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1. Purpose and Introduction 

The Delta Conveyance Project (Project) would include intakes along the Sacramento River between its 
confluences with American River and Sutter Slough. The Project also includes a tunnel extending from the 
intakes to a pumping plant and forebay at the downstream terminus of the main tunnel in the South Delta 
(the Southern Forebay). Water would either flow by gravity or be lifted by the pumping plant from the 
tunnel into the Southern Forebay (SF). Discharge from the SF would occur at the southern end of the 
reservoir, flowing through dual tunnels into the South Delta Conveyance facilities (SDCF) for connection 
to the existing State Water Project Harvey O. Banks Pumping Plant and possibly to the Central Valley 
Project C.W. Bill Jones Pumping Plant. 

This technical memorandum (TM) provides a narrative for construction schedules produced in support of 
the Project. Separate schedules were provide for both the Central and Eastern corridors that were 
investigated in association with the Project’s Notice of Preparation (DWR, 2020) as shown in Figure 1. 

2. Construction Schuedules 

The gantt charts provided in the attachment to this TM represent the sequenced construction activities 
for the following alternatives: 

1) Option 1A: Central Alignment 6000 cubic feet per second (cfs) vertical plate screen intake 
2) Option 1B: Central Alignment 6000 cfs tee screen intake 
3) Option 2A: Eastern Alignment 6000 cfs vertical plate screen intake 
4) Option 2B: Eastern Alignment 6000 cfs tee screen intake 

These conceptual schedules are intended to provide relative guidance for the overall duration of the 
construction project and are not associated with specific notice-to-proceed dates. 

The schedules were developed using scheduling software and provide a conceptual sequence of 
construction activities that could be used to complete the facility components. They are based on the 
2020 footprint design information available at the time the schedule was developed and assumed number 
of construction packages (DCA, 2021). They only delineate one possible sequence of work and are not 
meant to dictate contractor means and methods, encapsulate possible phasing activities that could 
shorten the overall schedule or accommodate unforeseen elements that drive critical path.  
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The final sequence of activities and duration of the schedule will depend upon the actual execution of the 
work, the contractor’s actual means and methods, definition and variation of the design, abnormal 
conditions, and other variable factors. Therefore, a final schedules should be expected to vary from the 
conceptual schedules presented here. 

3. Construction Packages Sequencing 

The schedules developed reflect the sequencing of various preliminary construction packages, including: 

• Early works 
• Intakes 
• Tunnels and Shafts 
• Pumping Plant 
• Southern Forebay 
• South Delta Conveyance Facilities 

3.1 Early Works 

Early works packages include work required for provision of access and utilities to each work site. Two 
road access works packages have been assumed for the north and south parts of the project area. The 
sequence of the individual access works has been set to match the order of the main feature works. Rail 
access, power supply and other utility provisions will also be completed as early works to support the 
main feature contracts. 

3.2 Intakes 

Each intake structure has been considered as a separate contract with a one year stagger to the start of 
each. The sequence of the intakes is from south to north to reflect the direction of the northern tunnel 
drive so that the inlet shafts are ready for the advancing tunnel drive. The sequence of construction for 
intakes includes: 

• Stage 1 for preparation of temporary levee embankment and temporary diversion of State Route 160 
• Stage 2 for construction of the cofferdam and intake structure 
• Stage 3 for completion of the sediment basins and associated earthworks 

The stages were established for scheduling purposes and do not match the stages shown on the drawings, 
which are intended to support overall sequencing of flood control features. 

3.3 Tunnels and Shafts 

Five tunnel contracts are assumed in the schedules. Tunnel drive contracts include shaft construction. 
Preparation of the shaft working pads is also included except at the intake and SF structures. At sites with 
tunnel drive in opposite directions, the first tunnel contract will include completion of a double launch 
shaft before handing over one cell of the shaft to the second contract. At the Southern Complex, the drive 
to the north (Reach 4) will launch from the Southern Forebay Inlet Structure Tunnel Launch Shaft and then 
transfer tunnel operations to the separate Byron Tract Working Shaft approximately 1 mile to the north, 
thereby releasing the Southern Forebay Inlet Structure Tunnel Launch Shaft to the pumping plant 
contractor. 
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Reception and maintenance shafts will be included in the tunnel contracts with the construction 
sequenced to follow on from the launch shaft in the direction of tunnel drive. Receptions shafts that 
receive two tunnel drives shall be included in the contract that is planned to arrive first. 

Tunnel excavation rates were established from various tunnels of similar size and similar ground 
conditions utilizing the same type of equipment. The rates were determined using historical data for 
segmental ring erection time from published data; Colzani (2001) and Davies (2009). Using similar build 
up of rates the overall average for tunnel excavation for these 36 feet inside diameter tunnels using a 
segmental pre-cast concrete lining on a 20-hour work day was estimated at approximately 40 linear feet 
per day, taking into account TBM start up and stoppages.  

3.4 Pumping Plant 

The pumping plant contract includes the foundation/ground treatment works associated with the raised 
embankment surrounding the structure. On completion of the embankment area by the forebay 
contractor the pumping plant will continue with construction of the box structure from the raised 
embankment level. Following handover of the outlet shaft from the Reach 4 tunnel contract the wet well 
conduit and overflow structures will also be completed by the pumping plant contract. 

3.5 Southern Forebay 

The SF contract will include overall preparation of the southern complex site with site clearance, borrow 
activities, and transfer of reusable tunnel material (RTM) to the site by rail. Earthmoving activities initially 
include completion of the extended pad embankments for the pumping plant and the Southern Forebay 
Inlet Structure Tunnel Launch Shaft. Then, preloading of the east embankment areas with borrow or RTM 
before removal, and then final embankment work with foundation improvements as necessary. 
Completion of the spillway and Southern Forebay Outlet Structure will follow embankment and the work 
required for the southern dual tunnel drives. 

3.6 South Delta Conveyance Facilities 

Initial partial excavation works, including transport to the SF work area, for the SDCF is scheduled before 
construction of the two receiving shafts for the southern dual tunnel drives. The remaining excavation 
and completion of the South Delta Outlet Structure then follows completion of the tunnels with removal 
of the tunnel boring machine (TBM) from the receiving shafts. The construction of the California Aqueduct 
Control Structure take place between the initial and final stage of the outlet construction during the tunnel 
drives. 

4. Options Considered 

The schedules also reflect construction of two separate intake screening options, vertical flat plate screens 
and cylindrical tee screens. Schedules also were considered for several project design capacities, as 
presented in the NOP and as described below. 

4.1.1 Intake Screen Options 

Both vertical flat plate and cylindrical tee screen options were considered for the proposed intakes. Both 
types of intake follow the same three stage construction sequences. The key difference is between the 
construction of the box conduit for the vertical screen and the pipe jack for the T-screen. The box conduit 
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is constructed in two phases as the temporary road is diverted during stages 2 and 3 of the sequence. The 
pipes for the T-screen are installed during stage 2 as the intake structure is built within the cofferdam. 

4.1.2 Project Design Capacities 

Schedules have been developed for each of the project design capacity options with adjustments to the 
activity durations associated with the change in size of structures. The northern tunnel length between 
the Twin Cities Complex and the intakes changes depending on the alternative that use one, two or three 
intake structures. All other tunnels remain the same length. Other structure size changes include: 

• Intakes sized for 1500 cubic feet per second (cfs) and 3000 cfs 

• Tunnel diameters range from 21 foot to 40 foot internal diameter which also effects RTM generation 
rates 

• Shaft diameters that change in proportion to the tunnel size 

• Pumping plant area changes with the number of pumps required for each flow rate 

• SF is unchanged for the various capacities 

• SDCF are similar for the 3,000, 4,500, and 6,000 cfs project design capacity. For the 7,500 cfs project 
design capacity, the dual tunnels are larger in diameter and additional features are included to 
account for an additional 1500 cfs of conveyance to the Jones Pumping Plant inlet canal 
Delta-Mendota Canal (DMC). 

The sequencing logic for each of the options remains the same except the 7500 cfs option which includes 
an additional intake and tunnel segment for Intake C-E-2 and another one to the DMC with associated 
inlet, outlet and control structures within the SDCF area. These flow option schedules follow the same 
overall sequence as the 6000 cfs options included in the attachments to this document. 
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6. Document History and Quality Assurance 

Reviewers listed have completed an internal quality review check and approval process for deliverable 
documents that is consistent with procedures and directives identified by the Engineering Design Manager 
(EDM) and the DCA. 

Approval Names and Roles 

Prepared by 
Internal Quality 

Control review by 
Consistency 
review by 

Approved for 
submission by 

Martin Ellis / 
EDM BIM 
Integration 
Lead 

Phil Ryan / EDM 
Design Manager 

Gwen Buchholz / 
DCA 
Environmental 
Consultant 

Terry Krause / 
EDM Project 
Manager 

This interim document is considered preliminary and was prepared under the responsible charge of Martin Ellis, 
California Professional Engineering License C83803. 

Note to Reader 

This is an early foundational technical document. Contents therefore reflect the timeframe associated 
with submission of the initial and final drafts. Only minor editorial and document date revisions have been 
made to the current Conformed Final Draft for Administrative Draft Engineering Project Report version.



 

  

Attachment 1 
Construction Schedules 









Activity ID Activity Name Original Duration

771430000 - Franklin Blvd Improvements at Dierrsen771430000 - Franklin Blvd Improvements at Dierrsen 44

771470000 - Twin Cities Road Widening (East)771470000 - Twin Cities Road Widening (East) 36

ACCESS TO N MID DELTAACCESS TO N MID DELTA 336

771360000 - New Hope Tract/W Lauffer Rd Widening771360000 - New Hope Tract/W Lauffer Rd Widening 4

771510000 - Staten Island Maintenance Shaft Access Road771510000 - Staten Island Maintenance Shaft Access Road 1

771510000-Staten Island Maintenance Shaft Access Road - Cent771510000-Staten Island Maintenance Shaft Access Road - Cent 6

771550000 - Highway 12 Widening (7 miles)771550000 - Highway 12 Widening (7 miles) 286

771560000 - Bouldin Island Rd771560000 - Bouldin Island Rd 50

INTERMEDIATE OVERLAYSINTERMEDIATE OVERLAYS 66

771006300-Mobilization - Intrm Overlay - Both771006300-Mobilization - Intrm Overlay - Both 20

771120000-Hood Franklin Road - Both771120000-Hood Franklin Road - Both 6

771130000-Intakes Access Road - Both771130000-Intakes Access Road - Both 9

771140000-Bruns Way Widening - Both771140000-Bruns Way Widening - Both 2

771150000-C-E-5 Intake Access Road - Both771150000-C-E-5 Intake Access Road - Both 3

771350000-Western Farms Road - South - Both771350000-Western Farms Road - South - Both 2

771420000-Dierrsen Road Paving - Both771420000-Dierrsen Road Paving - Both 3

771430000-Franklin Blvd Improvements at Dierrsen - Both771430000-Franklin Blvd Improvements at Dierrsen - Both 3

771460000-Lambert Road Widening - Both771460000-Lambert Road Widening - Both 7

771470000-Twin Cities Road Widening (East) - Both771470000-Twin Cities Road Widening (East) - Both 3

771610000-E Lower Jones Rd Extn/Holt RR Overpass BNSF - Both771610000-E Lower Jones Rd Extn/Holt RR Overpass BNSF - Both 2

771840000-Intake #3 Access Road - Both771840000-Intake #3 Access Road - Both 1

771990000-Intake #2 Access Road - Option771990000-Intake #2 Access Road - Option 5

FINAL OVERLAYSFINAL OVERLAYS 105

771006600-Mobilization - Final Overlay - Both771006600-Mobilization - Final Overlay - Both 20

771120000-Hood Franklin Road - Both771120000-Hood Franklin Road - Both 6

771130000-Intakes Access Road - Both771130000-Intakes Access Road - Both 9

771140000-Bruns Way Widening - Both771140000-Bruns Way Widening - Both 2

771150000-C-E-5 Intake Access Road - Both771150000-C-E-5 Intake Access Road - Both 3

771210000-Southern Forebay Byron Highway New Interchange B771210000-Southern Forebay Byron Highway New Interchange B 11

771420000-Dierrsen Road Paving - Both771420000-Dierrsen Road Paving - Both 3

771430000-Franklin Blvd Improvements at Dierrsen - Both771430000-Franklin Blvd Improvements at Dierrsen - Both 3

771460000-Lambert Road Widening - Both771460000-Lambert Road Widening - Both 7

771470000-Twin Cities Road Widening (East) - Both771470000-Twin Cities Road Widening (East) - Both 3

771610000-E Lower Jones Rd Extn/Holt RR Overpass BNSF - Both771610000-E Lower Jones Rd Extn/Holt RR Overpass BNSF - Both 2

771840000-Intake #3 Access Road - Both771840000-Intake #3 Access Road - Both 1

771990000-Intake #2 Access Road - Option771990000-Intake #2 Access Road - Option 5

SOUTH ROAD WORKSSOUTH ROAD WORKS 3053

MOB/FACILITIES SOUTHMOB/FACILITIES SOUTH 80

771003005-Mobilization -  South771003005-Mobilization -  South 80

PARK AND RIDESPARK AND RIDES 67

771310000 - Employee Park & Rides - Byron771310000 - Employee Park & Rides - Byron 54

771311000-Employee Park & Ride - Bethany771311000-Employee Park & Ride - Bethany 17

771313000-Employee Park & Ride - Charter Way771313000-Employee Park & Ride - Charter Way 12

ACCESS TO S MID DELTAACCESS TO S MID DELTA 508

771540000 - Lower Jones Tract Road771540000 - Lower Jones Tract Road 106

771610000 - Holt RR Overpass BNSF771610000 - Holt RR Overpass BNSF 22

771630000 - Central Mandeville Island Access Road771630000 - Central Mandeville Island Access Road 126

771640000 - Central Bacon  Access Road771640000 - Central Bacon  Access Road 85

ACCESS TO SOUTHERN COMPLEXACCESS TO SOUTHERN COMPLEX 290

771140000 - Bruns Way Widening771140000 - Bruns Way Widening 61

771210000 - Southern Forebay Byron Highway New Interchange771210000 - Southern Forebay Byron Highway New Interchange 229

771340000 - Discovery Bay Blvd Access Roads771340000 - Discovery Bay Blvd Access Roads 38

771350000 - Western Farms Road771350000 - Western Farms Road 29

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Year
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Activity ID Activity Name Original Duration

113327000 - Intake 3 MEP113327000 - Intake 3 MEP 107

113329000 - Intake 3 Finish Out113329000 - Intake 3 Finish Out 679

Intake/Basin Pipe ConnectionsIntake/Basin Pipe Connections 613

113322100 - Steel Pipe installation113322100 - Steel Pipe installation 240

11332250 - Sluice Gate Shaft & Outlet11332250 - Sluice Gate Shaft & Outlet 345

Sedimentation BasinsSedimentation Basins 249

113355000 - Intake 3 Sediment Basin Drive Piles113355000 - Intake 3 Sediment Basin Drive Piles 15

113357100 - Place Concrete113357100 - Place Concrete 234

113357200 - Furnish And Place Rebar113357200 - Furnish And Place Rebar 194

Sedimentation Basins MEPSedimentation Basins MEP 895

113359000 - Intake 3 Sediment Basin Radian Gates & Stoplogs113359000 - Intake 3 Sediment Basin Radian Gates & Stoplogs 120

113361000 - Intake 3 Sediment Basin MEP &  Finish Work113361000 - Intake 3 Sediment Basin MEP &  Finish Work 895

Site RestorationSite Restoration 67

Intake No. 3 - Site RestorationIntake No. 3 - Site Restoration 67

IN INTAKE 5IN INTAKE 5 1767

Mobilization & OperationsMobilization & Operations 241

115003000 - Intake 5 Contractor Mobilization115003000 - Intake 5 Contractor Mobilization 60

115005060 - Intake 5  Personnel Mobe Expense115005060 - Intake 5  Personnel Mobe Expense 120

115007010 - Construct Temporary Buildings & Utilities115007010 - Construct Temporary Buildings & Utilities 181

115007100 - Intake 5 Build Site Construction Roads115007100 - Intake 5 Build Site Construction Roads 32

Phase 1 SiteworkPhase 1 Sitework 1090

115205100 - Int 5 Ph1 Clear and Grub115205100 - Int 5 Ph1 Clear and Grub 37

115205210 - Int 5 Ph 1 DMM  Soil Improvement115205210 - Int 5 Ph 1 DMM  Soil Improvement 107

115205220 - Int 5 Ph 1 DMM Cut-off Trench115205220 - Int 5 Ph 1 DMM Cut-off Trench 45

115205230 - Int 5 Ph 1 DMM Subcontract Mobe & Demobe115205230 - Int 5 Ph 1 DMM Subcontract Mobe & Demobe 12

115205300 - Int 5 Ph 1 Excavate Key Trenches115205300 - Int 5 Ph 1 Excavate Key Trenches 5

115205410 - Int 5 Ph 1 Highway Temporary Fill from Reqd Exc115205410 - Int 5 Ph 1 Highway Temporary Fill from Reqd Exc 108

115205430 - Int 5 Ph1 Moisture Condition Suitable Soil115205430 - Int 5 Ph1 Moisture Condition Suitable Soil 107

115205510 - Int 5 Ph1 Place Dike Fill from Reqd Excavation115205510 - Int 5 Ph1 Place Dike Fill from Reqd Excavation 28

115205520 - Int 5 Ph 1 Moisture Condition Suitable Soil115205520 - Int 5 Ph 1 Moisture Condition Suitable Soil 37

115205600 - Int 5 Ph 1 Dewater Excavation with Deep Wells115205600 - Int 5 Ph 1 Dewater Excavation with Deep Wells 1090

115205800 - Int 5 Ph 1 Temporary Plating115205800 - Int 5 Ph 1 Temporary Plating 12

Phase 2 SiteworkPhase 2 Sitework 513

115206210 - Int 5 Ph 2 DMM Soil Improvement115206210 - Int 5 Ph 2 DMM Soil Improvement 402

115206220 - Int 5 Ph 2  DMM Cut-off Trench115206220 - Int 5 Ph 2  DMM Cut-off Trench 163

115206230 - Int 5 Ph 2  DMM Subcontract Mobe & Demobe115206230 - Int 5 Ph 2  DMM Subcontract Mobe & Demobe 513

115206300 - Int 5 Ph 2 Excavate Key Trenches115206300 - Int 5 Ph 2 Excavate Key Trenches 13

115206510 - Int 5 Ph 2 Fills from Required Excavation115206510 - Int 5 Ph 2 Fills from Required Excavation 192

115206530 - Int 5 Ph 2 Moisture Condition Suitable Soil115206530 - Int 5 Ph 2 Moisture Condition Suitable Soil 179

115206540 - Int 5 Ph 2 Place Dike Core Fill from Borrow115206540 - Int 5 Ph 2 Place Dike Core Fill from Borrow 184

115206700 - Int 5 Ph 2 Place Temporary Gravel Plating115206700 - Int 5 Ph 2 Place Temporary Gravel Plating 32

115222300 - H Piles in DMM Wall115222300 - H Piles in DMM Wall 78

RoadsRoads 673

115205900 - Int 5 Ph 2 Pave Temporary Highway 160115205900 - Int 5 Ph 2 Pave Temporary Highway 160 25

115206800 - Int 5 Ph 2  Pave New Highway 160 & Dike Roads115206800 - Int 5 Ph 2  Pave New Highway 160 & Dike Roads 38

Phase 3 SiteworkPhase 3 Sitework 445

113309600 - Intake 3 Office & Vehicle Storage113309600 - Intake 3 Office & Vehicle Storage 62

115209120 - Int 5 Ph 3 Embankment Fill from Site Excavation115209120 - Int 5 Ph 3 Embankment Fill from Site Excavation 165

115209130 - Int 5 Ph 3 Moisture Condition Soil115209130 - Int 5 Ph 3 Moisture Condition Soil 163

115209140 - Int 5 Ph3 Excavate Unsuitable to Spoil115209140 - Int 5 Ph3 Excavate Unsuitable to Spoil 125

115209150 - Int 5 Ph3 Final Grade and Invert Rock115209150 - Int 5 Ph3 Final Grade and Invert Rock 191

115209160 - Int 5 Ph3 Place  Area Pllating115209160 - Int 5 Ph3 Place  Area Pllating 57

115209200 - Int 5 Ph 3 Dredge Pipe From Basin To Lagoons115209200 - Int 5 Ph 3 Dredge Pipe From Basin To Lagoons 25

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Year
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