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Schedule Evaluation Fage 2 

cases, ie., optimistic, pessimistic, probable, and holding the current ROD. The Facility contracts were 
studied first. Once their impacts and access dates were determined, schedules were developed for 
each of the Systems contracts for each case using the forecasted access dates and contractually 
approved Systems schedule durations as a basis. with adjustments for the assumptions in each case. 
From these two inputs a combined MOS-1 schedule was prepared for each scenario, resulting in 
different Revenue Operations Dates. This information was then reviewed with senior management at 
PDCD and RTD. and modifications were made to incorporate their judgments. For all scenarios. a 
contingency was also included between facilities and systems contracts to cover unanticipated events 
or circumstances, and a 6 month Pre-Revenue Operations period was maintained. Following final 
review and acceptance of these schedules, the information was summarized for presentation to the RTD 
Board of Directors. 

An analysis was also made of areas where changes in logic could potentially be made for tuture 
recovery of time should it become necessary. This analysis was prepared to provide additional 
information on the amount of real contingency in the schedule. 

Summary of Results 

Based on the assumptions in the anached analysis, the resultant MOS-1 schedules are as follows: 

Revision 6D 

Optimistic 

Pessimistic 

Probable 

Contract Analysis 

General Assumptions 

ROD 

4 Jan 93 

1 May93 

15 Mar94 

10 Sep 93 

1. 3 month contingency between A610 and A620. 

2. 3 month contingency between Stage II and A620. 

Contract A130, Main Shop and Yard Leads 

Slippage 
(months) 

0 

-4.0 

-14.5 

-8.2 

Work Is currently 3 months behind schedule. Three schedule problems confront this contract. 
The !!W Is delayed approval of the slurry wall excavation support system, which delayed 
construction of the slurry wall. The slurry wall support design was finally approved In ear1y 
March, 4 months late. The support design for Bent #4 at the 101 freeway Is still not approved 
by Caltrans and prevents slurry waif excavation in the 1 O 1 freeway area. The second schedule 
problem is potential tunneling delays due to the contractor's planned use of the A141 
equipment, which will available 5 months later than planned. Contractually the A130 Contractor 
should not rely on equipment from other jobs, but he has. Alternative equipment may be 
available, which could mitigate this delay. The !h!!Q Is delays to Caltrans busway work at the 
south end of the station. Caltrans must complete their work before the slurry wall can be 
completed, and Caltrans is behind schedule. In addition, this contract has potential 
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contaminated soil problems, the extent of which will not be known until the ground is 
excavated. 

CASE RACKWORK JAYS STAGE II JAYS COMPLETION JAYS 

Current Contract 6 Mar90 n/a 8 Jun 90 

REV SD 6 Mar90 0 n/a 8 Jun 90 0 

OPTIMISTIC 15Jul90 131 n/a 17 Oct 90 131 

PESSIMISTIC 15 Feb 91 346 n/a 15 May 91 341 

PROBABLE 15 Dec 90 284 n/a 15 Feb 91 252 

Note: Days are calendar day variance from the Rev. SD schedule. 

Assumptions 

Optimistic 

1. The Caltrans Contractor will not complete the 101 Freeway ramp work until 1 
Apr 89, which will cause a 4 1 /2 month delay to completing the slurry wall 
excavation. 

2. The potential 5 month tunnel machine delivery delay, while waiting for the 
Contract A141 tunnel machine to be available, will be mitigated by procuring 
alternative, less sophisticated tunnel equipment. The equipment would. be 

· ·delivered in five months (8 Sep 89), assembled in 22 calendar days, and 
digging would start by 1 Oct 89, which is the current schedule date. 

3. Grouting of the tunnel will take place on 3 shifts, instead of the currently 
scheduled 1 shift. 

4. Hazardous materials are not found in the excavation of the tunnel or 
tunnel/transfer zone area. 

5. The combined effect of the above 4 Items is a 4 1 /2 month schedule delay. 

Pessimistic 

1. The Caltrans Contractor will not complete the 101 Freeway on ramp work until 
5 Jun 89, which will cause a 6 month delay to completing the slurry wall 
excavation. 

2. The Contractor is unable to find altematlve tunnel equipment and wm receive 
the A 141 tunnel machine on 15 Mar 90, which would cause a 6 1 /2 month 
delay in starting tunnel construction. This delay Is concurrent with the slurry 
wall delay. 

3. Tunnel machine setup lime will be slower and production tunneling for this 
short run wm be 15'/day (versus the 40'/day scheduled), causing a 1 month 
impact 

4. Hazardous materials are found during the excavation of the North Transfer 
Zone box structure and cause a 2 month delay. 

5. Archaeological finds are uncovered during excavation of the north transfer 
zone box structure and cause a 2 month delay. 

6. The combined effect of the above Items is an 11 1 /2 month delay from the 
current schedule. 
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The Caltrans contractor will complete the 101 Freeway on ramp work by 5 
June 1989, which will cause a 6 month delay to completing the slurry wall 
excavation. 
The Contractor Is unable to find alternative tunnel equipment and will receive 
the A 141 tunnel machine on 15 Feb 90, which causes a 5 1 /2 month delay in 
starting tunnel construction. This delay is concurrent with the slurry wall delay. 
Tunnel machine setup time will be slower than planned and production 
tunneling will proceed at 28'/day versus the the 40'/day scheduled rate, 
causing a 1 /2 month delay. 
Hazardous materials are found during the excavation of the North Transfer 
Zone box structure and cause a 2 month schedule delay. 
Archaeological finds are uncovered during excavation of the North Transfer 
zone box structure which may cause a 1 month schedule delay. 
The combined effect of the above items is an 9 1 /2 month delay from the 
current schedule. 

Maintain ROD - Recover 9 1 /2 months from the Probable Schedule 1 

Summary - An additional 3 months must be recovered beyond the optimistic schedule, which 
may be infeasible to achieve. The tunnel equipment must be delivered by 01 Aug 89 and 
concrete work in the Traction Power Substation must be reduced to 4 months. It is· currently 
scheduled for 8 months. 

1. The tunnel equipment must be delivered by 01 Aug 09, which would require the 
contractor to commit to a purchase by April 1. Tunnel excavation would need 
to proceed on a 3 shift basis (2 production and 1 maintenance) and achieve 
40'/shift or 80'/day. 

2. The period of time for tunnel grouting is 7 months must be reduced to 3 
months. 

3. Concrete activities in the Traction Power Substation must accelerate to 
complete the work in 4 months, rather than the 8 months scheduled. This 
could possibly be achieved by working 3 shifts, 7 days a week, but the 
feasibility of maintaining this rate Is not realistic. 

Contract A 135, Union Station, Stage I 

Work Is several weeks behind schedule but in general is proceeding well. Delays were 
experienced on the electrical work, but these are being mitigated. Slurry wall construction is 
now the chief construction activity, and some delays have been experienced due to equipment 
problems The contractor has been able to add a second shift, to work Saturdays, and is 
recovering. An agreement was successfully negotiated between AMTRAK/LAUPT and the 
Contractor, which allows earlier excavation of the west end of the station, thus eliminating a 
potential delay. The finding of larger than expected asbestos during the eariy work Is currently 
being handled without impact to the schedule. A few archaeological finds have been made, but 
no contaminated materials have yet been found. The schedule on this contract is stringent, and 

1 • The calculation of the schedule recovery time is the difference between the probable date and the 
Rev SD date, plus an additonal 2 months which was added to Pre Revenue Operations to be achieve a 6 
month Pre Revenue Operations Period consistent with the other scenarios. This addttional 2 months 
was then reduced where possible to take advantage of late-access dates from Revision SD. 
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further slurry wall delays could occur as well as contamination or archaeological findings during 
excavation . 

CASE .RACKINORK )AYS STAGE II )AYS '.::OMPLETION )AYS 

Current Contract 29 May 90 0 7 Sep 90 0 29 Apr 91 0 

REV6D 29 May 90 0 7 Sep 90 29 Apr 91 0 

OPTIMISTIC 29 May 90 0 07 Sep 90 0 29 Apr 91 0 

PESSIMISTIC 28 Dec 90 213 OB Apr 91 213 28 Nov 91 213 

PROBABLE 29 Jul 90 61 07 Nov 90 61 29 Jun 91 61 

Note: Days are calendar day variance from the Rev. 6D schedule. 

Assumptions 

Optimistic 

1. 

2. 
3. 

4. 

5. 

Pessimistic 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Probable 

1. 

2 . 

The contractor begins earlier than planned the demolition of the Railway 
Express Agency Building, which will allow excavation of the west station area 
to begin ahead of schedule. 
The slurry wall delay is mitigated by working a second shift. 
During excavation of station, no archaeological finds or hazardous materials 
are found which could impact the excavation of soil from the station area. 

-Other minor delays are mitigated through addition of a second shift as 
necessary. 
The above items result in no delay to the current schedule. 

The Pre-Phase I electrical and turnout work delays are not mitigated and cause 
a 1 month delay. 
Archaeological finds are made during station excavation and cause a 1 month 
delay. 
Hazardous materials are found during station excavation and cause a 1 month 
delay. 
The slurry wall construction productivity rate does not improve in Phase I and 
II, which causes a 1 month delay. 
Additional asbestos Is located in the electrical work areas, which requires 
special handling, causing a 1 month delay. 
Added work scope changes or coordination difficulties with Amtrak/LAUPT 
cause a 2 month delay to schedule. 
The combined effect of the above Items is a 7 month schedule delay. 

During station excavation archaeological finds are made which cause a 
month delay. 
During station excavation hazardous materials are found which cause a 
month delay. 
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The contractor successfully mitigates any additional delays by working extra 
shifts or extension of work the week to 7 days . 
The combined effect of the above is a 2 month delay. 

Maintain ROD - Recover 3 months from the Probable Schedule 

Summary - To recover 3 months, 1 month would need to be saved from station box excavation. 
1 month from station concreting and 1 month from Phase 11 (center station area) concreting. 
These accelerations could be made by adding shifts and are feasible. 

1. One addltional month would need to be recovered during station excavation, 
preferably in the early phases, by adding a second excavation shift. The first 
shift would excavate the clean soil. Any hazardous materials would have to be 
moved aside for a second shift and hauled away on that shift. 

2. During the first two months of station box concreting, a second shift would 
need to be added, which would reduce the concrete period from 10 to 9 
months, saving 1 month. 

3. Accelerate concrete operations in the Phase II station box construction by 
adding a second shift, which would save 1 month. 

Contract A 141, Civic Center Station and Tunnel from Union Station Stage to Filth/Hill 

Work is currently 2 months behind the Revision 60 schedule, which included a B month 
trackwork access delay to 15 June 90 and an 6 month delay to Stage II access to 02 April 90, 
as a result of delayed site access for construction of the tunnel shaft. Contract A141 is the 
critical path facillties contract and still the center of continuing scheduling problems. The 
contractor has submitted his appraisal of the schedule recovery possible under the recovery 
change orders issued, and a final commitment is under negotiation. Tunneling progress has 
been delayed by equipment problems and unfavorable soil conditions. Equipment adjustments 
have been made, but the rate of progress has not met planned levels, despite the favorable 
reputation of the tunneling machine. Station construction was proceeding well until a recent 
monthlong shutdown for replacement of overstressed struts. 

CASE -RACKWORK DAYS STAGE II DAYS 

Current Contract 27 Oct 89 13 Oct 89 

REV6D 15 Jun 90 0 2 Apr90 0 

OPTIMISTIC 17 Sep90 94 4 Jun90 63 

PESSIMISTIC 1 Mar 91 259 1 Nov 90 213 

PROBABLE 2 Jan 91 201 1 Sep 90 152 

Note: Days are calendar day variance from the Rev 60 schedule. 

Assumptions 

Optimistic 

1. The current 2 month delay Is not mitigated. 

COMPLETION DAYS 

13Apr90 

9Aug 90 0 

15 Oct 90 67 

1 May91 265 

1 Mar 91 204 
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The tunnel. equipment problems subside and the remaining tunnel excavation 
is completed at a rate of 30' /clay through the first 1 O clays of each run, and 
79' /day thereafter, causing an additional delay of 1 month. 
The scheduled concrete production rates are maintained . 
These items result in a 3 month delay to trackwork access and a 2 month delay 
to Stage II and completion. 

1. The current 2 month delay is not mitigated. 
2. Additional tunneling excavation problems occur resulting from soil stabilization 

problems or tunnel machine problems. The average tunneling rate for the 
remainder of. the first AR drive is 47' /day. The average tunneling rate for the 
three remaining tunnel runs is 30'/day for first 10 days and 47'/day thereafter, 
except for the first 900' of AL tunnel through _the cobblestones and curve, 
which has a rate of 30'/day. These rates cause a delay of 3 1 /2 months. 

3. Slower rate of concrete placement for tunnel Invert, liner and walkway resulting 
in a 3 month delay. 

4. These items result in an 8 1 /2 month delay to trackwork access and Stage II 
access is delayed 7 months by the tunneling delay, plus an additional 1 month 
from tunnel concrete delays. 

Probable 

1. The current 2 month delay Is not mitigated. 
2. Some additional tunneling excavation problems occur. The average tunnel 

- rate for remainder of AR drive #1 Is 53'/day. Average tunnel rate for the three 
remaining tunnel runs is 30' /day for first 10 days and 53' /day thereafter, 
except the first 900' of AL tunnel through the cobblestones and curve, which 
has a rate of 30' /day. These rates cause a delay of 2 1 /2 months. 

3. Slower rate of concrete placement for tunnel invert, liner and walkway resulting 
in 2 months delay. 

4. These items result in a 6 1 /2 month delay to trackwork access. Stage II access 
Is delayed 5 months by the tunneling delay. 

Maintain ROD • Recover 8 1 /2 months from the Probable Case. 

Summary • To recover 8 1 /2 months from the probable schedule, tunneling would have to 
proceed at an average rate of 93'/day for the full production portions of the the remaining 
tunnel drives, which is well above the 21 '/day achieved thus far, and concreting must Increase 
productivity by 36%, which on a 3 shift operation as currently planned can only be achieved 
with larger forms. Neither of these requirements appears feasible. 

1. To date (1 O Mar 89) the average tunneling excavation rate Is 21 '/day. The 
improved son conditions began at 900', and several days over 60'/day have 
been achieved, but mechanical problems persist and these rates have not 
been sustained. To meet the required tunnel excavation completion date of 
9/1 /89, tunneling production would have to proceed at an average rate of 
93'/day, calculated as follows: 

a. A total of 175 calendar days are available. 74 days are scheduled nor
production days for tunnel machine disassembly, moving, and 
reassembly between the 4 tunnel segments. An additional 30 days 
would be consumed for tunneling the first 900' of the AL tunnel, 
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assuming the soil conditions similar to the AL tunnel were found. The 
remaining tunnel drive is 6,624'. Tunneling 6624' in 71 days requires 
an average rate of 93'/day. If tunnel work proceeded 7 days a week, 
at 2 shifts/day with a 3rd shift for magnetometer probe drilling, an 
average of 47' must be excavated per shift. This rate, although 
technically achievable, is not practically feasible, because of 
inadequate time for tunnel machine maintenance, which now requires 
1 to 2 days per week. 

In addition to tunneling acceleration, improvements would have to be 
made in the planned concrete placement rates. Rates in the current 
(1 /9/89) contractor's schedule and required rates to avoid any impact 
to ROD are as follows: 

Scheduled Required 

Arch 73'/day 100'/day 

Invert 93'/day 127'/day 

Based on actual A 171 production, these required rates are achievable, but they 
are well above what the A 141 contractor plans to achieve. This concrete work 
is already planned for a 3 shift operation. 

Contract A 145, Filth & Hill Station, Stage I 

Work is currently 2 months behind schedule and excavation progress is further deteriorating. In 
the last month, (February 1989), 16 of 20 workdays were lost The problems lie with 
contaminated soil, the extent of which remains to be determined, with deficient lagging, which 
must be corrected, with construction of a seweriine for which the contractor is in disagreement, 
with a manhole construction, which the contractor is also failing to proceed with over design 
disagreements, with the excavation support system installation at the northend, and with waler 
installation at the south end. The contractor is not providing the manpower to meet the 
schedule commitments; Instead he is resorting to disagreements rather than diligently pursuing 
the work. 

CASE RACKWORK DAYS STAGE II :>AYS COMPLETION DAYS 

Current Contract 19 Feb 90 0 19 Feb 90 0 17 Aug 90 0 

REV6D 19 Feb 90 0 19 Feb 90 0 17 Aug 90 0 

OPTIMISTIC 15 Jun 90 116 15 Jun 90 116 15 Oct90 59 

PESSIMISTIC 15May91 450 15May91 450 1 Dec 91 471 

PROBABLE 15 Aug 90 177 15 Aug 90 177 1 Feb 91 168 

Note: Days are calendar day variance from the Rev 60 schedule. 
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1. No mitigation of current 2 month delay. 
2. No additional excavation delays due to inefficiencies. Work is now below the 

utilities at 4th and 5th streets, which previously hindered progress at each 
station bulkhead. 

3. Will encounter limited additional contaminated soil, causing 1 month additional· 
delay. 

4. Some concreting inefficiencies causing a 1 month delay. 
5. The net impact of the above items is a 4 months delay. 

Pessimistic 

1. Projecting the current excavation inefficiency of 35% (due largely to lack of 
adequate manpower), excavation will be delayed by 4 1 /2 months, including 
the current 2 month delay. 

2. Will encounter more extensive contaminated soil, causing a delay of 4 months, 
assuming the soil has to be transported to Bakersfield in covered trucks and 
weighed at the hopper. (Utilization of a contaminated soil subcontractor could 
reduce this impact.) 

3. The contractor has not placed any concrete upon which to gauge his 
productivity. If his productivity were 70% of his approved schedule, including 
forming rebar, embed installation, and pouring and striping of concrete, the 
scheduled 14 month duration would slip to 20 1 /2 months, a delay of 6 1 /2 

- months. 
4. The net impact of the above Items is a 15 month delay. 

Probable 

1. No mitigation of the current 2 month delay. 
2. Excavation inefficiencies will continue at a much reduced level and impact the 

schedule by 1 month. 
2. Additional contaminated soils causing a 2 months delay. 
3. Some loss of concrete productivity, adding a 1 month delay. 
4. The net impact of the above Items is a 6 month delay. 

Maintain ROD - Recover 7 months from Probable Case 

Summary • To recover 7 months, the Contractor must be directed to proceed with all work 
currently on hold, and adequate contaminated soil removal crews and equipment must be 
available 24 hours/day. The required manpower would be several factors above what has been 
applied to date. Even with these measures, combined with expected acceleration costs, It is 
unlikely that events could be controlled within the required schedule dates. 

1. The deficient lagging wm slow excavation progress whffe new lagging is 
placed. A potential cure is to proceed with the work on a force account basis 
with direction to minimize excavation delays. 

2. The current hold on telephone manhole 793 construction prevents work while 
the natural ground level platform can access the work. Work must be directed 
to proceed by 01 April 89 to prevent any impact from continued excavation 
with costs resolved later. 
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The current hold on sewerline ·c· work delays sewerline support work 
necessary to proceed with excavation. The contractor is refusing to proceed 
with the work. The contractor must be directed to proceed with the work with 
costs resolved later. 
Ground water is saturating the soil, which slows excavation. It also slows 
construction of the station support system affecting welding and lagging. It 
interferes with concrete form work of the inverts and walls through the 
accumulation at the south end where concrete is being poured. Resolution is 
to locate the origin of the flow and drill well points outside the station to cut off 
the flow into the station. 
Contaminated soil Is slowing the excavation rate. Additional time is spent for 
detection, for separation of contaminated soils from acceptable soils, for 
weighing and covering hauling trucks, and decreased availability of adequate 
number of trucks for both operations. Contaminated soils· are also delaying 
work on the structural support system. To remedy this situation, trained 
personnel would need to be available 24 hours/day to operate the sniffer 
equipment. Trucks would have to be available to haul the contaminated 
materials whenever they are found. Additional soils analysis should be done to 
bener define the planes and profiles of likely contaminated areas. A dump site 
should be available in the local area for secondary storage prior to long 
distance hauling. Hauling should be done on more than one shift. The 
contractor should be directed via force account on when and where to haul. 
In addition, the remaining excavation requires acceleration. To meet the 
schedule, excavation at the south bulkhead needs to be completed by 15 April 
1989 and total excavation needs to be completed by 15 May 1989. If these 
dates could be met, 11 days of negative float would transfer to the concreting 

· Operation and need to be recovered here. From the date this analysis is 
written (1 O Mar 89) to May 15 excavation completion is 45 work days. The 
excavation rate would need to be 2 shifts at 900 cu yds per shift. A rate of 900 
cu yds/shift is not realistic and 750 cu yards per shift is all that could be 
expected. At this rate 54 work days are required. In addition, the conveyor 
would be down for 5 days to move to Level IV excavation. Eight extra shifts 
would have to be added to recover these 5 days, which would nearly eliminate 
maintenance time for the excavation equipment 
The scheduled welding rate for the excavation support system would also have 
to be accelerated for levels Ill and IV to meet the 5 May 89 completion date. 
Each level has 620 star-packs (14/day), 104 struts (2 per day), 100 walers (2 
1 /2 per day), tube struts and 36 knee thrust struts(12 for each of 2 day period). 
This work would require 2 shifts, 6 days per week. 
To meet the lagging requirement by May 15, the contractor would have to 
achieve 1,280 sq.ft/day, which would required 2 crews at 6 days a week. 
To meet the trackwork and station access dates, concrete work must be 
completed by 13 Jan 90, which would allow 9 months of work. The 
contractor's schedule allows 14 months for this work. To accelerate 5 months, 
one concrete pour must be made each day, which might be achieved with a 3 
shift crew. 

Contract A 146, Tunnel 5th/Hill to 7th/Flower 

Work is 2 weeks behind the currently approved schedule, and this contract Is now only 1 month 
off the critical path. Considering past performance and continuing current delays, It is unlikely 
that future delays can be maintained within the current critical path. After an B month shut 
down in 1988, work has been shut down another 2 months in 1989 for modification of the shield 
and to provide for chemical grouting. Since crews are not available for a second shift, work is 
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confined to one 12 hour shift, creating poor cycling times between grouting and tunneling, so 
that planned production of 30' per day may still be too optimistic. 

CASE ~RACKWORK DAYS STAGE II DAYS COMPLETION JAYS 

Current Contract 29 May89 n/a 29 May89 

REV6D 1 May90 n/a 15. Jun 90 

OPTIMISTIC 21 Mar90 -41 n/a 05 May90 -41 

PESSIMISTIC 1 Apr 91 276 n/a 15. May 91 273 

Optional 
Pessimistic1 1 Feb 91 276 n/a 15. Mar 91 273 

PROBABLE 1 Aug 90 160 n/a 15.Sep90 169 

1 Term1nat1on of Contractor 
Note: Days are calendar day variance from the Rev 6D schedule. 

Assumptions 

Optimistic 

1. 

2. 
3. 

Pessimistic 
1 . 

2. 

Mitigate the current delays by tunneling at a 40'/day excavation rate. If the 
· contractor cannot accomplish 40'Day, but 30'day, the schedule could be 

improved by working a 6 day work week. 
The concrete installation rates would remain as scheduled in Rev 6D. 
The net impact of the above items is a 6 week improvement to the current 
schedule. 

Resumption of tunneling could be delayed until manpower can be released 
from Contract A 171 (This presumes that the Contractor will continue to act as 
he has in the past by trying to utilize one crew to perform two contracts.) The 
Contractor may keep his available personnel on Contract A 171 in order to 
maintain current progress for concrete placement and woUld not reduce his 
crews until the AL arch is finished about June 1, 1989. The A 171 Contractor is 
working 3 shllts/6 days a week on the AR Invert concrete and wlll be starting 
both the AR concrete arch and AL Invert In about two weeks. The start-up of 
A146 tunnel work would reduce his crew on the A171 Contract and decrease 
his rate of production on this contract concrete placement The above delay 
would slip all the current 60 schedule activities and milestones by 3 months. 
Delays due to additional unstable soils are very unlikely at this stage. A 
procedure has been developed to handle this situation. and there should be no 
further work stoppage tt this situation is encountered again. Despite these 
precautions, an additional 2 weeks delay Is seen as possible in the pessimistic 
case. We are expecting another 1.200 ft of potentially unstable soil, combined 
in both of the remaining AL and AR tunnels to be mined. Thus, we cannot 
expect to accomplish any better tunneling rate than 30'/day through this 
material (Tunneling 1 shift, Compact Grouting 1 shift, Chemical Grouting 60' 
ahead of Shield 1 shift) 
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Delays due to underground obstructions are a potential. The most probable 
underground obstruction would be an old oil well casing, which should be 
detected with the magnetometer probe. If a casing is encountered the 
contractor would have to hand excavate about 5 feet in front and 5 feet beyond 
the obstruction in order to remove it. This work would take about 5 work days. 
Essentially, the tunneling activhy will come to a stop tor about a week per 
occurrence. The pessimistic case is assumed to encounter four obstacles 
which could delay each tunnel excavation by 2 weeks, tor a total of 1 month . 

A misalignment, similar to that experienced on the A 171 contract could occur, 
which would require work stoppage while the design consultant analyzed the 
design impacts. Depending on the severity of the misalignment, concreting 
would most likely be delayed by at least 2 months, while the impact to the 
Track Access Milestone could be as much as 6 months. 

The contractor has experienced a high rate of crew turnover and labor 
shortages preventing double shift work. Also the long 12 hour shift he now 
works contributes to some loss of productivity These considerations are 
factored into the 30' /day productivity in the pessimistic case. 
The contractor may not achieve his projected rate of concrete placement. He 
plans 190' /day tor invert, 160' /day for arch, and 320' /day for the walkways. 
Each tunnel is approximately 2,200 ft, thus they plan about 12 days to 
complete each invert, 14 days tor completion of each arch, and 14 days for the 
walkways. The SD Schedule reflects one month for inverts, 2 months for 
arches and 2 months tor each walkway. If his actual concrete productivity is 
30% of his most optimum concrete placement, there would be an addttional 1 

- -month impact to the schedule, calculated in workdays as shown in the 
following table. The Pessimistic construction time is 3 times the Optimistic 
Schedule, which results in a 24 workday (1 month) extension to the SD 
schedule. 

POUR OPTIMUM REV SD PESSIM. 

Invert 12 days 21 days 36 days 

Arches 14 days 42 days 42 days 

Walkdway 14 days 42 days 42 days 

Total impact to current schedule of 11 months delay as follows: 

Delayed resumption of Tunneling 
Obstacles and Soil Problems 
Alignment Problems 
Overoptimistic Concrete Rates 

Total 

VAR SD 

24days 

0 

0 

~ 
3 Months 
1 Month 

6 Months 
1 Month 

11 Months 



• 

• 

-. 

Schedule Evaluation Page 13 

Optional Pessimistic Case- RTD Terminates Shank/Ohbayashi 

If a decision were made by 01 April 1989. to precede with contract termination, the 
following delay would occur as compared to SD Schedule. 

No Work Action By Shank 
Advertise & Accept Contract Bids 
Review Bids 
Award Contract & NTP 
Contractor Mobilize & Install Tunnel Machine 

Total Impact to SD Schedule 

Delay 
1 Month 

3 Months 
1 Month 
1 Month 

3 Months 

9 Months 

Probable 

1. No Mitigation of current 2 week delay. 

2. Contractor will resume tunneling by 15 March 89. at the scheduled rate of 30' 
per day. 

3. Some tunneling production delays will occur due to staffing or soil stabilization 
problems. causing a 2 month delay from the 30' /day schedule. 

4. Some concreting inefficiencies leading to a 2 week delay delay. 
5. The net Impact of the above Items Is a 3 month delay. 

Maintain ROD -Recover 6 months from Probable Case 

Summary - To recover 6 months, the Contractor must work tunnel excavation at 3 shifts per 
day, 5 days a week, achieving a production rate of 90' /day with chemical grouting at the same 
pace. The 90'/day is the equivalent of 60'/8 hour shift, almost double what is now achieved on 
a single 12 hour shift Concrete work would have to achieve the same production rate as this 
same Contractor achieved on the A 171 tunnel. 

1. 

2. 

The grouting/mining coordination is very imponant to. the schedule. When he is 
working, the contractor now works one 12 hour shift and achieves an average 
tunneling excavation of 35' /day. To maintain the current program schedule. he must 
achieve 90' /day, with grouting at the same pace. However, grouting cannot proceed 
more than 20' beyond what can be tunneled on the next shift If the tunneling or 
grouting pace falls short, then the next shift cannot work at full production, 
compounding the Impact on the schedule. Currently, the contractor requires from 4 to 
12 hours to grout 60', well below the required rate. 
The AR walkway must be completed by 3 Feb 90. If tunneling began at the above 
required 90' /day rate on 20 Mar 89, and the Contractor worked at concrete production 
rates he has demonstrated on the A 171 contract of 160' /day for Inverts, 100' /day for 
arches, and 200'/day for walkways, the AL walkway would be complete on 15 Sep 89 
and the AR walkway on 19 Jan 90 - two weeks ahead of the required date . 

Contract A 165, 7th and Flower Station, Stage I 

Summary - Work is currently 1 month behind schedule due to rain delays affecting excavation 
and concrete slab placement inefficiencies. A second excavation shift has been added, and a 
second shift could be added to concreting, which could mitigate these delays. While there is 
no impact to the Metro Rail program from these delays, the Light Rall dates are impacted. 
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CASE RACKWORK DAYS STAGE II )AYS 

Current Contracr 4 Jan 90 0 4 Apr 90 0 

REV SD 4 Jan 90 0 4 Apr90 

OPTIMISTIC 4 Mar90 59 4 Jun 90 61 

PESSIMISTIC 4 May90 120 2 Aug 90 120 

PROBABLE 8 Apr 90 94 2 Jul 90 89 

Note: Days are calendar day variance from the Rev SD schedule. 

Assumptions 

COMPLETION )AYS 

28 Sep 90 0 

28 Sep 90 0 

26 Nov 91 59 

25 Jan 90 119 

26 Dec 90 89 

All dates are for Metro Rail milestones only; It is anricipated that the Light Rail Stage II 
milestone dates will be met. 

Optimistic 

1. Current 1 month delay cannot be mitigated. 
2. Concrete delays totaling 1 month. 

Pessimistic 

1. - · No mitigation of current 1 month delay. 
2. Concrete delays totaling 2 months. 
3. Additional 1 month delay from interferences at the bulkhead with A 146. 

Probable 

1. No mitigation of current 1 month delay. 
2. Concrete delays totaling 1 months. 
3. Additional 1 month delay from interferences at bulkhead with A 146. 

Maintain ROD - Recover 4 months from the Probable Schedule 

Summary - To recover 4 months, the current 1 month delay would need to be mitigated with a 
second shift, which is quite feasible. The 1 month concrete delay and the 1 month bulkhead 
delay at A146 would need to be eliminated through additional second shift concreting. An 
additlonal month would have to be recovered from concreting. Potentially these savings are 
achievable. 

Contract A 171, Tunnel, 7th/Flower to Wilshire/Alvarado 

Work is currently 2 months behind schedule due primarily by slower than planned tunnel 
excavation rates and concreting inefficiencies. Current work progress in the AL tunnel is at the 
point of completed invert concrete and start of arch form erection. In the AR tunnel invert 
concreting has begun. The present low concrete production rates coupled with crewing 
problems raises questions on the contractor's ability to reverse this trend. Alignment problems 
are still being corrected, but tt done as scheduled will be concurrent with other delays. If struts 
are installed in the access shaft to relieve the A175 interface problem, inefficiencies of handling 
materials delivered through the shaft will be experienced. 
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CASE "RACKWORK )AYS STAGE II )AYS COMPLETION DAYS 

Current Contract 23 Jul 89 n/a 23 Jul 89 

REV6D 27 Nov 89 0 n/a 0 27 Nov 89 0 

OPTIMISTIC 15 Oct 89 -43 n/a 150ct89 -43 

PESSIMISTIC 1 Jan 90 35 n/a 1 Jan 90 35 

PROBABLE 27 Nov 89 0 n/a 27 Nov 89 0 

Note: Days are calendar day variance from the Rev 6D schedule. 

Optimistic 

1 . No mitigation of the 2 month delay to the current contract. 
2. Installation of 3 struts in the access shaft causes a 2 week delay as a result of 

inefficiencies of handling materials through the reduced entrance area. 
2. Slow concrete rate at the arch results in a 2 week delay. Other planned 

concrete production rates are maintained. 
Linear Feet/Day 

AL AR 

Invert 150· 160 

Arch 146 160 

Walkway 155 198 

"Actual = 142'/day 

3. No AR tunnel alignment problems, and repair of current problems is done 
concurrently with other activities. 

Pessimistic 

1. No mitigation of current 2 month delay 
2. Impact from installing the 3 struts in the access shaft of 1 1 /2 month due to 

inefficiencies of handling materials through a reduced entrance area 
3. Continued slow concrete production rate causes additional 1 month delay. 
4. Problems In rectifying AR tunnel misalignment causes additional 1 month 

delay. 

Probable 

1. 
2 • 
3. 
4. 

No mitigation of current 2 month delay 
Impact of 1 month from installing the 3 struts In the shaft 
Concrete inefficiencies causes 1 month delay. 
Rectifying AR tunnel misalignment can be done concurrent with concrete 
operations . 
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Maintain ROD - Recover 2 weeks from Probable schedule 
Summary - The A 171 schedule delays does not directly impact ROD, but failure to release the 
access shaft by 20 Oct 89 impacts the ability of A 175 to complete on schedule to meet ROD. 
No more than a 1 month slip to the optimistic schedule will release the access shaft In time to 
eliminate any impact. 

Contract A 175, Wilshire/ Alvarado Station, Stage I 

Work is currently 4 months behind schedule due to a number of early startup problems 
including slow mobilization, slow sewer line relocation, and inadequate dewatering plans. 
Accelerated progress Is being made in invert slab concreting, and half the slabs are completed. 
These early delays are being overtaken by the concurrent A 171 / A 175 Interface delay, where the 
southeast end of the station cannot be excavated until the A171 tunnel Contractor installs 
additional struts in the access shaft to balance the uneven load. 

CASE -RACKWORK DAYS STAGE II JAYS 

Current Contract 25 Jan 90 15 Sep 89 

REV SD 24 May90 0 5 Feb 90 0 

OPTIMISTIC 15 Mar 90 -70 5 Feb 90 0 

PESSIMISTIC 27 Jun 90 34 27 Jun 90 142 

PROBABLE 1 May 90 -23 1 May 90 85 

Note: Days are calendar day variance from the Rev SD schedule. 

Assumptions 

COMPLETION 

9 Mar 90 

12Jul90 

15 Jun 90 

10 Sep 90 

5 Aug 90 

A175 delays are primarily caused by A171 delays in releasing the tunnel shaft. 

Optimistic 

1. A171 Installs the struts in the shaft as planned. 

JAYS 

0 

-27 

60 

24 

2. There are no additional interferences from A171, and A171 makes good 
progress and releases shaft by 13 Sep 89. 

3. No further delays. 

Pessimistic 

1. Jnslallalion of the struts Is postponed to allow A1_71 to complete work 
unimpeded; results in delays to A 175 excavation of 4 1 /2 months from current 
approved Contract Schedule (which Is a 1 month plus addition to the Rev. SD 
schedule.). 

2. No mitigation of current delays. 

Probable 

1. Struts are installed in the shaft now 
2. Additional Inefficiencies in excavation and concreting result In 2 months delay 

from the current approved Contract Schedule. 
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SYSTEMS CONTRACTS 

General Assumptions 

1. Yards and Shops • Yard and shop work is completed well in advance of need and does 
not impact schedule. 

2. Stations - After Stage II contractors finish the room preparation, A620 (Automatic Train 
Control) begins equipment installation followed by A640 (Communication) and A631 
(Traction Power Installation) equipment installation. A620, A640 and A631 arrange their 
work schedules on a weekly or daily basis through joint coordination committees. 
Systems testing in the stations Is completed 1.5 months after tunnel work is completed. 
There is considerable interlace between these contracts and with A650, Passenger 
Vehicles. 

3. Tunnel - After A610 completion of trackwork in both tunnels, A620 begins installation of 
cables. Pulling of cables/tubing is completed in one alignment 2 months after start of 
work. A640 can work in the AR tunnel 2 months after A620 starts. A631 has access 3 
months after A620 starts. 

4. Tunnel durations are calculated from the date when full access is available. 
Actual/partial access may be available earlier. 

5. Safe Breaking & Dynamic Testing. has a 6 month duration, during which time A640 
Local Tests and Systemwide Acceptance. Tests can be perlormed as well as SCADA 
Interlace Testing. Other Integrated Testing is allowed a 2 month duration following 
these tests. 

6. Pre-revenue Operations has a 6 months duration. 

ContractA610/A115 Trackwork Installation/Yard Storage 
Following recent issuance of a change order granting a 79 day time extension for differing site 
conditions and design clarifications affecting undergrount utility installation, work is currently on 
schedule. 

CASE YARD CONTACT 
~RACKWORK DAYS RAIL DAYS COMPLETION DAYS 

Current Contract 07Mar90 14Aug 90 31 Oct 90 

REV6D 16 Marso 0 14 Dec 90 0 11 Jan 91 0 

OPTIMISTIC 16 Marso 0 14 Dec 90 0 11 Apr91 

PESSIMISTIC 15Jun90 91 17 Feb 92 -430 05 May92 -480 

PROBABLE 16 Marso 0 14 Jun 91 ·182 30 Aug 91 -231 

Note: Days are calendar day variance from the Rev 6D schedule. 
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Assumptions 

Optimistic 

1. 
2. 

3. 

4. 
5. 

Pessimistic 
1. 
2. 
3. 

Probable 
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Based on optimistic Facility trackwork access dates. 
Durations and logic based on the approved May 1988 schedule, except the 
contractor's second pour crewing logic has been changed to meet the revised 
access sequence. New crewing ties are added based on current trackwork 
access dates. 
A duration of 8 months for concrete pad construction has been maintained for 
late start dates. 
Trackwork in the tunnel starts 2 weeks after all concrete work Is completed. 
Trackwork starts from the portal to Wilshire/ Alvarado and takes 4.5 months to 
complete. 

Based on access delays from pessimistic facillty schedules. 
Same logic as optimistic. 
Possible alignment tolerance problems or change/claim problems. Contractor 
is working 5 days, 1 shift per day and has ample opportunity to mitigate own 
delays. However, for these and other possible delays caused within the 
contract, productivity has been decreased by 30%, resulting in a 30% increase 
in durations. 

1. - Schedule based on probable station/tunnel access dates. 
2. Same logic as optimistic. 
3. No significant delays from contractor performance. 

Contract A620, Automatic Train Control 

Work on A620 Is currently In the design stage and design is 80% complete, calculated 
according to the following logic. There are 7 design packages, which are vehicles, yard and 
shops, and the five stations, and product submlttals, such as switch machines, signals, and 
wayside equipment Preliminary design and product submittals have been completed on all 
stations, which accounts for 60% of the work. Final design has been compteted on 3 of 7 
design packages, and Is close to completion on a fourth package; thus final design is 50% 
complete, which Is equivalent to 20% of the total design work. Thus design is 80% complete 
(60% for preliminary design plus 20% for final design.) The submlttals are being made and 
approved on schedule. Any delays to the tunnel and station access dates affect the installation 
schedules. Procurement schedules can be maintained tt storage Is advantageous . 
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CASE C:OMPLETE COMPLETE CONTRACT 
AR CABLE DAYS AL CABLE DAYS COMPLETION DAYS 

Current Contract 23 Nov 90 04 Dec 90 12 Feb 92 

REV6D 29 Jul 91 23 Aug 91 16 Jul 92 

OPTIMISTIC 11 Nov91 95 01 Nov 91 70 15 Aug 92 30 

PESSIMISTIC 01 Aug 92 372 01 Aug 92 347 

PROBABLE 15 Apr 92 261 15 Apr 92 236 

Note: Days are calendar day variance from the Rev SD schedule, 

Assumptions 

Optimistic 

1. Based on optimistic A61 O and facility access dates. 

12 Jul 93 361 

05 Jan 93 173 

2. No crewing constraints. Work at the stations could overlap as shown in the 
approved schedule. 

3. All the station access dates contain 3 months of contingency. However, due to 
the tunnel work tie to the critical path of the project, additional float exists in the 
station activities related to A620 contract work. 

Pessimistic 

1. Based on pessimistic A61 o and Facility access dates. 
2. No crewing constraints, but crewing constraints would not impact schedule. 
3. Some rewiring and rework for variations between contract documents and 

existing conditions. 
4. Some periods of interference with other contractors and delays in providing 

power 
5. The above conditions result In a 30% loss of productivity, increasing the 

durations by 30%. 

Probable 

1. Based on probable A61 O and Facility access dates. 
2. Installation durations begin at point when both the AR and AL tunnels are 

available. 
3. 2 crew limitation. 

Contract A631, Traction Power Installation 

Contract A630 Includes design and procurement and Is underway. Contract A631 Includes 
installation, and is in the bidding stage. Any delays to the tunnel and station access dates affect 
the installation schedules. Progress is slightly behind on A630, but is being recovered and has 
no impact 

Assumptions 

1. No unique problems to contract 



' 

• 

• 

Schedule Evaluation Page 20 

2. Schedule driven by Other Facility and Systems contracts, not A531. 
3. Start of work in any area is triggered 3 months after A620 begins work. 
4. This work is not on the critical path. No potential impacts, even under 

pessimistic assumptions would impact program schedule dates. 

Contract A640, Communications 

Design work is proceeding on schedule towards a revised design completion date in January 
1990. This revision is in the change approval process and has no negative Impact on the 
program schedule. Submlttals and reviews are taking place in accordance with the revised 
schedule. Any delays to the tunnel and station access dates affect the Installation schedules. 

Assumptions 

Optimistic 

1. Based on optimistic access dates. 
2. Durations based on Rev. 6D. 

Pessimistic 

1. Based on pessimistic access dates. 
2. Problems with SCADA testing and interferences with other contractors cause a 

30% loss of productivity, resulting in a 30% increase in the time for completion 
_ of SCADA testing. 

Probable 

1. Based on probable access dates. 
2. Durations per contractor schedule submittal. 
3. Based on a staggered start with A620 and coordinated scheduling of tunnel 

access. 

Contract A650, Passenger Vehicles 

Contractor submlttais are 2 months behind schedule, but Improving. The current delays are not 
expected to have any impact on the final design or manufacturing schedules. 

Assumptions 

General 
1. 
2. 

Optimistic 

Pacing item to schedule is delivery of first pair of cars for testing. 
Cannot complete testing in tunnels until permanent power and radio 
communications are available. 

Current approved schedule with delivery of first pair to Los Angeles by 1 July 
1991, which is 10 months before permanent power would be available and 13 
months before radio communications would be available, both of which are 
necessary for testing. 
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Pessimistic 

Potential problems with propulsion subcontractor could lead to delay of 6 
months (delivery of 1st pair by 01 Jan 92), which would still be 7 months in 
advance of tunnel availability for testing. 

Probable 

Potential problems with propulsion subcontractor would lead to 3 months 
delay (delivery of 1st pair by 01 Oct 91 ), which would be 10 months in advance 
of tunnel availability for testing. 

POTENTIAL REVISIONS TO SCHEDULE LOGIC 

There are addltional changes that could be made to the MOS-1 schedule by over1apping or changing 
the sequence of work that would accelerate work at a cost. These changes are not normally included in 
a program plan, but represent changes that could be made at a later date, If necessary and cost 
effective, to maintain the milestone dates. These changes are useful to include because they Indicate a 
form of contingency within the schedule and thus help determine the flexibility of the schedule to 
accommodate future unanticipated schedule delays. It is not recommended that these changes be 
included in the schedule now. 

Trackwork access is the most critical aspect of this schedule. Accordingly four logic change options 
were explored that could potentially improve the time to pertorm work in the tunnels, including . 
subsequent testing operations. These four are: 

Option 1. 

Option 2. 

Option 3. 
Option 4. 

Allow the A620 contractor into the tunnel after A610 completes the concrete pours, but 
prior to laying the trackwork. 
Separate the trackwork Installation between AL and AR and over1ap A610 coverboard 
installation with A620 cable installation. 
Over1ap System Modification with Safe Braking and Dynamic testing. 
Provide ear1y access to the AR track area before the AL track area ( or a combination of 
AL and AR leading to a complete line from portal to Wilshire Alvarado. 

Neither of these items alone achieves a significant time reduction. However, a combination of Options 
3 and 4 produce a net savings of 3 months. 

Analysis of Options 

1. Ear1y tunnel access by A620 

In the current probable schedule the A620 Contractor does not lay cables until A61 O 
has completed laying the trackwork. The schedule could be revised to allow A620 imo 
the tunnel Immediately after A61 O completes the tunnel track work, which would reduce 
the remaining A620 schedule by 1 month, allowing A640 work to start 1 1 /2 months 
ear1ier and Systems Testing to start 1 month ear1ier. The net schedule savings would 
be 1 month . 

· 2. Separate AL/ AR trackwork and over1ap A61 O coverboard Installation with A620 cable 
installation. 
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This option combines 2 changes. The 1irst requests A610 to concentrate on completing 
the AR tunnel before AL. which saves 2 weeks. The second allows A620 to begin work 
in the AR and AL tunnels after the coverboard is laid, rather than waiting for completion 
of A610 work, which would potentially save another 3 weeks. The net savings would be 
5 weeks and require change orders to A610 and A620. 

Overlap System Modification with Safe Braking and Dynamic testing. 

The current schedule shows Systems Modifications and Safebreaking/Dynamic 
Testing as consecutive activ1t,es. This potential change would over1ap the start of both 
activities and save 2 months. No change order Is required. 

4. Ear1y access to AR tunnel 

This potential change would fully separate the trackwork in the AR and AL tunnels. 
Access to the AR tunnel could be made 3 months into the A61 O work, which would 
result in a 2 months savings in the completion of A620 work, thus allowing A640 into 
the tunnels 2 months earlier. The stations would become the controlling factor, 
however, and the net savings would be 1 month. Change orders would be necessary 
for A610 and A620 . 
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CONTRACT 

• 

CONTRACT DESCRIPTION MRT 

• 

EXHIBIT IV - l I 
APPLICATION or HRT FACTORS 

TO LINE ITEMS 
SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

POTENTIAL CHANGE LOG SCHEDULE R£V1SIOHS 

TOTAL HRT TOTAL HRT 

• • 

CLAIMS UNBOOKED CHANGES, CLAIMS 

TOTAL MRT CLAIMS HRT 

--------------------------------------------------------------------------------------------------------------------------------------------------------
All2 HA.IN SHOP BUILDING 100 • 120,000 120,000 60,000 60,000 J,000,000 J,ooo,ooo 1,000,ooo 1,000,ooo 
Al21 MOW BUILDING 100 • 40,000 40,000 0 0 40,000 40,000 0 0 

•Al23 DEMO WEST TRANSCO BUILDING 100 • 0 0 0 0 0 0 
AlJO YARD AND YARD L£ADS 100 • 300,000 JOO, 000 4,255,000 4,255,000 1,400,000 l,400,000 1,000,ooo 1,000,ooo 

•Al34 DEMO STRUCTURE ON PARCEL Al-032 100 • 0 0 0 0 0 0 
Al35 UNION STATION, STAGE I 100 • 3,692,427 J, 692,427 1,105,000 1,105,000 568,366 568,366 2,000,ooo 2,000,ooo 

•Al37 SOUTHERN PACIFIC CCII. RELOCATE 100 • 0 0 0 0 0 0 
AlU LINE-U.S. TO STHIHILL STA 100 • 1,000,ooo e,ooo,ooo 

CIVIC CENTER STATION-STAGE I 
423,000 423,000 1,500,000 l,500,000 3,ooo,ooo 3,ooo,ooo 

Al43 PROCURE MATER TREAT CHDUCALS 100 0 0 0 0 0 0 1,000,ooo 1,000,ooo 
Al44 WTR TRTMT PLANT OPERATIONS 100 20,000 20,000 0 0 0 0 
Al45 5THIHILL STA, STAGE I 100 1,168,631 1,168,631 1,544,000 1,544,000 2,000,ooD 2,000,ooo 2,000,ooo 2,000,ooo 
Al46 LINE-5THIHILL STA TO 7TH/FIMR s 100 183,034 183,034 1,123,000 1,123,000 2,000,ooo 2,000,ooo 2,000,ooo 2,000,ooo 

•Al61 7TH/FLWR UTILITY REARRANGE .. 0 0 0 0 0 0 
Al65 7TH/FLWR STA, STAGE I 100 2,000,000 2,000,000 784,000 784,000 0 0 4,000,000 4,000,000 
Al67 7TH/FLWR STA, STAGE II .. 20,000 13,600 50,000 34,000 50,000 34,000 
Al71 LINE-7TH/FIMR TO WILSHIRE/ALY 100 50,000 50,000 292,000 292,000 200,000 200,000 500,000 500,000 

•Al72 DEMO STRUCT ON PARCEL Al-201 100 0 0 0 0 0 0 
•Al73 DEMO OF PARCELS Al-221,222,224, 100 0 0 0 0 0 0 
Al75 WILSHIRE/ALVARDO STA, STAGE I 100 91,223 91,223 0 0 2,000,ooo 2,000,ooo 1,000,ooo 1,000,ooo 
A610/11TRACKNORK INSTALLATION 100 892,472 892,472 3,106,000 3,106,000 2,000,00 2,000,00 1,000,000 1,000,ooo 
A612 CONTRACT RAIL PROCUREM£NT 100 0 0 0 0 
A615 PROTECTIVE COYERBOAII.D PROCUREME 100 0 0 0 0 
A616 RAIL FASTENERS PROCUREMENT 28 0 0 0 0 
A620 AUTO TRAIN CONTROL/PROCURE 100 (2,1931 (2,193) 1,951,000 1,951,000 200,000 200,000 
A630 TRACTION PC*ER EQUIP PROCURE 93 0 0 0 0 
A631 TRACTION PC*ER INSTALLATION .. 0 0 1,341,000 1,314,180 400,000 392,000 
A640 CO..WNICATIONS/PROCURE .. 3,572,210 3,429,322 5,644,000 5,418,240 3,ooo,ooo 2,880,000 
A650 PASSENGER VEHICLES PROCURE 100 0 0 0 0 0 0 
A710 ESCALATORS/PROCURE/INSTALL 93 38,100 35,433 0 0 200,000 186,000 
A732 WHEEL TRUING HA.CHINE 100 0 0 0 0 
A740 VENTILATION EQUIP PROCURE 79 0 0 0 0 100,000 79,000 
A745 TPSS-AIR HANDLE EQUIP/PROCURE 100 0 0 0 0 
A750 HAI HAT OISPOSAL 100 0 0 0 0 
A795 UNINTERllUPT POW SUPPLY- SOkvA " 0 0 0 0 
A796 UNINTERllUPT POW SUPPLY-lOOkvA 100 0 0 0 0 
HB40 FARE COLL£CTI0N 100 0 0 0 0 
4239 TEL£PHONE EQUIPH£NT 100 0 0 0 0 

----------------------------------------------------------------- ---------------------------------------------------------------------------------------------------TOTALS $20,185,904 $20,033,949 $21,678,000 $21,409,420 $14,758,366 $14,742,366 $22,400,000 $22,237,000 
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EXHIBIT IY-12 
ALLOWANCES ASSOCIATED WITH 

AWARDED CONTRACTS 
SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

$692,142 
OTHER 

CONSTRUCTION & 
PROCUREMENT 

$674,746 

CONTRACTS 
$572, 032 

AWARDED CONSTRUCTION TO COMPLETE 
$303,785 



CONTRACT COIITRACT DESCRIPTION 

EXHIBIT IV - 1l 
MASTER AGREEMENT STATUS 

SOUTHERN CALIFORNIA RAPID TRAIISIT DISTRICT 

ESTIMATE TO 
COMPLETE AMOUNT 

VALUE 

NAY 1989 
STATUS REPORT 

VALUE 

• 

EXPENDED THROUGH 
NAY 1989 

============•===•=···········==•============================================================================================ 

NA-002 
NA-005 
NA-007 
NA-008 
NA-009 
NA-056 
NA-093 
NA-094 
NA-5ll 
NA-A09 
NA-545 

Cl TY OF LOS ANGELES (87-91) 
MATER REPLENISHMENT 
TELEPHOIIE RELOCATION 
IIESTERN UNION REPLACEMENT 
POWER RELOCATION 
CALTRAIIS 
GAS RELOCATION 
COUNTY OF LOS ANGELES (87-90) 
CABLE TV RELOCATION 
MATER RELOCATION 
CHEVRON 

TOTALS 

HRT FACTOR 
HRT VALUE 
DEDUCT EXPENDED 

UNEXPENDED MASTER AGREEMENT 

8,334,000 
]00,000 

2,970,000 
120,000 

2,444,000 
260,000 

1,118,000 
116,000 
190,000 

2,998,000 

$19,050,000 

0.871 
16,592,550 
4,059,731 

============ 
$12,512,819 

8,251,000 
]00,000 

2,300,000 
120,000 

2,464,000 
260,000 

1,118,000 
435,000 
190,000 

2,786,000 
90,000 

$18,314,000 

0.871 
15,951,494 

1,920,000 

691,000 

650,000 
43,000 
73,000 

109,000 
H,000 

1,142,000 

$4,661,000 

0.871 
4,059,731 

,;· 



EXPENDED 
$190, 109 

EXHIBIT IV-14 
ALLOWANCES ASSOCIATED WITH 

MASTER AGREEMENT 
SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

$692,142 
OTHER 

TOTAL 
$1,366, 888,,___~E~ 

CONSTRUCTION & 
PROCUREMENT 

$674,746 

CONTRACTS 
$572, 032 

AWARDED CONSTRUCTION TO COMPLETE 
$303,785 



Exhibit IV-15 
Other Costs; Total, 

Expended and to Complete 
Southern California Rapid Transit District 

Description 
========================= 

General Consultant 

Construction Manager 

Const Related Prof Serv 

Des. Related Prof. Serv 

Agency 

Right of Way 

OCIP 

Preliminary Engineering 

Total before Contingency 

Contingency 

* Representative Estimate 
** Through October 1989 

Total 
Estimate 
To Complete 

(000) 
=========-==== 

$166,893 

$94,494 

$11,814 

$12,928 

$119,974 

$110,305 

$53,603 

$32,800 

$602,811 

$18,200 

$621,011 
============== 

Expended to 
June 30, 1989 
RE: 3/31/89 
Schedule and 
Financial Plan 

(000) 

$158,859 

$48,555 

$3,974 

$12,928 

$60,505 

$100,000 * 

$25,480 ** 
$32,800 

$443,101 

$0 

$443,101 

Ba.la.nee 
to 

Complete 

(000) 
=====;;;:::======== 

$8,034 

$45,939 

$7,840 

$0 

$59,469 

$10,305 

$28,123 

$0 

$159,710 
' 

$18,200 

$177,910 
============== 
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EXHIBIT IV-16 
EXPENDITURES ANO BALANCE TO COMPLETE. 

FOR OTHER COSTS 
SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

PRELIMINARY ENGINEERING----
$32, 800 

OCIP -------------
$53, 603 

DESIGN/CONSTRUCTION RELATED SERVICES~-----~ 
$24,742 

GENERAL CONSULTANT 
$166,893 
EXPENDED $158,859 

EXPENDED 
$190, 109 

$692,142 
OTHER 

TOTAL 
$1,366, 88 

CONSTRUCTION & 
PROCUREMENT 

$674,746 

CONTRACTS 
$572, 032 

AWARDED CONSTRUCTION TO COMPLETE 
$303,785 
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Exhibit IV-17 

Revision 1, Estimate To C~lete 
Southern California Rapid Transit District 

Total Estimate to C~lete: 

Adninistration and Indirect Cost 
Construction and Procurement 

Sub-total Cost at C~letion 
Less Expended to Date 

To C~lete 

Less Allowances In Cost to C~lete: 
Contingency and Escalation, Unawarded 
Awarded, Potential Changes 
Awarded, Schedule Revisions 
Awarded Claims 

Awarded Unbooked Changes/Claims 

Total Allowances 

To Be Expended 

Total Cost Before Contingency 
Contingency at 10X of Total Expended 

Total Funds Required 
Less Deductions: 

Less Row 
Less Dividend 

($6,624,943) 

CS5,500,000> 

CS12, 124,943) 

Less Original Budget 

CS13,555,000) 
($20,033,949) 
($21,409,690) 

CS14, 792,366) 
($22,273,000) 

($92,064,005) 

$622,951,000 
S674.745,m 

S1 ,297,696, m 
CS605,790,000) 

S691,906,m 

($92,064,005) 

S599 ,842,768 

S1 ,297,696, m 
$59,984,277 

S1 ,357,681,050 

(S12, 124,943) 

$1,345,556,107 
($1,249,900,000) 

S95,656, 107 
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EXHIBIT IV - 19-1 
REVISION 3 ESTIMATE TO COMPLETE 

S0UTH£RN CALIPORNIA RAPIO TRANSIT OISTRICT 

TOTAL CONSTRUCTION ANO PROCUREMENTS 

EXPENDED TO DATE: 
CONTRACTS 
MASTER AGREEMENTS 

ALLOWANCES INCLUDED: 
UNAWAROEO CONTRACT CONTINGENCY ANO ESCALATION 
POTENTIAL CHANGES - AWARDED CONTRACTS 
SCHEDULE REVISIONS - AWARDED CONTRACTS 
UNBOOKED CLAIMS - AWARDED CONTRACTS 

TOTAL EXPENDED ANO ALLOWANCES 

TOTAL TO COMPLETE AWARDED CONTRACTS, 
UNAWARDEO CONTRACTS ANO MASTER AGREEMENT 

AWARDED CONTRACTS TO CoHPLETE 
UNAWAROEO CONTRACTS HARD ESTIMATE 
MASTER AGREEMENT BALANCE 

190,109,000 
4,066,000 

~194,175,000 

13,555,000 
20,034,000 
21,410,000 
14,192,000 
22,213,000 

$92,064,000 

303,185,000 
13,091,000 
12,525,000 

$389,401,000 

194,115,000 

92,064,000 

$286,239,000 

614,146,000 

286,239,000 

$388,501,000 388,501,000 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

TOTAL OTHER COSTS EXCLUDING CONTINGENCY 

EXPENDED TO DAT£: 

TOTAL TO COMPLETE 

604,151,000 

445,041,000 

$159,110,000 159,110,000 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

TOTAL TO COMPLETE $548,211,000 



EXHIBIT IV - 19-2 
REVISION 3 ESTIMATE TO Cc»tPLETE 

SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

TOTAL CONSTRUCTION AND PROCUREMENTS 

EXPENDED TO DATE: 
CONTRACTS 
MUTER AGREEMENTS 

ALLOWANCES INCLUDED: 
UNAWARDED CONTRACT COMTINGENCY AND ESCALATION 
POT£NTIAL CHANGES - AMARDED CONTRACTS 
SCHEDULE REVISIONS - MIARDED CONTRACTS 
UNBOOKED CLAIMS - AMARDED CONTRACTS 

TOTAL EXPENDED AND ALLOWANCES 

TOTAL TO COHPL£TE AMARDED CONTRACTS; 
UNAWARDED CONTRACTS AND MASTER AGR£EM£NT 

AMARDED CONTRACTS TO COHPL£TE 
UNAWARDED CONTRACTS HARD ESTIMATE 
MUTER AGREEMENT BALANCE 

190,109,000 
4,066,000 

$194,175,000 

13,555,000 
20,034,000 
21,410,000 
14,792,000 
22,273,000 

$92,064,000 

303,785,000 
73,091,000 
12,525,000 

$389,401,000 

194,175,000 

92,064,000 

$286,239,000 

674,746,000 

286,239,000 

$388,507,000 388,507,000 

• 

CONTINGENCY 
FACTOR CONTINGENCY 

10 I 
10 I 

0 ' 

30,378,500 
7,309,100 

0 

........................................................................................................................................................ 
TOTAL OTHER COSTS EXCLUDING CONTINGENCY 

EXP£NDED TO DATE: 

TOTAL TO COMPLETE 

604,751,000 

445,041,000 

$159,710,000 159,710,000 5 ' -,, 985,500 

························································································································································ 
TOTAL TO CCltPLETE $548,217,000 $45,673,100 
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Exhibit IV 19-3 
Revision 3 Estimate to Complete 

Southern California Rapid Transit District 

Total Estimate to Complete: 
Administration and Indirect Costs 

(Excluding Contingency) 

Construction and Procurement Costs 

Total 

Contingency from Contingent Anlysis 

Less Deductions: 
Less Row 
Less Dividend 

Less Original Budget 

Overrun 

($6,624,943) 
($5,500,000) 

($12,124,943) 

$604,751,000 

$674,745,773 

$1,279,496,773 

$45,673,100 

$1,325,169,873 

($12,124,943) 

$1,313,044,930 
($1,249,900,000) 

$63,144,930 
================ 
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Exhibit V-4 
Revision 4 Estimate to Complete 

Southern California Rapid Transit District 

~dmin, L Indlr~ct 
Direct Costs 

Subtotal Cost to 
Complete 

Sub-total Cost to 
Complete 

Less - Expend. to 
Date 

Expend. Remaining 

Sub-total Cost to 
Complete 

Add 101 Contingency 

Total Forecast to 
Complete 

Less Original Budget 

Overrun 

Less Row 
Less Dividend 

Adjusted Overrun 

NOTE: 

PDCD • 

.$6.22 .. 951,. 000 
$650,266,328 

$1,213,217,328 

$1,213,211,328 

($605,790,000) 

$661,421,328 

$1,213,211,328 

$66,142,133 

$1,339,960,061 

($1,249,900,000) 

$90,060,061 

($6,624,943) 
($5,500,000) 

$11,935,118 

I SCRTD • 
I ----------------

1 
l, .$622, 951,000 ** 

$614,145,113 

SL291,696, 113 

SL 291,696,113 

($605,790,000) 

$691,906,113 

$1,291,696,113 

$69,190,611 

$1,366,881,450 

($1,249,900,000) 

$116,981,450 

($6,624,943) 
($5,500,000) 

$104,862,501 

• Source: MRT Program Control, June 23, 1989 

•• Both PDCD and SCRTD include $18,200,000 as Contingency 
which ls removed from HPS value 

••• Includes $13,413,419 of In Line Allowances in Schedule Reserves 
Contingency and Escalation in Unawarded Contracts 

** ** Claims are Included at Full C·laimed Amount 

REASSESSED 
ESTIMATE 

.$631,365,000 
$664,105,063 

$1,295,410,063 

$1,295,410,063 

($605,790,000) 

$689,680,063 

$1,295,410,063 

$68,968,006 

$1,364,438,069 

($1,249,900,000) 

$114,538,069 

($6,624,943) 
($5,500,000) 

$102,413,126 

($14,820,761) 

$81,592,365 

Less Included 
Contingency 

$13,413,419 Within Unawarded 
$1,341,342 101 Taken on Value 

$14,820,161 



TOTAL CONSTRUCTION AND PROCUREMENT 

EXPENDED TO DATE 
CONTRACTS 
MASTER AGREEMENTS 

ALLOWANCES INCWDED: 
UNMIARDED CONTRACT CONTINGENCY AND ESCALATION 
POTENTIAL CHANGES - AWARDED CCIITRACTS 

SCHEDULE REVISIONS - MIARDED CONTRACTS 
UNBOOKED CLAIMS - MrfARDED CONTRACTS 

TOTAL EXPENDED AND ALLOWANCES 

TOTAL TO COMPLETE AWARDED CONTRACTS: 
UNA.WARDED CONTRACTS AND MASTER AGREEMENT 

AWARDED CONTRACTS TO CCMPLETE (TOTAL) 
UNA.WARDED CONTRACTS HARD ESTIMATE 
MASTER AGREEMENT BALANCE 

Exhibit V-5-1 
Revision 5 Estimate to Complete 

Southe£n Califo£nia Rapid T£anait Dist£1ct 

$204,528,000 
$4,661,000 

$209,189,000 

$13,413,419 

$24,166,091 
$22,595,489 

$60,835,005 

$314,913,184 
$69,298,702 
$14,453,000 

$209,189,000 

$60,835,005 

$210,024,005 

$664,105,063 

$210,024,005 

$394,081,058 

---------------- ROUNDING DATABASE 
$398,124,886 DIFFERENCES 

TOTAL TO 
GO 

$394,081,058 

.,, 
e10, .. , $15,148,659 

$6,929,810 
$0 

····················································································································································· 
TOTAL OTHER COSTS EXCLUDING CONT£NG£NCY 

EXPENDED TO DATE: 

TOTAL TO COMPLETE 

TOTAL TO COMPLETE 

$631,365,000 

$445,042,000 

$186,323,000 $186,323,000 

$580,404,058 

.,. 
$3,126,460 

$26,404,989 




