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Abstract

This document contains the cost and schedule plan for Fermilab experiment
E907. The plan covers: cleanup of MC5, MC6, and MC7, including removal
of the Hyper-CP experiment; design, fabrication, and installation of the E907
beam line components and beam detectors in MC5 and MC6; design,
fabrication, and installation of the E907 detectors, trigger and data acquisition
system in the MC7 worm; operation of the experiment (but not the accelerator
complex); development of the core analysis suite; and project management.
The first section discusses the changes made in this plan compared to the
November 2000 draft. Subsequent sections discuss: the project scope, general
estimating method, and basis; the WBS Dictionary and cost basis; and the
schedule, including resource and funding limitations, generally assuming a
2 January 2002 start date.

E907 will cost $1.55M; $0.31M has already been spent. The funding and
resource limited schedule shows that E907 will be ready for beam in
February 2003.
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Introduction

We have drafted a complete cost, manpower, and schedule estimate for E907.[1] By
"complete," we mean we have covered all systems and sub-systems of the experiment,
including the upstream beam line. We have also included removal of existing equipment
from Meson Center to make way for this experiment. The work breakdown structure (WBS)
is shown with our estimate basis in Appendix A.

On the manpower side, we have included physicist and engineering to complete the physics
design, to plan and manage the installation, and to commission the detector. We have also
made preliminary estimates of the number of physicists that will be required to operate the
experiment during data running and to perform the basic analysis.

Since this report was first issued, in November 2000,[2] there have been a number of
significant changes, in scope of work, work accomplished in FYO1, and cost estimates for the
remaining work. In the first section of this report we discuss these changes. In the remainder
of this report we discuss the scope of our estimate; our estimating method, baseline
treatment, and cost contingency; the scope and method used to estimate the manpower
requirements; funding; and the schedule and schedule contingency. We present the WBS
Dictionary and Estimate Basis, the Manpower Estimate, and the Schedule in Appendices.

Major Changes to the November 2000 Plan

With the encouragement of the Fermilab management, we undertook a number of major tasks
in FYO1, funded by a $230K Integrated Contractor Order from Lawrence Livermore National
Laboratory to Fermilab. We have worked to refine our understanding of the project as a
whole. We have secured significant funding commitments. These activities have resulted in
major changes to the November 2000 plan. Here we discuss the work undertaken and
accomplished in FYO1, changes in scope, and the significant cost estimate changes,.

Changes to the WBS structure have been extensive. Items that are no longer part of the plan
have been removed; new items have been added. The experiment section, WBS 5, has been
restructured to reflect the gross sequence of installations required. As a consequence of these
changes, the WBS numbers for many tasks have changed.

Work Undertaken in FYO1

With the encouragement of Fermilab management, we undertook four major tasks in FYO1:

e (WBS4.1-3) Remove the HyperCP experiment from the MC7 worm, to
make room for E907.

e (WBS532) Repair the short in one of the Jolly Green Giant (JGG)
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magnet coils.

e (WBS53-4) Install the two analyzing magnets, the Jolly Green Giant
and Rosie.

e (WBS 59.3) Install the TPC, in the MTest area of the Meson Detector
Building, and read out cosmic rays. This represents a scope increase from the
November 2000 plan.

e (partsof WBS 5.11.2)  Assess the condition of the RICH PMTs and
electronics. Prepare the RICH for removal from PC4.

Based on the November 2000 plan, we placed an Integrated Contractor Order from
Livermore to Fermilab in the amount of $230K, to fund these activities.

The HyperCP experiment was removed from MCenter. These items had been budgeted at
$59K; the work was accomplished for $72K, an overrun of 22%.

The JGG coil repair was budgeted for $60K; the vendor quote was $48K (all costs are fully
loaded). They had planned to burn off the insulation, spread the turns apart, then rewrap the
turns by hand before potting. It turned out to be too difficult to wrap the turns this way, so the
vendor fell back to the more conventional approach of straightening the conductor and
machine wrapping and winding the coil. This change in approach, as well as some more
minor issues, led the vendor to submit a $21K change order, and led us to spend $22K on
engineering oversight and travel. This totaled $31K more than we had budgeted.

As discussed below, we had to solve a major engineering issue before we could install the
magnets, so that activity has been deferred to FY02.

The TPC is completely installed in MTest.[2] All support systems are fully operational, with
the exception of the gating grid drivers, which are not needed for cosmic ray tests. As of this
writing, we expect to obtain permission to flow P10 gas on 29 October 2001. The data
acquisition development is well underway. We expect to read out our first cosmics the same
week.

We successfully powered the PMTs and front end electronics of the Rich. Only 58 of the
2484 PMTs produce unacceptable signals. This is more than sufficient to detect the
Cherenkov rings. The Russian hybrid chips at the front end have continued to die at the rate
of 1-2% per month, as during the SELEX experiment. Plans for recovering from this are
discussed below.

Major Changes to Scope

There have been four significant changes in scope of work: substitution of Rosie for TPL
M2 as our second analyzing magnet; identification of the HyperCP calorimeter as our neutral
calorimater (NCAL); longer beam Cherenkov counters, which has had a major cost impact;
replacement of primary magnet power to MCenter; changes to the RICH plan; and
installation and test of the TPC in MTest.
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Substitute Rosie for TPL-M2

The November 2000 plan called out the TPL M2 (TPL-B) magnet as the second analyzing
magnet. We had been informed that that magnet was still available, but had not yet located it.
Since that time we have learned definitively that the magnet has become unusable because of
weather exposure at the railhead. We also learned that the Rosie magnet from the DONUT
experiment is now available. We have adopted Rosie as the second analyzing magnet. It has

been removed from PW8 and staged near MC7. Based on that work, the estimate to assemble
Rosie is $8K less than we had for the TPL M2 magnet.

Identification of the Neutral Calorimeter.

We have identified the HyperCP calorimeter as a suitable device for our neutral
calorimeter.[3] This has a negligible impact on cost, since we had already included an
allowance for installation.

Locate Magnets Over MBottom

The largest cost impact has come from a change to the beam tag Cherenkov counters. A
physics study by Michael Heffner[4] of the light output, tagging efficiency, and
misidentification probability showed that these Cherenkovs counters should be more than
double the length we had originally assumed. The original length for the two counters
combined was assumed to be 12 m; the new length is 30 m. This change had a particularly
bad interaction with the MCenter worm. We had originally positioned the experiment to
avoid placing the analyzing magnets over the MBottom enclosure, in order to avoid the
potential structural issues. The longer beam Cherenkov counters have pushed the magnets to
the middle of that enclosure. We performed a structural analysis and learned that the
presence of the MBottom enclosure, the sub par construction of the MCenter floor, and the
poor soil quality in that area of the lab, all contribute to a major structural problem.

Since we had to solve this problem before we could install the magnets, we redirected the
effort and funds to this issue. In the end, we have had to take three steps:

o (WBS 4.4 except 4.4.4, $87K) Design, fabricate, and install a substantial steel
structure in MBottom to support the ceiling and walls against the soil pressure
that will be generated by the magnets.

e (WBS 4.4.4,$13K) Design and install a 12” thick reinforced concrete slab in
MCenter under both magnets to spread the load across sufficient soil area.

e (WBS 4.5, $88K) Raise the roof in the downstream third of the MC7 worm to
accommodate the height of the magnets.

The raised position of the magnets has forced us to raise the nominal beam height through the
experiment. Our upstream beam line contains the primary beam target, dispersion bend,
momentum selection aperture, and focusing of secondaries onto the experimental target. Our
original design used strictly horizontal bends for targeting and dispersion. The change to the
beam elevation can be accomplished by rotating our upstream beam elements so the
dispersion bend is vertical. This, in itself, has negligible cost impact. However, we will have
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to remove the bottom portion of the welded steel “T” blocks in the MC Target Pile. This adds
approximately $4K to the cost of the beam line.

In total, the change in magnet position accounts for $192K of increased scope and cost.

Replace Primary Magnet Power to MCenter.

When we were directed to consider MCenter for E907, the existing MC7 magnets for
HyperCP were powered from supplies in the MS5 area on the east side of the Meson
Detector Building (MDB) These supplies were powered from two substations on the pad on
the east side of MDB. Water-cooled copper bus delivered the DC current to the magnets in
MCT7. It is now anticipated that the NLC activity in MP will use the MS5 area, and will need
one of the existing substations. Leon Beverly has identified a range of solutions,[5] none of
them ideal, and ranging in cost from $54-100K. Until the issues are resolved, we have
budgeted $70 K for one of the moderate cost solutions.

Changes to the RICH Plan

We have made a number of changes to the RICH plan to take advantage of the PC4 cleanout
effort. This effort plans to remove the SELEX components, including the RICH, in the next
two months. We have already prepared the RICH for removal, as part the effort to assess its
condition this summer. The net effect of these changes is cost neutral.

In our November 2000 plan we had tentatively rejected reusing the RICH tank, since
retrieving it from PC4 appeared to be more expensive than purchasing a new tank. Removal
of the RICH tank by the PC4 project makes it possible for us to reuse the tank, saving $42K.
At the same time, we are beginning to address the continued failure of the front end hybrid
chips.[6] We need to replace approximately 2000. SELEX contracted with a US
manufacturer for replacements at a price (1995) of $26 each. Unfortunately, that
manufacturer has gone out of business. An alternative is to replace all channels with circuits
being developed for CKM by Sten Hansen. He anticipates a cost of $20 per channel. We
have budgeted $60K to replace the 2500 front ends and provide 500 spares.

TPC Installation and Cosmic Ray Tests in MTest

The scope of work and status are discussed above. This activity has not resulted in captured
costs to E907; we have benefited from approximately 2 technician weeks for installation of
AC power.

Major Changes to Estimate

In addition to the cost impacts resulting from work accomplished in FY0O1 and changes in
scope, there have been changes to two detector estimates that have significant cost impact.
All changes in the experiment estimate (WBS 5) bring the total from $742K to $914K, an
increase of $172K. Removing the changes in magnet costs, $23K, the detectors have
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increased $151K. This is almost entirely ($130K) due to a thorough analysis of the time of
flight (TOF) system.

The TOF analysis, by Tim Bergfeld,[7] demonstrated that the TOF can be separated into two
parts, a “window frame,” located before Rosie, with 200 ps resolution, and a central TOF,
downstream of Rosie and covering its aperture, with 150 ps resolution. The low resolution
window frame can be built from existing scintillator and PMTs. Most of the increase in cost
is due to the need for the high resolution section, which will be built from new scintillator
and PMTs.

Cost Estimate

We have developed a bottom up cost estimate for designing, installing, and operating E907.
The WBS, Dictionary, and Estimate Basis are given in Appendix A. In this section we
discuss the scope of the estimate, our estimating method and basis, how we manage the
baseline estimate, and cost contingency.

Scope of Estimate

Almost all experiment systems are based on existing equipment. By using existing systems
with proven performance we eliminate the detector research and development phase,
drastically shortening the design cycle and reducing the experiment cost. The engineering
and design process for these systems is largely limited to "infrastructure" issues: mounting,
installing, connecting electrical and other services, and data cabling.

The trigger and DAQ designs, of necessity, must be specific to the experiment, however, they
will be based on existing components and infrastructure, as discussed in [1]. This will reduce
to a minimum the design effort. Procurement costs will be largely limited to cables. The use
of local (Nevis, FNAL DART) or commercial (VMEbus) systems will facilitate the adoption
and reuse of existing communications and control software.

Since we propose to run with both 120 GeV/c primary beam from the Main Injector (MI), as
well as 5--105 GeV/c secondary beams, the upstream beamline is not trivial. We have
included in this estimate the costs associated with designing and constructing this beamline,
based on the design discussed in [1], including the secondary beam production target,
detectors to enable accurate targeting of Main linjector primary beam on the production
target, a dispersive bend with adjustable aperture to make the momentum selection, beam
species tagging using threshold Cernkov counters, and tracking detectors to enable accurate
targeting of the beam onto the experimental target.

Meson Center was most recently used by E871 (Hyper-CP). A certain amount of disassembly
and cleanout is required before this experiment can be installed. We have included a
preliminary estimate for this work.
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Estimate Method and Basis

Since most detector systems are based on existing hardware, most of the WBS items require
a fairly detailed understanding of the component designs and infrastructure requirements to
produce detailed designs for costing. Therefore, at this stage cost estimating has been limited
to known costs of similar recent tasks, detailed below, and engineer or physicist estimates,
generally at WBS level three.

For each task, we separately estimate the level of effort required from physicists, engineers,
and technicians, and the materials and supplies. We use nominal Fermilab rates, including
fringe benefits, for engineers and technicians, as provided by John Cooper. (Engineer II,
$352/day; Tech Specialist, $284/day; Senior Tech, $206/day; Tech II, $174/day) We assume
that physicist effort is not charged directly to the experiment, however the level of physicist
effort required is part of the estimate (see the discussion of manpower, below). Engineers
(and physicists) are counted as EDIA (engineering, design, inspection, and administration),
technicians as labor. (Since physicists are assumed to be zero cost for the project, however,
their efforts don't increase the totaled costs.)

Technician effort has been further broken out into “"FNAL & E907", work that is most
naturally staffed by Fermilab and/or the collaboration; and “"FNAL | T&M", work that could
be accomplished by T&M contracts, at approximately 2.5 times the cost. Despite the
increased cost ($37.4k increasing to $93.5k), contracting this work through T&M might be
desirable to reduce the workload on Fermilab staff by 36 man weeks.

Materials and supplies, M&S, is also broken down into T&M contracts for heavy rigging,
and all other M&S, which are largely parts procurements.

Where possible, the estimates have been based on known effort and costs for similar tasks
accomplished in the recent past. Tasks and costs for rigging and magnet
connections/disconnections were developed with the generous assistance of Leon Beverly
and Mike Mascione in PPD, based on recent work in MC6, MC8, and Lab G.

Before the last run of the Hyper-CP experiment, an access was made to the MC6SWP
magnet in the upstream section of the MC6 Target Pile. Opening just this section of the pile
took a T&M rigging crew of five people one week, at an approximate cost of $10k. This
effort of five man weeks forms the basis for the estimates in WBS~2 and 3 for opening and
closing the MC6 Pretarget Enclosure and Target Pile.

The rate for T&M rigging ($500/man day) is based on the contract work completed in the last
few months to remove the Jolly Green Giant and a second large magnet from Lab G, which
required 3.5 crew weeks at a cost of $42k. The effort in Lab G forms the basis for the
estimate to reassemble the Jolly Green Giant and TPL-B magnets in the MC7 worm.

The costs of opening and closing the MC7 worm roof to enable crane access for the magnet
assembly are based on the actual costs incurred in opening and closing the MC8 worm roof
to extract steel shielding blocks, as provided by Leon Beverly and Mike Mascione.
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Baseline Treatment

We use the baseline cost estimate to benchmark our actual costs against our expectations
when we embarked on a task. For tasks that have not yet commenced, we have updated the
baseline cost to reflect our current estimate. In effect, we have rebaselined all future tasks.

Cost Contingency

As a sanity check, we can look at the partial dismantlement of the Meson Polarized target
piles (MP6) in the Meson Hall. This work resulted in $60k of captured costs, and
approximately $10-20k of uncaptured labor effort, according to Paul Czarpata and Harlan
Dick. A direct comparison is difficult since the scope of work was different. The MP6 work
involved partial (semi-destructive) dismantlement of the pile, including special procedures
and handling to address contamination issues, and installation of the recovered steel as
shielding in the Booster area. (The scope of work in MC6 is unlikely to disturb lower
sections of the piles containing most of the contamination.) Approximately half of the
material in the MP6 pile was removed, over a length approximately half of the MC pile
length. Roughly speaking, then, opening the MC pile should cost double the MP6 cost. The
rollup for WBS~2, Meson hall (MC6) Preparation, is $125k, roughly double the MP6
dismantlement cost, as expected. Similarly, relacing the shielding in MC6 after configuring
our beamline is approximately equal to the estimate for removing the shielding.

The comparison to the work done in MP6 provides some confidence that our estimates for
the beamline work (WBS~2 and 3) are not off by a large factor. Similarly, the very recent
work to remove magnets from Lab G provides a sound basis for estimating the magnet
assembly costs in MP7 (WBS~5.4 and 5.7). These items only account for 35% of the cost,
however, leaving a substantial fraction of the total cost that is somewhat uncertain.

We wrote in November 2000:

Because of the very limited level of detail available at this early stage in the design,
the confidence interval on the cost estimate must be somewhat broad. Certainly any
contingency estimate less than 35-50% is unjustified at this stage. Since most of the
tasks are fairly narrow in scope, however, completion of the design tasks should
result in fairly good cost and effort estimates for the actual work.

Comparing the total cost estimates then and now, we see that the estimate has increased by
50%, in line with our contingency estimate. For work that we have done, such as the MC7
cleanout, (WBS 4.1-3), the actual costs have been 22% higher than budgeted. Likewise, the
increase in all detector components, including the higher than expected costs for the JGG
coil, amounts to a 23% increase. These comparisons suggest that a contingency closer to
20-30% is more appropriate at this stage.
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Manpower Estimate

As a necessary part of developing the cost estimate, we have estimated the level of physicist,
engineer, and technician effort required to design, install, commission, operate, and analyze
the experiment. First, we have estimated the engineering effort by discipline, mechanical or
civil. Second, we have separated engineering and technician effort.

Third, we have included physicist effort, in order to understand the size of collaboration
required. We have done a physicist estimate of the level of physicist effort required for each
task. We have assigned two physicists half time for six months to finalize the experiment
design. Generally we have included a physicist at one-quarter time for the duration of each
system design task. For the trigger and DAQ we have assigned a full time physicist.

During the operation of the experiment, we assume a total of 16 physicists will be required to
cover 24 hour per day running with beam.

The manpower estimate is shown in Appendix B. In man years, the totals amount to
17 physicist years, 2}, engineer years, and 7 technician years (all assume a 92% effort
factor).

Physicist Effort for Core Analysis

Finally, we have estimated the physicist effort required to produce a bare minimum analysis,
comprising acceptance determination, quantification of systematic errors, and determination
of particle type and relativistic four-vectors for all observed particles. These outputs are the
common core that all further physics analyses will be based on, yet involve no specializations
for any particular topic.

As a zero'th order estimate, we have assumed that two man-months of effort will be required
to develop the analysis for each detector system (upstream beamline, Jolly Green Giant field,
differential Cerenkov, time-of-flight, TPL-B field, RICH, drift chamber tracking, neutral
calorimeter, trigger and DAQ), four man-months to develop the TPC analysis, and two man-
months for the core analysis production pass on all data. This effort is included in the total
above.

Funding

There have been three developments on the funding. First, with the rejection of KaMI,
Fermilab Beams Division has redirected FY02 Accelerator Improvement Project (AIP)
funds, that had been designated for the KaMI beamline, to the construction of the E907
beamline. This represents a commitment of $266K in FY02.

Second, Lawrence Livermore National Laboratory has demonstrated their ability to budget
for and transfer significant funds to Fermilab to support E907. Third, they have indicated that
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they continue to have the support of their management, and have budgeted $500K in each of
FY02 and FYO3 to support E907. They have requested that Fermilab negotiate and sign a
Memorandum of Understanding with Livermore before releasing FY02 funds.

As a baseline funding profile, then, we have assumed $765K in FY02, and $500K in FY03.
As discussed below, the current schedule is funding limited in FYO02.

In addition, E907 collaborators are pursuing three additional funding lines.

e South Carolina EPSCORE and South Carolina Commissioner of Higher
Education (University of South Carolina)

e NSF (University of Houston)

e DoE National Nuclear Security Administration Stockpile Stewardship
Academic Alliance Program

If these funds are realized, they can be used to accelerate the schedule, as discussed below.

Schedule

We have constructed a schedule using our best estimate of the level of effort required to
accomplish each task. We have assumed that FY02 work will not commence before 2
January 2002 (to allow time to complete the MOU and begin releasing funds). We have
imposed two resource limits, on funding profile and peak number of technicians. The
detailed schedule is shown in Appendix C.

Under this schedule, E907 will be ready for beam in mid February 2003.

This date is largely driven by funding profile. As discussed above, at this time we have
identified $765K available in FY02. To meet this profile, we have constrained various items
to begin no earlier than 10/1/02 (start of FY03).

With no other constraints, the tasks fall into two clusters on the schedule: those that start in
January 2002, and those that start in October 2002. The scheduling of work in FY03
determines the milestone date when E907 will be ready for beam.

Many of the tasks require technician support. To avoid placing inordinate peak loads on the
Fermilab technician pool, we have limited our peak use of technicians. Restricting ourselves
to approximately five technicians in the first quarter of FY03 puts the date E907 is ready for
beam at mid February 2003.

There are a number of variations on this schedule that one can consider. These are
summarized in Table 1.

v. 1.0 10 December 2001 p.9 of 44



Table 1. Impact of various constraints on the schedule and technician
usage. The last line reflects our proposed schedule.

E907 CSP

Technician
Imposed Profile E907 Ready | peak Usage
Constraints for Beam
FYO02 FYO03 FYO02 | FY03
No Contraints | $1,239336| $ 0 4/29/02 23 0
Technicians $1236864 | $ 2472 10/9/02 9 1
Funding $ 734316 | $ 505,020 1/21/03 12 10
Funding & | ¢ 231316 | § 505020|  2/18/02 9 5
Technicians

The impact of the technician constraint in FYO03 is approximately four weeks. The impact of
imposing the funding constraint instead of the technician constraint is three and a half
months. In effect, this is the schedule float in FY02. This gives us the opportunity to spread
the work out during the year and reduce the technician bump, which occurs in March 2002.
Conversely, if more funding were available in FY02, we could accelerate the schedule by as
much as two and a half months, before becoming limited by technician availability.
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FermilabE907 Ve]r-szi;)foE/BgD
WBSI[Dictionary

CostBasis
WBS TaskMame EDIA Labor M&S Total[Cost Baseline ToMate  Remaining
E907 $209,356  $342,050 $952,800 $1,548,250 $1,256,898  $308,915 $1,239,336
1 Experiment[Design $0 $0 $0 $0 $0 $0 $0
DeveloplexperimentMonte[Carlo[dode.[@ptimizeldetector[deometrylandiplacement. [Evaluatelimplementation(frade-offs.
Estimate[Source:Physicist
Estimate[Basis:
4lphysicists[@[0.25%[duringfhelihstallationlyear.
2 Meson(DetectorBuilding[(MDB $1,760 $28,464 $100,000 $130,224 $130,224 $0 $130,224

Plan(@nd@xecuteihMC5@ndMC6[(Meson[Center) BfftheMesonHallCl

(a)fheremoval6f[existingléquipment, Shielding, Etc.;[]
(b)@nyMecessarylfefurbishments6ffhesel@reas;@nd]
(c)Fhelihstallation(dfhecessarylihfrastructurel{electrical (power,[GoolingWater, [Gontrols, [SafetySystems, Etc.)]
forlthelSubsequentlihstallation[@ndOperation6f[E907.

2.1 MDB[PreparationPlanning $1,760 $0 $0 $1,760 $1,760 $0 $1,760

Planf@liworkFequiredibprepareMC5@ndMC6(forlihstallation 6 [E907 ipstreamBeamlinelGomponents. [T his itemfihcludes
(a)Work(plans[@nd[ES&H [preparationfor(@peningfhePretargetEnclosure@ndTargetPileihUC6; 0

(b)work[plans forliemovingtihterferingBeam(linefechnicallGomponents fromMWC5[@ndMCE;

(b)work[plans foranyMecessaryltefurbishmentsoftheselareas;@and
(c)IAnylengineeringpre-designandwork(plansfequired forfhelihstallation6f Mecessarylihfrastructureelectrical [power, [dooling Water, [Gontrols, [Safety[Systems, [étc.) For (]l
thelSubsequentlihstallation(and [@peration [6f (W pstreamBeamllinefechnicallGomponents.

Estimate[Source:Physicist

EstimateBasis:
1MechanicalEngineer[@[100%

2.2 MC6(Clear[Storagefrom(T opof P $0 $15,180 $0 $15,180 $15,180 $0 $15,180
RemovellStoredhaterial fromfhelfopBftheMIC6[PretargetEnclosure@nd(TargetPile, ih[preparationforfdpening Same.

Estimate[Source:MTech.[Supervisor

EstimateBasis:
Eyeballleéstimate[dfldurationfequiredfofemovelalltheaterialStored@s [Bf [April2000.

5[person(rigging@rew@[100%
M Tech$pecialist ENALETM
(M [SeniorTechENALETM
[MBTechnician®ENALETM

2.3 Openf@nd(Clear[Pretarget[Enclc $0 $11,576 $50,000 $61,576 $61,576 $0 $61,576

OpenlthePretargetEnclosure[(PTE)ih[MC6@andTemovelhterferingeamlinefechnicall@omponents, ihcludinglitems ihtheMC5[@nclosure.T hisitemlncludes:
(a)temoval6fthel@oncretel@andSteelllidSections6ffhelPretargetEnclosure;

(b)TemovallofthelSteelSidewallShieldinglihsidefheleénclosure, fo@llowtheE907Horizontal Bffsetlihhat(area;
(c)emovalGf@llihterferingBeamlinefechnicall@omponents fromfheIC5[@nclosurel@ndfheléxposedSectionof theMC6@nclosure.
(Itis[possiblefhatlSsomeldomponentsorShielding ayemainiithoutlihterfering With the[Subsequentlihstallation[6f E907 eamlinefechnical Gomponents; Fhiswillbe
determinedByfhe['MC6[CleanoutPlanning"[@lement.)

231 PTERemovelConcretellidBlocks $0 $0 $37,500 $37,500 $37,500 $0 $37,500
Removal(6fthel@oncretellidSectionsBf the TEIhMCG.
Estimate[Source:[Scaling,[Tech.[Supervisor, Physicist
EstimateBasis:
Scaledfromhel1998[accessfbfheHyper-CPIMC6SW P hagnetlihthelipstream(Section(0ffhelMC6 T argetPile, WhichFequired@five[person(T&MriggingGrewdnel
weekfbemovel@ndTeplace.T hisitemlhvolvesfemoving@pproximatelyfivefimes(asuchShielding, hencefhe3Weeklduration. IT hisfwork@anBeperformed Byl
contractlriggers.

5T &MMRiggers[@100%

2.3.2 PTERemovel(Steel(llid $0 $0 $12,500 $12,500 $12,500 $0 $12,500
Removal[6ffhelSteelllidSectionsof thePTEIhMCS6.

Estimate[Source:[Scaling,[Tech.[Supervisor, Physicist

EstimateBasis:
Scaledfromhel1998[accessfbfheHyper-CPIMC6SW P hagnetlihthelipstream(Section(6f theMC6 TargetPile, WhichFequired@five[personT&MriggingGrewdnel
weekIbFemove@ndTeplace. T hisitemihvolvesfemoving@pproximatelyfwice@s uchBhieldingSoWweisefheSamelduration. IT his WorkGanbelperformedBy]

contractltiggers.
5T &MMRiggers[@[100%

2.3.3 PTE[RemovelSteel(SideWalls $0 $5,060 $0 $5,060 $5,060 $0 $5,060
Removal[6ffhe(SteelSidelallSections[offhePTELhMC6. M5 MikelyFhatdnlyfheéasternwallWilllbeFemovedo@ccomadatetheldisplacement6f fheE90 7[Beamiothe
eastlihfhisfegion.

Estimate[Source:[Scaling,[Tech.[Supervisor, Physicist

Estimate[Basis:
Scaledfromhel1998[accessfbiheHyper-CPIMC6SW P hagnetlihthelipstream(Section(0f fheMC6 TargetPile, WhichFequired@five[personT&MriggingGrewdnel
week[fbFemovel@nd Teplace. I his itemlihvolvesfemoving@pproximatelyfwice@s uchshielding SoWelisethelSamelduration.
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"PTEMRemovelSteel[SideV alls"[dontinued

5[person(riggingGrew(@[100%
(M [Tech$pecialist ENALETM
M [SeniorTech(FENALETM
[MBTechnicianENALETM

2.3.4 PTEDisconnectMagnets $0 $3,480 $0 $3,480 $3,480 $0 $3,480
DisconnectWater[and(powerfromlallihagnets(ihfhePT Efegion[6fMC6@ndalllihterfering [devices ihMC5.
Estimate[Source:Tech[Supervisor,Physicist
EstimateBasis:
MC6presentlyGontains four[10'[dipolesanddne20'dipolefhatihustBelfemoved, [@siwell@s MumerousdtherSmallidomponents. W el@ssumelthatfheSeven
quadrupoles[and fvolfrimdipolesihMMC5Ganfemain. [For(this @stimateWe@ssumelfvofechniciansdanldisconnectdnemagnetperday, [@nd@llowanequal@mount6f]
timelfor[Gther[@omponents.
2[TechnicianEENAL@100%

235 PTERemoveMagnets $0 $3,036 $0 $3,036 $3,036 $0 $3,036
Removelihterferingbeam{linefechnicall@omponentsfromMC5@ndiheP TESection[Bf(MC6.

Estimate[Source:ITech[3upervisor,Physicist

EstimateBasis:
W el@ssumelthat@fivelpersonfiggingérewldanmovefivoihagnetsperlday, [@nd@llowhalf@day6fStartup/cleanup.

5[personlrigging@rew@[100%
M (Tech$pecialistENALETM
(M (Senior(TechENALETM
[MBTechnician®ENALETM

2.4 Openland(ClearTargetPile(TP $0 $1,708 $50,000 $51,708 $51,708 $0 $51,708

Open(the[TargetPile[{TP)ihMC6[andTemovetheIC6SW Phagnet@nddecay(pipe. T his item[isFestricted folfemoving thellidsWithoutdisturbingfhelSidewalls,h [
orderbminimizefheldisturbanceldfldispersablefadioactiveaterial.

2.4.1 TPRemovelConcretelllidBlocks $0 $0 $25,000 $25,000 $25,000 $0 $25,000
Removal(6fthelGoncretellidSectionsBf theT PIhMC6.
Estimate[Source:[Scaling,[Tech.[Supervisor, Physicist
EstimateBasis:
Scaledfrom(thel1998@ccess[fiheMyper-CPIMC6SW P hagnetlihfhellipstream(SectiondftheMC6 T argetPile, whichfequired@five[personT &MriggingGrewOnell
weekIbemovel@nd TeplacelT hislitem[ihvolves femoving@pproximatelyfvicelas huchiShielding, hencefhe2Week[duration.IT his WorkdanbelperformedBydontract]
riggers.
5T &MMRiggers[@[100%

2.4.2 TPRemovelSteelPlugs $0 $0 $12,500 $12,500 $12,500 $0 $12,500
Removal(dfthelSteellidSectionsoftheTPIhMC6.

Estimate[Source:[Scaling,[Tech.[Supervisor, Physicist

EstimateBasis:

Scaledfrom(thel1998@ccess[fbiheMyper-CPMC6SW P hagnetlihfhellipstream(SectiondftheMC6 T argetPile, whichfequired@five[personT &MriggingGrewdnel]
weekIbemovel@ndTeplace. T hisitemihvolvesfemoving@pproximatelyfwicefhel@amountdfShieldingSowelselfhe[Samelduration. T hisworkGan belperformedby]
contractlriggers.

5T &MRiggers[@[100%

2.4.3 TPRemoveDownstream[Concret $0 $0 $12,500 $12,500 $12,500 $0 $12,500
Removall6ftheldownstream(T Pléoncrete(ShieldingBlocks i(hC6.

Estimate[Source:[$caling,[Tech.[Supervisor, Physicist

Estimate[Basis:

Scaledfrom(fhel1998[accessfbheHyper-CPIMC6SW P hagnetlinthelipstream(Section(0ftheMC6 TargetPile, WhichFequired@five[person(T&MriggingGrewdnel
week{IbFemovel@ndTeplace. T hisitemlhvolvesfemoving@pproximatelyfwicefhel@mountdfShieldingSoweUselthe[Samelduration. T hisworkdan belperformedby]
contractlriggers.

5T &MMRiggers[@[100%

2.4.4 TPDisconnectMagnet $0 $696 $0 $696 $696 $0 $696
DisconnectiWater@ndpowerfromC6SW P hagnetlihfheIC6TP.

Estimate[Source:ITech[Supervisor,Physicist

EstimateBasis:
W elassumelfiwolfechnicians MeedOneldayforthisfask.

2[TechnicianEENAL@100%
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CostBasis

WBS TaskMame EDIA Labor M&S Total[Cost Baseline ToMate  Remaining

245 TP[RemovelMagnet $0 $1,012 $0 $1,012 $1,012 $0 $1,012
RemoveIC6SW PhagnetfromMC6TP.

Estimate[Source:Tech[Supervisor,Physicist

Estimate[Basis:

W elassumelthat@fivelperson(riggingérewneeds [@neldayforfhis[item, ihcluding Startup/cleanup.
5[person(riggingGrew@[100%

(M [(Tech[$pecialist ENALETM

MM [SeniorTech(FENALETM

[MBTechnician®ENALETM

3 E907Beamline(BEAM)IhMC6 $14,080 $21,450  $100,000 $135,530 $135,530 $0 $135,530
Designl@nd(inhstallihMC5@ndMC6 [{Meson(Center)0ftheMesonHallbeamlinefechnicalléomponentsforfhe[E907[SecondaryBeam, @xcludingbeam(detectors. [T his[
itemfhcludes
(a)focussingland(steeringagnets [fofargetthelBeamonfhelSecondarylbeamproductionfarget;

(b)the[E907 omentum(Selectionbend;
(c)EheE907(Secondarybeamproductionfarget;@and

(c)Focussingl@and(steeringMagnets [fofargetthelSecondarylbeamonhel@xperimental farget.
This[item(doesmotlihcludeBeamllinelihstrumentation.

3.1 BEAMI[Optics@ndMechanicallDe $14,080 $0 $0 $14,080 $14,080 $0 $14,080
Design(thel@ptics@ndlhstallation[offheMesonHallBeam(linefechnicall@omponentsforthe[E907SecondaryBeam, @xcludingBeam(detectors.
Estimate[Source:TPhysicist
EstimateBasis:

W el@assumel@physicistwill ieedfivoweeks[at100%!Io(refinefhedpticsdesign,AndWillSupportthe@ngineers [@t0.25%. MV e@ssum(@echanicall@nd@lectrical 0l
engineeriillieedfourWeeks[at100%foldesignfhelihstallation.

1Physicistl@ B0%

1[EngineerMechanical (@ B0%

1Engineer{Electricall@30%

3.2 BEAM[Magnet(hstallation $0 $12,200 $0 $12,200 $12,200 $0 $12,200
InstallihMMC5@nd MC6Beamlinelfechnicalldomponents forfheE907 [Secondarylbeam, @xcludingBeam(detectors.IT hisitemlihcludes
(a)focussingland(steering Magnets fofargetthelBeamdnfhelSecondarylbeamproductionfarget;

(b)the[E907 omentum(Selectionbend;

(c)EheE907(Secondarybeamproductionfarget;@and

(c)FocussinglandSteeringMagnets [bfargetthelSecondarylbeamonthel@xperimental farget.

W el@ssumeflthatfhelSeven[quadrupoles@ndfivolfrim(dipolesihMC5Willbe@dequatelihfheirGurrentlbcations. [T hisitem([doesmotlihcludeBeamlinelihstrumentation.

3.21 BEAMIIhstall3MDipoles $0 $6,180 $0 $6,180 $6,180 $0 $6,180
InstallihMC5@nd MC6[threellargeldipoles folprovidefhelfomentumiSelectionBump. T his item[provides ounting [6f fheldipoles, [as Wvell[as [power, [dooling Wvater, [and ]
interlock[@onnections.

Estimate[Source:ITech[Supervisor,Physicist

EstimateBasis:

W elassumelfiwolSenior(TechsMeedOneWeekiperMagnetlibhakelallldonnections. W e@ssumelfhatpower@ables Will Befunfromfhelpower Supplyfoomatfhelwest
sidel6ffhelVlesonHall,[@ndFhatfheWaterSupplyfolMC6 Wil BelihcreasedbylihstallingmewheadersfromfheBuilding LCW [System. T heWater [System il lialsoprovidel]
LCW folthelquadrupoles.

2[$eniorTechs[@[100%

3.2.2 BEAMIIhstallid[Quadrupoles $0 $4,120 $0 $4,120 $4,120 $0 $4,120
InstallihMC5@ndMC6[Seveniquadrupoles fbprovidefhe[momentumSelection@nd@xperimental fargetfocussing. T hislitemprovides Mounting Bf thelquadrupoles, @s 0
well@spower,[GoolingWwater, [@ndlihterlock@onnections.

Estimate[Source:Tech[Supervisor,Physicist

Estimate[Basis:

W elassumelfiwo[Senior(TechsMeedOneldaypermagnetfoakelallGonnections.MV elassumelthatipowerables Wil Be[funfromhepowerSupplyfoom@ttheivest]
side[of[fheMesonHall,[@nd{hatfheldipoleMlICW [Water(ihstallationWill(providetheMecessarydooling Water.

2[$eniorTechs[@[100%

3.2.3 BEAM[Survey $0 $1,900 $0 $1,900 $1,900 $0 $1,900

Survey@llBeamlinelfechnicall@omponents forfhe[E907 [Secondarylbeam, ihcludingbeam(detectors.
Estimate[Source:Physicist
Estimate[Basis:
W elassumelafeam(Gonsisting BfOnelphysicist,(dneSeniorTech,@ndBneTechnicianfeeddneWeekfolSurvey@lldomponents ThIMC5[@ndMCB6.
1[Physicstl@100%
1$eniorTechl@[100%
1T echnicianf@100%
3.3 Close[Pretarget[Enclosure $0 $9,250 $50,000 $59,250 $59,250 $0 $59,250

ReplacelSteel@nddoncretelshieldinglihtheMC6[PretargetEnclosure.
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CostBasis
WBS TaskMame EDIA Labor M&S Total[Cost Baseline ToMate  Remaining
3.3.1 PTEReplaceSteelSideWalls $0 $5,060 $0 $5,060 $5,060 $0 $5,060
Replacement(6fthe(SteellSideWall[Sections[ofthe[PTEIhMC6.
Estimate[Source:[Scaling,[Tech.[Supervisor, Physicisist
Estimate[Basis:
Scaledfrom(the[1998(accessfbltheMyper-CPIMC6SW P hagnetlihfheltpstream(Section(df theMC6 TargetPile, whichfequired@five[personT&Mriggingdrewdnel]
week(fbBemovel@ndfeplace. T hisitem(ihvolves(feplacing@pproximatelyfwice@shuchlShielding[Solwelusethe[Samelduration.
5[person(riggingGrew(@[100%
(M [(Tech$pecialist EFNALETM
(MM [SeniorTech(FNALETM
[MBTechnicianFNALETM
3.3.2 PTERemovelT-BlockLower Stee $0 $4,190 $0 $4,190 $4,190 $0 $4,190
Unweldthellbwer(pieces6fSteelldn(theSo-calledTT-block"[@ssemblies fblaccommodatefhelSecondarylbeam[@levation.
Thislis[@ScopeldhangefromheNovember2000baselinelplan, Gaused ByraisingtheBeam@levationfolaccommodatefheC7 SlabOver MBottom.
Estimate[Source:
Estimate[Source:[Scaling,[Physicisist
EstimateBasis:
W elestimateldneWeekofrigginglandfvoeeks [Of fechnicians{welders).
5[person(riggingGrew@[100%
M (Tech[$pecialist ENALETM
[ [SeniorTechENALETM
[MBTechnicianENALETM
2(TechnicianlFNALET M@ [100%
3.33 PTE[ReplacelSteelllid $0 $0 $12,500 $12,500 $12,500 $0 $12,500
Replacement(6fthe(SteelllidSectionsof thePTEIhMCS6.
Estimate[Source:[$caling,[Tech.[Supervisor, Physicist
Estimate[Basis:
Scaledfrom(the[1998[@ccessfbiheMyper-CPIMC6SW P hagnetlihfhelpstream(SectiondftheMC6 T argetPile, whichfequired(@five[personT &MriggingGrewdnell
week(IbFemovel@ndTeplace. T hisitemlhvolves(feplacing@pproximatelyfwice@suchiBhieldingSoWwelsefheSamelduration. [T his Work[danbelperformedBy]
contractlriggers.
5[T&MMRiggers[@[100%
3.34 PTEReplacelConcretelllidBlocks $0 $0 $37,500 $37,500 $37,500 $0 $37,500
Replacement(6fthelGoncretellidSectionsBftheTEOMCG.
Estimate[Source:[Scaling,[Tech.[Supervisor, Physicist
EstimateBasis:
Scaledfromhel1998[accessfbfheHyper-CPIMC6SW P hagnetlihthelipstream(Section(6ftheMC6 TargetPile, WhichFequired@five[person(T&MriggingGrewdnel
weekIbemove@ndTeplace.T hisitemlhvolvesfeplacing@pproximatelyfivefimes(asuchShielding, hencefhe3Weeklduration. IT hisfwork@anBeperformed Byl
contractlriggers.
5T &MMRiggers[@100%
34 CloseTargetPile $0 $0 $50,000 $50,000 $50,000 $0 $50,000
Replace(Steel@ndéoncrete(shieldinglihtheMC6(TargetPile.
3.4.1 TP[ReplacelDownstreamConcret $0 $0 $12,500 $12,500 $12,500 $0 $12,500
Replacement(6fthe[downstream(T Pl¢oncretelshieldingblocksih(MC6.
Estimate[Source:[$caling,[Tech.[Supervisor, [Physicist
Estimate[Basis:
Scaledfrom(thel1998[access fbtheHyper-CPIMC6SW P hagnetlinthelipstream(Section(of theMC6TargetPile, Whichfequired@five[person(T&MriggingGrew(dnel]
week(fbfemovelandreplace. T hisitemlhvolves(feplacing@pproximatelyfwicethel@amountdfShieldingSoweUselthe[Samelduration. T hiswork[Gan belperformedby]
contractlriggers.
5[T&MRiggers[@[100%
3.4.2 TP[ReplacelSteelPlugs $0 $0 $12,500 $12,500 $12,500 $0 $12,500

Replacement(6fthelSteellidSectionsofthe[TPIhMC6.
Estimate[Source:[Scaling,[Tech.[Supervisor, Physicist

EstimateBasis:

Scaledfromhel1998[accessfbfheHyper-CPIMC6SW P hagnetlihthelipstream(Section(0f theMC6 TargetPile, WhichFequired@five[person(T&MriggingGrewdnel
weekIbemovel@ndTeplace. T hisitemlhvolvesfeplacing@pproximatelyfwicefhel@mountdfShieldingSowelselfhelSamelduration. T hisworkGdan belperformedby]
contractlriggers.
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"TPReplacel$teelPlugs"dontinued

5[T&MMRiggers[@[100%

3.4.3 TP[ReplacelConcretelllidBlocks $0 $0 $25,000 $25,000 $25,000 $0 $25,000
Replacement[6fthelGoncretellidSectionsftheTPIhMC6.
Estimate[Source:[Scaling,[Tech.[Supervisor, Physicist
Estimate[Basis:
Scaledfrom(thel1998[@ccess[fbheMyper-CPIMC6SW P hagnetlihfheltpstream(Section[df theMC6TargetPile, whichfequired(@five[personT &Mriggingdrewdnel]
week(fbfemovel@nd replacelT hislitem[ihvolvesfeplacing@pproximatelyfvicelas huchisShielding, hencefhe2Week[duration.IT his Work[danbBelperformedByldontract]
riggers.

5[T&MRiggers[@[100%

4 MesonWorm[{MC7)[Preparatio $27,660 $48,654  $235,500 $355,858 $267,746  $172,310 $183,548
Removal[oftheMyperCPldetectors[@andagnets fromthe[IC7WV orm. T hisitem{hcludes[@pening[@nddlosingfheMC7 [foof[atthellbcation6f theBM 109 hagnetsfoll
permit[@ranel@ccess.

4.1 Removeldr($tageHyperCPDet $0 $6,460 $12,500 $31,150 $18,960 $31,150 $0
Removal(dftheHyper-CPIdetectors fromtheC7Wworm.[]

41.1 MC7Remove@B[PWC $0 $3,800 $0 $13,750 $3,800 $13,750 $0
Removal(6fthe@Wire[6hambersfromtheMC7Worm. T hislitem(ihcludes[disconnecting(allServices, [dismounting fheldhambers, [@ndFemovingthemfrom{theWworm(for(]
storage.

Estimate[Source:Physicist

EstimateBasis:
W el@ssumelfivolfechnicians Meed@Bneldayperléhamberlfoldisconnect, [dismount, femove, [@nd(Storelit.

1[SeniorTech@[100%
1T echnician[@[100%
4.1.2 MC7RemoveMuonArms $0 $1,900 $12,500 $17,400 $14,400 $17,400 $0

Removal(6fthefivolmuon/calorimeterf@armsfromtheMC7Worm. I hislitem(ihcludes[disconnecting(allServices, [dismounting fheldetectors [@ndfemovingthemfromthed
worm[for(Storage,[@ndemoval [6f[Sampling SteellandSupportblocks.

Estimate[Source:Physicist

Estimate[Basis:
W el@ssumelfivolfechnicians Meed@nelveekbldisconnect,[dismount, femove, [@nd(Storefheldetectors.MV el@fivelpersonriggingdrewiillDeeddneMveekfolfemovethel]
heavyl@omponents(throughfheldownstream(door, WhichWas [fheir@ntry(foute.

1[SeniorTech(@50%
1Technician[@B30%
5[T&MMRiggers[@B0%

4.1.3 MC7Remove2HODO $0 $760 $0 $0 $760 $0 $0

Removall6ffwohodoscopesfromfheMC7 Morm.
Estimate[Source:Physicist

EstimateBasis:
W el@ssumelfivofechnicians Meed fivoldays foldisconnect,[dismount, femove, [@nd(Storeli.

1[SeniorTech@[100%
1Mechnician[@100%

4.2 RemoveBM109Magnets $0 $5,526 $22,500 $34,600 $28,026 $34,600 $0

RemovefheBM109HhagnetsfromfhepstreamBumpButoftheMC7vorm. T hisitemlihcludesldisconnectingfhehagnetsfromservices, hoving Wtilities fo@nable
openingthefoof, (preppingfhelexterior@reaforiseBy@mobileldrane, [@ndriggingdut the(agnetlpieces.

42.1 MC7DisconnectBM109[Magnets $0 $1,030 $0 $2,620 $1,030 $2,620 $0
Disconnectl@lectricall@ndWaterServices forfheBM109agnetsih(MC7.

Estimate[Source:Physicist

EstimateBasis:
W elassumelafechnicianeeds@WeekfoldisconnectltheServices.

1$eniorTechl@[100%

422 MC7[PrepOutsidelAreaforCrane $0 $2,770 $0 $5,630 $2,770 $5,630 $0
Prepare[@xterior(@realdn[@ast(Side0fIVC7WormformobilelGrane@ccess. T hislitemTemovesafencel@ndGtherllightequipmentihfhel@lleyBetweentheMC7@ndMP 70
worms.

Estimate[Source:ITech[Supervisor

EstimateBasis:
W elassumel@fechnicianlérewlofthreeMeeds Bneleekfolpreparefhel@rea.

1[SeniorTechl@[100%
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"MC7[PrepOutsidelAreafor[Crane"[@ontinued
2[Technicians[@[100%

4.2.3 MC7RemoveUtilities $0 $1,030 $0 $11,620 $1,030 $11,620 $0
Removeltilitiesfromheleéastiwalllof theMC7 Mormlhfhelarealof fhelipstreamBumpout. [T his i Mecessaryfblénableldantryldrane@ccessfrom(ihel@ast@lley.
Estimate[Source:[SeniorTech,Physicist
EstimateBasis:

Welassumel@fechnicianeeds[6neWeek.
1[SeniorTechl@[100%

4.2.4 MC7[OpenWormWS $0 $696 $0 $0 $696 $0 $0
RemoveC7Worm(roof(@ndeastiwall@tthepstreamBumpout.

Estimate[Source:[$caling,[$eniorTech

EstimateBasis:

Scaledfrom[fhelaccesstbtheICIWormiblextractisShieldingSteel. W e@ssumelfivolfechnicians Meedfvoldays.
2[Technician[@100%

425 MC7RigOutBM109[Magnets $0 $0 $22,500 $14,730 $22,500 $14,730 $0
Erectlgantryl@ranel@ndrigoutfivoBM109hagnetsfoléast(alley. TRentobiledranefohovelpieces fromgantryfofruck.

Estimate[Source:[$caling,[$eniorTech

EstimateBasis:

Scaledfrom[1999 removalldfJolly[GreenGianthagnetfromIlablE, hich ook AT &Mrigging [Grewfour Weeks [Et[aG ost6f[$40,000.T hislitemlis [@pproximatelydnel
fourthlih(Size,[@andWwehavel@scalatedthelfate. MV el@lsolihcludelfentalldf @Mobilefruckirane, [Sincelfhehighest@apacityENALFruckdranelislikelyfobelihadequate.
5[T&MMRigger[@[100%

1[CraneRental(@ [100%

4.3 CloseMC7WormWs $0 $7,120 $9,000 $11,770 $12,640 $6,550 $5,220
ClosetheMC7 [WpstreamMorm(foof[and[@astWall@tthelipstreamBumpOut.

43.1 MC7USReplacePanels@ndlhst $0 $1,900 $9,000 $6,550 $10,900 $6,550 $0
Replacelroof[and[@astiwall6f(MC7@ttheipstreamBumplout.

Estimate[Source:[$caling,[$eniorTech

EstimateBasis:

Scaledfrom(thellendor[GostolfeplacefheMIC8oof [Afterlfemoving(steelBlocks. [BcalingBytheMumber@ndfypelofpanels, velestimateldoneWeekforfvolfechnicians [
and($9,0000hM&S.

1[SeniorTech@[100%

1T echnicianl@100%

$9,000M&S

4.3.2 MC7US[RestoreWtilities $0 $5,220 $0 $5,220 $5,220 $0 $5,220

Restore[Utilitiesfotheleastwall0f theMC7 ormlihfhelareadffhelipstreamBumpout.
Estimate[Source:[SeniorTech,Physicist
EstimateBasis:
W elassumelfivolfechnicians MeedOneWeek.
2[Technicians[@[100%
4.4 MBottom[Shoring $27,660 $24,720 $18,000 $100,010 $53,280  $100,010 $0

Design, fabricate,[@ndlihstalliShoringihMBottom{oSupportthelanalysisihagnets,[JGG@ndRosie. I
Thislis@Scopelihcreaseldverfheovember2000baselinelplan,[daused Byrovingthe@xperimentidownstreamfo@ccommodatelbngerlbeamTCherenkovidounters.

441 MBShoringEngineering&[Desigt $27,660 $0 $0 $27,660 $10,560 $27,660 $0
Design(thelShoringTequiredihVBottomfoSupportfhe@nalysisthagnets, GG [@nd[Rosie. [T his fasklihcludes@btaining [FES S [@pprovalforfheldesign.

Estimate[Source:[Iphysicist,[@ngineer
EstimateBasis: WV e@ssumelthisfaskTequires@anengineerforGweeks.

1MechanicalEngineer[@[100%

442 MBShoringFabrication $0 $9,270 $4,000 $20,350 $13,270 $20,350 $0
FabricatefhelShoringbeams@ndfootings forMMBottom.

Estimate[Source:[Tech.[Supervisor
EstimateBasis: WV e@ssumelthisfask@equiresihreefechniciansthreeweeks.

3@ echnicians[@[100%
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"MB[S$horing[Fabrication"[@ontinued
$4KM&S
443 MB[ShoringlIhstallation $0 $15,450 $1,000 $38,900 $16,450 $38,900 $0
InstallfheMBottom(shoring.
Estimate[Source:Tech.[Supervisor
EstimateBasis: W el@ssumelthisfaskfequiresBfechnicians3Wweeks,[@nd$1KhSupplies.
5[Technicians[@[100%
$1KM&S
4.4.4 MC[Slab $0 $0 $13,000 $13,100 $13,000 $13,100 $0
InstallMC7(Slabfos preadflooribad dfthel@nalyzinghagnets,[JGG@ndRosie.
Estimate[Source:MTech.[Supervisor
EstimateBasis: IWendor[Quote
$13KM&S
4.5 MC7DS[Roof $0 $4,828 $83,500 $88,328 $88,328 $0 $88,328
45.1 MC7TemporaryWall $0 $0 $1,500 $1,500 $1,500 $0 $1,500
RemovetheMC7 roofdownstream[offhemiddleBumpout.0
Thislis[@Scopelincreaseldverfheovember2000baselinelplan,[daused Byrovingthel@xperimentidownstreamfo@ccommodatelbngerlbeamCherenkovidounters, ]
whichfequiredUisfoladd@slabios pread thelfloorIbad6f thehagnets, WhichFaises thelBeamfeight.
Estimate[Source:Tech.[Supervisor
EstimateBasis: [T ech[$upervisor
$1500M&S
45.2 MC7RemovelDS[Roof $0 $1,988 $0 $1,988 $1,988 $0 $1,988
ReplacefheMC7 Foofdownstream[offheiddleBumpout.0
Thisis[@Scopelihcreaseldverfheovember2000baselinelplan,[daused Bymovingfhel@xperimentidownstreamfo@ccommodatelbngerlbeamCherenkovidounters,
whichfequiredUisfbladd@sIlabiospread thefloorIbad6f theagnets, WhichFaises thelBeamfeight.
Estimate[Source:MTech.[Supervisor
EstimateBasis: W el@éstimatednelT ech[$pecialiestforZ[days.
1T echnicianf@100%
4.5.3 MC7[ReplaceDS[Roof $0 $2,840 $82,000 $84,840 $84,840 $0 $84,840
ReplacefheMC7 roofdownstream[offheiddleBumpout.0
Thisls[@Scopelihcreaseldverfheovember2000baselinelplan,[daused Bymovingfhel@xperimentidownstreamfo@ccommodatelbngerlbeamCherenkovidounters,
whichfequiredUisfbladd@slabios pread thefloorIbad6f themagnets, WhichFaises thelBeamfeight.
Estimate[Source:ITech.[Supervisor
EstimateBasis: IWendor[Quote, T ech[Bupervisor
Thelendor[quotes:[$40K Materials, [$30K hstallation, $12Khsulation. [Ih[Addition, Weéstimatefhat[afechnicianmMeeds fbSupportthelendor for fivoweeks.
1T echnicianf@100%
$82KM&S
4.6 MC7MagnetPrimaryPower $0 $0 $90,000 $90,000 $90,000 $0 $90,000
Install[primarypower(for@nalyzingagnetpowerSupplies. [T herel@refourBptionsthat(haveBeendevelopedforSourcing fhelACpower@ndiSitnigtheCSupplies. [See
theMoteByTleonBeverlyfordetails. WV el@ssumeltheMiddledostOptions WhichlbcatefheSuppliesthWC7.
Estimate[Source:ITech.[Supervisor
EstimateBasis: W e[@ssumelfhattheSuppliesWillBellbcatedihMC8. 0T hel@stimatels[$I0Kof fradesTabor {largely@lectrician).
$70KM&S
5 E907Experiment{inMC7) $165,856  $243,482  $517,300 $926,638 $718,170  $136,605 $790,034
Design, fabricate, lihstall,[@ndfakeBperational@llBeam(line[@nddetector[@omponents6f[E907.
5.1 MC7Design $13,536 $0 $0 $13,536 $18,060 $1,856 $11,680
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5.2

UpstreamBeamlineDetectors({ $7,040 $26,780 $0 $33,820 $33,820 $0 $33,820

Design, efurbishldrfabricate, ihstall,[@andhakeldperational@llbeamlinedetectorsUpstreamof the[Experimental (TargetStation[(ETGT).Thesel@omponents(ihclude:
(a)wireléhambers, Beam(definitionScintillators, flags,@nd Gurrentimonitors;@nd
(b)[TerenkovidetectorsibiagthelSecondaryleam[particles.

521

UBL[Design $7,040 $0 $0 $7,040 $7,040 $0 $7,040
Designl@nd(inhstallation[planforfalllbeamlineldetectors[Upstream(ofthe[Experimental Target(Station(ETGT).

Estimate[Source:Physicist

EstimateBasis:
W el@assumelonelphysicistforl@aiveekfoldesignfhelihstrumentationlayout. MV e@ssumelfivoléngineers,@nelélectricall@and@nelechanical, forfivoleeks [foldesignthel
detectorltountingl@nd(Services,SupervisedBy@dditional Week[df thelphysicist.

1Physicistl@ B30%
1Engineer{Electrical(@50%
1EngineerMechanical (@ B0%

522

UBLSecondaryProductionTarge $0 $8,240 $0 $8,240 $8,240 $0 $8,240
BuildheE907[SecondarylBeam(productionfarget@nd(ihsertionldevice.

Estimate[Source:Physicist

EstimateBasis:
W elassumelfiwolfechnicians MeedfourWeeks [foBuildthelfarget.

2[Technicianl@[100%

5.2.3

UBLTracking[ChamberRefurbist $0 $4,120 $0 $4,120 $4,120 $0 $4,120
RefurbishlbeamWirel@dhambers.

Estimate[Source:Physicist

EstimateBasis:
W el@ssumeldnefechnicianMeedsfouriveeks.

1Technician[@100%

524

UBLI[Cerenkov[(BCKV)[Fabricatio $0 $8,240 $0 $8,240 $8,240 $0 $8,240
BuilddfivobeamEagging[Cerenkovidhambers.

Estimate[Source:Physicist

EstimateBasis:
W elassumelfwolfechnicians MeedfourWeeks.

2[Technicians[@[100%

5.25

UBL [hstallation $0 $6,180 $0 $6,180 $6,180 $0 $6,180
InstallBeamlineldetectorsihtheMC5@ndMC6[eénclosures.

5251

UBL[Pretarget[EnclosurelDetecto $0 $4,120 $0 $4,120 $4,120 $0 $4,120
InstallpstreamBeamldetectorsihtheMC5@ndMC6[enclosures.

Estimate[Source:TPhysicist

EstimateBasis:
W el@ssumeldnelphysicistiandfvofechniciansMeedfouriveeks.

1[Physicisti@[100%
2[Technician[@100%

5.25.2

UBL T argetPile[DetectorsIhstalle $0 $2,060 $0 $2,060 $2,060 $0 $2,060
InstalllpstreamBeam(detectors ihfheIC6 fargetpile.

Estimate[Source:Physicist

EstimateBasis:
W el@ssumeldnelphysicistiand@nefechnicianMeed fivolleeks.

1[Physicisti@ [100%
2[Technician[@100%

5.3

Jolly[GreenGiant[(JGG) $15,200 $5,655  $111,000 $131,855 $96,275 $93,600 $38,255

Movelfrom(its[presentbcation, [@ssess theldondition(of, Fefurbish(@sFequired, ihstall,[AndMakeOperationalallidomponents Bf the[FNALEG90J ollyGreenGiantfagnet L]
(JGG).[Theselinclude

(a)disassembly@ndfemovalfromts[GurrentIbcation,

(b)@onstruction(or Tepair@f@coilforeplaceldnefhatlisShorted,

(c)design, fabrication, @ndlihstallation6f[@SupportStructureihMC,

(d)BssemblylihIC,

(e)[eldmappingfoihe@xtentideemedmecessary((bearinglihind thatEFN ALE690has [@lreadydevelopedhighprecisionthaps),
(e)MecessaryBupportSystems, ihcluding[powerSupplies, [GoolingWater,[@nd[protection[System.
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5.3.1 JGGMovel&[hstallation(Design $9,920 $0 $0 $9,920 $7,040 $2,320 $7,600

Design(ofthelihstallation0ffheJGG.
Estimate[Source:Physicist

EstimateBasis:
W el@assumelonelphysicistiveek, fivolélectricalléngineerWeeks, [@nd{wolhechanicalleéngineerileeks.

1[Physicistl@[25%
1Engineer{Electrical(@50%
1[EngineerMechanical (@ B0%

5.3.2 JGGReplacement(CToil $5,280 $0 $86,000 $91,280 $60,000 $91,280 $0
Repair(dfthe[JGGShorted(doil, [or[purchaseldf@lieplacement.
Estimate[Source:MBudgetary[Quote, [Physicist
EstimateBasis:
Pacific[ElectricWotor[provided@Budgetarylquoteih[1991[6f[$55,000fobuild@replacement(doil. (Escalationduefolinflation(Sincefhatfimelis [3-30%, Whilethe(priceof
copperfasdecreased By330%. MV el@ssumel$60,000M&S forlamew(doil.

$60,000M&S

5.3.3 JGG[Assembly $0 $1,420 $25,000 $26,420 $26,420 $0 $26,420
Assembly(ofthe[JGGihfheMC7orm.

Estimate[Source:[Scaling,[$eniorTech,Physicist

EstimateBasis:
Scaledfrom[1999 removallafJolly[GreenGiant[@ndT PLIV2hagnets fromIlab[G, Whichfook@T &M rigging [Grewfour Weeks ata[dost[6f$40,000. MV eléstimate@three
person(T &Mrigging Grew(for[GnelWweek, [BneWeekTentalfor[@DB0T@rane,[@ndBneWeekof AENALSenior[Tech.

5[T&MMRiggers[@100%
1[SeniorTechZENAL@ 100%
1MRental120T [Crane[@[100%

5.3.4 JGGI[Connections $0 $4,235 $0 $4,235 $4,235 $0 $4,235
Power, LCW, [@ndlhterlock@onnectionsfotheldGG

Estimate[Source:[SeniorTech,Physicist

EstimateBasis:
W elestimatelfhree[fechnicians@iveekforthelpower@ndICW ,[@nd[@fechnicianforhalf@Wweekforlihterlocks.

1[SeniorTechl@[100%
2.5[Technicians[@[100%

54 RosieMagnet[{Rosie) $9,920 $5,371 $14,000 $29,291 $36,275 $2,320 $26,971

Movelfrom(its[presentlbcation,[@ssessfheldondition(df, fefurbish@sfequired, ihstall,[Andakeldperational(allldomponents [Bf the[Rosieagnet. T heselihclude
(a)disassembly@ndremovalfromts[GurrentIbcation,

(b)@onstruction(or Mepair@f@coil foreplacednefhatlisShorted,

(c)design, fabrication, @ndlihstallation6f[@alSupportStructureihMC,

(d)BssemblylihVIC,

(e)ieldappingfolthe@xtentideemedMecessary(bearinglinihind fthatlFN ALE690has [Elreadyldevelopedhigh[precisionaps),
(e)MecessarySupportSystems, [including[powerSupplies, [GoolingWater,[@nd[protection[System.

5.4.1 RosielVlovel&IhstallationDesign $9,920 $0 $0 $9,920 $7,040 $2,320 $7,600
Design(offhelihstallation[6ffhe[RosieMagnet,Br@quivalent.

Estimate[Source:Physicist

EstimateBasis:
W el@assumelonelphysicistiveek, fivolélectricalléngineerWeeks, [@nd{wohechanicalleéngineerileeks.

1[Physicistl@[25%
1Engineer{Electricall@50%
1EngineerMechanical (@ B0%

5.4.2 RosielAssembly $0 $1,136 $14,000 $15,136 $15,136 $0 $15,136
Assemblylofthe[RosielhagnetihfheMC7 orm.

Estimate[Source:[Scaling,[$eniorTech,Physicist

EstimateBasis:
Scaledfrom[1999 removallafJolly[GreenGiant[@ndT PLIV2hagnets from(lab[G, Whichfook@T &M rigging Grewfour Weeks|ata[dost0f$40,000. MV eléstimate @three
person(T&Mrigging@rewlfor(fiveldays,[@P0T Granelental,[AnddneWeekBf AENALSeniorTech

5[T&MMRiggers[@[100%
1[SeniorTechEENAL@ 100%
1MRental@0T[CTrane(@[100%
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5.4.3

RosielConnections $0 $4,235 $0 $4,235
Power, LCW, [@ndlihterlockl@onnectionsfbfhelRosielagnet....

$4,235

$0

$4,235

55

Differential[Cerenkov[{ICKOV) $14,080 $29,400 $25,000 $68,480

Movelfrom(its[presentlbcation,[@ssessfhel¢ondition[df, [fefurbishl@s(fequired, ihstall,[andfakeldperational(alldGomponents 6f the[FNALE766/FNALE690/BNLEI 100

differential[Cernkovidounter[(CKOV).

$70,780

$7,692

$60,788

55.1

CKOV[Move $0 $7,692 $0 $7,692
Dismantle,[package(for(shipping, @ndShipfhe[CKOVFromBNLIoEFNAL.

Estimate[Source:[$eniorTech,Physicist

EstimateBasis:
W el@assumelfivolfechnicians [for(@neieek, [plustheirfravel@xpenses fromILLNL foBNL, [plushaterial.

2[Technicians[@[100%
$2,300M&S

$9,992

$7,692

$0

55.2

CKOVI[ChamberMovel&[Ihstallati $1,760 $0 $0 $1,760
Design(thelihstallation[6f fhe[CKOV.

Estimate[Source:[Physicist

EstimateBasis:
W el@assumelonelphysicistiweek, fivolélectricalléngineerWeeks, [@ndfwolhechanicalléngineerweeks.

1[Physicistl@[25%
1[EngineerHElectrical(@[50%
1[Engineer{Mechanical (@ [50%

$1,760

$0

$1,760

5.5.3

CKOVI[Equipment(hstallationDes $5,280 $0 $0 $5,280
Design(thelihstallation[6f fhe[CKOV.

Estimate[Source:[Physicist

EstimateBasis:
W el@assumeldnelphysicistiveek, fivolélectricalléngineerWeeks, [And{fwolhechanicalléngineerweeks.

1[Physicistl@[25%
1Engineer{Electrical(@50%
1[EngineerMechanical (@ B0%

$5,280

$0

$5,280

554

CKOVndercarriageFabrication $3,520 $8,240 $10,000 $21,760
Fabrication[0ffhe[CKOV [Supporthardware.

Estimate[Source:Physicist

EstimateBasis:
W el@assumelfivolfechnicians [forfouriveeks, @hechanical @ngineerfor fivoweeks, [@nd ($10,000M&S.

2[Technician[@100%
1[EngineerMechanical (@ B0%
$10,000M&S

$21,760

$0

$21,760

555

CKOVI[Freon[RecoveryFabricatio $3,520 $8,240 $10,000 $21,760
Fabrication[0ffhe[CKOV [freon(@irculation@ndTecoverySystem.

Estimate[Source:Physicist

EstimateBasis:
W el@assumelfivolfechnicians forfouriveeks, @echanical@ngineerforfivoweeks, [@nd [$10,000M&S.

2[Technician[@100%
1[EngineerMechanical (@ B0%
$10,000M&S

$21,760

$0

$21,760

5.5.6

CKOVlocatelih[Position $0 $1,108 $0 $1,108
Installation6ffhe[CKOVIihfheMC7vorm.

Estimate[Source:TExperience,[Physicist

EstimateBasis:

Three[physicistsidompletelyldisassembled@ndpackedthe[CKOVGomponents ihfwoldaysih[August2000. W el@ssumelfourlfechnicians @nd@physicistheedfvodays([]

tolihstalll@ndfeassemblefhe[CKOV.

1[Physicist[@[100%
1[SeniorTechl@[100%
3[Technician[@100%

$1,108

$0

$1,108

55.7

CKOVI[AlignMirrors $0 $0 $0 $0

$0

$0

$0
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5.5.8 CKOVIConnections $0 $4,120 $5,000 $9,120 $9,120 $0 $9,120
Installlgas, (higholtage, [@nd[SignalldablingfofheCKOV.
Estimate[Source:[Physicist
EstimateBasis:
W elassumelfiwolfechniciansMeed(fivoweeks,@nd($5,000M&S.
2(Technicians[@[100%
$5,000(M&S
5.6 Magnets&[CKOVIh[MC7 $0 $0 $0 $0 $0 $0 $0
5.7 ExperimentalTargetsETGT) $12,320  $20,600 $0 $32,920 $32,920 $0 $32,920
Design, fefurbishidr(fabricate, ihstall,[andhakeldperational(allldomponents forfhe@xperimental farget(Station[(ETG T) justWpstream 6f theTPCGhMC7,ihcluding
(a){possiblymultiple) fargetiwheels(TGTW)forthin[homogeneous(fargets,]
(b)thicklhiomogeneous [fargetsfandounting,
(c)@ryogeniclfargets@andiounting,[@and
(d)IMNuMITargetSamples((nTGT).
5.7.1 TargetWheel [TGTW) $1,760 $3,090 $0 $4,850 $4,850 $0 $4,850
Design, fefurbish(drfabricate, ihstall,[@ndhakeldperational ({(possiblyultiple) fargetwheels [[TGT W) forthinhiomogeneous [fargets.
5711 TGTW Design $1,760 $0 $0 $1,760 $1,760 $0 $1,760

Design(ofithel{possiblylhultiple) fargetiwheels (TG TW) [forthin(homogeneous fargets.
Estimate[Source:[Physicist

EstimateBasis:
W el@assumelonelphysicistiveekfoldesign(thelfargets,@ndhalf 6f fivoléngineers, [dnelhechanicallandonelélectrical, foldesignthelhounting, ihstallation, [dontrol,[and ]
interlocks.

1[Physicistl@[100%
1[Engineer{Electrical(@[50%
1[Engineer{Mechanical (@ [50%

5.7.1.2 TGTW/ Fabrication $0 $2,060 $0 $2,060 $2,060 $0 $2,060
Fabrication[6f[(possiblyhultiple) fargetiwheels.

Estimate[Source:Physicist

EstimateBasis:
W el@assumeldnelfechnicianbeedsfvolveeksfofabricatefhelfargetiheel Systemandfargets.

1[Technician[@[100%

5.7.1.3 TGTW/ hstallation $0 $1,030 $0 $1,030 $1,030 $0 $1,030
Installation(ofthefargetwheel System.

Estimate[Source:Physicist

Estimate[Basis:
W elassumednelfechnicianeeds6neWeek(folihstallfthelfargetivheel System@ndfargets.

1[Technician[@[100%

5.7.2 CryogenicTarget([CTGT) $7,040 $12,360 $0 $19,400 $19,400 $0 $19,400
Design, fefurbish(drfabricate, ihstall,[@andhakeldperationalfheldryogenicliiydrogen(@ndmitrogenfarget(Systems.

5.7.21 CTGTDesign $7,040 $0 $0 $7,040 $7,040 $0 $7,040

Design(df(theléryogenicfydrogenland@itrogenfarget(Systems.
Estimate[Source:Physicist

EstimateBasis:
W el@assumelfiv0[physicistiveekfoldesignlthefargets,@ndfourechanicalléngineeriveeks.

1[Physicist@50%
1[EngineerZMechanical(@[100%

5.7.2.2  CTGTI[Fabrication $0 $8,240 $0 $8,240 $8,240 $0 $8,240
Fabrication(6ffheldryogeniclhydrogen@ndmitrogenfargetSystems.

Estimate[Source:Physicist

Estimate[Basis:
W elassumelfwolfechnicians Meedfourweeks folfabricatefheldryogenic (Aydrogen@ndmitrogenfargetSystems.

2[Technician[@100%

5.7.2.3 CTGTlhstallation $0 $4,120 $0 $4,120 $4,120 $0 $4,120
Installation[oftheéryogenicfydrogen@andmitrogenfarget[Systems.

Estimate[Source:Physicist
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"CTGThstallation"[dontinued

EstimateBasis:
W elassumeflfivolfechnicians heed fivoweeksfolihstall theléryogenic hydrogenandmitrogen farget[Systems.

2[Technician[@[100%

5.7.3 NuMITarget[Sample[(NTGT) $3,520 $5,150 $0 $8,670 $8,670 $0 $8,670
Design, [fabrication,[@ndlihstallation(6f theMuMIfargetl@ssemblylandfounting.

5.7.3.1  NTGTDesign $3,520 $0 $0 $3,520 $3,520 $0 $3,520

Design(dfitheMuMIfarget@assemblyl@ndounting.
Estimate[Source:[Physicist

EstimateBasis:
W el@assumelonelphysicistiweek@andfwolhechanicalléngineerWweeks.

1[Physicistl@ 30%
1[EngineerZMechanical[(@[100%

5.7.3.2 NTGT [Fabrication $0 $4,120 $0 $4,120 $4,120 $0 $4,120
Fabrication[0ftheMuMIfarget@ssembly@ndtounting.

Estimate[Source:[Physicist

Estimate[Basis:

W elassumelthatthefarget(itself[danBeldbtained fromMuMIas@lprototype. Binceburlbeam(Gurrent(is low, his twillDotbelaldestructivelfestof thelfarget, [And leavelit[]
onlymildly(fadioactive. W e@ssumelthat(6nelfechnicianwill BeedfourWweeks fbfabricatetheMmountingfixtures.

1T echnician(@[100%

5.7.3.3  NTGTlhstallation $0 $1,030 $0 $1,030 $1,030 $0 $1,030
Installation(6ftheMNuMIfargetlassembly@ndounting.

Estimate[Source:[Physicist

Estimate[Basis:
W elassumeldnelfechnicianiwill ieed[6neWeekfolihstalltheMNuMIfarget@ssembly.

1[Technician[@[100%

5.8 Target[RecoilDetector{TRD) $28,160 $24,720 $0 $52,880 $52,880 $0 $52,880
Design, fefurbish(dr(fabricate, ihstall,[@and[hakedperational(allldomponents forfheTarget[Recoil Detector[[TRD).

5.8.1 TRDDesign $28,160 $0 $0 $28,160 $28,160 $0 $28,160
Design(ofithe(TRD.

Estimate[Source:Physicist

EstimateBasis:
W el@assumeldnelphysicistiandfivoléngineers,@nehechanical@nddnelélectrical, for fivolhonths.

1[Physicistl@[100%
1EngineerZElectrical(@[100%
1[EngineerZMechanical[@100%
5.8.2 TRD[Fabrication $0 $12,360 $0 $12,360 $12,360 $0 $12,360
Fabrication(6ffheTRD.

Estimate[Source:Physicist

EstimateBasis:
W el@assumeldnelphysicistiandfhreefechniciansforfourweeks.

1[Physicist[@[100%
3[Technician[@[100%

5.8.3 TRDhstallation $0 $12,360 $0 $12,360 $12,360 $0 $12,360
Installation0ftheTRD.

Estimate[Source:Physicist

EstimateBasis:
W el@ssumelBnelphysicistiandfhreefechniciansforfourweeks.

1[Physicisti@[100%
3T echnicianf@100%

5.9 Time[Projection[Chamber{TPC $10,560 $15,932 $22,300 $48,792 $53,942 $19,992 $28,800
Assess(theldondition[of, Fefurbish@s [fequired, [ihstall, AndMakeOperational @llldomponents 6f ThellBNLEOS/BNLE895/BNLE910Himelprojection[@hamber{TPC).
Thislihcludes

(a)@ssessingfheldonditionof thel@hamber@ndTefurbishing@shecessary,]
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WBS TaskMName EDIA Labor M&S TotallCost Baseline

ToDate

Remaining

"Time[Projection[Chamber(TPC)" [dontinued

(b)[physicalmounting@ndSupport,[]

(c)highioltage(System, ]

(d)[gashandlingSystem,@nd]
(e)Bhamber(readoutUpiofheldatai@cquisition((DAQ)lhterface.

5.9.1 TPCMovelfoFNAL $0 $7,692 $12,300 $19,992 $19,992
Prepare(for(shipment, (package, @ndiShipfheTPCHromBNLIbEFNAL.

$19,992

$0

59.1.1 TPCMovelShippingTontainer $0 $7,692 $2,300 $9,992 $9,992
DesignlandfabricateltheTPCIShipping[éontainer.

Estimate[Source:[SeniorTech,Physicist

EstimateBasis:
W el@assumelfivofechnicians [forloneiiveek, [plusfheirfravel@xpensesfromILLNLFoBNL, Plushaterial.

2[Technicians[@[100%
$2,300M&S

$9,992

$0

5.9.1.2 TPCI[MovelTransportation $0 $0 $10,000 $10,000 $10,000
Packagel@ndshiptheTPCHromBNLIbEFNAL.

Estimate[Source:IWendor[@Quote, [Physicist

EstimateBasis:
Vendor[quoteforShippingtheT PC[drate, Seven[doubleWidelélectronicFacks,[@ndfivolGrates [Bf [Gables.

$10,000M&S

$10,000

$0

5.9.2 TPCIlAssess[Condition $0 $0 $0 $0 $1,030

Assess(theldondition[0ffheT PC @EtIFNAL @fterShipping. [T hisitemfhcludes:
(a)lhstallation6ffheldathodelplane;
(b)easurement(ofthelfield[GagelGurrent@t10RVHominalBperating Woltage;
(c)Measurementofthe@nodeléurrents@tf1300[VMominal[@perating Woltage.

Estimate[Source:Physicist

EstimateBasis:
Based[Gulshan[Rai's[@stimate, Wwelassumelfour(physicists@andnefechnicianfor(dneieek.

APhysicist@[100%
1T echnician[@100%

$0

$0

5.9.3 TPCTestlihMtest $0 $0 $0 $0 $4,120
Install@ndfesttheTPCihMTest

This(is[@ScopelihcreaselsincefheMovember2000baseline.

$0

$0

5.9.3.1 TPCMTestlhstallation $0 $0 $0 $0 $4,120
InstallfheT PC@nd@llSupportSystemsihMTestforfestingWith[dosmic Fays.

Estimate[Source:IPhysicist
EstimateBasis: WV e@stimate(this Will Takel@physicistd[days[peronth,[@nd@fechnician[1 Week[peronth.

16[daysPhysicist
4lWweeks([Technician

$0

$0

5.9.3.2 TPCMtestTesting $0 $0 $0 $0 $0

$0

$0

594 TPClhstallationDesign $10,560 $0 $0 $10,560 $10,560
Design(ofithe[T PClihstallation,ihcludingthechanical, [gas [System, [@ndhigholtage, Tbowhioltage, [Slow(Gontrol,[@nd(fiberBpticéabling.

Estimate[Source:Physicist

EstimateBasis:
W el@ssumeldnelphysicistiveek, fivolélectricalléngineerWeeks, [Andfouriihechanicalléngineerieeks.

1[Physicisti@[25%
1Engineer{Electricall@50%
1EngineerZMechanical[@100%

$0

$10,560

5.95 TPClIhstallation $0 $8,240 $10,000 $18,240 $18,240
Installation[6ftheTPCldhamber, [Gas Fack,[powerSupplies, [@ndGabling.

Estimate[Source:Physicist

EstimateBasis:
W el@ssumeldnelphysicistiandfivofechnicians forfourweeks, [plus$10,0000hmaterial.

1[Physicisti@[100%
2[Technicians[@[100%
$10,000M&S

$0

$18,240
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5.10 Time-of-Flight{ITOF) $10,560 $24,720  $125,000 $160,280 $160,280 $0 $160,280

LocatelaSuitablel@xisting[parts, tovefhemfrom(their[presentllbcation,[@ssess[fheldondition(df, efurbishldr Feplace@s(fequired, ihstall, [Andmakedperational@llCl
components[ofthelfime-of-flight(TOF).This[item(ihcludes

(a)fhelScintillator(pieces,

(b)thelphoto-multiplierfubes(PMTs)@ndbases,

(c)Ehel@ssembly6f(Scintillator@nd PMT slihtolorking[detectormodules,

(e)Fhelechanical[SupportSystem,

(d)EhelBigholtagelSystem,@nd

(e)FhelelectronicsUpliolfhelinterfaceithfheldatal@cquisitionSystem{DAQ).

5.10.1 TOF[Design $10,560 $4,120 $0 $14,680 $14,680 $0 $14,680
Design(ofithe(T OF[Systemlihstallation,fest[existingScintillatorfandphototubesforUselih[System. Design[electricalfeadoutlandhigholtagel@s welll@ashechanical ]
support(Structurelofthe[TOFWall.

Estimate[Source:Physicist

EstimateBasis:
W el@assumeflfivelvephysicistiveeks, fivoélectricalléngineerWweeks, @ndfourhechanicalléngineerWeeks, [@ndfourfechnicianweeks.

3[Physicistl@[100%
1Engineer{Electrical(@[50%
1[EngineerZMechanical[@100%

1T echnician[@[100%

5.10.2 TOF[Fabrication $0 $8,240  $100,000 $108,240 $108,240 $0 $108,240
Fabrication[0ffhe(T OFlihstallation[@omponents, [purchasel6fBewomponentsMot@vailable@tFermilablas Meeded. W rapping [Of Scintillator, Ettaching. PMTs, lightleak 0
testing

Estimate[Source:Physicist

EstimateBasis:
W el@ssumelfivolphysicisst@ndiwofechniciansforfourweeks.

2[Physicistl@[100%
2[Technician[@[100%
$100KM&S

5.10.3 TOFhstallation $0 $12,360 $25,000 $37,360 $37,360 $0 $37,360
Installation[6ffheT OF[Gomponents [@nd@onstructionBfountingStructure.Ihstall@ndNerifyldabling ophototubes(andfeadoutlelectronics.

Estimate[Source:Physicist

EstimateBasis:
W elassumelfwolfechnicians forSixWeeks @ndBnelphysicistforlSixWweeks.

1Physicistl@[100%
2[Technician[@[100%
$25KM&S

511 Ringmaging[Cerenkov{RICH) $16,320 $23,354  $120,000 $159,674 $154,514 $11,144 $148,530

Movelfromlits[presentbcation, [@ssess fheldondition[of, Fefurbish@sFequired, ihstall,[AndakeOperational@llidomponents Bf the[FNALSELEX{(E 781)finglimaging
Cerenkovldounter[(RICH).[Theselihclude

(a)disassembly@ndremovalfromts[GurrentIbcation,

(b)tdesign, fabrication,@nd(ihstallation[0f ASupportStructureihIC,

(c)@ssemblyihMC,

(d)mnodifications fbfhelgashandlingSystemfolaccomadatefheE907 [Gas Selection,

(e)replacement(df[photo-multiplierfubes, [AsMecessary,

() helhighvoltageSystem,@nd

(g)dhelelectronics ipibihelihterfacebiheldatal@cquisitionSystem(DAQ).

5.11.1 RICHIhstallation(Design $16,320 $0 $0 $16,320 $7,040 $5,568 $10,752
Design(thelihstallation©fthe[RICH.

Estimate[Source:Physicist

EstimateBasis:
W el@assumeldnelphysicistiveek, fivolélectricalléngineerWeeks, [@And{wohechanicalleéngineerileeks.

1[Physicistl@[25%
1Engineer{Electricall@50%
1[EngineerMechanical (@ B0%

5.11.2 RICHExtractionfromPC4 $0 $5,576 $0 $5,576 $9,696 $5,576 $0
Movelthe[RICHFromPCA4IbMC7.W elassumelthat(fabricating @M ewfankWillbelcheaperfhan@xtracting fhe@xistingfankfromPC4.
5.11.2.1 RICHRemovePMTs $0 $0 $0 $0 $4,120 $0 $0

Removel@ndpackagefheRICH[phototubes[andbases.
Estimate[Source:Physicist

Estimate[Basis:
W elassumelfwolfechnicians for fwolweeks, [SupervisedBy@physicistfor2[days [fotal.

1[Physicistl@[25%
2T echnicians[@[100%
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5.11.2.2 RICHOpenEndFlanges $0 $1,456 $0 $1,456 $1,456
Removelupstream(anddownstreamindow(flanges fromtheRICH.

Estimate[Source:Physicist

EstimateBasis:
Welassumelfourffechniciansmeed6nelper(flange.

1[SeniorTechl@[100%
3[Technicians[@[100%

$1,456

$0

5.11.2.3 RICHRemovelMirrors $0 $2,060 $0 $2,060 $2,060
Removelthelirrorsfromihe®RICH.

Estimate[Source:Physicist

Estimate[Basis:
W elassumelfivolfechnicians Meed[0neWeekfofemovelthelfirrors, [Supervisedbylalphysicistforonelday.

1Physicistl@[25%
2[Technicians[@[100%

$2,060

$0

5.11.2.4 RICHDisconnectSupportEquipn $0 $2,060 $0 $2,060 $2,060
Disconnectlpower(Suppliesi@andgassystemfromiheRICH.

Estimate[Source:Physicist

EstimateBasis:
W el@ssumelfivolfechnicians MeedBneliveek, [SupervisedByalphysicistfordnelday.

1[Physicistl@[25%
2[Technicians[@[100%

$2,060

$0

5.11.3 RICH[Position[TankihC7 $0 $728 $0 $728 $728
Position[RICHTankihMC7.

Estimate[Source:[SeniorTech,Physicist

EstimateBasis:
W elassumelfourfechnicians@anlbcatethefankihMC7ihOnelday.

1[SeniorTechl@[100%
3Technicians[@[100%

$0

$728

5.11.4 RICH(hstallMirrors $0 $1,998 $0 $1,998 $1,998
InstallfheRICHmirrorsihtofheRICHIhMC?Y.

Estimate[Source:Physicist

EstimateBasis:
W el@ssumelthatfvofechniciansbeeddneweekolihstallfhelirrors, [Supervisedby@physicisti@nd@SeniorTech.

1Physicistl@ B0%
1[SeniorTechl@[25%
2[Technicians[@[100%

$0

$1,998

5.11.5 RICHI[CloseEnd[Flanges $0 $1,662 $0 $1,662 $1,662
Installfhelindow(flanges @tléach@nd Bf fhe[RICHFank.

Estimate[Source:[SeniorTech,Physicist

EstimateBasis:
W elassumel@ldrewoffourfechniciansmeeddneldayfor[@achflange.

1[SeniorTech[@[100%
3Technicians[@[100%

$0

$1,662

5.11.6 RICH{hstallBupportEquipment $0 $4,120 $0 $4,120 $4,120
Install[RICHBupportéquipment.

Estimate[Source:Physicist

EstimateBasis:
W elassumelfwolfechnicians MeedfivoWweeks, SupervisedBy@physicist.

1Physicistl@25%
2T echnicians[@[100%

$0

$4,120

5.11.7 RICHGas[Clean&[FllI $0 $1,030 $0 $1,030 $1,030
PurgeltheRICH[andffillwith[gas.

Estimate[Source:Experience,[Physicist

Estimate[Basis:
W elassumelfiwolfechnicians MeedOneWeek, SupervisedBy@physicist.

$0

$1,030
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"RICHGas[Clean(&[FIlI"[dontinued

1[Physicistl@[25%
2[Technicians[@[100%

5.11.8

RICHMPurchasePMTs $0 $0
PurchasefheRICHPMTs[from{heRussiandwners.

Estimate[$ource:Vendor@Quote

EstimateBasis:
ThelRussian(grouphas@greedioSellthePMTsFor($60,000.

$60,000M&S

$60,000

$60,000

$60,000

$0

$60,000

5.11.9

RICHhstallPMTs $0 $4,120
InstallfheRICH[phototubes[andBases.

Estimate[Source:Physicist

EstimateBasis:
W el@ssumelfivofechnicians forfvolweeks, [@nd@physicistiordnelweek.

1Physicistl@ B0%
2[Technicians[@[100%

$0

$4,120

$4,120

$0

$4,120

5.11.10

RICH[FrontEnd(Electronics $0 $0

$60,000

$60,000

$60,000

$0

$60,000

5.11.11

RICHhstallElectronics $0 $4,120
InstallfheRICH@lectronics.

Estimate[Source:Physicist

EstimateBasis:
W el@ssumelfivolfechnicians@nd@physicistforfwoweeks.

1Physicistl@[100%
2[Technicians[@[100%

$0

$4,120

$4,120

$0

$4,120

5.12

DriftlChambers{DC) $5,280 $31,930

(a)Fhel6hambers,
(b)their[Support(Structures,
(c)FhelgasBandlingSystem,
(d)EhelBigholtageSystem,@nd

(e)Fhel€lectronicsUpioihelinterfaceithfheldata@cquisition3ystem{DAQ).

$100,000

Install,[@ndMake@perational@llldomponents Bf thedriftiéhamberSystem{DC). T heseayBefefurbishedas-yetnidentifiedéxisting[6hambers, ewdhambers [6f the]
FNALE690[designButiSomewhatllarger, OrifefurbishedE690Ghambers. [T hisitemlihcludes

$137,210

$137,210

$0

$137,210

5.12.1

DCMovel&[Ihstallation(Design $5,280 $3,090
Design[ofitheClihstallation.

Estimate[Source:Physicist

EstimateBasis:

$0

$8,370

W el@ssumel@physicistatiquarterfime, fhreel@lectricall@ngineerweeks, [@ndfhreeechanical(@ngineerweeks.

1[Physicisti@®[25%
1EngineerHElectricall@50%
1Engineer@Mechanical (@ B0%

$8,370

$0

$8,370

5.12.2

DCMove $0 $8,240
MoveltheDCsfbMC?7.

Estimate[Source:Physicist

EstimateBasis:
W el@ssumelfivofechnicians for@onth.

2[Technicians[@[100%

$0

$8,240

$8,240

$0

$8,240

5.12.3

DCParts[Fabrication $0 $12,360
Fabrication[0f fhe[DClihstallation(parts.

Estimate[Source:Physicist

EstimateBasis:
W el@ssumelfivolfechnicians forSixiweeks, [plus($100,000M&S

2[Technician[@100%
$100,000M&S

$100,000

$112,360

$112,360

$0

$112,360
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5.12.4 DClnstallation $0 $8,240 $0 $8,240 $8,240 $0 $8,240
Installation(@ftheDCs.
Estimate[Source:Physicist
Estimate[Basis:
W elassumelfivolfechnicians forfourweeks.
2[Technician[@[100%
5.13 Neutral[Calorimeter[(NCAL) $8,800 $16,480 $0 $25,280 $25,280 $0 $25,280
Design, fefurbish(dr(fabricate, ihstall,[@ndhakeldperational(allldomponentsforfheNeutral[Calorimeter((NCAL).
5.13.1 NCALI[Design $8,800 $0 $0 $8,800 $8,800 $0 $8,800

DesignofitheM CAL[ihstallation.
Estimate[Source:TPhysicist

EstimateBasis:
W el@assumel@physicistlandihechanicalléngineerfor@onth,@nddnelelectrical @ngineerieek.

1Physicistl@100%
1[EngineerZMechanical[@100%
1Engineer{Electricall@[25%

5.13.2 NCAL[Fabrication $0 $8,240 $0 $8,240 $8,240 $0 $8,240
Fabrication[6ffheCALlhstallation[Bardware.

Estimate[Source:Physicist

EstimateBasis:
W el@ssumelfivofechnicians forfouriveeks.

2[Technician[@100%

5.13.3 NCALIhstallation $0 $8,240 $0 $8,240 $8,240 $0 $8,240
Installation[6ffheMCAL.

Estimate[Source:Physicist

EstimateBasis:
W el@ssumelfivofechnicians forfouriveeks.

2[Technician[@100%

5.14 Trigger(TRG) $7,040 $6,180 $0 $13,220 $13,220 $0 $13,220

Design,[@onstruct,[@ndlhstallthelfriggerS8ystem{TRG). [T hislitemlhcludes
(a)Specializedirigger(detectors, Fheirlélectronics,[@ndSupportSystems,
(b)@ollection(of@llfriggersSignalsfromtheNarious[Sources,
(c)Bomputation6f[@lvariety6ffrigger[@onditions,

(d)[prescalingdfithoseldonditions,

(e)Selectionlof[@ppropriatelriggers,@nd

(f)Eheldistribution(@f frigger(Signalsfotheldatal@cquisitionf@ndall[detectorSystems.

5.14.1 TRGIDesign $7,040 $0 $0 $7,040 $7,040 $0 $7,040
Design(ofithelfrigger(TRG).

Estimate[Source:Physicist

EstimateBasis:
W el@ssumel@physicistlandelectrical@ngineerfor@onth.

1[Physicisti@[100%
1EngineerZElectricall@[100%

5.14.2 TRGFabrication $0 $4,120 $0 $4,120 $4,120 $0 $4,120
Fabrication(dffhelfrigger(TRG).

Estimate[Source:Physicist

EstimateBasis:
W el@ssumel@lphysicistlandfechnicianfor@ronth.

1[Physicisti@[100%
1T echnicianl@100%

5.14.3 TRGlIhstallation $0 $2,060 $0 $2,060 $2,060 $0 $2,060
Installation[ofthefrigger(TRG).

Estimate[Source:Physicist

EstimateBasis:
W el@ssumel@physicistlandfechnicianforfivolleeks.
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"TRGlInhstallation"[@ontinued

1Physicistl@[100%
1T echnician[@[100%

5.15 DataAcquisition{DAQ) $7,040 $12,360 $0

Design,[@onstruct,[@ndlihstalltheldatalacquisitionSystem{DAQ).[T hislitemlhcludes
(a)@lIelectronics from@ldefinedlihterfacelwith[éachldetectorSystemUpiofhedigitizers,
(b)Gollection(ofalldigitizedSignals,

(c)@n-linefprocessing,

(d)[(performanceltonitoring,[@nd

(d)[permanent(Storageldf(alidata.

$19,400

$19,400

$0

$19,400

5.15.1 DAQI[Design $7,040 $0 $0
DesigndfitheDatalAcquisition((DAQ).

Estimate[Source:Physicist

EstimateBasis:
W el@assumel@physicistlandelectrical@ngineerfor@month.

1Physicistl@[100%
1EngineerZElectricall@[100%

$7,040

$7,040

$0

$7,040

5.15.2 DAQ[Fabrication $0 $8,240 $0
Fabrication[6ffheDAQ.

Estimate[Source:Physicist

EstimateBasis:
W el@ssumelfivolphysicists@nd@fechnicianforfwolmonths.

2[Physicistl@[100%
1T echnicianl@100%

$8,240

$8,240

$0

$8,240

5.15.3 DAQIInhstallation $0 $4,120 $0
Installation[6ffheAQ.

Estimate[Source:Physicist

EstimateBasis:
W el@ssumel@lphysicistlandfechnicianfor@ronth.

1Physicistl@[100%
1Technician[@100%

$4,120

$4,120

$0

$4,120

6 DataTaking[(DATA) $0 $0 $0
Plan(@ndexecutefhefuniplanforacquiringéngineering, [@alibration,AndBeam(data.

$0

$0

$0

$0

6.1 DATAIEngineering(Run $0 $0 $0
Operation(afthel@éxperimentfor(@fivoweekléngineering@un.

Estimate[Source:Physicist

EstimateBasis:

$0

$0

$0

W el@ssumeldperations(arelanned24/7(ihfhreelShifts, withfour(peoplelperShift. MV el@lsol@assumelfourldrewsWwith[Onelday(off[@veryfour.

16[Physicistl@[100%

$0

6.2 DATAN%(Targets $0 $0 $0
Operation(dfthel@éxperimentfor(@fourfonthfunllisingthelfargetwheel@nd@ryogenic fargets.

Estimate[Source:Physicist

EstimateBasis:

$0

$0

$0

W el@assumeldperations(arelannedI24/7(ihfhreelShifts, WithfourpeoplelperShift. MV el@lsol@assumelfourldrewsWwith[Onelday(off[@veryfour.

16[Physicistl@[100%

$0

6.3 DATAICryoTarget $0 $0 $0

$0

$0

$0

$0

6.4 DATAMuMITarget(Running $0 $0 $0
Operationtoffheléxperiment(for@fivolveekfuniviththeMuMI Farget.

Estimate[Source:Physicist

EstimateBasis:

$0

$0

$0

W el@assumeldperations(areannedI24/7(ihfhreelShifts, withfourpeoplelperShift. MV el@lsol@assumelfourlérewsWwith[Onelday(off[@veryfour.

16[Physicistl@[100%

$0

6.5 DatalCollection(Complete $0 $0 $0

$0

$0

$0

$0
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7 CorelAnalysis $0 $0 $0 $0 $0 $0 $0

Process(allidatafol]
(a)@ssesslandGorrectfortheleffects[df[detectorandSystem[Galibrations,
(b)l@ompute(d-vectors(for(@llfracks,
(c)[determinelfesolutionfunctions,@nd

(d)[guantifySystematiclérrors.

7.1 Analysisevelopment $0 $0 $0 $0 $0 $0 $0
Development6f[Subsystem(@nalysispackages.

711 UBL[Analysis[Development $0 $0 $0 $0 $0 $0 $0
Development[6f[UBL[@nalysis[package.

Estimate[Source:Physicist

EstimateBasis:
W el@assumelonelphysicistieeds(fivolmonthsfoldeveloptheldode.

1Physicistl@[100%

7.1.2 TRD[AnalysisDevelopment $0 $0 $0 $0 $0 $0 $0
Development6f(TRD@nalysis[package.

Estimate[Source:Physicist

EstimateBasis:
W el@assumelonelphysicistieeds(fivolmonthsfoldevelopthedode.

1Physicistl@[100%

7.1.3 TPClAnalysisDevelopment $0 $0 $0 $0 $0 $0 $0
Development[6f[T PC[analysis[package.

Estimate[Source:Physicist

EstimateBasis:
W el@ssumeldnelphysicistieedsfouronthsfoldevelopiheldode.

1Physicistl@[100%

7.1.4 JGGAnalysisDevelopment $0 $0 $0 $0 $0 $0 $0
Development6flJGG@nalysis(package.

Estimate[Source:Physicist

EstimateBasis:
W el@ssumeldnelphysicistieeds(fivolmonthsfoldevelopthedode.

1Physicistl@[100%

7.1.5 CKOVI[AnalysisDevelopment $0 $0 $0 $0 $0 $0 $0
Development6f[CKOV(@nalysispackage.

Estimate[Source:Physicist

EstimateBasis:
W el@assumeldnelphysicistieeds(fivomonthsoldeveloptheldode.

1Physicist@100%

7.16 TOF[AnalysisDevelopment $0 $0 $0 $0 $0 $0 $0
Development[6f(TOF[@nalysis[package.

Estimate[Source:Physicist

EstimateBasis:
W el@assumelonelphysicistieeds(fivolmonthsfoldeveloptheldode.

1Physicist@100%

7.1.7 TPL-B[AnalysisDevelopment $0 $0 $0 $0 $0 $0 $0
Development[6f[T PL-Bl@nalysispackage.

Estimate[Source:Physicist

EstimateBasis:
W el@assumeldnelphysicistieeds(fivolmonthsfoldeveloptheldode.

1Physicist@100%

7.1.8 RICH[Analysis[Development $0 $0 $0 $0 $0 $0 $0
Development6f[RICH[@nalysis[package.

Estimate[Source:[Physicist
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Fermilab[E907

WBSI[Dictionary
CostBasis

Version[1.0
12/10/01L]

WBS TaskMName EDIA Labor

M&S

Total[Cost

Baseline

ToDate

Remaining

"RICH[AnalysisDevelopment"[¢ontinued

EstimateBasis:
W el@assumeldnelphysicistieeds(fivolmonthsfoldeveloptheldode.

1Physicistl@[100%

7.1.9 DClAnalysisDevelopment $0 $0
Development6f[DClanalysisipackage.

Estimate[Source:Physicist

EstimateBasis:
W el@assumelonelphysicistieeds(fivolmonthsfoldeveloptheldode.

1Physicistl@100%

$0

$0

$0

$0

$0

7.1.10 NCAL[Analysis[Development $0 $0
Development6fMICAL@nalysis[package.

Estimate[Source:Physicist

EstimateBasis:
W el@assumeldnelphysicistieeds(fivolmonthsfoldeveloptheldode.

1Physicistl@[100%

$0

$0

$0

$0

$0

7.1.11 TRG/DAQI[AnalysisDevelopment $0 $0
Development[6f(TRG/DAQ[@nalysis[package.

Estimate[Source:Physicist

EstimateBasis:
W el@assumeldnelphysicistieeds(fivolmonthsfoldeveloptheldode.

1Physicistl@100%

$0

$0

$0

$0

$0

7.2 Tracking & [PIDOhtegration $0 $0

$0

$0

Integration(6f[Subsystem(analysispackagesfblénablefrackatching,globalfitting,[@ndparticleID.

$0

$0

$0

7.2.1 UBL-TGT-TRD-TPCOracking $0 $0
Development6f[WBL-TGT-TRD-TPClihtegrated@nalysis.

Estimate[Source:Physicist

EstimateBasis:
W el@ssumelfivolphysicistsheedBnemonthibldevelopheldode.

2[Physicistl@[100%

$0

$0

$0

$0

$0

7.2.2 TPC-CKOV(Tracking&[PID $0 $0
Development[6fTPC-CKOVIihtegrated@nalysis.

Estimate[Source:Physicist

EstimateBasis:
W el@ssumelfivolphysicistsheedBnelmonthibldeveloptheldode.

2[Physicist@100%

$0

$0

$0

$0

$0

7.2.3 CKOV-TOFTracking&[PID $0 $0
Development6f[CKOV-TOFlhtegrated@nalysis.

Estimate[Source:Physicist

EstimateBasis:
W el@ssumelfivolphysicistsheedBnelmonthibldeveloptheldode.

2[Physicist@100%

$0

$0

$0

$0

$0

7.2.4 TOF-RICHTracking&[PID $0 $0
Development6f(TOF-RICHIihtegrated@nalysis.

Estimate[Source:Physicist

EstimateBasis:
W el@ssumelfivolphysicistsheedBnelmonthibldeveloptheldode.

2[Physicist@100%

$0

$0

$0

$0

$0

7.25 RICH-NCALTracking $0 $0
Development6f[RICH-NCAL [ihtegrated@nalysis.

Estimate[Source:TPhysicist

$0

$0

$0

$0

$0

[Page2000f210]




Fermilab[E907

Version[1.0

- 12/10/01L]

WBSDictionary
CostBasis
WBS TaskMame EDIA Labor M&S Total[Cost Baseline ToMate  Remaining
"RICH-NCAL [Tracking"[@ontinued

Estimate[Basis:

W el@assumelfivolphysicistseedBnelmonthibldeveloptheldode.

2[Physicisti@[100%
7.3 CorelAnalysis[Production $0 $0 $0 $0 $0 $0 $0

Production@nalysispassfhroughlallidata, [producing four¥ectorfhomentalandparticleID for(@llfracks.

Estimate[Source:Physicist

Estimate[Basis:

W el@ssumelonelphysicistiwill Aeed fivolhonths fbpass@lldatathroughfhedorelanalysis.

1Physicistl@[100%
8 ProjectManagement $0 $0 $0 $0 $0 $0 $0

Projectfhanagementforthel@onstruction6f[E907.
Estimate[Source:Physicist

EstimateBasis:

W el@ssumeldnelphysicistiwill ieed [BneeekperonthiofrackthelprojectdevelopmentlduringfhelGonstructionyear.

1[Physicistl@25%
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Appendix B. Effort Estimate

WBS effort, broken down into Physicists, Engineers, and Technicians. Durations in weeks;
effort in manweeks.
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FermilabE907

Version[1.0

Effort 12/10/01
WBS TaskMame Duration Physicist Engineer  Technician
E907 2390Wks 811.89 107.8 331.25
1 ExperimentDesign 500Wks 50 0 0
2 Meson[DetectorBuilding (MDB)[ 20.60Wks 0 1 28.8
2.1 MDBI[Preparation[Planning 10wk 0 1 0
2.2 MC6[Clearl$toragefromToplof il 30Wks 0 0 15
2.3 Openland[ClearPretargetEnclos 7.60Wks 0 0 12
231 PTERemovelConcretelllidBlocks 30wks 0 0 0
2.3.2 PTERemovel$teellid 10wk 0 0 0
2.3.3 PTERemovelSteelSideWalls 10wk 0 0 5
2.34 PTEDisconnectMagnets 20Wks 0 0 4
2.3.5 PTEMRemoveMagnets 3ldays 0 0 3
2.4 Openl@and[Clear(TargetPilel(TP) 4.60Wks 0 0 1.8
24.1 TPIRemovelConcretelidBlocks 20Wks 0 0 0
2.4.2 TPIRemovelSteelPlugs 10wk 0 0 0
2.4.3 TPIRemove[Downstream[Concrete 10wk 0 0 0
244 TPDisconnectMagnet 2[days 0 0 0.8
245 TPIRemoveMagnet 1[day 0 0 1
3 E907Beamline(BEAM)inMC6 31.60Wks 5 8 21
3.1 BEAMI[OpticslandMechanicalDesi 80Wks 4 8 0
3.2 BEAMMagnetnstallation 60Wks 1 0 12
3.21 BEAMIInstall[3Dipoles 30Wks 0 0 6
3.2.2 BEAMInstalll4[@Quadrupoles 20Wks 0 0 4
3.2.3 BEAM[Survey 10Wvk 1 0 2
3.3 Close[PretargetEnclosure 60Wks 0 0 9
3.3.1 PTEReplace[Steel[SideWalls 10wk 0 0 5
3.3.2 PTERemovelT-Blockower[Steel 10wk 0 0 4
3.3.3 PTEReplace[Steelllid 10wk 0 0 0
3.34 PTEReplacelConcretelllidBlocks 30Wks 0 0 0
3.4 Closel(TargetPile 8Wks 0 0 0
34.1 TPReplaceownstream[Concrete 10wk 0 0 0
3.4.2 TPReplacelSteelPlugs 10wk 0 0 0
3.43 TPReplacelConcrete(lidBlocks 20Wks 0 0 0
4 MesonWorm[IMC7)[Preparation 61.80Wks 0 9 48
4.1 RemovelorStageHyperCPDetec 4.40Wks 0 0 6.8
411 MC7RemoveRBPWC 20Wks 0 0 4
4.1.2 MC7RemoveMuon[Arms 20Wks 0 0 2
4.1.3 MC7Remove2HODO 2[days 0 0 0.8
4.2 RemoveBM109Magnets 3.40Wks 0 0 5.8
421 MC7DisconnectBM109Magnets 10wk 0 0 1
42.2 MC7[PrepOutsidelArealfor[Crane 10wk 0 0 3
4.2.3 MC7RemovellUtilities 10wk 0 0 1
424 MC70penWormUS 2[days 0 0 0.8
425 MC7RiglOutBM109Magnets 10wk 0 0 0
4.3 CloseMC70WormUS 3wks 0 0 8
43.1 MC7USReplacePanelsandInsul 10wk 0 0 2
4.3.2 MC7USRestoreWtilities 20wks 0 0 6
4.4 MBottom[$horing 100wks 0 9 24
441 MB[ShoringEngineering[&[[Design 60ks 0 9 0
4.4.2 MB[ShoringFabrication 30Wks 0 0 9
443 MB[Shoringlnstallation 30Wks 0 0 15
444 MC[Slab 10wk 0 0 0
4.5 MC7IDS[Roof 9.60Wks 0 0 3.4
45.1 MC7Temporary(Wall 5[days 0 0 0
45.2 MC7RemoveDS[Roof 7ldays 0 0 14
453 MC7ReplaceDS[Roof 20Wks 0 0 2
4.6 MC7MagnetPrimaryPower 40Wks 0 0 0
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FermilabE907

Version[1.0

Effort 12/10/01
WBS TaskMame Duration Physicist Engineer  Technician
5 EQ07EXperiment{inMMC7) 1930Wks 106.89 89.8 233.45
5.1 MC7Design 40Wks 0 6.8 0
5.2 UpstreamBeamlineDetectors{U 23.80Wks 5 4 26
521 UBL[Design 40Wks 1 4 0
5.2.2 UBL[$econdaryProduction(Target! 40Wks 0 0 8
523 UBLTracking[ChamberRefurbishn 40Wks 0 0 4
5.2.4 UBLI[Cerenkov{BCKV)[Fabrication 40Wks 0 0 8
5.2.5 UBL[hstallation 20wks 4 0 6
5.25.1 UBLI[PretargetEnclosurelDetectors 20Wks 2 0 4
5.2.5.2 UBLTargetPileDetectors(nstallat 20Wks 2 0 2
5.3 Jolly[GreenGiant[UGG) 750Wks 1 7 5.5
5.3.1 JGG[Movel&[IhstallationDesign 40Wks 1 5 0
5.3.2 JGGReplacement[CToil 200Wks 0 2 0
5.3.3 JGGlAssembly Sldays 0 0 1
5.34 JGGIConnections 10wk 0 0 4.5
5.4 RosielMagnet[{Rosie) 40.80Wks 1 5 5.3
541 RosieMovel&[IhstallationDesign 40Wks 1 5 0
5.4.2 Rosie[Assembly 4[days 0 0 0.8
5.4.3 Rosiel[Connections 10wk 0 0 4.5
55 Differential[Cerenkov{ICKOV) 90.40wks 2.4 8 23.2
5.5.1 CKOV[Move 10Wvk 0 0 2
5.5.2 CKOVIChamberMovel&hstallatio 20Wks 0.5 1 0
5.5.3 CKOVIEquipmenthstallationDesi 20Wks 0.5 3 0
554 CKOVUndercarriageFFabrication 40Wks 0 2 8
5.5.5 CKOVI[FreonRecovery[Fabrication 40Wks 0 2 8
5.5.6 CKOVILocatelih[Position 2[days 0.4 0 1.2
55.7 CKOVIAlignMirrors 10wk 1 0 0
5.5.8 CKOVI[Connections 20Wks 0 0 4
5.6 Magnets&[CKOVIhMC7 0.20wks 0 0 0
5.7 ExperimentalTargets(ETGT) 46.80Wks 4 7 20
57.1 TargetlWheel[[TGTW) 100wks 1 1 3
5.7.1.1 TGTWIDesign 5[days 1 1 0
5.7.1.2 TGTWFabrication 20Wks 0 0 2
5.7.1.3 TGTW! hstallation 10Wvk 0 0 1
5.7.2 Cryogenic[Target{(CTGT) 12wks 2 4 12
5.7.2.1 CTGTDesign 40Wks 2 4 0
5.7.2.2 CTGTIFabrication 40Wks 0 0 8
5.7.2.3 CTGTlnhstallation 20Wks 0 0 4
5.7.3 NuMITargetlSamplel(NTGT) 70wks 1 2 5
5.7.3.1 NTGTDesign 20wks 1 2 0
5.7.3.2 NTGTFabrication 40Wks 0 0 4
5.7.3.3 NTGTIhstallation 10Wvk 0 0 1
5.8 Target[RecoilDetector{[TRD) 160ivks 16 16 24
5.8.1 TRDDesign 80Wks 8 16 0
58.2 TRD[Fabrication 40Wks 4 0 12
5.8.3 TRDlnhstallation 40Wks 4 0 12
59 Time[ProjectionChamber{TPC) 152.20wks 12.24 6 15
5.9.1 TPCMovelfoFNAL 5.40Wks 0 0 2
5.9.1.1 TPCMovelShipping[Container 10wk 0 0 2
5.9.1.2 TPCMovelTransportation 10wk 0 0 0
59.2 TPC[Assess[Condition 10wk 4 0 1
5.9.3 TPCTestlinMtest 200wks 3.24 0 4
5.9.3.1 TPCMTestlhstallation 4[mons 3.2 0 4
5.9.3.2 TPCMtestTesting 40Wks 0.04 0 0
594 TPClnstallationDesign 40Wks 1 6 0
5.9.5 TPClnstallation 40Wks 4 0 8
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Effort 12/10/01
WBS TaskMame Duration Physicist Engineer  Technician
5.10 Time-of-Flight[[TOF) 36.80wks 14 6 24
5.10.1 TOFDesign 40Wks 4 6 4
5.10.2  TOF[Fabrication 40Wks 4 0 8
5.10.3  TOF(nstallation 60Wks 6 0 12
511 Ringmaging[Cerenkov[{RICH) 87.40Wks 11.75 8 25.45
5111 RICHIhstallationDesign 40Wks 1 8 0
5.11.2 RICHExtraction@romPC4 3.40Wks 0.5 0 7.6
5.11.2.1 RICHRemovePMTs 20Wks 0 0 2
5.11.2.2 RICH[OpenEndFlanges 2[days 0 0 1.6
5.11.2.2 RICHRemovelMirrors 10wk 0.25 0 2
5.11.2.£ RICHIDisconnect[SupportEquipme 10wk 0.25 0 2
5.11.3 RICH[PositionTankihC7 1lday 0 0 0.8
5.11.4  RICHInhstalllMirrors 10wk 0.5 0 2.25
5.11.5 RICH[CloseEndFlanges 3ldays 0 0 1.8
5.11.6 RICHhstallBSupportEquipment 20Wks 0.5 0 4
5.11.7 RICHGas[CTlean[&[FllI 10wk 0.25 0 1
5.11.8 RICH[Purchase[PMTs 0.20Wks 0 0 0
5.11.9 RICHIlnhstalllPMTs 20wks 1 0 4
5.11.10 RICHFrontEndElectronics 60Wks 6 0 0
5.11.11 RICHInstalllElectronics 20Wks 2 0 4
5.12 DriftlChambers{DC) 48.80Wks 15 3 31
5.12.1 DCMovel&lnstallationDesign 60Wks 15 3 3
5.12.2 DCMove 40Wks 0 0 8
5.12.3 DCParts[Fabrication 60Wks 0 0 12
5.12.4 DClnstallation 40Wks 0 0 8
5.13 Neutral[Calorimeter[{NCAL) 190wks 4 5 16
513.1 NCAL[Design 40Wks 4 5 0
5.13.2 NCAL[Fabrication 40Wks 0 0 8
5.13.3 NCALInstallation 40Wks 0 0 8
5.14 Trigger{TRG) 100wks 10 4 6
5.14.1 TRGI[Design 4[Wks 4 4 0
5.14.2 TRGI[Fabrication 40Wks 4 0 4
5.14.3 TRG(hstallation 20Wks 2 0 2
5.15 DatalAcquisition{([DAQ) 160wks 24 4 12
5.15.1 DAQIDesign 40Wks 4 4 0
5.15.2 DAQ(Fabrication 8Wks 16 0 8
5.15.3 DAQnstallation 40Wks 4 0 4
6 DatalTaking[(DATA) 380wks 480 0 0
6.1 DATAIENgineering[Run 20Wks 32 0 0
6.2 DATA%[Targets 140Wks 224 0 0
6.3 DATAILCryo[Target 120Wks 192 0 0
6.4 DATAMuMITarget[Running 20Wks 32 0 0
6.5 DatalCollection[Complete Ohwks 0 0 0
7 CorelAnalysis 360Wks 144 0 0
7.1 AnalysisDevelopment 160Wks 96 0 0
7.1.1 UBL[AnalysisiDevelopment 80Wks 8 0 0
7.1.2 TRD[AnalysisDevelopment 80Wks 8 0 0
7.1.3 TPC[Analysis[Development 160Wks 16 0 0
7.14 JGG[AnalysisDevelopment 80Wks 8 0 0
7.15 CKOV[AnalysisDevelopment 80Wks 8 0 0
7.1.6 TOF[Analysis(Development 80Wks 8 0 0
7.1.7 TPL-B[AnalysisDevelopment 80Wks 8 0 0
7.1.8 RICH[AnalysisDevelopment 80Wks 8 0 0
7.1.9 DClAnalysisDevelopment 80Wks 8 0 0
7.1.10 NCAL[Analysis[Development 80Wks 8 0 0
7.1.11  TRG/DAQ[AnalysisDevelopment 80Wks 8 0 0
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WBS TaskMName Duration Physicist Engineer Technician
7.2 Tracking[&[PIDntegration 120wks 40 0 0
7.2.1 UBL-TGT-TRD-TPC[Tracking 40Wks 8 0 0
7.2.2 TPC-CKOV(Tracking&PID 40Wks 8 0 0
7.2.3 CKOV-TOF([Tracking&[PID 40Wks 8 0 0
7.2.4 TOF-RICHTracking[&PID 40Wks 8 0 0
7.25 RICH-NCALTracking 40Wks 8 0 0
7.3 CorelAnalysisProduction 8Wks 8 0 0
8 ProjectManagement 1040Wks 26 0 0
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Appendix C. Schedule

WBS Schedule, limited to FYO1-FYO03.
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Version(1.0

Schedule 12/11/010)
[Qurm, =002 [Qtr2,2002 [QtrB,2002 [Qtra,2002 [Qtr1, 2003 [Qtr2,2003 [Qtr3,2003 [ Qtr@,2003 [ Qtra1, 2004 |
WBS Task@Name Start Duration Finish MilestoneD | Oct | Nov | Dec | Jan | Feb | Mar May | Jun Nov | Dec | Jan |Feb | Mar May | Jun
E907 6/ 1/ 99| 2390Wks | 12/ 29/ 0812/ 29/ O

1 ExperimentDesign 1/1/01 500Wks | 12/14/01 12/29/03

2 Meson(DetectorBuilding[(MDB)I | 1/ 16/ 02 20.60Wks 6/ 7/ 02 71 1/ 02

21 MDBPreparationPlanning 1/16/02 1wk | 1/22/02 1/22/02

22 MC6I[Clear[$toragefrom(Toplc | 3/13/02 3wks 4/2/02 4/2/02

2.3 Open(and(ClearPretargetEr 4/ 3/ 02 7.60Wks 5/ 24/ 02 6/ 7/ 02

231 PTE[RemovelConcretelli 4/3/02 30wks | 4/23/02 4/23/02

23.2 PTERemovelSteeldid 4/24/02 10wk 4/30/02 4/30/02

233 PTERemovelSteelSidel 5/1/02 10wk 5/7/02 5/7/02

234 PTEDisconnectMagnets 5/8/02 20Wks | 5/21/02 5/21/02

235 PTERemoveMagnets 5/22/02 3idays | 5/24/02 7/1/02

2.4 Openland(ClearTargetPile[ 5/ 8/ 02 4.60Wks 6/ 7/ 02 6/ 7/ 02

24.1 TPRemovelConcrete(lid 5/8/02 20wks | 5/21/02 5/21/02

242 TPRemovelSteel Plugs 5/22/02 10vk 5/28/02 5/28/02

243 TPRemoveDownstream | 5/29/02 1wk 6/4/02 6/4/02

244 TPDisconnectMagnet 6/5/02 2[days 6/6/02 6/6/02

245 TPRemoveMagnet 6/7/02 1day 6/7/02 7/1/02

3 E907Beamline[((BEAM)InMC6 1/ 30/ 02 31.60Wks 9/ 6/ 02 9/ 30/ 02

3.1 BEAMOptics[andMechanical 1/30/02 8Wks | 3/26/02 6/7/02

3.2 BEAMMagnetnstallation 6/ 10/ 02 60vks 7/ 19/ 02 8/ 12/ 02

3.2.1 BEAMIhstallBMDipoles 6/10/02 3Wks 6/28/02 6/28/02

3.2.2 BEAMIhstall@Quadrupc 7/1/02 20Wks 7/12/02 7/12/02

3.23 BEAMSBurvey 7/15/02 10vk 7/19/02 9/30/02

3.3 Close[PretargetEnclosure 7/ 15/ 02 60vks 8/ 23/ 02 9/ 30/ 02

3.3.1 PTEReplacel$teelSidel | 7/15/02 10vk 7/19/02 7/19/02

3.3.2 PTERemovelT-Blockdo\ | 7/22/02 10k 7/26/02 7/26/02

3.3.3 PTEReplacelSteelLid 7/29/02 10vk 8/2/02 8/2/02

334 PTEReplaceConcretell 8/5/02 3Wks | 8/23/02 9/30/02

3.4 CloselTargetPile 7/ 15/ 02 8Wks 9/ 6/ 02 9/ 30/ 02

341 TP[Replaceownstream |  7/15/02 1wk | 7/19/02 7/19/02 7/ 15

3.4.2 TPReplacelSteelPlugs 7122102 10vk 7/26/02 7/26/02 71| 2:

343 TP[ReplacelConcretelllid | 8/26/02 20Wks 9/6/02 9/30/02 8/ 26

4 MesonWorm[(MC7)[Preparation 1/ 2/ 01 61.80Wks 3/ 8/ 02 9/ 30/ 02

4.1 RemoveldriStageMyperCPI 1/ 2/ 01 4.40Wks 1/ 31/ 01 1/ 31/ 01

4.1.1 MC7Removed[PWC 1/2/01 20Wks 1/15/01 1/15/01

412 MC7[RemoveMuon[Arms | 1/16/01 20wks | 1/29/01 1/29/01

4.1.3 MC7[Remove2[HODO 1/30/01 2days 1/31/01 1/31/01 HE

4.2 RemoveBM109Magnets 2/ 1/ 01 3.40wks | 2/23/ 01| 2/23 01 ——l
Task _ Milestone < RolledWp[Task _ RolledWpProgress IS  Project[Summary Pu———
CriticalTask |:| Summary _ Rolled[Wp(CriticalTask |:| Split e GroupBySummary _
Progress IS Critical[Summary .:. RolledWpMilestone > External(Tasks [
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Version(1.0

Schedule 12/11/01(]
Qtr(1,[2002 [Qtr2,2002 [QtrB,2002 Qtr(3,2002 [Qtr1, 2003 [Qtr2,2003 [Qtr3,2003 [ Qtr@,2003 [ Qtra1, 2004

WBS | TaskName Start Duration Finish MilestoneD | Oct [Nov [ Dec | Jan [Feb [ Mar [ Apr [May [Jun | Jul JAug [Sep [ Oct [Nov [Dec [ Jan [Feb [ Mar [ Apr [May [Jun [ Jul [ Aug [Sep [ Oct [ Nov [ Dec

221 MC7IDisconnect®M1091 | 2/1/01 Tk | 277701 217101 B : : : : : :

722 MC7[PreputsideAreal |  2/1/01 1Wk| 2701 2/7/01

773 MC7Removelltilities 278101 k| 2714001 | 2/14fo1

724 MC70OpenWormiUS 2/15/01 2[Mays | 2/16/01 | 2/16/01

225 MC7RiglOUtBM109Mag | 2/19/01 1wk | 2/23/01 2/23/01 3

23 CloseMC7Wormmws 10/ 15/ 01 3wks | 11/2/01 | 9/ 30/ 02 | QP

231 MC7USReplacelPanels | 10/15/01 1wk | 10/19/01 | 10/19/01 |5 :

4.3.2 MC7US[Restore[Utilities | 10/22/01 20Wks 11/2/01 9/30/02 zzli

v MBottomShoring 8 1/ 01 10wks | 10/ 9/ 01 | 10/ 9/ 01

441 MBIShoringEngineering! 8/1/01 60Wks | 9/11/01 9/11/01

242 MBShoring Fabrication 9/5/01 3ks | 9/25/01 9/25/01

243 MBShoringdhstallation | 9/19/01 3mvks | 10/9/01 10901 |§

244 MCSlab 9/17/01 1wk | 9/21/01 9/21/01

45 MC7MSMRoof 1/ 2/ 02 9.60Wks | 3/ 8/ 02 | 8 29/ 02

451 MC7TemporaryWall 1/2/02 5idays 1/8/02 1/8/02

752 MC7RemoveDSRoof 1/9/02 7days| 1/17/02 1/28/02 N

153 MC7ReplacelSIRoof 2/25/02 2vks | 3/8/02 9/30/02 5 eS|

46 MC7MagnetPrimaryPower 1/2/02 4fwks | 1/29/02 9/30/02 ap *~

5 E907[Experiment{in(MC7) 6/ 1/ 99 193wks | 2/ 10/ 03 | 2/ 10/ 03 !,

51 MC7Design 1/2/02 atwks | 1/29/02 2/10/03

5.2 UpstreamBeamlineetector| 1/ 29/ 02 23.8Wks 71 12/ 02 8/ 19/ 02

521 UBLDesign 1/29/02 afwks | 2/25/02 2/25/02

522 UBLSecondary®roductii| 2/26/02 avks | 3/25/02 6/28/02

523 UBL(racking[Chamber(® | 2/26/02 afwks | 3/25/02 6/28/02

52.4 UBL(Terenkov{BCKV)E: |  2/26/02 afks | 3/25/02 6/28/02

525 UBL{nstallation 71 1/ 02 20Wks | 7/ 12/ 02| 8/ 5/ 02

5251 UBLPretargetEnclc|  7/1/02 20hks | 7/12/02 7112102

5252 UBLTarget®ileMet | 7/1/02 20ks | 7/12/02 7112102

53 JollyGreenGiantUGG) 5/ 1/ 01 750ks | 10/ 7/ 02 | 2/ 10/ 03 i : :

531 JGGMoveRhstallationl | 1/1/02 Jiks| 128002 | 1/28/02 k]

532 JGGIReplacementCoil 5/1/01 200wks | 9/17/01 9/17/01 j

533 JGGAssembly 1/29/02 S@ays | 2/4/02 2721102 ; ;

534 JGGIConnections 10/1/02 1wk | 10/7/02 2/10/03

54 RosielMagnet{Rosie) 12102 | 40.8wks | 10/ 14/ 02| 2/ 10/ 03 A : : :

541 Rosie[Move[&[Ihstallation 1/2/02 40Wks 1/29/02 1/29/02

542 Rosie[Assembly 2/5/02 4days | 2/8/02 2/21/02 21 5}

543 RosielConnections 10/8/02 1wk | 10/14/02 2/10/03 10/ ﬁ

55 Differential Cerenkov[(CKOV | 9/ 25/ 00 | 90.4GWks | 6/ 18/ 02 | 2/ 10/ 03 _—

551 CKOViMove 9/25/00 TGk | 972900 | 9/29/00 ;

552 CKOVIChamberMove@[ |  1/2/02 20ks | 1/15/02 1/15/02 :u 2. | |
Task _ Milestone < RolledWp(Task _ Rolled@WpProgress IS ProjectSummary Pu———
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553 CKOVIEquipment(nstall: | 4/23/02 20Wks | 5/6/02 5/6/02 R 4/ 23 : : : : : :

554 CKOVUndercarriage[Fat | 1/23/02 aihks | 2/19/02 | 2/19/02 123 5

5.5.5 CKOVIFreonRecovery[F. 5/8/02 40Wks 6/4/02 6/4/02 3

556 CKOVlocatelih[Position 2/20/02 2ldays | 2/21/02 2/21/02

5.5.7 CKOVIAlignMirrors 2/22/02 10wk 2/28/02 6/4/02

5.5.8 CKOVIConnections 6/5/02 20Wks 6/18/02 2/10/03

5.6 Magnets[&CKOVIhC7 2/22/02 0.20Wks 2/22/02 2/22/02

5.7 ExperimentalTargets((ETGT| 2/ 27/ 02 46.80Wks 1/ 20/ 03 2/ 10/ 03

5.7.1 TargetWheel [TGTW) 2/ 27/ 02 100wks 5/ 7/ 02 9/ 30/ 02

5.7.1.1 TGTWDesign 2/27/02 5idays 3/5/02 3/5/02

5.7.1.2 TGTWIFabrication 3/14/02 20Wks 3/27/02 4/30/02

5.7.1.3 TGTWihstallation 5/1/02 10vk 5/7/02 9/30/02

5.7.2 CryogenicTarget[([CTG | 10/ 29/ 02 120wks 1/ 20/ 03 2/ 10/ 03

5.7.2.1 CTGTDesign 10/29/02 40hWks | 11/25/02 11/25/02

5.7.2.2 CTGTFabrication 12/10/02 40Wks 1/6/03 1/6/03

5.7.23 CTGThstallation 1/7/03 20Wks 1/20/03 2/10/03

5.7.3 NuMITargetiSample(N' | 11/ 26/ 02 70Wks 1/ 13/ 03 2/ 10/ 03

5.73.1 NTGTDesign 11/26/02 20Wks 12/9/02 12/9/02

5.7.3.2 NTGTFabrication 12/10/02 40Wks 1/6/03 1/6/03

5.7.3.3 NTGThstallation 1/7/03 10vk 1/13/03 2/10/03

5.8 TargetRecoiletector[TRD | 10/ 1/ 02 160Wks 1/ 20/ 03 2/ 10/ 03

5.8.1 TRDDesign 10/1/02 8Wks | 11/25/02 11/25/02

5.8.2 TRD[Fabrication 11/26/02 4hWks | 12/23/02 12/23/02

5.8.3 TRDnstallation 12/24/02 40Wks 1/20/03 2/10/03

5.9 TimelProjection[Chamber{T 6/ 1/ 99 152.20Wks 4/ 30/ 02 9/ 23/ 02

5.9.1 TPCMovelloFNAL 6/ 1/ 99 5.40Wks 7171 99 7171 99

59.1.1 TPCMovelShipping 6/1/99 10k 6/7/99 6/7/99

5.9.1.2 TPCMovelTranspor 711199 1wk 717199 717199

5.9.2 TPCIAssess[Condition 7/25/00 10vk 7/31/00 7/31/00

5.9.3 TPClTestlinMtest 6/ 1/ 01 200Wks | 10/ 18/ 01 1/ 1/ 02

59.3.1 TPCMTestlhstallati 6/1/01 4lnons 9/20/01 9/20/01

5.9.3.2 TPCMtest[Testing 9/21/01 4hWks | 10/18/01 4/2/02

594 TPClIhstallationDesign 3/6/02 40Wks 4/2/02 4/2/02

5.9.5 TPClhstallation 4/3/02 40Wks 4/30/02 4/30/02

5.10 Time-of-Flight[[TOF) 3/ 27/ 02 36.8Wks 12/ 9/ 02 2/ 10/ 03

5.10.1 TOFDesign 3/27/02 40Wks 4/23/02 9/30/02

5.10.2 TOF[Fabrication 10/1/02 4hWks | 10/28/02 10/28/02

5.10.3 TOF(nstallation 10/29/02 60Wks 12/9/02 2/10/03

5.11 RingmagingCerenkov(RIC 6/ 1/ 01 87.40Wks 2/ 3/ 03 2/ 10/ 03 '

5.11.1 RICHhstallationDesign 1/30/02 4hWks | 2/26/02 2/26/02
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5112 RICHEXtractionfrom® | 6/ 1/ 01 3.40Wks | 6/ 25/ 01| 6/ 25/ 01 — : : : : : : :
51121 RICHRemovelPMTs | 6/1/01 20ks | 6/14/01 6/14/01
51122 RICHpenEndFla|  6/15/01 2@ays | 6/18/01 6/18/01
511.2.3 RICHRemoveMirrol | 6/19/01 1Wk| 6/25/01 6/25/01
51124 RICHIDisconnectSL | 6/1/01 1wk|  6/7/01 6/7/01
5113 RICHPositionTankin®i(| _ 4/3/02 day| 4/3/02 13/02 a3l
5114 RICHIstallMirrors 44J02 1wk | 4/10/02 4710/02 44 %
5.11.5 RICH[CloseEndFlanges | 4/11/02 3idays 4/15/02 4/15/02 4/ il
5116 RICHInstallSupportEqu | 4/16/02 20Wks | 4729102 4129/02 4 16
5117 RICHGasClean BFII 4/30/02 1Wk| 5/6/02 9/30/02 %4/ 30 1
5118 RICHPurchasePMTs 10/1/02 0.2Wks | 10/1/02 2/10/03 10/ 1'
5119 RICHInstallPMTs 4/30/02 20ks| 513/02 | 11/11/02 4/ 30 j
5.11.10 RICHIFrontEndElectron | 10/1/02 6wks | 1U/11/02 | 11/11/02 : 10/ 1‘: :
51111 RICHIhstallElectronics 1/21/03 20Wks | 2/3/03 2/10/03 : 1/ 28 :|
512 DriftiChambers(DC) 1/2/02 | 488Wks| 12/ 9/ 02| 2/ 10/ 03 12 : : :
5120 DCMovestallation | 1/2/02 6vks | 2/12/02 | 2/12/02 T
5122 DCMove 2/13/02 4fwks | 3/12/02 9/30/02 : 2 13
5123 DCPartsFabrication 1071702 6iwks | 11/11/02 | 11/11/02
5124 DCinstallation Ti/12i02 AWks| 12902 | 210003
513 Neutral Calorimeter{NCAL) | 10/ 1/ 02 | _ 19Gwks | 2/ 10/ 03 | 2/ 10/ 03 10/ 1§ Iy
5131 NCALMDesign 10/1/02 4fwks | 10/28/02 | 10/28/02 i i 100 1 ‘
5132 NCAL[Fabrication 10/29/02 4fwks | 11/25/02 | 11/25/02 1%&'_
5133 NCALTnstallation 1714103 Jvks| 2/10/03 | 2/10/03 114 Ej
5.14 Trigger{TRG) 3/ 26/ 02 100wks | 6/ 3/ 02 | 9/ 30/ 02 3/ ZGH : ;
5141 TRGMDesign 372602 aiWks | 422002 | 4i22/02 :
5142 TRG Fabrication 423/02 4wks | 5/20/02 5/20/02 ‘
5143 TRGhstallation 5/21/02 20vks | 6/3/02 /3002
5.15 DataAcquisition [DAQ) 2/ 26/ 02 160Wks | 6/ 17/ 02 | 9/ 30/ 02 2/ 26#
5151 DAQIDesign 2126102 4fwks | 3/25/02 32502 5
5152 DAQFabrication 3/26/02 8ks | 5/20/02 5/20/02
5153 DAQUnstallation 5/21/02 afwks | 6/17/02 9/30/02
3 DataTaking (DATA) 2/ 11/ 03 38Wks | 11/ 3/ 03 | 11/ 3/ 03 W
6.1 DATAIEngineering[Run 2/11/03 20Wks | 2/24/03 2/24/03
62 DATAO%Targets 2/25/03 TATWKks | 6/2/03 6/2/03
63 DATACryolTarget 7129103 120Wks | 10/20/03 | 10/20/03
64 DATANuMITargetiRunning | 10/21/03 2Mwks | 11/3/03 11/3/03 10/ 21
6.5 DatalCollection[Complete 11/3/03 Owks | 11/3/03 11/3/03 : ‘ 11/ 3
7 CoreAnalysis 4/ 22/ 03 360Wks | 12/ 29/ 03| 12/ 29/ 03 ‘ : N
7.1 AnalysisDevelopment 4/ 22/ 03 160wks 8/ 11/ 03 8/ 11/ 03 4/ 22 i
7.1.1 UBL[AnalysisDevelopme |  4/22/03 8wks | 6/16/03 10/6/03 4} 22-
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7.1.2 TRD[AnalysisDevelopme | 4/22/03 8Wks | 6/16/03 10/6/03 P : : : : 4/ 22 : :
713 TPC@AnalysisDevelopme | 4/22/03 16Wks | /1103 | 10/6/03 4 22 : :
7.14 JGGAnalysisevelopme | 4/22/03 8wks | 6/16/03 10/6/03 4} 22-
7.15 CKOVMnalysisDevelopn |  6/3/03 8lWks | 7/28/03 10/6/03 H : : : : :
7.1.6 TOF[AnalysisDevelopme 6/3/03 8Wks |  7/28/03 10/6/03 :
717 TPL-BAnalysisDevelopn | 6/3/03 8iwks | 7/28/03 | 10/6/03
718 RICHAnalysisDevelopm | 6/3/03 8iwks | 7/28/03 | 10/6/03
7.1.9 DClAnalysisDevelopmer 6/3/03 8Wks | 7/28/03 10/6/03
7110 NCAL@nalysisDevelopn | 6/3/03 8iWks | 7/28/03 | 10/6/03
7111 TRG/DAQPnalysisDeve | 6/3/03 8ks | 7/28/03 10/6/03
72 Tracking@PIDIntegration | 8/ 12/ 03 120wks | 11/ 3/ 03 | 11/ 3/ 03
721 UBL-TGT-TRD-TPCTrac | 8/12/03 4wks|  9/8/03 11/3/03
722 TPC-CKOVITracking &P | 8/12/03 4iwks | 97803 11/3/03
723 CKOV-TOFTracking@&® | 9/9/03 4fwks | 10/6/03 11/3/03
724 TOF-RICHITracking &Pl | 9/9/03 4fwks | 10/6/03 11/3/03
725 RICH-NCALTracking 10/7/03 Jiwks| 11/3/03 | 11/3/03
7.3 Core[AnalysisProduction 11/4/03 8Wks | 12/29/03 12/29/03 11/ 4
5 Projectmianagement 172701 T0dmks | 12730002 | 12729103 g
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