point # 3 - (0/78/0) in
~E@=eJ=e~

~
No ~

.

3.945e+10 4.133e-50 7.782e-24 4.096e-52
9.719e+09 1.094e-25 5.446e-24 4.839e-28

1.293e-25
3.935e-26
3.746e-20
2.038e-17
2.864e-12
1.590e-09
1.252e-14
1.304e-07
1.249e-10
4.330e-07
3.713e-07
9.975e-02
3.424e-04
5.414e-04
2.398e-03
4.732e-11

1.030e-01

t= l?a~

1.l15e-25
3.415e-26
3.721e-20
2.026e-17
2.848e-12
1.582e-09
1.246e-14
1.299e-07
1.245e-10
4.317e-07
3.703e-07
9.949e-02
3.417e-04
5.403e-04
2.394e-03
4.725e-11

1.028e-01

~

With J3uiLdw
,

7.712e-26
2.408e-26
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Page :3
DOS File: WM-190-6 .MS5
Run Date: October 12, 1999
Run Time: 11:58:45 AM
Duration: 00:00:16

E-&w

0.05
0.06
0.08
0.1

0.15
0.2
0.3 .
0.4
0.5
0.6
0.8
1.0
1.5
2.0

TOTALS :

EE&.W

0.03
0.04
0.05
0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0

TOTALS :

=

0.03
0.04
0.05
0.06
0.08

P.B R*

~ ~“v!q= !’-=

1.072e+08 1.490e-18
2.961e+06 5.744e-16
7.089e+07 4.813e-11
7.808e+08 1.658e-08
8.951e+Ol 8.020e-14
1.238e+08 7.651e-07
1.349e+04 9.162e-10
1.293e+07 4.341e-06
4.482e+06 4.979e-06
6.028e+ll 1.730e+O0
7.429e+08 9.083e-03
5.588e+08 2.015e-02
7.086e+08 1.621e-01
6.324e+O0 4.722e-09

6.551e+ll 1.921e+O0

Results - Dose
V1 q

3.945e+10
9.719e+09
1.072e+08
2.961e+06
7.089e+07
7.808e+08
8.951e+Ol
1.238e+08
1.349e+04
1.293e+07
4.482e+06
6.028e+ll
7.429e+08
5.588e+08
7.086e+08
6.324e+O0

6.551e+ll

~v./~2 fso~

I!Tn

3.841e-50
1.038e-25
1.425e-18
5.511e-16
4.635e-11
1.601e-08
7.768e-14
7.430e-07
8.930e-10
4.241e-06
4.874e-06
1.696e+O0
8.924e-03
1.982e-02
1.599e-01
4.662e-09

1.884e+O0

1.366e-17
9.998e-15
1.768e-09
1.017e-06
7.463e-12
7.265e-05
6.492e-08
2.194e-04
1.869e-04
5.055e+Ol
1.783e-01
2.911e-01
1.415e+O0
3.040e-08

5.243e+Ol

ExPc-&-

3.970e-21
1.141e-18
7.617e-14
2.537e-11
1.321e-16
1.350e-09
1.738e-12
8.457e-09
9.773e-09
3.376e-03
1.728e-05
3.714e-05
2.727e-04
7.302e-12

3.704e-03

Point # 4 - (0,150,0) in

4.509e-24
3.286e-24
1.307e-17
9.607e-15
1.706e-09
9.844e-07
7.255e-12
7.083e-05
6.351e-08
2.151e-04
1.836e-04
4.970e+Ol
1.756e-01
2.872e-01
1.398e+O0
3.003e-08

5.157e+Ol

3.807e-52
4.591e-28
3.795e-21
1.095e-18
7.335e-14
2.449e-11
1.279e-16
1.311e-09
1.694e-12
8.263e-09
9.567e-09
3.310e-03
1.697e-05
3.654e-05
2.690e-04
7.210e-12

3.633e-03

Results - Dose Point # 5 - (0,270,0) in
tv ~~~

~

3.945e+10 3.401e-50 2.240e-24 3.370e-52

9.719e+09 9.512e-26 1.771e-24 4.207e-28

1.072e+08 1.322e-18 1.213e-17 3.521e-21
2.961e+06 5.144e-16 8.989e-15 1.022e-18
7.089e+07 4.353e-11 1.608e-09 6.889e-14

3.639e-20
1.986e-17
2.798e-12
1.556e-09
1.229e-14
1.282e-07
1.231e-10
4.274e-07
3.669e-07
9.866e-02
3.391e-04
5.367e-04
2.381e-03
4.701e-11

1.019e-01

Exw--&-

~
.

1.453e-26
3.481e-20
1.908e-17
2.700e-12
1.506e-09
1.195e-14
1.250e-07
1.205e-10
4.191e-07
3.604e-07
9.702e-02
3.341e-04
5.293e-04
2.352e-03
4.644e-11

1.002e-01

mQQ=-#-

~
.

7.832e-27
3.233e-20
1.785e-17
2.544e-12



Page :4
DOS File: V?14-190-6.MS5
Run Date: October 12, 1999
Run Time: 11:58:45 AM
Duration: 00:00:16

m’f&fx

0.1
0.15
0.2
0.3
0.4
0.5
0.6 ;
0.8 “
1.0
1.5
2.0

TOTALS :

=&lx

0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0

TOTALS :

7.808e+08
8.951e+Ol
1.238e+08
1.349e+04
1.293e+07
4.482e+06
6.028e+ll
7.429e+08
5.588e+08
7.086e+08
6.324e+O0

6.551e+ll

no

wv~cnl 2 /s@~

1.509e-08.
7.363e-14
7.070e-07
8.537e-10
4.063e-06
4.674e-06
1.626e+O0
8.535e-03
1.888e-02
1.499e-01
4.297e-09

1.803e+O0

Results - Dose
*Y

@—f==@= =uqv’-

3.945e+10 3.200e-50
9.719e+09 9.105e-26
1.072e+08 1.273e-18
2.961e+06 4.970e-16
7.089e+07 4.217e-11
7.808e+08 1.463e-08
8.951e+Ol 7.14.5e-14
1.238e+08 6.858e-07
1.349e+04 8.265e-10
1.293e+07 3.922e-06
4.482e+06 4.495e-06
6.028e+ll 1.557e+O0
7.429e+08 8.108e-03
5.588e+08 1.779e-02
7.086e+08 1.387e-01
6.324e+O0 3.916e-09

6.551e+ll 1.722e+O0

l!?-~m 2 /s@q

RIY q
.

9.319e-07
6.916e-12
6.776e-05
6.094e-08
2.064e-04
1.760e-04
4.753e+Ol
1.669e-01
2.705e-01
1.286e+O0
2.699e-08

4.925e+Ol

E4Kw#-

2.308e-11
1.213e-16
1.248e-09
1.619e-12
7.917e-09
9.174e-09
3.173e-03
1.623e-05
3.479e-05
2.522e-04
6.645e-12

3.477e-03

Point # 6 - (0,330,0) in

~~
z /s@~

NO R~
.

1.674e-24 3.171e-52
1.386e-24 4.027e-28
1.169e-17 3.391e-21
8.695e-15 9.871e-19
1.560e-09 6.673e-14
9.051e-07 2.238e-11
6.714e-12 1.177e-16
6.566e-05 1.210e-09
5.875e-08 1.568e-12
1.979e-04 7.642e-09
1.677e-04 8.823e-09
4.504e+Ol 3.040e-03
1.564e-01 1.542e-05
2.510e-01 3.279e-05
1.169e+O0 2.333e-04
2.413e-08 6.056e-12

4.661e+Ol 3.321e-03

Ra~

1.426e-09
1.139e-14
1.196e-07
1.156e-10
4.022e-07
3.454e-07
9.277e-02
3.174e-04
4.987e-04
2.164e-03
4.174e-11

9.575e-02

1.659e-26
6.130e-27
“3.l15e-20
1.727e-17
2.468e-12
1.385e-09
1.106e-14
1.159e-07
1.l14e-10
3.856e-07
3.292e-07
8.791e-02
2.975e-04
4.627e-04
1.966e-03
3.731e-11

9.064e-02

. . ..— . - ---- .— —,.=--- ,. . .—— .
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MicroShield v5.03 (5.03-00214)
Lockheed Martin Idaho

Page :1 File Ref: @G;~
DOS File: 190-lA.MS5

~f.-
Date: ic-~<-.~l

Run Date: October 14, 1999 “
Run Time: 9:27:22 AM

“: e
Checked:

Duration: 00:00:10
(T ~~)~i’~

Case Title: WM-190LDOS~’ON ROOF
Description: WM-190 / 4sSMIX / 12°SADD / lCS, 129s, 3s, 4° / C/L ON ROOF

Geometry: 8 - Cylinder Volume - End Shields

Source Dimensions
Height 10.16 cm 4.0 in
Radius 762.0 cm 25 ft

Ba-137m
Ce-144
CS-134
CS-137
EU-154
EU-155
Pr-144

L

#1

#2

#3

#4

x
Ocm

0.0 in
Ocm

0.0 in
Ocm

0.0 in
Ocm

0.0 in

Dose Points
Y

9.78e+02 cm
32 ft 1.2 in
1.01e+03 cm

33 ft 0.2 in
1.07e+03 cm

35 ft 0.2 in
1.10e+03 cm

36 ft 0.2 in

Shields

ii
Ocm

0.0 in
Ocm

0.0 in
Ocm

0.0 in
Ocm

0.0 in

~~
Source 1.13e+06 ins Concretel.6
Shield 1 12.0 hConcretel.6
Shield 2 368.0 in Air
Shield 3 .188 in Iron
Air Gap Air
Wall Clad .313 in Iron

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
curies ~@-@= ~

1.8100e+OOl 6.6970e+Oll 9.7662e-001 3.6135e+O04
2.2400e-008 8.2880e+O02 1.2086e-009 4.4719e-005
1.0300e-003 3.8110e+O07 5.5576e-005 2.0563e+OO0
1.9370e+OOl 7.1669e+Oll 1.0451e+OO0 3.8670e+O04
4.9000e-002 1.8130e+O09 2.6439e-003 9.7824e+OOl
6.1700e-003 2.2829e+O08 3.3291e-004 1.2318e+OOl
2.2080e-008 8.1696e+O02 1.1914e-009 4.4081e-005

“ Buildup
The material reference is : Shield 1

Integration Parameters
Radial 20
Circumferential 20
Y Direction (axial) 20

Results - Dose Point # 1 - (0,385.1875,0) in

0.00122
7.86
0.00122
7.86



Page :2”
DaS File: 190-lA.Ms5
Run Date: October 14, 1999
Run Time: 9:27:22 AM
Duration: 00:00:10

Enf&#
M-,lcm a /s$a~

1.145e-38
4.203e-19
1.327e-13
9.832e-12
1.987e-07
3.500e-05
6.833e-11
3.650e-04
1.978e-07
5.400e-04
4.078e-04
1.015e+02
3.198e-01
4.840e-01
2.023e+O0
3.880e-08

1.308e-24
1.710e-18
1.020e-12
1.233e-10
4.371e-06
1.062e-03
2.494e-09
1.247e-02
5.043e-06
1.029e-02
6.066e-03
1.227e+03
2.797e+O0
3.320e+O0
9.274e+O0
1.402e-07

~

1.135e-40
1.859e-21
3.535e-16
1.953e-14
3.145e-10
5.354e-08
1.125e-13
6.442e-07
3.752e-10
1.052e-06
8.004e-07
1.982e-01
6.084e-04
8.921e-04
3.403e-03
6.000e-11

2.031e-01

1.296e-26
7.562e-21
2.717e-15
2.449e-13
6.918e-09
1.624e-06
4.107e-12
2.202e-05
9.567e-09
2.005e-05
1.191e-05
2.394e+O0
5.320e-03
6.l19e-03
1.560e-02
2.168e-10

0.03
0.04
0.05
0.06
0.08
0.1
0.15-
0.2 “
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0

3.945e+10
9.719e+09
1.072e+08
2.961e+06
7.089e+07
7.808e+08
8.951e+Ol
1.238e+08
1.349e+04
1.293e+07
4.482e+06
6.028e+ll
7.429e+08
5.588e+08
7.086e+08
6.324e+O0

TOTALS : 6.551e-l-11 1.044e+02 .l.242e+03 2.421e+O0

Results - Dose Point # 2 - (0,396.1875,0) in
P.e

ldev~flm2 /~G))

1.132e-38
4.170e-19
1.318e-13
9.755e-12
1.966e-07
3.453e-05
6.719e-11
3.583e-04
1.937e-07
5.280e-04
3.981e-04
9.902e+Ol
3.l14e-01
4.705e-01
1.962e+O0
3.757e-08

th

1.250e-24
1.696e-18
1.013e-12
1.223e-10
4.321e-06
1.046e-03
2.446e-09
1.221e-02
4.921e-06
1.002e-02
5.901e-03
1.192e+03
2.713e+O0
3.216e+O0
8.965e+O0
1.354e-07

~

No mlL3dup
.

1.122e-40
1.844e-21
3.510e-16
1.938e-14
3.llle-10
5.283e-08
1.106e-13
6.323e-07
3.674e-10
1.029e-06
7.815e-07
1.933e-01
5.923e-04
8.674e-04
3.300e-03
5.810e-11

1.980e-01

1.239e-26
7.501e-21
2.698e-15
2.430e-13
6.838e-09
1.601e-06
4.028e-12
2.154e-05
9.335e-09
1.953e-05
1.158e-05
2.326e+O0
5.161e-03
5.928e-03
1.508e-02
2.093e-10

0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0

3.945e+10
9.719e+09
1.072e+08
2.961e+06
7.089e+07
7.808e+08
8.951e+Ol
1.238e+08
1.349e+04
1.293e+07
4.482e+06 “
6.028e+ll
7.429e+08
5.588e+08
7.086e+08
6.324e+O0

TOTALS : 6.551e+ll 1.018e+02 1.207e+03 2.353e+O0

Results - Dose Point # 3 - (0,420.1875,0) in. .
—-.f-te~a

w ~
●

3.945e+10 1.105e-38 1.136e-24 1.095e-40
9e719e+09 4.097e-19 1.666e-18 1.812e-21

-&2x

1.126e-26
7.370e-21
2.655e-15

0.03
0.04
0.05 1.072e+08 ‘ 1.296e-13 9.967e-13 3.454e-16

—. -... . .... .-’.
.- ..- ~ . ,.
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Page : 3
DOS File: 190-3A.MS5
Run Date: October 14, 1999
Run Time: 9:27:22 AM
Duration: 00:00:10

En’=’&z

0.06
0.08
0.1

0.15
0.2
0.3
0.4 ;
0.5
0.6
0.8
1.0
1.5
2.0

TOTALS :

=

0.03
0.04
0.05
0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0

TOTALS :

2.961e+06
7.089e+07
7.808e+08
8.951e+Ol
1.238e+08
1.349ei-04
1.293e+07
4.482e+06
6.028e-f-11
7.429e+08
5.588e+08
7.086e+08
6.324e+O0

6.551e-t-11

9.578e-12
1.916e-07
3.345e-05
6.462e-11
3.433e-04
1.847e-07
5.018e-04
3.773e-04
9.364e+Ol
2:934e-01
4.421e-01
1.834e+O0
3.501e-08

9.621e+Ol

—— .. ..

1.201e-10
4.205e-06
1.Olle-03
2.340e-09
1.162e-02
4.657e-06
9.451e-03
5.549e-03
1.l19e+03
2.538e+O0
3.000e+OO
8.328e+O0
1.254e-07

1.132e+03

m?.-m#-
I@ m.ddllp

.

1.902e-14
3.032e-10
5.l18e-08
1.064e-13
6.058e-07
3.503e-10
9.777e-07
7.407e-07
1.828e-01
5.581e-04
8.150e-04
3.085e-03
5.414e-11

1.872e-01

Results - Dose Point # 4 - (0,432.1875,0) in
ty

3.945e+10 “
9.719e+09
1.072e+08
2.961e+06
7.089e+07
7.808e+08
8.951e+Ol
1.238e+08
1.349e+04
1.293e+07
4.482e+06
6.028e+ll
7.429e+08
5.588e+08
7.086e+08
6.324e+O0

6.551e+ll

2 /s(3~

No miuillQ
.

1.092e-38
4.061e-19
1.286e-13
9.486e-12
1.889e-07
3.289e-05
6.330e-11
3.356e-04
1.802e-07
4.888e-04
3.671e-04
9.100e+Ol
2.847e-01
4.284e-01
1.773e+O0
3.380e-08

9.349e+Ol

Mev~ ~ 2 /ggw

1.085e-24
1.652e-18
9.885e-13
1.189e-10
4.144e-06
9.924e-04
2.287e-09
1.133e-02
4.528e-06
9.172e-03
5.379e-03
1.083e+03
2.454e+O0
2.898e+O0
8.028e+O0
1.207e-07

1.097e+03

~

1.082e-40
1.796e-21
3.425e-16
1.884e-14
2.990e-10
5.032e-08
1.042e-13
5.924e-07
3.418e-10
9.523e-07
7.206e-07
1.776e-01
5.415e-04
7.897e-04 .
2.983e-03
5.227e-11

1.819e-01

.

2.385e-13
6.655e-09
1.546e-06
3.854e-12
2.051e-05
8.835e-09
1.841e-05
1.089e-05
2.183e+O0
4.827e-03
5.531e-03
1.401e-02
1.939e-10

2.208e+O0

e

1.075e-26
7.306e-21
2.633e-15
2.362e-13
6.558e-09
1.518e-06
3.766e-12
1.999e-05
8.589e-09
1.787e-05
1.056e-05
2.l14e+O0
4.667e-03
5.342e-03
1.351e-02
1.867e-10

2.138e+O0



.,
MicroShield v5.03 (5.03-00214)

Lockheed Martin Idaho
Page :1
DOS File: 190-lB.MS5
Run Date: October 12, 1999 .&Q -

Run Time: 3:25:02 PM -.

Duration: 00:00:15

Case Title: ,WM-190 DOSE
Description: WM-190 / 4sSMIli / 12s1ADD / llS,

Geometry: 8 - Cylinder Volume

File Ref: ~
Date: ~. ..

z

By: .
Checked:

IN TANK
12ss, 39, 6-,
- End Shields

lot, 209 / c\L

Source Dimensions
Height
Radius

#1 ;Cm
0.0 in

#2 Ocm
0.0 in

#3 Ocm
0.0 in

i#4 Oom
0.0 in

#5 Ocm
0.0 in

#6 Ocm
0.0 in

10.16 cm
762.0 cm

Dose Points
x

43.18 cm
1 ft 5.0 in

71.12 cm
2 ft 4.0 in

132.08 cm
4 ft 4.0 in

223.52 cm
7 ft 4.0 in

345.44 cm
11 ft 4.0 in

650.24 cm
21 ft 4.0 in

4.0 in
25 ft

z
Ocm

0.0 in
Ocm

0.0 in
Ocm

0.0 in
Ocm

0.0 in
Ocm

0.0 in
Ocm

0.0 in

Shields

~~
Source 1.13e+06 in~Concretel.6
Shield 1 12.0 inConcretel.6
Air Gap Air 0.00122
Wall Clad .313 in Iron 7.86

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Bnergy Cutoff : 0.015
Photons < 0.Ol5 : Excluded

Library : Grove
GuriQ5 ~@@l= ~

Ba-137m 1.8100e+OOl 6.6970e+Oll 9.7662e-001 3.6135e+O04
Ce-144 2$2400e-008 8.2880e+O02 1.2086e~O09 4.4719e-005
CS-134 1.0300e-003 3.8110e+O07 5.5576e-005 2.0563e+OO0
CS-137 1.9370e+OOl 7.1669e+Oll 1.0451e+OO0 3.8670e+O04
EU-154 4.9000e-002 1.8130e+O09 2.6439e-003 9.7824e+OOl
EU-155 6.1700e-003 2.2829e+O08 3.3291e-004 1.2318e+OOl
Pr-144 2.2080e-008 8.Z696e+O02 1.1914e-009 4.4081e-005

Buildup
The material reference is : Shield 1

Integration Parameters
Radial 20
Circumferential 20
Y Direction (axial) 20
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Page :2
DOS File: 190-lB.MS5
Run Date: October 12, 1999
Run Time: 3:25:02 PM
Duration: 00:00:15

En=’&

0.03
0.04
0.05
0.06
0.08
0.1 “.

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0

TOTALS :

q

0.03
0.04
0.05
0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0

TOTALS :

W

0.03
0.04

Results - Dose

~ ~:!==

3.945e+10 1.967e-25
9.719e+09 3.574e-13
1.072e+08 2.342e-10
2.961e+06 1.081e-09
7.089e+07 2.306e-06
7.808e+08 1.802e-04
8.951e+Ol 1.898e-10
1.238e+08 8.596e-04
1.349e+04 4.199e-07
le293e+07 1.108e-03
4.482e+06 8.243e-04
6.028e+ll 2.041e+02
7.429e+08 6.437e-01
5.588e+08 9.828e-01
7.086e+08 4.253e+O0
6.324e+O0 8.479e-08

6.551e+ll 2.100e+02

Results - Dose

~~

3.945e+10 1.945e-25
9.719e+09 3.545e-13
1.072e+08 2.326e-10
2.961e+06 1.074e-09
7.089e+07 2.293e-06
7.808e+08 1.792e-04
8.951e+Ol 1.888e-10
1.238e+08 8.555e-04
1.349e+04 4.181e-07
1.293e+07 1.103e-03
4.482e+06 8.215e-04
6.028e+ll 2.034e+02
7.429e+08 6.418e-01
5.588e+08 9.802e-01
7.086e+08 4.244e+O0
6.324e+O0 8.462e-08

6.551e+ll 2.093e+02

Results - Dose.V1+x

~ M@”:!’=

3.945e+10 1.898e-25

--- —.

Point # 1 - (0,17,0) in

~~

No Rudxhlp
.

1.662e-23 1.950e-27
1.328e-12 1.581e-15
1.513e-09 6.240e-13
1.l15e-08 2.147e-12
4.208e-05 3.650e-09
4.628e-03 2.758e-07
6.181e-09 3.126e-13
2.700e-02 1.517e-06
1.020e-05 7.964e-10
2.058e-02 2.158e-06
1.217e-02 1.618e-06
2.481e+03 3.984e-01
5.777e+O0 1.224e-03
7.018e+O0 1.812e-03
2.078e+Ol 7.156e-03
3.306e-07 1.311e-10

2.514e+03 4.086e-01

Point # 2 - (0,28,0) in

~~

1.366e-23 1.928e-27
1.317e-12 1.568e-15
1.503e-09 6.196e-13
1.108e-08 2.133e-12
4.185e-05 3.628e-09
4.605e-03 2.742e-07
6.155e-09 3.llOe-13
2.689e-02 1.510e-06
1.017e-05 7.931e-10
2.052e-02 2.150e-06
1.214e-02 1.612e-06
2.475e+03 3e971e-01
5.764e+O0 1.221e-03
7.003e+O0 1.807e-03
2.074e+Ol 7.140e-03
3.300e-07 1.309e-10

2.508e+03 4.073e-01

Point # 3 - (0,52,0) in
~~

=2 /sp~

w ~
●

1.016e-23 1.881e-27
9.719e+09 3.483e-13 1.294e-12 1.540e-15

r-

1.647e-25
5.871e-15
4.032e-12
2.214e-11
6.659e-08
7.081e-06
1.018e-11
4.765e-05
1.935e-08
4.Olle-05
2.389e-05
4.842e+O0
1.099e-02
1.294e-02
3.496e-02
5.l12e-10

4.901e+O0

~,

1.354e-25
5.824e-15
4.004e-12
2.200e-11
6.622e-08
7.046e-06
1.014e-11
4.747e-05
1.929e-08
3.999e-05
2.383e-05
4.830e+O0
1.096e-02
1.291e-02
3.490e-02
5.104e-10

4.889e+O0

~

~h

1.007e-25
5.723e-15



Page :3
DOS File: 190-lB.MS5
Run Date: October 12,
Run Time: 3:25:02 PM
Duration: 00:00:15

En=&Az

0.05 1.072e+08
0.06 2.961e+06
0.08 7.089e+07
O*1 “ 7.808e+08
0.15 8.951e+Ol
0.2 1.238e+08
0.3 - 1.349e+04
0.4 ‘. 1.293e+07
0.5 4.482e+06
0.6 6.028e+ll
0.8 7.429e+08
1.0 5.588e+08
1.5 7.086e+08
2.0 6.324e+O0

TOTALS : 6.551e+ll

1999

2.291e-10
1.059e-09
2.263e-06
1.770e-04
1.867e-10
8.468e-04
4.143e-07
1.094e-03
8.152e-04
2.020e+02
6.377e-01
9.745e-01
4.223e+O0
8.425e-08 ‘

2.078e+02

1.481e-09
1.093e-08
4.135e-05
4.556e-03
6.098e-09
2.667e-02
1.OIOe-05
2.039e-02
1.207e-02
2.461e+03
5.735e+O0
6.971e+O0
2.066e+Ol
3.289e-07

2.494e+03

Exw=m&-

6.102e-13
2.103e-12
3.581e-09
2.708e-07
3.075e-13
1.494e-06
7.859e-10
2.132e-06
1.600e-06
3.943e-01
1.213e-03
1.796e-03
7.105e-03
1.303e-10

4.044e-01

Results - Dose Point # 4 - (0.88,0) in

0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
.1.0
1.5
2.0

3.945e+10
9.719e+09
1.072e+08
2.961e+06
7.089e+07
7.808e+08
8.951e+Ol
1.238e+08
1.349e+04
1.293e+07
4.482e+06
6.028e+ll
7.429e+08
5.588e+08
7.086e+08
6.324e+O0

TOTALS : 6.551e+ll

1.829e-25
3.391e-13
2.238e-10
1.036e-09
2.219e-06
1.738e-04
1.836e-10
8.338e-04
4.087e-07
1.081e-03
8.059e-04
1.998e+02
6.316e-01
9.659e-01
4.191e+O0
8.366e-08

2.056e+02

7.337e-24
1.260e-12
1.448e-09
1.071e-08
4.062e-05
4.482e-03
6.014e-09
2.634e-02
9.989e-06
2.020e-02.“
1.196e-02
2.440e+03
5.692e+O0
6.923e+O0
2.053e+Ol
3.267e-07

2.474e+03

ExP&r&h

1.813e-27
1.500e-15
5.963e-13
2.058e-12
3.512e-09
2.659e-07
3.024e-13
1.472e-06
7.753e-10
2.106e-06
1.582e-06
3.901e-01
1.201e-03
1.780e-03
7.051e-03
1.294e-10

4.001e-01

Results - Dose Point # 5 - (0,136,0) in
En=&ActiYi@ ~~~

@@==@=

0.03 3.945e+10 5.179e-24 1.726e-27
0.04 9.719e+09 3.273e-13 1.217e-12 1.448e-15
0.05 1.072e+08 2.171e-10 1.405e-09 5.783e-13
0.06 2.961e+06 1.007e-09 1.042e-08 2.001e-12
0.08 7.089e+07 2.162e-06 3.966e-05 3.421e-09

3.945e-12-
2.171e-11
6.544e-08
6.970e-06
1.004e-11
4.707e-05
1.915e-08
3.973e-05
2.369e-05
4.803e+O0
1.091e-02
1.285e-02
3.477e-02
5.086e-10

4.862e+O0

7.271e-26
5.574e-15
3.857e-12
2.127e-11
6.428e-08
6.857e-06
9.903e-12
4.649e-05
1.895e-08
3.935e-05
2.348e-05
4.763e+O0
1.083e-02
1.276e-02
3.454e-02
5.052e-10

4.822e+O0

5.133e-26
5.381e-15
3.744e-12
2.070e-11
6.276e-08

,--,---’r-= ,. . . . . ... , .< ~q~~-<-.~>,.,.r ,,,,,.,, . , *,,.,, <.,<.. ,.,., . - .-G , . . . .. . .~-.::77- ., . .. . “,. .

.,, . ,,. .-,
.,. $..?, .

,..- ...,. ,
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Page :4
DOS File: 190-lB.MS5
Run Date: October 12, 1999
Run Time: 3:25:02 PM
Duration: 00:00:15

y&Az

0.1
0.15
0.2
0.3
0.4
0.5
0.6 “
0.8
1.0
1.5
2.0

TOTALS :

Em&3x

0.03
0.04
0.05
0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5

, 2.0

TOTALS :

~ ~v!”y=

7.808e+08 1. 695e-04
8.951e+Ol 1.796e-10
1.238e+08 8.167e-04
1.349e+04 4.013e-07
1.293e+07 1.063e-03
4.482e+06 7.934e-04
6.028e-tll 1.969e+02
7.429e+08 6.226e-01
5.588e+08 9.521e-01
7.086e-t08 4.121e+O0
6.324e+O0 8.192e-08

6.551e+ll 2.026e+02

Results - Dose

l@==@= ml”:!==

3.945e+10 1.540e-25
9.719e+09 2.995e-13
1.072e+08 2.OIOe-10
2.961e+06 9.380e-10
7.089e+07 2.021e-06
7.808e+08 1.587e-04
8.951e+Ol 1.680e-10
1.238e+08 7.632e-04
1.349e+04 3.732e-07
1.293e+07 9.816e-04
4.482e+06 7.269e-04
6.028e+ll 1.789e+02
7.429e+08 5.561e-01
5.588e+08 8.359e-01
7.086e+08 3.476e+O0
6.324e+O0 6.684e-08

6.551e+ll 1.838e+02

4.386e-03
5.903e-09
2.590e-02
9.843e-06
1.992e-02
1.180e-02
2.408e+03
5.610e+O0
6.810e+O0
2.006e+Ol
3.166e-07

2.440e+03

Exwu=#-

2.594e-07
2.957e-13
1.441e-06
7.612e-10
2.071e-06
1.557e-06
3.842e-01
1.184e-03
1.755e-03
6.933e-03
1.267e-10

3.941e-01

Point # 6 - (0,256,0) in
Elue==e~

2.625e-24 1.526e-27
1.l14e-12 1.325e-15
1.304e-09 5.355e-13
9.739e-09 1.863e-12
3.725e-05 3.199e-09
4.122e-03 2.428e-07
5.522e-09 2.767e-13
2.406e-02 1.347e-06
9.003e-06 7.078e-10
1.795e-02 1.913e-06
1.048e-02 1.427e-06
2.108e+03 3.492e-01
4.787e+O0 1.058e-03
5.678e+O0 1.541e-03
1.592e+Ol 5.849e-03
2.420e-07 1.034e-10

2.134e+03 3.576e-01

6.710e-06
9.721e-12
4.572e-05
1.867e-08
3.881e-05
2.316e-05
4.699e+O0
1.067e-02
1.255e-02
3.375e-02
4.895e-10

4.757ei-00

P

2.602e-26
4.929e-15
3.474e-12
1.934e-11
5.895e-08
6.307e-06
9.094e-12
4.246e-05
1.708e-08
3.497e-05
2.057e-05
4.l14e+O0
9.104e-03
1.047e-02
2.678e-02
3.742e-10

4.161e+O0



MicroShield v5.03 (5.03-00214)
Lockheed Martin Idaho

Page :1 .“-
[/ . .. File Ref: ~g~.~

DOS File: 190-lC.MS5
.:.

‘<>>[;;,.,
Date: O.: -~,-

Run Date: October 12, 1999 By:
Run Time: 3:46:52 PM --,,.=-. k.i-

_z!??!?
Checked: ‘

Duration: 00:00:10
.... .“.’

L

CaSe Title: WM-190 ON ROOF- C\L
Description: WM-190 ON ROOF / NO GROUT ADDED / DOSE @ lSs, 1, v ,3,4 FT

Geometry: 8 - Cylinder Volume --Bnd Shields v- -
&

0.4 in

Ba-137m
Ce-144
CS-134
CS-137
EU-154
EU-155
Pr-144

Source Dimensions
Height 1.036 cm
Radius 762.0 cm

Dose Points

#l ;Cm
x

9.78e+02 cm
0.0 in 32 ft 1.2 in

#2 Ocm 1.01e+03 cm
0.0 in 33 ft 0.2 in

#3 Ocm 1.07e+03 cm
0.0 in 35 ft 0.2 in

#4 Ocm 1.10e+03 cm
0.0 in 36 ft 0.2 in

25 ft

z
Ocm

0.0 in
Ocm

0.0 in
Ocm

0.0 in
Ocm

0.0 in

Shields

~JJ-=&l
Source 1.15e+05 ins Water 1
Shield 1 383.592 in Air 0.00122
Shield 2 .188 in Iron 7.86
Air Gap Air 0.00122
Wall Clad .25 in Iron 7.86

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Bxcluded

Lfirq : Grove
JzuEbS ~~ Jx@=

1.8100e+OOl .6.6970e+Oll 9.5747e+OO0 3.5426e+O05
2.2400e-008 8.2880e+O02 1.1849e-008 4.3843e-004
1.0300e-003 3.8110e+O07 5.4486e-004 2.0160e+OOl
1.9370e+OOl 7.1669e+Oll 1.0247e+OOl 3.7912e+O05
4.9000e-002 1.8130e+O09 2.5920e-002 9.5906e+O02
6.1700e-003 2.2829e+O08 3.2639e-003 1.2076e+O02
2.2080e-008 8.1696e+O02 1.1680e-008 4.3216e-004

Buildup
The material reference is : Shield 2

Integration Parameters
Radial 20
Circumferential 20
Y Direction (axial) . 20

Results - Dose Point # 1 - (0,385.1875,0) in

-4q‘ A77VICEMEN I- . .



Page :2
DOS File: 190-lC. MS5
Run Date: October 12, 1999
Run Time: 3:46:52 PM
Duration: 00:00:10

=.&z

0.03
0.04
0.05
0.06
0.08
0.1

0.15”.
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0

TOTALS :

_

0.03
0.04
0.05
0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0

TOTALS :

=

0.03
0.04

3.945e+10
9.719e+09
1.072e+08
2.961e+06
7.089e+07
7.808e+08
8.951e+Ol
1.238e+08
1.349e+04
1.293e+07
4.482e+06
6.028e+ll
7.429e+08
5.588e+08
7.086e+08
6.324e+O0

6.551e+ll

7.608e-13
1.077e-05
1.092e-04
7.248e-05
2.657e-02
8.926e-01
3.100e-07
7.056e-01
1.362e-04
1.891e-01
8.652e-02
1.455e+04
2.539e+Ol
2.493e+Ol
5.083e+Ol
6.298e-07

1.465e+04

.. .—.

kh

8.299e-13
1.247e-05
1.353e-04
9.563e-05
3.859e-02
1.393e+O0
5.260e-07
1.213e+O0
2.252e-04
2.970e-01
1.296e-01
2.091e+04
3.431e+Ol
3.231e+Ol
6.171e+Ol
7.395e-07

2.104e+04

~

7.540e-15
4.761e-08
2.909e-07
1.440e-07
4.204e-05
1.366e-03
5.104e-10
1.245e-03
2.583e-07
3.684e-04
1.698e-04
2.840e+Ol
4.830e-02
4.595e-02
8.553e-02
90739e-10

2.859e+Ol

Results - Dose Point # 2 - (0,396.1875,0) in
mmmEUa@~ ExWW&=e

~
m

3.945e+10 7.520e-13 8.204e-13
9.719e+09 1.063e-05 1.231e-05 41700e-08
1.072e+08 1.068e-04 1.324e-04 2.846e-07
2.961e+06 7.036e-05 9.282e-05 1.397e-07
7.089e+07 2.556e-02 3.713e-02 4.045e-05
7.808e+08 8.559e-01 1.336e+O0 1.309e-03
8.951e+Ol 2.964e-07 50030e-07 4.881e-10
1.238e+08 6.742e-01 1.159e+O0 1.190e-03
1.349e+04 1.301e-04 2.152e-04 2.468e-07
1.293e+07 1.806e-01 2.839e-01 3.519e-04
4.482e+06 8.266e-02 1.238e-01 1.623e-04
6.028e+ll 1.390e+04 1.998e+04 2.714e+Ol
7.429e+08 2.426e+Ol 3.279e+Ol 4.615e-02
5.588e+08 2.382e+Ol 3.088e+Ol 4.391e-02
7.086e+08 4.858e+Ol 5.898e+Ol 8.173e-02
6.324e+O0 6.018e-07 7.069e-07 9.307e-10

6.551e+ll 1.400e+04 2.011e+04 2.731e+Ol

Results - Dose POint # 3 - (0,420.1875,0) in
~“ ~ ~

/sQq

3.945e+10 7.267e-15
9.719e+09 4.560e-08

0.05 1.072e+08 1.017e-04 1.260e-04 2.708e-07

e

8.225e-15
5.514e-08
3.605e-07
1.900e-07
6.108e-05
2.131e-03
8.663e-10
2.141e-03
4.271e-07
5.788e-04
2.543e-04
4.081e+Ol
6.526e-02
5.956e-02
1.038e-01
1.144e-09

4.104e+Ol

=P-m#m=

E&J&y&P

5:443e-08
3.527e-07
1.844e-07
5.875e-05
2.043e-03
8.283e-10
2.046e-03
4.082e-07
5.531e-04 “
2.431e-04
3.900e+Ol
6.237e-02
5.693e-02
9.924e-02
1.093e-09

3.923e+Ol

7.927e-15
5.281e-08
3.355e-07
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Page : 3

DOS File: 190-lC.MS5
Run Date: October 12,
Run Time: 3:46:52 PM
Duration: 00:00:10

0.06
0.08
0.1
0.15
0.2
0.3
0.4 :
0.5 “
0.6
0.8
1.0
1.5
2.0

2.961e+06
7.089e+07
7.808e+08
8.951e+Ol
1.238e5-08
1.349e+04
1.293e+07
4.482e+06
6.028e+ll
7.429e+08
5.588e+08
7.086e+08
6.324e+O0

TOTALS : 6.551e+ll

1999

6.586e-05
2.352e-02
7.817e-01
2.693e-07
6.l18e-01
1.180e-04
1.638e-01
7.500e-02
1.262e+04
2.202e+Ol
2.162e+Ol
4.410e+Ol
5.465e-07

1.270e+04

8.687e-05
3.413e-02
1.219e+O0
4.571e-07
1.053e+O0
1.954e-04
2.579e-01
1.125e-01
1.816e+04
2.979e+Ol
2.806e+Ol
5.359e+Ol
6.422e-07

1.827e+04

~

1.308e-07
3.721e-05
1.196e-03
4.434e-10
1.080e-03
2.238e-07
3.193e-04
1.472e-04
2.462e+Ol
4.188e-02
3.985e-02
7.421e-02
8.451e-10

2.478e+Ol

0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0

Results - Dose POht # 4 - (0,432.1875,0) in
~~ ~ ‘- v

7.174e-15

TOTALS :

3.945e+10
9.719e+09
1.072e+08
2.961e+06
7.089e+07
7.808e+08
8.951e+Ol
1.238e+08
1..349e+O4
1.293e+07
4.482e+06
6.028e+ll
7.429e+08
5.588e+08
7.086e+08
6.324e+O0

6.551e+il

7.239e-13
1.015e-05
9.908e-05
6.369e-05
2.256e-02
7.476e-01
2.569e-07
5.834e-01
1.125e-04
1.562e-01
7.152e-02
1.203e+04
2.100e+Ol
2.062e+Ol
4.208e+Ol
5.215e-07

1.212e+04

~2 /c@”

7.896e-13
1.175e-05
1.227e-04
8.400e-05
3.274e-02
1.166e+O0
4.362e-07
1.005e+O0
1.865e-04
2.461e-01
1.074e-01
1.733e+04
2.843e+Ol
2.678e+Ol
5.l15e+Ol
6.130e-07

1.744e+04

4.487e-08
2.639e-07
1.265e-07
3.570e-05
1.144e-03
4.230e-10
1.030e-03
2.134e-07
3.044e-04
1.404e-04
2.348e+Ol
3.995e-02
3.802e-02
7.080e-02
8.064e-10

2.364e+Ol

1.726e-07
5.402e-05
1.865e-03
7.527e-10
1.858e-03
3.707e-07
5.024e-04
2.208e-04
3.544e+Ol
5.666e-02
5.172e-02
9.016e-02
9.931e-10

3.564e+Ol

7.826e-15
5.196e-08
3.269e-07
1.668e-07
5.181e-05
1.784e-03
7.183e-10
1.773e-03
3.537e-07
4.794e-04
2.107e-04
3.382e+Ol
5.408e-02
4.936e-02
8.605e-02
9.479e-10

3.402e+Ol

—.— .,. ..- .. !,.,. . ../>. -.. , .,,...,., .-. . WT . ..-.; .- ., ... .-.=- . . . . . .. .. .. ,-..,’,. ..- . .. , ,> ..,.., ,,--
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MicroShield v5.03 (5.03-00214)
Lockheed Martin Idaho

Page :1
DOS File: 190-lD.MS5
Run Date: October 12, 1999
Run Time: 4:13:44 PM ..-. .. .
Duration: 00:03:42

Case Title: W14-190 ON ROOF- SIDE
Description: WH-190 ON ROOF PERIM./ NO GROUT/DOSE @

Geometry: 8 - Cylinder Volume --

Height
. Radius

Ba-137m
Ce-144
CS-134
CS-137
EU-154
EU-155
Pr-144

File Ref: ~
Date: . -+

*

By: ~ .
Checked:

lS1, 1, 2, 3, 4 FT
End Shields

Source Dimensions
1.036 cm 0.4 in
762.0 cm 25 ft

Dose Points
Y

# 1 731.22 cm 6.48e+02
24 ft 21 ft 3.2

# 2 731.52 cm 6.76e+02
24 ft

# 3 731.52 ~
22 ft 2.2

7.07e+02
24 ft 23 ft 2.2

# 4 731.52 cm 7.37e+02
24 ft

# 5 731.52 ~
24 ft 2.2

7.68e+02
24 ft 25 ft 2.2

z
cm Ocln
in 0.0 in
cm Ocm
in 0.0 in
cm Ocm
in 0.0 in
cm Ocm
in 0.0 in
cm Ocm
in 0.0 in

,

Shields

Source 1.15e+05 ins Water
Shield 1 253.592 in Air
Shield 2 .188 in Iron
Air Gap Air
Wall Clad .25 in Iron

1

0.00122
7.86
0.00122 ,
7.86

Source Input
Grouping Method : Standard Indices

Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
CuKkS ~~ ~

1.8100e+OOl 6.6970e+Oll 9.5747e+OO0 3.5426e+O05
2.2400e-008 8.2880e+O02 1.1849e-008 4.3843e-004
1.0300e-003 3.8110e+O07 5.4486e-004 2.0160e+OOl
1.9370e+OOl 7.1669e+Oll 1.0247e+OOl 3.7912e+O05
4.9000e-002 1.8130e+O09 2.5920e-002 9.5906e+O02
6.1700e-003 2.2829e+O08 3.2639e-003 1.2076e+O02
2.2080e-008 8.1696e+O02 1.1680e-008 4.3216e-004

Buildup
The material reference is : Shield 2

Integration Parameters
Radial 20
Circumferential 20
Y Direction (axial) 20

:A’TT/4C(WMi~* id



Page :2
DOS File: 190-lD.Ms5
Run Date: October 12, 1999
Run Time: 4:13:44 PM
Duration: 00:03:42

Results - Dose Point # 1 - [288.255.1875.0) in

~ ~:/..=

0.03 3.945e+10 4.984e-13
0.04 9.719e+09 6.356e-06
0.05 “ 1.072e+08 6.572e-05
0.06
0.08
0.1.

0.15”.
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0

TOTALS :

=&n?

0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0

. TOTALS :

J-&x

0.03
0.04

2.961e+06
7.089e+07
7.808e+08
8.951e+Ol
1.238e+08
1.349e+04
1.293e+07
4.482e+06
6.028e+ll
7.429e+08
5.588e+08
7.086e+08
6.324e+O0

6.551e+ll

4.771e-05
2.123e-02
8.088e-01
3.192e-07
7.575e-01
1.508e-04
2.125e-01
9.820e-02 .
1.663e+04
2.933e+Ol
2.902e+Ol
5.991e+Ol
7.475e-07

1.675e+04

5.436e-13
7.359e-06
8.147e-05
6.314e-05
3.128e-02
1.293e+O0
5.654e-07
1.377e+O0
2.650e-04
3.542e-01
1.555e-01
2.520e+04
4.161e+Ol
3.933e+Ol
7.542e+Ol
9.056e-07

2.536e+04

4.940e-15
2.811e-08

. 1.751e-07
9.476e-08
3.360e-05
1.237e-03
5.256e-10
1.337e-03
2.861e-07
4.141e-04
1.927e-04
3.246e+Ol
5.579e-02
5.348e-02
1.008e-01
1.156e-09

3.268e+Ol

Results - Dose Point # 2 - (288,266.1875,0) in
~E==ate~

~

3.945e+10 4.880e-13 5.322e-13 4.836e-15
9.719e+09 6.243e-06 7.228e-06 2.761e-08
1.072e+08 6.455e-05 8.002e-05 1.719e-07
2.961e+06 4.679e-05 6.193e-05 9.293e-08
7.089e+07 2.071e-02 3.051e-02 3.278e-05
7.808e+08 7.849e-01 1.254e+O0 1.201e-03
8.951e+Ol 3.078e-07 - 5.444e-07 5.068e-10
1.238e+08 , 7.288e-01 1.322e+O0 1.286e-03
1.349e+04 1.449e-04 2.539e-04 2.749e-07
1.293e+07 2.040e-01 3.391e-01 3.975e-04
4.482e+06 9.422e-02 1.488e-01 1.849e-04
6.028e+ll 1.595e+04 2.411e+04 3.l14e+Ol
7.429e+08 2.812e+Ol 3.980e+Ol 5.348e-02
5.588e+08 2.781e+Ol 3.762e+Ol 5.126e-02
7.086e+08 5.738e+Ol 7.211e+Ol 9.654e-02
6.324e+O0 7.157e-07 8.657e-07 1.107e-09

6.551e+ll 1.607e+04 2.427e+04 3.134e+Ol

Results - Dose Point # 3 - (288,278.1875,0) in

~~~
~

3.945e+10 4.771e-13 5.204e-13 4.728e-15
9.719e+09” 6.124e-06 7.090e-06 2.708e-08

5.388e-15
3.255e-08
2.170e-07
1.254e-07
4.951e-05
1.978e-03
9.311e-10
2.429e-03
5.027e-07
6.902e-04

.3.052e-04
4.919e+Ol
7.914e-02
7.250e-02
1.269e-01
1.400e-09

4.947e+Ol

5.275e-15
3.197e-08
2.132e-07
1.230e-07
4.828e-05
1.918e-03
8.965e-10
2.333e-03
4.817e-07
6.608e-04
2.921e-04
4.707e+Ol
7.570e-02
6.934e-02
1.213e-01
1.339e-09

4.734e+Ol

~

5.157e-15
3.136e-08

.- -——— ..—— .. —.—. .— ,... -“”.
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Page :3
DOS File: 190-lD.MS5
Run Date: October 12, 1999
Run Time: 4:13:44 PM
Duration: 00:03:42

-&w

0.05
0.06
0.08
0.1
0.15
0.2
0.3 :
0.4
0.5
0.6
0.8
1.0
1.5
2.0

TOTALS :

q

0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
006
0.8
1.0
1.5
2.0

TOTALS :

=&Llz

0.03
0.04
0.05
0.06
0.08

1.072e+08
2.961e+06
7.089e+07
7.808e+08
8.951e+Ol
1.238e+08
1.349e+04
1.293e+07
4.482e+06
6.028e+ll
7.429e+08
5.588e+08
7.086e+08
6.324e+O0

6.551e+ll

Mev~~z/se~

6.331e-05
4.581e-05
2.015e-02
7.595e-01
2.958e-07
6.989e-01
1.387e-04
1.952e-01
9.Olle-02
1.525e+04
2.687e+Ol
2.656e+Ol
5.478e+Ol
6.831e-07

1.536e+04

r!r-~m z lsm~

7.849e-05
6.063e-05
2.968e-02
1.212e+O0
5.225e-07
1.265e+O0
2.425e-04
3.237e-01
1.420e-01
2.300e+04
3.795e+Ol
3.586e+Ol
6.873e+Ol
8.249e-07

2.314e+04

E4msw&-

1.687e-07
9.099e-08
3.189e-05
1.162e-03
4.872e-10
1.234e-03
2.632e-07
3.803e-04
1.769e-04
2.977e+Ol
5.llle-02
4.896e-02
9e217e-02
1.056e-09

2.997e+Ol

Results - Dose Point # 4 - (288,290.1875,0) in
~~

3.945e+10
9.719e+09
1.072e+08
2.961e+06
7.089e+07
7.808e+08
8.951e+Ol
1.238e+08
1.349e+04
1.293e+07
4.482e+06
6.028e+ll
7.429e+08
5.588e+08
7.086e+08
6.324e+O0

6.551e+ll

y@v!~2 /c@~

4.667e-13
6.009e-06
6.211e-05
4.485e-05
1.961e-02
7.348e-01
2.844e-07
6.705e-01
1.329e-04
1.868e-01
8.622e-02
1.459e+04
2.569e+Ol
2.539e+Ol
5.234e+Ol
6.524e-07

1.470e+04

5.090e-13
6.958e-06
7.701e-05
5.937e-05
2.887e-02
1.172e+O0
5.016e-07
1.211e+O0
2.318e-04
3.091e-01
1.355e-01
2.196e+04
3.622e+Ol
3.422e+Ol
6.556e+Ol
7.868e-07

2.209e+04

=Pmm&w=

No RI*
.

4.625e-15
2.658e-08
1.655e-07
8.909e-08
3.103e-05
1.124e-03
4.683e-10
1.183e-03
2.521e-07
3.641e-04
1.692e-04
2.848e+Ol
4.887e-02
4.680e-02
8.806e-02
1.009e-09

2.867e+Ol

Results - Dose Point # 5 - (288,302.1875,0) in
Ac~l Vity

. ——.f=-menc-te~
Qmtm@s=

Nn auildup
o

3.945e+10 4.567e-13 4.981e-13 4.526e-15
9.719e+09 5.899e-06 6.830e-06 2.609e-08
1.072e+08 6.095e-05 7.557e-05 1.624e-07
2.961e+06 4.392e-05 5.813e-05 8.723e-08

2.091e-07
1.204e-07
4.697e-05
1.854e-03
8.604e-10
2.232e-03
4.600e-07
6.306e-04
2.786e-04
4.489e+Ol
7.218e-02
6.610e-02
1.156e-01
1.276e-09

4.515e+Ol

5.045e-15
3.077e-08
2.052e-07
1.179e-07
4.568e-05
1.793e-03
8.260e-10
2.137e-03
4.396e-07
6.023e-04
2.660e-04
4.285e+Ol
6.889e-02
6.308e-02
1.103e-01
1.217e-09

4.310e+01

4.937e-15
3.021e-08
2.013e-07
1.155e-07

7.089e+07 1.907e-02 2.807e-02 3.018e-05 4.442e-05



Page :4
DOS File: 190-lD.MS5
Run Date: October 12, 1999
Run Time: 4:13:44 PM-
Duration: 00:03:42

0.1 7.808e+08
0.15 8.951e+Ol
0.2 . 1.238e+08
0.3 1.349e+04
0.4 1.293e+07
0.5 4.482e+06
0.6 . 6.028e+ll
0.8 ‘. 7.429e+08
1.0 5.588e+08
1.5 7.086e+08
2.0 6.324e+O0

TOTALS : 6.551e+ll

2 /sQ~

No Blludup
.

7.109e-01
2.735e-07
6.434e-01
1.273e-04
1.790e-01
8.255e-02
1.397e+04
2.458e+Ol
2.429e+Ol
5.004e+Ol
6.236e-07

1.407e+04

..

M=vfan 2 /ge~

1.133e+O0
4.817e-07
1.160e+O0
2.217e-04
2.955e-01
1.295e-01
2.098e+04
3.460e+Ol
3.268e+Ol
6.260e+Ol
7.512e-07

2.llle+04

~

1.088e-03
4.503e-10
1.136e-03
2.416e-07
3.487e-04
1.620e-04
2.726e+Ol
4.676e-02
4.477e-02
8.419e-02
9.644e-10

2.744e+Ol .
.

1.733e-03
7.932e-10
2.048e-03
4.205e-07
5.757e-04
2.542e-04
4.094e+Ol
6.580e-02
6.024e-02
1.053e-01
1.162e-09

4.l18e+Ol

—--r—- ,. ---- ., ,.. . . . . . ..-. . . . .
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MicroShield v5.03 (5.03-00214)
Lockheed Martin Idaho

Page :1
DOS File: 190-E.MS5
Run Date: October 12, 1999
Run Time: 5:23:07 PM
Duration: 00:00:10

Case Title: WM-190
Description: WH-190 VLT. ROOF 1 NO GROUT

Ba-137m
Ce-144
CS-134
CS-137
EU-154
EU-155
Pr-144

@ VLT.
ADDED

ROOF
/ DOBE

File Ref: ~GL~~
Date: ~~-.~-<-(

“:*
Checked.

@ l~s, 1, 2,3,4 FT.
Geometry: 8 - Cylinder Volume - ind Shields- - - -

Source Dimensions

L

Source
Grouping Method :

Height
Radius

#1 L
0.0 in

#2 Ocm
0.0 in

#3 .0 cm
0.0 in

#4 Ocm
0.0 in

1.036 cm
762.0 cm

Dose Points
Y

1.15e+03 cm
37 ft 9.2 in

1.18e+03 cm
38 ft 8.2 in

1.24e+03 cm
40 ft 8.2 in

1.27e+03 cm
41 ft 8.2 in

Shields

0.4 in .
25 ft

z
Ocm

0.0 in
Ocm

0.0 in
Ocm

0.0 in
Ocm

0.0 in

Source 1.15e+05 ins Water 1 -
Shield 1 383.592 in Air 0.00122
Shield 2 .188 in Iron 7.86
Shield 3 60.0 in Air 0.00122
Shield 4 8.0 inConcrete2.35
Air Gap Air 0.00122
Wall Clad .25 in Iron 7.86

Input.
Standard Indices—

I&mber of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded

Library : Grove
falKies ~~

1.8100e+OOl 6.6970e+Oll 9.5747e+OO0
2.2400e-008 8.2880e+O02 1.1849e-008
1.0300e-003 3.8110e+O07 5.4486e-004
1.9370e+OOl 7.1669e+Oll 1.0247e+OOl
4.9000e-002 1.8130e+O09 2.5920e-002
6.1700e-003 2.2829e+O08 3.2639e-003
2.2080e-008 8.1696e+O02 1.1680e-008

Buildup
The material reference is : Shield

Integration Parameters
Radial 20
Circumferential 20
Y Direction (axial) 20

X&=
3.5426e+O05
4.3843e-004
2.0160e+OOl
3.7912e+O05
9.5906e+O02
1.2076e+O02
4.3216e-004

4



-,

Page :2
DOS File: 190-E.MS5
Run Date: October 12, 1999
Run Time: 5:23:07 PM
Duration: 00:00:10

Results - Dose Point # 1 - (0,453.1875,0) in
=&LYACtiY& ~~~

~

0.03 3.945e+10 5.402e-37 9.982e-25 5.354e-39
0.04 . 9.719e+09 5.963e-18 2.417e-17 2.637e-20
0.05 1.072e+08 1.018e-12 7.628e-12 2.713e-15
0.06 2.961e+06 5.271e-11 6.321e-10 1.047e-13
0.08 7.089e+07 7.334e-07 1.481e-05 1.161e-09
0.1 ; 7.808e+08 , 1.081e-04 2.901e-03 1.654e-07
0.15 . 8.951e+Ol 1.732e-10 5.328e-09 2.853e-13
0.2
0.3
0.4
0.5
0.6
0.8
1.0

‘ 1.5
2.0

TOTALS :

-&W

0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0

TOTALS :

Enf=#z

0.03

1.238e+08 8.366e-04 2.359e-02 1.477e-06
1.349e+04 3.996e-07 8.337e-06 7.580e-10
1.293e+07 1.001e-03 1.566e-02 1.951e-06
4.482e+06 7.082e-04 8.715e-03 1.390e-06
6.028e+ll 1.673e+02 1.685e+03 3.265e-01
7.429e+08 4.859e-01 3.584ei-00 9.241e-04
5.588e+08 6.915e-01 4.047e+O0 1.275e-03
7.086e+08 2.602e+O0 1.042e+Ol 4.378e-03
6.324e+O0 4.675e-08 1.499e-07 7.229e-11

6.551e+ll 1.711e+02 1.703e+03 3.331e-01

Results - Dose Point # 2 - (0,464.1875,0) in
x ~=uem===~

~

3.945e+10
9.719e+09
1.072e+08
2.961e+06
7.089e+07
7.808e+08
8.951e+Ol
1.238e+08
1.349e+04
1.293e+07
4.482e+06
6.028e+ll
7.429e+08
5.588e+08
7.086e+08
6.324e+O0

6.551e+ll

5.342e-37
5.914e-18
1.OIOe-12
5.214e-11
7.220e-07
1.061e-04
1.695e-10
8.170e-04
3.896e-07
9.750e-04
6.889e-04
1.62Ge+02
4.717e-01
6.707e-01
2.520e+O0
4.523e-08

1.663e+02

9.586e-25
2.397e-17
7.564e-12
6.252e-10
1.457e-05
2.843e-03
5.199e-09
2.297e-02
8.104e-06
1.520e-02
8.453e-03
1.633e+03
3.470e+O0
3.915e+O0
1.007e+Ol
1.447e-07 “

1.651e+03

5.294e-39
2.616e-20
2.690e-15
1.036e-13
1.143e-09
1.624e-07
2.791e-13
1.442e-06
7.390e-10
1.900e-06
1.352e-06
3.174e-01
8.971e-04
1.236e-03
4.240e-03
6.994e-11

3.238e-01

Results - DOSe Point # 3 - (0,488.1875,0) in
~El=eJ=e~

~

3.945e+10 5.213e-37 8.799e-25 5.166e-39
0.04 9.719e+09 5.809e-18 2.354e-17 2.569e-20

9.892e-27
1.069e-19
2.032e-14
1.255e-12
2.344e-08
4.438e-06
8.773e-12
4.163e-05
1.582e-08
3.051e-05
1.711e-05
3.289e-f-00
6.817e-03
7.459e-03
1.753e-02
2.317e-10

3.321ei-00

9.501e-27
1.060e-19
2.015e-14
1.242e-12
2.306e-08
4.349e-06
8.562e-12
4.055e-05
1.537e-08
2.961e-05
1.659e-05
3.187e+O0
6.600e-03
7.217e-03
1.694e-02
2.237e-10

3.218e-t-00

8.720e-27
1.041e-19

. .... ~.. ——.,. ----- -.—. ..- . . ..-_ ..
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Page ● 3
DOS File ; 190-E.MS5
Run Date: October 12. 1999

.

Run Time: 5:23:07 PM”
Duration: 00:00:10

--&z

0.05
0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0

TOTALS :

=

0.03
0.04
0.05
0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0

TOTALS :

1.072e+08
2.961e+06
7.089e+07
7.808e+08
8.951e+Ol
1.238e+08
1.349e+04
1.293e+07
4.482e+06
6.028e+ll
7.429e+08
5.588e+08
7.086e+08
6.324e+O0

6.551e+ll

Wv,i CnL&f2c2

9.904e-13
5.086e-11
6.966e-07
1.017e-04
1.613e-10
7.751e-04
3.682e-07
9.193e-04
6.482e-04
1.528e+02
4.421e-01
6.275e-01
2.350e+O0
4.210e-08

1.562e+02

th

7.420e-12

6.095e-10

1.403e-05

2.716e-03

4.925e-09

2.168e-02

7.614e-06

1.424e-02

7.908e-03

1.526e+03

3.235e+O0

3.645e+O0

9.348e+O0

1.342e-07

1.542e+03

IhQ?-&-

N.o mmduQ
,

2.638e-15
1.OIOe-13
1.102e-09
1.556e-07
2.656e-13
1.368e-06
6.984e-10
1.791e-06
1.272e-06
2.982e-01
8.409e-04
1.157e-03
3.955e-03
6.510e-11

3.042e-01 “

Results - Dose Point # 4 - (0,500.1875,0) in

3.945e+10
9.719e+09
1.072e+08
2.961e+06
7.089e+07
7.808e+08
8.951e+Ol
1.238e+08
1.349e+04
1.293e+07
4.482e+06
6.028e+ll
7.429e+08
5.588e+08
7.086e+08
6.324e+O0

6.551e+ll

15=vicm z fs~

5.149e-37
5.756e-18
9.805e-13
5.019e-11
6.836e-07
9.952e-05
1.573e-10
7.546e-04
3.578e-07
8.924e-04
6.288e-04
1.481e+02
4.281e-01
6.071e-01
2.271e+O0
4.064e-08

1.514e+02

l?lly—~

th

8.439e-25

2.333e-17

7.345e-12

6.013e-10

1.376e-05

2.653e-03

4.791e-09

2.105e-02

7.380e-06

1.379e-02

7.651e-03

1.475e+03

3.125e+O0

3.518e+O0

9.013e+O0

1.293e-07

1.491e+03

5.103e-39
2.546e-20
2.612e-15
9.969e-14
1.082e-09
1.523e-07
2.590e-13
1.332e-06
6.788e-10
1.739e-06
1.234e-06
2.890e-01
8.142e-04
1.l19e-03
3.820e-03
6.284e-11

2.948e-01

rp

1.977e-14
1.211e-12
2.220e-08
4.156e-06
8.llOe-12
3.826e-05
1.444e-08
2.776e-05
1.552e-05
2.978e+O0
6.154e-03
6.719e-03
1.573e-02
2.075e-10

3.007e+O0

8.364e-27
1.032e-19
1.957e-14
1.194e-12
2.177e-08
4.059e-06
7.890e-12
3.715e-05
1.400e-08
2.687e-05
1.502e-05
2.879e+O0
5.944e-03
6.485e-03
1.516e-02
1.999e-10

2.907e+O0



..

.-

.-

-..

MicroShield v5.03 (S.03-00214)
Lockheed Hartin Idaho

Page :1
DOS Fi,le: 190-lF.MS5 -..-
Run Date: October 13, 1999 . “
Run Time: 3:33:40 PM . . .

Duration: 00:00:09
-. ~ .’---- .-.

File Ref: _
Date:

s

““AS-
By: L). -,

., Checked: . -
. .

Case Title: W14-190 TANR RISER

Y

\
Description: TANK RISER WM-190 / NO GROUT ADDED / DOSE @ lCB,1, 83/4 FT

Geometry: 8 - Cylinder Volume - End Shields
P(W

Source Dimensions

Ba-137m
Ce-144
CS-134
CS-137
EU-154
EU-155
Pr-144

Height
Radius

#1 Lm
0.0 in

#2 Ocm
0.0 in

#3 Ocm
0.0 in

#4 Ocm
0.0 in

1.036 cm 0.4 in
762.0 cm 25 ft

Dose Points
Y z

1435.1 cm Ocm
47 ft 1.0 in 0.0 in

1463.04 cm Ocm
48 ft 0.0 in

1524 cm Ocm
50 ft 0.0 in

1554.48 cm Oom
51 ft 0.0 in

Shields

~~
Source 1.15e+05 ins Water 1
Shield 1 563.592 in Air 0.00122

&
Air Gap Air 0.00122
Wall Clad .25 in Iron 7.86

Source Input
Grouping Method : Standard Indices

NWber of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Hxcluded

Lfir=y : Grove
CuKi&si ~&Ci/mE ~

“1.8100e+OOl 6.6970e+Oll 9.5747e+OO0 3.5426e+O05
2.2400e-008 8.2880e+O02 1.1849e-008 4.3843e-004
1.0300e-003 3.8110e+O07 5.4486e-004 2.0160e+OOl
1.9370e+OOl 7.1669e+Oll 1.0247e+OOl 3.7912e+O05
4.9000e-002 1.8130e+O09 2.5920e-002 9.5906e+O02
6.1700e-003 2.2829e+O08 3.2639e-003 1.2076e+O02
2.2080e-008 8.1696e+O02 1.1680e-008 4.3216e-004

Buildup
The material reference is : Shield 1

Inte~-ation Parameters
Radial 20
Circumferential 20
Y Direction (axial) 20

Results - Dose

~~WC

-. —.. , .... m.r;,.,, ., ,, - ,. ., .,., ,rmw.-t--, :.. .-,-. . . . . . . .
. ..—+ -< -. --— —. . . . .



Page :2
DOS File: 190-lF.MS5
Run Date: October 13, 1999
Run Time: 3:33:40 PM
Duration: 00:00:09

En=’&

0.03
0.04
0.05
0.06
0.08
0.1

0.15”.
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0

TOTALS :

=

0.03
0.04
0.05
0.06
0.08
0.1

0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0

TOTALS :

=

0.03
0.04

3.945e+10
9.719e+09
1.072e+08
2.961e+06
7.089e+07
7.808e+08
8.951e+Ol
1.238e+08
1.349e+04
1.293e+07
4.482e+06
6.028e+ll
7.429e+08
5.588e+08
7.086e+08
6.324e+O0

Rati

1.128e-01
3.898e-03
1.299e-01
1.835e+O0
3.287e-07
6.238e-01
1.061e-04
1.394e-01
6.161e-02
1.011e+04
1.701e+Ol
1.628e+Ol
3.188e+Ol
3.862e-07

6.551e+ll 1.020e+04

Results - Dose

~ Uy!’”f

3.945e+10 1.752e+Ol
9.719e+09 7.224e+O0
1.072e+08 1.083e-01
2.961e+06 3.746e-03
7.089e+07 1.249e-01
7.808e+08 1.765e+O0
8.951e+Ol 3.163e-07
1.238e+08 6.005e-01
1.349e+04 1.022e-04
1.293e+07 1.343e-01
4.482e+06 5.938e-02
6.028e+ll 9.741e+03
7.429e+08 1.640e+Ol
5.588e+08 1.570e+Ol
7.086e+08 3.076e+Ol
6.324e+O0 3.727e-07

6.551e+ll 9.831e+03

Results - Dose
~“

~ E“v!w

3.945e+10 1.593e+Ol
9.719e+09 6.611e+O0

Raw

th

3.787e+Ol
1.745e+Ol
2.673e-01
8.974e-03
2.715e-01
3.470e+O0
5.477e-07
9.199e-01
1.423e-04
1.769e-01
7.540e-02
1.206e+04
1.960e+Ol
1.837e+Ol
3.487e+Ol
4.145e-07

1.219e+04

~

“=
.

3.330e-02
3.005e-04
7.742e-06
2.055e-04
2.807e-03
5.413e-10
1.10le-03
2.012e-07
2.716e-04
1.209e-04
1.972e+Ol
3.235e-02
3.001e-02
5.364e-02
5.973e-10

2.006e+Ol

Point # 2 - (0,576,0) in
Eluem=e~

=2 /~@,,

th Fill Q
.

3.643e+Ol
1.688e+Ol
2.592e-01
8.708e-03
2.635e-01
3.365e+O0
5.305e-07
8.899e-01
1.376e-04
1.710e-01
7.285e-02
1.165e+04
1.893e+Ol
1.774e+Ol
3.368e+Ol
4.004e-07

1.178e+04

Point # 3 -

1.737e-01
3.195e-02
2.886e-04
7.440e-06
1.976e-04
2.700e-03
5.209e-10
1.060e-03
1.938e-07
2.616e-04
1.166e-04
1.901e+Ol
3.120e-02
2.894e-02
5.175e-02
5.764e-10

1.934e+Ol

(0,600,0) in
nu.em-e~

3.352e+Ol 1.579e-01
1.570e+Ol 2.924e-02

3.754e-01
7.720e-02
7.122e-04
1.782e-05
4.296e-04
5.309e-03
9.019e-10
1.624e-03
2.700e-07
3.447e-04
1.480e-04
2.354e+Ol
3.727e-02
3.386e-02
5.866e-02
6.410e-10

2.413e+Ol

3.610e-01
7.464e-02
6.904e-04
1.730e-05
4.169e-04
5.148e-03
8.735e-10
1.571e-03
2.610e-07
3.331e-04 “
1.430e-04
2.274e+Ol
3.600e-02
3.271e-02
5.666e-02
6.191e-10

2.331e+Ol

3.322e-01
6.943e-02
6.460e-040.05 1.072e+08 9.938e-02 2.425e-01 2.647e-04



Page :3
DOS File: 190-lF.MS5

. Run Date: October 13, 1999
Run Time: 3:33:40 PM
Duration: 00:00:09

0.06
0.08

, 0.1
0.15
0.2
0.3
0.4 -.
0.5 ‘
0.6
0.8
1.0
1.5
2.0

TOTALS :

=

0.03
0.04
0.05
0.06
0.08
0.1
0.15
0.2
0.3
0.4
0.5
0.6
0.8
1.0
1.5
2.0

TOTALS :

2.961e+06
7.089e+07
7.808e+08
8.951e+Ol
1.238e+08
1.349e+04
1.293e+07
4.482e+06

2 /grsp

m Ruldllp
.

3.440e-03
1.148e-01
1.624e+O0
2.914e-07
5.537e-01
9.431e-05
1.240e-01
5.488e-02

6.028e+ll 9.006e+03
7.429e+08 1.517e+Ol
5.588e+08 1.453e+Ol
7.086e+08 2.849e+Ol
6.324e+O0 3.455e-07

6.551e+ll 9.090e+03

Results - Dose

3.945e+10
9.719e+09
1.072e+08
2.961e+06
7.089e+07
7.808e+08
8.951e+Ol
1.238e+08
1.349e+04
1.293e+07
4.482e+06
6.028e+ll
7.429e+08
5.588e+08
7.086e+08
6.324e+O0

6.551e+ll

Mpv~~2 /s@i

1.521e+Ol
6.329e+O0
9.526e-02
3.299e-03
1.102e-01
1.559e+O0
2.799e-07
5.321e-01
9.068e-05
1.193e-01
5.280e-02
8.668e+03
1.461e+Ol
1.399e+Ol
2.745e+Ol
3.329e-07

8.748e+03

en

Mev!m 2 /=

8.166e-03
2.471e-01
3.151e+O0
4.956e-07
8.293e-01
1.280e-04
1.590e-01
6.770e-02
1.082e+04
1.758e+Ol
1.648e+Ol
3.128e+Ol
3.718e-07

1.094e+04

~

6.833e-06
1.817e-04
2.484e-03
4.799e-10
9.772e-04
1.789e-07
2.417e-04
1.077e-04
1.758e+Ol
2.886e-02
2.679e-02
4.794e-02
5.342e-10

1.787e+Ol

Point # 4 - (0,612,0) in

3.218e+Ol
1.515e+Ol
2.348e-01
7.914e-03
2.396e-01
3.052e+O0
4.794e-07
8.012e-01
1.236e-04
1.534e-01
6.532e-02
1.044e+04
1.696e+Ol
1.590e+Ol
3.017e+Ol
3.586e-07

1.056e+04

1.507e-01
2.799e-02
2.538e-04
6.554e-06
1.744e-04
2.385e-03
4.610e-10
9.391e-04
1.720e-07
2.325e-04
1.036e-04
1.692e+Ol
2.779e-02
2.580e-02
4.618e-02
5.148e-10

1.720e+Ol

l.622e-05-
3.911e-04
4.820e-03
8.161e-10
1.464e-03
2.429e-07
3.097e-04
1.329e-04
2.l13e+Ol
3.344e-02
3.038e-02
5.262e-02
5.750e-10

2.165e+Ol

3.189e-01
6.700e-02
6.254e-04
1.572e-05
3.791e-04
4.669e-03
7.895e-10
1.414e-03
2.345e-07
2.989e-04
1.282e-04
2.038e+Ol
3.226e-02
2.930e-02
5.076e-02
5.546e-10

2.089e+Ol
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1. ProjectFile No. lNEEL/ EXT-99-00980 2. Project/Task NGLWFeasibilii Studyfor lNllZC Tank Farm

& Subtask Dose Rate Calcul~”ons forWM-190ModificationsTo MeetRCRA Storage Requirements ofNGLW

[4. ?ltk Gamma Dose Rate Calculation TabJesforWM.fi89 and WM-190 Storage Tanks

DOE-IDhas issued direti”ons to cease use and storage of NGLW(newly generated liquid waste) using the

underground storage tanks (WM-187, 188,189 and 190) at the INTEC Tank Farm after September 30,2005.
LMITCO initiated an engineering study for segregation and RCRA compliant storage of INTEC NGLWafter
2005. Part of the study focuses on modifications or upgrades, to the existing WM-190tank to bring it up to
RCRA storage standards for the express purpose of continued use after 2005.

As part of the feasibilii study for WM-190tank modifications, INTECRadiological Engineering was
requested to provide personnel exposure dose rate estimates that can be used for the proposed modification
plan. A series of calculations using ?dicroshield5.0.3. were completed for both the WM-189and WM-190tank
in their current configuration. The results of the calculations and the parameters usedaredetailedon thetwo
attachedtables.

The current modificationplan being studied involv& upgrading WM-190by removing the soil and vault mof
for access to the .W190 tank vault followed by cutting the mof out of the tank and installinga second liner
(or new tank) inside the m-sting tank. After the new tank is installed, the original tank roof would be reinstalled
thereby providing double ccmtainment Of concern is the collective occupational radiation exposure required t(
upgrade WM-190.The four tanks are in a rectangular pattern separated from one another by a 3’-8”thick
mncrete wall. All tanks are covered by a pillar and mncrete roof with a nominal thickness of 8“.

Conclusion:
The collective occupational radi~”on exposure resulting from the proposed modificationsto VVM-190(with

an estimated vo!ume of 500 gallons) should not be affected by the WM-’l87,188 or 189 tanks provided the
roofs for these tanks are not removed. The conclusion is based on the Microshieldcalculations made for the
WM-189tank. Whl-189 was chosen as the comparison model due to
1. Its listed content of 100,400 gallons ofwastq
2. The radioactivityconcentration of the nxiionudides present.
3. It’sclose proxim”~to WM-190.

The colleti”ve occupational radiation e~osure to upgrade VVh&190as desm”bed, is dependent on the tasks
required, the location of the task perfomled, multipliedby the time required to oomp!ete each task whi-ti are
then added together for a total mllective dose which should be reported in personhm.

On the chart of calculations for WM-190,a second set of calculations (WM-190-Athrough D) has been
provided that represent the potential decrease m direct radiation fields should one foot of grout be added to
W190 during the modificationprocess. In theinte~st of AI-ARA,INTECRadiological Engineering strongly
recommends that the addtion of the grout be completed at the eaiiiest possible time in the work scope to
reduce the personnel radiation exposure.

- ,, ... ,,, ,“, ,.,, ,:,:.........,.,,.,,,- ,------..,.,,.:.,;,;T.,:nm, ..* ..$., .<,,$... .....!!- .’..T,X-. . , ., .,; . -
,. .-.,...= ,.. ..— . ----- ,-



1. ProjectFileNo. lNEEL/ EXT-99-00980 2 PmjectfR=k NGLWFeasibiiii 3tudY for INTEC Tank Farm

I
ATTACHMENTS
1. Gamma Dose Rate Calculations Table For WM-Y90Storage Tank on INTECTank Farm, 1 page
2.
3.
4.
5.
6.
7.
0.
9.
10.
11.
12.
13.
14.

::
17.
18.
19.

Gamma Dose Rate Cakmlations Table For WM-189 Storage Tank on INTECTank Farm, 1 page
Tank Fan Volumes Data Sheet 1 page
WM-189 Storage Tank Radmnuclides Estimated Contents Data Sheet Updated 12-23-97,1 page
VVM-190Storage Tank RadionucJides Estimated Contents Data Sheet Updated 12-22-97,1 page
V’@l-lW-l Calculation Data Sheets From Microshieldv5.O.3,4 pages
V@l-190-2Calculation Data Sheets Fmm Microshield v5.O.3, 4 pages
WM-f190-3 Calculation Data Sheets From ?dicmshieldv5.O.3,4 pages
VVM-1904Calculation Data Sheets From Micmshiekiv5.O.3,4 pages
WM-190-A Calculation Data Sheets From Microshieldv5.O.3,4 pages
WM-190-BCalculation Data Sheets Fmm Microshiefdv5.O.3,4 pages
WM-190-CCalculation Data Sheets Fmm Microshieldv5.O.3,4 pages
W190-D Calculation Data Sheets From MicnxhieId v5.O.3,4 pages
VIM-189-1Calculation Data Sheets From Microshieldv5.O.3,3 pages
W189-2 Calculation Data Sheets From Mjcroshieldv5.O.3,2 pages ~
WM-189-3Calculation Data Sheets From Microshieidv5.O.3,3 pages
W189-4 Calculation Data Sheets From MiCroshieldv5.O.3,3 pages
WM-189-5calculation Data Sheets From Microshieldv5.O.3,3 pages
WM-189-6Calculation Data Sheets From Microshieldv5.O.3,3 pages

Icc with attachments 1 and 2. .
C. W. Olsen. MS 3211
R. J. Waters; MS 5227
C. R. Wielang, MS 5209
INTECRadiological Controls Main Files MS 5209, CPP-630

, Icc with attachments 1 through 19:
LMITCO Radiological Controls Central EDF Files, MS 4138 (OriginalDocument)
R. W. Kanadv Proiect Piles: INTEC.CPP-630

—-— --.7 ” .. . . . . . . .. J-..”- -,



(.

I

LM2L

-—--—.,- --- .... 7.—--- -, . . . . -.-- r,.,- ., ,,. —., .- .<, ., . - ..-*,~,7 ,.. . . . . . . . . , - - . .. .. .. —



1

..,
‘.,{
-,

I

II[
1,

,!

GAMMADOSERATECALCULATIONSTABLEFORWM-189STOIU!GETANK
ONTHEINTECTANK FARM

(Rqmedby WaWeKsmdy 9-15-99)

This table ispmvidedfm infiitiomd prposes only. Thedosemteapvided areinrnWwn4miwandwere calculatedusingMicroshieldv5,03on 9.15-99.Thecuriewmtmt
usedfm the calculationinputis a mmbinatkmof isotopes. l’he bssis fw tie contentsad task liquidvoltnms aretaken&m theIM’fCO TrinkFarmopcrati~ Home Page
availableontheintranet. $;$~:’ ~A2i,‘~ ,*Z

z.w:~~j ,~ ?ff ‘3! :.:;”:+ ~:,
The ealculationinputpammetemincludx

:y.

‘“’”&Sti& llck.g
.,+;,+~

‘Iheradioactivityisunifonmdlydiahibutedintoa 50fmt diameterdiakbyappmdmtdy 82,1inchesthick.
““;&# :?

k A totalvolumeof 100,400gallonaisprewntperLIvfffCOTankFann operationsHomePage.
,,

‘..
3. Thesourcenuddal is inawakxmedia. Tharadioactivityis distributcxlhomogeneouslythroughoutthe 100,400gallonsexceptforMicrushieldmm ● *WM-189-1,

WM1894, andWm-189-6whichcampressthcradioactivityto a onefbotdeeplayerattha bottomof thetaukwiththe remainingapproximately6 feof waterserving ‘
as shieldin~.

4. ThcwM-1%9tankaidealx-ttopswall are0.25”thirkataiIdesasteel.
5. The totalradioactivitypresmtwm cdcuhded ha theIMTCO TankFam QwrationsHomePagedatawiththetotalactivitybeingdecayedpriorto the dcvclomnrntof

thehfkrmhieldruns,
.-

6. Thebuildup”fiwtoristheshieldortmmsitionmediaaekctedbyhfkmhield 5,03 orthe higheatbuildupfiwtornoted.

3.5 E-3 mrhr at 1 fmt

347 mrhrat lfoot

l.lE31nr/iIratlfoot

4.8 E+4mrhrat 1 fmt

9.7 B2 mr/hrat 1 fmt

1.7 E-3 mrhl.rat 1 fmt

3,5)3-3mdhrat 3 fd

.

342 mrhrat 3 feet

NfA

3,7 Etimr/hrat2 feet

9.6 E-2 mdlu at2 fM

1.5 E3 mr/hrat2f*

-- .

NA

3.3 Et4 mhrat 2.5 fti w

<

9.5 B2 ndhr at 3 feet

I

NIA

I

ATI’ACHMENT#2



Appendix E

Drawings
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