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EXECUTIVE SUMMARY 

It is proposed that the reliability, operability, and flexibility of the Retrieval Transfer 
System be substantially upgraded by replacing the planned single in-farm pipeline from the 
AN-AY-AZ-(SU Tank Farm Complex to the AP Farm with three parallel pipelines outside the 
tank forms. The proposed system provides simplified and redundant routes for the various 
transfer missions, and prevents the risk of transfer gridlock when the privatization effort swings 
into full operation. 

These upgrades can be provided at a substantially reduced cost, with cost reductions 
through Part 2 of Project W-314 estimated to exceed $35 million. Smuller cost avoidances can 
also be realized in Project W-21 I .  A significant advantage is that greater confidence can be 
placed in the construction schedule, as the predominantly greenfield construction work 
proposed is less subject to unpredictable delays in radiation zones and highly contaminated 
areas. Aside from construction cost avoidances, the major incentive for implementing this 
proposal is the greater reliability the new transfer system provides to the vitr@cation vendor 
feed deliveries. 
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W-314 WASTE TRANSFER ALTERNATIVE 
PIPING SYSTEM DESCRIPTION 

1.0 PROPOSAL 

It is proposed that the reliability, operability, and flexibility of the Retrieval Transfer 
System be substantially upgraded by replacing the planned single in-farm pipeline from the 
AN-AY-AZ-(SY) Tank Farm Complex to the AP-AW Farms with three parallel lines outside 
the tank farms. These upgrades can be provided with a substantial cost reduction without 
adversely affecting the transfer schedule. 

This proposal offers independent routings for simultaneous transfers of different types of 
wastes. The independent lines offer greatly simplified transfer paths that provide a higher 
level of reliability than is possible with the complex manifold system required by a single line. 
The proposed routes are designed to provide backup capability for each transfer mission. The 
combination of independent routes, spare capacity, and system simplicity provides a high level 
of assurance that transfer commitments can be carried out as scheduled. 

2.0 PROPOSAL SUMMARY 

Figures 1, 2, and 3 show the proposed piping system. The proposal calls for 
constructing the bulk of the new transfer system in nonradiological areas using the shortest and 
most direct routes available. The cross-site transfer lines are extended from a point just west 
of the 244-A lift station around the north and east sides of AN farm to tanks 241-AN-101 and 
-104 using a new above grade berm, and a new extension of the AN farm plateau. The high 
pressure cross-site line enters tank 241-AN-104, and the low pressure line enters the 
241-AN-101 pump pit for connection to the existing AN farm transfer system. A new line 
runs directly from the 241-AN-104 pump pit to the 04D pit on tank 241-AP-104, the staging 
point for Low-Activity Waste (LAW) deliveries. New lines from the pump pits on tanks 241- 
AY-102, 241-AZ-101, and 241-AN-101 connect to a new valve pit just east of tank 241-AZ- 
101. Manifold jumpers in the new pit tie the lines to two direct transfer lines routed to the AP 
valve pit and to the privatization High-Level Waste (HLW) interface point just east of tank 
241-AP-104. The three new lines to AP farm run parallel for 0.5 miles cross-country to the 
AP tank farm. The route crosses Canton Avenue on an earthen fill and continues around the 
east side of the 207-A retention basins to the northeast corner of the AP tank farm. In AP 
Farm, the lines separate to connect to the HLW vendor interface point, to the tank 241-AP-104 
04D pump pit, and to the AN valve pit, respectively. The currently planned new Project W- 
314 pipelines connecting tank 241-AY-101 to tank 241-AY-102 and tank 241-AZ-102 to tank 
241-AZ-101 are retained, as are most of the AN valve pit upgrades. The currently planned 

1 
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“East-West” pipe system through the A Farm complex is deleted. The resulting system 
provides improved capability for routing between any A Complex double-shell tanks. 

This proposal greatly reduces the number of transfer system components, including 
jumpers, valves, valve actuators, position switches, and leak detector elements, reducing the 
risk of point failures. Reliability of the transfer system is increased by maximizing route 
system simplicity and by providing spare and redundant capacity between the AN-AZ-AY-SY 
tanks and the AP-AW tank farms. 

By performing the bulk of pipeline construction outside radiological areas, and by 
deleting upgrades to the aging 2-in. backup pipelines that are no longer needed, cost reductions 
of approximately $35 million are projected. Additional cost avoidances above this figure 
depend on Project W-314 decisions related to the cross-site transfer line re-routing to AN farm 
or the alternative of upgrading the 244-A lift station. 

2 
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3.0 THE NEED FOR A SIMPLIFIED 3-ROUTE SYSTEM 

Experience has shown that equipment failures are directly proportional to complexity and 
that it is extremely difficult and time consuming to make repairs to in-farm systems. The 
necessarily complex nattire of a single do-it-all route produces significant reliability risks in a 
radioactive environment where timely repairs are virtually impossible. The single-pipe system 
also lacks critically needed routing capability to accommodate competing programs, and cannot 
provide spare capacity. A more reliable system with redundant capacity is thus proposed to 
avoid costly non-delivery penalties in the future. 

4.0 SUMMARY OF THE PREFERRED PIPING SYSTEM ALTERNATIVE 

Eight alternatives for the proposed piping system were evaluated. The preferred 
alternative is shown in Figures 1, 2, and 3, and is described below. A more detailed 
description is found in Appendix A. A description and evaluation of the alternatives are found 
in Appendix B. 

The proposed pipeline system upgrades the reliability and availability of the waste feed 
delivery system to the privatization contractors through the application of the following 
principles: 

Maximizing simplicity by minimizing the number of components in any one 
transfer route; Le., fewer valves, jumpers, position switches, leak detectors, motor 
drives, etc. 

Providing at least two independent trunk transfer routes for any given transfer 
mission. 

Optimizing operational aspects by providing straight-through routes where feasible 
and minimizing the impact of valve line-ups and field verifications. 

The proposed piping arrangement is designed to assure that all needed A-Farm Complex 
double-shell tank (DST) transfers can be made. The system routes waste from the SY tanks to 
the AN Farm, and is capable of transferring waste from any A-Farm complex DST to any 
other A-Farm complex DST. The system also mahtains the ability to receive waste from the 
204-AR unloading facility into AW tank farm. 

The Privatization LAW and HLW transfers can be made by using no more than 8 valves 
per transfer, which is a 75 percent reduction over the currently planned routing. 

9 
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The central feature of the new system is the set of three lines leading south from the AZ 
Farm fence line to the AP Farm. Tie-in connections to the AN-AY-AZ complex and to the 
SY tanks (via the cross-site transfer lines) are provided on the north end. A similar 
distribution system directs the pipelines on the AP-AW farm end. 

4.1 AN-AZ-AY-(SY) ROUTING TO THE TRANSFER LINE TIE-IN POINT 

A system of existing and new pipelines connects to the three transfer lines leading to AP 
Farm. 

4.1.1 West Area Waste Feed 

West Area wastes are transported via the new WT-LL-3150 and -3160 cross-site 
pipelines to a point just west of the 244-A Lift Station. The tie-in to the 244-A valve pit is 
removed, and the cross-site lines are extended to AN farm from a point just west of 244-A as 
shown in Figure 1. The cross-site lines are routed around the north and east sides of AN Farm 
to tanks 241-AN-101 and 241-AN-104. 

The high pressure cross-site line (the line equipped with a 1,400 psi booster pump) is 
routed directly into tank 241-AN-101 via a drop leg, eliminating the need for relief valves and 
rupture discs to protect the existing piping system. From tank 241-AN-104, accumulated 
wastes can be pumped to any A-Farm complex DST using the 241-AN-104 pump. 

The low pressure cross-site line (connected to a low-pressure pump without an installed 
booster) is connected to a new manifold jumper in the tank 241-AN-101 central pump pit. 
From the manifold jumper, the waste can be routed directly either into tank 241-AN-101 or to 
any other A-Farm complex DST without entering tank 241-AN-101 under appropriate 
pumping conditions. This routing also allows dilute A-complex wastes to be pumped from any 
A-Farm complex DST to SY farm if needed. 

4.1.2 AN Farm Waste 

Proposed AN Farm transfer routes are shown in Figure 1. AN Farm waste can be 
pumped via multiple roups from any AN-Farm tank to the AP-AW tank farms. One routing 
is via the AN valve pits and the 241-AN-104 pump pit. From the 241-AN-104 pump pit waste 
is transferred directly to the AP-04D pit, which serves the Privatization Intermediate Waste 
Storage Tanks. AN Farm waste can also be pumped to any A-Farm complex tank via the AN 
valve pits, the 241-AN-101 pump pit, and a new valve pit constructed adjacent to the AZ farm 
fence. The new pit provides access to the AY and AZ tanks, as well as to the HLW 
privatization interface and to the AP valve pit. 

10 
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4.1.3 AY Farm Waste 

Proposed AY Farm transfer routes are shown in Figure 1. AY Farm wastes can be 
pumped to any A-Farm complex DST and the Privatization HLW interface via new lines from 
241-AY-101 to 241-AY-102 and from 241-AY-102 to the new AZ valve pit. The new AZ 
valve pit provides continued routings to the Privatization HLW interface, the AP valve pit, and 
the AZ and AN farms. 

4.1.4 AZ Farm Waste 

Proposed AZ Fami transfer routings are shown in Figure 1. AZ Farm waste feed can be 
pumped to any A-Farm complex DST and the Privatization HLW interface via new lines from 
tank 241-AZ-102 to tank 241-AZ-101, and from tank 241-AZ-101 to the new AZ valve pit. 
The AZ valve pit provides routings to the Privatization HLW interface, the AP valve pit, and 
to the AY and AN farms. 

4.2 THE THREE PIPELINES-AZ FENCELINE TO AP FARM 

Three parallel trunk lines are provided from a point just outside the east AZ Farm 
fenceline to AP Farm as shown in Figure 1. One line originates in the tank 241-AN-104 pump 
pit. The other two lines originate in the new AZ valve pit. The three lines cross Canton 
Avenue on a 4-m (12-ft) high berm and skirt the east side of the 207-A retention basin. Two 
lines continue into AP Farm along the east side fence to the AP-04D pit and to the HLW 
interface point respectively. The third line turns west and enters AP Farm along the west 
fence line, terminating in the AP valve pit. 

4.3 AP FARM LINE TERMINATION 

In AP farm one line from the AZ valve pit terminates at the privatization contractor 
HLW interface point east of tank 241-AP-104, using the same interface point as currently 
identified in Project W-211 documents. 

One line from the tank 241-AN-104 central pump terminates in the new Project W-211 
04D pit on tank 241-AN-104. Waste can be routed to the Intermediate Waste Feed Staging 
Tanks 241-AP-102 and 241-AP-104. This line can also be used as an alternate route to the 
Privatization HLW interface point and to the AP valve pit. 

One line is routed from the new AZ valve pit to the AP valve pit for access to the AP or 
AW tank farms. This line can also be used as an alternate route for transfers to the 
privatization HLW contractor and for transfers to tanks 241-AP-102 and 241-AP-104. 

11 
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4.4 COST 

Cost of the proposed piping system, including the cross-site line re-route, is 
$52.0 million, which is $2 million less than Part 1 of the current Project W-314 that does not 
include the cross-site re-route. When Project W-314 Part 2 cost avoidances are added, total 
cost reductions are $37 million. Additional reductions are possible if the cross-site re-route is 
included in the original Project W-314 Part 2 scope. 

4.5 SCHEDULE 

The construction schedule prepared for the revised piping system shows a completion 
date of October 25, 2000, assuming a decision to proceed is made by early May 1998. The 
completion date is six months later than the current Project W-314 Part 1 completion date. 
This schedule requires utilization of the existing transfer piping for an additional six months. 
The 2000 completion is not expected to impact scheduling for planned transfers. 

12 
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5.0 DETAILED DESCRIPTION OF PREFERRED ALTERNATIVE 

Alternative 7B is the preferred alternative. The proposed transfer system uses a 
combination of existing pipelines, new pipelines planned by the current Project W-314 design, 
and new pipelines originated by this proposal. The central feature of the proposal is a set of 
three parallel pipelines that connect the AY, AZ, AN, and cross-site systems to the AP system. 

The following features are retained from the currently planned Project W-314: 

1. The planned W-314 line SN-635 from the 241-AY-101 central pump pit to the 
241-AY-102 central pump pit 

2. The planned W-314 line SN-631 from the 241-AZ-101 central pump pit to the 
241-AZ-102 central pump pit 

3. Part of the AN-A and AN-B valve pit upgrades, specifically the flush jumpers and 
part of the transfer jumper manifolds 

The following W-314 features are deleted: 

1. 

2. 

3. 

AX-A valve pit upgrades by Project W-314, Phase 2 

AX-B valve pit upgrades by Project W-314 

A-A valve pit upgrades by Project W-314, Phase 2 

4. A-B valve pit upgrades by Project W-314 

5.  

6. 

Pipeline SN 632 from the AZ-02A pump pit to the AX-B valve pit (W-314) 

Pipeline SN 634 from the AX-B valve pit to the A-B valve pit (W-314) 

7.  

8. 

Pipeline SN-630 from the AN-B valve pit to the AZ-02-A pump pit 

Pipeline SN-633 from the AY-02A pump pit to the AX-B valve pit. 

5.1 THREE-LINE PIPING SYSTEM FROM AZ FENCE LINE TO AP FARM 

This pipe proposal provides three new 3-in. encased pipelines from the ANlAZ farm 
eastern boundary to the AP tank farm as shown in Figure 1. The lines are to be constructed 
above ground on a new earthen fill through non-radiological areas. 

13 
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5.1.1 Pipelines 

Each line will be built as a 3-in. schedule 40 stainless steel pipe inside a 6-in. carbon 
steel pipe. Thermal expansion loops are constructed at maximum 200 m (600-ft) intervals. In 
expansion loops the outer pipe is increased to a 12-in. line. The pipelines are insulated and are 
not provided with cathodic protection. The lines are bedded in structural backfill and covered 
with 1 m (3 ft) of earthen fill. General design requirements are identical to those of Project 
W-314. 

The lines are sloped uphill from the AZ Farm fenceline to their AP Farm termination 
points. Total elevation rise is approximately 23 m (7 ft), and the minimum gradient is 
0.25 percent. 

5.1.2 Berm Construction 

The pipeline berm leaves the AZ Farm eastern perimeter area near grade level and rises 
through non-radiological areas at a minimum grade of 0.25 percent to AP tank farm. The 
berm layout is shown in Figure 4. The berm crosses Canton Avenue approximately 4 m 
(12 ft) above grade. The height of the fill gradually decreases to about 2 m (6 ft) just north of 
the AP tank farm. Bulk fill for berm construction will be hauled by scraper from the grout 
vault spoil pile located 0.5 miles east of AP farm. Eighty percent of this large spoil pile is 
available until August of 1999. If the fill haul is delayed beyond this time frame, fill will be 
hauled from the equidistant submarine trench spoil pile. The fill will be compacted and sloped 
at 2: 1. The earth fill will be hydroseeded for slope stabilization. Gravel or riprap will not be 
used except where necessitated by close proximity to roadways or structures. 

The pipeline berm is located to avoid existing equipment and structures. The backflow 
preventer cabinet along Canton Avenue east of A2 farm will be protected with a concrete 
retaining wall. Alternately, it may be relocated approximately 16 m (50 ft) to the north to 
avoid being buried by the berm. The berm will be constructed between the two manholes on 
the underground waste water pipeline to the Treated Effluent Disposal Facility (TEDF) to 
avoid interference with serviceability of this line. 

5.1.3 Canton Avenue TerminatiodRe-routing 

Canton Avenue will be blocked by the new pipeline berm. The existing southern section 
of the roadway will terminate on the south side of the pipeline berm. Canton Avenue will 
continue to provide access to the A-Farm east gate. 

A new perimeter road will be constructed by Project W-519 to serve the new vitrification 
plants east of the A-complex. The new road will connect to Canton Avenue just north of the 
pipeline berm, skirting the north side of the berm as shown in Figure 3. 
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Figure 4. Fill Design for Berm from AZ Fence Line to AF' Farm. 

15 



HNF-2500 
Revision 0 

5.2 AP FARM DISTRIBUTION PIPE LAYOUT 

At the AP tank farm the trunk lines terminate in three locations: 

5.2.1 Privatization High-Level Waste Interface Point 

Two lines enter the northeast comer of the AP farm fenced area about 1 m (3 ft) below 
grade. It is intended to fence off the excavation area in the east side of AP Farm and to 
perform machine excavation in the clean area. 

One line terminates at the Privatization HLW interface point just east of tank 
241-AP-104, outside the fence line, as designated by Project W-211 and shown in Figure 5. 
The pipeline will be located approximately 1 m (3 ft) below grade at this point, and will 
terminate with a welded pipe cap. The HLW privatization contractor will be responsible for 
connecting to the pipe stub at this point. 

Project W-211 plans to provide an additional HLW pipe from the new AP-04D pit to the 
HLW interface point. This line will be retained to serve as a backup HLW route. The backup 
routing utilizes the W, line from the A 2  valve pit to the AP valve pit and then routes the 
HLW stream via the AP-04A pump pit to the AP-04D pit and the new connecting line to the 
HLW interface. The vendor will be responsible for connecting into the two stub pipes at the 
HLW interface. The Project W-211 jumper design for the AP-04D pit will not need to be 
modified as it already contains the planned HLW connection. 

5.2.2 AR04D Pit 

One line terminates at a point approximately 3 m (15 ft) east of the proposed new 
Project W-211 AP-04D pump pit as shown in Figure 5. Connection to the AP-04D pit will be 
made by Project W-211 to the nozzle currently designated for pipeline SN 650. The currently 
planned extension of line SN 650 from tank 241-AP-102 to tank 241-AP-104 will be deleted. 
The planned Project W-211 piping will allow routing waste to either tank 241-AP-102 or to 
tank 241-AP-104 using new piping and jumpers to be provided by W-211. 

16 



HNF-2500 
Revision 0 

Figure 5. Pipe Routing into 241-AP Tank Farm 
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5.2.3 Ap Valve Pit 

One line will be routed around the north and east sides of the AP tank farm to the AP 
valve pit, as shown in Figure 6 .  The line leaves the main trunk berm just north of 4th Street 
and then follows 4th Street to the west side of A€' Farm. The line crosses under 4th Street and 
then enters A€' Farm and follows the west fence line about 1 m (3 ft) below grade until it 
enters the AP Valve Pit. To facilitate pipeline construction, the west side of the AP tank farm 
will be fenced off as a nonradiological area, and trenching will be performed by machine 
excavation. Routing the line underground avoids interfering with equipment travel in AP 
Farm. 

The new line will be tied into spare nozzle 15. New jumpers will be provided in the AP 
valve pit to connect into the existing transfer system as shown in Figure 6.  From the AP valve 
pit wastes can be routed to or from any AP or AW tank. This connection can also be used as a 
spare LAW route to tanks 241-AP-102 and 241-A€'-104 in the event the primary LAW routing 
is not available. In addition, HLW can be routed to the vendor interface point by utilizing the 
existing line to the 04A pump pit, and the HLW vendor interface point. 

5.3 AY-AZ-AN-SY TRUNK LINE CONNECTIONS 

At the AYlAZlAN end, the trunk lines connect via new lines to existing pits and piping 
in each tank farm. 

5.3.1 Cross-Ste Pipeline Connections 

The cross-site pipelines are extended from a diversion point just west of the 244-A lift 
station to the east side of A€' tank farm. The lines are configured identically to the existing 
cross-site lines with insulation and wire-line leak detection. The lines are installed below 
grade for approximately 100 m (300 ft) and are then routed on a constructed fill to the east 
side of AN Farm. Minimum downward slope to the AN Farm is 0.25 percent. Buffalo 
Avenue and 7th Street will be ramped to pass over the new pipelines. Inside the AN tank farm 
the lines will be installed at least 1 m (3 ft) below grade to avoid obstructing vehicle traffic. 

The high-pressure cross-site line (the line equipped with 1,400 psi booster pump) is 
routed directly into the 12-in. riser north of the 241-AN-104 pump pit via a welded 34x1. drop 
leg as shown in Figure 7. Direct routing into the tank eliminates the need for pressure relief 
valves and rupture discs, and eliminates the risks associated with these relief devices. The low 
pressure cross-site line is routed into the spare 2-in. nozzle in the AN-O1A pump pit, where it 
connects to the jumper manifold for further routing as shown in Figure 8. 
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Figure 6.  New Jumper Arrangement in AP Valve Pit. 
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Figure 7. Proposed AN-04D Pit Jumper Layout. 
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Figure 8. Proposed AN-O1A Proposed Jumper Layout. 
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5.3.2 Privatization High-Level Waste Interface Connections 

The line from the Privatization HLW Interface is connected to a proposed new AZ valve 
pit located outside the east fence of AZ tank farm. 

The proposed AZ valve pit is shown in Figure 9. The pit connects to pipelines from 
tank 241-AN-101, tank 241-AZ-101, and 241-AY-102, as well as lines to the Privatization 
HLW Interface and the AP valve pit. The new pit is equipped with a drain line to tank 
241-AZ-101. 

The valved jumper manifolds in the AZ valve pit allow transferring waste from AY and 
AZ tanks directly to the Privatization HLW Interface, and also allow transfers between any 
A-complex double-shell tanks. 

The line from the Privatization HLW vendor interface point slopes to tank 241-AZ-101, 
and drains into tank 241-AZ-101. Waste from the AY tanks to the AZ tanks drain into the AZ 
tank. Waste from the AY tanks to 241-AN-101 or 241-AN-104 drains into the AN tank. 
Waste routed to other AN tanks will not drain completely, and part of the flush water must be 
drained back to tank 241-AN-101 or 241-AN-104. Waste from the AY tanks to AP-farm will 
not drain completely and part of the line flush water must be drained to the AZ or AN tanks. 

5.3.3 AP-04D Pit ConnectiOnS 

The line from the AP-04D pit connects directly to the AN-04A pit. The line bypasses 
the proposed new AZ valve pit to maintain a completely independent transfer routing. The 
route is sloped from the AP-04D pit to tank 241-AN-104 and drains into tank 241-AN-104. 
The proposed valving and jumper arrangement in the AN-04A pit is shown in Figure 7. 

5.3.4 Connections to the AP Valve Pit 

The line from the AP valve pit terminates at the new AZ valve pit and connects via the 
valved manifold jumper system to lines leading tanks 241-AZ-101,241-AY-102, and 
241-AN-101. The line to tank 241-AN-101 terminates in the AN-O1A pump pit. Layout and 
piping arrangement in the AN-O1A pit is shown in Figure 8. In the AN-O1A pit valved 
manifold jumpers connect the line from the AZ valve pit to the following: 

- The AN-101 transfer pump 
- 
- 
- 

The AN-B valve pit, allowing connection to the other AN tanks 
The low-pressure cross-site transfer line 
The drain leg into tank 241-AN-101. 
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Figure 9. Proposed New AZ Valve Pit Layout 
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5.4 PIPELINE HYDRAULICS 

A hydraulic diagram for the proposed pipeline system is attached. 

Pipeline Drainage is as follows: 

- 
- 
- 

One line drains from the Privatization interface to an A 2  or AN tank 
One line drains from the AP valve pit to an A 2  or AN tank 
One line drains from the AP-04D pit to an AN tank. 

Lines draining toward AN tanks other than 241-AN-101 or 241-AN-104 have a low point 
in the AN-O1A or AN-04A pump pits, and up to approximately 400 L (100 gal) of liquid 
(flush water) will not drain and must be drained into tank 241-AN-101 or 241-AN-104 upon 
completion. When a line is routed to an AY tank, the line will not drain completely and 
remaining liquid (flush water) must be drained to an A 2  or AN tank. 
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6.0 COSTSUMMARY 

6.1 W-314 SCOPE RETENTION 

Cost estimates prepared for the alternatives evaluated used the recent cost estimate 
information from Projects W-211 and W-314. Waste transfer system upgrades that were 
retained from Project W-314 Phase 1 are as follows: 

AN valve pit upgrades 

AW valve pit upgrades (this does not include incorporating Project W-454 scope 
into W-314) 

AZ tank farm upgrades 

AY tank farm upgrades and 

Master Pump Shutdown (MPS) system. 

The above listed work scope still is an integral part of the 200 East Area waste transfer 
system and is therefore retained. 

Only one pipeline segment was retained from the 200 E/W Upgrades for Alternatives 3 
and 7. The pipeline that was retained was 3-in. SN-630, 241-AN-B valve pit to 
241-AZ-102-02A central pump pit. No pipelines from W-314 Phase 1 E/W Upgrades were 
retained for Alternative 7B. For a breakdown by Task Element and their associated costs see 
Table 1, Alternative Cost Summary. 

It was the intent of the alternatives evaluated to minimiie the amount of in farm 
construction activities to reduce the overall project cost. The use of “greenfield” construction 
provides the advantage of being able to Fix Price contract the work and eliminate the need for 
increased Health Physics Technician (HPT) during construction. 

The Alternatives also include the cross-site transfer system reroute into the 241-AN tank 
farm. This scope of work is not covered by Project W-314 Phase 1 cost estimate but is 
covered by Phase 2. The conceptual design cost estimate for this task is $10 million (refer to 
244-A Double-Contained Receiver Tank @CRI) Utilization, HNF-SD-W3 14-AGA-006 
[Jacobson 19971). 
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6.2 W-211 AND W-314 SCOPE DELETIONS 

Table 2 provides a rough order of magnitude'cost estimate for taskslscope that could be 
e l i a t e d  from W-314 Phase 2 scope. The estimate targeted work scope that could be 
eliminated due eliminating the need to upgrade the existing 200 East Area waste transfer 
system. The key elementdtasks that were targeted for deletion were: instrumentation for 
Clean Out Box (leak detection upgrades), AY and AZ sluice pit upgrades, and A-A and AX-A 
valve pit jumper manifolds/leak detection upgrades. There was no credit taken for the 
elimination of the cross-site transfer system reroute to 241-AN tank farm. As stated above, 
the ROM cost for this task is $10 million. 

Table 2. W-314 Phase 2 Cost Reductions. 
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6.3 ALTERNATIW COST COMPARISON 

Table 3 provides a simplified cost comparison for the alternatives evaluated to Project 
W-314 Phase 1. The cost for each alternative includes an estimated cost for rerouting the 
cross-site waste transfer system to 241-AN tank farm, this cost is not included in W-314 
Phase 1. The estimated cost for rerouting the X-Site for each alternative ranges from 
$12.3 million to $2.7 million. The difference in the cost is attributed to amount of in farm 
construction activity. For Alternative 3, the amount of in farm construction activity is high 
due constructing a “New Valve Pit” on AN-103 and routing new lines to the existing AN 
valve pits and new lines to the AN to AP greenfield pipeline area. 

By delaying the rerouting of the cross-site waste transfer system to 241-AN tank farm to 
Phase 2, as W-314 did, the comparison of cost for equal scope can be made. By delaying the 
reroute of the cross-site waste transfer system, cost comparison would be as follows: 

Alternative 3 $19.9 million 
Alternative 7 $15.2 million 
Alternative 7B $12.4 million 
W-314 ( E N  Transfer System) $17.4 million 

By making this comparison it can be determined that all of the alternatives provide a cost 
advantage over the current W-314 waste transfer system upgrade as planned. The advantage to 
the alternatives also is that increased waste transfer system flexibility is gained since the 
alternatives provide three new waste transfer line routings. One line will support providing 
HLW washed sludge to the HLW privatization contractor. One line will provide a route to 
241-AP-104-04D pump, therein eliminating the need to reroute SN-650 by Project W-211. 
The third line to the 241-AP valve pit will support miscellaneous waste transfer from AN, 
AW, AY, and AZ tank farms to AP tank farm, or vice versa. Alternative 3 still requires the 
“New Valve Pit” on 241-AN-103 during Phase 1 to provide the same routing capabilities as 
Alternatives 7 and 7B. 
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AF'PENDIX A 

DESCRIPTION AND EVALUATION OF ALTERNATIVES 

The central feature of this piping proposal is the 3-pipeline route from the AZ f a m  fence 
line to the Privatization HLW interface, to the AP-04D pit, and to the AP valve pit. This 
routing is straight forward, and only one option is provided. The tie-in from the AN-AZ-AY- 
SY tanks to the three lines offers numerous options. Eight options were developed and 
evaluated for determining the best system from both a technical and cost standpoint. These 
eight alternatives and their advantages and disadvantages are described in Appendix B. The 
three alternatives judged to be best were further evaluated with preliminary design drawings 
and detailed ROM estimates. These Alternatives, labeled 3, 7, and 7B are presented below. 
Alternative 7B is the preferred alternative. 

The three alternatives differ primarily in the extent to which they utilize currently 
planned Project W-314 pipeline upgrades versus new designs, and to the extent to which they 
utilize greenfield construction (outside-farm, non-radioactive construction). 

ALTERNATIVE 3,7,  AND 7B SUMMARY DESCRIPTION 

ALTERNATIVE 3 

This Alternative modifies a currently planned new Project W-314 Phase 2 valve pit on 
tank 241-AN-103 to connect AN, AY, and AZ waste streams to the trunk lines leading to 
241-AP-104 and to the AP valve pit. The Privatization HLW interface line is connected 
directly to tank 241-AZ-102, which is also provided with new lines to the AY tanks and tank 
241-AZ-101. 

ALTERNATIVE 7 

This Alternative utilizes the pump pits on tanks 241-AN-101 and 241-AN-104 to gather 
up the LAW and miscellaneous wastes into the trunk lines. It connects the AP valve pit trunk 
line to tank 241-AP-101, and the AP-04D pit line to tank 241-AN-101. The two cross-site 
lines from SY Farm are routed around AN Farm, with the high pressure line entering the 
241-AN-104 tank and the low pressure line leading into the AN-O1A pump pit. LAW and 
wash waste from AY and AZ tanks is routed via the AZ-02A pit to the AN-B valve pit for 
access to the trunk lines via the AN-O1A and AN-04A pits. The HLW trunk line is connected 
to the AZ-02A pit, which accesses the AZ-O1A pit and AY Farm with new connecting lines. 

ALTERNATIVE 7B 

This Alternative is similar to Alternative 7, except that in lieu of constructing a new line 
from the AZ-02A pump pit to the AN-B valve pit, it utilizes a new valve pit outside the AZ 
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Farm east perimeter to route AY and AZ wastes to the proper destination. One line continues 
to run directly from tank 241-AN-104 to the tank 241-AP-104 04D valve pit. The other two 
trunk lines terminate in the new valve pit which is connected with new lines to tanks 
241-AY-101/241-AY-102,241-A2-101/241-AZ-102, and 241-AN-101. 

DETAILED DESCRIPTION OF BEST THREE ALTERNATIVES 

The proposed transfer system uses a combination of existing pipelines, new pipelines 
planned by the current Project W-314 design, and new pipelines originated by this proposal. 

Features common to all three Alternatives are described fiist, followed by details specific 
to the individual alternatives. 

FEATURES COMMON TO ALTERNATIVES 3,7,  AND 7B 

The following features are common to all Alternatives: 

1. The planned W-314 line from the 101-AY central pump pit to the 102-AY central 
P U P  Pit 

Pump Pit 
2. The planned W-314 line from the 101-A2 central pump pit to the 102-AZ central 

3. A new bypass pipeline around the A-A Valve Pit, connecting lines LIQW 702 to 
line SN 220. This allows 204-AR transfers to be made directly to AW Farm 
without upgrading the A-A valve pit. Approximately 20 m (60 ft) of new line 
would be required. This bypass would allow abandoning the A-A valve pit and 
eliminate pit and associated leak detector upgrades. 

4. Retention of part of the AN-A and AN-B valve pit upgrades, specifically the flush 
jumpers and part of the transfer jumper manifolds. 

The main 3-line piping system from the A2  farm east fence line to the AP tank 
farm connections - the Privatization HLW Interface, the AN-04-B pit, and the AN 
valve pit. 

5. 

6.  All alternatives delete: 

AX-A valve pit upgrades by Project W-314, Phase 2 

AX-B valve pit upgrades by Project W-314 

A-A valve pit upgrades by Project W-314, Phase 2 

A-B valve pit upgrades by Project W-314 
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Pipeline SN 632 from the AZ-02A pump pit to the AX-B valve pit (W-314) 

Pipeline SN 634 from the AX-B valve pit to the A-B valve pit (W-314). 

THREE-LINE PIPING SYSTEM FROM AZ FENCE LINE TO AP FARM 

The basic pipe proposal provides three new 3-in. encased pipelines from the AN/AZ 
farm eastern boundary to the AP tank farm as shown in Figure 1. The lines are to be 
constructed aboveground on a new earthen fill through non-radiological areas. 

Pipelines 

Each line would be built as a 3-in. schedule 40 stainless steel pipe inside a 6-in. carbon 
steel pipe. Thermal expansion loops are constructed at maximum 200 m (600-ft) intervals. In 
expansion loops the outer pipe is increased to a 12-in. line. The pipelines will be coated with 
epoxy and provided with cathodic protection. Alternately, if insulation provides corrosion 
protection at a lower cost, insulation may be used instead. The lines are bedded in structural 
backfill and covered with 1 m (3 ft) of earthen fill. General design requirements are identical 
to those of Project W-314. 

The lines are sloped uphill from the AZ Farm fenceline to their AP Farm termination 
points. Total elevation rise is approximately 23 m (7 ft), and the minimum gradient is 
0.25 percent. 

Berm Construction - 

The pipeline berm leaves the AZ Farm eastern perimeter area near grade level and rises 
at a minimum grade of 0.25 percent to AP tank farm. The berm layout is shown in Figure 1. 
The berm crosses Canton Avenue approximately 4 m (12 ft) above grade. The height of the 
fill gradually decreases to about 2 m (6 ft) just north of the AP tank farm. The fill design is 
shown in Figure A-1 . Bulk fill for berm construction will be hauled by scraper from the grout 
vault spoil pile located 0.5 miles east of AP farm. Eighty percent of this large spoil pile is 
available until August of 1999. If the fill haul is delayed beyond this time frame, fill will be 
hauled from the equidistant submarine trench spoil pile. The fill will be compacted and sloped 
at 2: 1. The earth fill will be hydroseeded for slope stabilization. Gravel or riprap will not be 
used except where necessitated by close proximity to roadways or structures. 
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Figure A-1 . Fill Design for Berm from AZ Fence Line to AP Farm. 

A-6 



HNF-2500 
Revision 0 

The pipeline berm is located to avoid existing equipment and structures. The backflow 
preventer cabinet along Canton Avenue east of AZ farm will be protected with a concrete 
retaining wall. Alternately, it may be relocated approximately 16 m (50 ft) to the north to 
avoid being buried by the berm. The berm will be constructed between the two manholes on 
the underground waste water pipeline to the Treated Effluent Disposal Facility (TEDF) to 
avoid interference with serviceability of this line. 

Canton Avenue TerminatiodRe-routing 

Canton Avenue will be blocked by the new pipeline berm. The existing southern section 
of the roadway will terminate on the south side of the pipeline berm. Canton Avenue will 
continue to provide access to the A-Farm east gate. 

A new perimeter road will be constructed by Project W-519 to serve the new vitrification 
plants east of the A-complex. The new road will connect to Canton Avenue just north of the 
pipeline berm, skirting the north side of the berm as shown in Figure 2 and A-1. 

AP FARM DISTRIBUTION PIPE LAYOUT 

At the AP tank farm the trunk lines terminate in three locations: 

1. Privatization High-Level Waste Interface Point 

Two lines enter the AP farm fenced area about 1 m (3 ft) below grade. It is intended to 
fence off the excavation area in the east side of AP Farm and to perform machine excavation 
in the clean area. 

One line terminates at the Privatization HLW interface point just east of tank 
241-AP-104, outside the fence line, as designated by Project W-211 and shown in Figure A-2. 
The pipeline will be located approximately 1 m (3 ft) below grade at this point, and will 
terminate with a welded pipe cap. The HLW privatization contractor will be responsible for 
connecting to the pipe stub at this point. 

Project W-211 is providing an additional HLW pipe from the new AP-04D pit to the 
HLW interface point. This line will be retained to serve as a backup HLW route. The backup 
routing utilizes the trunk line from the AZ valve pit to the AP valve pit and then routes the 
HLW stream via the AP-04A pump pit to the AP-04D pit and the connecting line to the HLW 
interface. The vendor will be responsible for connecting into the two stub pipes at the HLW 
interface. The Project W-211 jumper design for the AP-04D pit will not need to be modified 
as it already contains the HLW connection. 

A-I 



HNF-2500 
Revision 0 

Figure A-2. Pipe Routing into 241-AF' Tank Farm. 

A-8 



HNF-2500 
Revision 0 

2. AP-04D Pit 

One line terminates at a point approximately 3 m (15 ft) east of the proposed new Project 
W-211 AP-04D pump pit. Connection to the AP-04D pit will be made by Project W-211 to 
the nozzle currently designated for pipeline SN 650. The currently planned extension of line 
SN 650 from tank 241-AP-102 to tank 241-AP-104 will be deleted. The planned Project 
W-211 piping will allow routing waste to either tank 241-AP-102 or to tank 241-AP-104 using 
new piping and jumpers to be provided by W-211. 

3. AP Valve Pit 

One line will be routed around the north and east sides of the AP tank farm to the AP 
valve pit, as shown in Figure A-2. The line leaves the main trunk berm just north of 4th 
Street and then follows 4th Street to the west side of AP Farm. It then enters AP Farm and 
follows the west fence line about 1 m (3 ft) below grade until it enters the AP Valve Pit. To 
facilitate pipeline construction, the west side of the AP tank farm will be fenced off as a 
nonradiological area, and trenchmg will be performed by machme excavation. Routing the 
line underground avoids interfering with equipment travel in AP Farm. 

The new line will be tied into spare nozzle 15. New jumpers will be provided in the AP 
valve pit to connect into the existing transfer system as shown in Figure A-3. From the AP 
valve pit wastes can be routed to or from any AP or AW tank. This connection can also be 
used as a spare LAW route to tanks 102-AP and 104-AP in the event the primary LAW 
routing is not available. In addition, HLW can be routed to the vendor interface point as 
described in Section 5.3.3. 

AY-AZ-AN-SY TRUNK LINE CONNECTIONS 

At the AYlAZlAN end the trunk lines connect via new lines to existing pits and piping in 
each tank farm. Three alternatives for trunk line access were evaluated in detail. 
Alternative 7B is the preferred alternative. 
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Figure A-3. New Jumper Arrangement in AP Valve Pit. 
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ALTERNATIVE 3 FOR AN-AZ-AY-SY CONNECTIONS 

Alternative 3 is shown in Figure A-4. 

Connection to Privatization HLW Interface 

The line from the Privatization HLW Interface is connected to the tank 241-AZ-102 
central pump pit AZ-02A. The line runs above ground from the AZ fence line along an 
existing berm in AN Farm to a point north of tank 241-AZ-102. The line then follows the 
proposed W-314 SN-630 line into the AZ-02A pump pit via a new pit penetration. 
Construction on top of tank 241-AZ-102 is expected to be difficult due to numerous 
interferences and general congestion. In the AZ-02A pit the line is manifolded with valved 
jumpers to new lines to the AN-B pit, the AZ-OIA pit, and the AY-02A pit. Layout of the 
AZ-02A pit is shown in Figure A-6. 

A new above ground line connects the 241-AY-102 central pump pit AY-02A to fhe 
AZ-02A pit. In AZ-024 the line enters the pit via the nozzle currently planned for the 
SN 632 line. In the AY-02A pit, the new line uses the nozzle planned for line SN 633. 

Connections to the AP-04D Pit 

The lines from the AP-04D pit and from the AP valve pit are routed to a new valve pit 
on tank 241-AN-I03 that is currently proposed for construction in Phase 2 of Project W-314. 
The new pit and jumper arrangement are shown in Figure A-5. The new 241-AN-103 valve 
pit also serves as the new termination point for the cross-site transfer lines extended from the 
244-A lift station to AN-Farm. Valved jumper manifolds allow the lines from the AP-Farm to 
connect to the AN-A and AN-B pits, as well as to the low pressure cross-site transfer line. 

Alternative 3 proposes to eliminate the need for relief valves and rupture discs on the 
high pressure cross-site line by routing the high pressure line directly into a spare 12-in. riser 
enclosed by the new pit. The low pressure line is connected to the jumper manifold in the new 
valve pit. The jumper manifold connects the two AP farm lines, the low pressure cross-site 
line, and the two new pipelines to the AN-A and AN-B valve pits. 

The estimated construction cost for Alternative 3 is $65.3 million. 
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Figure A-5. Proposed 241-AN-103 Valve Pit Layout. 
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ALTERNATIVE 7 FOR AN-AZ-AY-SY CONNECTIONS 

Alternative 7 is shown in Figure A-6. 

1. Connections to the Privatization High-Level Waste Interface 

The pipe routing configuration from the Privatization HLW interface is the same as in 
Alternative 3. 

2. Connection to the AP-04D Pit 

This piping layout connects the line from the AP-04D pit to the tank 241-AN-104 central 
pump pit AN-04A as shown in Figure A-7. In the AN-04A pit the line is manifolded with 
valved jumpers to the following lines: 

- The 104-AP pump discharge 
- 
- 

The existing transfer line to the AN-A valve pit 
A drop leg into tank 241-AN-104. 

Waste from the AYlAZ tanks can be routed via the retained SN 630 line from tank 
241-AZ-102 to the AN-B and AN-A valve pits, continuing to the connecting point in the AN- 
04A pump pit. 

3. Connections to the AF' Valve Pit 

The waste line from the AP valve pit is routed to the 241-AN-101 central pump pit AN- 
01A as shown in Figure A-8. In the AN-O1A pit the line is manifolded with valved jumpers to 
the following lines: 

- The 101-AN pump discharge 
- 
- 

4. Cross-Site Pipeline Connections 

The low pressure cross-site pipeline from SY farm 
The line from the AN-B valve pit. 

The cross-site pipelines are extended from a diversion point just west of the 244-A lift 
station to the east side of AP tank farm. The lines are configured identically to the existing 
cross-site lines with insulation and wire-line leak detection. The lines are installed below 
grade for approximately 100 m (300 ft) and are then routed on a constructed fill to the east 
side of AN Farm. Minimum downward slope to the AN Farm is 0.25 percent. Buffalo 
Avenue and 7th Street will be ramped to pass over the new pipelines. Inside the AN tank farm 
the lines will be installed at least 1 m (3 ft) below grade to avoid obstructing vehicle traffic. 
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Figure A-7. Proposed AN-04D Pit Jumper Layout. 
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Figure A-8. Proposed AN-O1A Proposed Jumper Layout. 
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The high-pressure cross-site line (the line equipped with 1,400 psi booster pump) is 
routed directly into the 12-in. riser north of the 241-AN-104 pump pit via a welded 3-in. drop 
leg. Direct routing into the tank eliminates the need for pressure relief valves and rupture 
discs, and e l i a t e s  the'risks associated with these relief devices. The low pressure cross-site 
line is routed into the spare 2-in. nozzle in the AN-O1A pump pit, where it connects to the 
jumper manifold for further routing as shown in Figure A-7. 

The construction cost for Alternative 7 is estimated at $55.0 million. 

ALTERNATIVE 7B FOR AN-AZ-AY-SY CONNECTIONS 

Alternative 7B is the Preferred Alternative and is presented in the main body of the 
Piping System Description. Features are summarized below for comparison with Alternatives 
3, 7, and 7B. 

The key feature of Alternative 7B is a new valve pit located east of the AZ fence line. 

1. Privatization High-Level Waste Interface Connections 

The line from the Privatization HLW Interface is connected to a proposed new AZ valve 
pit located outside the east fence of AZ tank farm.. 

The proposed AZ valve pit is shown in Figure A-9. The pit connects to pipelines from 
tank 241-AN-101, tank 241-AZ-101, and 241-AY-102, as well as lines to the Privatization 
HLW Interface and the AP valve pit. The new pit is equipped with a drain line to tank 
241-AZ-101. 

The valved jumper manifolds in the AZ valve pit allow transferring waste from .AY and 
AZ tanks directly to the Privatization HLW Interface, and also allow transfers between any 
A-complex DSTs. 

The line from the Privatization HLW vendor interface point slopes to tank Ml-lOl-AZ, 
and drains into tank 241-AZ-101. Waste from the AY tanks to the AZ tanks drain into the AZ 
tank. Waste from the AY tanks to 241-AN-101 or 241-AN-104 drains into the AN tank. 
Waste routed to other AN tanks will not drain completely, and part of the flush water must be 
drained back to tank 241-AN-101 or 241-AN-104. Waste from the AY tanks to AP-farm will 
not drain completely and part of the line flush water must be drained to the AZ or AN tanks. 
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Figure A-9. Proposed New AZ Valve Pit Layout. 
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2. AP-04D Pit Connections 

The line from the AP-04D pit connects directly to the AN-04A pit. The line bypasses 
the proposed new AZ valve pit to maintain a completely independent transfer routing. The 
route is sloped from the AP-04D pit to tank 241-AN-104 and drains into tank 241-AN-104. 

3. Connections to the AP Valve Pit 

The line from the AP valve pit terminates at the new AZ valve pit and connects via the 
valved manifold jumper system to lines leading tanks 241-AZ-101,241-AY-102, and 
241-AN-101. The line to tank 241-AN-101 terminates in the AN-O1A pump pit. Layout and 
piping arrangement in the AN-O1A pit is shown in Figure A-8. In the AN-O1A pit, valved 
manifold jumpers connect the line from the AZ valve pit to the following: 

- The AN-101 transfer pump 
- 
- 
- 

The AN-B valve pit, allowing connection to the other AN tanks 
The low-pressure cross-site transfer line 
The drain leg into tank 241-AN-101. 

PIPELINE HYDRAULICS 

A hydraulic diagram for Alternative 7B is attached. 

Pipeline Drainage is as follows: 

- 
- 
- 

One line drains from the Privatization interface to an A2  or AN tank 
One line d r a b  from the AP valve pit to an AZ or AN tank 
One line drains from the AN-04D pit to tank 241-AN-101. 

Lines draining toward AN tanks other than 241-AN-101 or 241-AN-104 have a low point 
in the AN-O1A or AN-04A pump pits, and up to approximately 400 L (100 gal) of liquid will 
not drain and must be drained into tank AN-101 or AN-104 upon completion. When a line is 
routed to an AY tank, the line will not drain completely and must be drained to an AZ or AN 
tank. 

The construction cost for Alternative 7B is estimated at $52.1 million. 

ALTERNATIVES 1, 2 ,4 ,  5 ,  6 

Alternatives 1, 2, 4, 5 ,  and 6 utilize two rather than three new pipelines between the 
AZ-Farm fenceline and AP Farm. They are described in Appendix B. The two-line 
alternatives were not judged to provide enough advantages to warrant full analysis of design 
and cost attributes, and only limited detail is provided. 
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SUMMARY EVALUATION OF EIGHT ALTERNATIVES 

Seven alternatives numbered 1 through 7, are presented and evaluated in chart form in 
Appendix B along with schematics. Alternative 7B is the prefenred alternative and is presented 
in detail in the main report. 

Alternatives 1 ,2 ,4 ,  5, and 6 feature two lines between the AN-AY-AZ farm complex 
and the AP-AW farm complex. These alternatives do not provide the redundant capacity and 
flexibility desirable for a new pipeline system, particularly since a third line can be installed 
for a relatively small cost increment of roughly 10 percent. The third line uses most of the 
same berms and excavations as the initial two lines, and employs largely low cost greenfield 
construction. The 2-line alternatives were eliminated in favor of the 3-line Alternatives 3, 7, 
and 7B. 

Alternative 7B was chosen as the Preferred Alternative on the following basis: 

Lowest cost: $2 and $13 million cheaper than Alternatives 7 and 3 respectively. 

Greater flexibility for making simultaneous transfers by making less use of the 
AN-A and AN-B valve pits. By using the AN-O1A and AN-04A pump pits and the 
new AZ valve pit as pipeline starting points, potential bottlenecks in the AN valve 
pits are minimized and more simultaneous transfers are possible. 

Projected greater construction schedule reliability by reducing in-farm construction 
to the lowest fraction of the three alternatives. In-farm construction has 
traditionally been difficult to schedule reliably because of in-farm obstructions and 
the negative impacts of radioactive contamination and exposure on work continuity. 
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APPENDIX B 

WASTE TRANSFER SYSTEM ALTERNATIVES 

Waste transfer system alternatives to be considered need to address the following issues: 

1. Minimize the need for jumper manifolds. This would be accomplished by 
eliminating process pits. 

2. Minimize the need for extensive excavations in the existing tank farms. This 
would decrease exposure to construction personnel and improve efficiencies of 
construction. 

3. Reduce the number of valves in the waste transfer system. 

4. Alternatives need to support current operations: 

- 242-A Evaporator Operation 
- Salt Well Pumping 
- 
- 

Miscellaneous waste transfers; this includes the 204-AR dilute waste receipt 
Privatiiation Phase 1 feed staging requirements. 

5 .  Alternatives need to eliminate low points in the transfer system connecting AN, 
AY, AW, AZ, and AP tank farms. 

6. Improve transfer system availabilityheliability. 

7. Provide a backup transfer route that will eliminate the need to maintain the current 
“A farm Complex” waste transfer system from AZ tank farm to the A tank farm 
valve pits. 

8. 

9. 

Provide for MPS control system. 

Provide for leak detection capabilities to comply with regulatory requirements. 
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B1.O ALTERNATIWl 

Description: Alternative 1 is shown in Figure B-1. Complete W-314 Phase 1 waste transfer 
system upgrades as scoped. This shall include jumper manifolds and special protective coating 
(SPC) upgrades in valve pits AN-A and B, AX-A and B, and A-A and B, leak detection 
system upgrades and MPS system. 

W-314 Phase 2 shall proceed with bypassing the 244-A DCRT and route the cross-site 
transfer system to the AN tank farm. The cross-site reroute is scoped to provide a valve pit at 
241-AN-103 and the lines will be routed from this pit to the AN-A and B valve pits. 

Pros 
Will not impact current.project schedule 

cons 
Current scope will require excavating through 
"A Farm Complex;" there will be numerous 
interferences and some contamination will be 
encountered. This could impact the project cost 
and schedule performance. 
80 plus valves would be used. This 
configuration will present risk of failure and 
misrouting. 
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Figure B-1 . Alternative 1. 
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B2.0 ALTERNATIVE 2 

Description: Alternative 2 is shown in Figure B-2. This alternative will use the W-314 waste 
transfer lines connecting AZ tank farm to AN tank farm (line SN-630), 241-AZ-101 to 
241-AZ-102 (line SN-631) and 241-AY-101 to 241-AY-102 (line SN-635). Jumper manifold 
designs for the AN-A and B valve pits would also be retained, some modifications to the 
design will be required to account for new proposed transfer lines. W-314 transfer line 
SN-633 will be rerouted from AY-102 -02A to AZ-102-02A pump pits. W-314 transfer lines 
SN-632 and 634 would be eliminated, as would the need for jumper manifolds in the AX and 
A valve pits. 

Two new supernate (SN) lines will be added to the AN tank farm valve pit(s). These 
lines will be routed to the AP tank farm. One line will be terminated at the 241-AP-04D- 
pumphalve pit and the other line will be terminated at the 241-AP Valve Pit. The new line 
that terminates in 241-AP-04D will support both LAW and HLW feed staging operations, a 
line stub will be provided for the Privatization Contractor to tie into, as is the current plan for 
W-211. (Note: An alternate option for connecting to the AN valve pits would be to connect 
into the “rerouted cross-site transfer lines.” This would be accomplished by starting the new 
proposed lines at the new valve pit provided by W-314 in Phase 2.) 

Pros 
Provides simpler route with fewer valves 
(approximately 40 to 60) than Alternative 1. 

congestion in AN valve pits. 

I 
I 

cons 
HLW and LAW waste will be staged through 
the same transfer lines, same as 
Alternative 1. 
Alternative configuration may not reduce 
W-314 Total Project Cost (TPC). 
Alternate tie in point will add complexity to 
the new valve pit on 241-AN-103. Will 
require routing waste from tank to AN valve 
pit(s) to 241-AN-103 valve pit and on to AP 
tank farm. 
241-AN-103 valve pit construction would 
need to be moved forward; i.e., complete 
before fiscal year (FY) 2000. 
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Figure B-2. Alternative 2. 
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B3.0 AL,TERNATIVE 3 

Pros 
Provides independent routes for HLW 
and LAW transfers. 
Provides simpler route with fewer valves 
(approximately 40 to 60) than 
Alternative 1. 

Cost and schedule time for project 
execution is expected to be reduced 

Alternate tie in point would reduce 
congestion in AN valve pits. 

Description: Alternative 3 is shown in Figure B-3. This alternative is similar to alternative 2 
with the exception that there will be a third line routed from AZ to AP tank farm. This line 
will be routed from 241-AZ-102-02A central pump pit to location outside the AP tank farm. 
The termination point will be the interface tie in point for the Private Contractor, which will 
feed the HLW vitrification facility. 

C O n S  
Alternative configuration may not reduce 
W1314 Total Project Cost (TPC). 
Alternate tie in point will add complexity to 
the new valve pit on 241-AN-103. Will 
require routing waste from tank to AN valve 
pit(s) to 241-AN-103 valve pit and on to AP 
tank farm. 
241-AN-103 valve pit construction would need 
to be moved forward; Le., complete before 
fiscal year (FY) 2000. 
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Figure B-3. Alternative 3 
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Provides simpler route with fewer valves 
(approximately 40 to 60) than 
Alternative 1. 

B4.0 ALTERNATIVE4 

Will require resetting valves in the AN valve 
pit(@ when transferring waste to AP. 

Description: Alternative 4 is shown in Figure B-4. Same as Alternative 2 with the exception, 
that one transfer line will be routed to 241-AP-102-02D pumphalve pit instead of the 
241-AP Valve Pit. 

I Pros I cons I 

Cost and schedule time for project 
execution is expected to be reduced I 

I Alternate tie in point would reduce 
congestion in AN valve pits. 

More direct routing for LAW to 
intermediate feed staging tanks 
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Figure B-4. Alternative 4. 
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Pros 
Further reduction of construction, 
excavations, in AN for new pipelines. 
W-314 jumper manifold designs would not 
be impacted. 

B5.0 ALTERNATIVE 5 

cons 
All transfers to AP would be routed through 
241-AN-101 or 241-AN-104. 
Will require resetting valves in the AN valve 
pit(s) when transferring waste to AF’. 

Description: Alternative 5 is shown in Figure B-5. This alternative will use the W-314 waste 
transfer lines connecting AZ tank farm to AN tank farm (line SN-630), 241-AZ-101 to 
241-AZ-102 (line SN-631) and 241-AY-101 to 241-AY-102 (line SN-635). Jumper manifold 
designs for the AN-A and B valve pits would also be retained, some modifications to the 
design will be required to account for new proposed transfer lines. W-314 transfer line 
SN-633 will be rerouted from 241-AY-102 -02A to 241-AZ-102-02A pump pits. W-314 
transfer lines SN-632 and 634 would be elimiiated, as would the need for jumper manifolds in 
the AX and A valve pits. 

Two new supernate (SN) lines will be added, these lines will originate at the central 
pump pits located on 241-AN-101 and 241-AN-104. The new lines will be routed to the AP 
tank farm. One line will be terminated at the 241-AP-04D-pumplvalve pit and the other line 
will be terminated at the 241-AP-02D-pump/valve pit. The new line that terminates in 
241-AP-04D will suppo~? both LAW and HLW feed staging operations, a line stub will be 
provided for the Privatization Contractor to tie into, as is the current plan for W-211. 
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Figure B-5. Alternative 5. 
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B6.0 ALTERNATIVE6 

Description: Alternative 6 is shown in Figure B-6. This alternative will assume that W-314 is 
completed as scoped. Two new supernate transfer lines would be added same as Alternative 2 
above. 

Pros 
Provides spare waste transfer routes to 
AP tank faml. 

cons I 
Increased construction cost. 
W-3 14 scope will require excavating through “A 
Farm Complex;” there will be numerous 
interferences and some contamination will be 
encountered. This could impact the project cost 
and schedule performance. 
80 plus valves would be used. This configuration 
will present a risk of failure and misrouting. 
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Figure B-6. Alternative 6 .  
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B7.0 ALTERNATIVE7 

Description: Alternative 7 is shown in Figure B-7. This alternative will use the W-314 waste 
transfer lines connecting AZ tank farm to AN tank farm (line SN-630), 241-AZ-101 to 
241-AZ-102 (line SN-631) and 241-AY-101 to 241-AY-102 (line SN-635). Jumper manifold 
designs for the AN-A and B valve pits would also be retained, some modifications to the 
design will be required to account for new proposed transfer lines. W-314 transfer line 
SN-633 will be rerouted from 241-AY-102 -02A to AZ-102-02A pump pits. W-314 transfer 
lines SN-632 and 634 would be eliminated, as would the need for jumper manifolds in the AX 
and A valve pits. 

The cross-site transfer lines that are planned to be rerouted to AN tank farm during 
W-314 Phase 2 will be routed to tanks 241-AN-104 and 241-AN-101. The cross-site lines 
would be terminated in the respective tank central pump pits. Two new supernate lines would 
be routed to the AP tank farm, one line to 241-AP-104-04D pumphalve pit and one to 
241-AP Valve Pit. A new supernate line would also be provided from 241-AZ-102-02A pump 
pit to the Privatization Contractors HLW interface tie in point, which is located outside the 
241-AP fence line. 

B-16 



HNF-2500 
Revision 0 

Figure B-7. Alternative 7 .  
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B8.0 ALTEmATIVE 7B 

Pros 

Description: Alternative 7B is the preferred alternative and is shown in Figure B-8. It is 
described more fully below. This alternative routes the cross-site line to 241-AN-104 (high- 
pressure line) and to the 241-AN-101 pump pit (low pressure line). One pipeline is routed 
directly from the 241-AN-101 pump pit to the 241-AP-104 04D pit. Pipelines from tanks 
241-AN-101,241-AZ-101, and 241-AY-101 are routed to a new pump pit east of A2  Farm. 
Manifold jumps connect these lines to each other and to pipelines routed to the Privatization 
HLW interface and to the AP valve pit. Part of the AN valve pit upgrades, as well as the lines 
connecting 241-AZ-101 and 241-AZ-102, and 241-AY-101 and 241-AY-102 are retained from 
the current Project W-314. 

cons 

Provides two cross-site receiver tanks. 
No relief valves, rupture discs 

Provides three routes to AP Farm 
Simplifies AN valve pits 

alternatives 
Lowest cost of all the alternatives 

I into tank 241-AN-104 for re-pumping 
I Need to reconfigure the 241-AN-101 and -104 
central pump pits 
Requires extending use of existing 2-in. 
A Complex piping system six months to October 
2000 

Detailed Description: The proposed pipeline system upgrades the reliability and availability of 
the waste feed delivery system to the privatization contractors through the application of the 
following principles: 

Maximizing simplicity by minimizing the number of components in any one 
transfer route; i.e., fewer valves, jumpers, position switches, leak detectors, motor 
drives, etc. 

Providing at least two independent trunk transfer routes for any given transfer 
mission. 

Optimizing operational aspects by providing straight-through routes where feasible 
and minimizing the impact of valve line-ups and field verifications. 
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The proposed piping arrangement is designed to assure that all needed A-Farm Complex 
double-shell tank (DST) transfers can be made. The system routes waste from the SY tanks to 
the AN Farm, and is capable of transferring waste from any A-Farm complex DST to any 
other A-Farm complex DST. The system also maintains the ability to receive waste from the 
204-AR unloading facility into AW tank farm. 

The Privatization Low-Activity Waste (LAW) and HLW transfers can be made by using 
no more than 8 valves per transfer, a 75 percent reduction over the currently planned routing. 

The central feature of the new system is the set of three lines leading south from the AZ 
Farm fence line to the AP Farm. Tie-in connections to the AN-AY-AZ complex and to the 
SY tanks (via the cross-site transfer lines) are provided on the north end. A similar 
distribution system directs the pipelines on the AP-AW farm end. 

BS.l AN-AZ-AY-(SY) ROUTING TO THE TRANSFER LINE TIE-IN POINT 

A system of existing and new pipelines connects to the three transfer lines leading to AP 
Farm. 

BS.l.l West Area Waste Feed 

West Area wastes are transported via the new WT-LG3150 and -3160 cross-site 
pipelines to a point just west of the 244-A Lift Station. The tie-in to the 244-A valve pit is 
removed, and the cross-site lines are extended to AN farm from a point just west of 244-A as 
shown in Figure B-8. The cross-site lines are routed around the north and east sides of AN 
Farm to tanks 241-AN-101 and 241-AN-104. 

The high pressure cross-site line (the line equipped with a 1,400 psi booster pump) is 
routed directly into tank 241-AN-101 via a drop leg, eliminating the need for relief valves and 
rupture discs to protect the existing piping system. From tank 241-AN-104 accumulated 
wastes can be pumped to any A-Farm complex DST using the 241-AN-104 pump. 

The low pressure cross-site line (connected to a low-pressure pump without an installed 
booster) is connected to a new manifold jumper in the tank 241-AN-101 central pump pit. 
From the manifold jumper the waste can be routed directly either into tank 241-AN-101 or to 
any other A-Farm complex DST without entering tank 241-AN-101 under appropriate 
pumping conditions. This routing also allows dilute A-complex wastes to be pumped from any 
A-Farm complex DST to SY farm if needed. 
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B8.1.2 AN Farm Waste Feed 

Proposed AN Farm transfer routes are shown in Figure B-8. AN Farm waste can be 
pumped via multiple routes from any AN-Farm tank to the AP-AW tank farms. One routing 
is via the AN valve pits and the 241-AN-104 pump pit. From the 241-AN-104 pump pit waste 
is transferred directly to the APWD pit, which serves the Privatization Intermediate Waste 
Storage Tanks. AN Far~'n waste can also be pumped to any A-Farm complex tank via the AN 
valve pits, the 241-AN-101 pump pit, and a new valve pit constructed adjacent to the AZ farm 
fence. The new pit provides access to the AY and AZ tanks, as well as to the HLW 
privatization interface and to the AP valve pit. 

B8.1.3 AY Farm Waste 

Proposed AY Farm transfer routes are shown in Figure B-8. AY Farm wastes can be 
pumped to any A-Farm complex DST and the Privatization HLW interface via new lines from 
241-AY-101 to 241-AY-102 and from 241-AY-102 to the new AZ valve pit. The new AZ 
valve pit provides continued routings to the Privatization HLW interface, the AP valve pit, and 
the AZ and AN farms. 

B8.1.4 AZ Farm Waste 

Proposed AZ Farm transfer routings are shown in Figure B-8. AZ Farm waste feed can 
be pumped to any A-Farm complex DST and to the Privatization HLW interface via new lines 
from tank 241-AZ-102 to tank 241-AZ-101, and from tank 241-AZ-101 to the new AZ valve 
pit. The AZ valve pit provides routings to the Privatization HLW interface, to the AP valve 
pit, and to the AY and AN farms. 

B8.2 THE THREE PIPELINES--AZ FENCELINE TO AP FARM 

Three parallel trunk lines are provided from a point just outside the east AZ Farm 
fenceline to AP Farm as shown in Figure B-8. One line originates in the tank 241-AN-104 
pump pit. The other two lines originate in the new AZ valve pit. The three lines cross Canton 
Avenue on a 4-m (123) high berm and skirt the east side of the 207-A retention basin. Two 
lines continue into AP Farm along the east side fence to the AP-04D pit and to the HLW 
interface point respectively. The thiid line turns west and enters AP Farm along the west 
fence line, terminating in the AP valve pit. 
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B8.3 AP FARM LINE TERMINATION 

In AP farm one line from the AZ valve pit terminates at the privatization contractor 
HLW interface point east of tank 241-AP-104, using the same interface point as currently 
identified in Project W-211 documents. 

One line from the tank 241-AN-104 central pump terminates in the new Project W-211 
04D pit on tank AN-104. Waste can be routed to the Intermediate Waste Feed Staging Tanks 
241-AP-102 and 241-AP-104. This line can also be used as an alternate route to the 
Privatization HLW interface point and to the AP valve pit. 

One line is routed from the new AZ valve pit to the AP valve pit for access to the AP or 
AW tank farms. This line can also be used as an alternate route for transfers to the 
privatization HLW contractor and for transfers to tanks 241-AP-102 and 241-AP-104. 

B8.4 DETAILED DESCRIPTION OF PROPOSED PIPING SYSTEM 

The proposed transfer system uses a combination of existing pipelines, new pipelines 
planned by the current Project W-314 design, and new pipelines originated by this proposal. 
The central feature of the proposal is a set of three parallel pipelines that connect the AY, AZ, 
AN, and cross-site systems to the AP system. 

The following features are retained from the currently planned Project W-314: 

1. The planned W-314 line SN-635 from the 241-AY-101 central pump pit to the 
241-AY-102 central pump pit 

The planned W-314 line SN-631 from the 241-AZ-101 central pump pit to the 
241-AZ-102 central pump pit 

2. 

3. Part of the AN-A and AN-B valve pit upgrades, specifically the flush jumpers and 
part of the transfer jumper manifolds 

The following W-314 features are deleted: 

1. AX-A valve pit upgrades by Project W-314, Phase 2 

2. AX-B valve pit upgrades by Project W-314 

3. A-A valve pit upgrades by Project W-314, Phase 2 

4. A-B valve pit upgrades by Project W-314 

5. Pipeline SN 632 from the AZ-02A pump pit to the AX-B valve pit (W-314) 
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6. Pipeline SN 634 from the AX-B valve pit to the A-B valve pit (W-314) 

7. 

8. 

Pipeline SN-630 from the AN-B valve pit to the AZ-02-A pump pit 

Pipeline SN-633 from the AY-02A pump pit to the AX-B valve pit. 

B8.4.1 Three-Line Piping System from AZ Fence Line to AP Farm 

This pipe proposal provides three new 3-in. encased pipelines from the ANlAZ farm 
eastern boundary to the AP tank farm as shown in Figure B-8. The lines are to be constructed 
above ground on a new earthen fill through non-radiological areas. 

Pipelines 

Each line will be built as a 3-in. schedule 40 stainless steel pipe inside a 6-in. carbon 
steel pipe. Thermal expansion loops are constructed at maximum 200 m (6004) intervals. In 
expansion loops, the outer pipe is increased to a 12-in. line. The pipelines are insulated and 
are not provided with cathodic protection. The lines are bedded in structural backfill and 
covered with 1 m (3 ft) of earthen fill. General design requirements are identical to those of 
Project W-314. 

The lines are sloped uphill from the AZ Farm fenceline to their AP Farm termination 
points. Total elevation rise is approximately 23 m (7 ft), and the minimum gradient is 
0.25 percent. 

Berm Construction 

The pipeline berm leaves the AZ Farm eastern perimeter area near grade level and rises 
through non-radiological areas at a minimum grade of 0.25 percent to AP tank farm. The 
berm layout is shown in Figure B-8. The berm crosses Canton Avenue approximately 4 m 
(12 ft) above grade. The height of the fill gradually decreases to about 2 m (6 ft) just north of 
the AP tank farm. The fill design is shown in Figure B-9. Bulk fill for berm construction will 
be hauled by scraper from the grout vault spoil pile located 0.5 miles east of AP farm. 
Eighty percent of this large spoil pile is available until August of 1999. If the fill haul is 
delayed beyond this time frame, fill will be hauled from the equidistant submarine trench spoil 
pile. The fill will be compacted and sloped at 2: 1. The earth fill will be hydroseeded for 
slope stabilization. Gravel or riprap will not be used except where necessitated by close 
proximity to roadways or structures. 
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Figure B-9. Fill Design for Berm from AZ Fence Line to Ap Farm. 
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The pipeline berm is located to avoid existing equipment and structures. 
The backflow preventer cabinet along Canton Avenue east of AZ farm will be protected with a 
concrete retaining wall. Alternately, it may be relocated approximately 16 m (50 ft) to the 
north to avoid being buried by the berm. The berm will be constructed between the two 
manholes on the underground waste water pipeline to the Treated Effluent Disposal Facility 
(TEDF) to avoid interference with serviceability of this line. 

Canton Avenue Termination/ Re-routing 

Canton Avenue will be blocked by the new pipeline berm. The existing southern section 
of the roadway will terminate on the south side of the pipeline berm. Canton Avenue will 
continue to provide access to the A-Farm east gate. 

A new perimeter road will be constructed by Project W-519 to serve the new vitrification 
plants east of the A-complex. The new road will connect to Canton Avenue just north of the 
pipeline berm, skirting the north side of the berm as shown in Figure 2 and A-1. 

B8.4.2 AP Farm Distribution Pipe Layout 

At the AP tank farm the trunk lines terminate in three locations: 

1. Privatization High-level Waste Interface Point 

Two lines enter the northeast comer of the AP farm fenced area about 1 m (3 ft) below 
grade. It is intended to fence off the excavation area in the east side of AP Farm and to 
perform machine excavation in the clean area. 

One line terminates at the Privatization HLW interface point just east of tank 
241-AP-104, outside the fence line, as designated by Project W-211 and shown in 
Figure B-10. The pipeline will be located approximately 1 m (3 ft) below grade at this point, 
and will terminate with a welded pipe cap. The HLW privatization contractor will be 
responsible for connecting to the pipe stub at this point. 

Project W-211 plans to provide an additional HLW pipe from the new AP-04D pit to the 
HLW interface point. This line will be retained to serve as a backup HLW route. The backup 
routing utilizes the trunk line from the AZ valve pit to the AP valve pit and then routes the 
HLW stream via the AP-04A pump pit to the AP-04D pit and the new connecting line to the 
HLW interface. The vendor will be responsible for connecting into the two stub pipes at the 
HLW interface. The Project W-211 jumper design for the AP-04D pit will not need to be 
modified as it already contains the planned HLW co~ect ion.  
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Figure B-10. Pipe Routing into 241-AP Tank Farm. 
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One line terminates at a point approximately 3 m (15 ft) east of the proposed new Project 
W-211 AP-04D pump pit as shown in Figure B-10. Connection to the AP-04D pit will be 
made by Project W-211 to the nozzle currently designated for pipeline SN 650. The currently 
planned extension of line SN 650 from tank 241-AP-102 to tank 241-AP-104 will be deleted. 
The planned Project W-211 piping will allow routing waste to either tank 241-AP-102 or to 
tank 241-AP-104 using new piping and jumpers to be provided by W-211. 

3. AP Valve Pit 

One line will be routed around the north and east sides of the AP tank farm to the AP 
valve pit, as shown in Figure B-10. The line leaves the main trunk berm just north of 4th 
Street and then follows 4th Street to the west side of AP Farm. The line croses under 4th 
Street and then enters AP Farm and follows the west fence line about 1 m (3 ft) below grade 
until it enters the AP Valve Pit. To facilitate pipeline construction, the west side of the AP 
tank farm will be fenced off as a nonradiological area, and trenching will be performed by 
machine excavation. Routing the line underground avoids interfering with equipment travel in 
AP Farm. 

The new line will be tied into spare nozzle 15. New jumpers will be provided in the AP 
valve pit to connect into the existing transfer system as shown in Figure B-1 1 . From the AP 
valve pit wastes can be routed to or from any AP or AW tank. This connection can also be 
used as a spare LAW route to tanks 241-AP-102 and 241-AP-104 in the event the primary 
LAW routing is not available. In addition, HLW can be routed to the vendor interface point by 
utilizing the existing line to the 04A pump pit, and the HLW vendor interface point. 

BS.4.3 AY-AZ-AN-SY Trunk Line Connections 

At the AYIAZIAN end the trunk lines connect via new lines to existing pits and piping in 
each tank farm. 
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Figure B-1 1 . New Jumper Arrangement in AP Valve Pit. 
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1. Cross-Site Pipeline Connections 

The cross-site pipelines are extended from a diversion point just west of the 244-A lift 
station to the east side of AP tank farm. The lines are configured identically to the existing 
cross-site lines with insulation and wire-line leak detection. The lines are installed below 
grade for approximately 100 m (300 ft) and are then routed on a constructed fill to the east 
side of AN Farm. Minimum downward slope to the AN Farm is 0.25 percent. Buffalo 
Avenue and 7th Street will be ramped to pass over the new pipelines. Inside the AN tank farm 
the lines will be installed at least 1 m (3 ft) below grade to avoid obstructing vehicle traffic. 

The high-pressure cross-site line (the line equipped with 1,400 psi booster pump) is 
routed directly into the 12-in. riser north of the 241-AN-104 pump pit via a welded 3411. drop 
leg as shown in Figure B-12. Direct routing into the tank eliminates the need for pressure 
relief valves and rupture discs, and eliminates the risks associated with these relief devices. 
The low pressure cross-site line is routed into the spare 2411. nozzle in the AN-O1A pump pit, 
where it connects to the jumper manifold for further routing as shown in Figure B-13. 

2. Privatization High-Level Waste Interface Connections 

The line from the Privatization HLW Interface is connected to a proposed new AZ valve 
pit located outside the east fence of AZ tank farm. 

The proposed AZ valve pit is shown in Figure B-14. The pit connects to pipelines from 
tank 241-AN-101, tank 241-AZ-101, and 241-AY-102, as well as lines to the Privatization 
HLW Interface and the AP valve pit. The new pit is equipped with a drain line to tank 
241-AZ-101. 

The valved jumper manifolds in the AZ valve pit allow transferring waste from AY and 
AZ tanks directly to the Privatization HLW Interface, and also allow transfers between any 
A-complex double-shell tanks. 

The line from the Privatization HLW vendor interface point slopes to tank 241-101-AZ, 
and drains into tank 241-AZ-101. Waste from the AY tanks to the AZ tanks drain into the AZ 
tank. Waste from the AY tanks to 241-AN-101 or 241-AN-104 drains into the AN tank. 
Waste routed to other AN tanks will not drain completely, and part of the flush water must be 
drained back to tank 241-AN-101 or 241-AN-104. Waste from the AY tanks to AP-farm will 
not drain completely and part of the line flush water must be drained to the AZ or AN tanks. 
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Figure B-12. Proposed AN-04D Pit Jumper Layout. 
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Figure B-13. Proposed AN-O1A Proposed Jumper Layout. 
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Figure B-14. Proposed New AZ Valve Pit Layout. 
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3. AP-04D Pit Connections 

The line from the AP-04D pit connects directly to the AN-04A pit. The line bypasses 
the proposed new AZ valve pit to maintain a completely independent transfer routing. The 
route is sloped from the AP-04D pit to tank 241-AN-104 and drains into tank 241-AN-104. 
The proposed valving and jumper arrangement in the AN-04A pit is shown in Figure'BTJ 

4. Connections to the AP Valve Pit 

The line from the AP valve pit terminates at the new A 2  valve pit and connects via the 
valved manifold jumper system to lines leading tanks 241-AZ-101, 241-AY-102, and 
241-AN-101. The line to tank 241-AN-101 terminates in the AN-O1A pump pit. Layout and 
piping arrangement in the AN-O1A pit is shown in Figure IB:-: In the AN-O1A pit valved 
manifold jumpers connect the line from the A 2  valve pit to the following: 

- The AN-101 transfer pump 
- 
- 
- 

The AN-B valve pit, allowing connection to the other AN tanks 
The low-pressure cross-site transfer line 
The drain leg into tank 241-AN-101. 

B8.4.4 Pipeline Hydraulics 

A hydraulic diagram for the proposed pipeline system is attached. 

Pipeline Drainage is as follows: 

- 
- 
- 

One line drains from the Privatization interface to an AZ or AN tank 
One line drains from the AP valve pit to an A 2  or AN tank 
One line drains from the AP-04D pit to an AN tank. 

Lines draining toward AN tanks other than 2.41-AN-101 or 2.41-AN-104 have a low point 
'in the AN-O1A or AN-04A pump pits, and up to approximately 400 L (100 gal) of liquid 
(flush water) will not drain and must be drained into tank 241-AN-101 or 241-AN-104 upon 
completion. When a line is routed to an AY tank, the line will not drain completely and 
remaining liquid (flush water) must be drained to an A 2  or AN tank. 
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APPENDIX C 

PROPOSED PROJECT RETENTIONS, 
DELETIONS, AND ADDITIONS 

--PROJECT W-314 
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AF'PENDM C 

PROPOSED PROJECT RETENTIONS, 
DELETIONS, AND ADDITIONS 

--PROJECT W-314 

1.0 SCOPE DELETION 

The following items are proposed for deletion: 

New Line SN-632 /241-AZ-O2A to AX-B valve pit 

New Line SN-633A241-AY-02A to AX-B valve pit 

New Line SN-634/AX-B valve pit to A B  valve pit 

AX-B valve pit jumper manifolds (Phase 1) 

AX-A valve pit jumper manifolds (Phase 2) 

A-B valve pit jumper manifolds (Phase 1) 

A-A valve pit jumper manifolds (Phase 2) 

New Line SN-630/241-AN-B valve pit to AZ-02A pump pit 

Part of AZ-02A pump pit modifications, including line SN-630 and SN-632 tie-in, and 
part of AZ-02A jumper manifolds (Project W-211) 

MPS upgrades to pits and lines that are not used in the proposed system and that are 
identified above as deletions. 

Leak detection system upgrades for the existing slurry and supernate lines and associated 
cleanout boxes. This will also affect the MPS System upgrades (Phase 2). 
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2.0 SCOPE RETENTION 

The following items are proposed for retention: 

New LinelSN-631 -- AZ-02A pump pit to AZ-O1A pump pit 

New LinelSN-635 -- AY-02A pump pit to AY-O1A pump pit 

Jumper Manifolds for AN-A and B valve pits (approximately 50 percent) 

Leak Detection upgrades in AN valve pits 

Leak Detection upgrades in AY an AZ central pump pits 

Use of existing lines in AN tank farm for dilution and flushing requirements support. 

New Jumpers in 241-AY-101 and 241-AY-102 central pump pits. 

3.0 SCOPE ADDITION 

The following items are proposed for addition: 

GREENFIELD (OUTSIDE TANK FARMS) CONSTRUCTION 

Three new lines from AN-Farm SE fence line to AP farm NE fence line (outside-farm 
construction). New lines will be constructed on an earthen ramp constructed from the east 
boundary of the ANlAZ Tank Farm Complex to AP tank farm. 

Canton Avenue Modifications--Canton Avenue will terminate south of the new pipeline 
earthen ramp/berm. The northern portion of Canton Avenue will connect into the proposed 
new perimeter road to be constructed by W-519/Privatization Infrastructure. 

Reroute of the newly constructed cross-site waste transfer line to bypass the 244-A 
DCRT. Two lines will be routed up to the AN tank farm fence NW comer. The AN farm 
plateau will be extended as required to support the rerouting of the Cross-site Transfer Line to 
the 241-AN-101 and 241-AN-104 tanks. This plateau extension will intersect the earthen ramp 
being constructed on the eastern boundary of the ANlAZ Farm Complex. 

Construct new valve pit east of 241-AZ-101. Route a new line from the AZ-O1A pump 
pit (starting at the AZ farm fence boundary) to the new valve pit. Also routed into the new 
valve pit are: one line from the AY-02A pump pit (at AZ fence boundary), and one line from 
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AN-O1A pump pit (at the AN fence boundary). Two new lines will be routed out of the AZ 
valve pit to AP tank farm; refer to paragraph (a) above. Scope includes new jumpers in new 
AZ valve pit. 

IN-FARM CONSTRUCTION 

(a) 1 new line from AP-farm NE fence line to AP-04D pump pit 
(b) 1 new line from AP-farm NW fence line to AP valve pit 
(c) 1 new line from AP-farm NW fence line to HLW interface point. 

4 new lines from the AN farm eastern fence line to the following points 

(a) 12-in. riser north of 241-AN-104 central pump pit 
(b) spare 3-in. nozzle in 241-AN-104 central pump pit 
(c) spare 3-in. nozzle in 241-AN-I01 central pump pit 
(d) spare 2-in. nozzle in 241-AN-101 central pump pit 

1 new line AN/AZ Farm Complex east fence boundary to AZ-O1A pump pit 

1 new aboveground line from AY-102-02A central pump pit to AZ farm east fence line. 
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ALTERNATIVE 3 AND 7 

1 new line AZ-02A pump pit to AY-02A pump pit. 

Install new jumpers in the following pits: 241-AN-101 and 241-AN-104 central pump pits. 

New jumpers in the 241-AP valve pit. 

Reroute line LIQW-702 around valve pit A-A and tie into SN-220. 
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APPENDIX D 

PRESSURE DROP CALCULATIONS 
FOR NEW TRANSFER LINE 
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Prepared ' by: xw &]?% 
Checkedby: ,&Nw-- 3 / 2  /w 

Pressure Drop Calculation for proposed new transfer line 

1 0 INTRODUCTION 

This calculation is an estimate of pumping performance of the new Sulzer Binghamd pumps (to 
be installed under Project W-211) for transfers along the proposed new direct line from the AN 
Tank Farm to the AP Tank Farm The objective of this calculation is to develop curves showing 
the estimated operating performance of the new Sulzer Bingham pump using the proposed new 
line This evaluation is currently limited to a single route from AN-104 to Ap-104 using the new 
line proposed in alternative 7. The equivalent length of the line from AN-104 to AP-104 is 
approximately 2500 ft Additionally, 50 ft of head loss was added to account for the hydraulic 
differences between the bottom of the AN-104 and the discharge in AP-104 Curves were also 
developed for equivalent line lengths from one to five thousand feet. These curves can be used to 
estimate the performance of the Sulzer Bingham pumps in other routes in the tank farms As in 
the specific transfer from AN-104 to AP-104, 50 f t  of head loss is added to each line length to 
account for hydraulic differences 

2 0 MPUTS AND ASSUMPTIONS 

The following inputs and assumptions were used in this evaluation 

0 

All transfer pipe is to be 3" schedule 40 pipe, inside diameter of 3.068 inches 

Density and viscosity data is not yet available for AN-104, therefore, density and viscosity 
data from AN-105 was used (Resilts of Dihitron Studies with Wastefrom Tank 241-AN- 
IOS,'HNF-SD-WM-DTR-O46, Rev 0, Herting 1997) The following three densities were 
used 

+ 1 28 gml, 1 34 g/ml, and 1 42 g/ml 

Viscosities of 5, 10, 15,20, and 30 were evaluated at each of the densities. 

The attached pump curve was used to evaluate the capabilities of the pump. A number of 
points on the pump curve (at 3600 RPM) from 90 to 190 gallons per minute were plotted. 
The curve was then extrapolated to 230 gallons per minute. 

The sending and receiving tanks are at atmospheric pressure 

The hydraulic head loss from the bottom of Tank 241-AN-104 to the discharge point on 
Tank241-AI?-104 is SO!. 

0 

'Sulzer Bingham i s  a registered trademark o f  Sulzer Bingham Pumps, Inc. 
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The following equivalent lengths were used: 

+ 

+ 

a long radius 90 deg. elbow - 5.1 ft 
a 45-deg elbow - 4.1 ft. 
each pump pit - 200 ft  
each valve pit - 200 ft 

3.0 METHODOLOGY 

The pressure drop estimate is based on the friction factor plot in figure 1. Reynolds numbers 
were then calculated for various flow rates, viscosities, and densities. The following formula was 
used for the calculation of the Reynolds Numbers: 

Where: 
Re, is the Reynolds Number for jlow through pipe, 

p is the jlziid density, 
u is the meanjluid velocity, 

D is the pipe inside diameter, 
p is the jluid viscosity 

The Reynolds Numbers were used to estimate friction factors from figure 1. The friction factors 
were then used to calculate the head loss through the pipe for an equivalent length of 2500 ft. 
The formula for the friction factor is as follows: 

Where: 
F is the friction factor, 

hL is the head Loss, 
L is the equivalent length of the route, 

D is the pipe diameter, 
u is the mean fluid velocity, 
g is acceleration of gravity 

This formula is rearranged and solved for the head loss. A hydraulic loss of 50 ft  was added to 
the head loss to account for the difference in elevation between the two tanks. 
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4.0 RESULTS 

Tables 1 through 3 are reynolds numbers for each of the three densities The reynolds numbers 
are based on 3" pipe and the flow rates given Tables 4 through 6 are the friction factors 
corresponding to densities of 1 28, 1 34, and 1 42 g/ml respectively. Tables 7 through 9 are the 
head losses corresponding to the various flow rate and viscosity conditions Figures 2 through 4 
show the flow rate versus head losses at the different viscosities Also plotted is the total head 
provided by the next generation transfer pump scheduled to be installed in some tanks (including 
AN-104) as part ofproject W-211. The point where the two curves meet is where the pump 
should operate. It is easy to determine from the plotted curves, and the reynolds numbers below 
what the viscosity will need to be limited to achieve the 20,000 Reynolds Number minimum 
pumpability rule 
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The curves in figures 2 through 4 and the tables above were prepared using the spreadsheet. 
program Quattro Pro& for DOSQ3 Once the spreadsheet was developed, equivalent lengths from 
1000 to 5000 feet were substituted and the graphs were re-plotted with the new performance 
information. These plots are included as figures 5 through 13. All of these figures are at a density 
of 1.28 g/ml. Over the range of densities from 1.28 to 1.42, no appreciable differences in the 
performance curves were seen. 

The Sulzer Bingham pumps have a variable speed motor. Figure 14 shows a 2500 ft equivalent 
length transfer with 50 ft of hydraulic head at viscosities of 5 and 30 Cp with the pump operating 
at 3600,3150,2700, and 2250 revolutions per minute. 

2QUATTR0 PRO i s  a registered trademark of Borland International, Inc. 

3DOS i s  a trademark of Microsoft Corporation. 
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TRANSFER REQUIREMENTS REVIEW 
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Evaporator and AP to AN 
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ALTERNATIVE 3 TRANSFER MATRIX 

'ransfer 

1n-103 to 
LP-102 

:10/03/03) 

TranEfeP 
Route 

AH-103 pnp pit 103A SH 
pu~p P-007 to nozzle A 

N O Z Z ~  A to 3" line sn- 
263 to valve pit AN-B 
nozzle R14 

Valve pit AH-B nozzle 
R14 to nozzle R11 

Valve pit An-B nozzle 
Rll to 3" line 
AN03VPfAH-B to valve 
pit AH03 nozzle D 

valve pit AH03 nozzle D 
to nozzle E 

valve pit AH03 nozzle E 
to 3" line AU03YPfAPO4D 
t o  241-AP-04D ixm pit 
nozzle c 

241-AP-040 pQ pit 
nozzle C to nozzle E 

241-AP-040 pnp pit 
nozzle E l i n e  3" 811-624 
t o  241-AP-020 pnp pi t  
nozzle c 

241-AP-OZD pnp pit 
nozzle C 3" line SN-622 
to 241-AP-024 nozzle X 

241-AP-02A pnp pit 
nozzle K to floor 
nozzle E 

Equipnent 
Needs 

.I-P or mani.fold f r m  
P-007 to nozzle A 

3" transfer l ine 

J-r or manifold f r m  
nozzle R14 to nozzle R11 

330 transfer l ine 

J q x r  OP manifold f r m  . 
nozzle 0 to nozzle E 

3" transfer line 

J-r or omifold frm 
nozzle C to nozzle E 

3" transfer line 

3" transfer l ine 

J u ~ p e r  or manifold f r m  
nozzle K to floor nozzle 
E 

JlPWEHl AVAILABILITY HATRIX 

fer 

res 

no 

NO 

Equipnent Plam 

Yes (Project #) 

HIA 

v-211 

v-211 

NfA 

w-211 

References 

H-14-020801 SH 1 

H-14-080201 SH 5 

W-314 alternative 
analysis 

U-314 alternative 
analysis 

v-314 sltemetive 
aMly*ir 

analysis 
v-314 alternative 

H-14-102097 SH 1 

H-14-102097 SH 1 

H-14-020803 SH 3 ' 

n-ii-io2096 SH 1 

.. 



ALTERNATIVE 3 TRANSFER MATRIX 

iranrfer 

1-103 to 
\P-104 

[10/07/03) 

Transfer 
Route 

AN-103 pnp pit 03A SN 
pnp P-007 to nozzle A 

Nozzle A to 3" l ine SN- 
263 to valve pit AN-B 
nozzle R14 

Valve pit AN-B nozzle 
R14 to nozzle Rll 

va1ve.pit AN-8 nozzle 
Rll to 3" line 
ANOIVP/AN-B t o  valve 
pit A H O ~  nozzle D 

valve pit ~ ~ 0 3  nozzle 0 
to nozzle E 

Valve pit AN03 nozzle E 
to 3" Line AN03VPfAPO40 
nozzle c 

AP-104-OCD pnp pit 
nozzle C to nozzle A 

AP-104-OCD pnp pit 
nozzle A 3" l i n e  SN-623 
t o  AP-IOI-OCA central 
pnp p i t  nozzle K 

AP-104-04A Central Pmp 
pit nozzle K to floor 
nozzle E 

Equipnent 
Needs 

J~nper or manifold fran 
P-007 to nozzle A 

3" transfer line 

Ju~per OP manifold frm 
nozzle R14 to nozzle R11 

3" trsnrfer tine 

Jvnper or manifold from 
nozzle D to nozzle E 

3" transfer line 

J q e ~  or manifold frm 
nozzle C to nozzle A 

3" tPB"5feP line 

Jvlper or  manifold frm 
nozrleK to floor nozzle E 

Equlpnent lnttal 

Yes (io or label) 

Yes 

f 
No ' - 
NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

- 

Equipnent Plann 

Yes (Pwject $0 . 

N/A 

u-211 

u-211 

u-211 

_. 

NO 

NO 

- 

NO 

NO 

NO 

NO 

- 

References 

H-14-020801 SH 1 

H-14-080201 SH 5 

u-314 alternative 
analysis 

u-314 alternative 
analysis 

U-314 alternative 

u-314 elternative 
amlysis 

analysis 

H-ll-lOZOPT SH 1 

H-14-102096 SH 1 

H-14-102096 SH 1 



ALTERNATIVE 3 TRANSFER MATRIX 

Yen (Project #) 

N/A 

ranr fer  Transfer I Route NO 

NO N-103 t o  
P-105 

81/18/05) 

AN-lo3 p"p p i t  103A sn 
punp P-007 t o  nozzle A 

Nozzle A to 311 l i n e  SN- 
263 to valve p i t  AN-8 
nozzle R14 

Valve p i t  AN-B nozzle 
R14 to nozzle Rll 

Valve D i t  AN-B nozzle 
MI t d 3 ~ ~  t ine 
AN03VP/AN-8 to valve 
p i t  AN03 nozzle 0 

Valve p i t  AN03 nozzlq 0 I to nozzle F 

Valve p i t  AN03 nozzle F 
to. 3" l i ne  ANOJVP/APVP 
to 241-AP-valve D i t  
nozzle 15 

241-AP-valve p i t  nozzle 
15 to nozzle 24 

241-AP-valve p i t  nozzle 
24 t o  3" l i n e  SN-615 t o  
tank AP-105 p"p p i t  
05A nozzle A 

Equipnent 
Needs 

Jvlper or manifold frm 
P-007 to nozzle A 

3" t rans fer  l i n e  

J-er or  manifold frm 
nezzle~R14 to nozzle R11 

3" t rans fer  l i n e  

Jvlper or manifold f?m 
nozzle c to nozzle F 

3" transfer l i n e  

J-er or manifold frm 
nozzle 15 t o  nozzle 24 

3" t r a w f e r  l i n e  

Jvlper or  manifold frm 
nozzle A to nozzle E. 

Eqvipnent Instal 

Yes ( I D  OP label) 
L 
NO - 
NO 

NO 

NO 

NO 

NO. 

NO 

- 

References 

H-14-020801 SH 1 

n-i4-080201 SH 5 

U-314 a l t e r n a t i v e  
analysis 

V-314 a l t e r n a t i v e  
sna1ysis 

U-314 a l t s m o t i v e  
analysis 

U-314 a l t e r n a t i v e  
a"alYS1s 

V-314 a l t e r n a t i v e  
analysis 

H-14-020803 SH 2 

H-14-020803 SH 2 



ALTERNATIVE 3 TRANSFER MATRIX 

ransfer 

,N-103 to 
,P-103 

01/18/05) 

rranrfer 
Route 

AN-103 purp pit 103A SH 
prrp P-007 to nozzle A 

Nozzle A t o  3" line SH- 
263 to valve pit AH-8 
nozzle R14 

Valve pit AH-B nozzle 
~ 1 4  to nozzle R11 

Valve pit AN-B nozzle 
R11 to 3" line 
IW03VPfAN-B to Valve 
pit AH03 nozzle 0 

Valve pit AH03 nozzle 0 
to nozzle F 

valve pit AN03 nozzle P 
to. 3" 1 ine ANOJVPIAPVP 
t o  241-AP-valve pit 
nozzle 15 

241-AP-valve pit nozzle 
15 to nozzle 17 

241-AP-valve pit nozzle 
17 to 3" line SN-613 t o  
tank AP-103 prrp Pit 
03.4 nozzle A 

Punp pit 03A nozzle A 
to tank retwn "Dzzle E 

Equipnent 
Needs 

Junper or manifold from 
P-007 t o  nozzle A 

3" trantfer line 

Jurper or manifold from 
l iozrle R14 t o  nozzle R11 

3" tranrfer line 

Jurper or manifold from 
nozzle 0 to nozzle F 

3" transfer line 

Junper or manifold frm 
nozzle 15 to nozzle 17 

3" transfer line 

~unper or manifold from 
nozzle A to nozzle E. 

E q u i p n t  Installed 

Yes ( I D  or label) NO 

NO 

NO 

NO 

NO 

. NO 

res . 

. .  

Equipnt Planr 

Yes (Project  #) 

NIA 

NfA 

NfA 

References 

H-14-020801 SH 1 

H-14-080201 SH 5 

u-314 altermtive 
analysis 

u-314 alternative 
anil1y*is 

u-314 alternative 
analysis 

w-314 alternative 
analysis 

u-314 alternative 
analysis 

H-14-020803 SH 1 

H-14-020803 SH 1 
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ALTERNATIVE 3 TRANSFER MATRIX 

rransfer 
Route 

LN-105 pnp p i t  105A SN 
pwp P-105 t o  nozzle A 

~ o z z 1 e  A t o  3" l i n e  SN- 
265 t o  valve p i t  AN-A 
nozzle 116 

valve p i t  AN-A nozzle 
L16 t o  nozzle Lll 

valve pi t  AN-A nozzle 
~ 1 1  t o  3" l i n e  
AN03VP/AN-A t o  valve 
p i t  AN03 nozzle C 

ransfer 

N-105 t o  
P-104 

03/21/01) 

AU feed 

E q u i p n t  
needs 

JUR,~P or  manifold frm 
P-105 t o  nozzle A 

3" t rans fer  line 

J-r O r  manifold f r m  
nozzle ~ 1 6  t o  nozzle L11 

3" transfer line 

valve p i t  A N O ~  nozzle E 
to, 3" l i n e  AN03VP/APO40 
tank AP-104-040 PUR, 
p i t  nozzle c 
AP-104-040 pnp p i t  
nozzle c t o  nozzle A 

~p.104-040 pnp p i t  
nozzle A t o  3" l i n e  SN- 
623 t o  AP-104-OCA 
cent ra l  prrp p i t  nozzle 
K 

valve p i t  AN03 nozzle c 
t o  nozzle E ' 

~urper or manifold frm I nozzle C t o  nozzle E 

3" transfer line, 

~ q x r  or manifold frm' 
nozzle c t o  nozzle A 

3" t r m f e r  l i n e  

J w e ~  or m n i f o l d  frm 
AP-104-OCA cent ra l  prrp 
p i t  nozzle K t o  tank 
re tu rn  f loor  nozzle E 

n o A e  K t o  nozzle E 

Eb ipnen t  I n s t a l  

Yes (IO OP label) 

- 
L 
NO - 
NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

/A 

1-211 

1-211 

1-211 

- 
NO 

NO 

- 

NO 

NO 

NO 

NO 

- 

References 

H-14-020801 SH 1 

H-14-020801 SH 1 

v-314 a l te rna t ive  
analysis 

U-314 a l te rna t ive  
B"BlYSiS 

v-314 a l te rna t ive  
amlysis 

v-314 a l t e r n a t i v e  
analysis 

H-14-0102097 SH 1 

H-14-0102097 SH 1 

H-14-102096 SH 1 ' 



ALTERNATIVE 3 TRANSFER MATRIX 

Equipment . 
needs 

J-~P or manifold fra 
P-lo4 t o  nozzle A 

3" transfer line 

Junper or manifold frm 
nozzle L15 to nozzle L l l  

3" transfer Line 

Jvnper or manifold fra 
nozzle C to nozzle E 

3" transfer l i n e  

P 

ransfer 
Equipnent Instal 

Yes (ID or label) 

Yes 

N-104 to 
P-104 

10/05/01) 

AW feed 

Transfer 
Route 

~ ~ - 1 0 4  pnp p i t  104A sn 
p u p  P-104 to nozzle A 

N O Z Z ~ ~  A to 3" l i n e  Sn- 
264 to valve p i t  AN-A 
nozzle L15 

valve p i t  AH-A nozzle 
L15 to nozzle L11 

Valve p i t  AN-A nozzle 
L11 to 3" t ine 
ANOIVPIAN-A to valve 
p i t  AN03 nozzle C 

valve p i t  AN03 nozzle C 
to nozzle E 

valve p i t  AN03 nozzle E 
to. 3" line ANO3VP/APOCD 
to tank AP-104-04D w 
p i t  nozzle C 

AP-IOl-OCD pnp P i t  
nozzle c to nozzle A 

AP-104-040 pnp p i t  
norz~e A to 3" tine sn- 
623 to AP-104-04A 
central pnp p i t  nozzle 
K 

AP-104-04A central WV 
p i t  nozzle K to floor 
nozzle E 

Jlnper or  manifold from 
nozzle A to nozzle C 

3" t rans fer  l i n e  

Jlnper o r  manifold frm 
nozzle K to nozzle E 

I 
NO - 

NO 

no 

no 

NO 

no 

no 

NO 

E q u i p n t  Plann 

res (Project  #) 

I / A  

u-211 

u-211 

u-211 

- 
NO 

NO 

- 

no 

NO 

no 

no 

- 

References 

H-14-020801 SH 1 

H-14-020801 SH 1 

w-314 alternative 
analysis 

w-314 alternative 
analysis 

w-314 alternative 
anatwir 

w-314 a l t e r n a t i v e  
analysis 

H-14-102097 SH 1 

H-14-102096 SH 1 

H-14-102096 SH 1 
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ALTERNATIVE 3 TRANSFER MATRIX 

ransfer 
~ 

1-107 to 
P-102 

03/21/05) 

AW feed 

Tra"*fer 
Route 

AN-107 pmp p i t  107A SN 
p q  P-019 to  nozzle A 

nozzle A to 31' line SN- 
267 to valve p i t  AH-A 
nozzle L1 

Valve p i t  AN-A nozzle 
L l  t o  nozzle L11 

Valve n i t  AN-A nozzle 

valve p i t  A N O ~  nozzle c 
to nor21e E , 

valve p i t  AN03 nozzle E 
t w  3" line AH03W/AP04D 
to 241-AP-104-04D 
p i t  nozzle C 

241-A?-104-040 punp p i t  
nezzle c to nozzle E 

241-AP-104-04D m p i t  
E to 3" i i i e  SN- 

624 to 241-AP-102-02D 
pnp p i t  nozzle C 

241-AP-102-OZD p"p p i t  
nozzle c to nozzle A 

741-1P-102-020 ovnl Dit 
&ie A to 3" i i i e  SN- 
622 to 24l-AP-102-02A 
central w i t  nozzle K 

z~I-AP-~OZ-O~A central 
pmp p i t  nozzle K t o  
floor nozzle E 

iquipnent 
Veedr 

J-r OP manifold f r m  
P-019 to nozzle A . 
3" transfer line 

J-r OP manifold fro. 
nozzle L l  t o  "OLLle L11 

3" transfer l i ne  

J q e r  or manifold f r m  
nozzle C t o  nozzle E 

3" tranrfer l ine 

J w r  OP manifold f r a  
nozzle c t o  nozzle E 

3" transfer line 

J q e r  or manifold f r m  
nozzle A to nozzle C 

3" tranrfer line 

Jmper manifold form 
nozzle K t o  nozzle E 

Equipne"t Instal  

Ye0 ( I D  or label) 

'es 

'es 

- 
NO - 

VO 

NO 

NO 

NO 

no 

no 

NO 

NO 

no 

EqUipnent ?lam 

yes (Projest'#) 

NIA 

N/A 

u-211 

w-211 

v-211 

w-211 

v-211 

References 

H-14-020801 SH 1 

H-14-020801 SH 1 

v-314 alternative 
analysis 

w-314 alternative 
analysis 

v-314 alternative 
a"alYSiS 

w-314 alternative 
analysis 

H-14-102097 SH 1 

H-14-102097 SH 1 

H-14-102097 SH 1 

H-14-102096 SH 1 

H-14-102096 SH 1 



ALTERNATIVE 3 TRANSFER MATRIX 

J-e? or manifold frm 
P-019 t o  nozzle A 

3" tranrfer line 

Jurper or manifold frm 
nozzle L l  to nozzle L11 

3" transfer line 

J-r o r  manifold frm 
nozzle C to norzLe E 

3" transfer l ine 

J-P or manifold f r m  
nozzle A t o  nozzle C 

ranrfer 

n-107 to 
P-104 

03/24/05) 

AU feed 

Yes 

Transfer 
Route 

~ n - 1 0 7  pnp pit IOTA sn 
p q  P-019 to nozzle A 

nozzle A to 3" line SN- 
267 to valve p i t  AN-A 
nozzle 11 

valve pit AN-A.norLle 
11 to nozzle 111 

Valve p i t  AN-A nozzle A 
to 3" line AN03VPtAN-A 
to valve pit AN03 
nozzle c 
valve pit A H O ~  nozzle c 
t o  nozzle E 

Valve pit AN03 nozzle E 
to.3" l ine AN03VPtAP04D 
to 241-AP-104-040 pnp 
pit nozzle c 

241-AP-104-040 pnp pit 
nozzle c to nozzle A 

241-AP-104-04D pnp pit 
A to 3" line sn- 

623 t o  241-AP-104-04A 
central p"p pit nozzle 
K 

241-AP-104-OCA CentPal 
p q  pit nozzle K to 
flnnr nnnie E 

Equipnent Install 

Yes ( I D  or label) 
E q u i p n t  
Heeds 

Jurper manifold f r m  
nozzle K to nozzle E 

I 

no 

NO - 

NO 

NO 

NO 

NO 

no 

NO 

no 

Equipnent P l m n  

res (Pro ject  #) 

I I A  

u-211 

u-211 

u-211 

References 

H-14-020801 SH 1 

H-14-020801 SH 1 

u-314 alternative 
a"alYsi* 

u-314 alternative 
aMlY* iS 

U-314 alternative 
analysis 

U-314 alternative 
analysis 

H-14-102097 SH 1 

H-14-102096 SH 1 

H-14-102096 SH 1 



ALTERNATIVE 3 TRANSFER MATRIX 

Transfer 
Route 

AN-106 FUQ p i t  106A SN 
FUQ P-016 t o  nozzle A 

nozzle A to 3" l i ne  SN- 
266 to valve p i t  An-A 
nozzle L14 

valve p i t  AN-A nozzle 
L14 t o  nozzle L11 

valve p i t  An-A nozzle A 
t o  3" l i n e  AHOJVPIAN-A 
t o  valve p i t  AH03 
nozzle c 

valve p i t  An03 nozzle C 
t o  nozzle E 

ranLfeP Equipnent 
needs 

Jurper 0, manifold from 
P-016 t o  nozzle A 

3" t rans fer  l i n e  

~ & e r  or manifold frm 
nozzle L14 t o  nozzle L11 

3" t rans fer  l i n e  

JUlper or manifold frm 
nozzle c t o  nozzle E 

8-106 to 
P-104 

01101106) 

AW feed 

valve p i t  A N I  nozzle E 
te 3" l i ne  ANO3VPlAPOCD 
to 241-AP-104-04D 
p i t  nozzle c 

3" t rans fer  l i n e  

24i-~p.104-04~ FUQ p i t  
nozzle A t o  3" l i n e  SN- 
623 t o  241-AP-104-041 
cent ra l  FUQ p i t  nozzle 
K 

241-AP-104-040 FUQ p i t  
nozzle c t o  nozzle A 

Jurper or manifold frm I nozzle A to nozzle c 

3" l t r a n ~ f e ~  l i n e  

241-AP-104-04A cent ra l  
FUQ p i t  nozzle I: t o  
floor nozzle E 

J-er manifold 

Equipnent Instal 

Yes (ID or label) 

no 

no . 

no 

no 

NO 

no 

no - 

Equipnent P laml  

Yes (Project U) 

MIA 

w-211 

w-211 

w-211 

References 

H-14-020801 SH 1 

H-14-020801 SH 1 

w-314 a l t e r n a t i v e  
analysis 

u-314 a l t e r n a t i v e  
analysis 

w-314 s i t e r n a t i v e  
a m l y s i s  

w-314 a l t e r n a t i v e  
analysis 

H-14-102097 SH 1 

H-14-102096 SH 1 



1 HS 960ZUL-914 

L HE L ~ ~ Z O L - ~ I - H  

1 HS L60ZOl-tl-H 

1 HS 108010-tl-H 

ON 

ON 

ON 

ON 

- 
ON 

112-n 

112-n 

111-n 

VIM 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

- 
ON - 

I 

pav  nv 
(50182/21 

201-d 
01 901-H 

! 



ALTERNATIVE 3 TRANSFER MATRIX 

lranr fer  

\N-103 to 
V-107 

:10/20108) 

Tra"5feP 
Route 

~11.103 p"p p i t  103A SN 
p q  P-007 t o  nozzle A 

N ~ Z Z ~ ~  A co 3" tine sn- 
263 t o  valve p i t  AN-B 
nozzle R14 

Valve p i t  AN-8 nozzle 
R14 to nozzle R11 

Valve p i t  AN-B nozzle 
R11 t o  3" line 
AN03VPtAN-B to valve 
p i t  AH03 nozzle D 

Valve p i t  AN03 nozzle 0 
t o  nozzle F 

Valve p i t  AH03 nozzle F 
t o  3" line AN03VPIWVQ 
t o  241-AP valve p i t  
nozzle 15 

241-AP-valve p i t  nozzle 
15 t o  nozzle 23 

241-AP-valve p i t  nozzle 
23 to 3" tine SN-617 to 
tank 241-AP-107-07A 
central p"p p i t  nozzle 
A 

241-AP-107-07A central 
p"p p i t  nozzle A t o  
floor nozzle E 

Equipnenf 
Ned*  

J u r p e ~  or manifold frm 
P-007 to nozzle A 

3" t ranr fe r  tine 

Jurper OP manifold frm 
nozzle R14 to nozzle R11 

3" t rans fer  line 

J-P OP manifold from 
nozzle 0 to nezzts F 

3" transfer l i n e  

Jurper or n a n i f o l d  frm 
Milk 15 to nozzle 23 

3" transfer Line 

J-r or manifold f P m  
nozzle A to nozzle E 

NO 

no 

NO 

Equipwent P l a m  

Yes (Project  #) 

NtA 

NIA 

References 

H-14-020801 SH 1 

H-14-020801 SH 1 

W-314 alternative 
analysis 

U-314 alternative 
a m l y s i s  

v-314 a l t e r m t i v e  

v-314 a l t e r n a t i v e  

analysis 

analysis 

W-314 alternative 
amlyslh 

H-14-020803 SH 2 

H-14-020803 SH 2 



ALTERNATIVE 3 TRANSFER MATRIX 

ranrfe, 

"-103 to 
P.108 

06/08/11) 

Equipnent 
' Needs 

Transfer 
'Route 

AN-103 p u p  p i t  103A SN 
pm, P-007 to nozzle A 

N O Z Z ~ ~  A t o  3" l i n e  SN- 351 transfer Line 
263 to valve p i t  AN-B 
nozzle R14 

Jurper OP manifold f P m  
P-007 to nozzle A 

Valve p i t  AN-8 nozzle 
R14 to nozzle R11 

Valve p i t  AN-B nozzle A 
to 3" l i n e  AN03VPIAN-B 
to valve p i t  AN03 
nozzle D 

Jurper O r  manifold frm 
nozzle R14 to nozzle R l l  

3" t rans fer  l i n e  

Valve p i t  AN03 nozzle D J W P  O r  manifold fPW I to twrzle F I nozzle 0 to nozzle F 

Yes (Project #) 
References 

NO 

22 to 3" l i n e  SN-618 t o  
tank 241-AP-108-08A 
cent ra l  pm, p i t  nozzle 

Valve p i t  AN03 nozzle F 
to.3" l i n e  AN03VP/APVP 
t o  241-AP valve p i t  
nozzle 15 

241-AP-valve p i t  nozzle 
15 t o  nozzle 22 

3" t rans fer  l i n e  

J w e r  or manifold from 
nozzle 15 to nozzle 22 

es 

241-~~-108-08~ central 
purp p i t  nozzle A to 
f l o o r  nozzle E 

.I 
no - 
NO 

NO 

NO 

NO 

NO 

NO 

J w e r  OP manifold f r m  
norzle,A to nozzle E 

H-14-020803 SH 4 



ALTERNATIVE 3 TRANSFER MATRIX 

rsnsfer 

IN-102 to 
9-108 

06/03/98> 

Transfer 
Route 

AN-102 plrp pit 102A SN 

A 

Nozzle A to 3'1 Line SN- 
262 to valve pit AN-B 
nozzle R16 

Valve pit AN-B nozzle 
R16 to nozzle R11 

Valve pit An-8 nozzle 
R l1  to 3" l i ne  
AN03VP/AH-8 t0 Valve 
pit AN03 nozzle 0 

Valve pit AN03 nozzle 0 
to nozzle F 

purp P-102-1 to nozzle 

Valve pit AH03 noz~ le  F 
t o  3" line AN03VPIAPVP 
to 241-AP valve pit 
nozzle 15 

241-AP-halve pit nozzle 
15 to nozzle 22 

241-AP-Velve pit nozzle 
22 to 3" Line Sn-618 to 
241-AP-108-08A central 
p u p  pit nozzle A 

241-AP-108-08A Centre1 
plrp pit nozzle A to 
floor nozzle E 

Equipnt 
Needs 

J m p r  or  manifold f r m  
P-102-1 to nozzle A 

3" transfer l ine  

Jmpr OP mnifold from 
narrle Rlb  to nozzle R11 

3" transfer line ' 

Jmpr or  manifold f r m  
nozzle D to nozzle F 

3" tranrfer line 

J ~ e r  or manifold f r m  
nozzle 15 to nozzle 22 

3" trsnsfer Line 

J-er OP manifold f r m  
nozzle A to nozzle E 

Equlpnent Instal 

Yes (ID or label) 

'es 

'es 

res 

res 

NO '. 

NO 

NO 

l/A 

l/A 

I/A 

H-14-020801 SH 1 

H-14-020801 SH 1 

u-314 alternative 
analysis 

u-314 alternative 
analysis 

V-314 alternative 
BnalySia 

U-314 alternative 
analysis 

U-314 alternative 
analysis 

H-14-020803 SH 4 

H-14-020803 SH 4 



ALTERNATIVE 3 TRANSFER MATRIX 

Equlpnent I n s t a l l e d  

Ye6 ( I D  o r  Label) 

Ye$ 

Yes 

, 

Ye* 

Ye9 

'ransfer 
NO 

NO 

NO 

NO 

no 

NO 

IN-102 to 
V-106 

:06/17/11) 

Transfer 
Route 

AN-102 p"p p i t  102A SN 

A 

Nozzle A to 3" l i n e  SN- 
262 to valve p i t  AN-8 
nozzle R16 

Valve p i t  AN-8 nozzle 
R16 t o  nozzle R11 

Valve p i t  AN-8 nozzle A 
to 3" line AN03VPIAN-B 
t o  valve p i t  AN03 
nozzle 0 

p"p P-102-1 to wzr te  

Valve p i t  AN03 nozzle D 
to nozzle F 

Valve p i t  An03 nozzle P 
to 3" l i n e  AN03VPrAPVP 
to 241-AP valve p i t  
nozzle 15 

241-AP-valve p i t  nozzle 
15 to nozzle 21 

241-AP-valve p i t  nozzle 
21 to 3" l ine sn-616 t o  
tank 241 -AP- 106-061 
central p"p p i t  nozzle 
A 

241-AP-108-OR4 Central 
prrp p i t  06A nozzle A 
t o  f l o o r  nozzle E 

J y p e r  o r  manifold f r a n  
P-102-1 to nozzle A 

3" t rans fer  l i n e  

J q e r  o r  manifold f ran  
nozzle R16 to nozzle R11 

3" t rans fer  line 

Jyper  OP manifold frm 
mzzk D t o  nozzle F 

3" transfer line 

Jyper or manifold frcm 
nozzle 15 t o  nozzle 21 

3" t rans fer  l i ne  

J q e r  or manifold frm 
nozzle A t o  nozzle E 

Equipnent Plan" 

Yes (Project t) 

N/A 

N/A 

N/A 

N/A 

- 
NO - 

NO 

NO 

NO 

NO 

NO 

References 

H-14-020801 SH 1 

H-14-020801 SH 1 

W-314 a l t e r n a t i v e  
analysis 

W-314 a l t e r n a t i v e  
analysis 

V-314 a l t e r m t i v e  
analysis 

V-314 a l t e r n a t i v e  . 
m a l w i s  

v-314 a l t e r n a t i v e  
analysis 

H-14-020803 SH 4 

H-14-020803 SH 4 



ALTERNATIVE 3 TRANSFER MATRIX 

NO Transfer 
Eq~i -n t  Planned 

References 
Yes (Projsct #) no 

N/A 

N/A 

NO 

no 

NO 

NO 

NO 

u-211 

u-211 

u-211 

w-211 

AN-IO2 to 
AP-102 

(08/13/05) 
LAW feed 

(06/14/11) 

(Hote: An 
alternate 
rwte wuld  
be t o  
transfer to 
241-AP valve 
pit to 241- 
19-102-OZA 
central pnp 
Pit.) 

Transfer 
Route 

AN-102 pnp pit I O U  SN 

A 

nozzle A t o  3" line SU- 
262 to valve pit AH-B 
nozzle R16 

Valve pit AN-8 nozzle 
R16 t o  nozzle R11 

Valve pit AN-8 nozzle A 
to 3" line AN03VP/AN-8 
to valve pit AN03 
nozzle 0 

pulp P-102-1 to nozzle 

Valve pit AN03 nozzle E 
t o  3" line AH03VP/AP040 
t o  241-AP-104-04D pu~p 
pit "OZLL. c 

241-AP-104-04D plly, pit 
nozzle C to nozzle E 

241-AP-lQ4-04D pvrp pit 
nozzle E to 3" line SN- 
624 t o  241- 
AP-102-OZD plly, pit 
nozzle c 
241-AP-lO2-02Q pnp pit 
nozzle C t o  nozzle A 

241-AP-lOZ-02D pnp pit 
to valve pit nozzle 19 

241-AP-1OZ-OUI central 
pnp pit nozzle A 

241-AP-102-OZA central 

floor nozzle E 

to 3" tine sn-612 t o  

p"p pit nozzle A to 

Equi-nt 
Needs 

J u n p e ~  OP manifold f r m  
P-102-1 to nozzle A 

3" tPBNfer line 

Jvlper or  manifold f r m  
nozzle R16 t o  nozzle R11 

3" tranrfer line 

Junper or  manifold from 
nozzle D to nozzle E 

3" transfer Line 

Junper OP manifold f r m  
nozzle C to nozzle E 

3" transfer line 

Jlnper or  manifold f r m  
nozzle A t o  nozzle C 

IO 

IO 

IO 

IO 

IO 

IO 

I H-14-020801 SH 1 

H-14-020801 SH 1 

u-314 alternative 
analysis 

U-314 alternative 
analysis 

U-314 alternative 
analysis 

u-314 alternative 
ena1ysis 

U-314 alternative 
analysis 

H-14-102097 SH 1 

H-14-102097 SH 

H-14-102097 SH 

H-14-102096 SH 



ALTERNATIVE 3 TRANSFER MATRIX 

Eqvipnent tnrtslled 

Yes (Io or label). 

. 

. . 

' .  

'ranrfer 

!N-102 to 
V-104 

:08/17/05) 
.AU feed 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

No 

NO 

Tranrfer 
Route 

AN-102 pnp p i t  102A SN 
purp P-102-1 t o  nozzle 
A 

Nozzle A to 3" l ine SN- 
262 to valve p i t  AH-8 
nozzle R16 

Valve p i t  AN-8 nozzle 
R16 to nozzle Rll 

valve p i t  AH-8 nozzle 
Rll to 3" line 
AN03VPtAN-8 to valve 
p i t  AN03 nozzle 0 

Valve p i t  AN03 nozzle 0 
to nozzle E 

Valve p i t  AN03 nozzle E 
t o  3" l ine  AN03VPtAPO40 
241-AP-104-040 m Dit  
nozzle c 
241-AP-104-04D p"p p i t  
nozzle C to nozzle A 

241-AP-104-040 pnp p i t  
nozzle A to 3" l ine  SN- 
623 to 241-AP-104-04A 
central p"p p i t  nozzle 
K 

241-AP-104-04A Central 
prrp p i t  nozzle K to 
floor nozzle E 

Equipnent 
needs 

J-er or manifold frm 
P-102-1 to nozzle A 

3" transfer line 

Jviper OP manifold f r m  
nozzle R16 to nozzle A 

3" transfer l i n e  

J w r  or manifold f r m  
nozzle 0 t o  nozzle E 

3" transfer l i n e  

Jviper or manifold f r m  
nozzle F to nozzle E. 

3" transfer l ine  

Junper manifold nozzle K 
to nozzle E 

NIA 

w-211 

w-211 

w-211 

References 

H-14-020801 SH 1 

H-14-080201 SH 5 

U-314 alternative 
analysis 

U-314 alternative 
analysis 

w-314 alternative 
analysis 

U-314 alternative 
analYrir 

H-14-102097 SH 1 

H-14402097 SH 1 

H-14-102096 SH 1 



ALTERNATIVE 3 TRANSFER MATRIX 

ranrfer 

N-101 to 
P-103 

03/02/99) 

Tranrfer 
Route 

AN-101 p"p p i t  101A SN 

A 

Nozzle A to 3" line SN- 
261 to valve pit AN-B 
nozzle R15 

Valve pit  AN-8 nozzle 
R15 to nozzle R11 

Valve pit AN-B nozzle 
R l l  to 3" line 
ANO3VPIAN-B t o  valve 
pit AN03 nozzle 0 

Vslvc pit AN03 noz& D 
to nozzle F 

p"p P-101-1 to nozzle 

Valve p i t  AN03 nozzle F 
to 3" l ine ANO3VPlAPVP 
to 241-AP valve p i t  
nozzle 15 

241-AP-valve pit nozzle 
15 to nozzle 17 

241-AP-valve pit nozzle 
17 to 3" line SN-613 t o  
241-AP-103-03A central 
pmp pit nozzle A 

241-AP-103-03A central 
pmp p i t  nozzle A to 
f l oo r  nozzle E 

Ye* (ID or label> 

J w r  or manifold frm 
P-101-1 to nozzle A 

3" transfer line I Yes 

J w r  or manifotd frm 
nozzle R15 to nozzle R11 

3" transfer l i ne  

Junper or manifold frm 
nozzle 0 to nozzle F 

3" transfer tine 

Junper or manifold frm 
nozzle 15 to  nozzle 17 

3" t rans fe r  l i ne  Yes 

J-W or manifold frm Yes , 

nozzle A to nozzle E 

i 

Reference* L 

NO 

NO 

NO 

NO 

NO 

H-14-020801 SH 1 

H-14-020801 SH 1 

v-314 alternative 

v-314 alternative 
anelwis 

analysis 

v-314 alternative 
analysis 

v-314 alternative 
analysis 

v-314 a l t e r n a t i v e  
analysis 

H-14-020803 SH 3 

H-14-020803 SH 3 



ALTERNATIVE 3 TRANSFER MATRIX 

Transfer 
ROUte 

241-A?-108-081 central 
pnp p i t  SH pnp P-008 
t o  nozzle A 

nozzle A to 3" l i n e  SH- 
618 t o  241-AP valve p i t  
nozzle 22 

241-AP valve p i t  nozzle 
22 t o  "Ozzle 15 

24l-A? valve p i t  nozzle 
15 to 3" l i n e  
AN03VP/A?VP to "lave 
p i t  A H O ~  nozzle F 

Valve p i t  AH03 nozzle F 
to nozzle c 

valve p i t  ~ ~ 0 3  nozzle c 
t o  3" line AH03V?/AH-R 
t o  valve p i t  AN-A 
nozzle L l l  

Valve p i t  AH-A nozzle 
L l l  to nozzle 116 

Valve p i t  AH-A nozzle 
L16 to 3" l i n e  SN-265 
t o  241-AN-105-05A 
central  w p i t  nozzle 
A 

24l-AH-105-05A central 
pnp pit nozzle A to 
floor nozzle 0 

Eq"i$.Wnt 
Needs 

Jurper or  manifold f r m  
P-008 to nozzle A 

3" transfer Line 

Jurper or  manifold from 
nozzle 22 to nozzle 15 

3" transfer l i n e  

Jurper or manifold from 
nozzle C t o  nozzle F 

3" transfer l i n e  

Jmpr  or manifold f r m  
nozzle R l l  to nozzle L16 

3" tFa"*feP tine 

J w e r  or manifold f r m  
nozzle A t o  nozzle G 

N/A 

W-314 

w-211 

References 

H-14-020803 SH 4 

H-14-020803 SH 4 

W-314 a l te rna t i ve  
a"*lySiS 

W-314 a l te rna t i ve  
8"alYSiS 

W-314 alternative 
analysis 

W-316 a l te rna t i ve  
analysis 

H-I~-OZQ~OI sn 2 
(New system planned) 

H-14-020801 SH 1 

2. 7 g G: 
0 00 



ALTERNATIVE 3 TRANSFER MATRIX 

Tra"*fEr 
Route 

241-AP-107-07A cen t ra l  
pmp p i t  SN pmp P-007 
t o  nozzle A 

'ranrfer Equipnent 
Needs 

J-r or manifold from 
P-007 t o  nozzle A 

Ip-107 t o  
iN-104 

:01101/02) 

241-AP valve p i t  nozzle 
15 t o  3" line 
AN03VP/APVP t o  "lave . 
p i t  AN03 nozzle F 

valve p i t  AN03 nozzle F 
t o  " 0 1 2 k  c 

Valve p i t  AN03 nozzle C 
t o  3" l i n e  ANO3VP/AN-A 
t o  valve p i t  AN-A 
nozzle L l l  

Valve p i t  AN-A nozzle 
111 t o  nozzle L15 

3*' t rans fer  line 

J-r or  manifold from 
nozzle C t o  nozzle F 

3" transfer l i ne  , 

J-r O r  M n i f o l d  from 
nozzle A t o  nozzle 115 

Nozzle A t o  3" line SN- 3" t rans fer  line 
617 t o  241-AP valve p i t  
nozzle 23 

Valve p i t  AN-A nozzle 
115 t o  3" line SN-264 
t o  241-AN-104-04A 
centra l  pmp p i t  nozzle 
A. 

241-AP valve p i t  nozzle 
23 t o  nozzle 15 

Julper or manifold frm I nozzle 23 t o  nozzle 15 

3" t rans fer  l i ne  

241-AH-104-0bA cent ra l  
pmp p i t  nozzle A t o  
flwr nozzle G 

J-P or manifold from 
nozzle A t o  nozzle G 

Equi-t I n s t a l  

Yes (ID or label) 
d 

NO - 

NO 

NO 

NO 

NO 

NO 

NO 

W-314 

- 
NO - 

NO 

NO 

NO 

NO 

HO 

References 

H-14-020803 SH 2 

H-14-020803 SH 2 

W-314 a l t e r n a t i v e  
aMty*iS 

W-314 a l t e r n a t i v e  
analysis 

W-314 a l t e r n a t i v e  
aMlYSiS 

U-314 a l t e r n a t i v e  
amlyi io 

H-14-020801 SH 1 
(w-314 "ill ywrade 
j q e r  manifold by 
FYZOOO) 

H-14-020801 SH 1 

H-14-020801 SH 1 



. -  

ALTERNATIVE 3 TRANSFER MATRIX 

' ranrfer 

P-102 t o  
LN-105 . 
:05/13/04) 

Trsnrfer 
Route 

241-AP-102-020 pmp pi t  
sn p ~ p  P-002 t o  nozzle 
A 

241-AP-102-020 Duro D i t  
nozzle A t o  38' ii& SN- 
622 t o  241-AP-102-OZA 
cent ra l  pmp p i t  "orzle 
K 

241-AP-102-OUL cent ra l  
pvrp p i t  nozzle K t o  
nozzle A 

241-AP-lO2-02A chntral 
p m p  p i t  nozzle A t o  3" 
l i n e  sH-612 to  241-AP 
valve p i t  nozzle 19 

241-AP valve p i t  nozzle 
19 t o  nozzle 15 

241-AP valve D i t  nozzle 
15 t o  3" line' 
AN03VP/APVP t o  vlave 
p i t  A H O ~  nozzle F 

Vslvf p i t  AN03 nozzle F 
t o  nozzle c 

va lve  p i t  ~ ~ 0 3  nozzle C 
t o  3" l i ne  AHOIVP/AN-A 
t o  valve p i t  AN-A 
"OzLle L l l  

Valve p i t  AN-A nozzle 
L l l  t o  nozzle L16 

va lve  p i t  AH-A nozzle 
L16 t o  3" l i n e  SN-265 
t o  tank 241-AN-105-05A 

A 

24l-AN-105-OSA central 

centra1 p"p p i t  nozzle 

pmp p i t  nozzle A t o  
f loor  nozzle G 

Equipnent 
needs 

Jurper or manifold from 
P-002 t o  nozzle A 

3" t ranr fe r  l i n e  

Jwper or manifold frm 
nozzle K t o  nozzle A 

3" t r a n r f e r  line 

Jurper or manifold from 
nozzle 19 t o  nozzle 15 

3" t rans fer  line 

JurpeP O f  nozzle from 
nozzle C t o  nozzle F 

3" t rans fer  l i n e  

Jurper or rnanifold frm 
nozzle L11 t o  nozzle L16 

3" t rans fer  l i n e  

Jurper or manifold f r a n  
nozzle A t o  nozzle G 

Yes 

Y W  

Equipnent Plann 

fer (Project #) 

1-211 

I/A 

1-211 

1-314 

1-211 

- 
NO - 

NO 

NO 

NO 

NO 

NO 

NO 

- 

References 

H-14-102097 SH 1 

H-14-020803 SH 3 

H-14-020803 SH 3 

H-14-102097 SH 1 

H-14-020803 SH 3 

V-314 a l t e r n a t i v e  
analysis 

V-314 a l t e r n a t i v e  
anslyEiS 

V-314 a l t e r n a t i v e  
analysis 

a"alYSiS 
V-314 a l t e r n a t i v e  , 

H-14-020801 SH 1 

Jurper manifold t o  be 
replaced by 2000 

H-14-020801 SH 1 

H-14-102096 SH 1 



ALTERNATIVE 3 TRANSFER MATRIX 

Equipment Plamed 

es (Project #) 

1-211 

1-211 

N-105 pulp UT-P-002 to nozzle 

NO 

NO 

NO 

NO 

NO 

0 5 m r o c )  
241-AP-104-OCD p"p p i t  

AN03VPIAP04Q t o  Valve 
nozzle c t o  3" line 

p i t  AN03 nozzle E 

Valve p i t  AN03 nozzle E 
to nozzle c 

Valve p i t  AN03 nozzle C 
to 3" line ANOIVP/AN-A 
t o  valve p i t  AN-A 
"02Lle L11 

Valve p i t  AN-A nozzle I L l l  t o  nozzle L16 

Valve p i t  AN-A nozzle 
L16 t o  3" line SN-26S 
to 241-AN-105-05A 
centra1 pmp p i t  * O ? Z h  I 1 '  
241-AN-105-05A cent ra l  
p"p p i t  nozzle A to 
f l o o r  nozzle G 

Equipment 
Needs 

J w e r  or manifold from 
p"p WT-P-OOZ to nozzle c 

3" transfer tine 

J-r or  manifold frm 
nozzle E t o  nozzle C 

338 t rans fer  l i n e  

J-r (IP manifold frm 
nozzle L11 t o  nozzle L16. 

3" transfer line . 

J q s r  or manifold from 
nozzle A t o  nozzle G 

L 
NO - 

NO 

No 

NO 

NO 

NO 

NO 

References 

H-14-102097 SH 1 

u-314 a l t e r n a t i v e  
analysis 

U-314 a l t e r n a t i v e  
analysis 

w-314 a! ternat ive 
anatyris 

W-314 a l t e r n a t i v e  
analysis 

H-14-020801 SH 1 

1BQ 



ALTERNATIVE 3 TRANSFER MATRIX 

I 

NO 

NO 

No 

NO 

NO . 

NO 

Equipnent Plarv 

Yes (Project t )  

W-211 and U-314 

U-314 

V-314 

H/A 

W-314 

N/A 

w-211 241-AN-105-05A cent ra l  

2-102 t o  , 

N-105 

03/04/02) 
04/25/02) 
06/17/02) 
08/07/02) 

Oecant WASH 
LIQUOR) 

iquipnent 
veeds 

luiper or manifold frm 
iecant l t rans fer  pmp t o  
wrrle U23 . 

3" t rans fer  l i n e  

241-Az-102-02A central 
pmp p i t  u-211 
decant l t ransfer p q  t o  
nozzle U23 

241-AZ-102-02.4 central 
pmp p i t  nozzle U23 t o  
3" line SH-630 to  valve 
p i t  AN-B nozzle R1 

Valve p i t  AN-8 nozzle 
R1 t o  mzrle R19 

Valve p i t  AN-B nozzle 
R19 t o  3" l i ne  SN-268 
t o  valve p i t  AH-A 
nozzle L19 

Valve p i t  AH-A nozzle 
L IP  t o  nozzle L16 

Valve p i t  AH-A nozzle 
116 t o  3" l i ne  SH-265 
t o  tank 241-AN-105-OSA 
central pmp p i t  nozzle 
A 

Juiper or manifold f r m  
mzrle R l  t o  nozzle R19 

3" transfer tine 

Julper o r  manlfold frm 
nozzle L19 t o  nozzle U16 

3" t rans fer  line 

Jurper OP manifold from 
nozzle A t o  nozzle 0 

Equipmnt Instal 

Yes (ID or label) 

Yes ' 

References 

ES-314E-HCO 

ES-314E-HCO 

ES-314E-HCO 

N-14-020801 SH 5 

ES-314E-H40 

H-14-020801 SN 1 

H-14-020801 SH 1 

TBD 



ALTERNATIVE 3 TRANSFER MATRIX 

ranr fe r  ' Transfer 
Route 

N-104 

Dnplete 
upernate 
lecant of 
"vetope D 

241-AZ-102-02A centra l  
p " p  p i t  nozzle U23 t o  
3" l i n e  SN-630 t o  valve 
p i t  AN-8 nozzle R1 

Valve p i t  AN-B nozzle I R1 t o  nozzle R19 

Equi'pnent 
Heeds 

Jurper or  manifold frm 
decant l t ransfer pnp t o  
nozzle u23 

3" t r m s f e r  l i n e  

J-er or  manifold from 
nozzle R1 t o  nozzle R19 

3" t ransfer  l i ne  , 

J-er OP manifold frm 
nozzle L19 t o  nozzle L15 

3" t rans fer  t i n e  

J-r OP manifold frm 
nozzle A t o  nozzle G 

u-211 and U-314 

Yes (U-314) 

U-314 

UIA 

U-314 

NlA 

U-211 

Reference* 

ES-314E-HCO 

ES-314E-HIO 

ES-314E-H40 

m-14-0208oi SH 5 

ES-314E-HCO 

H-14-020801 SH 1 

TBD 



ALTERNATIVE 3 TRANSFER MATRIX 

remfe r  

I-102 t o  
n-io5 

03/26/05) 
n i t i n 1  
ecant 2AY16C 
05/25105) 
i r a t  decant 
ash liquor 
07/17/05) 
ecwd decant 
ash liquor 

vpernate 
esmt  
ranofers not 
overed by 
h i s  
valuation: 
ebruary 
7,1998 
ebruary 27, 
998 February 
7, 1998 
ebruary 27. 
598 

Transfer 
Route 

241-AY-102-02.4 cent ra l  
pnp p i t  W-211 decant/ 
t ranr fe r  pmp t o  nozzle 
U13 

24l-AY-102-0uL 
central- p i t  nozzle 
US t o  3" l i n e  . 
AYOWAZ02.4 to  tank 
241-AZ-lO2-02A cent ra l  
pum p i t  nozzte U22 

241-AZ-10242.4 central 
p"p p i t  nozzle u22 to 
nozzie u23 

241-AZ-102-02.4 Central 
pap p i t  nozzle u23 to 
3" tine SH-630 to v d v e  
p i t  AN-8 nozzle R1 

valve p i t  AH-8 nozzle 

valve p i t  AN-8 nozzle 
R19 t o  3" line S W 6 8  
to valve p i t  AN-A 
n o d e  L19 

Valve p i t  AN-A nozzle 
L19 t o  nozzle L16 

R1 t o  nozzle R19 

Valve pi t  AN-A nozzle 
t i 6  to 318 line SH-265 
to 241-AN-105-OSA 
centrsl pap p i t  nozzle 
A. 

241-~~-105-0SA cent ra l  
pap p i t  nozzle A t o  
'Inn? n m l l e  G 

Equipnent 
Needs 

J-r or manifold from 
decsnt l t ranr fe r  pap to 
nozzle us 

3" t rans fer  Line 

Junpe~ or  manifold f r m  
nozzle u22 to nozzle u23 

3'1 t rans fer  t i n e  

Jurper OP manifold frm 
nozzle R1 t o  m n l e  R19 

3" transfer l i n e  

S-r or manifold from 
nozzle L19 t o  nozzle 116 

3" transfer line 

J-r OP manifold f r m  
nozzle A to m z z k  G 

E q u i w n t  Intta 

Yes (IO or  label) 

Yes 

NO 

NO 

NO 

Equipment P l a ~  

Yes (Project #) 

u-211 

U-314 

V-314 

Y-314 

N/A 

X-314 

N/A 

U-211 

References 

180 

u-314 a l t e r n a t i v e  
analysis 

ES-314E-HCO 

H-14-020801 SH 1 

H-14-020801 sn 1 

180 



ALTERNATIVE 3 TRANSFER MATRIX 

'ansfer 

!-lo1 t o  
1-105 

10110100) 
irst decant 
f wash , 

iquor 
11130100) 
:cod  decant 
f wash 
iquor 
11121101) 
iird decant 
f wash 
iquor 

Transfer 
Route 

241-AZ-101-01A central 
p M p  pit w-211 
decantltransfer pum to 
nozzle UlO 

241-AZ-102-OZA Central 
purp pit nozzle U18 to 
nozzle U? 

2 4 1 - ~ ~ - 8  valve pit 
nozzle R1 to nozzle R12 

241-AN-B valve pit 
nozzle Rl2  to 3" line 
INO3VPlAH-A to &NO3 
valve pit nozzle c 

~ N 0 3  valve pit nozzle C 
to nozzle F 

A1103 valve pit nozzle F 
to 3" line ANO3IAPVP to 
241-AP valve pit nozzle 
15 

241-AP valve pit nozzle 
15 to nozzle 13, 

241-AP valve pit nozzle 
13 to 3" line SN-609 to 
241-~~-102-02A centerat 
p"p pit nozzle v 
241-AU-102-02A Central 

nozzle J 
p M p  pit mz21e v to 

241-AU-102-02A central 

l ine SN-267 to 241-AU-A 
valve pit nozzle 11 

p"p pit nozzle .I to 3" 

Equipnent 
Needs 

J-r or manifold f r m  
decantltranrfer purp to 
nOzLle u10 , 

3" transfer l i n e  

J-r or manifold from 
nozzle U18 to nozzle uu 

3" transfer line 

J q e ~  or manifold f r m  
nozzle R1 to R12 

3" transfer line 

J-er manifold nozzle C 
to nozzle F 

3" transfer line 

J q e r  manifold nozzle 13 
to nozzle 15 

3" trenrfer line 

j q e r  manifold nozzle V 
to nozzle J 

3" transfer line 

Equipwnt Install 

yes (IO or l a b e 0  

12-101 sludge nashins 
meade 

4314 

4314 

4314 

References 

TBO 

ES-314E-HCO 

ES-314E-M40 

ES-314E-HCO 

v-314 alternative 
analysis 

v-314 alternative 

U-314 altermtive 

BW3lYSiS 

analysis 

w-314 alternative 
analysis 

EE-314E-HCO 

ES-314E-HIO 



ALTERNATIVE 3 TRANSFER MATRIX 

L 

'ransfer 

11-101 to 
Iu-105 
:JNlINUEO 

iu-106 to 
IP-101 

:12/01198) 

:04103/99) 

Transfer 
Route 

241-AU-A valve p i t  
nozzle Ll to nozzle L15 

241-AU-A valve p i t  
nozzle L15 to 3" l ine 
SN-265 to 241-AW-105- 
OSA central vAW P i t  
nozzle A 

241-AU-105-051 Central 
pmp p i t  nozzle A to 
floor nozzle 0 

241-AU-106-06A central 
pmp p i t  SN pmp P-017 
t o  nozzle A 

Nozzle A t o  3" line SN- 
266 to 241-AU-B valve 
p i t  nozzle R15 

241-AU-B valve p i t  
nozzle R15 to nozzle Rl 

241-AU-B valve p i t  
nezzle R1 to 3" line 
SN-268 t o  241-AU-102- 

nozzle A 

241-AU-102-024 central 
pmp p i t  nozzle H t o  . 
nozzle u 
241-Au-102-024 central 

l ine SA-610 t o  241-AP 
valve p i t  nozzle 13 

241-AP valve pit  nozzle 
13 to nozzla 18 

261-AP valve D i t  nozzle 

OU central pmp p i t  

pmp p i t  mzz1e u to 3" 

78 t o  3' l i n b  SN-611 to 
241-AP-101-OlA Centerel 
pmp p i t  nozzle A 

241-AP-101-01A central 
pmp p i t  nozzle A to 
floor nozzle E 

Equiwnt . 
Needs 

Jmper manifold nozzle L1 
to nozzle L15 

3" CPanSfeP line 

Jurper manifold nozzle A 
to nozzle G . 

P w  and J w e r  manifold 
frm P-017 to nozzle A 

3" transfer line 

J q e r  or manifold frcm 
nozzle R15 to nozzle Rl 

3" transfer line 

Jurper or manifold frm 
nozzle H to nozzle U 

3" transfer line 

J m r  or manifold fPcm 
nozzle 14 to nozzle 18 

3" transfer line 

Jurper or manifold frcm 
nozzle A to nozzle E 

Equiprent 

Yes ( I D  or label) 

Equiprent Installed 

Yes ( I D  or label) No 

NO 

Yes 

. NO 

NO 

Yes . . 

Yes 

Yes ' 

Yes 

Yes 

Equipment Plann 

Yes (Project P) 

W-314 OR U-451 

u-211 

NfA 

NIA 

NfA 

NIA 

NIA 

NfA 

NIA 

References 

ES-314E-HCO 

ES-314E-HCO 

H-14-020802 SH 3 

Routing 8owd 

H-14-020802 SH 5 

H-14-020802 SH 2 , 

H-16-020802 SH 2 

H-14-020803 Sh 5 

H-14-020803 Sh 5 

H-14-020603 Sh 1 



ALTERNATIVE 3 TRANSFER MATRIX 

ransfer Equipnent 
needs 

Transfer 
Route 

Y-106 to 
P-107 

09/14/00) 

11/03/00) 

241-AV-106-06A centra l  
pmp pit SN pmp P-017 
to nozzle A 

2 4 1 - ~ ~ - 1 0 6 - 0 6 ~  central 
PUR, pit nozzle A to 3 '  
line SN-266 to 241-All-8 
valve pit nozzle R15 

241.~u-8 valve pit 
nozzle R15 t o  nozzle R1 

2 4 1 . ~ ~ - 8  valve pit 
nozzle R1 to 3" line 
SN-268 to 241-All-102- 
0% centra1 pmp pit 
nozzle H 

2 4 1 - ~ ~ - 1 0 2 - 0 2 ~  sentrl 
pmp pit nozzle H to 
nozzle u 
241-~~-102-0% centra l  
p w  nozzle u to 3" 
line SN-610 to 241-AP- 
valve pit nozzle 13 

241-AP-valve pit 
nozzle 13 t o  nozzle 23 

Jurper or  manifold f r m  
P-017 to nozzle A 

3" transfer line 

J w e r  or manifold frm 
nozzle R15 t o  nozzle R I  

3" transfer line 

Jurper or manifold f P m  
" O Z L l e  H to nozzle u 

3" transfer !ine 

J-er or manifold f r m  
nozzle 13 to nozzle 23 

241-AP-valve pit nozzle 
23 t o  3" line SN-617 to 
241-AP-107-07A Central 
PUR, pit nozzle A 

3" transfer line 

Equipmt lnst 

Yes (ID OP l*bell 

241-AP-107-07A c e n t ~ a i l  
pmp pit nozzle A to 
floor nozzle E 

Yes 

J-er OP manifold from 
nozzle A t o  nozzle E 

Yes 

Yes 

Yes 

Equipnent Planr 

Yes (Project I) 

N/A 

N/A 

H/A ' 

NfA 

U/A 

N/A 

N/A 

N/A 

References 

H-14-020802 SH 3 

H-14-020802 SH 3 

H-14-020802 SH 5 

H-14-020802 SH 2 

H-14-020802, SH 2 

H-14-020802 SH 2 

H-14-020803 SH 5 

H-14-020803 SH 5 

H-14-020803 SH 2 



S HS f080ZO-’ll-H 

5 HS soeozo-wH 

z HS zoeozo-wH 

z HS Z080ZO-’ll-H 

9 HS Z080ZO-Il-H 

9 HS zoeozo-’li-H 

s HS zoeozo-ii-H 

VIN 

VIN 

VIN 

VIN 

VIM 

VIN 

VlN 

VIN 

m m 
ri 



ALTERNATIVE 3 TRANSFER MATRIX 

ranrfer 

11-106 to 
P-105 

06103198) 

Tranrfer 
Route 

241-AW-106-06A cent ra l  
pmp p i t  Sn pmp P-017 
t o  nozzle A 

241-AU-106-06A central 
p"p p i t  nozzle A to 3" 
line SN-266 to 241-AU-B 
valve p i t  nozzle R15 

241-AW-8 valve p i t  
nozzle R15 t o  nozzle R1 

241-Aw-B valve p i t  
nozzle RI t o  3" l i n e  
SN-268 to 241-AW-102- 
OZA cent ra l  pv"p p i t  
nozzle H 

241-Aw-102-O2A central 

nozzle u 
241-~~-102-02A central 
pnp p i t  nozzle H to 3" 
l i n e  SH-610 t o  241-AP- 
valve p i t  nozzle 13 

241-~P-vs lve p i t  
nozzle 13 t o  nozzle 24 

241-AP-valve p i t  
nozzle 24 t o  3" l i n e  
SN-615 t o  241-AP-105- 
OSA central PMP p i t  
nozzle A 

p.9, p i t  "mrle H t o  

241-~~-105-05A cent ra l  
p- p i t  nozzle A t o  
f l o o r  nozzle E 

E q u i p n t  
Needs . 
purp and j q r  manifold 
f r w  P-017 t o  nozzle A 

3" transfer l i n e  

J-er o r  manifold f r W  ' 

nozzle R15 to nozzle R 1  

31' t rans fer  line 

J - c ~  or manifold f r a  
nozzle H t o  nozzle U 

3" transfer l i n e  

JUF~W or manifold fra 
nozzle 13 to nozzle 24 

3" transfer Line 

J-W OP manifold frw 
nozzle A t o  nozzle E 

res 

hf 

Yes 

Yes ' 

NIA 

MIA. 

N/A 

NIA 

U/A 

NIA 

UIA 

leferenser 

1-14-020802 SH 3 

{-14-020802 SH 3 

i-14-020802 SH 6 

H-14-020802 SH 6 

H-14-020802 SH 2 

H-14-020802 SH 2 

H-14-020803 SH 5 

H-14-020803 SH 5 

H-14-020803 SH 2 



z HS zoeozo-vi-H 

9 HE Z080ZO-tl-t 

E HS 2080z0-'ll-L. 

01 

V/N 

V/N 

V/N 

V/N 

VIM 

V/N 

V/N 
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ALTERNATIVE 3 TRANSFER MATRIX 

rransfer 

W-106 t o  
lW-102 

:10/02/00) 
inpty 6AP 
:10/05/00) 
inpty 6AP 
:10106/00) 
inpty 6AP 
:10107/00) 
inpty 6AP 
:10/08/00) 
inpty 6AP 
:02/07/01~ 

!P-103 t o  
iw-102 

:07/01/99) 

r r a n r f e r  
Route 

241 -AP-106:06-A cent ra l  
pnp p i t  SN pnp P-006 
t o  nozzle A 

241-AP-106-06A cent ra l  
pnp p i t  nozzle A t o  3" 
line SH-616 t o  241-AP- 
valve p i t  nozzle 21. 

241-AP-valve p i t  
nozzle 21 t o  nozzle 14 

241-AP-valve p i t  
nozzle 14 t o  3" line 

O2A cent ra l  pnp pi t  
nozzle v 

241-AU-102-02A cent ro l  
p"p p i t  nozzle V t o  
f l o o r  nozzle L 

241-AP-103-03A cent ra l  
p ~ p  p i t  SN p- P-003 
t o  nozzle A 

2431-AP-103-03A EentPal 
p p  p i t  nozzle A t o  3" 
l i n e  SN-613 t o  241-AP- 
valve p i t  nozzle 17 

SH-609 t o  P C I - A W - ~ O ~ -  

241-AP-valve p i t  
nozzle 17 t o  nozzle 14 

241-AP-valve p i t  
nozzle 14 t o  3" l i n e  
91-609 t o  241-Aw-102- 
nu centra1 - D i t  
"Ozzle v 
PUT@ pit-AW-OZA 
nozzle v t o  tank r e t w n  
nozzle L 

Equipnent 
Heed* 

Purp  and j-r manifold 
f P m  P-006 t o  nozzle A 

330 transfer line 

J-r manifold frm 
nozzle 21 t o  nozrte 14 

3'8 tPandeP l i n e  

J-r manifold f r tm 
nozzle v t o  nozzle L 

P q  and j-r manifold 
frm P-003 t o  nozzle A 

3" t rans fer  t i n e  

J-P manifold frm 
nozzle 17 t o  nozzle 14 

3" t rans fer  l i n e  

J-r or manifold f r m  
nozzle v t o  nozzle L 

Equipnent lnsta 

Yes (1D or label) 

Yes 

Yes 

Yes 

I 
NO - 

EqUipnEnf P l E M  

Yes (Project tl) 

NIA 

N/A 

N/A 

NIA 

NIA 

N/A 

NIA 

N/A 

N/A 

References 

H-14-020803 sm 

H-14-020802 SH 2 

H-14-020802 SH 2 

~ - 1 4 - ~ 2 0 8 ~ 3  sn 5 

H-14-020803 SH 5 

m-14-020802 SH 2 



ALTERNATIVE 3 TRANSFER MATRIX 

ransfer 

P-107 to 
u-102 

04/25/98) 

P-104 to 
U-102 

03/01/98) 

Transfer 
Route 

241-AP-107-07A central 
pnp p i t  SN pnp P-007 
t o  nozzle A 

241-AP-107-07A central 
pnp p i t  Nozzle A t o  3" 
l ine  SN-617 t o  241-AP- 
valve p i t  nozzle 23 

241-AP-valve p i t  
nozzle 23 t o  nozzle 14 

241-AP-valve pit 
nozzle 14 to 3" l i n e  
SN-609 to 241-AU-102- 

"Ozzle v 
241-AU-l02-02A central 
purp p i t  nozzle V to 
t1nnr nozzle L 

02A centra1 pnp p i t  

241-AP-104-04A central 
pnp p i t  SN pnp P-004 
t o  nozzle A 

241-AP-104-04A Central 
pmp p i t  nozzle A t o  3" 
l i n e  SN-614 t o  241-AP 

241-AP valve p i t  
nozzle 20 t o  nozzle 14 

711-d0-valvc ait 

valve p i t  nozzle 20 

~ . .  
nozzle 14 t o  3" line 
SN-609 to 241-AU-102- 

nozzle v 
241-AU-102-OZA central 
pnp p i t  nozzle V to 
f loor nozzle 1 

0% central pnp Dit 

Eq"ipne"t 
Needs 

Purp a d  j-r f r m  P- 
007 to nozzle A 

3" transfer l i n e  

Junper manifold frcm 
nozzle 23 to nozzle 14 

3" transfer line 

Jurper msnifold f r m  
nozzle v to nozzle 1 

Purp a d  jurper manifold 
frm P-004 t o  nozzle A 

3" transfer l ine  

Jurper manifold frm 
nozzle 20 t o  nozzle 14 

3" transfer tine 

Junper or manifold frm 
nozzle v to nozzle 1 

Yes 

Yes 

Yes 

Y S  

References 
Yes (Project #) 

H-14-020803 SH 2 

H-14-020803 SH 2 NIA 

N/A H-14-020803 SH 5 

H-14-020803 SH 5 N/A 

H/A H-14-020802 SH z 

N/A H-14-020803 SH 3 

N/A H-14-020803 SH 3 

N/A H-14-020803 SH 5 

MIA H-14-020803 SH 5 

N/A H-14-020802 SH 2 



ALTERNATIVE 3 TRANSFER MATRIX 

Equipnent I n s t a l l e d  

Yes ( I D  or label) 

Yes 

Ye$ 

Yes 

Yes 

Yes 

Yes 

Yes 

P 

ransfer NO 

NO 

NO 

tu-101 t o  
ip-104 

Transfer 
Route 

241-AW-101-01A cent ra l  
PUR, p i t  SN pm, P-001 
t o  nozzle A 

Nozzle A t o  3" l i n e  
SN-261 t o  241-AU-A 
valve p i t  nozzle L16 

241-Au-A 'valve p i t  
nozzle L16 t o  
nozzle L1 

241-AU-A valve D i t  
nozzle LI t o  3,; t i n e  
SN-267 t o  241-AU-102- 
02A cent ra l  pm, p i t  
nozzle J 

241-AW-102-024 cent ra l  
pm, p i t  nozzle J t o  
nozzle v 
241-Aw-102-OZA cent ra l  
pm, p i t  nozzle V t o  3" 
l i n e  SN-609 t o  241-AP 
valve p i t  norrlr 14 

241-AP valve p i t  
nozzle 14 t o  nozzle 20 

241-AP valve D i t  
nozzle 20 t o  i,, t i n e  
SN-614 to241-AP-104-04A 
cent ra l  p"p p i t  nozzle 
A 

PUR, pit-AP-04A 
nozzle A t o  f loor  
nozzle E 

PUR, and junper or  
manifold from P-001 t o  
nozzle A 

3" t rans fer  l i n e  

Junper manifold frm 
nozzle L16 t o  nozzle L1 

300 t rans fer  t ine 

Jqer manifold from 
nozzle J t o  nozzle V 

3" t rans fer  line 

J q e r  manifold from 
nozzle 14 t o  nozzle 20 

38' t rans fer  l ine  

Jqer manifold from 
nozzle A t o  nozzle E 

E q u i p n t  Plum8 

Yes (Project #) 

Yes (u-211) 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

References 

UHC-SD-U211 -TOR-001 

H-14-020802 SH 1 

H-14-0~0802 SH 4 

H-14-020802 SH 4 

H-14-020802 SH 2 

H-14-020802 SH 2 

H-14-020803 SH 5 



z HS Zoeozo-vi-H 

z HS Zoeozo-vi-H 

V/N 

V/N 

V/N 

V/N 

V/N 

V/N 

V/N 



ALTERNATIVE 3 TRANSFER MATRIX 
P 

ranEfeP 

w-101 t o  
P-102 

01/09/03) 

Transfer 
Route 

241-Aw-101-01A c e n t r l  
p"p p i t  SN pmp P-001 
t o  nozzle A 

241-Aw-101-01A cent ra l  
pmp p i t  nozzle A t o  3" 
l i n e  SN-261 t o  241-AW-A 
valve p i t  nozzle 116 

241-AW-A valve p i t  
nozzle 116 t o  nozzle L l  

241-AV-102-O2A cent ra l  
pmp p i t  nozzle J t o  
nozzle v 

241-AU-102-O2A Central 
pmp p i t  nozzle V t o  3" 
l i n e  SN-609 t o  241-AP 
valve p i t  nozzle 14 

241-AP valve p i t  
nozzle 14 t o  nozzle 19 

241-AP valve p i t  
nozzle 19 t o  3" Line 
SN-612 t o  241-AP-102- 
02A cent ra l  $Amp p i t  
nozzle A 

241-AP-102-O2A cent ra l  
p"p p i t  nozzle A t o  
f loor  nozzle E 

Equipnent 
Needs 

P a p  and jlnper manifold 
frm P-001 t o  nozzle A 

3" transfer l i n e  

Jlnper manifold frm 
nozzle 116 t o  nozzle L1 

3" transfer l i n e  

Jlnper manifold f r m  
nozzle J t o  nozzle V 

3" transfer l i n e  

J-er manifold frm 
nozzle 14 t o  nozzle 19 

3" t r a m f e r  l i n e  

J-er or  manifold f r m  
nozzle A t o  nozzle E 

Equiprent I n s t a l  

Yes ( I D  or label) 

Yes 

Equipment Plonr 

1es (Project #) 

le* (w-211) 

U/A 

(W:314 or W454) 

Y/A 

Y/A 

N/A 

N/A 

N/A 

N/A 

References 

UHC-SD-V211-1DR-001 

H-14-020802 SH 1 

H-14-020802 SH 4 

H-14-020802 SH 4 

H-14-020802 sm 2 

H-14-020802 SH 5 

H-14-020802 SH 5 

H-14-020802 SH 5 

H-14-020803 SH 3 



ALTERNATIVE 3 TRANSFER MATRIX 

rsnsfer 

r-101 to 
P-102 

05/15/04) 

AW Feed 

Transfer 
R0"te 

241-AY-101-01A central 
pnp pit  SN pnp P-101- 
1 t o  nozzle U13 

241-AY-101-01A central 
pmp p i t  nozzle U13 t o  
3" line 11-635 to 241- 
AY-102-OW. central pmp 
pit nozzle u12 

241-AY-102-0U\ Central 
pmp pit  "Ozzle u12 t o  
nozzle u5 

241-AY~1-102-0ZA central 

l i ne  AYOW./AZOW. to 
241-AZ-lO2-OZA central 
pmp p i t  nozzle U22 

"p p i t  nozzle us to 3" 

241-AZ-lO2-02A central 

"DLLle uz3 

241-Az-102-02A central 
pmp pit  nozzle u u  t o  
3" l i n e  SN-630 to 
241-AN-B valve pit 
nozzle R 1  

241-AN-B valve pit 
nozzle R1 to nozzle R l l  

241-AN-8 valve pit  
nozzle R11 to 3" l ine 
AN03W/AN-8 to valve 
pit  AH03 nozzle D 

Valve pit  AN03 nozzle 0 
to nozzle E 

valve p i t  AH03 nozzle E 
to 3" line AH03VP/AP040 
to 241-AP-104-040 pmp 

24l-AP:104-040 p"p p i t  
nozzte C to nozzle E 

241-AP-104-040 pmp p i t  
nozzle E to 3" line SN- 
624 to 241-AP-102-020 
pmp pit  " O Z Z k  c 

pnp pit  nozzle u22 to 

pit  nozzle c 

Eq"ipne"t 
Needs 

p"p  and jmer manifold 
f r m  p"p t o  nozzle U13 

331 transfer line 

J"per msnifold from 
nozzle u12 t o  nozzle US 

3" transfer line 

Juiper manifold from 
nozzle u22 to nozzle U23 

3" transfer line 

J~oper manifdd from 
nozzle R1 to nozzle R11 

3" transfer line 

Juiper manifold from 
norrle 0 to nozzle E 

3" transfer line 

Jwnper manifold from 
nozzle C to nozzle E 

3" transfer line 

Equipnent Instal 

Yes ( I D  or label) 

is currently' 
located i n  010 and may 
w t  be suitable for t h i s  
trensf er 

I 
NO - 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

No 

Yes(W-314) 

W-314 

Yes(W-314) 

YesCW-314) 

v-211 

u-211 

References 

180 

ES-314E-U4O 

w-314 alternative 
analysis 

ES-314E-H40 

ES-314E-HCO 

W-314 alternative 
analysis 

w-314 alternative 
analysis 

U-314 alternative 
ans lys i r  

u-314 alternative 
analysis 

N-14-102097 SH 1 

N-14-102097 SH 1 



TPBnSfer Tranrfer 
ROYCe 

AY-101 t o  2il-AP-102-02D pm, pic 
19-102 nozzle C to nozzle 

nozzle A 
LAW Feed 

Equipment 
Needs 

J-er manifold nozzle C 
to nozzle A 

241-AP-102-024 central 
pm, p i t  nozzle K t o  
floor nozzle E 

NO 

J-er manifold nozzle K 
t o  nozzle E u 

Yes (Project I )  

v-211 

References 

H-14-102097 SH 1 

H-14-020803 SH 3 

H-14-102096 SH 1 



P 

ALTERNATIVE 3 TRANSFER MATRIX 

ransfer 

Y-101 to 
P-104 

05/17/04) 

AU Feed 

Transfer 
Route 

24l-AY-101-01A cent ra l  
p"p p i t  t rans fer  pnp 
to nozzle U13 

241-AI-101-01A central 
pm, p i t  nozzle U13 to 
3" l ine SN-635 to 241- 
AY-102-02A central LXlW 
p i t  nozzle U12 

241-AI-102-024 central 

nozzle us 
241-AI-102-024 central 

pnp p i t  nozzle u12 t o  

p"p p i t  nozzle U5 t o  
385 l i ne  AYOZAIAZOZA to 
241-AZ-102-OZA central 
pmp p i t  nozzle 022 

24i-AZ-102-02A central 
pm, p i t  nozzle U22 to 
nozzle U23 

Valve p i t  AN-8 nozzle 

241.~n-8 valve p i t  
nozzle R11 to 3" l i n e  
AN03VPlAN-8 to valve 
p i t  AH03 nozzle 0 

valve pi t  A N O ~  nozzle D 
to nozzle E 

R1 to nozzle R l l  

Valve p i t  AN03 nozzle E 
to 3" l i n e  ANO3VPIAPO40 
241-AP-104-04D DulD D i t  
nozzle c 

241-AP-104-04D pmp p i t  
nozzle c to nozzle A 

241-AP-104-04D pnp p i t  
nozzle A to 38: l i n e  sn- 
623 t o  24-AP-104-04A 
centra l  pnp p i t  nozzle 

iquipnent 
l e d $  

%mp and j-er manifold 
f r a  purp to nozzle U13 

3" t rans fer  l i n e  

ruder manifold f r a  
nozzle u12 to "Ozzle u5 

3" t rans fer  l i ne  

J-er manifold f r m  
nozzle U22 to nozzle U23 

3" transfer l i n e  ' 

Jwper or  manifold from 
nozzle R1 to nozzle R l 1  

390 t rans fer  l i n e  ' 

Jwper manifold f r m  
nozzle 0 t o  nozzle E 

3" t rans fer  l ine 

JWP manifold f r a  
nozzle C to nozzle A 

3" transfer l ine 

Ewipnent lnsts 

Yes ( ID 'o r  label) 

mated in  01D and may 
lot be sultsble for Chi: 
:ransfer 

'VR, i s  currently 

NO 

No 

no 

NO 

no 

no 

Equi went Plam 

e9 (Project #) 

Operational 
eplacement) 

1-314 . 

1-314 

1-314 

1-314 

1-211 

ES-314E-HCO 

ES-314E-H40 

H-14-102648 SH 1 

V-314 alternative 
a n a l v r i r  

ES-314E-HLO 

W-314 a l t e r n a t i v e  , 
analysis 

V-314 al'ternative 
analysis 

V-314 a l te rna t ive  
BnslyEiS 

U-314 a l te rna t ive  
a n a l p i s  

V-314 a l t e r n a t i v e  
amlysis 

n-14-102097 SH 1 
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ALTERNATIVE 3 TRANSFER MATRIX 
P 

rranrfer 

e-102 to 
AI-101 

(01101102) 

MU Feed 
decanted 
IUpePMte 
Envelope B 

Transfer Equipnent 

to nozzle u22 

241-a~-102-02A central 3" transfer tine 
p"p pit nozzle u22 t o  
3" line AYOZAIAZOUL to 
241-AY-02A central p"p 
pit "OLLle us I 
n o d e  u12 

pvrp pit nozzle u12 t o  
3" line SN-635 t o  241- 
AY-101-011 Central Pnp 
p i t  nozrte U13 

tank return riser riser nozzle A 

L 
NO - 

NO 

NO 

NO 

NO 

NO 

ReferenCEL 
Yes (Project #) 

u-211 ES-314E-HCO 

U-314 

W-314 

W-314 
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! 

ranr fe r  

N-105 to 
P-104 
2001) 

Tranrfer 
Route 

AN.105 pmr pit AN-105A 
SN pmp P-10s to nozzle 
A 

P u r p  p i t  AN-10% noZZle 
A to nozzle 3" t ine sn- 
265 to valve pit AN-A 
nozzle L16 

Valve pit AN-A nozzle 
L16.w nozzle L15 

Valve pit AN-A nozzle 
~ 1 5  to 3" line SN-264 
t o  pmp plt AN-lO4A 
nozzle A ' 

purp pit An-lO4A nozzle 
A to nozzle 0 

Purp p i t  AN-lO4A nozzle 
D to 3" ling 
AN04AIAP04D to tankAP- 
104 p"p p i t  O4D nozzle 
C 

P u r p  p i t  AP-040 nOZZle 
c to nozzle A 

purp pit AP-040 nozzle 
A to 3" l ine SN-623 to 
pmp pit AP-OCA nozzle 

EquipnEnt 
Needs 

p u r p  and 1-er manifold 
f r m  q-105 to nozzle A 

3" transfer l i n e  

J u r p e ~  nan i fo ld  f n m  
norrlc 116 to nozzle L15 

38, transfer l i ne  

Jvrper manifold frCm 
nozzle A to nozzle D 

330 t rans fer  line 

Jurper manifold f r m  
nozzle c to nozzle A 

3" transfer line 

EqUipnEnt Pl.M8 

Yes (Project I) 

M I A  

H I A  

NIA 

- 

NO 

NO 

NO 

no 

NO 

- 

H-14-020801 SH 1 

H-14-020801 SH 1 

H-14-020801 SH 5 

H-14-020801 SH 5 

Y-314 a l te rna t ive  
analysir 

14-31!, alternative 
analysis 

v-314 alternative 
analysis 

v-314 alternative 
analysis 



'ransfer 

.N-IOL t o  
e-102 
2001) 

~~ 

!N-104 to 
v-104 
:2001> 

rrrnrfcr 
Route 

4n-lo4 pmp p i t  AN-1OCA 
Sn pmp P-104 t o  nozzle 
1 

PUY, pit AN-lO4A nozzle 
I to 3" l ine 
uNOCA/AP04D t o  tank AP- 
i o 4  pmp p i t  040 nozzle 
C 

Purp p i t  AP-04D nozzle 
c t o  nozzle E 

purp p i t  AP-OLD no2zle 
E to 3" l i n e  SN-624 to 
pmp p i t  AP-O2D nozzle 
c 
purp p i t  AP-O2D nozzle 
c t o  tank retwn nozzle 
A 

Purp p i t  AP-O2D nozzle 
A t o  388 l ine sn-622 t o  
pmp p i t  AP-0% nozzle 
K 

Purp p i t  AP-02A nozzle 
K t o  tank re tu rn  nozzle 

AN-104 pmp p i t  AN-104A 
SN pmp P-104 t o  nozzle 
0 

Purp p i t  AN-104A nozzle 
0 ro 3" 11°C 
AN04A/AP04D t o  tank AP- 
104 p"p p i t  QCD nozzle 
C 

Purp p i t  AP-040 nozzle 
c t o  nozzle A 

Purp p i t  AP-OCD nozzle 
A t o  3" l i n e  SN-623 t0 

Y 
pmp p i t  AP-OCA nozzle 

Equipnc 
Needs 

p q  and jurper manifold 
frm P-lo4 to nozzle 0, 

3"'transfer line 

Jurper manifold frm 
nozzle c to nozzle E 

3" tra"*feP t i n e  

Jurper manifold from 
nozzle c t o  nozzle E 

3" transfer line 

Jurper manifold fFm 
nozzle K t o  nozzle E 

purp  and jurper manifold 
from P-104 to nozzle 0 

3" t m n i f e r  l i ne  

J-r manifold frm 
no+e C to nozzle A 

3" transfer l i n e  

E q u i p m t  I n s t a l  

yes (IO or  label) 

Equipnent Plan 

e5 (Project (I) 

I/A 

d-314 a l t e r n a t i v e  
snalysis 

u-314 a l t e r n a t i v e  
amlysis 

u-314 a l t e r n a t i v e  
m.1ysis 

u-314 s l t e r m t i v e  
analysis , 

u-314 a l t e r n a t i v e  
analysis 

H-14-020803 SN 3 

u-314 alternative 
a M l Y P i S  

u-314 alternative 
analysis 

u-314 alternative 
analysis 

14-314 a l te rna t ive  
a"e.ly*iS 

u-314 a l te rna t ive  
analysis 



- 
rnnsfer 

JI-103 t o  
P-102 
2003) 

rransfer 
Route 

4u-103 p"p p i t  AN-103A 
EU pm, P-007 t o  nozzle 
I\ 

Punp p i t  AN-103A no2Zle 
I\ t o  3" line SN-263 to 
valve p i t  AN-B nozzle 
R14 

Valve p i t  AN-B nozzle 
R14 t o  nozzle R19 

Valve p i t  AN-B nozzle 

t o  valve p i t  AH-A 
nozzle 119 

Valve p i t  AN-A nozzle 
L19 t o  nozzle L15 

Valve p i t  AN-A nozzle 
115 t o  3" l i n e  SN-264 
t o  pm, pit AN-104A 
nozzle A 

p lnp  p i t  An-lO4A nozzle 
A t o  nozzle 0 

Purp p i t  AH-1O4A nozzle 
D to 3" line 
ANO4A/AP04D t o  tank AP- 
104 pm, p i t  040 nozzle 
C 

PVR, p i t  AP-040 nozzle 
c t o  nozzle E 

P u r p  p i t  AP-OLD nozzle 
E t o  3" l i n e  SN-624 t o  
pm, p i t  AP-OZD nozzle 
C 

Purp p i t  AP-OZD nozzle 
c t o  tank re tu rn  nozzle 
A 

R W  t o  3" tine 911-268 

Purp p i t  AP-020 nozzle 

pm, p i t  AP-OZA nozzle 
K 

A t o  330 tine ~11.622 t o  

Purp p i t  AP-021 nozzle 

E 
K t o  tank ~eturn nozzle 

Equipmnt 
Need* 

punp a d  j w r  manifold 
f r m  P-007 t o  nozzle A 

3" t rans fer  l i n e  

J ~ l p e r  manifold f r m  
nozzle R14 t o  nozzle R19 

3" transfer l ine  

J w r  manifold frm 
nozzle 119 t o  nozzle 115 

3,n t rans fer  line 

J-er manifold frm 
nozzle A t o  nozzle 0 

3" transfer tine 

J-P manifold fra 
nozzle c t o  nozzle E 

3" transfer tine 

J-er manifold frm 
nozzle C t o  nozzle A 

3" t ranr fe r  line 

J-er manifold frm 
nozzle K t o  nozzle E 

Equlpnent I n s t  

Yes ( I D  or label) 

res 

fen 

fes 

le* 

- 
NO 

IO 

- 

YO 

No 

NO 

no 

NO 

Equipmnt P I ~ M  

es (Project #) 

I A  

I/A 

I/A 

I IA  

0 

references 

i-14-020801 SH 1 

H-14-020801 SH 1 

H-14-020801 SH 6 

H-14-020801 SH 5 

H-14-020801 SH 5 

H-14-020801 SH 5 

u-314 a l t e r n a t i v e  
analysis 

u-314 a l t e r n a t i v e  
analysis 

u-314- a l t e r n a t i v e  
analysis 

u-314 a l t e r n a t i v e  
B"BlYSi5 

U-314 a l t e r n a t i v e  
analysis 

H-14-020803 SH 3 

u-314 a l t e r n a t i v e  
analysis 

.. .. 



ransfer 

N-103 to 
P-104 
2003) 

lronrfer 
Route 

~11.103 - pit AN-103A 
sn pmp P-007 to nozzle 
A 

Purp pit AH-103A nozzle 
A to 3" tine SH-263 to 
valve pit AN-8 nozzle 
R14 

Valve pit AH-8 nozzle 
R14 to nozzle R19 

Valve pit AN-8 nozzle 
R19 to 3" line SN-268 
to valve pit AN-A 
nozzle L19 

valve pit AN-A nozzle 
L19 to nozzle L15 

valve pit  AN-A nozzle 

to p"p pit AH-lO4A 
nozzle A 

PUR, pit An-(OCA nozzle 
A to nozzle 0 

Punp pit AN-104A nozzle 
0 to 3" line 
ANOLAIAPOLD to tank AP- 
104 - pit 040 nozzle 
C 

Purp pit AP-OLD mZZle 
C to nozzle A 

LIS to 30- line SN-264 

PUR, pit AP-040 nozzle 
A to 3" line 61-623 to 
p"p pit AP-O4A nozzle 
I? 

_____ 

iquipnent 
Veedr 

'urp and junper manifold 
from P-007 to nozzle A 

3" transfer line 

Junper manifold f r m  
nozzle R14 to nozzle R19 

383 transfer line 

Jurper manifold frcm 
nozzle 119 to nozzle L15 

3" tranrfer tine 

J-cr manifold f r m  
nozzle A to nozzle D 

3" transfer line 

Jurper manifold from 
nozzle c to nozzle A 
3" transfer l ine 

Yes 

L 
NO - 
NO 

NO 

no 

NO 

NO 

no 

. .I .-.. . . . . .  

fquipncnt P1"W 

Yes (Project #) 

MIA 

NIA 

NIA 

MIA 

Rcfcrenses 

H-14-020801 SH 1 

H-14-020801 SH 1 

H-14-020801 SH 6 

N-14-020801 SH 5 

H-14-020801 SH 5 

H-14-020801 SN 5 

w-314 alternative 
analysis 

x-314 alternative 
*"alVSiP 

w-314 alternative 
analysis 

$1-314 alternative 
a"a1PiS 



' ranrfer 

iN-103 t o  ' 
ip-105 
:2005) 

1rsnLfeP 
Route 

RN-103 pmp p i t  AN-103A 
SN pmp P-007 t O  nOZ7.k 
R 

punp p i t  AN-1O3A nozzle 
A t o  3" l i n e  SN-263 t o  
valve p i t  AN-B nozzle 
R14 

Valve p i t  AN-I nozzle 
R14 t o  nozzle R1S 

Valve p i t  AN-B no2Zle 
R15 t o  3" l i n e  SN-261 
t o  pmp p i t  AN-1OlA 
nozzle A 

P- p i t  AN-1OlA nO2Zl I  
D t o  3" l i ne  ANOlA/A?VP 
t o  ?41-A?-vatve p i t  
norz1e 15 

241-AP-valve p i t  nozzle 
15 t o  nozzle 24 

241-AP-valve p i t  nozzle 
24 t o  line SN-615 t c  
tank AP-105 p"p P i t  
AP-0511 nozzle A 

punp p i t  A?-05A nozzle 
A t o  tank re tu rn  nozzle 

.- 

Equipment 
needs 

punp a d  jvlper manifold 
frm P-007 t o  nozzle A 

3" transfer Line 

Junper manifold f p m  
nozzle R14 t o  nozzle R15 

3" transfer l i n e  

Junper manifold frm 
nozzle A t o  nozzle 01 

3" transfer l i n e  

~unper manifold frm 
nozzle 15 t o  nozzle 24 

3" t ranr fe r  l ine 

les 

~ m p r  m n i f o l d  frm 
nozzle A t o  no2rlc E 

Equipment PlsMI 

YES (Project f )  

N/A 

N/A 

NIA 

N/A 

H-14-020801 SH 1 

N-14-020801 SH 6 

H-14-020801 SH 6 

w-314 a l te rna t ive  

v-314 a l te rna t ive  
m d y s i s  

ma1ysis 

w-314 a l te rna t ive  
analysis 

N-14-020803 SH 2 

H-14-020803 SH 2 



rransfer 

\n-i03 t o  

:2005) , 

!P-103 

1ransf cr 
Route 

~n.103 p- pit AN-103A 
sn p"p P-007 t o  nozzle 
A 

prnp pit ~n-103A nozzle 
A to 3" line SH-263 tO 
valve pit ANYB nozzle 
R14 

Valve pit AN-8 nozzle 
R14 t o  nozzle R15 

valve pit An-S'nozzle 
~ 1 5  t o  3" line SN-261 
t o  p"p p i t  AN-1OlA 
nozzle A 

P q  pit AN-lO1A nozzle 
A t o  nozzle D 

P- pit AN-1OlA nozzle 
D to 3" tine ANOlA/APVP 
to Z~I-AP-VIIV~ pit 
nozzle 15 

241-AP-valve pit nozzle 
15 to nozzle 17 

241-AP-valve pit nozzle 
17 to 300 line SH-613 to 
tank AP-103 p"p pit 
AP-03A nozzle A 

Equipwnt 
Needs 

P- and jurper manifold 
frm P-007 to nozzle A 

3" transfer tine 

Jurper manifold frm 
nozzle R14 t o  nozzle R15 

3" transfer line 

J-er manifold frm 
nozzle A to nozzle 01 

3" transfer line 

Jurper manifold frm 
nozzle 15 to nozzle 17 

3" transfer l ine 

Jurper manifold frm 
nozzle A t o  nozzle E 

res 

Yes 

Yes 

N/A 

H I A  

H/A 

.. . 

References 

n-14-020801 SH 6 

H-14-020801 SH 6 

u-314 alternative 
analysis 

u-314 alternative 
analysis 

u-314 alternative 
analysis 

N-14-020803 sn 1 



rranrfer 

N-103 t o  
LP-101 
2005) 

Tlonrfer 
Rwte 

AH-103 plrm pit AN-103A 
sn pnp P-007 t o  nozzle 
A 

pvrp pit AN-103A nozzle 
A to 3" line SN-263 t o  
valve pit AN-8 nozzle 
R14 

Valve pit.AH-B nozzle 
R14 to nozzle R15 

Valve pit AN-B nozzle 
~ 1 5  to 3" line SH-261 
t o  pnp pit AH-lO1A 
nozzle A 

Pvrp pit AN-1OlA nozzle 
A to nozzle D 

pvrp pit AH-1OlA nozzle 
D to 3" line AHOlA/APVP 
to 241-AP-valve pit 
" O l L l e  15 

241-AP-valve pit nozzle 
15 t o  nozzle 18 

241-AP-valve pit nozzle 
18 t o  3" line SN-611 to 
tank AP-101 rn pit 
AP-OlA nozzle A 

Pvrp pit AP-O1A nozzle 
A t o  tank Peturn noZZle 
E 

Equipnent 
needs 

pvrp and jwpr  manifold 
from P-007 to nozzle A 

3" transfer line 

dvrper manifold frcm 
nozzle R14 to nozzle R15 

3" transfer line 

Jvrpep manifold f r a  
nozzle A t o  nozzle D1 

3,' transfer line 

Jurper manifold f r m  
nozzle 15 to nozzle 18 

3" transfer line 

Jvrper manifold f r a  
nozzle A to nozzle E 

41 E i nt lnotalkd EqUi-nt Plow 

e$ (Project  #) 

I I A  

11A 

I IA 

+/A 

- 
References 

H-14-020801 SH 1 

H-1f,-ozosOl SH 1 

H-14-020801 SH 6 

H-14-020801 SH 6 

u-314 alternative 
analysis 

Y-314 alternative 
ana1vsir 

11-314 alternative 
aMlysiJ 

H-14-020803 SH 1 

H-14420803 SH 1 



. .  

S NS IO8OZO-'Il-N 

5 NS 1080ZO-'ll-H 

1 US 108OZO-'1L-N 

- 
ON 

ON 

ON 

ON 

ON 

ON 

ON 

VlN 

VIN 

VIN 

- 
ON 

ON 

ON 

ON 

ON 

ON 

ON 

0, 

ON 
- 

i 



'ranrfer 

,n-107 to 
iP-lO4 
2005) 

Transfer 
Route 

RN-107 pnp p i t  AN-107A 
SN pnp P-019 to nozzle 
R 

p u r p  p f t  ~n-107A nozzle 
R to  nozzle 3" line sn- 
267 t o  valve pit &N-A 
no*r1e L1 

Valve pit  AN-A nozzle 
11 to nozzle 115 

valve p i t  AN-A nozzle 
115 to  3" line SH-2b4 
to pnp p i t  AH-1O4A 
nczrle A 

purp p i t  An-lO4A nozzle 
A to nozzle D 

Punp p i t  AH-104A nozzle 
0 to 3" l ine 
AHOLA/AP040 to tank AP- 
104 pnp p i t  040 nozzle 
C 

P lnp  p i t  AP-O4D nozzle 
C to nozzle A 

P& p i t  AP-040 nozzle 
A t o  3" line SN-623 to 
p"p p i t  AP-04A nozzle 

iquipnent 
keds 

>unp and jlnper manifold 
from P-019 to nozzle A 

1 8 ,  transfer line 

Jlnper manifold f c a  
w z z k  11 to nezzle 115 

3" transfer line 

J-r manifold f r a  
nozzle A to  nozzle D 

3" transfer line 

Jurper manifold f r m  
nozzle c to nozzle A 

3" transfer l ine 

I I A  

!/A 

!/A 

N-14-020801 SH 1 

i-14-020801 SH 1 

N-14-020801 EH S 

H-14-020801 sm 5 

v-314 alternative 
analysis 

v-314 alternative 
analysis 

v-314 alternative 
analysis 

w-3'14 alternative 
analysis 



.anofer 

1-102 to 
'-102 
!005) 

lrsnofer 
Route 

AN-102 pmp pit AN-lO2A 
SN pmp P-102-1 to 
nozzle A 

Plnp pit AN-102A nozzle 
A to 3" linf SN-262 tO 
valve $it AN-B nozzle 
R16 

Valve pit AN-B nozzle 
R16 to nozzle R19 

Valve pit AN-B nozzle. 
R19 to 3" line 111-268 
t o  valve pit AN-A 
nozzle L19 

valve pit AN-A nozzle 
L19 to nozzle L l 5  

Valve pit AN-A nozzle 
115 to 3" line SN-264 
t o  pnp pit AN-lO4A 
nozzle A 

Plnp pit An-104A nozzle 
A to nozzle D 

Plnp pit AN-104A nozztt 
0 to 3" line 
ANDLAlAPO4D to tank AP' 
104 pmp pit 040 nozzlt 
C 

Plnp pit AP-040 nozzle 
c to nozzle E 

Plnp pit AP-040 nozzle 
E to 3" line EN-624 to 
pnp pit AP-020 nozzle 
C. 

Plnp pit AP-OZD no2Zle 
c to nozzle A 

P- pit AP-020 nozzle 
A to 3" line SH-622 to 
pnp pi t  AP-O2A nozzle 
K 

Plnp pit AP-O2A no22b 
K t o  tank return nozrli 
E 

'lnp and jlnper manifold 
frm P-102-1 to nozzle A 

I" transfer tine 

Jurper manifold f r m  
rozzle R16 t o  nozzle R19 

I" transfer tine 

Jlnper manifold from 
nozzle L19 to nozzle L15 

3" transfer line 

~ l n p e r  manifold from 
nozzle A to nozzle D 

3" tramfer line 

J q e r  manifold f r m  
nozzle c to nozzle E 

3" transfer line 

J-r manifold f r m  
nozzle C to nozzle A 

3" transfer tine 

Jlnper manifold from 
nozzle K to nozzle E 

Equipnt l n r t a l  

Yes (ID or  label) 

eo 

es 

er 

- 
NO - 
NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Equipnt Plnnr 

'es (Project #) 

IIA 

IIA 

I IA  

itlA 

- 
vo 

NO 

- 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Refercncor 

H-14-Ll20801 SH 1 

H-14-020801 SH 1 

H-14-020801 SH 6 

H-14-020801 SH 5 

H-14-020801 SH 5 

H-14-020801 SH 5 

v-314 alternative 
analysis 

u-314 alternative 
anatyris 

u-314 stternative 
analysis 

v-314 alternative 
analysis 

U-314 alternative 
analysis 

H-14-020803 SH 3 

v-314 alternative 
analysis 



X '  0 

ronrfer l r n n r f f r  
Route 

AH-102 Plrp p i t  AN-lO2A 
SU p"p P-102-1 t o  
nozzle A 

Punp p i t  AN-102A nozzle 
A to 3" l i n e  SN-262 to . 
valve p i t  AN-B nozzle 
R16 

V a l w  p i t  AH-8 nozzle 
R16 t o  nozzle R19 

Valve p i t  AN-B noz2le 
R19 to 3" l i n e  SN-268 
to  valve p i t  AN-A 
nozzle L19 

Valve p i t  AN-A nozzle 
L19 to mzzle L15 

valve p i t  AH-A nozzle 
~ 1 5  to 3" l i n e  EN-264 
t o  p"p p i t  AN-104A 
nozzle A 

pur(, p i t  An-104A nozzle 
A t o  nozzle 0 

Pur(, p i t  AH-104A nozzle 
o to 3" l i n e  
ANOLAIAPOLO t o  t a d  AP- 
104 pnp p i t  040 nozzle 
C 

Pur(, p i t  AP-040 nozzle 
c t o  nozzle A 

P ~ l l p  p i t  AP-040 nozzle 
A t o  3" l i ne  SN-623 t o  
p"p p i t  AP-OCA nozzle 

iquipnent 
leeds 

'unp and junper manifold 
lrm P-102-1 t o  nozzle A 

I" transfer l i n e  

Junpe~ manifold f r m  
iorz le  R16 to nozzle R19 

3" t rans fer  line 

Junper manifold frcm 
nozzle L19 to nozzle 115 

3" transfer line 

~unper manifold frcm 
nozzle A t o  nozzle D 

3" t r a m f e r  line 

J-r manifold fFcm 
nozzle C to m z z l e  A 

3" transfer l i ne  

NO 

HO 

I/A 

!/A 

{/A 

1/A 

- 
NO 

NO 

- 

NO 

NO 

NO 

NO 

NO 

~ 

References 

H-14-020801 SH 1 

H-14-020801 SH 1 

H-14-020801 SH 6 

H-14-020801 SH 5 

H-14-020801 SH 5 

H-14-020801 SH 5 

u-314 a l t e r n a t i v e  
analysis 

u-314 a l t e r n a t i v e  
analysis 

u-314 a l te rna t ive  , 
ana1ysir 

u-314 a l t e r n a t i v e  
snalr j ls  



! 

- 
ON 

ON 

ON 

ON 

N 

ON 

VIN 

V IN  

V IN  

ON 

ON 

ON 

ON 

ON 

ON 

.- 
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rranrfer 

IN-103 to 
IP-107 
:2008) 

. . .  

I 
j '  ' 

-. 

1rsnEfeP 
Route 

AN-103 pmp pit  AN-103A 
SN pmp P-007 to "OZTle 
A 

P q  pit  AN-1031 m r r l e  
A to 3" line SN-263 to 
valve pit  AN-8 nozzle 
R14 

Valve pit AN-B nozzle 
R14 to nozzle R15 

Valve pit  AN-B nozzle 
R15 to 3" line SN-261 
to pmp pit  AN-lO1A 
nozzle A 

P q  p i t  AN-1OlA nozzle 
A to nozzle D 

P q  pit  AN-1OlA nozzle 
D to 3" l i ne  ANOlAIAPVP 
to 241-AP-valve Dit 
nozzle 15 

241-AP-valve pit nozzle 
15 to nozzle 23 

241-AP-vaLve pit  nozzle 
23 t o  3" l ine  SN-617 to 
tank AP-107 pm, pit  
AP-07A nozzle A 

P q  p i t  AP-O7A nozzle 
A to tank return nozzle 
E 

EqUipme"t 
Heeds 

p q  and j-er manifold 
f r m  P-007 to nozzle A 

31' tronrfer line 

J q x r  manifold from 
nozzle R14 to nozzle R15 

3" trsnsfer line 

Jurper manifold f r m  
nozzle A to nozzle 01 

3" transfer line 

J q x r  manifold f r m  
nozzle 15 t o  nozzle 23 

3" transfer line 

J-~P manifold fPm 
nozzle A t o  nozzle E 

NfA 

NIA 

NIA 

NIA 

Reference* 

H-14-OZ0801 SH 1 

H-14-020801 SH 1 

H-14-020801 SH 6 

H-14-020801 SH 6 

v-314 alternative 
analysis 

V-314 alternative 
analysis 

V-314 alternative 
a " a l F i S  

H-14-020803 SH 2 

H-14-020803 SH 2 



~~ 

IH-103 t o  
IP-108 
(2011) 

TrDnsfer 
Route 

AN-103 p"p p i t  AN-103A 
SN pm, P-007 t o  n0ZZle 
A 

Purp p i t  AN-103A nozzle 
A to 3" Line EN-263 t o  
valve p i t  AH-B nozzle 
R14 

Valve p i t  AN-B nozzle 
R14 t o  nozzle R15 

Valve p i t  AH-B nozzle 
R15 t o  3" l ine  511-261 
t o  pnp pit AH-lO1A 
nozzle A 

Py, p i t  AN-1OM nozzle 
A to nozzle D 

Py, p i t  AN-1OlA nozzle 
D to 3" l ine ANOIAIAPVP 
to  241-AP-valve p i t  
nozzle 15 

241-AP-valve pit  nozzle 
15 to nozzle 22 

241-AP-valve pit nozzle 
22 t o  3" line Sn-618 to 
tank AP-108 pm, P i t  
AP-0% nozzle A 

Py, p i t  AP-08A nozzle 
A to tank retuIn nozzle 
E 

Equipnent 
Needs 

p u r p  a d  j-r manifold 
f r m  P-007 t o  nozzle A 

3" transfer line 

Jurpe~ menifold f r m  
nozzle R14 t o  n02zl.e R15 

3" transfer line 

Jurper manifold frm 
mzille A to nozzle 01 

3" transfer line 

J-r manifold from 
nozzle 15 t o  norr1e 22 

3" tranrfe? l ine 

Jurper manifold frm 
nozzle A to nozzle E 

E q u i p n t  lnSt 

Yes ( I D  or  label) 

I 
no 

no 
- 

NO 

no 

no 

NO 

Equipnent P l s r n  

Yes (Projest I) 

NIA 

NIA 

References 

H-14-020801 SH 6 

H-14-020801 SH 6 

W-314 alternative 
analysis 

w-314 sltsrnstivc 
a"dySiS 

w-314 alternative 
a m l y ~ i s  

H-14-020803 SH 4 

g: 
00 



____ 
Transfer 

RH-102 t o  
AP-108 
(2011) 

T r l n r f e r  
Route 

AN-102 p"p p i t  AN-10% 
SN pmp P-102-1 t o  ' 
nozzle A 

PUR, p i t  AN-10% nozzle 
A t o  3" line SN-262 to 
valve p i t  AN-8 nozzle 
R16 

Valve p i t  AN-B nozzle 
R16 to nozzle R15 

Valve p i t  111-8 nozzle 
R15 to 3" line SN-261 
t o  p"p p i t  AN-1OlA 
"OLLle A . 
PUR, p i t  AN-lO1A nozzle 
A t o  nozzle D 

PUR, p i t  AN-101A nozzle 
D t o  3" line ANOlA/APVP 
t o  241-AP-Valve p i t  
nozzle 15 

241-AP-valve p i t  nozzle 
15 to nozzle 22 

241-AP-valve p i t  nozzle 
22 to 3" line SN-618 t o  
tank Ap-108 pmp D i t  
AP-08A nozzle A 

PUR, p i t  AP-08.4 nozzle 
A t o  tank re tu rn  nozzle 

. 

Equipment 
Needs 

purp and j y p e r  nan i fo ld  
from P-102-1 t o  nozzle A 

3" transfer line 

Jurper manifold frm 
nozzle R16 to nozzle R15 

3" t rans fer  l ine  

J q e r  manifold frm 
nozzle A t o  nozzle D1 

3" transfer l i n e  

Jurper manifold f r m  
nozzle 15 t o  nozzle 22 

3" t rans fer  line 

Jurper manifold frm 
nozzle A t o  nozzle E 

'es 

'er 

'CE 

. .. .. .. 

. .  . 

L 
NO - 

NO 

NO 

NO 

NO 

NO 

Eqviwent P l a ~  

res (Project P) 

V/A 

V/A 

VIA 

V/A 

References 

H-14-020801 'SH 1 

H-14-020801 SH 1 

H-14-020801 SH 6 

H-14-020801 SH 6 

w-314 alternative 
analysis 

v-314 a l t e r n a t i v e  
anatyris 

W-314 a l t e r n a t i v e  
analysis 

H-14-020803 SH 4 

H-14-020803 SH 4 



ransfer 

N-102 to 
P-106 
2011) 

Transfer 
Rwte  

AN-102 pmp p i t  AN-102A 
SN pmp P-102-1 t o  ' 

nozzle A 

P u r q  p i t  AN-102A nozzle 
A t o  3" l i n e  SH-262 t o  
valve p i t  AN-B nozzle 
R16 

valve p i t  AH-B nozzle 
R16 t o  nozzle R15 

Valve p i t  AN-B nozzle 
~ 1 5  t o  3" l i n e  SH-261 
t o  pap p i t  AH-lO1A 
nozzle A . 

Purp p i t  AN-101A nozzle 
A t o  nozzle D 

Pvrp p i t  AN-lO1A nozzle 
0 t o  3" l i n e  ANOIIVAPVP 
to  241-A?-valve P i t  
nozzle 15 

241-Ap-valve p i t  nozzle 
15 t o  ".211. 21 

241-AP-valve p i t  nozzle 
21 t o  3" line SN-616 t o  
tank A?-106 pmp p i t  
AP-06A nozzle A 

?-.pit Ap-06A nozzle 
A t o  tank r e t m  nozzle 
E 

Equipnent 
needs 

p- and jurper manifold 
from P-102-1 t o  nozzle A 

3" t r s n t f e r  l i n e  

J q e r  manifold from 
nozzle ~ 1 6  t o  nozzle R15 

3" transfer l i n e  

J-er manifold from 
nozzle A t o  nozzle 01 

3" transfer l ine 

J q e r  manifold frcm 
nozzle 15 t o  nozzle 21 

3" transfer l ine 

J q e r  manifold from 
nozzle A t o  nozzle E 

NIA 

MIA 

HIA 

NIA 

no 

NO 

NO 

NO 

- 

Referanses 

H-14-020801 SH 1 

H-14-020801 SH 1 

H-14-020801 SH 6 

m-14-020801 sm 6 

w-314 a l te rna t ive  
B W l Y S i J  

V-314 a l te rna t ive  
BMlYri* 

w-314 a l te rna t ive  
analysis 

H-14-020803 SH 4 

H-14-020803 SH 4 



7 ;  3 :  
: 

I 

i 

t 

'rsnrfer 

. P - m  to 
,N-105 
2001) 

Transfer 
Route 

AP-108 pm, pit AP-08A 
EN pm, P-008 to nozzle 
A 

Purp pit AP-08A nazrle 
A t o  3" tine SH-618 to 
241-AP-valve pit nozzle 
22 

241-AP-valve pit nozzle 
22 to nozzle 15 

241-AP-valve Dit nozzle 
15 to 3" lini 
ANOlA/APW t o  W Pit 
AN-1OlA nozzle 0 

Purp pit AN-1OlA nozzle 
0 t o  nozzle A 

Purp pit AN-101A nozzle 
A t o  3" l i n e  SN-261. to 
valve pit AN-8 nozzle 
R15 

valve pit AN-8 nozzle 
R15 to nozzle R19 

valve pit AN-8 nozzle 
R19 t o  3" l i ne  SN-268 
t o  valve pit AN-A 
nozzle L19 

valve pit AH-A nozzle 
L19 to nozzle L16 

valve pit AH-A nozzle 
L l 6  t o  3" line SN-265 
to tank AN-105 pm, p i t  
AN-lO5A nozzle A 

Purp pit An-1OSA nozzle 
A to tank return nozzle 

Equiprent 
Need* 

purp and j-r manifold 
from P-008 t o  nozzle A 

3" transfer line 

J-r manifold from 
nozzle 22 to nozzle 15 

3" transfer tine 

J-r manifold f r m  
nozzle D to nozzle A 

3" transfer l i n e  

Jurpeper manifold f r m  
nozzle R15 to nozzle R19 

3" transfer t ine 

Jwr manifold from 
nozzle ~ 1 9  to nozzle L16 

3" tranrfer l ine  

Jurper manifold f r M  
nozzle A to nozll~ 0 

res 

res 

res 

L 
NO - 

NO 

NO 

NO 

NO 

NO 

no 

Equiprent Plann 

e* (Projest #) 

/A 

I A  

/A 

es(W-314) 

/A 

e W - 3 1 4 )  

/A 

Referenssr 

H-14-020803 SH 4 

H-14-020803 EN 4 

w-314 alternative 
analysis , 

W-314 alternative 
analysis 

w-314 alternative 
analysis 

H-14-020801 SN 1 

ES-314E-M40 

N-14-020801 SH 5 

N-14-020801 SH 1 



9-102 to 
1N-105 
2004) 

Transfer 
Route 

AP-102 pnp pit AP-020 
EN pnp P-002 to nozzle 
C 

purp pit 020 nozzle C 
to 3" line SN-624 to 
pnp pit AP-040 nozzle 
E 

Pvrp pit AP-040 nozzle 
E to nozzle C 

Pvrp pit 19-040 nozzle 
c to 3" line 
AH104A/AP04A t0 p"p 
pit AN-104A nozzle 0 

Pvrp pit AN-lO4A nozzle 
0 t o  nozzle A 

Purp pit An-104A nozzle 
A to 3" line SN-264 t o  
valve pit AN-A nozzle 
L15 

Valve pit AN-A nczrle 
~ 1 5  to nozzle L16 

valve pit AH-A nozzle 
L16 to 3" line SN-265 
to tank AN-105 pnp pit 
AN-105A nozzle A 

Pvrp  pit An-105A nozzle 
A to tank return nozzle 

~~ 

Equipmnr 
N e d $  

punp and jvrper manifold 
f r m  P-008 to nozzle C 

3" transfer line 

J-r manifold f r m  
nozzle E to nozzle C 

3" tranrfer line 

Jwper manifold frcm 

3" transfer l ine 

nozzle D to nozzle A 

Jvrper manifold f r m  . 
nozzle ~ 1 5  to nozzle L16 

3" tranrfer line 

J-er mnifeld f r m  
nozzle A to nozzle 0 

Yes 

Yes . . .  
Yes 

Equipment Planned 
References 

u-314 alternative 

res (Projest #) HO 

B"Blysi5 

v-314 a1 ternative 
analysis 

V-314 alternative 
ana1yris 

U-314 alternative 
analysis 

V-314 alternative 
analysis 

N-14-020801 SH 1 

H-14-020801 SH 5 

H-l4-O2O8O1 SH 5 

H-14-OP0801 SH 1 



1 HS 108020-11-H 

OIW-3'11f-SS 

7 HS f0eQZO-Il-H 

ON 

on 

ON 

ON 

ON 

OH 

ON 

OH 

ON 

W. 

V 
JlZZOU 02 LOO-d dd NS 
VLQ-dV I!d duxl LOl-dV 

amon 
dJ)S"*,l 

(ZOOZ)  
701-HV 

01 LOl-dV 

i 
i 

. i  



- 
ON 

- 
ON 

- 
ON 

ON 

ON 

ON 

- ON 

on - 
I 

(ZOOZ)  
SOL-HI 

01 ZOL-2I 

,a,*ue,, 



'ransfsr 

u-102 t o  
UI-104 
:2002) 

Transfer 
R O U W  

IP- lo4  pnp p i t  040 UT 
urp P-002 t o  nozzle C 

P- Dit AP-040 nozzle 
c to i s ,  Line 
LNO4AlAPO4D to Pm, pit 
IN-104A nozzle 0 

P u r p  p i t  AH-lO4A nozzle 
D to nozzle A 

Purp p i t  AN-lO4A nozzle 

AN-A valve p i t  nozzle 
L15 

L tO 3" line 511-264 to 

valve pit  AN-A nozzle 
L15 to nozzle L16 

Valve pit AN-A nozzle 
L l 6  to 3" line SH-2b5 
to.tankd AH-105 pnp 
pit.AH-1OSA nozzle A 

Purp pit AN-lO5A n012Le 
A t o  tank return nollle 

AZ-102 p"p Pit 02A SH 

U23 

purp p i t  02A nozzle U23 

valve p i t  AH-B "orzla 
R1 

valve p i t  AN-B nozzle 
RI to  nozzle R19 

Valve p i t  A N 4  nozzle 
R19 t o  3" line 911-268 
to valve p i t  AH-A 
nozzle L19 

pnp P-102-1 t o  "Olz le  

to 3" tine sn-630 t o  

Valve p i t  AN-A nozzle 
119 t o  nozzle 115 

Valve p i t  AH-A nozzle 

t o  t a d  AN-104 pnp p i t  
104A nozzle A 

P u r p  p i t  lO4A nozzle A 
to tank return nozzle C 

LIS to 381 line SH-264 

iquipnent 
keds 

'urp and junper manifold 
from P-002 to nozzle C 

Ins transfer line 

lunper manifold from 
~ m i r l e  0 t o  nozzle A 

I" transfer Line 

lurper manifold from 
iorrle L15 t o  nozzle L16 

I" transfer Line 

u p  and junper manifold 
from p-102-1 to "Ozzle 
123 

3" transfer line 

Junper manifold f r a  
nozzle R l  to nozzle R19 

I" transfer line 

Junper manifold from 
iozz le  L19 tdnozzle L15 

3" transfer line 

J-~P manifold from 
nozzle A to nozzle G 

Equipnent Instal 

Yes (io or label) 

Yes 
. .  

NO 

no 

NO 

NO 

NO 

- 

Equipnent Plsnni 

Yes (Project I) 

BIA 

Yer(U-314) 

HIA 

Yes (U-314) 

Yes (U-314) 

Yes (U-314) 

NIA 

Yes(W-314) 

NIA . 

u-314 alternative 
analysis 

u-314 alternative 
BMlY5i. 

u-314 alternative 
analysis 

H-14-020801 SH 1 

ES-314E-HCO 

H-14-020801 SH 1 

H-14-020801 SH 1 

ES-314E-HlO 

H-14-020801 SH 5 

ES-314E-H40 

H-14-020801 SH 1 

H-14-020801 SH 1 



_- 
ransfer 

1-101 t o  
1-101 
,000) 

z-102 to 
r-io1 
2002) 

Transfer 
Route 

AZ-101 pnp pit AZ-OlA 

nozzle u10 
SH pnp P-101-1 to 

Purp pit 12-O1A "ozrle 
u10 to 3" line SH-631 
to prm pit AZ-02.4 
nozzle U18 

PUR, pit Az-O2A nozzle 
U18 to nor21e u22 

Purp pit AZ-02A nozzle 
u22 to 3" AYOZAIAZO24 
t o  prm pit AY-OZA 
nozzle U13 

Pump pit AY-02.4 nozzle 
U13 to nozzle Ul2 

Purp pit AY-02A nozzle 

to tank AY-101 p" Dit 
O1A nozzle U13 

Purp pit AY-O1A nozzle 
U13 to tank return 
" O Z Z k  

ui2 to 3" line sn-635 

AZ.lO2.pnp pit AZ-OZA 
sn prm P-102-1 to 
nozzle UZZ 

Punp pit AZ-02A m r z l e  
u22 to 3" AYOZAIAZOZA 
to pnp pit AY-02A 
nozzle U13 

Purp pit AY-OZA nozzle 
u13, to nozrls U1Z 

Purp pit AY-OZA norlle 

to tank AY-101 pnp Pit 
01A nozzle U13 

uiz to 3" tine SH-635 

Purp pit AY-OlA nozzle 
U13 t o  tank return 
" O Z Z k  

Eqvipnent Instal 

Yes ( I D  or label) 
Equipnent 
Needs 

f r m  P-101-1 t o  nozzle 
UlO 

3" transfer tine 

Jurper manifold from 
nozzle U18 to " O I I l e  u22 

3" transfer line 

J-r manifold from 
nozzle U13 to nozzle U lZ  

3" transfer line 

J-r manifold f r m  
nozzle U13 to tank return 

Purp and j-r manifold 
f r m  P-102-1 to nozzle 
u22 

3" transfer tine 

Jurper manifold f r m  
nozzle u13 to nozzle U12 

3" trB"*feP line 

J w r  manifold f r m  
nozzle u13 to tank return 
W Z Z k  

I 
NO - 

NO 

NO 

no 

HO 

no 

NO 

- 
NO 

NO 

NO 

NO 

NO 

Equipent Plom 

Yes (Project #) 

NIA 

Yes(V314) 

Yer(U-314) 

YeN-314)  

no 

NO 

NO 

NO 

no 

. - .. .. . . . .. . . 

References 

ES-314E-HCO 

ES-314E-H40 

ES-314E-H40 

v-314 alternative 
malysis  

ES-314E-HCO 

ES-314E-HCO 
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lranrfcr 

i2-101 to 
iU-105 
:2000) 

, 

Transfer 
Route 

AZ-IO1 pnp pit AZ-OlA 

U6 

Purp pit AZ-OlA nozzle 
U6 ta 3" line 
AZOlA/APW to 241-AP- 
valve pit nozzle 15 

241-AP-valve pit nozzle 
15 t o  nozzle 14 

241-AP-valve pit nozzle 
14 t o  3at line SN-609 to 
pnp pit AV-OZA nozzle 
V 

Purp pit AU-O% noZZle 
V to nozzle J 

pmp P-101-1 to nozzle 

Purp pit AV-0% nozzle 
J to 3" line SN-267 to 
"dye pit AV-A nozzle 
L1 

valve pit AV-A nozzle 
~1 tonorrle L15. 

Valve pit AV-A nozzle 
L15 to 3" transfer line 
SH-265 to tank AV-IO5 
pnp pit AV-051 nozzle 
A 

Purp pit AM-05A nozzle 
A t o  tank return nozzle 

Equipment 
needs 

purp and jurper manifold 
fran P-101-1 to nozzle U6 

3" transfer tine 

Jurper manifold f e w  
nozzle 15 to nozzle 14 

3" transfer line 

J-r rananifold fron 
nozzle V to nozzle J 

3" tranrfer line 

J u r p e ~  manifold f r m  
nozzle L1 to nozzle L15 

3" transfer tine 

J-r manifold fran 
nozzle A to nozzle D 

- 
NO - 
YO 

YO 

NO 

NO 

Yes (Project #) 

- . .. . . .  

11-314 alternative 
analysis 

u-314 alternative 
analysis 

u-314 alternative 
analysis 

H-14-020802 Sh 2 

H-14-020802 Sh 2 

H-14-020802 Sh 2 

H-14-020802 Sh 4 

H-14-020802 Sh 1 

H-14-020802 Sh 1 , 



IP-102 p"p P-101-1 to nozzle 

Purp p i t  AY-01A nozzle 

t o  pmp p i t  AY-OZA 
nozzle u12 

P u r p  p i t  AY-02A nozzle 
U12 to nozzle U13 

u i 3  to 3" tine w-635 

P u r p  p f t  AZ-0% nozzle I u22 t o  nozzle U23 

Purp pi t  AI-02A nozzle 
U123 t o  3" line SN-630 
t o  valve p i t  AN-8 
nozzle R1 

Valve p i t  AN-8 nozzle 
R l  t o  nozzle RIP 

valve p i t  AN-8 nozzle 
R19 t o  3" line SN-268 
to valve p i t  AN-A 
nozzle LIP 

Valve pi t  AN-A nozzle 
L19 t o  nozzle L15 

Valve p i t  AN-A nozzle 
L15 t o  3" l i n e  SN-264 
to pup p i t  AN-104A 
nozzle A 

Purp p i t  AH-1OLA nozzle I A t o  nozzle 0 

Purp pl t  AN-104A nozzle 
D t o  3" l i n e  
AHOLA/APOCD' t o  tank AP. 
104 p"p p i t  040 nozzle 
C 

Purp p i t  AP-OLD nozzle 
C t o  nozzle E 

E q u i p n t  
Needs 

PUR, and j-r m n i f o l d  
f r m  P-101-1 t o  nozzle 
U13 

3" transfer l ine 

Jurper manlfeld frm 
nozzle U12 t o  nozzle U13 

3" t rm*feP tine 

J-r manifold frm 
nozzle U22 t o  U 23 

3" t ranr fe r  line 

Jurper manifold frm 
nozzle R1 t o  nozzle R19 

3" t rans fer  line 

J-P manifold fFm 
nozzle LIP t o  nozzle L15 

3" t ra " l fe r  l ine 

Jurper manifold f ran  
nozzle A t o  nozzle 0 

3" transfer line 

J-r manlfold frm 
nozzle C t o  nozzle E 

3" transfer line 

Equipaent lnrtal 

Yes ( I D  or label) 

res 

res 

res 

d 
NO - 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

- 

._- 

E q u i w n t  Plomcd 
References 

es (Project tl) NO 

V-314 a l te rna t ive  
B"alyEi* 

ES-314E-H40 

U-314 alternative 
ana1yris 

W-314 alternative 
analysis 

ES-314E-HLO 

ES-314E-HLO 

ES-314E-M40 

H-14-020801 SN 5 

H-14-020801 SH 5 

H-14-020801 SH 5 

u-314 a l t e r n a t i v e  
B"?.lYSiS 

u-314 a l te rna t ive  
analysis 

V-314 a l te rna t ive  
analyrlr 

analyois 
U-314 alternative 
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5 HS ionozo-ti-m 

5 HS 108020-tl-H 

- 

on 

on 

on 

on 

ON 

on 

OH 

h 
- 
- 
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1 HS L60Zal-fl-H 

1 HS L60ZOl-91-H 

1 HS L60ZOl-VI-H 

1 HS L60ZOL-VI-H 

5 HS 108OZO-71-H 

6 HS lO8OZO-tl-H 

1 HS 108020-714 

on 

ON 

VIN 

VIN 

VIN 

ON 

ON 

ON 

ON 

ON 

ON 

s a  

(1002) 
201-dv 

01 601-NV 



~ 

ransfer 

N-105 t o  
P-104 
2001) 

Transfer 
ROUte 

AN-105 - p i t  AN-105A 
SN p"p P-105 t o  noZZle 
A 

P u p  p i t  AN-1O5A nozzle 
A t o  nozzle 3" line SN- 
265 t o  valve p i t  AN-A 
nozzle L16 

Valve p i t  AN-A nozzle 
L16 to nozzle 115 

Valve p i t  AN-A nozzle 
L15 t o  3" l i n e  SN-264 
t o  purp p i t  AN-lO4A 
nozzle A 

Purp p i t  AN-104A nOZ2le 
A t o  m Z Z l e  D 

Purp p i t  AN-104A no2Zle 
D t o  3" line 
ANlO4A/APOCD t o  tank 
AP-IO4 - p i t  OLD 
"Ozzle c 
Purp p i t  AP-D4D nozzle 
c t o  nozzle A 

pmq p i t  AP-040 nozzle 
A t o  3" l i n e  SN-623 t o  
pnp p i t  AP-O4A nozzle 

Equipnent 
NEdS 

Purp and jurper manifold 
frm P-105 t o  nozzle A 

3" t rans fer  line 

J u p e ~  manifold frcm 
nozzle 116 t o  nozzle L15 

3" transfer l i n e  

J u p e ~  manifold f r a  
nozzle A t o  nozzle D 

3" t rans fer  line 

Juper manifold from 
nozzle c t o  nozzle A 

3" t rans fer  l i n e  

Equlpnent InSta 

Yes ( I D  or label) 

N/A 

N/A 

References 

H-14-020801 SH 1 

H-14-020801 SH 1 

H-14-020801 SH 5 

H-14-020801 SH 5 

u-314 a l t e r n a t i v e  
analysis 

u-314 a l te rna t ive  
analysis 

H-14-102097 SH 1 

H-14-102097 SH 1 



hN-104 to 
hP-102 
(2001) 

0 t o  3,, line 
AUlO4A/APOLO to tank 
AP-104 pnp pit 04D 
nozzle c 
purp pit AP-040 nozzle 
C to nozzle E 

Purp pit AP-040 nozzle 
E to 3" line SH-624 to 
p"p pit AP-OZD nozzle 
C 

UN-104 to 
ap-104 
(2001) 

J w e r  nanifeld f r m  
nozzle C to nozzle E 

3" tPBnsfeP l ine 

Purp pit AP-020 nozzle 
c to nozzle A , 

purp pit AP-020 nozzle 
A to 3" line SU-622 to 
pnp pit AP-O2A nozzle 
K 

Jurper manifold f P W  
nozzle C t o  nozzle A 

3" transfer line 

Purp pit AP-02A nozzle 
K to tank return nozzle 

AH-104 p"p pit AN-104A -I- SN pmp P-104 to nozzle f r m  P-104 to nozzle D 

Jurper nanifold frm 
nozzle K to nozzle E 

Purp and I W r  manifold 

Purp pit AN-104A nozzle 
0 to 3" line 
ANlOCAIAPO4D to tank 
AP-104 pnp pit 040 
nozzle c 
purp pit AP-040 nozzle 
C to nozzle A 

3" transfer line 

Juqxr manifold f r m  
nozzle C to nozzle A 

Purp pit AP-OLD nozzle 
A to 3" line SH-623 to 
p"p pit AP-04A nozzle 

3" trBnEfEr line 

Equipne"t m t s  

Yes ( I D  or label) 
I 
NO - 
NO 

NO 

NO 

No 

NO 

NO 

NO 

NO 

NO 

NO 

Yes (V-211) 

115 (U-211) 

Ye* (u-211) 

N/A 

Yes (U-211) 

Yes (U-211) 

.... - .. -- 
References 

u-314 alternative 
analysis 

U-314 alternative 
analyrir 

N-14-102097 SH 1 

H-14-102097 SH 1 

H-14-102097 SH 1 

H-14-102097 SH 1 

H-14-102096 SH 1 

V-314 alternative 
an.drji* 

V-314 alternative , 
analysis 

N-14-102097 SH 1 

~-i4-102097 sn 1 

- . .... 
, 



P-102 sn p"p P-007 to  nozzle 

PUR, p i t  AH-IO~A nozzte 
A t o  3" l i n e  SN-263 t0 
valve p i t  AN-8 nozzle 

valve p i t  AN-8 nozzle 
R14 t o  nozzle R19, 

Valve p i t  AN-B nozzle 

t o  valve p i t  AN-A 
nozzle L19 

valve p i t  AH-A nozzle 
L19 t o  nozzle L15 

Valve p i t  AN-A nozzle 
L15 t o  3" line SN-264 
t o  - p i t  AH-104A 
nozzle A 

PUR, p i t  AH-104A nozzle 
A t o  nozzle 0 

P u p  p i t  AH-lOLA nozzle 
0 t o  3" l i n e  
AH104A/APOCD t o  tank 
AP-104 pnp p i t  040 
nozzle c 

R W  t o  338 tine SN-268 

PUR, p i t  AP-04D nozzle 
c t o  nozzle E 

PUR, p i t  AP-040 nozzle 
E t o  3" t ine SN-624 to 
p p  pi t  AP-020 nozzle 
C 

PUR, p i t  AP-OW nozzle I C to  nozzle A 

PUR, p i t  AP-0% nozzle I K t o  tank re tu rn  nozzle 

Equipnent . 
needs 

PUR, and j w e r  manifold 
frm P-007 t o  nozzle A 

3" transfer line 

J-r manifold f r m  
nozzle R14 t o  nozzle R19 

3" t r a n l f e r  line 

J-r m n i f e l d  f r m  
nozzle L19 to nozzle L15 

31' transfer tine 

J-r nvn i fo ld  f r m  
nozzle A t o  nozzle 0 

3" transfer l i n e  

J-r manifold frm 
nozzle C t o  nozzle E 

3" transfer t i n e  

J-P manifold frm 
nozzle c to nozzle A 

3" transfer l i ne  

J-er manifold frm 
nozzle K t o  nozzle E 

_____ . . .... 

Equipnent Plnmcd 
Referenccr 

Ye* (Pmject  I) no 

H-14-020801 SH 1 

H-14-020801 <H 1 

H-14-020801 SH 6 

H-14-020801 SH 5 

H-14-020801 SH 5 

H-14-020801 SH 5 

W-314 a l te rna t ive  I analysis 

W-314 a l te rna t ive  I analysis 

H-14-1-2097 SH 

H-14-102097 SH 

n-14-10~097 EH 



ransfer 

N-103 to  
P-104 
2003) 

Transfer 
Route 

AN-103 pnp p i t  AN-103A 
SN pnp P-007 t o  nozzle 
A 

Purp p i t  AH-103A nozzle 
A t o  3" line 811-263 t o  
valve p i t  AH-8 nozzle 
R14 

Valve p i t  AN-8 nozzle 
R14 t o  nozzle R19 . 
valve p i t  AN-B nol2le 
R19 to  3" l i n e  SN-268 
t o  valve p i t  AN-A 
nozzle L19 

Valve p i t  AN-A nozzle 
L19 t o  nozzle 115 

valve p i t  AN-A nozzle 
115 t o  3" Line SN-264 
t o  pnp p i t  AN-104A 
nozzle A 

Purp p i t  AH-104A norrtc 
A t o  nozzle D 

Purp p l t  AN-104A nozzle 
D t o  3" l ine 
AH104AfAPOCD CO tank 
AP-104 pnp p i t  040 
nozzle c 
Purp p i t  AP-04D M L I l e  
c to nozzle A 

Purp p i t  AP-O4D nozzle 
A t o  Yi l i ne  SN-623 t o  
pnp p i t  AP-04A nozzle 

E q u i p n t  
Needs 

punp and jurper m n i f o t d  
f ran  P-007 t o  nozzle A 

338 transfer t i n e  

J u r p e ~  manifold f I m  
nozzle R14 t o  nozzle R19 

3" t rans fer  tine 

Jurper manifold f r m  
nozzle L19 t o  nozzle L15 

3" transfer l i n e  

J u r p e ~  manifold f r m  
nozzle A t o  nozzle 0 

3" t rans fer  line 

Jurper manifold frm 
nozzle C t o  nozzle A 

3" transfer Line 

I D  

io  

RCfErEnCeS 

H-14-020801 SH 1 

N-14-020801 SH 1 

H-14-020801 SH 6 

N-14-020801 SH 5 

H-14-020801 SH 5 

H-14-020801 SH 5 

w-314 a l t e r n a t i v e  
analysis 

x-314 a l t e r n s t i v e  
analysis 

H-14-1-2097 SH 1 

H-14-102097 SH 1 

t 

i 
i 
I 
i 
i 

i 

1 I 
- i  

1 
j 

j 
. I  



Transfer 

111-103 to 
IP-105 
l2005) 

AN-lo3 pnp p i t  AN-103A 
SN p"p P-007 to nozzle 
A 

Purp and iuqxr manifold 
frm P-007 to nozzle A 

Purp p i t  AN-103A norzte 
A t o  3" line SN-263 to 
valve p i t  AN-8 nozzle 
R14 

valve p i t  AH-8 nozzle 
R14 to nozzle R15 

valve p i t  AN-8 nozzle 
~ 1 5  to 3" l i n e  SH-261 
to pnp p i t  AN-1011 
nozzle A 

A to nozzle 0 

Purp p i t  AN-1OlA nozzle 
0 to 3" l i n e  ANlOlAIHVP 
to vavlve p i t  NW 
nozzle A 

valve p i t  HVP nozzle A 
to nozzle E 

valve p i t  HVP nozzle E 
to 3" l i n e  NVPIAPVP to 
241-AP-valve p i t  nozzle 
15 

241-AP-valve p i t  nozzle 
15 to nozzle 24 , nozzle 15 t o  nozzle 24 

3" transfer l i n e  

Juqxr manifold frm 
nozzle R14 to nozzle R15 

3-0 transfer l i n e  

Plnp p i t  AN-lO1A nozzle JurpEr manifold fra 
nozzle A t o  nozzle D1 

3" transfer l i n e  

J u q x r  manifold f r m  
nozzle A to nozzle E 

3" transfer l i n e  

J w r  manifold f r w  

~ ~ ~ - A P - v B L v ~  p i t  nozzle 
24 to 31' l i n e  SN-615 to 
tank AP-105 pnp p i t  
AP-05A nozzle A 

Purp p i t  AP-OSA nozzle 
A to tank retum nozzle 

3" transfer l i n e  

Jurper manifold frMi 
nozzle A to nozzle E 

L 
NO - 

NO 

NO 

NO 

no 

NO 

NO 

NO 

I /A 

I /A  

IIA 

l/A 

.-. ... .- -- 

Referenscs 

H-14-020801 SH 1 

H-14-020801 SH 1 

H-14-020801 SH 6 

H-14-020801 SH 6 

u-314 a l te rna t ive  
anitlySis 

u-314 a l t e r m t i v e  
analysis 

u-314 a l te rna t ive  
analysis 

U-314 a l te rna t ive  
analysis 

U-314 a l te rna t ive  
m a l y $ i s  

H-14-020803 SH 2 

H-14-020803 SH 2 



~11-103 to 
AP-103 
(2005) 

r runr fe r  
Route 

AH-103 p7p p i t  AH-103A 
SN p7p P-007 to nozzle 
A 

Purp p i t  AH-1OJA nozzle 
A to 3" l i n e  611-263 t o  
valve p i t  AN-8 nozzle 
R14 

Valve p i t  AN-E nozzle 
R14 to nozzle R15 

V ~ l v e  p i t  AN-B nozzle 
R15 to 31' l i n e  SN-261 
t o  - p i t  AN-lO1A 
nozzle A 

Purp p i t  AN-1O1A nozzle 
A t o  nozzle 0 

P u r p  p i t  AN-lO1A nozzle 
0 to 3" l i n e  ANlOlA/NVP 
to ysvlve p i t  NVP 
nozzle A 

valve p i t  HvP nozzle A 
to nozzle E 

Valve p i t  NVP nozzle E 
to 3" l i n e  NW/APW to 
241-AP-valve p i t  nozzle 
15 

241-AP-valve p i t  nozzle 
15 t o  nozzle 17 

241-AP-vBlve p i t  nozzle 
17 t o  3" l i n e  SH-613 t o  
tank AP-103 pmp p i t  
AP-03A nozzle A 

Purp p i t  AP-031 nozzle 
A t o  t a d  recum nozzle 
c 

EWipnEnc 
Needs 

P u r p  end jurper manifold 
f r m  P-007 to nozzle A 

3" t rans fer  l i n e  

Jurper manifold from 
nozzle R14 t i  nozzle R15 

3" tPa"*feP l i n e  

Jurper manifold f r m  
nozzle A to nozzle 01 

38, t r a n l f e r  l i n e  

Junper manifold from 
nozzle A t o  nozzle E 

3" transfer Line 

Jurper manifold frm 
nozzle 15 to nozzle 17 

3" transfer l i n e  

J v r  manifold from 
nozzle A to nozzle E 

Equipnent I n s t a l  

Yes ( I D  or  label) 
L 

no 

NO - 

No . 

NO 

no 

no 

NO 

NO 

V/A 

V/A 

I/A 

I/A 

NO 

NO 

no 

no 

no 

NO 

H-14-020801 sn 1 

H-14-020801 SH 1 

N-14-020801 SH 6 

H-14-020801 SH 6 

U-314 a l t e r n a t i v e  
enslynir 

U-314 a l t e r n a t i v e  
analysis 

Refercnces 7 
U-314 a l t e r n a t i v e  
analysis 

U-314 a l t e r n a t i v e  
analysis 

U-314 a l t e r n a t i v e  
analysis 

n-14-020803 sn 1 

H-14-020803 SH 1 



tansfar 

N-103 to 
P-101 
2005) 

Transfer 
Route 

AN-103 pnp p i t  AN-103A 
SN pnp P-007 t o  nozzle 
A 

Purp p i t  AH-103A nozzle 
A to 3" l i n e  91-263 to 
valve p i t  AN-E nozzle 
R14 

Valve p i t  AN-8 nozzle 
R14 t o  nozzle R15 

Valve p i t  AN-8 nozzle 
~ 1 5  t o  3" l i n e  SN-261 
t o  pnp p i t  AN-1OlA 
nozzle A 

Pur(, p i t  AN-1OlA nozzle 
A t o  nozzle D 

Purp p i t  AN-1OlA nozzle 
D t o  3" l i n e  ANlOlAINW 
t o  vavlve p i t  NVP 
nerrle A 

valve p i t  nvp nozzle A 
to nozzle E 

Valve p i t  NVP nozzle E 
to 3" l i n c  NVPIAPVP to 
241-AP-valve p i t  nozzle 
15 

241-AP-valve p i t  nozzle 
15 to nozz1s 18 

241-AP-valve p i t  nozzle 
18 to 3" l i n e  SH-611 to 
tank AP-101 pnp p i t  
AP-OlA nozzle A 

Pvrp p i t  AP-OlA nozzle 
A to  tank re tu rn  nozzle 

Equipc"f  
Needs 

Purp and j-r manifold 
frm P-007 to nozzle A 

3" t rans fer  l i n e  

J-~P manifold frm 
nozzle R14 to nozzle R15 

3" transfer l i n e  
. .  

Jviper manifold frm 
nozzle A t o  nozzle D1 

3" transfer l i n e  

J-er manifold frm 
nozzle A to nozzle E 

3" t rans fer  l i n e  

Junper manifold frcm 
nozzle 15 t o  nozzle 18 

3" transfer l i n e  

Jviper manifold from 
nozzle A t o  nozzle E 

I 

- 
NO 

NO 
~ 

NO 

NO 

NO 

NO 

NO 

NO 

References , 

H-14420801 SH 1 

H-14-020801 SH 1 

H-14-020801 SH 6 

H-14-020801 SH 6 

V-314 a l te rna t ive  
analysis 

W-314 a l te rna t ive  
B"SlY*iS 

U-314 a l t e r n a t i v e  
analysis 

V-314 a l t e r n a t i v e  
analysis 

V-314 a l te rna t ive  
analysis 

H-14-020803 SH 1 

H-14-020803 SH 1 
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l ranr fer  

AN-IO7 pnp p i t  AN-107A 
sn pnp P-019 t o  nozzle 
A 

P q  and j q e r  manifold 
f r a n  P-019 t o  nozzle A 

P q  p i t  AN-lO7A nozzle 

267 t o  valve p i t  AN-A 
norr1e L l  

3" transfer line 
A to n m i e  380 line sn- 

Valve p i t  AN-A nozzle I JWQer, manifold from 
L1 to nozzle L15 nozzle L1 t o  nozzle L15 

Valve p i t  AN-A no2zle 
L15 t o  3" l i n e  SN-264 
to pnp p i t  AN-1041 
nozzle A 

3" t rans fer  Line 

P q  p i t  AN-104A nozzle 
A t o  nozzle D 

J q e r  manifold from I nozzle A t o  nozzle 0 

purp p i t  AN-IOCA nozzle 

AN104A/APOLD t o  tank . 
D t o  3" l i n e  

AP-1OL p"p p i t  04D 
nozzle c 

3 " ' t r a m f e r  line ! 
P q  p i t  AP-04D nozzle 
c t o  nozzle A 

Jurper manifold from I nozzle C t o  nozzle A 

p q  p i t  AP-040 nozzle 
A t o  3" line SN-623 t o  
pum p i t  AP-O4A nozzle 

3" transfer l i n e  

Equipnent PLIM 

Yes (Project I) 

MIA 

NIA 

NIA 

Yes tw-211) 

Yes (U-211) 

References 

H-14-020801 SH 1 

N-14-020801 EH 1 

H-14-020801 SH 5 

H-14-020801 EH 5 

u-314 a l t e r n a t i v e  
analysis 

U-314 a l t e r n a t i v e  
analysis 

H-14-102097 SH 1 

H-14-102097 SH 1 

. . . .  



\N-102 t o  
IP-102 
:2005> 

.. . 

Transfer 
R o m e  

AN-102 pum p i t  AN-lO2A 

noz~le A 

Purp p i t  AN-lO2A nozzle 
A to 3" l i n e  SN-262 to 
valve p i t  AN-B nozzle 
R16 

sn pum P-102-1 t o  

Valve p i t  AN-8 nozzle 
R16 t o  nozzle R19 

Valve p i t  A N 4  nozzle 
R19 to 3" l i n e  SN-268 
t o  valve p i t  AN-A 
nozzle 119 

Valve p i t  AN-A nozzle 
L19 to nozzle 115 

Valve p i t  AN-A nozzle 
Ll5 to 3" l i n e  SN-264 
to p"p p i t  AN-1041 
io2zle A 

'~"p p i t  AN-104A nozzle 
t to nozzle 0 

'urp p i t  AN-104.4 nozzle 
> t o  3" l i n e  
IN104A/APOCD to tank 
IP-104 pum D i t  040 
lezzle c 

'urp p i t  AP-OLD nozzle 
: to nozzle E 

' ~ p  p i t  AP-04D norrle 
! to 3" l i n e  SN-624 t o  
x"p p i t  AP-020 nozzle 

'urp p i t  AP-020 nozzle 
: t o  nozzle A 

'q p i t  AP-O2D nozzle 
t to 3" l i n e  SN-622 to 
"p p i t  AP-02A nozzle 

'urp p i t  AP-02A nozzle 
: t o  tank re tu rn  nozzle 

EqUipne"t 
Ne& 

P q  and jurper manifold 
from P-102-1 to nozzle A 

3" transfer l i n e  . 

J q e r  manifold fra 
nozzle R16 to nozzle R19 

3" transfer l i n e  

Jwper manifold f ra  
nozzle L19 to nozzle 115 

3" t rans fer  line 

J-P manifold frm 
nozzle A to nozzle D 

3" transfer line 

J q e r  manifold f ra  
nozzle C t o  nozzle A 

3" CPanEfeP line 

Jurper manifold frm 
nozzle C t o  nozzle A 

3" trsnEfEr l i n e  

J-r manifold frm 
rozzle K to nozzle E 

res 

d 
NO - 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Equipnenf P law 

Yes (Project #) 

N/A 

N/A 

N/A 

MIA 

'a (U-211) 

H-14-020801 SH 1 

H-14-020801 SH 1 

H-14-020801 SH 6 

H-14-020801 SH 5 

H-14-020801 SH 5 

H-14-020801 SH 5 

U-314 alternative 
8"alySis 

U-314 a l t e r n a t i v e  
a"alysiS 

H-14-102097 SH 1 

H-14-102097 SH 1 

H-14-102097 SH 1 

H-14-102097 SH 1 

H-14-102096 SH 1 
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! 

L HS 960201-91-H 

L HS I60ZOl-91-H 

, L HS L60ZOL-21-H 

' 1 HS 260201-21-H 

L HS L60ZOl-71-H 

t HS 108020-214 

ON 

OH 

ON 

on 

ON 

ON 

ON 

3 
s p o u  "r"1aJ 2uea 01 w 
alrrou vzo-dv l!d C b d  
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Transfer 

RH-103 to 
Rp-107 
(2008) 

lranrfer 
Route 

AN-103 pnp pit AN-103A 
sn pnp P-007 to nozzle 
A 

P u l ,  pit 1\11-1031 nozzle 
A t o  3" line 11-263 to 
valve pit AN-8 nozzle 
R14 

Valve pit AN-B nozzle 
R14 to nozzle R15 

Valve pit An-B nozzle 
R15 to 3" line SN-261 
to p"p pit AN-lO1A 
nozzle A 

PUR, pit AN-1O1A nozzle 
A to nozzle D . 

PUR, pit AN-1OlA nozzle 
D to 3" line ANlOlA/NVP 
to vavive pit nvp 
nozzle A 

Valve pit NVP nozzle A 
to nozzle E 

Valve pi t  NVP nozzle E 
to 3" Line HW//\PVP to 
241-AP-valve pit nozzle 
15 

241-AP-valve pit nozzle 
15 to nozzle 23 

241-AP-valve pit nozzle 
23 to  3" line SN-617 to 
tank AP-107 p"p pit 
AP-07A nozzle A 

Plnp pit AP-07A nozzle 
A to tank return nozzle 
E 

EC7"ipW"t 
needs 

PUR,. and j w r  manifold 
f r m  P-007 to nozzte A 

338 transfer line 

Jvnper manifold frm 
nozzle R14 to nozzle R15 

3" transfer tine 

Jlnper manifold frm 
nozzle A t o  nozzle Dl 

31' transfer line 

Jlnper manifold f r m  
nozzle A t o  nozzle E 

3" transfer line 

J-er manifold frm 
nozzle 15 to nozzle 23 

3" trenrfer line 

dlnper manifold frm 
nozzle A t o  nozzle E 

'es 

'e$ 

es 

es . 

I 

no 

NO - 

NO 

No 

NO 

NO 

no 

H O  

- 

Equipnent Plnm 

le5 (Project I) 

V A  

I/A 

I/A 

References 

H-14-020801 OH 1 

H-14-020801 EM 1 

H-14-020801 SH 6 

H-14-020801 SH 6 

U-314 alternative 
analysis 

w-314 alternative ' 

B M l Y l i i *  

X-314 alternative 
analysis 

X-314 alternative 
analysis 

U-314 alternative 
a"alySiS 

H-14.~20803 sn 2 

H-14-020803'SH 2 



rransfer 

W-103 t o  
iP-108 
:2011> 

Transfer 
Route 

AN-103 pnp p i t  AN-103A 
EN pnp P-007 t o  norzle 
A 

Purp p i t  AN-103A nozzle 
A t o  3,' l ine SN-263 t o  
valve p i t  AH-B nozzle 
R14 

Valve p i t  AH4 nozzle 
R14 t o  nozzle R15 

Valve p i t  AH-B nozzle 
R15 t o  3" l i n e  SN-261 
t o  pwp p i t  AN-101A 
nozzle A 

Purp p i t  AN-1OlA nozzle 
A t o  nozzle 0 

Purp p i t  AN-1OlA nozzle 
D t o  3" l i n e  AHlOlAlNVP 
t o  vavlve p i t  HVP 
nozzle A 

Yslve p i t  NVP nozzle A 
t o  nozzle E 

Yalve p i t  NVP nozzle E 
to 3" line NVPIAPW to 
241-AP-valve p i t  nozzle 
15 

241-AP-valve p i t  nozzle 
15 t o  nozzle 22 

241-AP-valve p i t  nozzle 
22 to 3" l i ne  SN-618 t o  
tank AP-108 purp p i t  
nP-08A nozzle A 

P u r p  p i t  AP-08A nozzle 
4 t o  tank PetUPn no2z1e 

Equipnent 
Heeds 

Purp and junper manifold 
frm P-007 t o  nozzle A 

330 t rans fer  l i n e  

Junper manifold from 
nozzle R14 to nozzle R15 

3" transfer l i n e  

J-r nan i fo ld  from 
nozzle A to nozzle 01 

3" tPa"*feP l i n e  

Junper manifold from 
nozzle A t o  nozzle E 

38' transfer l ine 

Jurper manifold from 
nozzle 15 .to nozzle 22 

3" t rans fer  l i n e  

Jurper manifold from 
nozzle A to nozzle E 

Eq ipnent  Instal 

Yes ( I D  or label) 

res 

le$ . 

res 

E q i p m n t  Plam 

res (Project I) 

IIA 

!/A 

11A 

References 

H-14-020801 SH 1 

N-14-020801 SH 1 

H-14-020801 SH 6 

H-14-020801 SH 6 

U-314 a l te rna t ive  
analysis 

U-314 a l t e r n a t i v e  
analysis 

U-314 a l t e r n a t i v e  
analysis . 
U-314 a l t e r n a t i v e  
a n s l y ~ i i  

U-314 a l te rna t ive  
analysis 

H-14-020803 SH 4 

H-14-020803 SH 4 

- _  



t HS fO80ZO-fl-H 

9 HS 1OOOZO-tI-H 

9 HS 10eOZO-fl-N 

ON 

ON 

ON 

ON 

ON 

ON 

V/N 

W N  

V/N 

V I N  

ON 

ON 

ON 

ON 

ON 

ON 

- ON 

ON - 
I 



w m 

\N-102 t o  
\p-106 
:2011> 

Transfer 
Route 

AN-102 pmp p i t  AN-102A 
SN pnp P-102-1 t o  ' 
nozzle A 

Pulp p i t  AN-IOU nozzle 
A t o  3" line SN-262 t o  
valve p i t  AN-E nozzle 
R16 

Valve p i t  AN-E nozzle 
R16 t o  nozzle R15 

Valve p i t  AN-B noZZls 
R15 t o  3" line SN-261 
t o  pmp p i t  AN-1O1A 
nozzle A 

Pulp p i t  AN-1011 nozzle 
A t o  nozzle D 

Pulp p i t  AN-1OlA nozzle 
D t o  3" l i n e  ANlOlAlNVP 
t o  xavlve p i t  NVP 
nozzle A 

Valve p i t  NW nozzle A 
t o  nozzle E 

Valve p i t  NW nozzle € 
to 31' line NVPlAPVP t o  
241-AP-valve p i t  nozzle 
15 

241-AP-valve p i t  nozzle 
15 t o  nozzle 21 

241-AP-valve p i t  nozzle 
21 to 3" l i n e  SN-616 t o  
tank AP-106 pmp p i t  
AP-06A nozzle A 

P u l p  p i t  AP-O6A nozzle 
R t o  tank ret",-" nollk 

Equipnent 
Needs 

pulp and. j-r manifold 
f r m  P-102-1 to nozzle A 

3" transfer l i n e  

J-er manifold frm 
nozzle R16 to nozzle R15 

3" tPa"sfeP line 

Julper manifold frm 
w z r l s  A t o  nozzle D1 

3" t r m d e P  l ine  

J-er manifold from 
nozzle A t o  nozzle E 

3" tmns fe r  l i n e  

Julper manifold frm 
nozzle 15 t o  "oz l le  21 

3" transfer l i ne  

J q e r  manifold f r o n  
nozzle A t o  nozzle E 

I 
NO 
__. 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

I l A  

IVA 

IIA 

I l A  

- 
NO 

NO 

- 

NO 

NO 

NO 

NO 

NO 

NO 

- 

References 

H-14-020801 SN 1 

H-14-020801 SH 1 

H-14-020801 SH 6 

H-14-020801 SH 6 

U-314 alternative 
analysis 

U-314 alternative 
analysis 

W-314 sltcrnativf 
analysis 

U-314 a l t e r n a t i v e  
a n a l p i s  

U-314 a l t e r n a t i v e  
ana ly r i r  

H-14-020803 SN 4 

H-14-020803 SH 4 



IP-108 t o  
w i o s  
:2001) 

Tranrfer 
Route 

AP-108 plrp p i t  AP-OM 

A 
sn pmp P-008 t o  n m t e  

Pvnp p i t  AP-OM nozzle 
A to  3" tine SN-618 t o  
241-AP-valve p i t  nozzle 
22 

241-AP-valve p i t  nozzle 
22 t o  nozzle 15 

241-AP-valve p i t  nozzle 
15 t o  3" line NVP/APVP 
t o  nvp nozzie E 

Valve p i t  NVP nozzle E 
t o  nozzle A 

valve p i t  nvp nozrie A 
t o  3" l ine ANlOlAINVP 
t o  plrp p i t  AN-1OlA 
mz?le D 

P u r p  p l t  AN-101A nozzle 
D t o  nozzle A 

P- p i t  AN-1OlA nozzle 
b t o  3" l i n e  511-261 t o  
valve p i t  AN-8 nozzle 
R15 

Valve p i t  AN-8 nozzle 
it15 t o  nozzle R19 

Valve p i t  AN-8 nozzle 
719 t o  3" tine SH-268 
to valve p i t  AH-A 
nozzle 119 

Valve p i t  AN-A nozzle 
L19 t o  nozzle 116 

lolve p i t  AN-A nozzle 
.16 t o  3 I a  l i n e  SN-265 
to tank AN-105 pmp p i t  
\n-lOSA nozzle A 

u p  p i t  An-1OSA nozzle 
I t o  tank r e t w n  nozzle 

Equipcent 
needs 

Pvnp and jrrrper manifold 
f r m  P-008 t o  nozzle A 

3" transfer line 

Jurper manifold f r m  
nozzle 22 t o  "OZLL. 15 

3" tPamfeP l i n e  

Jvnper manifold f ra  
nozzle E t o  nozzle A 

3" transfer line 

Jurper manifold from 
nozzle D t o  nozzle A 

3" t r a m f e r  l i n e  

Jurper manifold from 
nozzle R15 t o  nozzle R19 

3" t rans fer  tine 

3urper manlfold frm 
nozzle L19 t o  n o d e  116 

3" transfer line 

3-er manifold f r m  
nozzle A t o  nozzle D 

Equipne"t 1"PtE 

Yes ( I D  or label) 

res 

res 

fer 

res 

'e$ . 

I 
no - 

YO 

YO 

40 

40 

40 

IO 

IO 

10 

~ 

Equipnent P1.w 

Yes (Project #) 

NIA 

NIA 

N/A 

Yesw-314) 

NIA 

YesW-314) 

N/A 

. _. 

References 

H-14-020803 SH 4 

8-14-020803 SH 4 

U-314 s l t e m a t i v e  
ana1vrir 

It-314 a l t e r n a t i v e  
analysis 

U-314 a l t e r n a t i v e  
analysis 

u-314 a l t e r n a t i v e  
analysis 

U-314 a l t e r n a t i v e  
analysis 

H-14-020801 SH 1 

ES-314E-M40 

H-14-020801 SH 5 

1-1C-020801 SH 1 

. -! 

I' 

I 

I 
i 

i '  
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ranrfer 

9-107 to 
.N-104 
2002) 

Transfer 
R0"te 

AP-107 pnp p i t  AP-07A 
SN pmp P-007 to nozzle 
A 

Purp p i t  AP-O7A nozzle 
A to 3" line SN-617 t o  
241-AP-valve pi t  nozzle 
23 

241-AP-valve pi t  nozzle 
23 to nozzle 15 

241-AP-valve p i t  nozzle 
15 to 3" l ine  HVPrAPVP 
to NVP nozzle E 

Valve p i t  NVP nozzle E 
to nozzle A 

Valve p i t  NVP nozzle A 
to 3" Line ANlOlA/NVP 
to p"p p i t  AN-1OlA 
nozzle D 

Purp p i t  AN-101A nozzle 
D t o  nozzle A 

Purp p i t  AN-1OlA nozzle 
A to 3" line SN-261 to 
valve p i t  AN-B nozrle 
R15 

Valve p i t  AN-B nozzle 
R15 to nozzle R19 

valve p i t  AN-0 nozzle 
R19 t o  3" line SN-268 
to valve p i t  AN-A 
nozzle L19 

Valve p i t  AN-A nozzle 
L19 to nozzle L15 

valve p i t  AH-A nozzle 
L15 t o  3" line SN-264 
to tank AN-104 pnp p i t  
AN-104A nozzle A 

Purp p i t  An-104A nozzle 
A to tank return nozzle 
D .  

Equipnt 
Ne& 

Purp and jurper manifold 
frm P-007 to nozzle A 

3" tranrfer l ine 

J u r p e ~  manifold frm 
nozzle 23 to nozzle 15 

3" trbnrfer l ine  

J-r manifold frm 
nozzle E to nozrlc A 

3" t P * " * f W  l ine  

J - ~ P  manifold frm 
wzzle D to nozzle A 

3" trsnsfer line 

Jurper manifold f r m  
nozzle R15 t o  nozzle R19 

3" transfer line 

Jurper mni fo ld  fPm 
nozzle L19 to nozzle L15 

3" transfer line 

Jurper manifold frm 
nozzle A to nozzle 0 

Equipnent Instal 

Yes (ID O r  label) 

res 

res 

'er 

'es 

d 
NO - 

NO 

NO 

NO 

HO 

NO 

NO 

NO 

NO 

Equipnt  Plan? 

Yes (Project I) 

N/A 

N/A 

N/A 

Yer(V-314) 

H/A 

YesCW-314) 

N/A 

lo 

40 

IO 

H-14-020803 SH 4 

H-14-020803 SH 4 

X-314 alternative 
analysis 

V-314 alternative 
analysis 

W-314 alternative 
a"alpi* 

w-314 alternative 
8"dYJ iS  

V-314 alternative 
amlys i r  

N-14-020801 SH 1 

H-14-020801 SN 5 

ES-314E-MLD 

H-14-OZO801 SH 1 

N-14-020801 SH 1 



EquipMnt Plamcd 

Yes (Project t) 

Yes (U-211) 

R I A  - 

Yer(W-314) 

N I A  

P u r p  p i t  AN-104A nozzle 
A t o  3" l i n e  EN-264 t o  
AH-A valve p i t  nozzle 

NO 

ne 

no 

NO 

Valve p i t  AN-A nozzle I 115 t o  nozzle L16 

w-104 t o  
iN-105 
:2004) 

Valve p i t  AN-A nozzle 
L16 t o  3" l i n e  SN-265 
t o  t m k d  AN-105 puip 
p i t ,  AH-1OSA nozzle A 

AP-104 PUT p i t  040 VT 
pl"p P-002 t o  nozzle c 

P u r p  p i t  AP-040 nozzle 
C t o  3" l i n e  
AH104AIAP040 t o  purp 
p i t  AN-104A nozzle 0 

P u r p  p i t  AN-104A nozzle 
0 t o  nozzle A 

Pu?, p i t  AN-1OSA nozzle 
A t o  tank re tu rn  nozzle 

EquipMnt 
Needs 

Purp and j w r  manifold 
f ran  P-002 t o  nozzle e 
34' t rans fer  l i n e  

Jurper manifold f ran  
nozzle D t o  nozzle A 

3" t rans fer  l i n e  

Ju~per manifold f ran  
nozzle L15 t o  nozzle L16 

3" t r i l m f e r  l i n e  

J w r  or nozzle f r m  
nozzle A t o  nozzle D 

Y I L  

d 
NO - 

NO 

NO 

Na 

NO 

NO 

- 

References 

H-14-102097 SH 1 

V-314 a l r e m a t i v e  
analysis 

V-314 a l te rna t ive  
analysis 

H-14-020801 SH 1 

ES-314E-LO 

H-14-020801 SH 1 

H-14-020801 SH 1 



TreNfeP 

At-102 to  
AN-104 
(2002) 

TranSfeP 
Route 

12-102 p u y  p i t  OZA SN 

U18 
pmp P-102-1 t o  nozzle 

Pur(, p i t  AZ-02A nozzle 
U18 t o  3" l i n e  SN-631 
t o  p"p p i t  A2-OlA 
nozzle u10 

Pur(, p i t  A2-OlA nozzle 
u10 t o  U6 

Pur(, p i t  AZ-O1A nozzle 
U6 t o  3" l i n e  AZOlA/NVP 

B 
t o  valve p i t  NVP nozzle 

Valve p i t  NW nozzle B 
t o  nozzle A 

Valve p i t  NVP nozzle A 
t o  3" l i n e  AHlOlAlNVP 
t o  Pm, p i t  AN-1OlA 
norrLe 0 

UT p i t  AN-1OlA nozzle 
> t o  nozzle A 

'urp p i t  AN-1O1A nozzle 
i t o  3" line SH-261 t o  
lalve p i t  AN-B nozzle 
115 

lalve p i t  AN-8 nozzle 
115 t o  nozzle R19 

lalve p i t  AN-8 nozzle 
t19 t o  3" l i n e  SN-268 
:o valve p i t  AN-A 
m z l e  L19 

lalve p i t  AN-A nozzle 
.19 t o  nozzle L15 

Wve p i t  AN-A nozzle 
15 t o  3" l i n e  SN-264 
0 tank AN-104 p"p pi t  
N.lO4A nozzle A 

urp p i t  An-lO4A nozzle 
to tank re tu rn  nozzle 

Equipent 
Needs 

Purp and jvrper manifold 
frm P-102-1 t o  nozzle 
U18 

3" transfer l i n e  

J q e r  manifold frwn 
nozzle UlO t o  nozzle U6 

3" t ranr fe r  line . 

Junper manifold from 
nozzle 8 to nozzle A 

3" transfer line 

J w r  manifold from 
nozzle D t o  nozzle A 

3" transfer l i n e  

Jurper manifold frwn 
nozzle R15 t o  nozzle R19 

31' t rans fer  line 

Jurper manifold frwn 
nozzle L19 t o  nozzle L15 

3" transfer l i n e  

Jurper manifold from 
m z l e  A t o  nozzle 0 

._. .... 

Equipenr Plz 

res (Project #) 

fes(V-314) 

/A 

es(u-314) 

/A 

es(V-314) 

/A 

References 

U-314 a l te rna t ive  
analysis 

ES-314E-HCO 

V-314 a l te rna t ive  
sns1yr is 

BnslYSiS 
U-314 a l te rna t ive  

U-314 a l t e r m t i v e  
ma1ysis 

U-314 alternative 
BnslysiJ 

3-314E-HCO 

1-14-020801 SH 5 

3-314E-HCO 

1-14-020801 SH 1 

-14-020801 SH 1 
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r ranr fe r  

\Y-102 to 
\N-105 
:2005> 

lranrfer 
Route 

AI-102 pwp p i t  AY-02A 
SN pwp P-102-1 t o  
nozzle U13 

PUQ p i t  AY-02A nozzle 
U13 t o  3" l i n e  
AYO2AfNW t o  valve p i t  
NW nozzle C 

Valve p i t  NVP nozzle C 
t o  nozzle A . 
valve p i t  nvP nozzle A 
t o  3" line ANlOlA/NVP 
t o  DUTD D i t  AN-1OlA 
noizle' D' 

PUR, p i t  All-1O1A nozzle 
D t o  nozzle A 

PUQ p i t  AN-lO1A nozzle 
A t o  3" line SN-261 t o  
Valve pi t  AN-B nozzle 
R15 

Valve p i t  AN-B nozzle 
R15 t o  nozzle R19 

Valve p i t  AN-8 nozzle 
RIP to 3" line SN-268 . 
t0  valve p i t  AN-A 
nozzle LIP 

Valve p i t  AN-A nozzle 
L19 t o  nozzle L16 

valve p i t  AN-A nozzle 
L16 to  3t8 l ine  SN-265 
to  tank AN-105 pwp p i t  
kN-lOSA nozzle A 

PUQ pi t  An-lb5A nozzle 
4 t o  tank return nozzle 

E q u i p n t  
Need$ 

P q  and j q e r  manifold 
from P-102-1 t o  nozzle 
U13 

3fB tranffer l ine 

J w r  manifold frm 
nozzle C t o  nozzle A 

3" tPanEfer line 

J w r  manifold frm 
WZZle D t o  nozzle A 

3" transfer l i n e  

J w r  manifold frm 
nozzle R15 t o  nozz1e R19 

3" transfer line 

l w r  manifold from 
wlrle L19 t o  nozzle L16 

I" t ranr fe r  line 

lunper manifold frm 
>ozzle A to  nozzle 0 

et  

d - 
NO - 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

uo 

Equlpnent Plat 

res (Project It) 

/A 

er(V-312) 

References 

W-314 a l te rna t ive  
analysis 

V-314 elternative 
analysis 

V-314 alternative 
LI"B1YSiS 

V-314 a l t e r ~ t i v e  
analY$is 

Y-314 alternative 
analysis 

H-14-020801 sn I 

ES-314E-M40 

H-14-020801 SH 5 

ES-314E-M40 

H-14-020801 SH 1 

H-14-020801 SN 1 



Transfer 

valve p i t  HVP nozzle c 
to 3" l ine AYOZANVP to 
p"p p i t  AI-02.4 nozzle 
U13 

RZ-101 to 
RY-101 
(2000) 

3" transfer l ine 

Tranrfer 
noUte 

12-101 pnp p i t  A2-OlA 

U6 

Pvnp p i t  12-O1A wzzle 
u6 to 3" l ine  AZOlA/NW 
to  valve p i t  NVP nozzle 
B 

p"p P-101-1 to nozzle 

Equipment 
needs 

frm P-101-1 to nozzle U6 

3" transfer l ine  I " 
to "DI I le  c 

Pvnp p i t  AI-02.4 nozzle 
U13 to nozzle U12 

Jvrper manifold frm I nozzle U13 to nozzle U12 

U1Z to 3" l ine  SN-635 
to p"p p i t  AI-OlA 
nozzle U13 

Equiment Instal 

Yes ( I D  Or label) 
1 
Nb - 

NO 

NO 

No 

NO 

NO 

NO 

no 

- 

Equimcnt Plann 

fer (Projest #) 

fer(W-314) 

- 
NO 
_. 

no 

NO 

NO 

NO 

NO 

NO 

References . 
U-314 alternative 
snalyriz 

U-314 alternative 
ana1yri.z 

U-314 alternative 
ma!yziz 

W-314 alternative 
ana1yriz 

U-314 alternative 
analyziz 

ES-314E-H40 
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Route 

pmp P-101-1 to " O T Z l e  

Punp pit AY-OlA nozzle 
u t 3  to 3" kine 811.635 
to pmp pit A Y - O U  
nozzle u12 

Punp pit AY-O2A m2Zle  
U12 to nozzle U13 

Punp pit A Y - O U  nozzle 
U13 t o  3" line 
AYOZAlnVP nozzle C 

Valve pit NVP,nozzLe c 
' I to nozzle E 

Valve pit NVP nozzle E 
to 3" line NVP/APVP to 
241-AP-valve pit nozzle 

241-AP-valve pit nozzle 

241-AP-vavle pit nozzle 
19 to 3" line SN-612 to 
tank AP-IO2 prrp pit 
AP-OU nozzle A 

Punp pit AP-0% nozzle 
A t o  tank return nozzle 

' 15 to nozzle 19 : 
Equipnent 
Needs 

PUR, and junper manifold 
f r m  P-101-1 to non1e 
U13 

3" tPanlfeP l ine  

Junper manifold f r m  ' 

nozzle U12 to nozzle U13 

3" tPamfeP line 

Jurper manifold frm 
nozzle C to nozzle E 

3" transfer l ine  

Junper manifold f r m  
nozzle 15 to nozzle 19 

3" transfer line ' 

Jlnper manifold from 
nozzle A to nozzle E 

Equipment Imte 

Yes ( I D  or label) 

fer 

- _______- 
Equiwnt Planned 

References 
'er (Project tl) no 

I 

'es(V-314) 

V-314 alternative 
anal yri L 

ES-314E-HCO 

W-314 alte~native 
analysis 

U-314 alternative 
analysis 

V-314 alternative 
analysis 

V-314 alternative 
analysis 

V-314 alternative 
analysis . 
H-14-020803 SH 3 

N-14-020803 SH 3 



Route 

!P-104 pmp P-101-1 to nozrte 

P w q  p i t  AY-01A nozzle 
U13 t o  3" line EN-635 
t o  pnp p i t  AI-O2A 
nozzle u12 

P u p  p i t  AY-OZA nozzle 
u t 2  t o  nozzle U13 

Pw p i t  AI-02.4 nozzle 
U13 to 3" line 
AIO2.4/IIVP nozzle C I- 
Valve p i t  NVP nozzle C I t o  nozzle E 

Valve p i t  NVP nozzle E 
t o  3" line NWlAPVP t o  
241-AP-valve p i t  nozzle 

I 2 4 1 - A P ~ v ~ l v f  p i t  nozzle 
15 t o  nozzle 20 

241-AP-vavle p i t  nozzle 
20 t o  3" l i n e  EN-614 t o  
tank AP-104 pnp p i t  
AP-041 nozzle A 

Purp p i t  AP-OCA nozzle 
A t o  tank re tu rn  nozzle 
E 

E q u i p n t  
needs 

Purp and jvrper manifold 
frm P-101-1 to nozzle 
U13 ' 

3" t rans fer  line 

Jurper manifold frcm 
nozzle U12 t o  nozzle U13 

3" tPansfeP line 

Jurper manifold fro? 
nozzle C t o  nozzle E 

3" tPa"*feP line 

J-r manifold frm 
nozzle 15 t o  nozzle 20 

3" t rans fer  line 

J-r manifold frcm 
nozzle A t o  nozzle E 

Equipnent Instal 

Yes ( I D  or label)  
I 
NO - 

NO 

no 

NO 

no 

no 

NO 

NO 

Equi-nt Plam 

Yes (Project U) 
References 

V-314 a l t e r n a t i v e  
ma1ysis 

V-314 a l t & n a t i v e  
analysis 

OnslYLio 

V-314 alternative 
anstyris 

V-314 a l t e r n a t i v e  

li-314 a l t e r n a t i v e  
analysis 

V-314 a l te rna t i ve  
a n a l p i s  

H-14-020803 SH 3 
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FLUOR DANIEL NORTIIYEST. 1NC. 
LOCKUEED HARTiN S I R V I C E S  INC 
JOB NO. Z S 6 9  IALT-?Ol 
PILE NO. Z5691L70 

* *  IEST - INTERACTIVE KSTIHATINO * f  PAGE 1 O F  17 
MINI CROSS SITE KFER IAN-AZ-AY T O  AP TANK FARU) DATE 03/31/98 14:16 56 

ORDlR OF UAIINITUDE (ALT-7BI B Y  JPH/KLR/SHf/DKH 
PIIHCRO1 ~ PROJKCT COST SUMMARY 

SORT DESCRIPTION 
--.--*- .-...-.._.._.__.___.____________._ 
F D l l  FLUOR DANIEL IIANPORD. INC. 

FDN? .PLUOR DANIEL NORTllWeST 

LWIIC LOCNESD MARTIN INANFORD CORP. 

SUBTOTAL 

SITE SITE ALLOCATIONS 

IADJUSTED T O  MEET DOE 5 1 0 0 . 4 )  

PROJBCT TOTAL 

__._.._._. 
I 
I 

_ _ _ _ _ _ _ _ _ *  



F L U O R  D A N I E L  N O R T I I U E S ~ .  1°C. 
LOCK116ED "APT," S E R V I C E S  lNC 
J O B  NO. 2 5 6 9  .lALT-?Dl 
P1L6 NO. Z5691L7D 

* *  lEST ~ INTERACTIVE ESTlHATIWO * *  
HINl CROSS SITE XFER IAN-AZ-AY TO A P  TANK FARM) 

ORDER OF HAONITUDE IALP-718) 
PIIHCR02 - WORX BREAKDOHN STRUCTURE I N B S I  SUHHARY 

ESIIHATb ESCALATION CONTINGENCY --.-.--. ..... .......- -.-...... --.-- .....-.. 
. 2 8 2 5 9 2 8  0 . 0 0  

2 1 2 5 9 2 8  0 0 0  

2 2 8 6 9 6 9  2 . 1 9  5 2 1 1 1  ,2339340 1 0  131934 

1 1 0 0 0 0  IlEhLTfl P l l Y S l C S  TEClllllClAN 7 2 2 6 7 1  ¶ . a 9  7 3 9 2 2 2  1 5  l l O 8 8 l  
I L Z A P I  2 1 1 - * P  VALVE P I T  UOOIPICATIORS 369181 1 . a 9  1 1 7 7 1 7  1 5  5 6 6 6 0  

3 6 9 2 8 1  2 . 2 9  7 3 7  1 5  5 6 6 6 0  SUBTOTAL 1 1 1 A P  A F  TNKIFRH PIT UPORADES 

IllAYl A Y - 1 0 1  PUMP PIT HODIPICATONS 169281 2 . 2 9  3 7 7 7 3 7  15 5 6 6 6 0  
3 1 1 A Y 1  A Y - 1 0 1  PUHP PIT HODIPICATONS 6 1 2 7 2 1  2 . 2 9  6 2 6 7 5 3  1 5  9 4 0 1 2  

S U B T O T A L  I l l A Y  AY TNKIPRH PIT U P G R A D E S  9 8 2 0 0 2  2 . 2 9  2 2 4 8 7  1 0 0 4 4 9 0  15 1 5 1 6 7 1  

3 1 1 A 2 1  A Z - 1 0 1  P U H P  PIT MODlPlCATIONS 1 0 9 8 5 6 4  2 . 2 9  2 5 1 5 7  1 1 2 3 7 2 1  1 5  1 6 8 5 5 8  
111A7.1 A Z - 1 0 2  PUHP PIT HODIPICATIONS 8 7 5 1 1 4  2 . 2 9  1 0 0 1 0  8 9 5 1 1 5  1 5  114276 

SUDTOTAL IIlAZ A Z  TNKIPRH PIT UPGRADES 1911698 2 . 2 9  4 5 1 9 7  2 0 1 8 8 9 6  1 5  3 0 2 8 1 4  

3 1 1 A N 1  T A N X  A N - 1 0 1  TO CRNlPLD B Y - P A S S  4 5 1 1 2 1  2 . 2 9  1 0 1 8 3  4 6 1 8 0 5  1 5  6 9 5 7 0  
312AN2 TANK AN-104 TO ORNIPLD B Y - P A S S  4 5 1 4 1 7  2 . 2 9  10337 1 6 1 7 7 5  1 5  6 9 2 6 6  

S U B T O T A L  3 1 Z A N  T O T A L  A N  TNKIPRW TRNSPIPIPE 9 0 ' 1 8 6 0  2 . 2 9  2 0 7 2 1  9 2 5 5 8 1  1 5  138837 

3 1 2 A P 1  A P - l o <  TNKlPRH TRO GRNlFLD B Y - P A S S  2 4 5 8 3  2.29 5 6 2  2 5 1 1 6  1 5  1 7 7 2  
3 1 l A P 1  2 l I - A P  TNKIFRH TRO G R N l P L D  B Y - P h S S  172810 2 . 2 9  1 9 5 7  1 7 6 7 6 8  1 5  2 6 5 1 5  

S"DI.OT*L ,1Z*P T O T A L  A N  TNXlPR" TRNsPlPrPa 1 9 7 1 9 4  1 . 2 9  4 5 2 0  20191.  1 5  , 0 2 8 7  

112AYI A Y - 1 0 1  PUHP PIT TO A Y - 1 0 1  PUHP PIT 1188850 2 . 2 9  2 7 2 2 4  1216075 1 5  1 8 2 4 1 1  

P*GE 2 OF 17 
DATE 0 1 1 1 1 1 9 8  1 1 t 1 7 : 0 5  
B Y  J P H I X L R I S H P I D K H  

sun SITE TOTAL . 
TOTAL ILL0CIT.N DOLLARS -..-.-..- .-..i.--- ....-.*.. 
1 1 0 8 5 2 0  8 3 6 5 0 2  3 9 . 5 0 1 3  

3 1 0 8 5 2 0  8 1 6 5 0 2  1 9 4 5 0 2 1  

2 5 7 1 2 1 4  6 9 2 4 6 8  3 2 6 5 7 4 2  

5 6 8 1 7 9 1  1 5 2 8 9 7 1  7 2 1 0 7 6 6  

8 5 0 1 0 5  0 8 5 0 1 0 5  
1 3 4 1 ' 1 8  1 4 1 9 9 6  5 7 6 1 9 4  

1 1 1 1 9 8  ,<I996 5 7 6 1 9 4  

1 1 4 3 9 8  111996 5 7 6 3 9 4  
7 2 0 7 6 5  2 0 2 8 6 7  9 2 1 6 1 1  

1 1 5 5 1 6 4  311811 1 5 0 0 0 1 8  

1 2 9 2 2 7 9  1 2 1 0 2 1  1113300 0 8  
1 O i P 1 5 1  3 1 1 1 0 2  1 1 7 0 5 5 4  

2121710 7 6 2 1 2 4  1 0 8 1 8 5 1  

5 1 3 1 7 6  1 7 3 6 1 3  7 0 7 0 1 9  
5 3 1 0 4 2  1 1 2 8 5 1  701893 





FLUOR DANIEL NORTHWEST. 1°C. 
LOCKHKED MARTIN SERVICES INC 
JOB NO. 2569 IALT-78) 
PlLB NO. Z5691L78 

* *  :EST ~ INTERACTIVE ESTIMATING * *  
MINI CROSS SITE X P E R  IAN-AZ-AY TO A P  TANK P A R M I  

ORDER O P  MAGNITUDE IALT-7El 
PHMCRO3 - ESTIMATE BASIS SHEET 

P A G E  I OP 17 
DATE 0 3 1 , 1 1 9 8  0 9 : 3 2 : 0 2  
BY JPHIKLRISHPIDXH 

1.. ESTIMATE PURPOSE 

ROUGH ORDER OF MAGNITUDE ISTUDYI BSTIMATK: THIS ESTIMATE WILL BE USED AS A OUIDELINE TO ESTABLISH COST AND FEASIEILITY 
01 PROPOSED PROJECT. 

a 

3 

ESTIMATE TECHNICAL m s I s  
-____I_______~___-~____s 

A. THIS ESTIMATE HAS BEEN PREPARED POR THE NUMATEC HANPORD INC AS REQUESTED BY PDNW PROJECT MANAGEMENT 
B. A DBSCRIPTION O F  THE TECHNICAL SCOPE OP W O R K  MAY BE POUND IN THE POLLOWING REFERENCE DOCUMENTS: 

LO1 #LHHC96WO-OOO CO-96-THRS-170, DATED PEB. 2 0 .  1990 
STATEMENT O F  WORK .PEED DELIVERY ESTIMATE. DATED PBB. 2 5 ,  I998 
PROVIDED PRELIMINARY SKETCHES IN ACCORDANCE WITH DRAHING LIST DATED MAR. I?. 1938 

C. PHIS ESTIMATB UTILIZES AN ESTIMATE WORK BREAKDOWN STRUCTURB. THE IWBSI IS USED TO DISTINOUISH BETWEEN PROJECT ACTIVITlES 

D.  THlS ESTIMATE ALSO UTILIZES A STANDARD PDNW DEFINED CODE O P  ACCOUNTS. 

ESTIMATE MET(IODOL0GY 

A .  DIRECT COSTS: 

AND ILSO MAY 88  USED AS A METHOD OF TRACKINO PROJECT COSTS AND SCHEDULE. 

___________~/_____s__p_p__p___II_ 

111  A BOTTOMS-UP TECHNIQUE HAS BEBN UTILIZED IN THE PREPARATION O F  THIS ESTIHATK. 
CONSTRUCTION LABOR, MATERIAL AND EQUIPMENT UNITS HAVE BEEN ESTIMATED BILSBD UPON ONE OR MOR6 OP THE FOLLOWING STANDARD 
COMMERCIAL BSIlHATlNO RESOURCES. PUBLISHED BSTIMATINB HANUALSIDATAEASES: IN HOUSE DATABllSBS R.S. WEANS 
RICHARDSON'S PROCESS PLANT CONSTRUCTION BSTIMATINO STANDARDS, NATIONAL ELECTRICAL CONTRACTORS ISSOCZhTTON. ISC. 
I N E C A I  WANUAL OF LABOR UNITS. BLBCTRICAL RKSOURCES. INC..ELECTRlCAL ESTIMATING P R I C E  A N D  L A D O R  M A N U A L  
THE UNITS MAY HAVE BEEN PACTORID/IDJUSTID BY THE BSTIMATOR AS APPROPRIATE TO REFLECT I N P L U B N C E S  B Y  CONTRACT. WORK 
SITE. OR OTHER IDENTIFIED PROJECT OR SPECIAL CONDITIONS. 

I l l  
I21 

B. DIRECT COST FACTORS: 
SALES TAX HAS B E E N  APPLXED TO ALL HATERIIILS AND EQUIPMENT PURCHASES AT e t .  

PROTECTIVE EQUIPMENT AND PROCEDURES. THE RATES W H l C H  HAVE BE88 APPLIGD A R B  AS FOLLOWS8 
SPBCIIL PROCEDURE ISWPI  PACTORS A R E  APPLIED A O A ~ H S T  DIRECT LABOR FOR ACTUAL TIHE LOST DUE TO T H E  PeRsoNNEL 

PROTECTIVE CLOTHING PACTOR HAS BEEN APPLIED - 4 0 %  
HISK W O R K  - 8 5 1  PLUS 1 5 %  FOR PROTEC~IVS CLOTHING. 

131 
1 4 )  

G B N K R A L  PORPHIN PACTOR OF 7 1  HAS BEEN APPLIED TO DIRECT CRhPT LABOR CREWS. 
0NSIT.B  l l B  CONSTRUCTION PORCBS INCLUDE A 33% CONTRACT ADMINISTRITlOH FACTOR AND A 38t DEWBRAL RBQUXREHENTS FACTOR. 
O P l l S T B  CONSTRUCTION PORCBS INCLUDG A 1 9 . 9 0 1  CONTRACT ADHXNISTRATION PACTOR. APPLIED FACTORS lHCLUDB COSTS POR 
8 1 0  PACKLOB PREPARATION. CONTRhCT H A N l O ' 2 H B N T  L ADMINISTRATION AND PROJECT MANIDPMGNT L PLANNING. 
A IhCTOR OF 1 0 1  HAS B E E N  APPLIED TO DIRECT CRaPT LABOR TO ALLOW FOR USAGE OF 
GOVERNMENT OWNED EQUIPMENT CONTROLLED B Y  DYNCORP. 

i 



FLUOR DANIEL NORTHHEST, INC. If IBST - INTERACTIVE ESTIIATINC .* 
LOCKREED HARTIN SERVICES INC HINI CROSS SITE XPER IAN-AZ-AY TO AP TANK PARMI 
JOE NO. Z 5 6 9  IALT-781 ORDER OF HAGNITUDB IALT-781 
P I L E  NO. Z5691L1B PHHCROl - ESTIMATE BASIS SHEET 

PACE 5 OF 17 
DATE 01/11/98 0 9 a 1 2 : 0 2  
B Y  J P I I / K L R / S H P / D K N  

C. INDIRECT COSTS: 
FIXE0 PRICE CONTRACTOR OVERHEAD. PROFIT, BOND AND INSURANCE COSTS HAVE BEEN APPLIED ARE THE POLLOWING PERCENTAGES: 
LABOR 2 5 1 ,  EQUIPflENT USE - 01.  MATERIAL -251,  SUBCONTRACT - 1 0 1 .  AND EQUIPMENT - O (  . AN0 ARE REFLECTED IN T H E  
*OHiPfBLI’ COLUMN O F  THE ESTIMATE DETAIL REPORT 

D. RATES: 
# I ,  POX ESTIHATINO P l l l l P O S 8 S .  L V I l l l i O B  PONY IaTES BY O P B I I A T r O H  CODE WAVE BEeN DEVELOPED BASED UPON RECENT COST HISTORY AND Ao;;.sTno.To.nsbl;cT.IND~s.T~~ rvBn~or.An~cw R A T e s ; ~  . . ~ ~  ~~ 

I 2 1  FLUOR DANIEL NORTHHEST SERVICES 1COHSTRUCTION CRAFT LABOR1 RATES ARE THOSE LISTED IN APPENDIX A TO THO HANPORD S I T E  
STABILlZATION ACREEMSNT lHSSA1. THE HSSA RATES INCLUDE BASE WaGE, P2INGE BEHEPITS AND OTHER COMPENSATION AS NEGOTIATED 
BETWEEN FLUOR DRNIEL HANPORD. INC. AND THE NATIONAL BUILOINO AND CONSTRUCTION TRADES DBPARTHKNT APL-CIO. FLUOR DANIEL 
NORTHWEST COST ESTIMATINO INCORPORATES FACTORS TO COVER ADDITIONAL COSTS FOR WORKHEN COHPENSATION. FICA. STATE AND 
FEDERAL UWEHPLOYHENT INSURANCE AND CLAIPEE TO DEVELOP A FULLY BURDENED RATE BY.CRAPT. 

E. S I T E  ALLOCATIONS FACTORS: 
SITE ALLOCATION FACTORS A R E  DBVBLOPEO AND P R D V ~ O E D  BY FLUOR DANIEL HAHPORD ( P O H I  FOR ESTIHATINC use.  
1 x 1  COVBRHHENT FURNISHED SERVICES RATE 19 APPLIED TO ALL COSTS T O  LIQUIDATE GOVERNMENT FURNISHED SERVICES PROVIDED THE 

121  HANFORD SITE CLA AN0 ESS POP. P Y 9 8  1181)  P Y  99 11511, PY 0 0  ( 2 2 1 )  WERE APPLIED TO ALL COSTS TO LIQUIDATE THE HANPORO 
ENTERPRISE COMPANIES, 1 %  FOR PDNH AND PDNHS ICONSTRUCTIONI 

GENERAL L ADMINISTRATIVE COSTS AND ESSENTIAL SITE SERVICES I 1 . B .  P L R B .  HATER ELECTRICAL. ETC.1 

PDNW APPLIED T H E  ABOVE FACTORS TO ESTIHATBO COSTS AS POLLOWS: 

111  FOH CFSfCLA - LABOR FACTOR: A COHPOSITE FACTOR BASED UPON PY 98 TBRU PY 0 0  RATES HAVE B E E N  APPLIED TO TOTAL FDNW LABOR 
COST AS FOLLOHSI 
A f E  (TITLE I1 ONLY) COSTS - 3 1 . 5 2 .  AEfCM COSTS - 26.261. PDNHS CONSTRUCTION LABOR - 2 6 . 6 6 i .  

Ill PDH MPRfGLA HATBRIAL FACTOR8 A COHPOSITE FACTOR OF 2 5 . 8 1 t  BASED UPON P Y  98 THRU PY 0 0  RATES I I A S  BEEN. APPLIED T O  PONW 
CONSTRUCTION MATERIAL. PONW PROCURBHENTS A COHPOSITB PACTOR OP 2 4 . 9 8 1  HAS B E E N  APPLIED BASED UPON P Y  9 8  AND ~ 1 9 9  
RATES. 

1. ESCALATION 

5. CONTIHDSWCY -.-..------- 
A.  DBPlNlTlON OP CDNTlNDBNCl a9 PROVlDBD B Y  DOE 

*COHTINOBNCY COVERS COSTS THAT MAY RESULT PROH INCOHPLETE D E S I B N .  UNFORESEEN AND UNPREDICTABLE CONDITIONS. OR 
UHCBRTIINTIOS WITHIN THE D E F I N E D  PROJECT SCOPE. THE AMOUNT OF CONTXNOENCY H I L L  DEPBND ON Tl lS  STATUS OF DESIGN. 
PROCUREMENT. A N D  CONSTRUCTION, AN0 THE COMPLEXITY AND UNCERTAINTIES O F  THE COMPONENT PARTS O F  THE PROJECT. CONTINGENCY 
IS NOT TO B E  U S E D  TO AVOID MAKING AN ACCURATE ASSBSSMENT O F  EXPECTED COST. IOPPICE OF WASTE HANAOEHENT IEH-301 COST AND 
SCHEDULE GUIDE. 



Q 
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FLUOR DANIEL NORTHHSST. INC. 
LOCXHBED MARTIN SERVICES INC 
JOB NO. 2 5 6 9  IALT-781 
F I L 8  .NO. Z5691LlB 

f. IEST ~ INTERACTIVE ESTIMATING * *  
M I N I  CROSS SITE X F E R  I A N - A Z - A Y  TO A P  TANK FARM1 

ORDER OF MAGNITUDE (ALT-781 
PHMCRO3 - ESTIMATE BASIS SHEET 

FACE 6 O F  27 
DATE 03/31/98 09:32:02 
B Y  J P M / K L R / S W F / D K H  

S .  CONTINGENCY ALLOHANCE DUIDGLINES 

THE DOE GUIDELINE IREF. 5 7 0 0 . 3 1  CONTINGENCY ALLOWANCE FOR A STUDY ESTIMATE (STANDARD Z O t - 3 0 1 1  IEXPERIMENTAL 301-5011 

c. n r a w x m L o m  

CONTINGENCY IS EVALUATED A T  THE LOWEST W O R K  BRELKDOWN STRUCTURE I X E S I  LEVEL WITHIN.THS COST BSTIWITE DETAILS. IT IS 
SUMMARIZED AT UPPER HBS LEVELS A N D  REPORTED ON THE sunm.RY REPORTS. 

D. ANALYSIS 

AN ASSESSHENT OF DESIGN MATURITY. WORK COMPLEXITY AND PROJECT UNCERTAINTIES HAS BEEN PERFORMED. AN EXPLANATION OP THIS 
ASSGSSMENT A N D  CONTINGENCY RIileS HHlCH HAVE BEEN ADDED T O  THE COST O F  WORK ARE AS POLLOHSI 

ENOINGERING: 

WBS 11/12/50 

A N  AVERAGE CONTXNGENCY OP 1 0 1  WAS APPLIED TO ENOINEERIHG AND OPERATING CONTRACTOR COSTS DUE TO THE PERCENTAGE METHOD USED 
TO ATTAIIN COSTS. 

CONSTRUCTION: 

nus 3 1 1 ~ ~  

RADIATION IS PRESENT: A N  l i m a w m c e  FOR PIT DBCONTAM~NATION HAS BEEN ESTIMRTED A N D  THE FINAL STUDY ON HOW THE PITS CAN BE 

BSTABLISRBDI THEREFORB TYPE OP S W D  COSTS m y  N A V E  TO B S  ADJUSTED AND SOHB FVNDING FOR BURNOUT N A Y  B e  REOUIRED. 

A N  AVERAGE 151 CONTINGENCY IS APPLIED T O  ZIl.AP'VALVE PIT'MODIFICATIONS DUE TO UNKNOHN PIT CONTAMINATION A N D  WHAT T Y P E  OF 

DECON IS FORTH COMING, NO DETERMINATION HAS BEEN MADE AS TO THE DISPOSAL REQUIREMENTS. A L S O  R A D I A T I O N  L E V E L  H A S  NOT BEEN 

WBS 3lllY 

AN A V E R A G E  1 5 1  CONTINGENCY IS APPLIED TO AY TANK FARM PUMP PIT HODIPICATIOXS DUE TO UNKNOWN CONTAMINATlON ELEVATIONS AND 
POSSIBLE SCHEDULING PROBLbMS DURING RETROFIT OS PIT JUMPBRS. IF CONTRHINATION LeVBLS A R E  HIGHER TNAN ANTICIPAIPD COST FOR 
RADIATION CONTAINMENT. SUCH A S ,  GREEN HOUSB. STEP OFF PAD, AND HEPA PILTRATION SYSTEMS HILL INCREASE COSTS, IF MORX CREWS 
ARE UNkBLE TO MAKE JUMPER CHANGE-OUTS DURING REGULAR WORKING HOURS A N D  HAVE TO COMPLETE JUMPER INSTALLATION DURING PREMIUM 
TIME. LABOR COSTS WILL INCREASE SIGNIFICANTLY. 

HBS 3llAZ 

AN AVERIGB 151 COWTIWOBNCY IS A P P L l S D  TO A %  TANK FARM PUMP PIT MODIFICATIONS BECiUSe ADDITTONAL PIFINO PLUSHIN(I NECESSARY 

TESTING iND COMPLETION OF PLUSHIND DPBRATIONS. . TO REDUCE RADIATION LEVEL I N  DRDSR TO REHOVE m n e m s .  ADDITXONAL PLUSHINO WILL RDD TO CRAFT DOHN TIME W H I L E  HAITINO p . 0 ~  



FLUOR DANIEL NORTHWEST. INC. 
LOCKHEBD HARTLN SERVICES INC 
J O B  NO. 2569 IILT-?Bl 
P I L E  NO. 25691L78 

.. ZEST - INTERACTIVE BSTIHATING * *  - _ _  . . . . . .... . . . .. . 
R OP HAGNITUDB I A  

PHHCRDl - ESTIHATE 

M I N I  CROSS SIT= X P R l  {XB-AZ- I IY  T O  AP TANK PARHI 
ORDB LT-181 

BASIS SHEET 

PAGE 7 OF 1 7  
Dire 03111f98 09:32:02 
B Y  JPH/KLRlSHP/DKH 

UBS 1 1 2 A N .  AY, A 2  

I N  A V E R A G E  O r  15- CONTINGENCY IS APPLIED TO PIPELINE HORX DUB TO THE UNDERGROUND OBSTRUCTION THAT H A Y  CAUSE GRADE CHANGES. 
ROUTING CHANGES AND WORK METHOD DUE TO THE CONTAMINATION PRESBNP DURING EXCAVATION. TESTING METHODS HliY B E  CHANGED UPON . OPERATIONS FINAL APPROVAL OP LEAVING Covkn BLOCKS OPP FOR DURATZON OR CONSTRUCTIOW. A UNDERGROUND SCAN HAS B E E N  DONE DUB 

I 

sxhcr DSPTX AND OBJECT INDBHHIIICATION IS NO CLEAR. DUE TO THESE UNCERTAINTIES MORE SAFETY PRECAUTIONS HAY NEEDED 
uwrrr. DISCOVER OP W E S B  U N K N O W N S  ARE UNCOVERED. ALSO FLUCTUATIONS IS COSTS  ILL NECESSITATE ADDITIONAL CONSTRUCTION SUPPORT 
COSTS. 

YBS 3 2  

AN AVERROE OF 3 0 1  CONTlNOENCY IS APPLIED TO *ORBEN PlBLD CONSTRUCTION. DUB TO UNXNOWN OBSTRUCTION BOTH BELOW AND ABOVS GROUND 
THAT WILL H A V E  T O  B E  RELOCATED OR PIPELINE ROUTING WILL HAVE TO BE CHANQGD. NEW PIPELINE BERMS MAY 00 OVSR BXISTING, DRAIN. 

PIPING WILL BE REROUTED IN BITHER CASB ADDITIONAL COSTS WILL BE NEEDED TO FUND SUCH OPKRATIONS. 
LINES. D R A I N  PIELDS, PROCESS A N D  R A W  WATER LINE VALVE PXTS. IP THIS OCCURS EXISTINO LINES W Z L L  H A V E  TO BE RELOCATED OR .wn 

6. ROUNDING . 
I.------ 

ESTIMATE ROUNDED AND ADJUSTED 



FLUOR DANIEL NORTHWEST. INC. 
LOCXHEBD MARTIN SERVICES I N C  
JOB NO. 2 5 6 9  IALT-78) 
PILE NO. Z S O I L 7 B  

.. IEST - INTERACTIVE ESTIMATING * *  
MINI CROSS SITE XPER IAN-AZ-AY TO AP TANK PARHI 

ORDER OF HAONITUDE IALP-781 
PHMCROI - BSTIHATE BASIS SHEET 

PAOE 8 OF 1 7  
DATE 03/31/98 09:32:02 
BY JPHIKLRISHPIDKH 

I .  REMARKS 
_---*.I- 

HAJOR ASSUMPTIONS WHICH H A V E  B E E N  MADE I N  THE PREPARATION OP THIS ESTIMATK A R E  AS poLr,ows: 

EXCAVATION ASSUMPTIONS: 

A . 1  ALL T R E N C H  hXCAVAPIONS I N S Z D B  PARI4 AREA ESTXMATBD TO B E  COMPLETED B Y  HRND. 
B.1 ASSUME HACHINB ASSISTANCE ON TRENCH BACKFILL. THIS INCLUDES DUMP TRUCK 6 LOADER 
C.1 ASSUME ALL PILL FOR S l l I B L D l N G  BERM YlLL BB AVAILABLE IN TANK FARM. 
D.) ASSUME ALL CDP CAN BE PLACED I N  POUR DAYS. HOBElDBnOBB WAS ESTIMAIKD POR POUR DIFFERENT DAYS. 
E.] ESTIHATE lNCLVDeS NINE POTHOLB LOCRllONS AS MARK8D ON DWOS BY COWSTRUCTION HANIOER. THESE POTHOLBS A R E  ONLY FOR ORADE MIRKS. 

P.1 SHIELDING B E R M  PIOUREL! TO H A V E  R POUR POOT PLAT TOP WITH 2 TO 1 SLOPES. 
?HI POTHOLES A R E  FIGURED USING THE GUZZLER TO SEE BPPECTIVENESS OP MACHINE. 

PlPELINB IHSCWANICALI  ASSUMPTIONS: 

A . 1  ASSUWB KSTIWIITE DOES NOT R E Q U I R E  DRAIN PROH AZ.PIT. 
8.1 ASSUHE DEHO'D MATERIALS HILL B E  BURIED AS L L H .  

D.I. ASSUME EXCAVATION MATERIALS TO B E  HANDLED DURING GREEN PIELD PORTION O P  PROJECT U I L L  BE FREE FROM 

8.1 ASSUHE PIPINO CONNECTION TO AN TANX PARH PITS A L B HILL BE OUTSIDE 0 1  PIT. FUNDING FOR REHOVAL 6 

P.1 ASSUHB PROCEDURES HILL ALLOW SENSITIVE LEAK TEST OF PIPING AT W - 0 5 8  CROSS SITE TRIINSFBR. 

c.1 APPLXBD AY PIT HODIPICATION AHOUNT TO AP PIT HODIPICATIONS; NO DIRECTION OR DETAIL neRE PROVIDED. 

ANY CONTAMINATION RADIATION OR OTHERWISE. 

REPLACEHENT OP COVER BLOCKS IH NOT IN ESTIMATE. ALSO R8TROPITTING OP JUMPERS IS HOT I N  ESTIMATE. 

0 : )  ASSUME L x Q w - 7 2 o  HODIPICATIONS HILL NOT BE ADDRESSED B Y  THIS PROJECT. 

H.1 ASSUHE REVISIONS TO CANTON AYE WILL NOT BE RSQUIRED. 

1 . 1  ASSUME HASTBR PUHP SHUTDOWN HILL BE PROVIDED B Y  ANOTHER PROJECT, PUNDINO IS NOT IN THIS ESTIMATE. 

ELECTRICAL L INSTRUIZENTATION: 

A + )  BLECTRICAL HORK PERPORHBD OUTSIDE OF THE TANK FARH, WITH NO SWp PACTOR APPLlBD INCLUDKSi TERHINAL B O X B S  CONTROL ENCLOSURES, 

6 . 1  CATHODIC PROTECTION WILL B E  PLACED WHEN THE TRENCH WALLS ARE SHORED. 
C.1 ANODE HEADER &ND LOOP WILL 86 IN THE SAME TRENCH AS PIPE IS RUN+ 

INSTALLINO CONDUlTSIPITTINGS, SIR8 AND CABLB. 

! 
i . .  



PLUOR DANIEL NORTHWEST. INC. 
LOCIHEED MARTIN SSRVICBS INC 
JOB NO. 2 5 6 9  IALT-781 
PILE N O .  Z5691L1B 

IEET - INTSRACTIVE S S T I M A T ~ ~ ~ G  .* 
MINI CROSS SITE XPER IAN-AZ-AY TO AP TANK PARMI ' 

ORDER OF MAONXTUDB IALT-781 
lHMCRO4 - COMPANYlllBS SUMMARY 

SORT 
CODEIWBS DESCRIPTION ___.----.__--..-..______._____.__..---.. 

IDeseriptlon not available) 

111000 DEFINITIVE DESIGN 

SUBTOTAG 11 BNCINEBRINO 

SUBTOTAL 1 SNGIWEERINO 

500000 O P C  COSTS 

SUBTOTAL 5 OTHER PROJECT COST 

TOTAL lDorcrlption net a v n i l a b l a l  

PlDH P L U O R  DANIEL HANPORD. INC. 

110000 HEALTH PHYSICS TECHNICIAN 

SUBTOTAL, 11 TOTAL CIPORCSS CONSTRUC 

. SUBTOTAL 3 TOTAL CONSTRUCTION 

TOTAL PDH FLUOR DANIEL HANPORD, INC. 

PDNY PLUOR DANIKL NORTHWEST 

121000 ENGINEERING INSPECTION 

SUBTOTAL 1 ENGIWEERINO 

3 l I A P 2  2 I l - A P  VALVE P I T  HODlPlCATlONS 

SUQTOTRL 3 x 1 ~ ~  *P TNKIFRW PIT u P a R m u s  

111AY1 A Y - 1 0 1  PUMP PIT HODIPICATONS 

ESTIMATS 
SUBTOTAL _.._____ 

2 8 2 5 9 2 8  

2 8 2 5 9 2 8  

2 8 2 5 9 2 8  

6 7 2 8 9 8 1  

6 7 2 8 9 8 1  

9 5 5 4 9 0 9  

'71'2 6 1  I 

1 2 2 6 7 3  

7226'71 

7 2 2 6 7 1  

2 2 8 6 9 6 9  

2 1 8 6 9 6 9  

369281 

169281 

1 6 9 2 8 1  

0.00 

0.00 

0.00 

1.34 

1.14 

0 . 9 4  

2 . 2 9  

1 . 2 9  

2 . 2 9  

2 . 2 9  

2 . 2 9  

2 . 2 9  

2 . 2 9  

2 . 2 9  

2 . 2 9  

0 

0 

0 

90168 

90168 

90168 

1 6 5 1 9  

1 6 5 1 9  

1 6 5 4 9  

1 6 5 4 9  

5 2 1 7 1  

5 2 3 1 1  

8 4 5 6  

8 1 5 6  

8 4 5 6  

SUB CONTINDENCY 
TOTAL t TOTAL .--...-.. -.--. ....*.-- 
2 8 2 5 9 2 8  

1 8 2 5 9 2 8  

' 2 8 2 5 9 2 8  

6 8 1 9 1 4 9  

6819149 

9 6 4 5 0 7 7  

7 1 9 2 2 2  

1 3 9 2 2 2  

7 1 9 2 2 2  

'719222 

2 1 1 9 1 . 0  

2 1 1 9 3 4 0  

3 1 1 1 1 1  

377'717 

1 7 1 7 1 7  

1 0  

T O  

10 

10 

1 0  

1 0  

1 5  

1 5  

1 5  

15 

10 

10 

15 

1 s  

1 5  

2 8 2 5 9 2  

2 8 2 5 9 2  

2 8 2 5 9 2  

6 8 1 9 1 1  

L B 1 9 1 ,  

9 6 4 5 0 1  

110881 

, 1 0 8 8 1  

1,0883 

110881 

2 1 3 9 3 4  

2 1 3 9 1 4  

5 6 6 6 0  

5 6 6 6 0  

5 6 6 6 0  

PAOS 9 OF 1 1  
DATE 01111198 0 8 : 1 1 1 5 *  
B Y  JPMIXLRISMFIOKH 

SUB 
TOTAL ._._ ..... 
3 1 0 8 5 2 0  

1108520 

1 1 0 8 5 2 0  

7 5 0 1 0 6 ,  

7 5 0 1 0 6 ,  

1 0 6 0 9 5 8 5  

8 5 0 1 0 5  

8 5 0 1 0 5  

8 5 0 1 0 5  

8 5 0 1 0 5  

2 5 7 3 2 7 1  

2 5 1 1 2 1 4  

4 1 4 3 9 8  

4 , 4 1 9 8  

4 1 ' 1 9 B  

SITE 
hLL0CAT.N .....---- 

1 0 8 0 8 3 2  

l 0 8 0 8 3 2  

1 0 8 0 8 3 2  

0 

0 

1 0 8 0 8 3 2 

0 

0 

0 

0 

8 9 4 7 2 1  

8 9 4 1 2 7  

1 4 1 9 9 6  

1 4 1 9 9 1  

141996 

TOTAL . 
DOLLARS -..--...- 

1 1 8 9 1 5 3  

,189352 

4189151 

7 5 0 1 0 6 4  

7 5 0 1 0 6 4  

I1690.1'1 

' 8 5 9 1 0 5  

1 4 6 8 0 0 2  

1 4 6 8 0 0 2  

5 7 6 3 9 4  

5 7 6 3 9 .  

5 7 6 1 9 4  



FLUOR DANIEL NORTHWEST, INC. 
NUUATEC HANFORO INC. 
JOB NO. Y-314ALT.  
F I L E  NO. Y314BA12 

** IEST ~ I N l E R A C l I V E  E S I I M A T I N G  **  
FEED DELIVERY CONCEPTUAL DESIGN - COST SAVINGS 

PHASE 11 OPC'S, DESIGN 6 CONST. AN,AP,AY,AY,A2,2E4W 
PHMCROl - PROJECT C O S T  SUMUARY 

PAGE OF 
DATE 0 3 1 2 5 1 9 8  13:57:46 
BY FCO 

OESH 

FOH 

FONW 

LWHC 

L U S l  

NHC 

RL 

S I T E  

OE6S HANFORO. INC. 

FLUOR DANIEL HANFORO, INC. 

FLUOR DANIEL NORTHYEST 

LOCKHEEO MARTIN HANFORO CORP. 

LOCKHEEO UARTIN SERVICES, INC. 

NUUATEC HANFORO CORPORATION 

DOE RICHLANO OPERATIONS 

SUBTOTAL 

S I T E  ALLOCATIONS 

(ADJUSTED T O  HEET OOE 5100.4) 

PROJECT TOTAl 

40,000 1 0  0 40,000 

1,130,000 1 0  110,000 1.240.000 

18,710,000 25 4,600,000 23.310.000 

760.000 1 0  ~ 0 , 0 0 0  840,000 

60,000 20 10.000 70,000 

1,980,000 1 0  200,000 2.180.000 

40,000 1 0  0 40,000 

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

22,720,000 22 5,000,000 27,720,000 

5,670,000 7,110,000 

, 6.440:OOO 34,830.000 

*--.-----.------..----------------------..~ 
TYPE Of 
ESTIMATE 

fONY LEA0 ESTIMAr lHG 
EST1 MATOR UANAGER 

PROJECT 
MANAGER , 

CLIENT 

______.___.___...___~_________________.___ 
_________________.______.__._-________..______________._________ 
___________________.___..._..-________.______________.__..____.. 
+.----.-.--..--.-.---.------......-.....-.---..--.-----.....----..------.--.-.--....----..-...-..-...-.--.---...-.--.-.- 

(ROUNOEOIAOJUSTEO T O  THE NEAREST In 10.000 I 100,000 Is - PERCENTAGES NOT RECALCULATED T O  REFLECT ROUNDING) 



9 
c w 

FLUOR DANIEL NORTHWEST. IHC. 
NUMATEC HANFORD L H C .  
JOB NO. W-314ALT 
F I L E  YO. U314BAIZ  

f f  IEST . INTERACTIVE ESTIHATING **  PAGE O F  
FEE0 DELIVERY CONCEPTUAL DESIGN - COST SAVINGS DATE 0 3 / 2 5 / 9 8  13:57:31 

PHASE I 1  OPC'S, OESlON k CONST. AN,AP,AL!,AY.AZ,2E/W BY FCO 
PHMCROZ - W O R K  BREAKOOYN STRUCTURE ( Y B S )  SUMMARY 

1A PM 8 1YTEGRATlON 
1 8  PROJ ENOLNEERING 
I C  SE MANAGEMENT 
10 PUALITY ASSURANCE 

SUBTOTAL I P R O J E C T  i c n T  PHASE 1 1  

635510  12.74 8 0 9 6 4  716474  1 0  7 1 6 4 7  788121  
' 224708  12.74 28628  253336  10 25334  278670  

28560 12.74 3 6 3 9  32199  1 0  3 2 2 0  3 5 4 1 9  
167448  12.74 2133% 1 8 8 7 8 1  10 1 8 8 7 8  207659  

1056226  12.74 134564  1190790  1 0  119079  1309869  

2A PERMlTTlHG 4900 12.73 624  5524  1 0  552  6 0 7 6  
2B SAFETY AHALYSIS 36126  12.74 4602  40728  10 4073 4 4 8 0 1  

SUBTOTAL 2  PERMITTING & SAFETY PHASE I 1  41026  12.74 5 2 2 6  46252 1 0  4625  50877  

SU8TOTAL 3 OPC A C T I V I T I E S  PHASE I 1  

4 8  CONSTRUCTION CAP-1021104 SN-650)  

SUBTOTAL 4  U - 2 1 1  

5A 
5 8  
5c 
5 0  
5E 
5 1  

SUBTOTAL 5  PHASE 2  

PROJECT TOTAL 

348805  12.74 4 4 4 3 8  393243  
863155 12.74 109966  973121  
324132  12.74 41294  3 6 5 4 2 6  

151672  
161444  
162090  

1562091  
559363  

12518136  

15.60 
18.22 
15.67 
23.36 
19.27 
28.78 

23655  
29414  
2 5 3 9 7  

3 6 4 9 7 3  
107780  

3603234  

175327  
190858  
187487  

1927064  
667143  

16121370  

1 0  
1 0  
1 0  
10 

10 

22  

p 3. 

39324  
9 7 3 1 2  
36543  

. 4059.. 

177230  

i .  ,98655. , .  
,', 9 0  655 . .: 

25 
26  
2 7  
23  
23  
24 

44672  
49619  
5 0 2 2 2  

436081  
155147  

3869581  

4 3 2 5 6 7  
1070433  

401969  
44645  

' 1949614  
. .  
5 3 9 8 1 3  I..:. 
6 3 9 8 1 3  
t:A. 

219999  
240477  
237709  

2363145  
822290  

19990951  

' 15116796  27.49 4154453  19269249  24 4605322  23874571  

0 
0 
0 

69131  

69131  

. o  
0 

0 

0 
0 
0 
0 

0 

176735  

176735 

70217  
76995  
76305  

790682  
278079  

5567830  

6 8 6 0 1 0 8  

TOTAL 
DOLLARS 

.i=.sllliss* 

788121  
278670  

35419  
276790  

1379000  

6076  
44801  

50877  

432567  
1070433  

401969  
44645 

1949614  

716548  

716548  

30734679  
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** I E S T  ~ INTERACTIVE E S T l H A l l N G  **  
FEED DELIVERY CONCEPTUAL DESIGN - COST SAVINGS 

FLUOR OAHIEL HORTHYEST. I H C .  
HUHATEC HANFORO INC. 
J O B  NO. Y-314ALT 
F I L E  NO. Y 3 1 4 A L T  

PHASE 1 1  OPC'S, DESIGN 6 CONST. AH,AP,AY,AY,AZ,ZEIY 
PHMCRO3 . EETIHATE BASIS SHEET 

PAGE O f  
DATE 0 3 I 2 7 1 9 8  15:31:39 
BY FCO 

T I T L E  I 1  I l l ,  GENERAL REPUIREHENTS, COHSTRUCTION SUPPORT AND HPT'S ARE BASED 
3. AU TANK F A R M  

O N  PERCE~ITAGES CALCULATED F R o H  DIRECT CONSTRUCTION C O S T  SAVINGS AS FOUND I N  5C1101  T I T L E  I 1  
5C2101  T I T L E  1 1 1  
5C4100 GENERAL REQUIREMENTS 
5 C I J 1 0  lHSTRUMEHlATlON FLUSH P I T  
5 C k J 2 1  INSTRUHENTATION CLEANOUT BOXES 
5C1K01  CONSTRUCTION SUPPORT 
5C6100 HPT SUPPORT 

' Y E S ' S  5 C 1 J 1 0  8 5C4JZL. 

4 .  A I  TANK FARH 
5 0 1 1 0 1  DRAYIIIGS 
5 0 2 1 0 1  
5 0 4 A 0 9  
5 0 4 A 1 0  
5 0 1 8 0 9  
5 0 4 B 1 0  
5 0 4 1 0 0  
5D1K09 
506100 HPT SUPPORT 

5. A2 TAHK FARM 
S E I 1 0 1  T I T L E  I 1  
5 E 2 1 0 1  T I T L E  1 1 1  
5 E 4 A l O  TANK 1 0 1  SLUCE P I T  C 
5 8 4 8 0 9  1ANK 102 SLUCE P I T  B 
5 E 1 1 0 0  GENERAL REPUIRMEHTS 
5 1 1 5 2 4  INSlRUHENlATlOH CLEANOUT BOX 
5E4K09 PROJECT SUPPORT CONST. 
5 E 6 1 0 0  H P l  SUPPORT 

6. 200 E I Y  
5 1 1 1 0 1  T I T L E  I 1  
5 1 2 1 0 2  T I T L E  111 
514AOO GENERAL REPUIREHENTS 
5 1 1 8 0 0  GENERAL REQUIREMENTS 
514COO AX-A VLV P I T  UPGRADES 
511D01  E l e c t r i s a l l l n r t r u . e n t e f i O n  
5 1 4 E 0 1  A - A  VALVE P I T  UPGRADES 
51CF01.200 E I Y  A - A  6 A - B  SITEYORK 
5 1 1 1 1 2  EXCEPllONS YORK OFF 
5 1 L K 0 9  PROJECT SUPPORl CONST. 
5 1 6 1 0 0  HPT SUPPORT 

T I T L E  I 1  1 1 1  GEWERAL.REPUIREWENTS CONSTRUCTION SUPPORT AH0 HPT'S ARE BASED 
O W  P E R C E ~ T A O E ~  CALCULATED FROM O I R E C T  CONSTRUCTION C O S T  SAVIHGS A S  FOUND IN 
Y B S ' S  504A09. 504A10,;504B09, 8 504810.  

I .. . i:,; ;; 
T I T L E  I 1  I 1 1  GENERAL REQUIREMENTS ~ G O H S J ~ U C r l O N  SUPPORT AND HPT'S ARE BASED 
ON P E R C E ~ T A G E ~  CALCULATED FROM. O I R E C ~ C O ~ ~ ~ R U C T I O H ~ C O S T  SAVINGS A S  FOUND I N  
UBS'S  5E4A10. 5E4B09, 6 5ECJ24. . .  

&,' .: : . 
.< 2 i_ . .  ,.... -v 

. .  
I .  . . ~  pt;z 
<: 

THIS SCOPE OF YORK PER DISCUSSION WILL  BE COMPLETELY DELETED Y l l H  THE 
INSTALLATION OF THE PROPOSED FEED DELIVERY SYSTEM. THE COST SAVINGS 
FOUND I N  THE ESTIMATE REFLECTS THE AMOUNT FOUND I N  THE Y - 3 1 4  REV. 7 
ESTIHAlE.  

7. SAVINGS FOR PHASE I 1  OTHER PROJECT COSlS ( Y B S ' S  1, 2 8 3 )  ARE BASED ON PERCENTAGES OF THE TOTAL COST SAVINGS FOR 

i i E H 5 K ! . ( 1 % ) ,  VBS 5 8  AP (1%). Y B S  5 C  AY (1%). UBS 5 0  AY (22%). YES 5 E  A 2  (9%) 8 !JUS* 5 1  200 E I V  (100%). 
\ 



** I E S T  - INTERACTIVE ESTIHATIWG ** 
FEE0 DELIVERY CONCEPTUAL DESIGN - COST SAVINGS 

PHASE 1 1  OPC'S OESIGY 6 CONST. AN,AP,AU,AY,AZ,2EJU 

FLUOR D A N I E L  NORTHWEST, INC. 
NUHATEC HAYFORO IWC. 
J O B  N O .  W-SlLALT 
F I L E  N O .  U314BA12 P H M C R O ~  . E ~ I H A T E  DETAIL B Y  UBS I COST CODE 

PAGE 1 
DATE OC111198 08:38:21 
BY FCO 

lA0101 PH a INTEGRATION 

1 L S  8657 635510 0 0 0 0 0 . 635510 160101.99 SUBCONTRACTOR LABOR 
lA0101.9900100 COST SAVINGS PHlIHTEGRATION 060 ________________________________________~~-.~~~.~-~~~..~.-~. . . .~~~~~.~--~-~----~.- .  

0 0 0 
0 0 635,510 

0 0 
0 635.510 

8,657 
635,510 

SUBTOTAL SUBCOHTRACTOR LABOR 

................................................................................... 
8.657 0 

635.51 0 
TOTAL COST CODE 06099 

WBS 1A0101 
(ESCALATION 12.74% ~ CONTINGENCY 10.00 %) 

0 
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SI 
51 
51 
SI 

INVZTC 
CNIZTC 
ZNYLIC 
1 N l l Z I C  

611tZOC 
O Z L C 6 C  
S ' L I 9 I  
L O L I O I  

SC9L9 
* I 8 8  
LCIOT 
1 S L 9  

L 6 T S 1  

o * o o z  
LEI52 

8000057 

ir9CZ6 
t 6 t 9 L 5  

C L 9 0 5 1  

ZIOI6 
0 9 9 9 5  

0 9 9 9 5  

03995 

L 8 l E Z  

KCOtI 
9 5 1 8  

9 5 I 8  

9 S I 8  

O S O S L  

os052 

62'2 

67.L 

1 6 1 9 1 s  

D6CPI5 

6 C 0 5 1 9 I 

6 C 0 S I 9 I 

0 z 8 9 P L 1 

0 7 8 9 8 2 1  

51 

SI 

6L'L 

62'2 

O L L L I O I  

OLzLrOI 

89016C9 

S 9 E 0 L 8 Z 

COS0LSF 

FOSOLEC. 



FLUOR DANIEL NORTHWEST. INC. 
LOCKHEED HARTIN SERVICES INC 
JOB NO. 2569 IALT-11 
P I L E  NO. Z5691AT1 

YBS OESCRlPTlON ....................................... 
311ANS VLVlPIT A N - B  TO PUMP P I T  A Z - 1 0 2  

SUETOTAL 312AN TOTAL AN T l r X l P R H  TRNSP/PIPE 

lI2AP1 AP-241-040 T I E  IN ' 

112AP2 241-IP P I P  TO GRNIFLD PlPlNO 

SUBTOTAL 1 1 2 A P  TOTAL A N  TNKIPRH TRNSPlPIPE 

IlllYl A Y - 1 0 1  P U M P  P I T  TO A Y - 1 0 2  PUMP P l f  

SUBTOTAL 1lZAY 'TOTAL A N  TNKIPRH TRNSPlPIPS 

0 ll2AZ1 AZ-102 lTNKlPRH TO GRNIPLD BY-PASS 

& 112121 i Z - 1 0 1  PUMP P I 1  TO RZ-102 P U M P  PIT 
i i 2 ~ z a  ~ z - 1 0 2  P U H P  PIT TO ~ ~ - 1 0 2  PUMP P I T  

SUBTOTAL 1 1 2 A Z  TOTAL AN T N K l P R H  TRNSFlPIPS 

SUBTOTAL 31 TOTAL CIPORCSS CONSTRUCTION 

f. XEST - IHTERACTIVK ESTIHATIHG * *  
HINT CROSS SITE %PER (AN-LZ-AY TO AP TANK PARHl 

ORDER OP HAONITUDE (ALT-11 
PHHCROZ - YORK BREAKDOWN STRUCTURK I W B S I  SUMMARY 

321100 PP SECT'N /%-SITE TRANSP TO AN FARM 
121200 TANK PARH ORNIPLD BY-PASS A N  TO A P  

SUBTOTAL 121 TOTAL X-SITE T R A N S P  L G R N l P  

SUBTOTAL 3 2  TOTAL PIXED PRICE CONSTRUCT 

SUBTOTAL 3 TOTAL CONSTRUCTION 

500000 OPC COST 

SUBTOTAL 5 OTHER PROJECT COST 

PROJECT TOTAL 

ESTZMATE 
SUBTOTAL ........ 

1 1 6 1 2 5 4  

5552065 

24583 
172810 

197191 

11811850 

1 1 8 8 8 5 0 

1000011 
1511736 
2081608 

4 6 5 1 1 5 8  

1 7 0 1 8 8 4 5  

539317 
1167772 

2307099 

2101099 

19345944 

8 4 1 5 9 4 3  

8415911 

ESCALATION 
i TOTAL ............. 

2.29 

2.29 

1.29 
2.29 

2.29 

1.29 

2.29 

2.29 
2.29 
2.29 

.2.29 

1.19 

2.29 
2.29 

2.29 

2.29 

2.29 

1.14 

1.14 

31400 

127142 

5 6 2  
3951 

1520 

27124 

21221 

22900 
35992 
47691 

1 0 6 5 8 4  

3 9 0 1 8 9  

12150 
,0181 

52812 

52812 

443022 

1.1~173 

112773 

SUB 
TOTAL ......... 
, 5 0 0 8 5 4  

5679201 

25116 
1 , 6 1 6 8  

201914 

1216075 

1216075 

1022914 
1607729 
2l30100 

11609113 

11129034 

5 5 1 6 1 7  
1 8 0 8 2 5 4  

2359911 

2159911 

19188966 

8528716 

8528716 

I .---- 
1 5  

1 5  

1 5  
1 5  

1 5  

1s 

1 5  

1 5  
1 5  
1 5  

1 5  

1 5  

3 0  
30 

30 

10 

17 

1 0  

1 0  

CONTINGENCY 
TOTAL ........ 
2 2 5 1 2 8  

8 5 1 8 8 1  

I772 
2 6 5 1 5  

3028? 

l8Zlll 

l82lll 

151a31 
2,1159 
319515 

7 1 4 1 4 1  

2 6 1 1 3 5 5  

1 6 5 5 0 1  
5 4 2 4 1 6  

7 0 , 9 7 9  

701919 

1322334 

8 5 2 8 7 1  

8 5 2 8 7 1  

P106 1 0." 1 7  
DATE 03/31/98 0 8 : 1 2 : 0 4  
BY JPHIKLRISHPIUKH 

SUB S I T E  
TOTIII,  ALL0CAT.N .................. 
1725983 

6531088 

28918 
201283 

212102 

1398466 

1398186 

1176151 
1 8 1 8 8 8 9  
2119845 

5 1 1 5 0 8 5  

20011390 

717180 
2350110 

3067911 

1061911 

21111101 

9381588 

9181588 

568513 

2128119 

9 6 5 8  
6 5 8 9 6  

1 5 5 5 5  

,32411 

,12471 

181611 
599696 
771271 

1752581 

5966112 

152812 
251118 

( 0 6 2 3 1  

406231 

6 1 , 2 1 4 4  

0 

0 

TOTAL 
DOLLARS ......... 
2294196 

8 6 5 9 4 0 8  

1 8 5 7 7  
269180 

3 0 7 7 5 7  

1 8 1 0 9 5 7  

1810951 

1 5 5 7 9 6 4  
2.18585 
3121118 

7227668 

2 6 0 0 9 5 0 1  

...................................................................................... 
11,152,955 621.511 1. 19.595.171 48,437,252 

1.82 14,714,487 4 .820 , '886  8 . 8 1 1 . 8 1 8  

i 



FLUOR DANIEL NORTHWEST, INC. 
LOCKHEED HARTIN SKRVlCES INC 
JOB NO. 2 5 6 9  IALT-3 I 

.* ZEST ~ INTERACTIVE ESTIMATING * *  
MINI CROSS SITE XPBR IAN-AZ-AY T O  A P  TANK FARHI 

ORDER OF MAONITUDB 1ALT-3 I 
PHMCRO3 - ESTIMATE BASIS SHEET 

PAGE I O F  1 7  
DATE 03/31/98 09132:02 
BY JPM/KLR/EMFlDKH 

1 . .  ESTIMATE PURPOSE 
---m-*-----_-s-- 

, . ,g ROUGH ORDER OF MAOWITUDE ISTUDYI ESTIMATE2 THIS ESTIMATE HILL B E  USED AS A GUIDBLINB TO ESTABLISH COST AND FEASIBILITY 
OF PROPOSED PROJECT. 

'i; 
1 . .  ESTIMATE TECHNICAL BASES _____.______---_____---. 

A .  THIS ESTIMATE HAS BEEN PREPARED FOR THE NUHATBC BANFORD INC AS RBQUESTBD B Y  PDNN PROJECT MANAGSHENT 
E. I DBSCRIPTION OF T H E  TECHNICaL SCOPE OP WORK M A Y  BB POUND IN THB POLLOWlNO REFERENCE DOCUnENTSI 

LO1 I I M H C ~ 6 W O - P O I  CO-96-TWRS-110. DATED PES. 2 0 .  1998 
STATEMENT O F  HORK .PEED DELlVBRY ESTIMATE. DATED FOB. 2 5 .  1998 
PROVIDBD PRELIMINARY SKETCHES IN ACCORDANCE HIPH DRAWING LIST DATED HIR. 17. 1 9 9 8  

AND ALSO HAY BE USED AS A METHOD OP TRACKING PROJECT COSTS AND SCHEDULE. 
C. THIS ESTIH119 UTlLlZBS AN BSTIWATB W O R K  BREAKDOWN STRUCTURE. THE (MBSI IS USED TO DlSTINCUISN B E T W E E N  PROJECT &CIIVITIES 

D. THIS ESTIMATE ALSO UTlLlZeS A STANDARD PDNW DBPlNBD CODE O F  ACCOUNTS. 

1.. BSTIWATh METHODOLOGY 

A .  DIRECT COSTS: 
1 1 1  A BOTTOMS-UP TECHNIQUE HAS BEEN UTILIZED IN THE PREPARATION OP THIS ESTiMATE. 

CONSTRUCTION LABOR, MATERIAL AND EQUIPMENT UNITS XAVE BEEN ESTIMATED BASBD UPON ONE OR MORE O F  THE FOLLOWING STANDARD 
COMMERCIAL ESTIMATING RESOURCES, PUBLISHED ESTIMATING MANUALSlDATABASESl IN HDUSS DATABASES R . S .  M E A N S  
RICHARDSON'S PROCESS PLANT CONSTRUCTION BSTIMATIHO STANDARDS. NATIONAL ELECTRICAL CONTRACTORS ASSOCIATION, I N C .  
lNECA1 MANUAL OP LABOR UNIT?. ELECTRICAL RESOVRCSS. INC. ELECTRICAL ESTIMATING P R I C E  hND LA0OR MANUAL 
THE UNITS MAY HAVE B E E N  PACTORBD/ADJUSTED BY THE XSTIMRTOR AE APPROPRIhTB TO REFLECT INFLUENCES B Y  CONTRACT. H O R X  
SITE. OR O T H E R  IDSNTIPIHD PROJECT OR SPECIXL CONDITIONS. 

B. DIRECT C OST FACTORSI 
11) SALES TAX HAS BEEN APPLIED TO ALL HATERIALS AND EQUIPMENT PURCHASES AT 8 1 .  
121 SPECIAL WORK PROCEDURE I S W P l  FACTORS A R B  APPLIBD AGAINST DIRECT LABOR FOR ACTUAL TIME LOST DUB TO THE PERSONNEL 

PROTECTIVE EQUIPMENT hND PROCBDGRBS. THE RATES WHlCH HAVG BEEN APPLIED A R E  A S  POLLOUS: 
PROTECTIVE CLOTHING FACTOR HAS BEEN APPLIED - 401 
MASK WORK - 8 5 t  PLUS 1 5 1  FOR PROTECTIVE CLOTHINO. 

I 3 1  
141  

I 5 1  

G E N E R A L  FOREMAN FACTOR O F  7 t  HAS BEEN XPPLISD TO DIRECT CRAFT LABOR CREWS. 
ONSITB A I =  CONSTRUCTION PORCBS INCLUDE A 33% CONTRACT ADMINrSTRATION FACTOR AND 1 3 8 t  GENERAL REQUIREHUNTS 
OFPISTB CONSTRUCTrOW FORCES lHELUDB A 1 9 . 9 0 1  CONTRACT ADHINISTRITION PIETOR. APPLIED PICTORS INCLUDE COSTS 
BID PACKIOB PRBPARhTlON, CONTRACT HANAGBMBNT i ADHIHISTRATIOH AND PROJECT H A N A O B H E N T  L PLANNING. 
A PACTOR OF 1 0 1  HAS B B B N  A P P L l B O  TO DIRECT CRAFT LdsOR TO ALLOW FOR USAGE OF 
GOVERNMENT OWNED B Q U I P H E N T  CONTROLLED BY DYNCORP. 

PACTOR 
F O R  



FLUOR DANIEL.  NORTHWEST, INC. 
LOCKHSBD M A R T I H  S E R V I C E S  INC 
JOB NO. 2569 IALT-3 1 
PILE NO. Z569ALT3 

C. INDIRECT COSTS: 
P I X K D  PRICE CONTRACTOR OVERHEI 

t.  IEST - INTERACTIVE ESTIMATING * *  . 
M I N I  CROSS SITE X P E R  IAN-AZ-AY TO A P  TANK PIRHI 

ORDER O P  HAONITUDE (ILT-3 1 
PHMCRO3 - ESTIMATE BASIS SHEET 

PAGE 5 OF I ?  
DATE 03/31/98 09:32:0Z 
B Y  JPH/XLR/SHP/DKH 

P R O P I T .  BOND AND INSURANCE COSTS HAVE BEEN APPLIED ARE THE POLLOHINO PERCENTAGES: 
LABOR 2 5 t .  EQUIPMENT USE - 0 % .  MATERIAL - 2 5 t .  SUBCONTRACT -101. AND EQUIPMENT - 0 %  . AND ARE REFLECTED I N  THE 
* O H G P / B G I *  COLUWN OP THE ESTIMITE DETAIL REPORT. 

D .  RRTBS: 
1 1 1  FOR SSTlHAPlWO PURPOSES. AVERAGE FDNW RATES BY OPERATION CODE HAVE BEEN DGVGLOPPD BASED UPON RECENT COST HISTORY 

( 2 1  FLUOR DANIEL NORTHWEST SERVICES (CONSTRUCTION CRAFT LABOR) RATES ARE THOSE L I S T E D  IN APPENDIX A TO THE WAHPORD SITE 
AND ADJUSTED TO REFLECT INDUSTRY A V E R A D S  AEICM RATES. 

STABILIZATION AGREEMENT IHSSA). THE BSSA RATES INCLUDE BISE WAGE. PRINQE BENEFITS A N D  OTWER COMPENSATION AS NZGOTIATSD 
BETWEEN FLUOR DANIEL H I I N F O R D .  INC. AND T H B  NATIONAL BUlLDlNG AND CONSTRUCTION TRADES DEPARTMENT I F L - C I O .  FLUOR DANIEL 
NORTHWEST COST SSTIMATING IHCOROORAT8S FACTORS TO COVER ADDITIONAL COSTS FOR WORKMEN COMPENSATION. PICA. STRTE A N D  
PEDBRAL UNEMPLOYMENT INSURANCE AND GaAlrEB TO DEVELOP A FULLY BURDENED RATE B Y  CRAFT. 

8 .  SITS ALLOCI\TIONS FACTORS: 
SITE ALLOCITION FACTORS A R B  DEVELOPED AND PROVlDED B Y  FLUOR D A N I E L  HANPORD IPDHI FOR ESTIMATING USE. 
I I I  GOVERNMENT FURNISHED SERVICES RIITB IS APPLIBD TO ALL COSTS TO LIQUIDlTE OOVERNMENT FURNISHED SERVICES PROVIDED THE 

121 HANPDRD SITE G L A  AND BSS F O R  PY98 I18tl P Y  9 9  1 1 5 ) ) .  PY  0 0  ( 2 2 0  WERS APPLIED TO ALL COSTS T O  LIQUIDATE THE HANPORD 
ENTERPRISS COHPANIES. '7t F O R  PDNW A N D  PDNNS ICONSTRUCTIONI 

G E N E R A L  L ADMINISTRATIVE COSTS AND ESSENTIAL SlTE SERVICES 1 I . E .  PIRE. HATER ELECTRICAL, ETC.1 
"* 

PDNW A P P L l E D  THE A B O V E  FACTORS TO ESTIMATED COSTS AS FOLLOWS: 5' & P 0 8  ( I 1  FDH O f S / C L A  - LABOR FACTOR: i COMPOSIT8 PACTOR B A S E D  UPON F Y  9 8  THRU F Y  0 0  RATES H I V E  BEEN APPLIED TO TOTAL F D N W  LABOR 
C OST A S  FOLLOWS8 
A18 [TITLE I1 ONLY) COSTS - 3 4 . 5 2 ,  AElCH COSTS - 26.261, PDNWS CONSTRUCTION LABOR - 2 6 . 6 6 t .  

CONSTRUCTION HATERIIL. PDNW PROCUREMENTS A COMPOSITE PACTOR O P  2 1 . 9 8 t  HAS BEBN APPLIED BASED UPON P Y  9 8  A N D  P Y 9 9  
RATES. 

I Z I  PDH n m l o r r  MATERIAL PACTOR: A COHPOSITB FACTOR or zs.83t BASED UPON rr 9 8  ~ X R U  PY 0 0  RATES H A S  Bren A P P L I E D  T O  FDNW 

4 .  ESCALATION 
---I------ 

VERBIL SCHEDULE PROVIDED 

5. CONTINOENCT 
*.---_----- 
A. DEFINITION OF CONTINGENCY AS PROVIDED BY DOE 

.COHTINDENCY COVERS COSTS THAT HAY RESULT FROM XNCOMPLETB DESIGN. UNPORBSEEN AND UNPREDICTABLE CONDITIONS. OR 

PROCUREMENT. AND CONSTRUCTION; AND THE COMPLEXITY AND UNCERTAINTIES OP TNK COMPONENT PARTS O F  T H E  PROJECT. CONTINGENCY 
IS NOT TO BE USED TO AVOID MAKING AN ACCURATE ASSESSMENT OP EXPECTED COST. (OFFICE OF WASTE HANAOGHENT IEH-30) COST AND 

UNCERPIINTIES WITHIN THE DEFINED PROJECT SCOPE. THE AMOUNT OP CONTXNOENCY HILL DEPEND ON T H E  STATUS OF DESIGN. 

SCHEDULE O U l D H  



PLUOR DANIEL NORTHWEST, INC. 
LOCXHEBD HARTIN SERVICES INC 
JOB NO. 2569 IhLT-3 I 
P I L E  N O .  Z56'11AT3 

* *  IEST - INTERACTIVE ESTIMATING * *  
HlNI CROSS SITE XPER ( A N - A Z - A Y  TO A P  TANK F A R M 1  

O R D E R - O F  MAGNITUDE IALT-3 I 
PHHCROI - ESTIWIITE BASIS SHBKT 

PAGE 6 OF 17 
DATE 03/11/98 0 9 : 3 2 : 0 2  
B Y  JPH/XLRISMP/DKH 

B. CONTINGENCY ALLOWANCE GUIDELINES 

THE DOK OUIDELINK (REP. 5 7 0 0 . 1 1  CONTINOENCY ALLOWANCE FOR A STUDY ESTIMATE (STANDARD 2 0 ( - 3 0 t I  (EXPERIMENTAL l O t - 5 O t I  

C. HETHODOLOGY 

CONTINGENCY IS EVALURTEO AT THE L O W S S I  WORK BREAKDOWN STRUCTURB IWBS) LEVEL WITHIN THE COST ESTIMATE DBTAILS. IT IS 
SUHHARIZGD A T  UPPSR WsS LEVXLS AND REPORTED ON TXB SUMMARY REPORTS. 

D. ,ANALYSIS 

AN ASSESSMENT OP DESIGN MATURITY. 
ASSESSHBWT AND CONTINGBNCY RAThS WHICH RAVE 88EN ADDED TO THE COST OF W O R X  ARE AS POLLOWS: 

GNClINBERIND: 

WORX COMPLBXITY AND P R O J B C ~  UNCERTAINTIES HAS BEEN PERFORMED. AN EXPLANATION OP T H I S  

N I A  IESTIMATE lSSUeD FOR CONSTRUCTION EVALUATION ONLY). 

ENGINEERINO: 

WBS 1 1 1 1 2 1 5 0  

AN AVSRAGB CONTIWOENCY O F  1 0 1  WAS APPLIED TO ENGINEERING AND OPERATING CONTRACTOR COSTS DUE T O  T H E  PERCENTAGE METHOD USED 
TO ATTAIN COSTS. 

CONSTRUCTION: , 

WBS 3 l l A P  

AN AVSRAGB IS). CONTINGENCY IS hPPLI80 TO 24l-AP VALVE P I T  HODIPICATIONS DUB TO UNKNOWN PlT CONTAHIN&PION l iND WHAT T Y P E  OF 
R A D I A T I O W  IS PRESENT: A N  ALLOWANCE FOR PIT DECONlAMINATlON HAS BEEN ESTIMATED AND PlNAL THE STUD? ON HOW THE PITS CAN B K  
DECOX IS FORTH COMING. N O  OBTERHINATION HAS BEEN MADE AS TO THE DISPOSAL REQUIRBWBNTS. ALSO RADIATION LGVPL HAS NOT BEEN 
ESTABLISHED: THERBPDRB TYPE O F  SWP COSTS MAY HAVB TO BE ADJUSTBD AN0 SOHE FUNDlNG FOR BURNOUT M,AY BE REQUIRED. 

WBS 311AY 

AN AVERAGE 1 s t  CONTINOBNCY IS APPLIED TO A 1  TANK PARM PUMP P I T  MODIPICATIONS DUE TO UNKNOWN CONTI\MIHATION ELEVATIONS AND 
POSSIBLE SCHEDULINO PROBLEMS DURlNG RBTROPIT DP PIT JUHPERS. IF CONIAMINITIOU LOVBLS ARB HIGHER THAW ANTICIPATED COST FOR 
RADIATION CONTAINMENT. SUCH AS,  ORBEN ROUSE, STEP OPP PAD. AND HEPA FILTRATION SYSTBHS H I L L  INCREASE COSTS. IS W O R K  CRBWS 
ARE UNABLE TO HAKE JUMPER CBANGB-OUTS DURXNG REQULAR WORKIN0 HOURS AN0 HAVE TO COMPLETE J U M P E R  INSTALLATION DURING PREMIUM 
TIHB, LABOR COSTS WILL INCREaSE SIGNIPICANTLY. 

WBS 311112 

AN AVERAGE 1 5 1  CONTINGENCY IS APPLIED TO A Z  TANK PARM P U M P  PIT MODIFICATIONS BBCAUSE ADDITIONAL PIPING PLUSHING NECESSARY 
TO REDUCE RADIATION LEVEL IN ORDBR TO REMOVE JUMPBRE. ADDITIONAL FLUSHING WILL A D O  TO CRAFT OOHN TIHE WHILE WRITING FOR 
TESTING AND COMPLETION OP PLUSHIWG OPERATIONS. 



FLUOR DANIEL NORTHWEST. INC. 
LOCKHEED HARTIN S E R V I C E S  INC 
JOB NO. 2 5 6 9  IALT-1 1 
PILE NO. 25691AT3 

WBS 112AN. A Y .  A Z  

* *  IeST ~ INTERACTIVE ESTIHATING * *  
HlNI CROSS SITE XPER IAN-AZ-AY TO AP TANK FARM) 

ORDER OF MAGNITUDE IALT-3 1 
PHMCRPI - ESTIMATE BASIS S H E K T  

PhGE 7 OF 1 7  
DATE 01111198 0 9 : 1 2 1 0 2  
B Y  J P I I I X L R I S M P I D K H  

AH A V E R A G E  O F  1 5 )  CONTINGENCY IS APPLIED TO PIPELINE HORK DUE TO THE UNDERGROUND OBSTRUCTlON THAT HAY CAUSE G R A D E  CHANGES. 

OPERATIONS FINAL APPROVAL O P  LEAVING COYZR BLOCKS OPP FOR DURATION OP CONSTRUCTION. 
EXACT DEPTH AND OBJECT INDBHNlPlCATION IS N O  CLEAR. DUE TO THESE UNCERTAINTIES M O R E  SAFETY PRSCAUTIONS HAY BE NEEDED 
U N T I L  DISCOVER OF THESE UNKNOWNS A R B  UNCOVERED. 
COSTS. 

WBS 1 2  

RourINa CHANGES A N D  W O R X  METHOD D U E  TO TXE CONTAMINATION PRESENT DURING EXCAVATION. TESTING METHODS nay B E  CHANCED UPON 
A UNDERGROUND SCAN HhS BEEN DONE DUE 

ALSO PLUC'IUATIONS IS COSTS WlLL NECESSITATE ADDITIONRL CONSTRUCTION SUPPORT 

AN AVERAGE OP I O *  CONTINGENCY IS APPLIED TO .GREEN FIELD CONSTRUCTION. 
THAT HILL HAVE TO BE RELOCATED OR PIPELINE ROUTING H I L L  HAVE TO B E  CHANGED. 
LINES DRAIN FIELDS, PROCESS ANI) RAW WATER LINE VALVE PITS. 
PIPINh W I L L  B E  REROUTED IN E I T H E R  CASE ADDITIONAL COSTS WILL BE NEEDED TO FUND SUCH O P E R A T I O N S .  

DUE TO UNKNOWN OBSTRUCTION BOTH BELOW AND ABOVE GROUND 
NEW PIPELINE BERHS HAY GO O V E R  EXISTING, DRAIN. 

IF THIS OCCURS EXISTING LINES W I L L  HAVE T O  B E  RELOCATED OR NBW 



Q c: 

FLUOR DANIPL N O R T H W E S T .  INC. 
LOCXHEED HARTIN SERVICES INC 
J O B  NO. 2569 IALT-3 I 
PILE NO. Z5691AT3 

* *  IEST - INTERACTIVE ESTIMITINa * *  
M I N I  CROSS SITE XPER (AN-AZ-AY TO AP TANK PARMI 

ORDER OF MAGNITUDZ (APT-3 1 
PHHCROl - ESTIMATE BASIS SHEET 

PAGE 8 OF 17 
DATE 03/31/98 09:32:02 
B Y  JPMIIIR/SMP/DKH 

7 .  REHLRKS ------- 
MAJOR ASSUMPTIONS HHICH H A V E  B E E N  W l i D B  IN THE PREPARATION OP THIS ESTIMATE A R E  AS POLLOHS: ' 

BXCIVATION hSSUMPTIONS: 

I.) ALL TRENCH EXCAVATIONS INSIDE PARH AREA ESTIMATED TO BE COMPLETED B Y  HAND. 

C.1 ASSUME ILL FILL FOR SWIBLDlNG BERM WILL BE AVAILABLK IN TANK PARM. 
D.1 
E.) 

8 . 1  ASSUME HACHINE ASSISTANCE ON TRENCH BACKPILL. THIS INCLUDES Dune TRUCK L LOADER 

ASSUME ALL CDP CAN B E  PLACED IN POUR DAYS.  MOBElDEMOBR WAS ESTIMATED FOR POUR DIPPERBNT DAYS. 
ESTIMATE INCLUDES N I N E  POTHOLE LOCATIONS AS HARKED ON DHOS BY CONSTRUCTION MANAGER. 
THE POTHOLES ARB PIOURED USING THE GUZZLER P O  SEE BPPECTIVENESS 0 1  MACHINE. 

THSSK POTHOLES A R E  ONLY POP. GRdDE MARKS. 

P.1 SHIELDING BERM PlOURED TO HAVE A POUR FOOT PLAT TOP HITH 2 TO I E L O P E S .  

ASSUME ESTIMATE DOES NOT R G Q U I R B  DRllH PROM A Z  PIT. 
ASSUME DEHO'D MATERIALS WILL B E  BURIED AS LLW. 
APPLIED A Y  PIT MODIPICATION AMOUNT T O  AP PIT MODIPICATIONS. NO DIRECTION O R  DETAIL W E R E  PROVIDED. 
ASSUME EXCAVATION HATERIALS TO B E  HANDLED DURING GREEN FIELD PORTION OP PROJECT WILL B E  FREE PROM 
ANY CONTAMINATION RADIATION OR OTHERWISE. 
ASSUME PlPINO CONNECTION TO AN TANK PARM DITS A 6 B WILL E B  OUTSIDE OF PIT. 
REPLACEMENT OP COVER BLOCKS IN NOT IN ESTIMATE. ALSO RBTROPITTINO OP J U M P E R S  IS NOT IN ESTIMATE. 

FUNDING FOR ROMOVAL 6 

ASSUME PROCEDURES WILL ALLOW SENSITIVE LBIK TEST OP PIPINO AT w - o 5 8  CROSS SITE TRANSFER. 

ASSUME LIQW-720 H001PICATIONS WILL NOT B E  ADDRESSED BY THIS PROJECT. 

ASSUME REVISIONS TO CANTON A V B  HILL NOT BE RKQUIRED. 

ASSUME MASTER P U M P  SHUTDOWN COSTS WILL BE PROVIDED BY ANOTHER PROJECT. FUNDING IS NOT IN THIS ESTIMATE 

ELECTRICAL L INSTRUMBWTATION: 

A,) 

8.1 CATHODIC PROTECTlON HILL B E  PLACED WHEN THE TRENCH WALLS A R B  SHORED. 
C.1 ANODE H E A D E R  AND LOOP HILL B E  IN THE SAME TRENCH AS PIPE IS RUN. 

ELECTRICAL W O R K  PERPORMBD OUTSIDE OF THE TANK PARM. WITH NO SXP PACTOR APPLIED INCLUDES: 
INSTALLING CONDUITSISITTINOS. SIRE AND CAULS. 

TERMINAL BOXES CONTROL ENCLOSURES. 



FLUOR DANIGL NORfllWeST. INC. 
LOCKHEED MARTIN SERVICES INC 
JOB NO. 2 5 6 9  CALT-I1 
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SORT 
CODEIHBS DESCRIPTION ___.._..._.___._...____.___._.__..._._._ 
PDH FLUOR DANIEL HANPORD. INC. 

310000 HEALTH PHYSICS TECHNICIAN 

SUBTOTAL 3 1 0  HEALTH PHYSICS TECHNIC1 

SUBTOTAL 3 1  TOTAL CIPORCES CONSTRUC 

SUBTOTAL 3 TOTAL CONSTRUCTION 

TOTAL PDH PLUOR DANIEL H A N I O R D .  INC. 

* *  IEST . INTERACTIVE BSTIMATINO * *  
HlNl CROSS SITS XPER IAN-AZ-AY TO A P  TANK FARMI 

ORDER O P  MAGNITUDE IALT-I1 

PDNY FLUOR DANIEL NORTNlt6ST 

lllD00 DEFINITIVE DGSIGN 

SUBTOTAL 1 1  BWDINEERING 

1 2 1 0 0 0  ENGINERRING INSPECTON 

SUBTOTAL 1 ENGINEERING 

1111N1 N E B  X l O l  V A L V E  PIT 

SUBTOTAL 311AN TOTAL AN TNIlPRH VLV P I  

I11APZ 2.1-IP VALVE P I T  HODIPTCATKONS 

SOBTOTAL 311hP AP TNKIPRW PIT U P G R A D E S  

1 1 1 A 1 1  A Y - 1 0 1  PUMP PIT HODIPICATONS 
llliY2 A Y - 1 0 2  PUMP PIT MODIFICRTONS 

S U B I O T A I ,  311AY A Y  T N K I P R M  PIT U P G R A D K S  

IlIAZl 1 2-101 PUMP PIT HODIPICATIONS 

1520503 

3520503 

2 8 1 0 5 6 5  

6191068 

1093921 

1093923 

369281 

369281 

169281 
612721 

9 8 1 0 0 2  

1 0 9 8 5 6 1  

P*OB , 9  OF 17 
DATE 03/31/98 OBlllll2 
B Y  JPH/KLRISHP/DKH 

BSCALIITION SUB CONTINGENCY SUB SITE TOTAL 
t TOTAL TOTAL TOTAL TOTAL ALLOCATSN DOLLARS ___._ .-.-.... .....--.. ..... ..._..__ ---...... .-.--.--. ....--.-. 

2.29 

2.29 

2.29 

2.29 

2.29 

0 . 0 0  

0 . 0 0  

2.29 

1.03 

2 . 2 9  

2 . 2 9  

1 . 1 9  

2 . 2 9  

2.29 
2.29 

2.29 

2.29 

23524 

23524 

23524 

2 1 5 2 4  

21saa 

0 

0 

6 5 7 3 5  

6 5 7 1 5  

2 5 0 5 0  

2 5 0 5 0  

8 1 5 6  

8 < 5 6  

' 8 1 5 6  
1'1031 

22487 

25157 

1 0 5 0 7 9 4  

1 0 5 0 7 9 .  

1 0 5 0 7 9 1  

1 0 5 0 7 9 4  

1 0 5 0 7 9 4  

1 5 2 0 5 0 1  

3 5 2 0 5 0 1  

2936300 

6456803 

1 1 1 8 9 7 4  

lllBP71 

377717 

3 1 1 7 1 ,  

3 1 , 7 1 1  
6 2 6 1 5 3  

1004490 

1121721 

15 

1 5  

1 5  

1 5  

1 5  

10 

1 0  

IO 

1 0  

1 5  

1 5  

1 5  

1 5  

1 5  
1 5  

1 5  

1 5  

1 5 , 6 1 9  

157619 

157619 

157619 

157619 

352050 

1 5 2 0 5 0  

1 9 3 6 1 0  

6 4 5 6 8 0  

1 6 1 8 1 6  

1 6 7 8 1 6  

5 6 6 6 0  

5 6 6 6 0  

5 6 6 6 0  
91012 

1 5 0 6 1 3  

168's58 

1208113 

l Z O B I l 3  

1 2 0 8 1 1 1  

1208113 

1 2 0 8 4 1 3  

3 8 7 2 5 5 3  

I 8 7 2 5 5 1 

1129931 

71a2.81 

1286820 

1 2 8 6 8 2 0 

1 1 4 1 9 8  

131398 

.1.19e 
, 2 0 7 6 5  

1 1 5 5 1 6 4  

1 2 9 2 2 7 9 

0 

0 

0 

0 

0 

1146186 

1 1 4 6 4 8 6  

112101.1  

2 4 6 9 5 3 1  

328219 

1 1 8 2 1 9  

1 4 1 9 9 6  

141996 

1 4 1 9 9 6  
202847 

3 , 1 8 4 1  

121021 

, 2 0 8 4 1 3  

1208'111 

1208<11 

1208113 

1208113 

5219010 

5219040 

4152978 

9 5 7 2 0 1 8  

1 6 1 5 0 3 9  

1 6 1 5 0 I 9 

5 7 6 3 9 ,  

5 7 6 1 9 4  

5,639, 
921611 

1 5 0 0 0 0 8  

1 7 I 3 3 0 0 



FLUOR OAHIEL HORIHYEST. IHC. 
LOCKHEEO HARTIH SERVICES I N C  
JOB HO. 2 5 6 9  ( A L l - 7 )  
F I L E  NO. 2 5 6 9 1 1 7 7  

** I E S T  ~ I N I E R A C T I V E  E S T l U A l l H G  **  
UlHl C R O S S  S I T E  XFER (AH-AZ-AI  T O  AP TANK FARU) 

OROER OF HAGHI lUOE (ALT-7) 
PHIICRO1 ~ PROJECT COST SUHHARY 

PAGE 1 OF 17 ' 

DATE 0 3 / 3 1 / 9 8  0 8 : 2 1 : 2 3  
81  JPU/KLR/SHF/DKH 

F O H  

FOHY 

LHMC 

SITE 

FLUOR OAHIEL HANFORO, *IHC. 820,000 1 5  120,000 9 4 0 . 0 0 0  

2 0 , 3 9 0 , 0 0 0  1 6  3 , 2 8 0 , 0 0 0  2 3 , 6 7 0 , 0 0 0  FLUOR OAHIEL HORTHYEST 

LOCKHEEO U A R T l H  HAHFORD COUPAHY 7 , 0 0 0 , 0 0 0  10 700,000 7 , 7 0 0 , 0 0 0  

"""""4=nnsn;ln;=====~==========~~=====~====== 

2 8 , 2 1 0 , 0 0 0  15  4 , 1 0 0 , 0 0 0  3 2 , 3 1 0 , 0 0 0  SUBTOIAL 

PROJECT TOTAL ,000 



FLUOR DANIEL NORTHYEST, INC. **  IEST - INTERACTIVE ESTLMATING ** 
LOCKNEEO HARTIY SERVICES INC M I N I  CROSS S I T E  XFER (AN-AZ-AY 10 AP TANK F A R M )  
JOB NO. 2 5 6 9  (ALT-7)  ORDER OF MAGNITUOE (ALT-7)  
F I L E  YO. 2 5 6 9 1 A T 7  PHHCROZ . YORK BREAKDOYN STRUCTURE (YBS)  SUMMARY 

Y B S  OESCRlPTlON 
====== S i i = i j i i = i / E i . i S ~ ~ i i = = = = = = = = = = = = = = = =  

1 1 1 0 0 0  D E F I N l T l V E  OESIGH 

SUBTOTAL 11 ENGINEERING 

1 2 1 0 0 0  EYGlNEERlNG lNSPECTlON 

SUBTOTAL 1 ENGINEERING 

3 1 0 0 0 0  HEALTH PHYSICS 1ECHNlClAN 
311AP2 241-AP VALVE P I T  MODIFICATIONS 

SUBTOTAL 311AP AP TNKIFRH P I T  UPGRADES 

311111 A Y - 1 0 1  PUMP P I T  HOOIFICATONS 
311AY2 AT-102 PUHP P I T  MOOIFlCAlONS ' 03 SUBTOTAL 3 1 1 1 1  A I  TNK/FRH P I T  UPGRADES 

3 1 1 1 2 1  1 2 - 1 0 1  PUHP P I 1  H O D l F l C A l l O N S  
3 1 1 1 2 2  1 2 - 1 0 2  PUHP P I T  HOOlFlCATlONS 

SUBTOTAL 3 1 1 1 2  A2 TNKlFRH P I T  UPGRADES 

3 1 2 A N l  1ANK A N - 1 0 1  TO GRNIFLO BY . PASS 
312AY2 TANK AN-104 T O  GRNIFLO BY - PASS 
312~115 v i v i p i i  A N - 8  T O  PUHP PIT 1 2 - 1 0 2  

SUBTOTAL 312AN TOTAL AN TWKIFRW TRNSFlPlPE 

3 1 2 A P l  A P - 2 4 1 - 0 4 0  T I E  I N  
312AP2 241-AP P I T  TO GRNlFLO P I P I N G  

SU8lOTAL 312AP TOTAL AN TNKIFRH lRNSF/PIPE 

3121'13 1 1 - 1 0 1  PUMP P I T  T O  AY-102 PUMP P I T  

SUBTOTAL 312AY TOTAL AN TYKIFRM TRNSFIPIPE 

E S T l H A l E  
SUBTOTAL 
i l _ i = i i = i i  

.2754000 

2 7 5 4 0 0 0  

2 3 4 9 0 0 0  

5 1 0 3 0 0 0  

8 0 0 3 1 5  
3 6 9 2 8 1  

3 6 9 2 8 1  

3 6 9 2 8 1  
6 1 2 7 2 1  

9 8 2 0 0 2  

1 0 9 8 5 6 4  
8 7 5 1 3 4  

1 9 7 3 6 9 8  

4 5 3 4 2 2  
4 5 1 4 3 7  

1 4 6 7 2 5 4  

2 3 7 2 1 1 4  

2 4 5 8 3  
1 7 2 8 1 0  

1 9 7 3 9 4  

1 1 8 8 8 5 0  

1 1 8 8 8 5 0  

ESCALATION SUB CONTINGEYCY 
Z TOTAL TOTAL I TOTAL 

SiSSSSEE 

0.00 

0.00 

2.29 

1.05 

2.29 
2.29 

2.29 

2.29 
2.29 

2.29 

2.29 
2.29 

2.29 

2.29 
2.29 
2.29 

2.29 

2.29 
2.29 

2.29 

2.29 

2.29 

0 

0 

5 3 7 9 2  

5 3 7 9 2  

1 8 3 2 7  
8 4 5 6  

8 4 5 6  

8 4 5 6  
1 4 0 3 1  

2 2 4 8 7  

2 5 1 5 7  
2 0 0 4 0  

4 5 1 9 7  

1 0 3 8 3  
1 0 3 3 7  
3 3 6 0 0  

5 4 3 2 1  

5 6 2  
3 9 5 7  

4 5 2 0  

2 7 2 2 4  

2 7 2 2 4  

2 7 5 4 0 0 0  

2 7 5 4 0 0 0  

2 4 0 2 7 9 2  

5 1 5 6 7 9 2  

8 1 8 6 4 2  
3 7 7 7 3 7  

3 7 7 7 3 7  

3 7 7 7 3 7  
6 2 6 7 5 3  

1 0 0 4 4 9 0  

11 2 3 7 2 1  
8 9 5 1 7 5  

2 0 1 8 8 9 6  

4 6 3 8 0 5  
4 6 1 7 7 5  

1 5 0 0 8 5 4  

2 4 2 6 4 3 6  

2 5 1 4 6  
1 7 6 7 6 8  

2 0 1 9 1 4  

1 2 1 6 0 7 5  

1 2 1 6 0 7 5  

I O  

10 

1 0  

10  

15  
1 5  

1 5  

1 5  
1 5  

1 5  

1 5  
1 5  

1 5  

1 5  
1 5  
1 5  

1 5  

1 5  
1 5  

1 5  

1 5  

1 5  

2 7 5 4 0 0  

2 7 5 4 0 0  

2 4 0 2 7 9  

5 1 5 6 7 9  

1 2 2 7 9 6  
5 6 6 6 0  

5 6 6 6 0  

5 6 6 6 0  
9 4 0 1 2  

1 5 0 6 7 3  

1 6 8 5 5 8  
1 3 4 2 7 6  

3 0 2 8 3 4  

6 9 5 7 0  
6 9 2 6 6  

2 2 5 1 2 8  

3 6 3 9 6 5  

3 7 7 2  
2 6 5 1 5  

3 0 2 8 7  

1 8 2 4 1 1  

1 8 2 4 1 1  

PAGE 2 OF 17 ' 

DATE 0 1 / 3 1 / 9 8  08:21:29 
BY JPH/KLR/SMF/OKH 

SUB S I T E  
TOTAL ALLOCAT'N 

i i i s i z s i i  i i = i i i l s i i i  

3 0 2 9 4 0 0  

3 0 2 9 4 0 0  

2 6 4 3 0 7 1  

5 6 7 2 4 7 1  

9 4 1 4 3 8  
4 3 L 3 9 8  

4 3 1 3 9 8  

4 3 4 3 9 8  
7 2 0 7 6 5  

11 55 1 6 4  

1 2 9 2 2 7 9  
1 0 2 9 4 5 1  

2 3 2 1 7 3 0  

5 3 3 3 7 6  
5 3 1 0 4 2  

1 7 2 5 9 8 3  

2 7 9 0 4 0 1  

2 8 9 1 8  
2 0 3 2 8 3  

2 3 2 2 0 2  

1 3 9 8 4 8 6  

1 3 9 8 4 8 6  

1 0 5 3 3 2 2  

1 0 5 3 3 2 2  

9 1 8 9 9 5  

1 9 7 2 3 1 8  

0 
1 4 1 9 9 6  

1 4 1 9 9 6  

1 4 1 9 9 6  
2 0 2 8 4 7  

3 4 4 8 4 3  

4 2 1 0 2 1  
3 4 1 1 0 2  

7 6 2 1 2 4  

1 7 3 6 4 3  
1 7 2 8 5 1  
5 6 8 5 1 3  

9 1 5 0 0 8  

9 6 5 8  
6 5 8 9 6  

7 5 5 5 5  

4 2 9 0 3 5  

4 2 9 0 3 5  

TOTAL . 
DOLLARS 

.===sl/.ii 

4 0 8 2 7 2 2  

4 0 8 2 7 2 2  

3 5 6 2 0 6 7  

7 6 4 4 7 8 9  

9 4 1 4 3 8  
5 7 6 3 9 4  

5 7 6 3 9 4  

5 7 6 3 9 4  
9 2 3 6 1 3  

1 5 0 0 0 0 8  

1 7 1 3 3 0 0  
1 3 7 0 5 5 4  

3 0 8 3 8 5 4  

7 0 7 0 1 9  
7 0 3 8 9 3  

2 2 9 4 4 9 6  

3 7 0 5 4 0 9  

3 8 5 7 7  
2 6 9 1 8 0  

3 0 7 7 5 7  

1 8 2 7 5 2 1  

1 8 2 7 5 2 1  



FLUOR D A U I E L  MORTHUEST, INC. 
LOCKHEEO HARTIN SERVICES INC 
JOB YO. 2569 ( A L T - 7 )  
F I L E  NO. Z5691AT7 

** lEST - 1NTERACTlVE ESl IWATlHG ** 
H I U I  CROSS SITE XFER <AH-AZ-AY T O  AP TANK FARH) 

PHHCROZ . WORK BREAKDOYN STRUCTURE CUBS) SUHHARl 
ORDER O F  UAGNlTUDE ( A L 1 - 7 )  

PAGE 3  D F  1 7  
D A T E  03131198  08:21:29 
BY JPHIKLRISHFIOKH 

1003242  2.29 22974 1026217  15 153932  1180149  3 8 0 0 1 1  1560161  
1571736  2.29 3 5 9 9 2  1607729  15 241159  1848889  5 9 9 6 9 6  2448585  

312111  1 2 - 1 0 2  ITHKIFRH T O  GRNIFLO 8Y-PASS 
312AZ2 1 2 - 1 0 2  PUHP P I T  T O  11'1-102 PUHP P I T  
312123  AZ-101  PUHP P1T T O  112-102 PUUP P I T  2082608  2.29 47691  2 1 3 0 3 0 0  15 319545  2449845  7 7 1 2 7 3  3221118  

SUBTOTAL 31212  TOTAL AN TNKIFRU TRHSFIPIPE 4657588  2.29 106658  4764246  15 714637  5478883  1 7 5 0 9 8 1  7229865  

SUBTOlAL 3 1  TOTAL ClFORCES COHSTRUCTIOW 12541245  2.29 287194  12828440  15 1924266  14752706  4419544  19172250  

3 2 1 1 7 0  FP SECT'N I X - S I T E  TRANSF T O  A H  FARH 555798  2.29 12727  568526  3 0  170558  739084  7 9 6 7 6  818761  
321270  TAHK FARH GRNIFLO BY-PASS AH T O  A P  2594321  2.29 59409  2653731  3 0  796119  3449851  3 7 1 9 0 8  3821760  

SUBTOTAL 3 2 1  TOTAL X -S ITE TRAHSF 8 GRHfF 3150120  2.29 72137  3 2 2 2 2 5 8  3 0  966677  4188936  451585  4640521  

SUBTOTAL 3 2  TOTAL F IXE0  PRlCE CONSTRUCT 3150120  2.29 72137  3 2 2 2 2 5 8  3 0  966677  4188936  451585  4640521  

SUBlOTAL 3 TOTAL COHSTRUCTIOH 15691366  2.29 359332  16050698  1 8  2890943 18941642  4871130  23812772  
W 

500000 OPC COSTS 

SUBTOTAL 5  OTHER PROJECT COST 

PROJECT TOTAL 

6908982  1.34 92580  7001562  10 700156  7701718  0 7701718  

6908982  1.34 92580  7001562  1 0  700156  7701718  0 7701718  



FLUOR DANIEL NORTHYEST, INC. 
LOCKNEEO MARTIN SERVICES INC 
JOB NO. 2 5 6 9  ( 1 1 1 - 7  ) 
F I L E  110. 2 5 6 9 1 1 1 7  

**  I E E T  ~ INTERACTIVE ESTIHATIMG **  
H l N 1  CROSS S I T E  XFER fAN-AZ-AY T O  AP TANK FARH) 

ORDER OF HAGNITUOE ( A L T - 7  ) 
PHMCRO3 - ESTIHATE BASIS SHEET 

PAGE 4 OF 17 
OATE 0 3 1 3 1 1 9 8  09:32:02 
BY JPM1KLR1SMF1OKH 

I.. ESTIMATE PURPOSE --------_------- 
ROUGH ORDER OF HAGNITUOE ( S T U D Y )  ESTIMATE: 
OF PROPOSED PROJECT. 

THIS ESTIHATE Y I L L  BE USEO AS A GUIOELINE 10 ESTABLISH COST AND F E A S I B I L I T Y  

2 . .  ESTIHATE TECNMICAL B A S I S  ___------__-_____--_____ 
A. THIS ESTIHATE HAS BEEN PREPARED FOR THE NUHATEC HANFORO INC AS REQUESTED B Y  F O M Y  PROJECT HANAGEHENT 
8. A OESCRIPTION OF THE TECHNICAL SCOPE OF UORK MAY BE FOUND I N  THE FOLLOUING REFERENCE OOCUWENTS: 

LO1 ILMHC96WO-000 CO-96-TURS-170, DATED FEE. 20, 1998 
STATEHENT OF YORK "FEE0 DELIVERY ESTlMATE' OATEO FEB 25 1998 
PROVIDED PRELIHIMARY SKETCHES IN A C C O R O A N C E  YITH ORAYING'LIST O A T E O  NAR. 17, 1998 

C. THIS ESTINATE U T I L I Z E S  AN ESTIHATE YORK BREAKOOYN STRUCTURE. THE ( Y B S )  IS USED T O  DISTINGUISH BETYEEN 

0. 
AND ALSO MAY BE USEO AS A METHOD OF TRACKING PROJECT C O S T S  AM0 SCHEDULE. 
THIS ESTlHATE A L S O  U T I L I Z E S  A STANOAR0 FONV DEFINED CODE OF ACCOUNTS. 

PROJEC :I ACTIVITIES 

I . .  

2 
0 

ESTIMATE NETHOOOLOGY 

A. DIRECT C O S T S :  
................................ 

(1) A BOTTOHS-UP TECHNIQUE HAS BEEN U T I L I Z E D  ill I H E  PREPARATION OF I H l S  ESTIHATE. 
COHBTRUCTION LABOR, HATERIAL AND EQUIPMENT U N I T S  HAVE BEEN ESTIHATEO BASE0 UPON ONE OR HORE OF THE FOLLOUING STANDARD 
COHHERCIAL ESTlHATlNG RESOURCES PUBLISHED ESTIMATING MANUALS/OATABASES: I N  HOUSE OATABASES R . S .  WEANS 
RICHARDSON'S PROCESS PLANT COMSiRUCTION ESTIHATING STAMOAROS 

THE U N I T S  MAY HAVE BEEM FACTOREOfAOJUSTEO BY THE ESi lMATOR AS APPROPRlATE TO REFLECT INFLUENCES BY CONTRACT, YORK 
SITE,  OR OTHER I O E N l ~ F l E O  PROJECT OR SPECIAL COMOITIONS. 

NATIONAL ELECTRICAL CONTRACTORS ASSOCIATION, INC. 
( N E C A )  HANUAL O F  LABOR UNITS. ELECTRICAL RESOURCES IMC. EL~CTRICAL ESTIHATING PRICE A M O  L A B O R  HAMUAL 

8. DIRECT COST FACTORS: 
(0 
( 2 )  

SALES T A X  HAS BEEN APPLIED T O  ALL HATERIALS AN0 EQUIPMENT PURCHASES A T  8%. 
SPECIAL YORK PROCEDURE (SUP) FACTORS ARE APPLIED AGAINST DIRECT LABOR FOR ACTUAL TIME LOST DUE T O  THE PERSONNEL 
PROTECTIVE EQUIPHEN1 A M 0  PROCEDURES. THE RATES Y H l C H  HAVE BEEN APPLIED ARE AS FOLLOWS: 

PROTECTIVE CLOTHING FACTOR HAS BEEN APPLIED i 4 0 %  
MASK YORK = 8 5 %  PLUS 1 5 %  FOR PROTECTIVE CLOTHING. 

GENERAL FOREHAN FACTOR OF 7 %  HAS BEEM APPLIED T O  DIRECT CRAFT LABOR CREYS. 
ONSITE A I E  COMSTRUCTION FORCES 
OFFISTE COMSTRUCTION FORCES INCLUDE A 19.90% COMTRACT AOMINISTRATION FACTOR. APPLIED FACTORS INCLUOE COSTS FOR 
B I D  PACKAGE PREPARATION CONTRACT HANAGEHENT k AOMINISTRATION AND PROJECT MANAGEMENT 6 PLAMNING. 
A FACTOR OF 1 0 %  HAS B E E i  APPLIED T O  OIRECT CRAFT LABOR TO ALLOY FOR USAGE O F  
GOVERNMENT OYMEO EIUlPHENT COMTROLLEO BY OYNCORP. 

IMCLUOE A 3 3 %  CONTRACT AOIIINISTRATIOM FACTOR AM0 A 3 8 %  GENERAL REQUIREHENTS FACTOR, 

-i 
i 
i 
t 



** IEST ~ INTERACTIVE ESTIMATlNG **  
M I N I  CROSS S I T E  XFER (AN-AZ-AY TO AP TANK FARM) 

ORDER OF HAGHl lUDE (ALT-7  > 
PHMCRO3 - ESTIMATE B A S I S  SHEET 

FLUOR OAUIEL NORTHYEST, INC. 
LOCKHEED MARTIN SERVICES I N C  
JOB YO. 2 5 6 9  ( A L T - 7  ) 
F I L E  110. 2 5 6 9 1 1 7 7  

PAGE 5 OF 17 
OATE 0 3 / 3 1 / 9 8  09:32:02 
BY JPMIKLRISMFIOKH 

c. IUOlRECT COSTS: 
F I X E 0  PRICE CONTRACTOR OVERHEAD, PROFIT, BONO AND IUSURAWCE COSTS HAVE BEEU APPLIED ARE THE FOLLOUING PERCENTAGES: 
LABOR 25%. EQUIPMENT USE 
YOH&P/Bbl" COLUMN OF THE ESTIMATE DETAIL  REPORT. 

O X ,  MATERIAL ~ 2 5 % .  SUBCONTRACT =lo%, AND EPUIPHENT = 0% , AN0 ARE REFLECTED I N  THE 

D. RATES' 
(1) 

(2) 

;OR ESTIMATING PURPOSES 
AN0 AOJUSTEO T O  REFLECT'INOUSTRY AVERAGE AE/CM RATES 
FLUOR D A N I E L  NORTHYEST SERVICES (COYSTRUCTION CRAFT i A E O R )  RATES ARE THOSE L ISTED I N  APPENOIX A T O  THE HANFORD S I T E  
S T A B I L I Z A T I O N  AGREEMENT ( H S S A ) .  
BETYEEN FLUOR DANIEL HANFORO 
NORTHYEST COST ESTIMATING INEORPORATES FACTORS TO COVER AODITIOUAL COSTS FOR VORKMEU COHPENSATION. FICA, STATE AWD 
FEOERAL UNEMPLOYMENT 

AVERAGE FDNY RATES BY OPERATION CODE HAVE BEEN DEVELOPED BASED UPOW RECENT C O S T  HISTORY 

THE HSSA RATES INCLUDE BASE WAGE FRINGE BENEFITS AND OTHER COHPENSATIOU AS NEGOTIATE0 
INC. AYD THE NATIONAL BUILOING I U D  EONSTRUCTION TRADES DEPARTMENT AFL-CIO. FLUOR DANIEL 

IUSURANCE AND GLAIFEE T O  DEVELOP A FULLY BUROENEO RATE BY CRAFT. 

E. S I T E  ALLOCATIONS FACTORS: 
S I T E  ALLOCATION FACTORS ARE DEVELOPED AND PROVIDED BY FLUOR OANIEL HANFORD (FDH) FOR ESTlMATlUG USE. 
( 1 )  

(2) HAHFORD S I T E  G6A AN0 ESS FOR FY98  (18%) FY 99 (15%) 

GOVERNMENT FURNISHEO SERVICES RATE IS APPLIED T O  A L L  COSTS T O  L IPUIDATE GOVERUHENT FURNISHED SERVICES PROVIDED THE 
ENTERPRISE COMPANIES, 7% FOR FDUV AND FONYS (CONSTRUCTION) 

GENERAL & ADHlNlSTRATlVE C O S T S  AH0 ESSENTIAL S I T E  I g R V I C E S  
W E  FY 00 (22%) UERE APPLIEO TO ALL COSTS TO L IQUIDATE THE HANFORD 

(I.E. FIRE, YATER ELECTRICAL, ETC.) 

9 FONY APPLIED THE ABOVE FACTORS T O  ESTIMATED COSTS AS FOLLOYS: 
W g G  

0 8  ( 1 )  FOH GFSIG6A - LABOR FACTOR: 
COST AS FOLLOVS: 
A I E  ( T I T L E  I 1  ONLY) COSTS = 34.52. AEICM COSTS E 26.261, FONVS COHSTRUCTION LABOR = 26.661. 
FDN UPRIGLA MATERIAL FACTOR' 
CONSTRUCTION MATERIAL. 
RATES. 

A COMPOSITE FACTOR BASED UPON FY 98 THRU FY 00 RATES HAVE BEEN APPLIED T O  TOTAL FONU LABOR r 

(2) A COMPOSITE FACTOR OF 2 5  83% BASED UPON FY 98 TNRU FY 00 RATES HAS BEEN APPLIED T O  FOWY ' 

FON; PROCUREUENTS A COHPOSITE ;ACTOR OF 24.98% H A S  BEEN APPLIED BASED UPON FY 9 8  AND F Y 9 9  

4. ESCALATION -________- 
Y / A - ( U O  SCHEDULE PROVIOEOI 

5. COUTlYGENCY 
----------* 
A. O E F I N I T I O N  OF CONTINGENCY AS PROVIDE0 BY DOE 

*CONTINGENCY COVERS C O S T S  THAT M A Y  RESULT FROM INCOHPLETE DESIGU 
UNCERTAINTIES YITHIW THE DEFINED PROJECT SCOPE. THE AMOUHT OF COATIHGEUCY Y I L L  DEPEND ON THE STATUS OF OE&iGH, 
PROCUREMENT AN0 CONSTRUCTION- AN0 THE COMPLEXITY AWD UWCERTAINTIES OF THE COMPONENT P A R T S  OF THE PROJECT. CONTINGENCY 
IS NOT T O  B k  USE0 T O  A V O I D  M A i l N G  AN ACCURATE ASSESSMENT OF EXPECTED COST" (OFFICE OF UASTE MAUAGEMENT (EH-30) COST AN0 
SCHEDULE GUIDE. 

UYFORESEEN AN0 UWPREOICTABLE CONDITIONS OR 





FLUOR DANIEL NORTHWEST, IHC. 
LOCKHEED MARTIN SERVICES INC 
JOB NO. 2569 (ALT-7 ) 
FILE NO. 2569111-7 

Y B S  312AN. A Y .  A 2  

** IEST - lNTERACTlVE ESTIMATING ** 
W I H I  CROSS SITE XFER CAN-AZ-AY TO AP TANK FARM) 

ORDER OF MAGNITUDE (ALT-7 ) 
PHMCRO3 - ESTIMATE BASIS SHEET 

PAGE 7 OF 1 7  
DATE 03131198 09:32:02 
BY JPWIKLRISRFIDKH 

AN AVERAGE OF 15% CONllNGENCY IS APPLIED T O  PIPELINE WORK DUE T O  THE UNDERGROUND OBSTRUCTION THAT MAY CAUSE GRADE CHAHGES, 
ROUTING CHANGES AH0 WORK METHOD DUE T O  THE CDHTAMINATIDN 
OPERATIONS FINAL APPROVAL OF 
EXACT DEPTH AND OBJECT INDEMNIFICATIOH IS WO CLEAR 
UNTIL DISCOVER OF THESE UNKNOWNS ARE UNCOVERED. ALSO FLUCTUATIONS IS COSTS WILL NECESSITATE AODlTlONAL CONSTRUCTlON SUPPORT 

PRESENT DURING EXCAVATION. TESTING METHODS H A Y  BE CHANGED UPOW 
A UWDERGROUND SCAN H A S  BEEN DONE DUE LEAVING COVER BLOCKS OFF FOR DURATION OF CONSTRUCTION. 

DUE T O  THESE UNCERTAINTIES MORE SAFETY PRECAUTIONS H A Y  BE NEEDED 

COSTS. 

WBS 32 

AN AVERAGE O F  30% CONTIHGEHCY IS APPLIED T O  "GREEN FIELD CONSTRUCTION" 
THAT WILL HAVE T O  BE RELOCATED OR PlPELlHE ROUTING WILL HAVE TO BE CHANGED 
LINES DRAIN FIELDS PROCESS AND RAY WATER LINE VALVE PITS 
PIPlNk WILL BE REROiJTED IN EITHER CASE ADOITIOHAL COSTS UIiL BE NEEDED TO FUND SUCH OPERATIONS. 

DUE T O  UNKNOWN OBSTRUCTION BOTH BELOW AND ABOVE GROUND 
NEW PIPELINE BERMS M A Y  G O  OVER EXISTING, ORAIN, 

IF T H I S  OCCURS EXISTING LINES WILL HAVE T O  BE RELOCATED OR MEW 

6. ROUNDING , - - - - - - 
M I A  ((CONSTRUCTION ONLY) 

I 
W 



FLUOR DANIEL NORTHWEST, IHC. ** I E S T  - INTERACTIVE ESTIMATING ** 
LOCKHEEO MARTIN SERVICES I N C  M I H I  C R O S S  S I T E  XFER C A N - A Z - A Y  T O  AP TANK FARM) 
JOB NO. 2569 ( A L T - 7  ) ORDER OF MAGNITUDE (ALT-7  ) 
F I L E  NO. 25691AT7 PHHCRD3 ~ ESTIMATE BASIS SHEET 

PAGE 8 OF 17 
O A l E  0 3 / 3 1 / 9 8  0 9 : 3 2 : 0 2  
8 1  JPMIKLRISHFIDKH 

7. REHARKS - - - - - - - 
M A J O R  ASSUHPTIONS W H I C H  HAVE BEEN HAOE I N  THE PREPARATION OF THIS ESl lMATE ARE A S  FOLLOWS: 

EXCAVATION ASSUHPTIONS: 

1.) ALL  TRENCH EXCAVATIONS I N S I D E  FARM AREA ESIIMATEO TO BE COMPLETED 8 1  HAHO. 
B.) ASSUME MACHINE ASSISTANCE O N  TRENCH BACKFILL. T H I S  INCLUDES DUMP TRUCK & LOADER 
C. )  ASSUME ALL  F I L L  FOR SHIELDING BERM WILL  BE AVAILABLE I N  11111: FARh. 
D . )  ASSUME ALL  COF C A N  BE PLACED I N  FOUR DAYS. MDBElDEMOBE UAS ESTIMATED FOR FOUR DIFFERENT DAYS. 
E.) ESTIMATE INCLUDES NINE POTHOLE LOCATIONS AS MARKED ON DUGS BY COHSTRUCTIDN MANAGER. THESE POTHOLES ARE ONLY FOR GRADE MARKS. 

F.) SHIELDING BERM FIGURED T O  HAVE A FOUR FOOT F L A l  TOP W I T H  2 10 1 SLOPES. 

P I P E L I N E  (MECHAHICAL) ASSUHPTIONS: 

THE POTHOLES ARE FIGURED USlMG THE GUZZLER T O  SEE EFFECTIVENESS DF MACHIWE. 

1.) ASSUME ESTIMATE DOES NOT REQUIRE D R A I N  FROM A 2  PIT. 
8 . )  ASSUME OEMO'D MATERIALS WILL  BE BURIED AS LLW. 
C . )  APPLIED A I  P I T  MODIFICATION AIIOUHT TO AP P I T  MODIFICATIONS. NO DIRECTION OR DETAIL  WERE PROVIDED. 
0.) ASSUME EXCAVATION MATERIALS T O  BE HANDLED DURING GREEN F I E L D  PORTION OF PROJECT W I L L  BE FREE FROH 

E.) ASSUME P l P l l l G  CONNECTION TO A N  TANK FARM P I T S  A & B W I L L  BE OUTSIDE OF P IT .  FUMDING FOR REMOVAL S 

F . )  ASSUME PROCEDURES W I L L  ALLOY S E N S l l I V E  LEAK TEST DF P I P I N G  AT W-058 CROSS S I T E  TRANSFER. 

G.) ASSUME L I E U - 7 2 0  MOOIFICATIONS W I L L  HOT BE ADDRESSED BY T H I S  PROJECT. 

H.) ASSUME REVISIONS T O  CAHTON AVE WILL  NOT BE R E W I R E D  

I . )  ASSUME MASTER PUMP SHUTDOWN COSTS W l L L  BE PROVIDED B Y  ANOTHER PROJECT, F U N D I N G  IS NOT I N  THIS ESTIMATE. 

ANY CDNlAMlHATIOH RADlATlOH OR OIHERWISE. 

REPLACEMEN1 OF COVER BLOCKS I N  NOT IN ESTIMATE. ALSO RETROFITTING OF JUMPERS IS NOT I N  ESTIMATE. 

ELECTRICAL & IHSTRUMENTATIOH: 

1.) ELECTRICAL WORK PERFORMED OUTSIDE OF THE TANK FARM, WITH NO SUP F A C T O R  APPLIED INCLUOES: 

8.) CATHODIC PROTECTION WILL BE PLACED WHEN THE TRENCH WALLS ARE SHORED. 
C. )  ANODE HEADER A N D  LOOP W I L L  BE I N  THE SAME TRENCH AS P I P E  IS RUN. . 

INSTALLING CDNDUlTS/F lT l INGS,  S IRE AN0 CABLE. 
1ERMlNAL BOXES CONTROL ENCLOSURES. 



FLUOR DANIEL NORTHYEST, INC. 
LOCKNEED MARTIN SERVICES INC 
JOB NO. 2569  ( A L T - 7 )  
F I L E  NO. 25691117  

FOH FLUOR OANIEL NANFORO, INC. 

310000  HEALTH PHYSICS TECHNICIAN 

SUBTOTAL 3 1  TOTAL CIFORCES CONSTRUC 

SUBTOTAL 3  TO lAL  CONSTRUCTION 

TOTAL F O H  FLUOR DANIEL HANFORO, INC. 

FOXY FLUOR DANIEL NORTHYEST 

111000  OEFIN IT IVE OESIGN 

SUBTOTAL 11 ENGINEERING 

121000  ENGINEERING INSPECTION 

SUBTOTAL 1 ENGINEERING 

311AP2 241-AP VALVE P I T  MOOIFICATIONS 

SU8lOTAL 311AP AP TNKIFRM P I T  UPGRADES 

311111  AY-101 PUMP P I T  MOOIFICAlONS 
311112  AY-102  PUMP P I T  MOO1FICATONS 

SUBTOTAL 3 1 1 1 1  AY TNKlFRM P I T  UPGRAOES 

311421  A Z - 1 0 1  PUWP P I T  MOOIFICATIONS 
311122  AZ-102  PUWP P I 1  MOOIFICATIONS 

SUBTOTAL 3 1 1 1 2  A2 TNK/FRM P I T  UPGRADES 

312AN1 TANK AN-101 T O  ORNIFLO BY * PASS 

800315  

800315  

800315  

800315  

2754000  

2754000  

2349000  

5103000  

3 6 9 2 8 1  

3 6 9 2 8 1  

3 6 9 2 8 1  
612721  

982002  

1098564  
875134  

1973698  

453422  

2.29 

2.29 

2.29 

2.29 

0 . 0 0  

0 . 0 0  

2.29 

1.05 

2.29 

2.29 

2.29 
2.29 

2.29 

2.29 
2.29 

2.29 

2.29 

1 8 3 2 7  

1 8 3 2 7  

1 8 3 2 7  

1 8 3 2 7  

0 

0 

53792  

53792  

8456  

8456  

8456  
1 4 0 3 1  

22487  

25157  
20040  

45197  

10383  

818642  

818642  

818642  

818642  

2754000  

2754000  

2402792  

5156792  

3 7 7 7 3 7  

3 7 7 7 3 7  

3 7 7 7 3 7  
626753  

1004490  

1123721  
895175  

2018896  

463805 

15 

15 

15 

1 5  

1 0  

1 0  

1 0  

1 0  

15 

15 

15 
15 

15 

1 5  
1 5  

1 5  

1 5  

122796  

122796  

122796  

122796  

275400  

275400  

240279  

515679  

56660  

56660  

56660  
9 4 0 1 2  

150673  

168558  
134276  

3 0 2 8 3 4  

69570  
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9 4 1 4 3 8  

9 4 1 4 3 8  

941438  

3029400  

3029400  

2643071  

5672471  

434398  

434398  

434398  
720765  

1155164  

1292279  
102945  1 

2321730  

5 3 3 3 7 6  

0 

0 

0 

0 

1053322  

1053322  

918995  

1972318  

141996  

1 4 1 9 9 6  

1 4 1 9 9 6  
202847  

3 4 4 8 4 3  

4 2 1 0 2 1  
3 4 1 1 0 2  

7 6 2 1 2 4  

173643  

941438  

941438  

941438  

9 4 1 4 3 8  

4082722  

4082722  

3 5 6 2 0 6 7  

7644789  

576394  

576394  

576394  
923613  

1500008  

1713300  
1370554  

3083854  

7 0 7 0 1 9  
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AW TANK FARM 

LEGEND 
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ALTERNATIVE 7 KEY PLAN & DWG INDEX 

FEED D E L I V E R Y  C O N C E P T U A L  D E S I G N  s*r''nn' ?717/98 '- W'd "I 

~ k ~ ~ y  9 Ff UO/ DANM NOfTHWEST ALTERNATIVE 7 ES-FD- I7  -4 .* 1 
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ALTERNATIVE 7 ESITMATE PLAN 
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NOTES: 

1. CUT AND REMOVE RISER FLANGE (ABOVE 665.00').  I N S T A L L  6" M E C Y P N C I A L  
B L I N D  COUPLING ADAPTER (ROMAC , I N D U S T R I E S  #FCA501-6.91).  I N S T A L L  6 

FLANGE W I T H  2"0 D R A I N ,  1 LONG, THRU. 4"6 ENCASEMENT TO END A T  B L I N D  
FLANGE. APPLY S H R I N K  WRAP PROTECTION (RAYCHEM, FLANGE S E A L  # F S 1 2 7 5 0 )  
ABOUT M E C H A N C I A L  ADAPTER AND FLANGE. 

(WP EL 669.951 
(WP EL 667.121 

(WP EL 667.751 
_____________________--------- _____________________--------- ____________________-______- - -  

I /I"PA-AZI 6008-M4 

CONCRETE UTILITY TRENCH 
/ 
ULE 

\\9 

(WP EL 667.581 

P L A N  
TANK,  241 - A Z - 1 0 1  

N42127.0 
(WP EL 667.33) 

.SEE NOTE 1 

IO"V-AZ1200-M9 
N/l4"ENC-M26 

LDE W/ 1 4 "  
TEST R I S E R  ~ 4 EL 666.00 

2"DR W/4"ENC 

GREEN F I E L D  
VALVE P I T ) .  

3"W/6"ENC f (TO HLW/PC 

/(FROM NEW 

I N T E R  FACE? 
RAW WATER VALVE 
PIT O l B  
ANNULUS PUMP PIT  
241-AZ-OIF 
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P L A N  
TANK, 241 - A Y - 1 0 2  
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H-47/H-48 

I 5 IO P 
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SCALE IN FEET 



OS-H/6P-H 

0 UO!S!AaX 

OOSZ-rlNH 
ZO l - A V -  19Z ' Y N V l  

N V l d  



NOTES: 

1 .  CUT AND REMOVE CAP AND ATTACH NEW 3"W/6" ENC. ATTACH 
I ~ " E N C  DRAIN TO EXISTING PENETRATION. ATTACH I ~ " D R ,  SUPPORT, 
AND 2" NOZZLE. 

H - I  4 - 1 0 0 9 7 2 .  

ARRANGEMENT. 

2. D R A I N  VALVES SHALL HAVE VALVE' HANDLE ASSEMBLIES, SEE 

3. PUMP ASSEMBLY NEEDS TO B E  REORIENTATED 180" FOR T H I S  

4. PROCESS VALVES SHALL HAVE ACTUATOR ASSEMBLIES, SEE H - 2 - 1 0 0 9 7 6 .  

PLAN 
PUMP PIT, 241 -AN-01 A 

NEW COVER BLOCK (28"THICK) 
COVER SHALL HAVE P I T  SPRAY (H-2-72030) 

(COVER BLOCK REMOVED FOR CLARITY) 

3A-J) 
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H-51/H-52 



NOTES: 

1.  THE E X I S T I N G  ARRANGEMENT USED FOR T H I S  STUDY WAS BASED ON 
PROJECT W-211 s LAYOUT OF 2 4 1  -AN-05A ( 0 4 A  WAS NOT A V A I L A B L E  
I N  T I M E  FOR T H I S  STUDY). 

2. CUT AND REMOVE CAP AND ATTACH NEW 3"W/6" ENC. ATTACH 
I +"ENC DRAIN TO EXISTING PENETRATION. 

3. E X I S T I N G  JUMPER, H-14-102?6,4, W I L L  REQUIRE A NEW 3-WAY V A L V E  

4 .  PROCESS VALVES SHALL HAVE ACTUATOR ASSEMBLIES, SEE H - 2 - 1 0 0 9 7 6  
AND A NEW LEG TO NOZZLE D .  

5. D R A I N  VALVES SHALL HAVE VALVE HANDLE ASSEMBLIES, SEE 
H - I  4 - 1  00972. 

6. ATTACH 1*"DR, SUPPORT, AND 2" NOZZLE ( I N S I D E  OF P I T ) ,  S I M I L A R  
TO 2" D R A I N  A T  NOZZLE 'A' .  

HNF-2500 

P L A N  
P U M P  PIT, 2 4 1  - A N - O 4 A  

NEW COVER BLOCK (28" THICK1 

(COVER BLOCK REMOVED FOR CLARITY) 
COVER SHALL HAVE P I T  SPRAY (H-2-72030) 

Revision 0 

H-53/H-54 



NOTES: 

1 .  D R A I N  VALVES SHALL HAVE VALVE HANDLE ASSEMBLIES,  SEE 

2. CUT AND CORE D R I L L  (6 " )  AND I N S T A L L  NEW 3" NOZZLE (U12) .  ATTACH NEW 

3. CUT AND CORE D R I L L  (3") AND I N S T A L L  NEW 2" NOZZLE (U12A) .  ATTACH NEW 

H- 14- 100972. 

3"W/6" ENC. 

2" ENC D R A I N  AND ROUTE I N  APPROXIMATE L O C A T I O N  SHOWN. 
4. PROCESS VALVES SHALL HAVE ACTUATOR ASSEMBLIES,  SEE H - 2 - 1 0 0 9 7 6 .  

f 

1"RW-J608-M5 
$EL 669-5 1, 

PLAN 
PUMP P I T  2 4 1 - A Z - 0 1 A  

(COVER BLOCK REMOVED FOR CLARITY) 



NOTES: 

1. D R A I N  VALVES SHALL HAVE VALVE HANDLE ASSEMBLIES, SEE 

2. CUT AND CORE D R I L L  (6 " )  AND I N S T A L L  NEW 3" NOZZLE (U12) .  ATTACH NEW 

3. CUT AND CORE D R I L L  (3") AND I N S T A L L  NEW 2" NOZZLE (U12A) .  ATTACH NEW 

H - I  4-1 00972. 

3"W/6" ENC. 

2" ENC D R A I N  AND ROUTE I N  APPROXIMATE LOCATION SHOWN. 
4.  PROCESS VALVES SHALL HAVE ACTUATOR ASSEMBLIES, SEE H - 2 - 1 0 0 9 7 6 .  

r 

I " R W J 6 0 8 - M 5  
+EL 669-5 1, 

C 

_ _  



r-t- E(1STINC I" "ORIT B U N K  CONNECTOR 

P L A N  
V A L V E  P I T .  241 - A Y - 0 2 A  

(COVER BLOCK REMOVED FOR CLARITY) HNF-2500 
Revision 0 

H-59/H-60 

I 



PIT 

L 

PLAN 
V A L V E  P I T ,  241 - A Y - O 2 A  

(COVER BLOCK REMOVED FOR CLARITY) 
HNF-2500 
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H-6UH-62 



NOTES: 
1. NEW V A L V E  P I T  , 1 2 ' x I Z '  (OUTSIDE) W I T H  1 '  WALLS, 

AND 28" T H I C K  COVER BLOCKS. 

2. RELOCATE E X I S T I N G  ' P I '  FROM RISER ' 1 6 8 '  TO OTHER 
4" SPARE RISER.  CUT RISER 1 6 8  AND APPLY 4"CLASS 
300 FLANGE W I T H  3" SCHED 40s D I P  TUBE TO TANK 
DOME SPACE (8' LONG). ' 

3. FLOOR D R A I N  SHALL SLOPE AND D R A I N  TO R I S E R  '16B ' .  
THERE SHALL BE A REMOVABLE FLOOR D R A I N  SEAL, SEE 
H - I  4 - 1  0097). 

4. PROCESS VALVES SHALL HAVE 'ACTUATOR ASSEMBLIES, 

5. D R A I N  VALVES SHALL H A V E  V A L V E  HANDLE ASSEMBLIES, 

SEE H - 2 - 1 0 0 9 7 6 .  

SEE H - 1 4 - 1 0 0 9 7 2 .  

I 
I 
I 

i' 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I ' 18BI 

N42339.50 
I 
I 

2"DRA'IN JUMPER 
H-14-102655(TYP 4PL)- 

I I 
I I 

WRENCH H-2-31103-  
HANFORD IMPACT 

I 
I 

\ 
\ 
\ 
\ 
\ 
\ 

' \  
\ 
\ 
\ 
\ 
\ 
\ 
\ 
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H-63/H-64 

P L A N  
V A L V E  P I T ,  241 - A N - I  03  

(COVER BLOCK REMOVED FOR CLARITY) 



FROM 

.ROM 

NOTES: 
1.  NEW VALVE P I T  1 2 ' x I Z '  (OUTSIDE) W I T H  1 '  WALLS, 

2. FLOOR D R A I N  SHALL SLOPE AND D R A I N  TO R I S E R  'X '  ON 

AND 28" THICK  OVER BLOCKS. 

2 4 1  - A Z - I O 1  THERE SHALL BE 'A REMOVABLE FLOOR D R A I N  
SEAL, SEE H - I  4 - 1 0 0 9 7 ) .  

3. PROCESS VALVES SHALL HAVE ACTUATOR ASSEMBLIES, 

4. D R A I N  VALVES SHALL H A V E  VALVE HANDLE ASSEMBLIES, 

5. HORIZONTAL AND VERTICAL DUST COVERS SHOWN I N  

SEE H - 2 - 1 0 0 9 7 6 .  

SEE H - I  4 - 1 0 0 9 7 2 .  

ARRANGEMENT ARE TO BE SUPPLIED, AS REQUIRED BY 
CUSTOMER. 

HANFORD IMPACT 
WRENCH H-2-31103 

SEE NOTE 4 

LW/PC INTERFACE 

SEE NOTE 5 
HORIZONTAL DUST 
COVERS (TYP) 

H-2-71930 SEE NOTE 5 

FLOOR DRAIN 
SEE NOTE 2 

2"ENC DR (TYP 3 PL) 

z <E 

-3 
-m > 

2 -3 W 

.w F? p 
N 
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H-65/H-66 

PLAN 
NEW GREEN F I E L D  V A L V E  P I T  1- 

lwuLifa (COVER BLOCK REMOVED FOR CLARITY) 

.wcw w 
JUMPER ARRANGEMENT (ALTN 7 8 )  

NEW GREEN F I E L D  VALVE P I T  -:.:'*""I 9 flUOR DANlfl NOITHMIEST I 



NOTES: 
1. CUT AND REMOVE CAP AND ATTACH NEW 3"W/6"ENC. 
2. NEW JUMPER C O N S I S T  OF A 3" HORIZONTAL CONNECTOR, A T  NOZZLE '16 ' .  3" SCHED 

3. REPLACE JUMPER 14-M-(P) W I T H  NEW JUMPER: SAME C O N F I G U R A T I O N  14-M-V-(P) 
W I T H  A NEW H O R I Z O N T A L  CONNECTOR (VI,  ,NEW 3" 3-WAY (PBM) B A L L  VALVE,  
OPERATOR ABOVE COVER BLOCK ( H - 1 4 - 1 0 2 4 6 4 ) .  

40 P I P E  ENDING A T  A NEW 3"MALE NOZZLE ('VI), W I T H  S I N G L E  (PBM) B A L L  VALVE. 

H-2-90723-2 
2"DRAIN FROh 
3"SN-609 EN( 

H-2-90728 
T'SN-609-M2: 

TO PUMP PIT AW-02) 

YE 

SEE NOTE 2 7 rsEE T 
a 

P L A N  
V A L V E  P I T ,  2 4 1 - A P  
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H-67/H-68 
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