
STATE OF CALIFORNIA - CALIFORNIA TRANSPORTATION COMMISSION 
CTC-0001 (NEW 07/2018) 

ROAD REPAIR AND ACCOUNT ABILITY ACT OF 2017 
PROJECT BASELINE AGREEMENT 

SR-4 Ramp Metering System Installation (10-1 Fl 80) 

Resolution 

1. FUNDING PROGRAM 

D Active Transportation Program 

D Local Partnership Program (Competitive) 

D Solutions for Congested Corridors Program 

~ State Highway Operation and Protection Program 

D Trade Corridor Enhancement Program 

2. PARTIES AND DATE 

(will be completed by CTC) 

2.1 This Project Baseline Agreement (Agreement) for the SR-4 Ramp Metering System Installation (I 0-1 FI 80), 
effective on, ______________ .(will be completed by CTC), is made by and between the California Transportation 
Commission (Commission), the California Department of Transportation (Caltrans), the Project Applicant, 
Ca/trans , and the Implementing Agency, 
Ca/trans , sometimes collectively referred to as the "Parties". 

3. RECITAL 

3.2 Whereas at its May 13, 2020 meeting the Commission approved the State Highway Operation and Protection Program, and included in 
this program of projects the SR-4 Ramp Metering System Installation (J0-JF180), the parties are entering into this Project Baseline 
Agreement to document the project cost, schedule, scope and benefits, as detailed on the Project Programming Request Form attached 
hereto as Exhibit A and the Project Report attached hereto as Exhibit B, as the baseline for project monitoring by the Commission. 

3.3 The undersigned Project Applicant certifies that the funding sources cited are committed and expected to be available; the estimated costs 
represent full project funding; and the scope and description of benefits is the best estimate possible. 

4. GENERAL PROVISIONS 

The Project Applicant, Implementing Agency, and Caltrans agree to abide by the following provisions: 

4.1 To meet the requirements of the Road Repair and Accountability Act of 2017 (Senate Bill [SB] 1, Chapter 5, Statutes of 2017) which 
provides the first significant, stable, and on-going increase in state transportation funding in more than two decades. 

4.2 To adhere, as applicable, to the provisions of the Commission: 

D Resolution Insert Number , "Adoption of Program of Projects for the Active Transportation Program", 
dated 

D Resolution Insert Number , "Adoption of Program of Projects for the Local Partnership Program", 
dated 

D Resolution Insert Number , "Adoption of Program of Projects for the Solutions for Congested Corridors Program", 
dated 

[Z'.I Resolution G-20-40, "Adoption of Program of Projects for the State Highway Operation and Protection Program", 
dated May 13, 2020 

D Resolution Insert Number , "Adoption of Program of Projects for the Trade Corridor Enhancement Program", 
dated 
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4.3 All signatories agree to adhere to the Commission's State Highway Operation and Protection Program, Guidelines. Any conflict between 
the programs will be resolved at the discretion of the Commission. 

4.4 All signatories agree to adhere to the Commission's SB 1 Accountability and Transparency Guidelines and policies, and program and 
project amendment processes. 

4.5 Caltrans agrees to secure funds for any additional costs of the project. 

4.6 Caltrans agrees to report on a quarterly basis; after July 2019, reports will be on a semi-annual basis on the progress made toward the 
implementation of the project, including scope, cost, schedule, outcomes, and anticipated benefits. 

4.7 Caltrans agrees to prepare program progress reports on a quarterly basis; after July 2019, reports will be on a semi-annual basis and 
include information appropriate to assess the current state of the overall program and the current status of each project identified in the 
program report. 

4.8 Caltrans agrees to submit a timely Completion Report and Final Delivery Report as specified in the Commission's SB 1 
Accountability and Transparency Guidelines. 

4.9 All signatories agree to maintain and make available to the Commission and/or its designated representative, all work related documents, 
including without limitation engineering, financial and other data, and methodologies and assumptions used in the determination of 
project benefits during the course of the project, and retain those records for four years from the date of the final closeout of the project. 
Financial records will be maintained in accordance with Generally Accepted Accounting Principles. 

4.10 The Transportation Inspector General of the Independent Office of Audits and Investigations has the right to audit the project records, 
including technical and financial data, of the Department of Transportation, the Project Applicant, the Implementing Agency, and any 
consultant or sub-consultants at any time during the course of the project and for four years from the date of the final closeout of the 
project, therefore all project records shall be maintained and made available at the time ofrequest. Audits will be conducted in 
accordance with Generally Accepted Government Auditing Standards. 

5. SPECIFIC PROVISIONS AND CONDITIONS 

5.1 Project Schedule and Cost 
See Project Programming Request Form, attached as Exhibit A. 

5.2 Project Scope 
See Project Report or equivalent, attached as Exhibit B. At a minimum, the attachment shall include the cover page, evidence of 
approval, executive summary, and a link to or electronic copy of the full document. 

5.3 Other Project Specific Provisions and Conditions 

Attachments: 

Exhibit A: Project Programming Request Form 
Exhibit B: Project Report 
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Exhibit A - PPR Equivalent Page I of I 

Baseline agreement information was extracted from Caltrans' project data systems. Project description, funding and 

performance measures are from CTIPS. Project delivery milestones are from PRSM. All information is current and accurate. 

STATE OF CALIFORNIA• DEPARTMENT OF TRANSPORTATION 

BASELINE AGREEMENT Date: 07/07/20 09:56:17 AM 

District EA Project ID PPNO Project Manager 

10 1F180 1016000077 3274 LODGE, PARISA RASOULI 

Begin End 
County Route .. 

" 
Postmile Postmile 

Implementing Agency 

SJ 4 R 16.0 R 19.4 PA&ED Caltrans 

PS&E Caltrans 

Right of Way Caltrans 

Construction Caltrans 

Project Nickname 

SR-4 Ramp Metering System Installation 

Location/Description 

In Stockton , from Route 5 to Route 99. Install ramp meters, traffic monitoring· systems, Closed Circuit Television (CClV), and synchronize intersection 

signals with ramp metering. 

Legislative Districts " 

Assembly: 26 Jsenate: J 

PERFORMANCE MEASURES 

Existing Condition 

Programmed Condition 

Project Milestone 

Primary Asset 

Transportation 

Management Systems 

(Elements) 

Transportation 

Management Systems 

(Elements) 

Project Approval and Environmental Document Milestone 

Right of Way Certification Milestone 

Ready to List for Advertisement Milestone 

Begin Construction Milestone (Approve Contract) 

FUNDING (Allocated amounts are shaded) .,.-:,,, ... ,.,,' 

Component Fiscal Year SHOPP 

PA&ED 18/19 2,177 

PS&E 20/21 6,057 

RW Support 20/21 695 

Const Support 22/23 9,438 

RWCapital 22/23 1,332 

Const Capital 22/23 39,097 

Total 58,796 

Good 

' : 

05, 14 Congressional: 11 , 18 

Fair Poor New Total Units 

0 Each 

14 14 Each 

• . Actual Planned 

05/28/20 

n,11122 

01/05/23 

08/17/23 

;,.· ,_; .- . . -. , .... . ... 
-~-

Total •--- · 

2,177 

6,057 

695 

9,438 

1,332 

39,097 

58,796 

7/7/2020 

s146043
Sticky Note
All numbers same as programmed in CTIPS

s146043
Sticky Note
All the numbers shown from the PR (both in the 11-Page and in the dollar figures in the Intro section) are below the programmed amounts shown here, so they will be coming in under the programmed amount, which is good.  All except CON CAP, which shows a slight increase to the programmed amount, and will be covered by G-12 (as mentioned in the PR on page 17 of PR).



Project Report 
To 

10. SJ - 4 - Rl6.0/Rl 9.4 
10-lf!IO ·" 1016000077 - PPKO 3274 

20.10.WU 15 - SHOPP 
March.-2020 

Provide Project Approval 

On Route !l 

in San Joaguin _(o.unty 

Btl\\t-cn Roule 4 / _~ Separation 

And Ro_yte 4 l 99 Separation 

I have reviewed the right-of-way information contained in this rcpmt and the right-of-way 
data sheet attached hcr;-H,, and find the data to be complete, currtrnt and accurate; 

JAMIE LUPO, DISTRlCT DIVlSION CHIEF, RIGHT OF WAY 

APPROVAL RECOrvtMENDED: 

PARISA LODGE, PROJECT 

PROJECT APPROVED: 

~ . DAS' ~K~ELHl~N Y, DISTRICT O DIRECTOR 
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This project report has been prepared under the direction of the following registered civil 
engineer. The registered civil engineer attests to the technical information contained herein 
and the engineering data upon which recommendations, conclusions, and decisions are based. 

~ 05/08/2020 
DATE 

2 
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This project report has been prepared under the direction of the following registered civil 
engineer.  The registered civil engineer attests to the technical information contained herein 
and the engineering data upon which recommendations, conclusions, and decisions are based. 

REGISTERED CIVIL ENGINEER DATE 

 03/31/2021 

C 89659 

Navrajdeep S Jammu 

05/08/2020
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1. INTRODUCTION

Project Description:
The proposed Transportation Management Systems (20.10.201.315) project is located on
State Route (SR) 4 in San Joaquin County, Post Mile (PM) R16.0/R19.4 between SR 4/
Interstate I-5 and SR 4/ SR 99 interchange (see Attachment A). The proposed improvement
includes installation of Ramp Metering System (RMS) on the existing eight on-ramps of
SR 4 at S Center St Westbound (WB), El Dorado St Eastbound (EB), S Stanislaus St WB
and EB, S Wilson Way WB, E Lafayette St EB, N Filbert St WB and S Filbert St EB. In
addition to RMS, the proposal includes installation of eight Closed Circuit Television
(CCTV) cameras at various locations, and Traffic Monitoring Station (TMS) along the
mainline of SR 4, at eight on-ramps mentioned above, and at eight adjacent upstream off-
ramps. The proposal also includes installation of inductive loop detectors on local streets
(S Center St, Washington St, E Lafayette St, S Stanislaus St and S Wilson Way) for the
City of Stockton to operate traffic signals and minimize traffic impacts to local streets.

Project Limits 10 - SJ - 4 – R16.0/R19.4 

Number of Alternatives Two (one build and one no build) 
Current Cost 

Estimate: 
Escalated Cost 

Estimate: 
Capital Outlay Support $14,948,000 $15,610,000 
Capital Outlay Construction $33,686,700 $39,712,694 
Capital Outlay Right-of-Way $538,750 $603,972 
Funding Source 20.10.201.315 (SHOPP) 
Funding Year 2022/2023 
Type of Facility 6-Lane Freeway, On-Ramps
Number of Structures 2 Bridge Widenings, 3 On-Ramp Viaduct 

Widenings and 5 Retaining Walls  
SHOPP Project Output 8 RMS, 8 CCTV and 8 Vehicle Detection 

System (VDS) 
Environmental Determination 
or Document 

Categorically Exempt (CE) under Class 1 of 
the state CEQA 
Categorically Excluded under National 
Environmental Policy Act (NEPA) 

Legal Description In Stockton From Route 4 / 5 Separation to 
Route 4 / 99 Separation 

Project Development Category Category 5 

2. RECOMMENDATION

It is recommended that this project report be approved for the Preferred Alternative and
that authorization be granted to proceed the project through Plans, Specifications and
Estimate (PS&E) phase.
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3. BACKGROUND

This project was initiated by the District Traffic Management Branch to install RMS on
the existing eight on-ramps of SR 4 located at S Center St WB, El Dorado St EB, S
Stanislaus St WB and EB, S Wilson Way WB, E Lafayette St EB, N Filbert St WB and S
Filbert St EB between I-5 and SR 99 in the City of Stockton with the approval of the
Conceptual Report dated September 3, 2015. In addition to RMS, TMS on the mainline,
on-ramps and off-ramps, CCTV cameras, local signal synchronization, additional Right of
Way acquisitions along local streets and widening the local streets to provide queue storage
lengths were also part of the proposed work. Structures work included bridge widening,
ramp viaducts, retaining walls, and sound wall relocations.

The scope of this project was changed due to District’s asset management’s efforts to re-
evaluate its State Highway Operations and Protection Program (SHOPP) priorities and
determining that this project must be down-scoped to fund project 10-IE740 (SR 99/120
Col1ector Project), which is a higher priority for the District. Headquarters Asset
Management committed the freed-up funds to fund project 10-IE740. Project down-
scoping was approved, via a Project Change Request (PCR), by the California
Transportation Commission during the August 2018 meeting. The revised project scope
proposed to install RMS at only four on-ramps located at S Center St WB, S Stanislaus St
WB, E Lafayette St EB, and S Filbert St EB. The other four locations previously listed
were eliminated from the project scope.

With the availability of SB-1 funding, a PCR was approved on February 13, 2019 to deliver
the project PA&ED (Project Approval and Environmental Document) as programmed in
2018 SHOPP and delay programming of the remaining components. Therefore, the scope
of the project was changed back to install RMS at the existing eight on-ramps and work
described under Project Description of this report. The local traffic signals synchronization
component of the scope was replaced with installation of inductive loop detectors on the
local streets for the City of Stockton to manage their traffic signals because the City traffic
signals and RMS signals use different controller units, the signal synchronization is
impossible.

4. PURPOSE AND NEED

Purpose
The purpose of this project is to reduce traffic congestion and improve traffic operations
during AM and PM peak hours on SR 4 between I-5 and SR 99 in the City of Stockton by
using RMS.

Need
The SR 4 segment between I-5 and SR 99 currently experiences significant congestion,
which is forecast to increase without any physical and operational improvements to the
facility. This segment is the shortest connection between I-5 and SR 99 in San Joaquin
county, resulting in congestion on SR 4 in both directions, especially at the connectors of
SR 4/I-5 and SR 4/SR 99 during AM and PM peak hour.
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A. Problem, Deficiencies, Justification

RMS is recognized as an effective tool for mitigating traffic congestion. The system helps 
by managing the discharge rate of vehicles from the on-ramps merging to the mainline, 
therefore reducing the bottleneck impacts and the breakdown of mainline traffic flow. The 
intent is to control access to the mainline to reduce traffic congestion and mainline delay 
by breaking up platoons of vehicles from entering the mainline that would otherwise cause 
friction during peak periods. It also makes merging and diverging maneuvers smooth and 
controlled by creating gaps in the ramp traffic. 

The Division of Freeway and Highway Operations performed the corridor analysis along 
SR 4 corridor between SR 99 and I-5 connectors, and the results were summarized in the 
Traffic Operations Analysis Report (TOAR) dated February 28, 2020. For corridor 
analysis, the Level of Service (LOS) is defined in terms of density (passenger cars / mile / 
lane) and Measures of Effectiveness (MOEs) which includes freeway travel time (Vehicle-
Hours), Vehicle Miles Traveled (VMT), average speed (MPH), average density (VPMPL) 
/LOS, gasoline consumed (gallons), and total emissions (Kg). 

Results from an existing 2018 corridor analysis have confirmed that the AM and PM peak 
hour operate at an unacceptable LOS in both directions (WB SR 4 operates at LOS F in the 
AM and PM peak hour, and EB SR 4 operates at LOS E in the AM peak hour). The corridor 
MOEs are consistent with existing observations and data collected.  

The corridor analysis for the opening year (2023) projects that the AM and PM peak hour 
operations will be unacceptable (LOS E or F), below Caltrans Standard of LOS D for the 
No Build scenario in both directions. The Build condition analysis indicates that both the 
directions will operate at acceptable LOS (C to D) during the AM and PM peak hour with 
implementation of the RMS project. Also, freeway travel time, average speed and average 
density show positive improvement with RMS implementation.  

The design year (2038) corridor analysis projects that the AM and PM peak hour operations 
will be unacceptable (LOS F), below Caltrans standard of LOS D, for the No Build scenario 
in both directions. The build condition analysis indicates that the EB and WB directions 
will still operate at unacceptable LOS E or F during the AM and PM peak hour however, 
implementation of the RMS is expected to reduce the average density from 20% to 50% 
during the peak hour. Additionally, freeway travel time, average speed, average density, 
gasoline consumed, and total emissions shows improvement with RMS implementation 
throughout the Crosstown Freeway. 

B. Regional and System Planning

Route Description 
SR 4 is an east to west arterial traversing from Hercules in the Bay Area to its terminus at 
SR 89 in Alpine County.  In addition to serving interregional, commuter, and local traffic, 
SR 4 provides access for the movement of people, goods and services along the East Bay 
and through the Central Valley.  
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System Designation 
Within District 10, SR 4 is functionally classified as a freeway and is on the National 
Highway System (NHS) and the Strategic Highway Network.  SR 4 is included in the 
Interregional Road System, and the Freeway and Expressway System.   SR 4 conforms to 
the requirements of the Surface Transportation Assistance Act (1982) for trucks and is 
classified as a Terminal Access Route.  SR 4 is restricted for bicycles and pedestrians but 
is not a scenic highway within project boundaries. 

Planning Horizon 
Within the project area, SR 4 is a six-lane freeway with a concept LOS E and with a concept 
planning facility of an eight-lane freeway for 2030.    

C. Traffic

Current and Forecasted Traffic 
In March 2019, the Caltrans District 10 Office of Travel Forecasting and Traffic Operations 
calculated the current and forecasted on-ramp traffic volumes for the opening year (2023) 
and the design year (2038), which are shown as follow: 

SR 4 On-Ramps Traffic Volumes Post Mile R16.0 to R19.4 

On-Ramps Post 
Mile 

2018 2023 2038 

AADT 
AM 
Peak 
Hour 

PM 
Peak 
Hour 

AADT 
AM 
Peak 
Hour 

PM 
Peak 
Hour 

AADT 
AM 
Peak 
Hour 

PM 
Peak 
Hour 

W Center St WB 16.47 10,700 640 1,090 11,000 660 1,150 11,900 710 1,250 
El Dorado Dt EB 16.79 7,400 450 680 7,600 470 700 8,200 500 760 

S Stanislaus St WB 17.05 3,100 240 260 3,300 260 280 3,900 300 530 
S Stanislaus St EB 17.27 5,150 330 580 5,300 340 600 5,700 370 650 
S Wilson Way WB 17.59 12,850 820 970 13,200 850 1,000 14,200 910 1,100 
E Lafayette St EB 17.97 3,450 260 290 3,550 270 300 3,850 290 330 
N Filbert St WB 18.59 8,650 840 580 8,900 870 600 9,600 930 650 
S Filbert St EB 18.88 2,550 210 150 2,650 220 160 2,850 240 170 

Collision Analysis 
The most recent three-year (01/1/2015 to 12/31/2017) traffic collision data Table B for SR 
4 R16.0/ R19.4, obtained from Traffic Accident Surveillance and Analysis System 
(TASAS) Transportation Systems Network (TSN), indicates that the total of actual fatal 
and actual fatal plus injury are less than the State average except for the mainline and the 
EB on-ramps at El Dorado St and S Filbert St. The collision rates expressed as number of 
collisions per million vehicle miles are as follows: 
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SR 4 Selective Collision Rate PM R16.0 to R19.4 

Location Description PM 
Actual Statewide Average 

Fatal F + I Total Fatal F + I Total 
Mainline 16.0 to 19.4 0.009 0.29 0.96 0.003 0.24 0.73 

W Center St WB 16.47 0.00 0.10 0.30 0.002 0.21 0.60 
El Dorado Dt EB 16.79 0.00 0.33 0.99 0.002 0.21 0.60 

S Stanislaus St WB 17.05 0.00 0.00 0.00 0.002 0.21 0.60 
S Stanislaus St EB 17.27 0.00 0.00 0.00 0.002 0.21 0.60 
S Wilson Way WB 17.59 0.00 0.11 0.22 0.002 0.21 0.60 
E Lafayette St EB 17.97 0.00 0.00 0.00 0.003 0.10 0.28 
N Filbert St WB 18.59 0.00 0.00 0.15 0.003 0.10 0.28 
S Filbert St EB 18.88 0.00 0.99 0.99 0.002 0.21 0.60 

There were a total of 320 collisions on SR 4 mainline between PM R16.0 and R19.4 in the 
last three years, “Rear End” collisions were the most frequent type of collision (53.17%) 
and the most frequent cause of these collisions was “Speeding” (49.69%). The collision 
data for SR 4 mainline is shown as follows: 

Type of Collision - SR 4 Mainline PM R16.0/R19.4 
Type of 
Collision 

Head 
On Sideswipe Rear 

End Broadside Hit 
Object 

Over 
Turn Auto/Peds Other Total 

Number of 
Collisions 2 92 170 2 43 4 1 6 320 

Percentage 
of Total 0.63% 28.75% 53.13% 0.63% 13.44% 1.25% 0.31% 1.88% 

There were a total of 14 collisions on SR 4 on-ramps between PM R16.0 and R19.4 in the 
last three years. There were an equal number of “Rear End” and “Broadside” type of 
collisions (5 collisions or 35.71% of the total) and “Speeding” was the most frequent cause 
for these collisions (35.71% of the total). The collision data for SR 4 on-ramps is shown as 
follows: 

Type of Collision - SR 4 On-Ramps PM R16.0/R19.4 
Type of 
Collision 

Head 
On Sideswipe Rear 

End Broadside Hit 
Object 

Over 
Turn Auto/Peds Other Total 

Number of 
Collisions 0 2 5 5 0 0 2 0 14 

Percentage 
of Total 0.00% 14.29% 35.71% 35.71% 0.00% 0.00% 14.29% 0.00% 
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5. ALTERNATIVES

5A. Viable Alternatives

Proposed Engineering Features 
The Preferred Alternative is the only viable alternative as determined by the Project 
Development Team (PDT). This alternative proposes the following improvements: 

Location 1 – S Center St 
• Install RMS at the WB on-ramp
• Roadway and S Madison St bridge widening to accommodate two General Purpose

(GP) lanes, MVP and CHP areas
• A retaining wall is proposed for the widening section
• Install TMS at the on-ramp, off-ramp and the mainline
• Install CCTV at the mainline
• Install inductive loop detectors on S Center St and Washington St to manage traffic

flow

Location 2 – El Dorado St 
• Install RMS at the EB on-ramp
• Crosstown Freeway ramp viaduct widening to accommodate two General Purpose

(GP) lanes, MVP and CHP areas
• Install TMS at the on-ramp, off-ramp and the mainline
• Install two CCTV, one at the corner of El Dorado St / E Lafayette St and the second

at the corner of Washington St / S San Joaquin St
• Install inductive loop detectors on E Lafayette St to manage traffic flow

Location 3 and 4 – S Stanislaus St 
• Install RMS at the WB and EB on-ramps
• Two Crosstown Freeway ramp viaducts widening to accommodate two General

Purpose (GP) lanes, MVP and CHP areas
• Install TMS at the on-ramps, off-ramps and the mainline
• Install three CCTV, one at the corner of S Stanislaus St / Washington St, second at

the corner of S Stanislaus St / E Lafayette St and third on the mainline
• Install inductive loop detectors on S Stanislaus St and E Lafayette St to manage

traffic flow

Location 5 – S Wilson Way 
• Install RMS at the WB on-ramp
• Roadway and S Airport Way bridge widening to accommodate two General

Purpose (GP) lanes, MVP and CHP areas
• A retaining wall is proposed for the widening section
• Install TMS at the on-ramp, off-ramp and the mainline
• Install CCTV on the mainline
• Install inductive loop detectors on S Wilson Way to manage traffic flow
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Location 6 – E Lafayette St 
• Install RMS and CCTV at the EB on-ramp
• Roadway widening to accommodate MVP and CHP areas
• Install TMS at the on-ramp, off-ramp and the mainline
• A retaining wall is proposed for the side slope stability

Location 7 and 8 – N and S Filbert St 
• Install RMS at the WB and EB on-ramp
• Roadway widening to accommodate CHP area
• Install TMS at the on-ramp, off-ramp and the mainline
• Two retaining walls are proposed, one for each on-ramp for the side slope stability

Additional drainage systems are not proposed, but the existing drainage inlets within 
widened sections of on-ramps are proposed to be relocated. 

Nonstandard Design Features 
The project proposes to maintain the following existing nonstandard features: 
• Shoulder Widths – the project proposes to maintain and improve the existing

shoulder widths for certain portions of all the on-ramps, which does not meet the
minimum standard shoulder width requirements of 4 feet for the left shoulder and
8 feet for the right shoulder

• Minimum Interchange Spacing – Between W Center St WB and S Stanislaus St
WB, El Dorado Dt EB and S Stanislaus St EB, S Stanislaus St and S Wilson Way

• Minimum Weaving Lengths – at El Dorado Dt EB, S Stanislaus St WB and EB, S
Wilson Way WB on-ramps

• Minimum Length of Vertical Curves – at all the on-ramps within project limit
except WB on-ramp at S Center St and EB on-ramp at E Lafayette St

• Freeway Entrances, Exits and Transition Taper –at W Center St WB, El Dorado Dt
EB, S Stanislaus St WB, S Stanislaus St EB and S Filbert EB on-ramps

• Grades – at W Center St WB, El Dorado Dt EB, S Stanislaus St WB on-ramps

A Design Standard Decision Document for delegated and nondelegated Highway 
Design Manual (HDM) standards was approved on April 22, 2020. 

Ramp Metering Policy Non-Compliance Features 
The project proposes the following non-compliance features: 
• No HOV Preferential Lanes – at all the eight on-ramps
• Minimum Number of Metered Entrance Ramp Lanes – at S Wilson Way WB on-

ramp
• Queue Storage Length Design - at all the eight on-ramps
• Maintenance Vehicle Pullout – at WB N Filbert St and EB S Filbert St on-ramps

A Fact Sheet Exception to Ramp Metering Policy for the non-compliance features was 
approved by the HQ System Operations Chief on February 7, 2020. 
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5B. Rejected Alternatives 

No-Build 
The purpose of this project is to reduce traffic congestion and improve traffic 
operations during AM and PM peak hours on SR 4 between I-5 and SR 99 in the City 
of Stockton by using RMS. With the No-Build Alternative, traffic congestion on SR 
4 would further increase in the future and not meet the purpose and need of the project. 

6. CONSIDERATIONS REQUIRING DISCUSSION

6A.  Hazardous Waste
As a part of the project scope, trenching will be required on local streets to install 
inductive loop detectors, electrical conduits, pull boxes and CCTV pole foundations. 
There are several open and closed Leaking Underground Storage Tank (LUST) cases 
adjacent to the project locations and due to proximity of the LUST sites to the 
trenching locations, a project specific survey for petroleum hydrocarbons and Title-
22 constituents is required prior to construction activities. Aerially Deposited Lead 
(ADL) is known to occur in the unpaved areas adjacent to highways. There is a 
potential to encounter ADL impacted soil during project construction. A project 
specific ADL soil survey shall be conducted at each of the ramp locations prior to 
construction activities. Asbestos Containing Materials are known to occur in bridge 
bearing pad, shims, mastic, material, and/or concrete. The scope of work for this 
project will require widening of three existing bridges; therefore, a project specific 
survey for Asbestos Containing Material shall be conducted prior to construction 
activities. Painted surfaces such as girders, graffiti abatement, and traffic striping may 
be present on bridges therefore, a project specific survey for lead based paint shall be 
conducted prior to construction activities. Hazardous materials or contamination 
exceeding regulatory thresholds and not present within the project limits. 

6B. Value Analysis 
A Value Analysis for this project was conducted in January 2020 to analyze current 
project design, estimate and schedule, and provide possible cost and/or schedule 
saving recommendations. The VA team developed six alternatives for improvement 
of the project (see Attachment N). The following are the alternatives identified, along 
with their associated potential cost savings, potential change in schedule and 
performance change. 
1. This alternative recommends placing controller cabinets off the bridges and

monitor traffic with CCTV to reduce MVP required bridge widening at five
structures. This alternative has a potential cost savings of $8,980,000, 6-month
reduction in schedule and change in performance by -1%.

2. This alternative recommends eliminating all bridge widening from the project, this
alternative has a potential cost savings of $15,930,000, 18-month reduction in
schedule and change in performance by -8%.

3. This alternative recommends eliminating CHP pullouts at 3 locations (EB on-ramp
at El Dorado St, EB and WB on-ramp at Stanislaus St). This alternative has a
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potential cost savings of $3,010,000, half a month reduction in schedule and 
change in performance by +2%. 

4. This alternative recommends keeping existing retaining walls at WB on-ramp at S
Center St and WB on-ramp at S Wilson Way, and construct a new adjacent
retaining wall. This alternative has a potential cost savings of $150,000, no change
in schedule and change in performance by +1%.

5. This alternative recommends eliminating the ramp "count" loop detectors that are
located on the structures and this alternative has a potential cost savings of
$25,000, no change in schedule and change in performance by +2%.

6. This alternative recommends constructing the controller cabinet and MVP next to
the existing traffic signal controller cabinet at EB on-ramp at Filbert St. This
alternative will result in an additional cost of $110,000, no change in schedule and
no change in performance.

PDT conducted a meeting on April 1, 2020 and accepted alternative four and six to be 
implemented into the project design, but a final approval from the management is still 
pending for these two alternatives. These two alternatives together have a potential 
cost savings of $40,000, change in improvement by 1% and no changes in schedule.  

6C. Resource Conservation 
There are no major facilities that can be salvaged and relocated from this project. 
However, wherever possible, existing roadway features such as signs, light standards, 
bridge railings, associated hardware and roadway materials will be relocated or 
stockpiled in maintenance yards to be used later. Efforts will be made to recycle any 
pavement removed during construction. 

6D. Right-of-Way Issues 
The installation of RMS, TMS elements, CCTV poles and bridge widenings are all 
within Caltrans’ right of way and no additional right of way acquisition is anticipated 
for this project. Construction permits will be required to install falsework for bridge 
widenings, install inductive loop detectors, flashing beacons on local streets and 
CCTV poles at various locations. The work is more than 25 feet away from the railroad 
tracks, but a Railroad flagging agreement may be needed during construction due to 
the proximity of one of the locations (EB On-Ramp at S Stanislaus St) to the Railroad 
and structure widening at this location requires foundation work with large equipment 
and the potential to foul the tracks, see Attachment J for the Right of Way Data Sheet. 
Relocation of utilities is anticipated under some of the on-ramps to accommodate 
structural widenings. Final determination of utility impacts will be made during the 
PS&E phase of the project and relocation plans will be prepared. The need for 
potholing will be ascertained following the verification process. 

6E. Environmental Compliance 
The project is Categorically Exempt (CE) under Class 3 of the State of California 
Environmental Quality Act (CEQA) guidelines and Categorically Excluded (CE) 
under National Environmental Policy Act (NEPA) guidelines (See Attachment I).  
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6F. Air Quality Conformity 
This project is not expected to cause any operational effects on air pollutants. The 
project is non-attainment for the State and Federal ambient air quality standards for 
ozone, Particulate Matter (PM) 10 and PM 2.5 standards. A PM hot spot memo is not 
required because the project falls into the exempt category under the Code of Federal 
Regulations 93.126 under project type: traffic control devices and operating assistance 
other than signalization projects.  

 
6G. Title VI Considerations 

The proposed project complies with Title VI considerations. 
 
6H. Life-Cycle Cost Analysis 

The proposed project involves improvements along the on-ramps and Life Cycle Cost 
Analysis is not conducted for on-ramps. 

 
6I. Reversible Lanes 

Reversible lanes are not applicable to this project. 
 

6J. Cultural Resources 
As currently planned, the proposed project has no potential to affect any archaeological 
or built-environmental historical resources or historic properties. 
 

6K. Biology 
The proposed project would have no effect on any state or federal threated or 
endangered species and it is also outside National Marine Fisheries Service jurisdiction. 
There are no state or federally-listed species, designated critical habitat; state or 
federally recognized sensitive habitats, or potential waters of the U.S. associated with 
this geographic region, that will be impacted. Additionally, Army Corps of Engineers, 
California Department of Fish and Wildlife, U.S. Fish and Wildlife Service, or 
Regional Water Quality Control Board permits will not be required for this project. 
Agricultural fields, mature trees, and large shrubs, which may provide nesting habitat 
for migratory birds, were observed within and adjacent to the project's limits. A 
preconstruction survey for migratory birds and raptors will be required seven to 
fourteen days prior to start of construction activities occurring during the migratory 
bird nesting season (February 1- September 30). 

 
 

7. OTHER CONSIDERATIONS AS APPROPRIATE 
 
7A. Public Hearing Process 

The project is Categorically Exempt under Class 3 of the CEQA guidelines and 
Categorically Excluded under the NEPA guidelines; therefore, it was determined that 
Public Hearing Process is not required for this project. 
 

7B. Route Matters 
A Freeway Agreement, revised Route Adoption, or relinquishments is not required for 
this project. 
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7C. Permits 
There are no environmental permits required for this project. 

 
7D. Other Agreements 

The project proposes installation of inductive loop detectors on local streets for the 
City of Stockton to operate traffic signals upstream from the Ramp Metering signals 
to create gaps in the oncoming traffic and minimize traffic impacts to local streets. A 
maintenance agreement may need to be executed between Caltrans and the City to 
address the operation and maintenance responsibilities for these loop detectors.  

 
7E. Transportation Management Plan 

A Transportation Management Plan (TMP) has been developed for this project to 
address traffic impacts. The purpose of the TMP is to minimize motorist delays 
associated with the construction of the project without compromising public or worker 
safety, or the quality of the work being performed. A Public Information Strategy 
including media releases and notification to impacted groups will be implemented. 
Portable Changeable Message Signs (PCMS), PCMS for work zone speed limit 
reduction, radar speed feedback sign will be utilized to alert the public and motorists 
of construction activities ahead. Lane, shoulder, and ramp closures will be required 
and restricted to low volume periods. Since the project involves ramp closures, detours 
will be required. Preliminary traffic impacts and mitigation for this project have been 
outlined in the attached TMP checklist, see Attachment G. Costs associated with the 
traffic impact mitigation measures listed in the TMP checklist have been included in 
the construction cost estimate.  

 
7F. Stage Construction 

Stage Construction will be required for this project and the suggested construction 
phases are as follows: 
 
Stage 1 
The existing five bridges at S Center St WB, El Dorado St EB, S Stanislaus St WB, S 
Stanislaus St EB and S Wilson Way WB on-ramps is to be widened in this stage. 

 
Stage 2 
The proposed roadway widening at all the on-ramps is to be completed in this stage 
including the CHP and MVP pullout areas. 

 
Stage 3 
The electrical work at all the on-ramps is suggested to be completed in the final stage 
which includes installation of RMS, TMS elements, CCTVs and inductive loop 
detectors for the City of Stockton. 
 

7G. Asset Management 
The performance objective in this project is consistent with the 2017 State Highway 
System Management Plan and SHOPP Ten-Year Plan. The performance objective 
identified in this project is Transportation Management Systems (TMS) and are 
identified in the SHOPP Performance Report (Attachment L). The project's 
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Programmable Alternative proposes the following: 
 
• Install 8 new CCTV systems. This meets 29.6% of the District objective of 27 new 

TMS 
• Install 8 new RMS. This meets 29.6% of the District objective of 27 new TMS 
• Install 25,617 SF of Retaining Wall 

 
7H. Complete Streets 

A Complete Street is a transportation facility that is planned, designed, operated, and 
maintained to provide safe mobility for all users, including bicyclists, pedestrians, 
transit vehicles, truckers, and motorists, appropriate to the function and context of the 
facility. Pedestrians, bicycles, or other non-motorized traffic are not allowed on this 
freeway segment of SR 4, and there are no pedestrian facilities within the proposed on-
ramp widening limits. The scope of this project doesn’t propose to improve any existing 
pedestrian facilities at the on-ramp intersections, which are outside the on-ramp 
widening limits. 

 
7I. Green House Gas Emissions and Climate Change 

Green House Gas (GHG) emissions were calculated using the FHWA infrastructure 
carbon estimator tool that estimates the lifecycle energy and greenhouse gas emissions 
from the construction and maintenance of transportation facilities. A total of 59 (MT 
CO2e) of annual GHG emissions per year over 20 years period was calculated using 
the carbon estimator tool. The breakdown of the total GHG emissions is 18 (MT CO2e) 
of direct emissions from fuel used in construction equipment, 5 (MT CO2e) of direct 
emissions from fuel used in maintenance equipment and 36 (MT CO2e) of indirect 
lifecycle emissions use embodied in the material used in the construction activities. All 
the values of GHG emissions are per year over the period of 20 years. 
 
Climate change considerations were evaluated, and it was determined the scope of this 
project is not susceptible to climate change factors such as increased flooding or sea 
level rise.  Additional sea level rise adaptation measures are not needed for the project 
since the project is not located in the coastal zone or in an area vulnerable to sea level 
rise. 
 

7J. Broadband and Advance Technologies 
Electrical design team will be using fiber optics for RMS at all the on-ramps and 
signalized intersections. Also, Video Imaging Vehicle Detection System (VIVDS) 
will be used on the mainline where Inductive Loop Detectors cannot be installed 
because of the structures. 
 

7K. Programmed Projects within the vicinity of Project Area 
• 10-1C670 Surface Transportation Assistance Act (STAA) Truck Improvement (SJ-

4-17.7/17.7) – The scope of this project is to improve STAA truck turning 
movements at the intersection of SR 4 EB off-ramp and Wilson Way, WB on-ramp 
and Wilson Way. A meeting was conducted with the Program Advisor to discuss 
the possibility of including 10-1C670 project as a part of 10-1F180 RMS project, 
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but it was determined that these two projects cannot be combined due to different 
scopes, schedules and programming codes. 

• 10-0X690 SR 4 MVP and Roadside Paving (SJ-4-15.7/19.2) – The scope of this 
project is to provide roadside safety improvements to reduce the frequency of 
routine and recurring maintenance activities along SR 4. This project is already in 
construction. 

• 10-1C500 SR 4 Pavement Resurfacing and Restoration (SJ-4-R15.5/R16.5) – This 
is a resurfacing and restoration (2R) roadway rehabilitation project located on SR 
4 at the SR 4/I-5 interchange. 

• 10-1C860 SR 4 Reconstruction of Hinge 32 (SJ-4-R17.3/R17.4) – The proposed 
work is to reconstruct and replace the joint seal and elastomeric bearing pad for 
Hinge 32 on the EB and WB SR 4 mainline, and to reconstruct and replace the joint 
seals for hinges at the El Dorado St off-ramp and the Stanislaus St on and off-ramps. 

• 10-0X460 Stockton Channel Viaduct Bridge Rehab (SJ-5-26.1/26.5) – The scope 
of this project is to rehabilitate the Northbound (NB) and Southbound (SB) 
Stockton Channel Viaduct Bridges 29-0176 L/R in the City of Stockton on I-5 
between post miles 26.1 and 27.0 and to construct a new reconfigured Pershing 
Avenue off-ramp with a dedicated auxiliary lane that would connect the NB I-5 to 
Pershing Avenue. 
 

7L. Stormwater 
This project does not involve discharges of pollutants or of dredged or fill material 
into navigable waters and is in compliance with the Section 13260 (Reports of 
Discharge to Navigable Waters) with no notification necessary to the Regional Water 
Board. Project activities are anticipated to disturb more than 1.0 acre of soil (about 
1.47 acres) therefore, it is required to obtain coverage under CGP NPDES (National 
Pollutant Discharge Elimination System) CAS000002. The NIS (New Impervious 
Surface) created by this project is less than 1.0 acre therefore, permanent treatment of 
highway stormwater runoff is not required. 

 
  

8. FUNDING, PROGRAMMING AND ESTIMATE 
 
Funding 
It has been determined that this project is eligible for federal-aid funding. 
 
Programming 
This project is programmed for PA&ED as a long lead in the 2018 SHOPP. For the rest of 
the components, this project will be adopted into 2020 SHOPP with funding from the 
20.XX.201.315, Transportation Management Systems in the 2022/2023 fiscal year. The 
table below shows escalated Construction, Right of Way and Support cost estimates for 
this project. 
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Fund Source Fiscal Year Estimate 
20.10.201.315 Prior 17/18 18/19 19/20 20/21 21/22 22/23 Future Total 

Component In thousands of dollars ($1,000) 
PA&ED Support $1,950 $1,950 
PS&E Support $5,500 $5,500 
Right-of-Way Support $695 $695 
Construction Support $7,465 $7,465 
Total Support Cost $1,950 $6,195 $7,465 $15,610
Right-of-Way $1,332 $604 $604 
Construction $39,097 $39,713 $39,713 
Total Capital Cost $40,429 $40,317 $40,317 

Note: Construction Capital escalated at 3.2%. The Support Cost ratio is 
38.7%. The additional Construction Capital will be covered by G12. 

Estimate 
See Attachment E for a detailed construction cost estimate. 

9. DELIVERY SCHEDULE

Project Milestones Milestone Date 
(Month/Day/Year) 

Milestone 
Designation 

(Target/Actual) 
PROGRAM PROJECT M015 07/16/2018 Actual 
BEGIN ENVIRONMENTAL M020 08/15/2018 Actual 
PA & ED M200 05/15/2020 Target 
BEGIN DESIGN M210 07/13/2020 Target 
BEGIN STRUCTURE M215 08/01/2020 Target 
RIGHT OF WAY REQUESTS M224 08/17/2020 Target 
REGULAR RIGHT OF WAY M225 10/15/2020 Target 
60% CONST REVIEW COMPLETED M313 12/07/2021 Target 
95% CONST REVIEW COMPLETED M315 05/01/2022 Target 
PS&E TO DOE M377 06/06/2022 Target 
DRAFT STRUCTURES PS&E M378 04/01/2022 Target 
RIGHT OF WAY CERTIFICATION M410 11/17/2022 Target 
READY TO LIST M460 01/05/2023 Target 
FUND ALLOCATION M470 03/25/2023 Target 
HEADQUARTERS ADVERTISE M480 04/25/2023 Target 
AWARD M495 06/25/2023 Target 
APPROVE CONTRACT M500 08/25/2023 Target 
CONTRACT ACCEPTANCE M600 03/15/2026 Target 
END PROJECT EXPENDITURES M800 05/30/2028 Target 
FINAL PROJECT CLOSEOUT M900 03/15/2030 Target 
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10. RISKS

A Risk Management Plan has been prepared by the PDT to assess, respond, and monitor
identified project risks that may occur throughout the life of the project. There are a total
of eight active risks that have been identified for this project, see Attachment H. The west
end of the project is in a highly sensitive area for historical archaeology and a moderate to
high potential for prehistoric archaeology. At this time, the Environmental team is not
anticipating any project delays and will be doing required studies during the PS&E phase
of the project to identify buried deposits.

The scope of the project includes installation of inductive loop detectors on the existing
bridge decks as a part of RMS for vehicle detection. This has been identified as one of the
risks because there might not be enough concrete cover over the top of the reinforcement
bars on the existing structures. Scanning of the existing bridge decks will be done during
the PS&E phase of the project, using Ground Penetrating Radar (GPR) to determine the
depth of concrete cover and the feasibility of installing loop detectors on the existing
structures. If it is determined that the installation of loop detectors is not feasible at these
locations, other alternatives will need to be considered which might affect project cost and
schedule.

One of the other risks identified for this project is the implementation of RMS. A
Memorandum of Understanding (MOU) was signed between Caltrans and the San Joaquin
Council of Governments (SJCOG), which is a compilation of policies and procedures
intended to make these parties work in a coordinated manner to implement RMS. Caltrans
can install RMS on the on-ramps but cooperation from the City of Stockton would be
needed before making it operational. The City is aware of this project and the PDT has met
previously with the City to discuss this project and address concerns they might have. One
of the issues discussed during these meetings was the synchronization of RMS signals with
the upstream city traffic signals. Due to different controller units, the synchronization of
the City traffic signals and RMS signals is not possible; therefore, Caltrans proposed to
install inductive loop detectors on the local streets for the City to manage operations of
their upstream traffic signals to create gaps in the oncoming traffic and minimize impacts
to the local streets. Cooperation will be needed from the City to implement RMS and install
inductive loop detectors on the local streets.

A Railroad flagging agreement may be needed during construction due to the proximity of
one of the locations (EB On-Ramp at S Stanislaus St) to the railroad and structural
widening at this location requires foundation work with large equipment and the potential
to foul the railroad tracks. A request for railroad flagging will be submitted during the
PS&E phase of the project and it has been identified as one of the risks that might impact
project schedule. Also, further investigation is needed to make sure there are no permanent
homeless encampments within the project limits that might impact construction activities
and the project schedule.

The Office of Geotechnical Design is recommending driven piles for some of the locations
and this has been identified as one of the risks for this project. Driven pile is a cost-effective
alternative in which a pile driver is used to drive piles into soil resulting in high noise
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levels. The area surrounding the proposed project limits is urban and sensitive receptors 
(residential units) may be affected by construction noise. Alternative method, Cast in 
Drilled Hole (CIDH), which costs more than the driven piles but has a lower noise levels, 
may be used in these sensitive areas resulting in the overall cost of the project going up. 
 

 
11. EXTERNAL AGENCY COORDINATION 
 

The project proposes to install inductive loop detectors on local streets for the City of 
Stockton to operate traffic signals and minimize traffic impacts to local streets. 
Coordination with the City of Stockton will be required to perform this work and 
implement RMS. 
 
 

12. PROJECT REVIEWS 
 

Scoping team field review  PDT Date   02/29/2016  
District Program Advisor Arlene Cordero Date   01/30/2020  
Freeway and Highway Operations    Vu Nguyen Date   01/23/2020  
District Maintenance  Eduardo Morente Date   01/30/2020  
District Design Liaison  Robert Navarro Date   01/07/2020  
HQ Project Delivery Coordinator  Paul Gennaro Date    01/30/2020  
Project Manager  Parisa Lodge Date    01/30/2020  
District Safety Review  Mark Orr Date    01/24/2020  
Constructability Review  PDT Date    01/30/2020  
 
 

13. PROJECT PERSONNEL 
 

Name Title Phone Number 
Parisa Lodge Project Manager (209) 948-3612 
Mason Leung Design Manager (209) 948-3976 
Navrajdeep Jammu Project Engineer (209) 932-2337 
Kyla Lopez Environmental Planner (209) 932-2358 
Larry Hernandez Chief Traffic Safety (209) 948-7859 
Jamie Quesada Freeway and Highway Operations    (209) 948-7184 
Quan Trinh Traffic Management (209) 948-7076 
Daniel Pleau Electrical Design (209) 990-5791 
Soraya Entezar ITS Elements (209) 627-6212 

 
 

14. ATTACHMENTS 
 

Label Document Type Number of Pages 
A Project Location Map 1 
B Layout Sheets 8 
C Typical Cross Sections 3 
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D Advanced Planning Study 15 
E Cost Estimate for Build Alternative 10 
F Storm Water Data Report 1 
G TMP Checklist 2 
H Risk Management Plan 3 
I Environmental Document 9 
J Right of Way Data Sheet 5 
K Geotech Recommendations 5 
L SHOPP Performance Report 1 
M Traffic Operations Analysis Report 16 
N Value Analysis Summary Report 6 

 
 

 
 
 

 



ATTACHMENT A 
PROJECT LOCATION MAP 
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PROBABILISTIC STRUCTURE COST ESTIMATE

   GENERAL PLAN ESTIMATE X    ADVANCE PLANNING ESTIMATE

Revised -October 23, 2019

IN EST: 11/8/2019
OUT EST: 12/5/2019

BRIDGE NAME:
BRIDGE NUMBER: 29-0239F DISTRICT: 10
TYPE: CIP PS BOX GIRDER CO: SJ
EA: 10-1F180 RTE: 4
PROJECT ID: 1016000077 PM: R16.48
ACCELERATED BRIDGE PROJECT NO DEPTH 6.75 FT

LENGTH 148.33 FT
DESIGN SECTION: 13 WIDTH 20.75 FT
# OF STRUCTURES IN PROJECT : VARIOUS AREA

EST. NO.
PRICES BY : Paul Mak COST INDEX: 749
PRICES CHECKED BY : DATE:
QUANTITIES BY: Xavier J. Carrillo DATE: 11/12/2019

CONTRACT ITEMS TYPE UNIT QUANTITY MINIMUM LIKELIEST MAXIMUM AMOUNT
1 CY 48 $260.00 $330.00 $400.00 $15,840
2 CY 21 $340.00 $425.00 $510.00 $8,925
3 LF 704 $80.00 $100.00 $120.00 $70,400
4 LB 10717 $2.20 $2.75 $3.30 $29,472
5 CY 12.3 $900.00 $1,100.00 $1,300.00 $13,530
6 CY 173 $1,400.00 $1,700.00 $2,000.00 $294,100
7 CY 75.48 $1,800.00 $2,200.00 $2,600.00 $166,056
8 TYPE N (30) CY 58 $800.00 $1,000.00 $1,200.00 $58,000
9 LF 41.5 $70.00 $90.00 $110.00 $3,735
10
11 LB 181007 $1.40 $1.60 $1.80 $289,611
12 CY 4.25 $3,000.00 $4,000.00 $5,000.00 $17,000
13 TYPE 842 LF 161 $260.00 $320.00 $380.00 $51,520
14 LF 35 $60.00 $80.00 $100.00 $2,800
15
16 LF 1548 $110.00 $130.00 $150.00 $201,240
17 CY 174 $125.00 $175.00 $225.00 $30,450
18 CY 108 $100.00 $150.00 $200.00 $16,200
19 MFBM 27 $4,200.00 $5,300.00 $6,400.00 $143,100
20 CY 156 $250.00 $325.00 $400.00 $50,700
21 LF 1332 $120.00 $160.00 $200.00 $213,120
22 LB 139320 $0.20 $0.30 $0.40 $41,796
23 CY 25 $350.00 $440.00 $530.00 $11,000 Percentiles: Forecast values
24 LB 39193 $1.40 $1.60 $1.80 $62,709 0% $1,629,000 
25 10% $1,736,712 
26 20% $1,755,183 
27 30% $1,768,575 
28 40% $1,780,666 
29 50% $1,791,065 
30 60% $1,801,422 

SUBTOTAL $1,791,304 70% $1,813,175 
80% $1,827,163 

TYPE UNIT QUANTITY MINIMUM LIKELIEST MAXIMUM 90% $1,845,518 
BRIDGE REMOVAL SQFT 100% $1,931,680 

Notes  

Comments

TOTAL INCLUDES mobilization:  10%, structure TRO:  10%
25%and contingenc

Time Related Overhead, Mobilization and 
Contingency NOT INCLUDED

BRIDGE COST PER 
SQUARE FOOT

BRIDGE REMOVAL

ESTIMATED COST 
Subtotal + Bridge 
R l

BASED ON THE ASSUMPTIONS USED 
TO CREATE THE MODEL, DES 
STRUCTURE OFFICE ENGINEER 
RECOMMENDS THAT THE 
PROGRAMMING LEVEL BUDGET FOR 
THIS PROJECT BE DESIGNATED AT 
THE 80% FORECAST VALUE.

$2,791,000

$1,827,000

DOES NOT INCLUDE 
time related overhead 
(TRO), mobilization 
and contingency 

This probabilistic estimate forecasts a range of likely final costs and their associated probabilities 
of occurring, or confidence levels. Item cost uncertainty is captured by estimating a range of 
prices: minimum, likely and maximum.  The estimate model assumes a triangular distribution for 
each item, independent from the other items. A Monte Carlo simulation with 10,000 trials is used 
to develop a reasonable range of possible cost combinations.

STRUCTURE EXCAVATION (BRIDGE)
STRUCTURE BACKFILL (BRIDGE)
16" CAST-IN-DRILLED-HOLE CONCRETE PILING
PRESTRESSING CAST-IN-PLACE CONCRETE

W4-N&S5 CONNECTOR UC

The Assumption Curves, unless noted otherwise, are 
modeled with a triangular distribution with the "Minimum,  
Likeliest and Maximum values."

ITEM PRICE RANGE

STRUCTURAL CONCRETE, BRIDGE FOOTING
STRUCTURAL CONCRETE, BRIDGE 
STRUCTURAL CONCRETE, BRIDGE (POLYMER FIBER)
STRUCTURAL CONCRETE, APPROACH SLAB
JOINT SEAL (MR 1/2")

BAR REINFORCING STEEL (BRIDGE)
SLOPE PAVING
CONCRETE BARRIER
DRILL AND BOND DOWEL

STEEL SOLDIER PILE (W 14 X 90)
STRUCTURE EXCAVATION (SOLDIER PILE WALL)
STRUCTURE BACKFILL (SOLDIER PILE WALL)
TIMBER LAGGING
CONCRETE BACKFILL (SOLDIER PILE WALL)
24” DRILLED HOLE
CLEAN AND PAINT STEEL SOLDIER PILING
LEAN CONCRETE BACKFILL
BAR REINFORCING STEEL (RETAINING WALL)

Highlighted cells represent the quantities and prices that are included in the model.
Base Case the sum of the Quantity multiplied by  "Likeliest" Item Price

INPUT OUTPUT

80% Certa inty: $1,827,163 
Subtotal: $1,791,304 
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TOTAL COST

25% CONTINGENCY

TRO, MOBILIZATION &
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Limits of Bridge removal

Existing structure

VARIES

N83°56'07"E±

81'-‡"±

TOP OF BARRIER

ALL PILES NOT SHOWN

199'-‚"±

972+01.04± "RAMP CWB" LINE
RESUME SOLDIER PILE WALL 32' Lt, 

"RAMP CWB" LINE
WALL 32' Lt, 970+37.99± 
RESUME SOLDIER PILE 

I

K K

"RAMP CWB" LINE

33.82' Lt, 974+00.06±

END SOLDIER PILE

"RAMP CWB" LINE

30.24' Lt, 969+56.06±

BEGIN SOLDIER PILE

16" CIDH Pile

Match Existing Slope

Soldier Pile Retaining Wall

Structure Approach Slab Type N(30)

Slope Paving
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Activity ID Activity Name Original
Duration

Start Finish

W4-N&S5 ConW4-N&S5 Connector UC (Widen) 144 30-Mar-21 15-Oct-21

PreconstructPreconstruction 45 30-Mar-21 31-May-21

A1000 Submittals & Review 20 30-Mar-21 26-Apr-21
A1010 Materials Procurement 20 27-Apr-21 24-May-21
A1020 Mobilization 5 25-May-21 31-May-21

ConstructionConstruction 99 01-Jun-21 15-Oct-21

Bridge WidenBridge Widen 99 01-Jun-21 15-Oct-21
C1000 Structure Excavation 2 01-Jun-21 02-Jun-21
C1010 Install 16" CIDH Piles 5 03-Jun-21 09-Jun-21
C1020 Abut Footings 5 10-Jun-21 16-Jun-21
C1030 Abut Stems 10 17-Jun-21 30-Jun-21
C1040 Erect Falsework 5 01-Jul-21 07-Jul-21
C1050 Stem & Soffit 10 08-Jul-21 21-Jul-21
C1060 Deck 5 22-Jul-21 28-Jul-21
C1070 Prestress Superstructure 2 29-Jul-21 30-Jul-21
C1080 Remove Falsework 3 02-Aug-21 04-Aug-21
C1090 Concrete Barrier Type 842 3 05-Aug-21 09-Aug-21
C1100 Remove Conc Barrier 3 10-Aug-21 12-Aug-21
C1110 60 Day Wait 43 02-Aug-21 29-Sep-21
C1120 Closure Pour 10 30-Sep-21 13-Oct-21
C1130 Structure Backfill 2 14-Oct-21 15-Oct-21

Soldier Pile WaSoldier Pile Wall 80 01-Jun-21 20-Sep-21
C2000 Structure Excavation 60 01-Jun-21 23-Aug-21
C2010 Drill 24" Holes 60 08-Jun-21 30-Aug-21
C2020 Install Soldier Piles 60 15-Jun-21 06-Sep-21
C2030 Install Timber Lagging 60 22-Jun-21 13-Sep-21
C2040 Concrete Barrier Type 842 5 14-Sep-21 20-Sep-21

Apr May Jun Jul Aug Sep Oct Nov Dec Jan
2021 2022

15-Oct-21, W4-N&S5 Connector UC (Widen)

31-May-21, Preconstruction

Submittals & Review
Materials Procurement

Mobilization
15-Oct-21, Construction

15-Oct-21, Bridge Widen
Structure Excavation

Install 16" CIDH Piles
Abut Footings

Abut Stems
Erect Falsework

Stem & Soffit
Deck

Prestress Superstructure
Remove Falsework

Concrete Barrier Type 842
Remove Conc Barrier

60 Day Wait
Closure Pour

Structure Backfill
20-Sep-21, Soldier Pile Wall

Structure Excavation
Drill 24" Holes

Install Soldier Piles
Install Timber Lagging

Concrete Barrier Type 842

W4-NS5 Connector UC (Widen) Classic Schedule Layout 05-Dec-19 09:56

Actual Level of Effort
Actual Work

Remaining Work
Critical Remaining Work

Milestone
summary

Page 1 of 1 TASK filter: All Activities
© Oracle Corporation



PROBABILISTIC STRUCTURE COST ESTIMATE

   GENERAL PLAN ESTIMATE X    ADVANCE PLANNING ESTIMATE

Revised -October 9, 2019

IN EST: 11/7/2019
OUT EST: 12/5/2019

BRIDGE NAME:
BRIDGE NUMBER: 29-0269 DISTRICT: 10
TYPE: PS CIP Box Gider CO: SJ
EA: 10-1F1800 RTE: SR-4
PROJECT ID: 1016000077 PM:
ACCELERATED BRIDGE PROJECT NO DEPTH 5'-6"

LENGTH 596'-0"
DESIGN SECTION: Branch 13 WIDTH 20'-5" max & Varies
# OF STRUCTURES IN PROJECT : 5 AREA 7566 sf

EST. NO.
PRICES BY : Paul Mak COST INDEX: 749
PRICES CHECKED BY : DATE:
QUANTITIES BY: Navid Vaziri DATE: 11/7/2019

CONTRACT ITEMS TYPE UNIT QUANTITY MINIMUM LIKELIEST MAXIMUM AMOUNT
1 CY 332 $140.00 $180.00 $220.00 $59,760
2 CY 300 $130.00 $170.00 $210.00 $51,000
3 EA 69
4
5 16" Dia LF 1957 $90.00 $120.00 $150.00 $234,840
6 LB 23107 $2.10 $2.60 $3.10 $60,078
7 CY 180 $380.00 $475.00 $570.00 $85,500
8 CY 555 $1,100.00 $1,400.00 $1,700.00 $777,000
9 CY 200 $900.00 $1,200.00 $1,500.00 $240,000
10 Type N CY 15 $700.00 $900.00 $1,100.00 $13,500
11 LF 13 $80.00 $100.00 $120.00 $1,300
12 LB 282715 $1.20 $1.40 $1.60 $395,801
13 732 LF 786 $70.00 $90.00 $110.00 $70,740
14
15
16
17
18
19
20
21
22
23 Percentiles: Forecast values
24 0% $1,708,985 
25 10% $1,883,861 
26 20% $1,920,874 
27 30% $1,946,368 
28 40% $1,969,484 
29 50% $1,990,294 
30 60% $2,012,196 

SUBTOTAL $1,989,519 70% $2,034,401 
80% $2,060,088 

TYPE UNIT QUANTITY MINIMUM LIKELIEST MAXIMUM 90% $2,095,154 
BRIDGE REMOVAL SQFT 100% $2,238,421 

Notes  

Comments

TOTAL INCLUDES mobilization:  10%, structure TRO:  10%
25%

Highlighted cells represent the quantities and prices that are included in the model.
Base Case the sum of the Quantity multiplied by  "Likeliest" Item Price

STRUCTURAL CONCRETE, APPROACH SLAB
JOINT SEAL (MR 1/2")
BAR REINFORCING STEEL (BRIDGE)
CONCRETE BARRIER

CAST-IN-DRILLED-HOLE CONCRETE PILING
PRESTRESSING CAST-IN-PLACE CONCRETE
STRUCTURAL CONCRETE, BRIDGE FOOTING
STRUCTURAL CONCRETE, BRIDGE 
STRUCTURAL CONCRETE, BRIDGE (POLYMER FIBER)

This probabilistic estimate forecasts a range of likely final costs and their associated probabilities 
of occurring, or confidence levels. Item cost uncertainty is captured by estimating a range of 
prices: minimum, likely and maximum.  The estimate model assumes a triangular distribution for 
each item, independent from the other items. A Monte Carlo simulation with 10,000 trials is used 
to develop a reasonable range of possible cost combinations.

STRUCTURE EXCAVATION (BRIDGE)
STRUCTURE BACKFILL (BRIDGE)
FURNISH PILING
FURNISH PILING

SR 4, Ramp EEB

The Assumption Curves, unless noted otherwise, are 
modeled with a triangular distribution with the "Minimum,  
Likeliest and Maximum values."

ITEM PRICE RANGE

and contingenc

Time Related Overhead, Mobilization and 
Contingency NOT INCLUDED

BRIDGE COST PER 
SQUARE FOOT #DIV/0!

BRIDGE REMOVAL

ESTIMATED COST 
Subtotal + Bridge 
R l

BASED ON THE ASSUMPTIONS USED 
TO CREATE THE MODEL, DES 
STRUCTURE OFFICE ENGINEER 
RECOMMENDS THAT THE 
PROGRAMMING LEVEL BUDGET FOR 
THIS PROJECT BE DESIGNATED AT 
THE 80% FORECAST VALUE.

$3,147,000

$2,060,000

DOES NOT INCLUDE 
time related overhead 
(TRO), mobilization 
and contingency 

INPUT OUTPUT

80% Certainty: $2,060,088 
Subtotal: $1,989,519 
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(ENGLISH) (REVISION 1/11/2019)

STRUCTURES DESIGN ADVANCE PLANNING STUDY SHEET
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Activity ID Activity Name Original
Duration

Start Finish

Ramp EEB & SRamp EEB & Str 4 211 30-Mar-21 18-Jan-22

PreconstructPreconstruction 25 30-Mar-21 03-May-21

A1000 Submittals & Review 20 30-Mar-21 26-Apr-21
A1020 Mobilization 5 27-Apr-21 03-May-21

ConstructionConstruction 186 04-May-21 18-Jan-22

C1000 Structure Excavation 2 04-May-21 05-May-21
C1010 Abut Footing 3 06-May-21 10-May-21
C1020 Abut Stem 6 11-May-21 18-May-21
C1030 Install 16" CIDH Piles 15 06-May-21 26-May-21
C1040 Bent Footings 10 27-May-21 09-Jun-21
C1050 Bent Columns 15 10-Jun-21 30-Jun-21
C1060 Erect Falsework 20 01-Jul-21 28-Jul-21
C1070 Stem & Soffit 40 29-Jul-21 22-Sep-21
C1080 Deck 20 23-Sep-21 20-Oct-21
C1090 Prestress Superstructure 4 21-Oct-21 26-Oct-21
C1100 Remove Falsework 10 27-Oct-21 09-Nov-21
C1110 Concrete Barrier Type 732 8 10-Nov-21 19-Nov-21
C1120 Remove Conc Barrier 5 22-Nov-21 26-Nov-21
C1130 60 Day Wait 43 27-Oct-21 24-Dec-21
C1140 Closure Pour 15 27-Dec-21 14-Jan-22
C1150 Structure Backfill 2 17-Jan-22 18-Jan-22

Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar
2021 2022

18-Jan-22, Ramp EEB & Str 

03-May-21, Preconstruction

Submittals & Review
Mobilization

18-Jan-22, Construction

Structure Excavation
Abut Footing

Abut Stem
Install 16" CIDH Piles

Bent Footings
Bent Columns

Erect Falsework
Stem & Soffit

Deck
Prestress Superstructure

Remove Falsework
Concrete Barrier Type 732

Remove Conc Barrier
60 Day Wait

Closure Pour
Structure Backfill

Ramp EEB Str 4 Classic Schedule Layout 05-Dec-19 09:47

Actual Level of Effort
Actual Work

Remaining Work
Critical Remaining Work

Milestone
summary

Page 1 of 1 TASK filter: All Activities
© Oracle Corporation



PROBABILISTIC STRUCTURE COST ESTIMATE

   GENERAL PLAN ESTIMATE X    ADVANCE PLANNING ESTIMATE

Revised - October 2, 2017

IN EST: 11/21/2019
OUT EST: 12/5/2019

BRIDGE NAME:
BRIDGE NUMBER: 29-0269 DISTRICT: 10
TYPE: CIP PS BOX GIRDER CO: SJ
EA: RTE: 4
PROJECT ID: 1016000077 PM:
ACCELERATED BRIDGE PROJECT NO DEPTH 5.0

LENGTH 476
DESIGN SECTION: 13 WIDTH Varies
# OF STRUCTURES IN PROJECT : VARIOUS AREA 9669

EST. NO.
PRICES BY : Paul Mak COST INDEX: 749
PRICES CHECKED BY : DATE:
QUANTITIES BY: J. Rutledge DATE: 12/5/2019

CONTRACT ITEMS TYPE UNIT QUANTITY MINIMUM LIKELIEST MAXIMUM AMOUNT
1 CY 212 $180.00 $220.00 $260.00 $46,640
2 CY 101 $200.00 $250.00 $300.00 $25,250
3 16" LF 2720 $70.00 $90.00 $110.00 $244,800
4 LB 1526 $19.00 $22.00 $25.00 $33,572
5 CY 111 $550.00 $700.00 $850.00 $77,700
6 CY 536 $1,100.00 $1,400.00 $1,700.00 $750,400
7 CY 213 $900.00 $1,200.00 $1,500.00 $255,600
8 LB 109280 $1.30 $1.60 $1.90 $174,848
9 TYPE 842 LF 481 $260.00 $320.00 $380.00 $153,920
10 CY 18 $800.00 $1,000.00 $1,200.00 $18,000
11 LF 479 $35.00 $40.00 $45.00 $19,160
12
13
14
15
16
17
18
19
20
21 Percentiles: Forecast values
22 0%
23 10% $1,565,343 
24 20% $1,699,575 
25 30% $1,731,710 
26 40% $1,756,615 
27 50% $1,778,396 
28 60% $1,799,231 
29 70% $1,819,923 
30 80% $1,842,029 

SUBTOTAL $1,799,890 90% $1,866,848 
Comments 10% $179,989 100% $1,898,308 

10% $219,987
$2,199,866

25% $549,966
SUBTOTAL $2,749,832 Years Beyond

Midpoint Escalation Rate
TYPE UNIT QUANTITY MINIMUM LIKELIEST MAXIMUM 1 4.20%

BRIDGE REMOVAL SQFT 2 4.20%
3 4.20%

BRIDGE REMOVAL LUMP SUM PRICE INCLUDES TRO, MOBILIZATION AND CONTINGENCY 4 4.20%
Notes 5 4.20%

$2,749,832

=
=

Bridge Cost per Square Foot and/or Bridge Removal costs modeled independently.  Their 80% Forecast Values Provided for 
informational purposes only.

BRIDGE COST PER SQUARE FOOT

$1,919,000 
$2,000,000 

$2,263,000 

$2,084,000 
$2,172,000 

* Escalated structure cost is provided for information only, actual construction costs may vary.  Escalated structure costs
provided do not replace Departmental policy to update cost estimates annually. Escalation rates used are based on Global 
Insight data posted at http://www.dot.ca.gov/hq/oppd/costest/data.htm.  Web page updated May 2014.

BRIDGE REMOVAL

80 % Forecast

Highlighted cells represent the quantities and prices that are included in the model.
Base Case Estimate is the sum of the Quantity multiplied by  "Likeliest" Item Price

 BASE CASE ESTIMATE TO ASSUMED MIDPOINT OF CONSTRUCTION

BASE CASE ESTIMATE

CONTINGENCIES

ITEM PRICE RANGE

STRUCTURAL CONCRETE, BRIDGE FOOTING
STRUCTURAL CONCRETE, BRIDGE 
STRUCTURAL CONCRETE, BRIDGE (POLYMER FIBER)
BAR REINFORCING STEEL (BRIDGE)
CONCRETE BARRIER
BRIDGE REMOVAL (PORTION)
CONCRETE BARRIER REMOVAL

Budget Est.

   Recommended 
Range

80% FORECAST VALUE = $1,842,000.00 
TIME RELATED OVERHEAD

MOBILIZATION 
SUBTOTAL BRIDGE ITEMS

*80% Forecast Value Escalated Budget Estimate to Assumed Midpoint of Construction

BASED ON THE ASSUMPTIONS USED TO 
CREATE THE MODEL, THE DES-STRUCTURE 
OFFICE ENGINEER RECOMMENDS THAT 
THE PROGRAMMING LEVEL BUDGET FOR 
THIS PROJECT BE DESIGNATED AT THE 80% 
FORECAST VALUE.

Escalated

The estimate ranges generated below were prepared using Crystal Ball software. Crystal Ball software 
automatically calculates and records the results of thousands of different "what if" cases. Analysis of these 
scenarios reveals to you the range of possible outcomes, their probability of occurring, the inputs that most 
impact your model, and where you should focus your efforts.

STRUCTURE EXCAVATION (BRIDGE)
STRUCTURE BACKFILL (BRIDGE)
CAST-IN-DRILLED-HOLE CONCRETE PILING
PRESTRESSING CAST-IN-PLACE CONCRETE

Stanuslaus Ramp Widen

The Assumption Curves, unless noted otherwise, are modeled 
with a triangular distribution with the "Minimum,  Likeliest and 
Maximum values."

INPUT OUTPUT

80% Certa inty: $1,866,848 
Subtotal: $1,799,890 
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STRUCTURE DESIGN

(ENGLISH) (REVISION 4/19/2018)

STRUCTURES DESIGN ADVANCE PLANNING STUDY SHEET
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Activity ID Activity Name Original
Duration

Start Finish

Stanislaus WBStanislaus WB On-Ramp 196 30-Mar-21 28-Dec-21

PreconstructPreconstruction 25 30-Mar-21 03-May-21

A1000 Submittals & Review 20 30-Mar-21 26-Apr-21
A1020 Mobilization 5 27-Apr-21 03-May-21

ConstructionConstruction 171 04-May-21 28-Dec-21

C1000 Structure Excavation 2 04-May-21 05-May-21
C1010 Abut Footing 3 06-May-21 10-May-21
C1020 Abut Stem 6 11-May-21 18-May-21
C1030 Install 16" CIDH Piles 20 06-May-21 02-Jun-21
C1040 Bent Footings 10 03-Jun-21 16-Jun-21
C1050 Bent Columns 15 17-Jun-21 07-Jul-21
C1060 Erect Falsework 15 08-Jul-21 28-Jul-21
C1070 Stem & Soffit 30 29-Jul-21 08-Sep-21
C1080 Deck 15 09-Sep-21 29-Sep-21
C1090 Prestress Superstructure 4 30-Sep-21 05-Oct-21
C1100 Remove Falsework 8 06-Oct-21 15-Oct-21
C1110 Concrete Barrier Type 842 8 18-Oct-21 27-Oct-21
C1120 Remove Conc Barrier 5 28-Oct-21 03-Nov-21
C1130 60 Day Wait 43 06-Oct-21 03-Dec-21
C1140 Closure Pour 15 06-Dec-21 24-Dec-21
C1150 Structure Backfill 2 27-Dec-21 28-Dec-21

Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar
2021 2022

28-Dec-21, Stanislaus WB On-Ramp

03-May-21, Preconstruction

Submittals & Review
Mobilization

28-Dec-21, Construction

Structure Excavation
Abut Footing

Abut Stem
Install 16" CIDH Piles

Bent Footings
Bent Columns

Erect Falsework
Stem & Soffit

Deck
Prestress Superstructure

Remove Falsework
Concrete Barrier Type 842

Remove Conc Barrier
60 Day Wait

Closure Pour
Structure Backfill

Stanislaus WB On-Ramp Classic Schedule Layout 05-Dec-19 09:51

Actual Level of Effort
Actual Work

Remaining Work
Critical Remaining Work

Milestone
summary

Page 1 of 1 TASK filter: All Activities
© Oracle Corporation



PROBABILISTIC STRUCTURE COST ESTIMATE

   GENERAL PLAN ESTIMATE X    ADVANCE PLANNING ESTIMATE

Revised -October 23, 2019

IN EST: 11/8/2019
OUT EST: 12/5/2019

BRIDGE NAME:
BRIDGE NUMBER: 29-0269 DISTRICT: 10
TYPE: CIP PS BOX GIRDER CO: SJ
EA: 10-1F180 RTE: 4
PROJECT ID: 1016000077 PM: R17.3
ACCELERATED BRIDGE PROJECT NO DEPTH 5.00 FT

LENGTH 538.25 FT
DESIGN SECTION: 13 WIDTH 15.75 FT
# OF STRUCTURES IN PROJECT : VARIOUS AREA

EST. NO.
PRICES BY : Paul Mak COST INDEX: 749
PRICES CHECKED BY : DATE:
QUANTITIES BY: Xavier J. Carrillo DATE:

CONTRACT ITEMS TYPE UNIT QUANTITY MINIMUM LIKELIEST MAXIMUM AMOUNT
1 CY 479 $150.00 $200.00 $250.00 $95,800
2 CY 66 $260.00 $330.00 $400.00 $21,780
3
4 LB 29050 $1.85 $2.30 $2.75 $66,815
5 CY 80 $550.00 $700.00 $850.00 $56,000
6 CY 430 $1,200.00 $1,500.00 $1,800.00 $645,000
7 CY 200 $1,100.00 $1,400.00 $1,700.00 $280,000
8 TYPE N (30) CY 11 $800.00 $1,000.00 $1,200.00 $11,000
9 LF 15.5 $80.00 $100.00 $120.00 $1,550
10
11 LB 97515 $1.50 $1.75 $2.00 $170,651
12
13 TYPE 842 LF 568 $170.00 $215.00 $260.00 $122,120
14 CY 43 $900.00 $1,100.00 $1,300.00 $47,300
15 TYPE 3 LF 568 $30.00 $35.00 $40.00 $19,880
16 TYPE K LF 539 $40.00 $50.00 $60.00 $26,950
17 LF 480 $30.00 $40.00 $50.00 $19,200
18 12" THICK SQFT 500 $230.00 $285.00 $340.00 $142,500
19
20
21
22
23 Percentiles: Forecast values
24 0% $1,520,494 
25 10% $1,644,521 
26 20% $1,673,131 
27 30% $1,693,991 
28 40% $1,711,250 
29 50% $1,727,366 
30 60% $1,744,152 

SUBTOTAL $1,726,546 70% $1,761,338 
80% $1,781,685 

TYPE UNIT QUANTITY MINIMUM LIKELIEST MAXIMUM 90% $1,807,144 
BRIDGE REMOVAL SQFT 100% $1,920,017 

Notes  

Comments
soldier pile estimated as 20% of W4-N&S5 Connector soldier pile wall

TOTAL INCLUDES mobilization:  10%, structure TRO:  10%
25%

Highlighted cells represent the quantities and prices that are included in the model.
Base Case the sum of the Quantity multiplied by  "Likeliest" Item Price

TEMPORARY RAILING 
DRILL AND BOND DOWEL
SOLDIER PILE WALL

CONCRETE BARRIER REMOVAL

BAR REINFORCING STEEL (BRIDGE)

CONCRETE BARRIER
BRIDGE REMOVAL (PORTION)

STRUCTURAL CONCRETE, BRIDGE FOOTING
STRUCTURAL CONCRETE, BRIDGE 
STRUCTURAL CONCRETE, BRIDGE (POLYMER FIBER)
STRUCTURAL CONCRETE, APPROACH SLAB
JOINT SEAL (MR 1 1/2")

This probabilistic estimate forecasts a range of likely final costs and their associated probabilities 
of occurring, or confidence levels. Item cost uncertainty is captured by estimating a range of 
prices: minimum, likely and maximum.  The estimate model assumes a triangular distribution for 
each item, independent from the other items. A Monte Carlo simulation with 10,000 trials is used 
to develop a reasonable range of possible cost combinations.

STRUCTURE EXCAVATION (BRIDGE)
STRUCTURE BACKFILL (BRIDGE)

PRESTRESSING CAST-IN-PLACE CONCRETE

AURORA ST WIDENING

The Assumption Curves, unless noted otherwise, are 
modeled with a triangular distribution with the "Minimum,  
Likeliest and Maximum values."

ITEM PRICE RANGE

and contingenc

Time Related Overhead, Mobilization and 
Contingency NOT INCLUDED

BRIDGE COST PER 
SQUARE FOOT

BRIDGE REMOVAL

ESTIMATED COST 
Subtotal + Bridge 
R l

BASED ON THE ASSUMPTIONS USED 
TO CREATE THE MODEL, DES 
STRUCTURE OFFICE ENGINEER 
RECOMMENDS THAT THE 
PROGRAMMING LEVEL BUDGET FOR 
THIS PROJECT BE DESIGNATED AT 
THE 80% FORECAST VALUE.

$2,722,000

$1,782,000

DOES NOT INCLUDE 
time related overhead 
(TRO), mobilization 
and contingency 

INPUT OUTPUT

80% Certa inty: $1,781,685 
Subtotal: $1,726,546 
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Activity ID Activity Name Original
Duration

Start Finish

Aurora St OC (Aurora St OC (Widen) 196 30-Mar-21 28-Dec-21

PreconstructPreconstruction 196 30-Mar-21 28-Dec-21

A1000 Submittals & Review 20 30-Mar-21 26-Apr-21
A1010 Materials Procurement 20 27-Apr-21 24-May-21
A1020 Mobilization 5 25-May-21 31-May-21

ConstructionConstruction 151 01-Jun-21 28-Dec-21

Bridge WidenBridge Widen 151 01-Jun-21 28-Dec-21
C1000 Structure Excavation 2 01-Jun-21 02-Jun-21
C1020 Abut Footing 3 03-Jun-21 07-Jun-21
C1030 Abut Stem 6 08-Jun-21 15-Jun-21
C1031 Bent Footings 10 03-Jun-21 16-Jun-21
C1032 Bent Columns 15 17-Jun-21 07-Jul-21
C1040 Erect Falsework 15 08-Jul-21 28-Jul-21
C1050 Stem & Soffit 30 29-Jul-21 08-Sep-21
C1060 Deck 15 09-Sep-21 29-Sep-21
C1070 Prestress Superstructure 4 30-Sep-21 05-Oct-21
C1080 Remove Falsework 8 06-Oct-21 15-Oct-21
C1090 Concrete Barrier Type 842 8 18-Oct-21 27-Oct-21
C1095 Remove Conc Barrier 5 28-Oct-21 03-Nov-21
C1100 60 Day Wait 43 06-Oct-21 03-Dec-21
C1110 Closure Pour 15 06-Dec-21 24-Dec-21
C1120 Structure Backfill 2 27-Dec-21 28-Dec-21

Soldier Pile WSoldier Pile Wall 35 01-Jun-21 19-Jul-21
C2000 Structure Excavation 15 01-Jun-21 21-Jun-21
C2010 Drill 24" Holes 15 08-Jun-21 28-Jun-21
C2020 Install Soldier Piles 15 15-Jun-21 05-Jul-21
C2030 Install Timber Lagging 15 22-Jun-21 12-Jul-21
C2040 Concrete Barrier Type 842 5 13-Jul-21 19-Jul-21

Apr May Jun Jul Aug Sep Oct Nov Dec Jan
2021 2022

28-Dec-21

28-Dec-21

Submittals & Review
Materials Procurement

Mobilization
28-Dec-21
28-Dec-21

Structure Excavation
Abut Footing

Abut Stem
Bent Footings

Bent Columns
Erect Falsework

Stem & Soffit
Deck

Prestress Superstructure
Remove Falsework

Concrete Barrier Type 842
Remove Conc Barrier

60 Day Wait
Closure Pour

Structure B
19-Jul-21, Soldier Pile Wall

Structure Excavation
Drill 24" Holes

Install Soldier Piles
Install Timber Lagging

Concrete Barrier Type 842

Aurora St OC (Widen) Classic Schedule Layout 05-Dec-19 09:40

Actual Level of Effort
Actual Work

Remaining Work
Critical Remaining Work

Milestone
summary

Page 1 of 1 TASK filter: All Activities
© Oracle Corporation



PROBABILISTIC STRUCTURE COST ESTIMATE

   GENERAL PLAN ESTIMATE X    ADVANCE PLANNING ESTIMATE

Revised -October 23, 2019

IN EST: 11/8/2019
OUT EST: 12/5/2019

BRIDGE NAME:
BRIDGE NUMBER: 29-0300L DISTRICT: 10
TYPE: CIP PS BOX GIRDER CO: SJ
EA: 10-1F180 RTE: 4
PROJECT ID: 1016000077 PM: 17.5
ACCELERATED BRIDGE PROJECT NO DEPTH 7.3

LENGTH 162
DESIGN SECTION: 13 WIDTH 22
# OF STRUCTURES IN PROJECT : VARIOUS AREA

EST. NO.
PRICES BY : Paul Mak COST INDEX: 749
PRICES CHECKED BY : DATE:
QUANTITIES BY: Lynn Hiel DATE: 10/30/2019

CONTRACT ITEMS TYPE UNIT QUANTITY MINIMUM LIKELIEST MAXIMUM AMOUNT
1 CY 142.53 $200.00 $250.00 $300.00 $35,633
2 CY 138.5 $200.00 $250.00 $300.00 $34,625
3 LF 852 $90.00 $120.00 $150.00 $102,240
4 LB 12290 $2.00 $2.75 $3.50 $33,798
5 CY 26.7 $850.00 $1,050.00 $1,250.00 $28,035
6 CY 188.14 $1,300.00 $1,600.00 $1,900.00 $301,024
7 CY 77.5 $1,750.00 $2,200.00 $2,650.00 $170,500
8 TYPE N (30) CY 54.2 $800.00 $1,000.00 $1,200.00 $54,200
9 LF 39 $100.00 $150.00 $200.00 $5,850
10
11 LB 56570 $1.30 $1.65 $2.00 $93,341
12 CY 11.73 $1,100.00 $1,400.00 $1,700.00 $16,422
13 TYPE 842 LF 162 $260.00 $320.00 $380.00 $51,840
14 LF 187 $45.00 $55.00 $65.00 $10,285
15 M-25 modified LF 162 $400.00 $500.00 $600.00 $81,000
16 LF 162 $60.00 $70.00 $80.00 $11,340
17
18 LF 344 $2,000.00 $2,750.00 $3,500.00 $946,000
19
20
21
22
23 Percentiles: Forecast values
24 0% $1,655,444 
25 10% $1,826,556 
26 20% $1,875,599 
27 30% $1,912,693 
28 40% $1,944,578 
29 50% $1,975,955 
30 60% $2,004,181 

SUBTOTAL $1,976,132 70% $2,033,910 
80% $2,070,599 

TYPE UNIT QUANTITY MINIMUM LIKELIEST MAXIMUM 90% $2,121,559 
BRIDGE REMOVAL SQFT 100% $2,280,353 

Notes  

Comments
Estimate cost of wall based on W4-N&S5 Connector wall cost $2750/LF.

TOTAL INCLUDES mobilization:  10%, structure TRO:  10%
25%and contingenc

Time Related Overhead, Mobilization and 
Contingency NOT INCLUDED

BRIDGE COST PER 
SQUARE FOOT

BRIDGE REMOVAL

ESTIMATED COST 
Subtotal + Bridge 
R l

BASED ON THE ASSUMPTIONS USED 
TO CREATE THE MODEL, DES 
STRUCTURE OFFICE ENGINEER 
RECOMMENDS THAT THE 
PROGRAMMING LEVEL BUDGET FOR 
THIS PROJECT BE DESIGNATED AT 
THE 80% FORECAST VALUE.

$3,163,000

$2,071,000

DOES NOT INCLUDE 
time related overhead 
(TRO), mobilization 
and contingency 

This probabilistic estimate forecasts a range of likely final costs and their associated probabilities 
of occurring, or confidence levels. Item cost uncertainty is captured by estimating a range of 
prices: minimum, likely and maximum.  The estimate model assumes a triangular distribution for 
each item, independent from the other items. A Monte Carlo simulation with 10,000 trials is used 
to develop a reasonable range of possible cost combinations.

STRUCTURE EXCAVATION (BRIDGE)
STRUCTURE BACKFILL (BRIDGE)
16" CAST-IN-DRILLED HOLE CONCRETE PILING
PRESTRESSING CAST-IN-PLACE CONCRETE

AIRPORT WAY UNDERCROSSING (WIDENING)

The Assumption Curves, unless noted otherwise, are 
modeled with a triangular distribution with the "Minimum,  
Likeliest and Maximum values."

ITEM PRICE RANGE

STRUCTURAL CONCRETE, BRIDGE FOOTING
STRUCTURAL CONCRETE, BRIDGE 
STRUCTURAL CONCRETE, BRIDGE (POLYMER FIBER)
STRUCTURAL CONCRETE, APPROACH SLAB
JOINT SEAL (MR 1" / SEAL B)

REMOVE CONCRETE BARRIER

BAR REINFORCING STEEL (BRIDGE)
SLOPE PAVING (CONCRETE)
CONCRETE BARRIER TYPE 842
DRILL AND BOND DOWEL

TEMPORARY RAILING (TYPE K)

SOLDIER PILE WALL

Highlighted cells represent the quantities and prices that are included in the model.
Base Case the sum of the Quantity multiplied by  "Likeliest" Item Price

INPUT OUTPUT

80% Certa inty: $1,057,872 
Subtotal: $1,030,132 
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Frequency Distribution

80% Certainty: $1,161,757 
Subtotal: $1,135,740 
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Frequency Distribution

80% Certainty: $2,070,599 
Subtotal: $1,976,132 
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Limits of Closure Pour

Existing Structure

Barrier Slab

Match Existing slope

Approach Slab Type N(30)

Slope Paving

Soldier Pile Wall 8' Spacing with 6"x12" Timber Lagging

PS CIP Concrete Box Girder

3'-0" Closure Pour

Remove Existing Barrier Type 25-Modified

Existing Barrier Type 25

Temporary Railing Type K

Concrete Barrier Type 842

Paint "AIRPORT WAY UC BRIDGE NO. 29 0300L YEAR CONSTRUCTED"

H

G

F

E

D

C

B

A

NOTES:

K

L

L

L

J

"CLASS 90 PILES
ABUTMENT 1 

"CLASS 90 PILES
ABUTMENT 2 

=

=

=

=

=

=

=

 

TOTAL COST

25% CONTINGENCY

TRO, MOBILIZATION &

COST/ftÄ INCLUDING

WALL

AREA RETAINING 

AREA BRIDGE DECK

WIDTH

LENGTH

STRUCTURE DEPTH

BRIDGE REMOVAL

DATE OF ESTIMATE 10-28-2019

7'-3"

7'-3"

162' +/-

21'-9"

3,455 sqft

-

-

s136108
Rectangle

s136108
Placed Image



Activity ID Activity Name Original
Duration

Start Finish

Airport Way UCAirport Way UC (Widen) 164 30-Mar-21 12-Nov-21

PreconstructPreconstruction 45 30-Mar-21 31-May-21

A1000 Submittals & Review 20 30-Mar-21 26-Apr-21
A1010 Materials Procurement 20 27-Apr-21 24-May-21
A1020 Mobilization 5 25-May-21 31-May-21

ConstructionConstruction 119 01-Jun-21 12-Nov-21

Bridge WidenBridge Widen 119 01-Jun-21 12-Nov-21
C1000 Structure Excavation 2 01-Jun-21 02-Jun-21
C1010 Install Class 90 Piles 5 03-Jun-21 09-Jun-21
C1020 Abut Footings 5 10-Jun-21 16-Jun-21
C1030 Abut Stems 10 17-Jun-21 30-Jun-21
C1040 Erect Falsework 10 01-Jul-21 14-Jul-21
C1050 Stem & Soffit 20 15-Jul-21 11-Aug-21
C1060 Deck 10 12-Aug-21 25-Aug-21
C1070 Prestress Superstructure 2 26-Aug-21 27-Aug-21
C1080 Remove Falsework 5 30-Aug-21 03-Sep-21
C1090 Concrete Barrier Type 842 3 06-Sep-21 08-Sep-21
C1100 Remove Conc Barrier 5 09-Sep-21 15-Sep-21
C1110 60 Day Wait 43 30-Aug-21 27-Oct-21
C1120 Closure Pour 10 28-Oct-21 10-Nov-21
C1130 Structure Backfill 2 11-Nov-21 12-Nov-21

Soldier Pile WaSoldier Pile Wall 100 01-Jun-21 18-Oct-21
C2000 Structure Excavation 75 01-Jun-21 13-Sep-21
C2010 Drill 24" Holes 75 08-Jun-21 20-Sep-21
C2020 Install Soldier Piles 75 15-Jun-21 27-Sep-21
C2030 Install Timber Lagging 75 22-Jun-21 04-Oct-21
C2040 Concrete Barrier Type 842 10 05-Oct-21 18-Oct-21

Apr May Jun Jul Aug Sep Oct Nov Dec Jan
2021 2022

12-Nov-21, Airport Way UC (Widen)

31-May-21, Preconstruction

Submittals & Review
Materials Procurement

Mobilization
12-Nov-21, Construction

12-Nov-21, Bridge Widen
Structure Excavation

Install Class 90 Piles
Abut Footings

Abut Stems
Erect Falsework

Stem & Soffit
Deck

Prestress Superstructure
Remove Falsework

Concrete Barrier Type 842
Remove Conc Barrier

60 Day Wait
Closure Pour

Structure Backfill
18-Oct-21, Soldier Pile Wall

Structure Excavation
Drill 24" Holes

Install Soldier Piles
Install Timber Lagging

Concrete Barrier Type 842

Airport Way UC (Widen) Classic Schedule Layout 05-Dec-19 09:29

Actual Level of Effort
Actual Work

Remaining Work
Critical Remaining Work

Milestone
summary

Page 1 of 1 TASK filter: All Activities
© Oracle Corporation



ATTACHMENT E 
COST ESTIMATE FOR BUILD ALTERNATIVE 



EA: 10-1F180 

PIO: 1016000077 

Type of Estimate : Project Report Cost Estimate 

Program Code: SHOPP �01.315 

ProjeotLlmits: SJ - 4- R16.0/ R19.4 

PROJECT 

PLANNING COST ESTIMATE © 

EA: 1Q.1F18D PIO: 1016000077 

Project Deacrfptlon: SR-4 Ramp Metering Sys1em Installation

District-County-Route: 10-SJ-4 
PM: 16.0/19.4 

Scopo : Install Ramp Metering System (RMS), Traffic Monitoring Stations (TM$) and Closd Circuit Televls!on (CCTV) 
AlternaUve : AHernallve # 1 

SUMMARY OF PROJECT COST ESTIMATE 

Current Year Cost 

TOTAL ROADWAY COST $ 17,271,700 

TOTAL STRUCTURES COST $ 16,416,000 

SUBTOTAL CONSTRUCTION COST I 33,686,700 

TOTAL RIGHT OF WAY COST $ 638,760 

TOTAL CAPITAL OUTLAY COSTS $ 34,226,000 

PA/ED SUPPORT $ 1,950,000 

PS&E SUPPORT $ 6,315,000 

RIGHT OF WAY SUPPORT $ 673,000 

CONSTRUCTION SUPPORT I 7,010,000 

TOTAL SUPPORT COST $ 14,948,000 

TOTAL PROJECT COST $ 49,174,000 

Programmed Amount 

Month 

Date of Es1Imate {Month/Year) 2 

E$timated Construction Start {Month/Year) B 

Number of Working Days = 

Estimated Mtd-Polnt of Consllllctlon (Month/Year) 9 

Estimated Construction End (Month/Year) 3 

Number of Plant Establishment Days 

Estimated Project Scl1'1dt.l/l'I 

PIDApproval 

PNEO Approval 

PS&E 

R7l. 

Begin Consltucllon 

10/1Bl2016 

4/30f2020 

el612022 

11512023 

8/25/2023 

1of11 

E$calated Cost 

I 20,361,322 

I 19,361,372 

I 39,712,694 

$ 803,972 

$ 40,317,000 

$ 1,950,000 

I 5,500,000 

I 695,000 

$ 7,465,000 

$ 15,610,000 

$ 55,927,000 

Year 
2020 

2023 

500 

2024 

2026 

3/17/2020 



PROJECT COST ESTIMATE

EA: 10-1F180 PID: 1016000077

I. ROADWAY ITEMS SUMMARY

Cost

1 1,268,100$  

2 1,042,000$  

3 603,000$  

4 3,155,600$  

5 595,500$  

6 2,429,300$  

7 -$  

8 909,400$  

9 2,000,600$  

10 665,200$  

11 1,050,100$  

12 1,300,000$  

13 2,252,900$  

17,271,700$           

11/1/2019 (209) 942-6028
Henry Liu, Transportation Engineer Civil Date Phone

2/25/2020 (209) 932-2337
Navraj Jammu, Project Engineer Date Phone

By signing this estimate you are attesting that you have discussed your project with all functional units and have 
incorporated all their comments or have discussed with them why they will not be incorporated. 

State Furnished

Section

Earthwork

Pavement Structural Section

Drainage

Specialty Items

Supplemental Work

Estimate Reviewed By :

Time-Related Overhead

Roadway Contingency

Environmental 

Traffic Items

Detours

Minor Items

Roadway Mobilization

TOTAL ROADWAY ITEMS

Estimate Prepared By :

2 of 11 3/17/2020



PROJECT COST ESTIMATE

EA: 10-1F180 PID: 1016000077
SECTION 1:   EARTHWORK

Item code           Unit Quantity Unit Price ($) Cost
190101 Roadway Excavation CY 1,525 x 180.00 = 274,500$             
152320 Lead Compliance Plan LS 1 x 20,000.00 = 20,000$               
194001 Ditch Excavation CY x = -$        
198010 Imported Borrow CY 3,936 x 100.00 = 393,600$             
192037 Structure Excavation (Retaining Wall) CY 3,600 x 150.00 = 540,000$             
193013 Structure Backfill (Retaining Wall) CY x = -$        
193031 Pervious Backfill Material (Retaining Wall) CY x = -$        
16010X Clearing & Grubbing LS 1 x 25,000.00 = 25,000$               
170101 Develop Water Supply LS 1 x 15,000.00 = 15,000$               
19801X Imported Borrow CY/TON x = -$      

1,268,100$          

SECTION 2:  PAVEMENT STRUCTURAL SECTION

Item code           Unit Quantity Unit Price ($) Cost
401050 Jointed Plain Concrete Pavement CY x = -$      
400050 Continuously Reinforced Concrete Pavement CY x = -$      
404092 Seal Pavement Joint LF x = -$      
404093 Seal Isolation Joint LF x = -$      
413117 Seal Concrete Pavement Joint (Silicone) LF x = -$        
413118 Seal Pavement Joint (Asphalt Rubber) LF x = -$        
280010 Rapid Strength Concrete Base CY x = -$        
410095 Dowel Bar (Drill and Bond) EA x = -$        
390132 Hot Mix Asphalt (Type A) TON 3,000 x 200.00 = 600,000$             
390137 Rubberized Hot Mix Asphalt (Gap Graded) TON x = -$      
39300X Geosynthetic Pavement Interlayer (Type X) SQYD x = -$      
260203 Class 2 Aggregate Base CY 2,000 x 170.00 = 340,000$             
290201 Asphalt Treated Permeable Base CY x = -$      
250401 Class 4 Aggregate Subbase CY x = -$      
374002 Asphaltic Emulsion (Fog Seal Coat) TON x = -$      
397005 Tack Coat TON 6 x 1,500.00 = 9,000$          
377501 Slurry Seal TON x = -$      
3750XX Screenings (Type XX) TON x = -$      
374492 Asphaltic Emulsion (Polymer Modified) TON x = -$      
370001 Sand Cover (Seal) TON x = -$      
731530 Minor Concrete (Textured Paving) CY x = -$      
731502 Minor Concrete (Miscellaneous Construction) CY x = -$      
39407X Place Hot Mix Asphalt Dike (Type X) LF x = -$      
150771 Remove Asphalt Concrete Dike LF 2,500 x 6.00 = 15,000$               
420201 Grind Existing Concrete Pavement SQYD x = -$      
150860 Remove Base and Surfacing CY x = -$      
390095 Replace Asphalt Concrete Surfacing CY x = -$      
153120 Remove Concrete LF 5,000 x 10.00 = 50,000$               
394090 Place Hot Mix Asphalt (Miscellaneous Area) SQYD 1 x = -$      
153103 Cold Plane Asphalt Concrete Pavement SQYD 4,000 x 7.00 = 28,000$               
39405X Shoulder Rumble Strip (HMA, X-In Indentations) STA x = -$      
413113 Repair Spalled Joints, Polyester Grout SQYD x = -$      
420102 Groove Existing Concrete Pavement SQYD x = -$      
390136 Minor Hot Mix Asphalt TON x = -$      
394095 Roadside Paving (Miscellaneous Areas) SQYD x = -$      
XXXXXX Some Item Unit x = -$      

1,042,000$          

TOTAL EARTHWORK SECTION ITEMS

TOTAL PAVEMENT STRUCTURAL SECTION ITEMS

3 of 11 3/17/2020



PROJECT COST ESTIMATE

EA: 10-1F180 PID: 1016000077
SECTION 3:   DRAINAGE

Item code           Unit Quantity Unit Price ($) Cost
15080X Remove Culvert EA/LF x = -$  
150820 Modify Inlet EA 30 x 1,500.00 = 45,000$  
155232 Sand Backfill CY x = -$  
15020X Abandon Culvert EA/LF x = -$  
152430 Adjust Inlet LF 30 x 2,000.00 = 60,000$  
155003 Cap Inlet EA x = -$  
510501 Minor Concrete CY x = -$  
510502 Minor Concrete (Minor Structure) CY x = -$  
5105XX Minor Concrete (Type XX) CY x = -$  
620XXX  XX" Alternative Pipe Culvert (Type X) LF x = -$  
6411XX  XX" Plastic Pipe LF x = -$  
650010  XX" Reinforced Concrete Pipe (Type X) LF 3,000 x 150.00 = 450,000$              
6650XX  XX" Corrugated Steel Pipe (0.XXX" Thick) LF x = -$  
68XXXX XX" Plastic Pipe (Edge Drain) LF x = -$  
69011X  XX" Corrugated Steel Pipe Downdrain (0.XXX" Thic LF x = -$  
70321X  XX" Corrugated Steel Pipe Inlet (0.XXX" Thick) LF x = -$  
70XXXX  XX" Corrugated Steel Pipe Riser (0.XXX" Thick) LF x = -$  
7050XX  XX" Steel Flared End Section EA x = -$  
703233 Grated Line Drain LF x = -$  
72XXXX Rock Slope Protection (Type and Method) CY/TON x = -$  
72901X Rock Slope Protection Fabric (Class X) SQYD x = -$  
721420 Concrete (Ditch Lining) CY x = -$  
721430 Concrete (Channel Lining) CY x = -$  
750001 Miscellaneous Iron and Steel LB 4,800 x 10 = 48,000$  

XXXXXX Additional Drainage LS x = -$  

603,000$              

SECTION 4:   SPECIALTY ITEMS

Item code           Unit Quantity Unit Price ($) Cost
080050 Progress Schedule (Critical Path Method) LS x = -$  
582001 Sound Wall (Masonry Block) SQFT x =  $ - 
510530 Minor Concrete (Wall) CY x = -$  
15325X Remove Sound Wall LF/LS x = -$  
070030 Lead Compliance Plan LS 1 x 15,000.00 = 15,000$  
141120 Treated Wood Waste LB x = -$  
153221 Remove Concrete Barrier  LF 4,000 x 50.00 = 200,000$              
150662 Remove Metal Beam Guard Railing LF x = -$  
150668 Remove Flared End Section EA x = -$  
8000XX Chain Link Fence (Type XX) LF x = -$  
800360 XX" Chain Link Gate (Type CL-6) LF 5,000 x 50.00 = 250,000$              
832001 Metal Beam Guard Railing LF x = -$  
839301 Single Thrie Beam Barrier LF x = -$  
839310 Double Thrie Beam Barrier LF x = -$  
839521 Cable Railing LF x = -$  
8395XX Terminal System (Type CAT) EA 5 x 5,000.00 = 25,000$  
839585 Alternative Flared Terminal System EA x = -$  
839584 Alternative In-line Terminal System EA x = -$  
4906XX CIDH Concrete Piling (Insert Diameter) LF x = -$  
839XXX Crash Cushion (Insert Type) EA 30 x 320.00 = 9,600$  
83XXXX Concrete Barrier (Insert Type) LF x = -$  
520103 Bar Reinforced Steel (Retaining Wall) LB x = -$  
510060 Structural Concrete, Retaining Wall CY 1,000 x 2,500.00 = 2,500,000$           
513553 Retaining Wall (Masonry Wall) SQFT x = -$  
511035 Architectural Treatment SQFT x = -$  
598001 Anti-Graffiti Coating SQFT x = -$  
203070 Rock Stain SQFT x = -$  
5136XX Reinforced Concrete Crib Wall (Type X) SQFT x = -$  
83954X Transition Railing (Type X) EA x = -$  
597601 Prepare and Stain Concrete SQFT x = -$  
839561 Rail Tensioning Assembly EA x = -$  
83958X End Anchor Assembly (Type X) EA x = -$  
832007 Midwest Guardrail System (Wood Post) LF 300 x 60.00 = 18,000$  
730010 Minor Concrete (Curb) LF 300 x 19.00 = 5,700$  
600017 Remove Retaining Wall LF 1,323 x 100.00 = 132,300$              

3,155,600$           

TOTAL DRAINAGE ITEMS

TOTAL SPECIALTY ITEMS

4 of 11 3/17/2020



PROJECT COST ESTIMATE

EA: 10-1F180 PID: 1016000077
SECTION 5:   ENVIRONMENTAL

5A - ENVIRONMENTAL MITIGATION
Item code Unit Quantity Unit Price ($) Cost

Biological Mitigation LS 1 x 175,000.00 = 175,000$             
130670 Temporary Reinforced Silt Fence LF x = -$  
141000 Temporary Fence  (Type ESA) LF x = -$  

Subtotal Environmental Mitigation 175,000$            
5B - LANDSCAPE AND IRRIGATION
Item code Unit Quantity Unit Price ($) Cost
20XXXX Highway Planting LS 1 x 100,000.00 = 100,000$             
20XXXX Irrigation System LS 1 x 100,000.00 = 100,000$             
204099 Plant Establishment Work LS x = -$  
204101 Extend Plant Establishment Work LS x = -$  
20XXXX Follow-up Landscape Project LS x = -$  
150685 Remove Irrigation Facility LS x = -$  
20XXXX Maintain Existing (Irrigation or Planted Areas) LS x = -$  
206400 Check and Test Existing Irrigation Facilities LS x = -$  
21011X Imported Topsoil (X) CY/TON x = -$  
20XXXX Rock Blanket, Rock Mulch, DG, Gravel Mulch SQFT/SQYD x = -$  
200122 Weed Germination SQYD x = -$  
208304 Water Meter EA x = -$  
2087XX XX" Conduit (Use for Irrigation x-overs) LF x = -$  
20890X Extend X  Conduit (Use for Extension of Irrigation

x overs) LF x = -$  
Subtotal Landscape and Irrigation 200,000$            

5C - EROSION CONTROL
Item code Unit Quantity Unit Price ($) Cost
210010 Move In/Move Out (Erosion Control) EA 8 x 1,000.00 = 8,000$  
210350 Fiber Rolls LF 5,000 x 5.00 = 25,000$  
210360 Compost Sock LF x = -$  
2102XX Rolled Erosion Control Product (X) SQFT x = -$  
21025X Bonded Fiber Matrix SQFT/ACRE x = -$  
210300 Hydromulch SQFT 50,000 x 1.00 = 50,000$  
210420 Straw SQFT x = -$  
210430 Hydroseed SQFT 20,000 x 1.00 = 20,000$  
210600 Compost SQFT x = -$  
210630 Incorporate Materials SQFT x = -$  

Subtotal Erosion Control 103,000$            
5D - NPDES
Item code Unit Quantity Unit Price ($) Cost
130300 Prepare SWPPP LS 1 x 15,000.00 = 15,000$  
130200 Prepare WPCP LS x = -$  
130100 Job Site Management LS 1 x 80,000.00 = 80,000$  
130330 Storm Water Annual Report EA x = -$  
130310 Rain Event Action Plan (REAP) EA x = -$  
130320 Storm Water Sampling and Analysis Day EA x = -$  
130520 Temporary Hydraulic Mulch SQYD x = -$  
130550 Temporary Hydroseed SQYD 2,000 x 5.00 = 10,000$  
130505  Move-In/Move-Out (Temporary Erosion Control) EA x = -$  
130640 Temporary Fiber Roll LF 2,500 x 5.00 = 12,500$  
130900 Temporary Concrete Washout LS x = -$  
130710 Temporary Construction Entrance EA x = -$  
130610 Temporary Check Dam LF x = -$  
130620 Temporary Drainage Inlet Protection EA x = -$  
130730 Street Sweeping LS x = -$  

Subtotal NPDES 117,500$            

TOTAL ENVIRONMENTAL 595,500$             
Supplemental Work for NPDES 

066595 Water Pollution Control Maintenance Sharing* LS 1 x 15,000.00 = 15,000$  
066596 Additional Water Pollution Control** LS 1 x 15,000.00 = 15,000$  
066597 Storm Water Sampling and Analysis*** LS 1 x 15,000.00 = 15,000$  

XXXXXX Some Item LS x = -$  
Subtotal Supplemental Work for NDPS 45,000$  

*** Applies only to project with SWPPPs.

*Applies to all SWPPPs and those WPCPs with sediment control or soil stabilization BMPs.

**Applies to both SWPPPs and WPCP projects.

5 of 11 3/17/2020



PROJECT COST ESTIMATE

EA: 10-1F180 PID: 1016000077
SECTION 6:   TRAFFIC ITEMS

6A - Traffic Electrical
Item code           Unit Quantity Unit Price ($) Cost
860460 Lighting and Sign Illumination LS x = -$                        
860201 Signal and Lighting LS x = -$                        
860990 Closed Circuit Television System LS x = -$                        
86110X Ramp Metering System (S Center St) LS 1 x 180,000.00 = 180,000$             
XXXXX City Interconnect LS 1 x 20,000.00 = 20,000$               
86110X Ramp Metering System (El Dorado St) LS 1 x 175,000.00 = 175,000$             
XXXXX City Interconnect LS 1 x 20,000.00 20,000$               
86070X Interconnection Conduit and Cable LF/LS x = -$                        
86110X Ramp Metering System (Stanislaus St) LS 1 x 345,000.00 = 345,000$             
86110X Ramp Metering System (S Wilson Way) LS 1 x 175,000.00 = 175,000$             
XXXXX City Interconnect LS 1 x 40,000.00 = 40,000$               
86110X Ramp Metering System (E Lafayette St) LS 1 x 190,000.00 = 190,000$             
86110X Ramp Metering System ( Filbert St) LS 1 x 365,000.00 = 365,000$             
XXXXX City Interconnect LS 1 x 20,000.00 = 20,000$               
151581 Reconstruct Sign Structure EA x = -$                        
152641 Modify Sign Structure EA x = -$                        
860090 Maintain Existing Traffic Management System Elements During Construction LS 1 x 200,000.00 = 200,000$             
86XXXX Fiber Optic Conduit System LS x = -$                        
XXXXX CCTV Unit 8 x 25,000.00 = 200,000$             

Subtotal Traffic Electrical 1,930,000$         

6B - Traffic Signing and Striping
Item code           Unit Quantity Unit Price ($) Cost
566011 Roadside Sign - One Post EA 1 x 22,500.00 = 22,500$               
566012 Roadside Sign - Two Post EA x = -$                        
5602XX Furnish Sign  SQFT x = -$                        
568016 Install Sign Panel on Existing Frame SQFT x = -$                        
150711 Remove Painted Traffic Stripe LF 5,018 x 1.00 = 5,018$                 
141101 Remove Yellow Painted Traffic Stripe (Hazardous Waste) LF x = -$                        
150712 Remove Painted Pavement Marking SQFT 378 x 4.35 = 1,644$                 
150742 Remove Roadside Sign EA x = -$                        
152320 Reset Roadside Sign EA x = -$                        
152390 Relocate Roadside Sign EA x = -$                        
82010X Delineator (Class X) EA x = -$                        
840502 Thermoplastic Traffic Stripe (Enhanced Wet Night Visibility) LF x = -$                        
846012 Thermoplastic Crosswalk and Pavement Marking (Enhanced  Wet Night Visibility) SQFT x = -$                        
120090 Construction Area Signs LS 1 x 80,000.00 = 80,000$               

Remove Pavement Marker EA 46 x 5.00 = 230$                   
84XXXX Permanent Pavement Delineation LS 1 x 28,100.00 = 28,100$               

Subtotal Traffic Signing and Striping 137,492$            

6C - Traffic Management Plan
Item code           Unit Quantity Unit Price ($) Cost
128652 Portable Changeable Message Signs EA/LS 6 x 20,000$         = 120,000$             

Subtotal Traffic Management Plan 120,000$            

6C - Stage Construction and Traffic Handling
Item code           Unit Quantity Unit Price ($) Cost
120199 Traffic Plastic Drum EA x = -$                        
12016X Channelizer (Type - Surface Mounted) EA 120 x 70.00 = 8,400$                 
120120 Type III Barricade EA x = -$                        
129100 Temporary Crash Cushion Module EA 150 x 220.00 = 33,000$               
120100 Traffic Control System LS x = -$                        
129110 Temporary Crash Cushion EA 7 x 5,000.00 = 35,000$               
129000 Temporary Railing (Type K) LF 6,783 x 23.00 = 156,009$             
120149 Temporary Pavement Marking (Paint) SQFT 378 x 10.00 = 3,780$                 
82010X Delineator (Class X) EA x = -$                        

Temporary Pavement Marker EA 46 x 12.00 = 552$                   
XXXXXX Temporary Traffic Stripe (Painted) LF 5,018 x 1.00 = 5,018$                 

Subtotal Stage Construction and Traffic Handling 241,759$            

2,429,300$          TOTAL TRAFFIC ITEMS
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PROJECT COST ESTIMATE

EA: 10-1F180 PID: 1016000077

SECTION 7:   DETOURS

Item code           Unit Quantity Unit Price ($) Cost
190101 Roadway Excavation CY x = -$                          
19801X Imported Borrow CY/TON x = -$                          
390132 Hot Mix Asphalt (Type A) TON x = -$                          
26020X Class 2 Aggregate Base TON/CY x = -$                          
250401 Class 4 Aggregate Subbase CY x = -$                          
130620 Temporary Drainage Inlet Protection EA x = -$                          
129000 Temporary Railing (Type K) LF x = -$                          
128601 Temporary Signal System LS x = -$                          
120149 Temporary Pavement Marking (Paint) SQFT x = -$                          
80010X Temporary Fence (Type X) LF x = -$                          
XXXXXX Some Item LS x = -$                          

-$                            

SUBTOTAL SECTIONS 1 through 7 9,093,500$          

SECTION 8:   MINOR ITEMS

8A - Americans with Disabilities Act Items
ADA Items 1.0% 90,935$                

8B - Bike Path Items
Bike Path Items 1.0% 90,935$                

8C - Other Minor Items
Other Minor Items 8.0% 727,480$              

          Total of Section 1-7 9,093,500$          x 10.0% = 909,350$              

909,400$                

SECTIONS 9:   ROADWAY MOBILIZATION

Item code           
999990           Total Section 1-8 10,002,900$      x 20% = 2,000,580$           

2,000,600$             

SECTION 10:   SUPPLEMENTAL WORK

Item code           Unit Quantity Unit Price ($) Cost

066670 Payment Adjustments For Price Index 
Fluctuations LS 1 x 30,000.00 = 30,000$                

066094 Value Analysis LS 1 x 35,000.00 = 35,000$                
066070 Maintain Traffic LS 1 x 150,000.00 = 150,000$              
066919 Dispute Resolution Board LS x = -$                          
066921 Dispute Resolution Advisor LS x = -$                          
066015 Federal Trainee Program LS 1 x 5,000.00 = 5,000$                  
066610 Partnering LS x = -$                          
066204 Remove Rock and Debris LS x = -$                          
066222 Locate Existing Crossover LS x = -$                          
XXXXXX Some Item Unit x = -$                          

Cost of NPDES  Supplemental Work specified in Section 5D = 45,000$                

          Total Section 1-8 10,002,900$      4% = 400,116$              

TOTAL SUPPLEMENTAL WORK 665,200$                

Includes constructing, maintaining, and removal

TOTAL DETOURS

TOTAL MINOR ITEMS

TOTAL ROADWAY MOBILIZATION

* Includes constructing, maintaining, and removal
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PROJECT COST ESTIMATE

EA: 10-1F180 PID: 1016000077

SECTION 11:   STATE FURNISHED MATERIALS AND EXPENSES

Item code           Unit Quantity Unit Price ($) Cost
066105 Resident Engineers Office LS 1 x 300,000.00 = $300,000
066063 Traffic Management Plan - Public Information LS 1 x 200,000.00 = $200,000
066901 Water Expenses LS x = $0
8609XX Traffic Monitoring Station (X) LS x = $0
066841 Traffic Controller Assembly LS x = $0
066840 Traffic Signal Controller Assembly LS x = $0
066062 COZEEP Contract LS 1 x 250,000.00 = $250,000
066838 Reflective Numbers and Edge Sealer LS x = $0
066065 Tow Truck Service Patrol LS x = $0
066916 Annual Construction General Permit Fee LS x = $0

XXXXXX Electrical SFM LS 1 x 100,000.00 = $100,000

          Total Section 1-8 10,002,900$        2% = 200,058$             

$1,050,100

SECTION 12:   TIME-RELATED OVERHEAD

Total of Roadway and Structures Contract Items excluding Mobilization $26,417,900 (used to calculate TRO)
Total Construction Cost (excluding TRO and Contingency) $30,133,800 (used to check if project is greater than $5 million excluding contingency)

Estimated Time-Related Overhead (TRO) Percentage (0% to 10%) = 6%

Item code           Unit Quantity Unit Price ($) Cost

090100 Time-Related Overhead WD 500 X $2,600 = $1,300,000

TOTAL TIME-RELATED OVERHEAD $1,300,000

SECTION 13:   ROADWAY CONTINGENCY

        Total  Section 1-12 $ 15,018,800   x 15% = $2,252,820

TOTAL CONTINGENCY $2,252,900

TOTAL STATE FURNISHED

8 of 11 3/17/2020



PROJECT COST ESTIMATE

EA: 10-1F180 PID: 1016000077

II.  STRUCTURE ITEMS

0 LF 0 LF 0 LF
0 LF 0 LF 0 LF

SQFT 7566 SQFT 8577 SQFT
0 LF 0 LF 0 LF

0 LF 0 LF 0 LF
0 LF 0 LF 0 LF
0 SQFT 9669 SQFT 0 SQFT
0 LF 0 LF 0 LF

STRUCTURES MOBILIZATION 0%

Recommended Contingency: (Pre-PSR 30%-50%, PSR 25%, Draft PR 20%, PR 15%, after PR approval 10%, Final PS&E 5%)
Total recommended percentages includes any quantified risk based contingency from the risk register.

STRUCTURES CONTINGENCY 0%

Bridge 1 Bridge 2 Bridge 3

DATE OF ESTIMATE 12/05/19 12/05/19 12/05/19
Bridge Name Madison St UC On-Ramp Viaduct-El Dorado On-Ramp Viaduct-Stanislaus
Bridge Number 29-0239F 29-0269 29-0269

xxxxxxxxxxxxxxxxxxx

Structure Type Bridge Viaduct Viaduct
Width (Feet) [out to out]
Total Bridge Length (Feet)
Total Area (Square Feet)
Structure Depth (Feet)
Footing Type (pile or spread) xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx
Cost Per Square Foot $388 $325

COST OF EACH $2,791,000 $3,147,000 $4,592,000

Bridge 4 Bridge 5

DATE OF ESTIMATE 12/05/19 12/05/19 12/05/19
Bridge Name On-Ramp Viaduct-Stanislaus xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx
Bridge Number 29-0269 29-300L 57-XXX

xxxxxxxxxxxxxxxxxxx

Structure Type Viaduct Bridge xxxxxxxxxxxxxxxxxxx
Width (Feet) [out to out]
Total Bridge Length (Feet)
Total Area (Square Feet)
Structure Depth (Feet)
Footing Type (pile or spread) xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx

TOTAL COST OF BRIDGES $16,415,000

TOTAL COST OF BUILDINGS $0

$0

$0

Cost Per Square Foot $0 $325 $0

COST OF EACH $2,722,000 $3,163,000 $0

TOTAL COST OF STRUCTURES

Estimate Prepared By:
Paul Mark, Division of Structures Date

$16,415,000
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PROJECT COST ESTIMATE

EA: 10-1F180 PID: 1016000077

III.  RIGHT OF WAY
Fill in all of the available information from the Right of Way Data Sheet.

A) A1) Acquisition, including Excess Land Purchases, Damages & Goodwill, Fees $ 0
A2) SB-1210 $ 0

B) Acquisition of Offsite Mitigation $ 0

C) C1) Utility Relocation (State Share) $ 538,750
C2) Potholing (Design Phase) $

D) Railroad Flagging $

E) Clearance / Demolition $ 0
 

F) Relocation Assistance (RAP and/or Last Resort Housing Costs) $

G) $ 0

H) Environmental Review $ 0

I) 0% $ 0

J) Design Appreciation Factor 0% $ 0

K) K1) Utility Relocation-Fire Hydrant (Construction Cost) $
K2) Utility Relocation-Inlet Structure (Construction Cost) $
K3) Utility Relocation-Joint Poles $

L)

M)

N)

1 When estimate has Support Costs only 2 When estimate has Utility Relocation 3 When R/W Acquisition is required

$538,750

Title and Escrow

Condemnation Settlements

Note: Items G & H applied to items A + B

TOTAL RIGHT OF WAY  ESTIMATE   

Tom Lichtenberg (209) 948-3679Support Cost Estimate 
Prepared By Project Coordinator1 Phone

TOTAL R/W ESTIMATE:    Escalated $603,972

$0RIGHT OF WAY SUPPORT

Song Her (209) 990-5747
Utility Estimate Prepared By

Utility Coordinator2 Phone

James Summerton (559) 445-6241R/W Acquisition Estimate 
Prepared By Right of Way Estimator3 Phone
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Form v3.4 last modified April 2019 

Risk Checkpoint:
Date: Optimistic PERT Pessimistic Optimistic PERT Pessimistic

Project Nickname: SR-4 Ramp Metering System Installation  $55 $86 $131 20 28 44
EA: 10-1F180 $19 $28 $44 32 58 100

Co-Rt, Post Miles: SJ-004-PM 16.0/19.4 $3 $8 $19 22 52 110
Project Manager: $7 $11 $17 10 62 120

FY & Program (SHOPP or STIP): $85 $133 $211 84 200 374
Capital Costs: $6 $18 $36 9 21 44

Support Costs: $40 $127 $320 32 46 66
Total Costs: $46 $145 $356 41 67 110
RTL Target: $131 $278 $567 125 267 484

Status ID # Type Category Title Risk Statement Current status / 
assumptions Risk Trigger Probability (P) Cost Impact 

Schedule Impact (I)
Cost Score Schedule 

Score (PxI) Strategy Response Actions Risk Owner Updated Impacted Phase Support (Hrs) 
Capital Cost ($k) Schedule (Days) Calculated 

Contingency

O O
ML ML
P P

O O
ML ML
P P

10%
O O

ML ML
P P

O O
ML ML
P P

100%
O O

ML ML
P P

O O
ML ML
P P

20%

20%

20%
O O

ML ML
P P

O O
ML ML
P P

20%

5%

85%

The risk trigger kicks in if 
during the pre-construction 
bat survey(s) an active nest 
is discovered.  

2-Low (11-
30%)

 2 - Low (<$2,940k) 3-Con Sup

4-Con Cap

4 

Accept
The contractor must setup the agreed upon ESA (no 
work) buffer zone until the chick(s) have all fledged the 
nest.  

Environmental 3/13/2020

1 Threat

Active 3 Threat Environmental bat, Swallow
If it is determined that bat, Swallow and/or 
Burrowing owl exclusions will be required then that 
would lead to an additional cost.

Specifications are to be 
included in the contract and 
exclusionary measures will 
be budgeted. 

8 

Accept Coordinate with design to identify any potential work 
within any water ways.  Environmental 2/19/2019

4-Con Cap

Risk Response

Total Contingency

Risk Identification

$18,367k

1/5/2023

Risk Assessment

Capital Contingency

The risk trigger kicks in if 
during the PID phase it is 
discovered work will occur 
within the waterway.

2-Low (11-
30%)

 4 - Moderate 
($2,941k - $5,880k 

Retired 2 Threat Environmental

Environmental Nesting season

$58,796k

If it is determined work in a waterway will be 
required, then permits from CDFW, RWQCB, and 
USACE may be required.

The following risk statement is only valid if 
construction is scheduled during the nesting 
season from February 15th through September 1st. 
Once the contract has been awarded, the MBTA 
Survey(s) must be completed within the two weeks 
before construction can start.  

MBTA survey will be required 
prior to start of construction. Active

Cost Contingency Range $k Schedule Contingency Range ( Wkg Days)

Risk Register for 10-1F180, SR-4 Ramp Metering System Installation

9-RW Cap
Support Contingency

3-Con Sup
2-RW Sup
1-PS&E

Parisa Lodge

$40,429k

PhasePA&ED
7/1/2019

0-PA&ED

Quantifying "Red" (High P & I) Level Risks

The risk trigger kicks in if 
during the pre-construction 
(MBTA/borrowing owls) bird 
survey(s) an active nest is 
discovered.    

1-Very Low (1-
10%)

4-Con Cap

Accept

If during our MBTA survey or during construction an 
active nest is discovered, all work will be suspended 
(within the 100-foot ESA buffer zone for migratory 
nesting birds and a 300 to 600-foot buffer will be 
implemented according to species, and Biological 
monitoring of species will be required) until after all of 
the nesting chicks have fledged.  

Environmental 3/13/2020

 2 - Low (<$2,940k) 3-Con Sup2 

Regulatory agency may be dilatory in responding to 
our requests.  

Lack of SHPO concurrence 
in a timely manner on Section 
106 Finding of No Adverse 
Effect.

2-Low (11-
30%)

 1 - Very Low 
(Insignificant) 

Retired 4 Threat Environmental

2 

Accept
Formal evaluation of one of the six structures would 
necessitate formal evaluation and built environment.  
HPSR to SHOP concurrence would be required.

Environmental 2/19/2019

Right-of-Way

Excavation results in, late 
discovery, identification of 
intact archaeological deposits 
within APE.   

2-Low (11-
30%)

 1 - Very Low 
(Insignificant) 

Retired 5 Threat Environmental

2 

Avoid

Coordinate with construction to identify potential 
archaeological resources as soon as possible. 

Avoidance would very likely be possible. Would require 
some work with design to establish project-specific 
ESA.

Environmental 2/19/2019

Identification of previously unidentified 
archaeological resource(s) within project APE. 
Additional Excavation, avoidance, and/or mitigation 
could be required.

Previous cultural surveys 
were adequate in idenifying 
all resources in the project 
area and there is a low to 
moderate sensitivity for 
burried deposition in general.

Pedestrian archaeological 
survey identifies previously 
unidentified archaeological 
site(s).

2-Low (11-
30%)

 2 - Low (<$2,940k) 

Active 6 Threat Environmental Archaelogical 
Survey

1-PS&E Sup

4-Con Cap

4 

Avoid
If resources are unavoidable, risk would require 
additional excavation and evaluation. However, 
resources would likely be avoidable.

Environmental 3/13/2020

Potential 4(f) concern
Park under the SR4, 
Crosstown, may trigger a 4(f) 
consideration

1-Very Low (1-
10%)

 1 - Very Low 
(Insignificant) 

Retired 7 Threat Environmental

1 

Accept During the PID phase a 4(f) study will be preformed Environmental 2/19/2019

Potential cultral concerns if the fence at the water 
treatment plant on Wilson Way is moved east, 
because of the right turn lane being widened.

Potential cultural concerns if the 
fence (on Willson Way) is 
moved, east, because of the 
right turn lane being widened.  
The moving of the fence could 
potentially add an additional 8 
months of studies to the 
environmental FED due date. 

5-Very High 
(>70%)

 4 - Moderate 
($2,941k - $5,880k 

Retired 8 Threat Environmental

20 

Accept During the PA&ED phase the risk has been retired 
because the property fence will be impacted. Environmental 2/19/2019
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Status ID # Type Category Title Risk Statement Current status / 
assumptions Risk Trigger Probability (P) Cost Impact 

Schedule Impact (I)
Cost Score Schedule 

Score (PxI) Strategy Response Actions Risk Owner Updated Impacted Phase Support (Hrs) 
Capital Cost ($k) Schedule (Days) Calculated 

Contingency

Risk ResponseRisk Identification Risk Assessment

 

        
      

       
        

        
     

     
     

Quantifying "Red" (High P & I) Level Risks

      
   

   
     

    

  

         
         
        
          

      
          

      

       

60%

60%
O O

ML ML
P P

O O
ML ML
P P

40%
O O

ML ML
P P

O O
ML ML
P P

#N/A

20%

20%
O O

ML ML
P P

O O
ML ML
P P

20%

5%

20%

20%

Potential cultural concern if the fence is moved, 
east, closer to the waterfountain. 

The right turn lane may be 
widened and extended, south, on 
Wilson Way.  This will cause the 
fence around the property line to 
be moved closer to the water 
fountain and add an additional 17 
months to the environmental 
FED delivery date. 

4-High (51-
70%)

 16 - Very High 
(>$11,759k) 

Retired 9 Threat Environmental

64 

Accept
Still waiting for Design/Traffic reports so we know 
(during the PA&ED phase) how much the moving of the 
property line fence will impact the water fountain.   

Environmental 2/19/2019

Depending City of Stockton Requirement additional 
R/W may be needed. Local Street Design

4-High (51-
70%)

 8 - High ($5,881k - 
$11,759k) 

Retired 10 Threat Design

32 

Accept Acquire the R/W needed. Design 12/27/2019

Structure estimate may increase due to the 
following: 
* Ramp width requirement change.
* Spcial footing design.
* Special aesthetic treatment.

structures estimated based 
on available information in 
PAED

Strucutres future design
3-Moderate (31-

50%)

 4 - Moderate 
($2,941k - $5,880k 

Active 11 Threat Structure 
Design Strucrue

1-PS&E Sup

 2 - Low (<1 month) 6 4-Con Cap

12 

Avoid Explore other alternatives. Structure Design 3/16/2020

Requirements for RR include Construction & 
Maintenance Agreement, Flagging Agreement, 
Preliminary Engineering Agreement for UPRR to 
review plans, Right of Entry and Contract Clauses 
are all required. 36 months R/W leadtime is 
sufficient for RR workloads.

Enough lead-time, no risks as 
of yet. Railroad

1-Very Low (1-
10%)

 8 - High ($5,881k - 
$11,759k) 

Active 12 Threat Rail Road Flagger for RR

1-PS&E Sup

 1 - Very Low 
(Insignificant) 1 9-RW Cap

8 

Accept Begin correspondence as soon as possible with UPRR. Right of Way 2/26/2020

Parcel acquisitions may require condemnation to 
obtain possession. Condemnation

2-Low (11-
30%)

 8 - High ($5,881k - 
$11,759k) 

Retired 13 Threat Right of Way

16 

Mitigate Secure additional right

‐

of

‐

way resources to reduce 
impact. ROW 5/7/2016

As a result of all utilities not be shown on the plans, 
additional costs may occur to relocate or work 
around them.

No Impact Assumption Utility conflict/relocation
2-Low (11-

30%)

 4 - Moderate 
($2,941k - $5,880k 

Retired 14 Threat Right of Way Utilities

8 

Mitigate Utitlity Verification is in the process and potholing will 
follow in the PS&E phase. Design/ROW 5/7/2016

Change in design due to rejection of Design 
Exceptions requests.

Assumption - Design 
Exceptions will be approved 
and no impacts

Design Exception requests 
denied

2-Low (11-
30%)

 8 - High ($5,881k - 
$11,759k) 

Active 15 Threat Design Design 
Exceptions

1-PS&E Sup

4-Con Cap

16 

Accept
DSDD for this project has been approved by Design 
Chief and waiting to be approved by HQ Project 
Delivery Coordinator

Design 3/16/2020

Late existing ground survey or errors in survey. No Impact Survey
1-Very Low (1-

10%)

 8 - High ($5,881k - 
$11,759k) 

Retired 16 Threat Design Surveys

8 

Accept Request a survey early. Design 6/11/2016

Material Lab result shows less than required 
covered depth on the viaduct. No Impact Assumption Test Data

2-Low (11-
30%)

 16 - Very High 
(>$11,759k) 

Retired 17 Threat Materials Inductive Loop 
Detectors

32 

Mitigate Explore other alternatives which may include newer 
technologies or polyester overlay. Design 6/11/2016

Change in design due to rejection of HOV excepton 
requests. No Impact

Partial acquisition of the gas 
station parcel leads to gas 
pump relocation.

2-Low (11-
30%)

 16 - Very High 
(>$11,759k) 

Retired 18 Threat Design Non-compliance 
Feattures

32 

Avoid A Fact Sheet for Excpetions to Non-Compliance 
Features was approved on 2/7/2020 Design 2/19/2020
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Status ID # Type Category Title Risk Statement Current status / 
assumptions Risk Trigger Probability (P) Cost Impact 

Schedule Impact (I)
Cost Score Schedule 

Score (PxI) Strategy Response Actions Risk Owner Updated Impacted Phase Support (Hrs) 
Capital Cost ($k) Schedule (Days) Calculated 

Contingency

Risk ResponseRisk Identification Risk Assessment

 

        
      

       
        

        
     

     
     

Quantifying "Red" (High P & I) Level Risks

      
   

   
     

    

  

         
         
        
          

      
          

      

       

O O
ML ML
P P

O O
ML ML
P P

20%
O O

ML ML
P P

O O
ML ML
P P

40%

 2 - Low (<$2,940k) 6 

Avoid
Environment team is working on finding if  
Archaeological and Architectural Surveys are needed 
for the local streets

Design 3/13/2020

1-PS&E Sup

 8 - High (3-6 
months) 24 9-RW Cap

Active 20 Threat Environmental Archaelogical 
Survey

Change in Design and delete inductive loops for the 
City of Stockton from the scope if Archaeological 
and Architectural Surveys are needed.

No Impact Assumption Environment
3-Moderate (31-

50%)

If gas pumps at the intersection of have to be 
relocated, there may potential schedule delay due 
to harzardous waste Clean up.

Scope does not include 
relocation of gas pumps

Partial acquisition of the gas 
station parcel leads to gas 
pump relocation.

2-Low (11-
30%)

 8 - High ($5,881k - 
$11,759k) 

Active 19 Threat Environmental Hazardous 
Waste

1-PS&E Sup

4-Con Cap

16 

Avoid Design to avoid partial acquisition of the gas station. Design 3/13/2020
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ENVIRONMENTAL DOCUMENT 

 
 
 
 
 
 
 
 
 

 
 
 
 
 





















 

 
 

 
 
 
 
 
 
 
 
 
 

ATTACHMENT J 
RIGHT OF WAY DATA SHEET 

 
 
 
 
 
 
 
 
 
 
 

 
 

 













 

 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT K 
GEOTECHNICAL RECOMMENDATIONS 

 
 
 
 
 
 
 
 
 
 
 

 
 

 



State of California California State Transportation Agency 
Department of Transportation 

 
“Provide a safe, sustainable, integrated and efficient transportation system to enhance California's economy and livability.” 

         
 

M e m o r a n d u m     Making Conservation 
 a California Way of Life. 

 
 

To: Mason Leung Date: December 15, 2019 
Central Region PJD, Design IV 
Transportation Engineer, Branch J 

 Senior Engineer File: 10-SJ-4-PM R16.0-19.4 
 SR-4 Ramp Metering 

System Installation 
               EA:  10-1F180 
 Attention:  Navraj Jammu    ID:   1016000077 
                                                                                                                                  
 
 
From: DEPARTMENT OF TRANSPORTATION 

DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES – MS 5 
 

Subject:  District Preliminary Geotechnical Report for State Route 4 Metering System 
Installation 
 
Scope of Work 
 
Per your request, dated July 23, 2019, the Office of Geotechnical Design North 
(OGD-N) has prepared this District Preliminary Geotechnical Report (DPGR) for this 
project.  The purpose of this report is to provide preliminary geotechnical design 
and recommendations.  Also included in this report are evaluation of geologic 
hazards, and existing site conditions.  The recommendations presented in this 
report are based on the As-built Log Of Test Borings (LOTBs), draft Layout and Cross 
Section Plans.  
   
Project Description 
 
The project is in the city of Stockton at State Route (SR) 4 at Post Mile (PM) 
R16.0/19.4.  The project proposes to install Ramp Metering System (RMS) at eight 
on-ramp locations, 8 Traffic Monitoring Stations (TMS) on the mainline of SR-4, and 8 
Closed Circuit Television (CCTV) cameras.  To facilitate these systems, road and 
ramp widenings and retaining walls are proposed. 
 
Geotechnical Investigation 
 
There are many As-built LOTBs along SR 4 PM R16.0/19.4.  As-built BOTBs include 
rotary borings and cone penetration borings.  The maximum depth of these boring 
are approximately 80 feet deep.    
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“Provide a safe, sustainable, integrated and efficient transportation system to enhance California's economy and livability.” 

Geotechnical Conditions 
 
Geology 
 
The project site lies within California’s Great Valley geomorphic province, a 
Paleozoic age continental margin marine basin filled with Quaternary age 
erosional sediment from the Sierra Nevada Mountains to the east and Coast 
Ranges to the west.  The Great Valley province includes the Sacramento River 
Valley to the north and the San Joaquin River Valley to the south, and drains both 
rivers through the Delta and into Suisun Bay, eventually leading to the Pacific 
Ocean.  The site is situated where the San Joaquin River Valley meets the 
Sacramento-San Joaquin River Delta.  Geologically mapped as Quaternary age 
Basin Deposits (Qb) of the Great Valley Sequence (CDMG, 1966, Geologic Map of 
California – San Jose Sheet, 1:250,000), these sediments typically include sand, silt 
and clay stream and flood plain deposits.   
 
Subsurface Conditions 
 
Subsurface explorations performed for the Crosstown Freeway Viaduct 
encountered mostly stiff to very stiff silty clay and clay, and medium dense silt. 
 
Groundwater 
 
The California Department of Water Resources’ Groundwater Information Center 
Interactive Map Application (https://gis.water.ca.gov/app/gicima/) indicates 
groundwater at a depth of approximately 30 feet (approximate elevation -10 
feet).  This groundwater data was last updated in the Fall of 2018. 
 
Seismicity 
 
Ground Motion Parameters 
 
Based on the As-built LOTBs subsurface soil information, the estimated average 
shear wave velocity (VS30) for the upper 100 feet of soil is estimated to be 885 
feet/sec (270 m/s).  Per the Caltrans Seismic Design Criteria (SDC 2.0), the site 
should be considered as  Cl ass  S1  so i l  ( former l y  known as  “competent”  
so i l ) . 
 
The Peak Ground Acceleration (PGA) for the site is 0.32 g.  The earthquake 
moment magnitude (mean) is 6.4, and the site-to-fault rupture distance (mean), r, is 
approximately 19.5 miles.   
 

https://gis.water.ca.gov/app/gicima/
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“Provide a safe, sustainable, integrated and efficient transportation system to enhance California's economy and livability.” 

Fault Rupture 
 
The fault activity map by the CGS, by C.W. Jennings and W.A. Bryant, updated in 
2010 and located on the CGS web site 
(http://maps.conservation.ca.gov/cgs/fam/) shows there is no active fault within 
1,000 feet of the site. 
 
According to Memo-To-Designers 20-10, fault rupture analyses will be performed 
for bridges where any portion of the structure falls within an Alquist-Priolo 
Earthquake Fault Zone (EFZ) or where any portion of a structure falls within 1,000 
feet of an “unzoned” fault (not in an EFZ) that is Holocene or younger in age 
(ruptured in last 11,000 years).  Per EFZ maps, the proposed bridge structure is not 
located in an EFZ.  Therefore, a fault rupture analyses does not appear necessary.    
 
Liquefaction 
 
Based on the As-built LOTB soil information and the available groundwater 
information, liquefaction potential appears to be insignificant at the site.  Further 
analyses to determine liquefaction potential will be performed for the 
Geotechnical Design Report.  
 
Geotechnical Design Evaluation 
 
Retaining Wall 
 
The proposed Caltrans Standard Plan Type 1 Cases 1 and 3 retaining walls are 
located on both existing embankments and existing grounds.  Based on Caltrans 
Standard Specifications for embankment soil and the As-built LOTB soil information, 
the soils have sufficient strength to allow for the Caltrans Standard Plan walls to be 
used.  
 
Closed Circuit Television (CCTV) 
 
The proposed Caltrans Standard Plan CCTV poles are located on both existing 
embankments and existing grounds.  Based on Caltrans Standard Specifications for 
embankment soil and the As-built LOTB soil information, the soils have sufficient 
strength to allow for the Caltrans Standard Plan CCTV to be used.  
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“Provide a safe, sustainable, integrated and efficient transportation system to enhance California's economy and livability.” 

Report Copy List 
 
Parisa Lodge – District 10 Project Manager 
Geotechnical Archive (GeoDOG) 
  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT L 
SHOPP PERFORMANCE REPORT 

 
 
 
 
 
 
 
 
 
 
 

 
 

 



SHOPP Project - Accomplishment - Performance Measures - Benefits
District: 10 Tool ID: 17442 Project ID: 1016000077 EA: 1F180 Co-Rte-PM: SJ-004-16.0/19.4 (Primary Location) 
Res In PID WP: 10/22/15 Project Manager: Parisa Lodge  Save to Excel

Bridge Pavement Drainage Facilities Safety Mobility  Roadside Complete 
Streets 
 Sustainability

/Climate Change 
Advance 

Mitigation/Mitigation 
Major 

Damage 
 Green-

house Gases 


Relinquishment

Performance & Accomplishments (PPC)

Activity Detail Performance Objective Unit of
Measurement Quantity

Assets in
Good 
Cond

Assets in
Fair 

Cond

Assets in
Poor 
Cond

New Asset
Added Comment

  1 CCTV (201.315) Transportation Management Systems EA  8.0  8.0 

  2 Ramp Meter (201.315) Transportation Management Systems EA  8.0  8.0 

  3 Complete Streets Not Applicable (3) No Performance Objective in the SHSMP 3  CS not suitable for 
project scope 

  4 Retaining Wall No Performance Objective in the SHSMP SF  25617.0  25617.0 

  5 Qualitative No Performance Objective in the SHSMP use local material 
within a local radius 

Page 1 of 1SHOPP Performance Report

4/27/2020http://10.56.12.86/pirs/TenYrShopp/performance_measures_print.cfm?section=PPC&id=1...
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State of California California State Transportation Agency 
DEPARTMENT OF TRANSPORTATION 

Memorandum Making Conservation a 
California Way of Life! 

To: 

From: 

Parisa Lodge, P.E. 
Program Project Manager 
District l 0 Project Management 

Jaime Q. Quesada, P .E. 

Date: February 28, 2020 
File: l 0 - SJ - 4 - PM R0l 6.0 

PM R0l 9.4 
EA: 1 0 - l Fl 80 

District 10 Freeway & Highway Operations Branch 
Division of Traffic Operations 

Subject: SUPPLEMENTAL ANALYSIS: SR 4 RAMP METERING PROJECT BETWEEN THE SR 99 & 1-5 
CONNECTORS; CROSS-TOWN FREEWAY CORRIDOR 

The District 10 Freeway & Highway Operations Branch has completed the 
Supplemental Traffic Operations Analysis for the Proposed Ramp Metering 
Implementation along the SJ 4 Corridor (Cross-Town Freeway) between the SR 

· 99 and 15 Connectors through the City of Stockton. The Supplemental Analysis 
was performed using updated volumes provided by the District 10 Travel 
Forecasting Branch on February 13, 2020 {Attachment B). . The analysis is 
consistent with the Existing and Future Cross-Town Freeway lane configurations 
in the eastbound and westbound directions. 

The Existing Conditions analysis serves as the baseline for the Opening Year 
{2023} and Design Year (2038) Analyses. The objective is to calibrate the model 
to yield Existing Conditions Operations using the traffic data provided by the 
District 10 Travel Forecasting Branch on February 13, 2020. Once the Existing 
Conditions model has been calibrated the Opening Year and Design Year 
Analyses Is performed using the forecast traffic data provided by the District 10 
Travel Forecasting Branch. 

Proposed Ramp Metering Implementation was analyzed for the Opening Year 
and Design Year scenarios. Revised Traffic data for Existing, Opening Year, and 
Design Year was provided by the District l 0 Travel Forecasting Branch on 
February 13, 2020. A heavy vehicle assumption of 13% was applied to SR 4 
based on available traffic data documented in the Traffic Operations Census 
Database. 

BACKGROUND 
The Cross-Town Freeway {SR 4) through the City of Stockton is an east - west 
freeway that connects the 15 and SR 99 Connectors in San Joaquin County. 

"Provide a safe, sustainable, integrated, and efficient transportation system 
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SR 4 runs generally through the heart of Downtown Stockton and connects to 
the Port of Stockton. SR 4 is a six-lane facility with three mixed-flow lanes in 
each direction and is a high priority route for goods movement between 15 
and SR 99 to/ from the Central Valley and the Bay Area. The purpose of the 
operational improvements to the Cross-Town Freeway corridor is to reduce 
congestion, increase efficiency, and reduce fuel consumption / greenhouse 
gas emissions along this portion of the SR 4 corridor through the City of 
Stockton. 

ANALYSIS METHODOLOGY 
Ramp Metering - Onramp Storage Calculation Analysis 
Onramp Storage calculations were determined using the Design Year (2038) AM 
& PM Peak Hour volumes with the required storage at each location determined 
by the higher of the two peak hours. The 7% method was used to calculate 
ramp storage with no deduction for HOVPL since this project will not construct 
HOVPL lanes at any of the ramps (TABLE 5S Attachment C). 

Ramp Metering - Implementation Justification Analysis Results 
Ramp metering has many positive benefits in freeway (corridor) 
management such as delay reduction, travel time reduction, and operating 
speed improvement. Ramp metering controls access to the mainline to 
reduce congestion and mainline delay by breaking up platoons of vehicles 
from entering . the mainline that would otherwise ca.use friction on the 
mainline. Reduced friction and improved operating speeds can also reduce 
vehicle expense, fLJel consumption, and emissions by reducing the number of 
stops ond overall delay on the mainline (see TABLE 4S Attachment A). Ramp 
metering also makes merging and diverging maneuvers smooth and 
controlled by creating gaps in the ramp traffic. 

Justification for ramp metering implementation is summarized in TABLES 3S & 
4S which compare the Opening Day (2023) and Design Year (2035) corridor 
operations for the EB and WB AM & PM Peak Hours with and without ramp 
metering. Based on the analysis results it is expected that ramp metering will 
significantly reduce the corridor delay through the City of Stockton. Once 
ramp metering implementation had been shown to be justified, the onramp 
storage was calculated using Design Year (2038) traffic data. 

Corridor Analysis 
Corridor Analysis Results were determined using FREQ 12 Version 3.01, a 
macroscopic analysis software, which is capable of corridor analysis and applies 
procedures / methodologies contained in the Highway Capacity Manual (HCM 
2010, Transportation Research Board, 2010). The analysis was performed using 
the revised mainline and ramp traffic forecast and assumptions approved by 

"Provide a safe, sustainable, integrated, and efficient transportation system 
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the District l O Travel Forecasting Branch on February 13, 2020. In freeway 
analysis, Level of Service (LOS) is a description of a corridor's operation ranging 
from LOS A ( describing low-density with little or no delay) to LOS F ( describing 
high density with long delays). For corridor analysis the LOS is defined in terms of 
Density (passenger cars / mi / In). See TABLE 1. Additionally, Corridor Analysis 
Measures of Effectiveness (MOE's) include: Freeway Travel Time (vehicle-ours), 
Vehicle Miles Traveled (VMT), Average Speed (MPH), Average Density (VPMPL) / 
LOS, Gasoline Consumed {gallons), and Total Emissions (kg). 

Table 1: LOS Criteria for Basic Freeway Segments 
LOS 

A 
B 
C 
D 
E 

F 

ANALYSIS RESULTS 
Existing 

Densi!)t {pc/mi/In) 
:::.;11 

>11-18 
>18-26 
>26-35 
>35-45 

Demand exceeds capacity 
>45 

An Existing (2018) analysis was performed to develop a baseline model 
calibrated to current conditions along the Cross-Town Freeway between the SR 
99 and 15 Connectors through the City of Stockton. To determine the worst.,case 
scenario, the AM & PM Peak Hour volumes were analyzed in the eastbound and 
westbound directions. The Ramp Metering Installation Project does not propose 
to construct HOV Preferential Lanes because of right-of-way restrictions 
throughout the corridor. 

Table 2S; Attachment A: The corridor analysis confirmed that the AM and PM 
Peak Hours operate at unacceptable levels of service in the eastbound and 
westbound directions (WB SR 4 operates at LOS F in the AM and PM Peak Hour / 
EB SR 4 operates at LOS E in the AM Peak Hour). The corridor Measures of 
Effectiveness (MOE's) are consistent with existing observations and data 
collected from the PeMS database. 

Opening Year 
An Opening Year (2023; No Build and Build) analysis was performed to determine 
the projected open to traffic operations along the Cross-Town Freeway between 
the SR 99 and 15 Connectors through the City of Stockton. To determine the 
worst-case scenario, the AM & PM Peak Hour volumes were analyzed in the 
eastbound and westbound directions. The Ramp Metering Installation Project 
does not propose to construct HOV Preferential Lanes because of right-of-way 
restrictions throughout the corridor. 

"Provide a safe, sustainable, integrated, and efficient transportation system 
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Table 3S; Attachment A: The corridor analysis projects that the AM and PM Peak 
Hour operations will be unacceptable (LOS E or F), below Caltrans Standard of 
LOS D, for the No Build scenario in the EB and WB directions and no additional 
widening is projected along the Cross-Town Freeway or the connectors to relieve 
this congestion. The Build condition analysis indicates that the EB and WB 
directions will operate at acceptable LOS (C to D) during the AM and PM Peak 
Hours with implementation of the Ramp Metering project. Of particular interest, 
the Freeway Travel Time (vehicle-hrs), Average Speed (MPH), and Average 
Density (VPMPL) / LOS generally show improvement with Ramp Metering 
implementation throughout the Cross-Town Freeway. 

Design Year 
A Design Year (2035; No Build and Build) analysis was performed to determine the 
projected 15 year traffic operations along the Cross-Town Freeway between the 
SR 99 and 15 Connectors through the City of Stockton. To determine the worst
case scenario, the AM & PM Peak Hour volumes were analyzed in the eastbound 
and westbound directions. The Ramp Metering Installation Project does not 
propose to construct HOV Preferential Lanes because of right-of-way restrictions 
throughout the corridor. 

Table 4S; Attachment A: The corridor analysis projects that the AM and PM Peak 
Hour operations .will be unacceptable with an Average Density greater than 50 
VPMPL (LOS F), below Caltrans Standard of LOS D, .for the No Build scenario in the 
EB and WB directions and no additional widening is projected along the Cross
Town Freeway or the connectors to relieve this congestion. The Build condition 
analysis indicates that the EB and WB directions will still operate at unacceptable 
LOS E or F during the AM and PM Peak Hours, however, implementation of the 
Ramp Metering project is expected to reduce the Average Density from 20% to 
50% during the peak hours. Additionally, Freeway Travel Time (vehicle-hrs), 
Average Speed (MPH), Gasoline Consumed (gallons), and Total Emissions (kg) 
show improvement with Ramp Metering implementation throughout the Cross
Town Freeway. 

Please call me at 209-948-7184 if you have any questions regarding this 
Supplemental Traffic Operations Analysis. 

~cerely,~ 

. -~~--== 
Jaime Q. Quesada, P.E. 
District 10 Freeway & Highway Operations Branch 
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Analysis Results Summary Tables 
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Table 2S: EXISTING 2018- CORRIDOR ANALYSIS RESULTS SUMMARY 

DIRECTION 

AMPH 

EASTBOUND 

(#1) 

PMPH 

EASTBOUND 

(#2) 

AMPH 

WESTBOUND 

(#7) 

PMPH 

WESTBOUND 

(#8) 

MOE's 

Freeway Travel Time (VEH-HRS) 

Vehicle Miles Traveled (VMT) 

Average Speed (MPH) 

Average Density (VPMPL) / LOS 

Gasoline Consumed (GAL) 

Total Emissions (kg) 

Freeway Travel Time (VEH-HRS) 

Vehicle Miles Traveled (VMT) 

Average Speed (MPH) 

Average Density (VPMPL) / LOS 

Gasoline Consumed (GAL) 

Total Emissions (kg) 

Freeway Travel Time (VEH-HRS) 

Vehicle Miles Traveled (VMT) 

Average Speed (MPH) 

Average Density (VPMPL) / LOS 

Gasoline Consumed (GAL) 

Total Emissions (kg) 

FreewayTravelTime (VEH-HRS) 

Vehicle Miles Traveled (VMT) 

Average Speed (MPH) 

Average Density (VPMPL) / LOS 

Gasoline Consumed (GAL) 

Total Emissions (kg) 

(#) Designates the corresponding FREQ output 

LOS 
A 
B 
C 
0 
E 
F 

~a 
>U-18 
>l.~26 
>~35 
>35-45 

Derruind exef!eds cap~ 
>45 

10- SJ - 4 - PM R016.0 / R019.4 
EA: 10- 1F180 

EXISTING 

510 

20,235 

40 

35 E 

1,210 

309 

465 

17,157 

37 

32 D 

1,047 

269 

1,039 

19,953 

19 

65 F 

968 

262 

1,012 

15,601 

15 

62 F 

1,184 

292 
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Table 3S: OPENING YEAR- 2023CORRIDORANALYSIS RESULTS SUMMARY 

DIRECTION MOE's NO BUILD BUILD; NO HOVPL 

Freeway Travel Time (VEH-HRS) 609 425 

AMPH 
Vehicle Miles Traveled (VMT) 18,365 18,055 

EASTBOUND 
Average Speed (MPH) 30 43 

(#3) 
Average Density (VPMPL) / LOS 41 E 29 

Gasoline Consumed (GAL) 1,106 1,117 
Total Emissions (kg) 282 296 

Freeway Travel Time (VEH-HRS) 744 389 

PMPH 
Vehicle Miles Traveled (VMT) 16,591 16,570 

Average Speed (MPH) 22 43 
EASTBOUND 

Average Density (VPMPL) / LOS F 27 47 
(#4) 

Gasoline Consumed (GAL) 1,121 1,192 

Total Emissions (kg) 293 332 

Freeway Travel Time (VEH-HRS) 1241 480 

AMPH 
Vehicle Miles Traveled (VMT) 19,836 21,257 

Average Speed (MPH) 16 44 
WESTBOUND 

Average Density (VPMPL) / LOS 75 F 33 
(#9) 

Gasoline Consumed (GAL) 1,447 1,573 

Total Emissions (kg) 368 447 

Freeway Travel Time (VEH-HRS) 1114 278 

PMPH 
Vehicle Miles Traveled (VMT) 16,433 17,802 

Average Speed (MPH) 15 64 
WESTBOUND 

Average Density (VPMPL) / LOS 67 F 20 
(#10) 

Gasoline Consumed (GAL) 1,262 1,354 

Total Emissions (kg) 311 393 

(#} Designates the corresponding FREQ output 

... above table shows the corridor analysis results with mainline+ ramp metering effects ... 

LOS 
A 
B 
C 
t> 
E 

F 

DwHy· (pet.ml/In) 
!Sli 

>U-18 
>1&,-26 
>26-35 
>3S-4S 

Demand~ capacity 
>45 
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D 

D 

D 

C 

30% improvement 

2% improvement 
,.. 43% improvement 

29% improvement 
-1% no improvement 
-5% no improvement 

48% improvement 

0.1% improvement 
,.. 95% improvement 

43% improvement 

-6% no improvement 
-13% no improvement 

61% improvement 
-7% no improvement 

"175% improvement 

56% improvement 

-9% no improvement 
-21% no improvement 

75% improvement 
-8% no improvement 

"327% improvement 
70% improvement 
-7% no improvement 
-26% no improvement 
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Table 45: DESIGN YEAR- 2038 CORRIDOR ANALYSIS RESULTS SUMMARY 

-

DIRECTION MOE's NO BUILD BUILD; NO HOVPL 

Freeway Travel Time (VEH-HRS) 872 640 

AMPH 
Vehicle Miles Traveled (VMT) 17,983 18,426 

EASTBOUND 
Average Speed (MPH) 21 29 

(#S} 
Average Density (VPMPL} / LOS 54 F 43 E 

Gasoline Consumed (GAL) 1,501 1,345 
Total Emissions (kg) 434 377 

Freeway Travel Time (VEH-HRS) 1,100 725 

PMPH 
Vehicle Miles Traveled (VMT) 16,626 18,334 

Average Speed (MPH) 15 25 
EASTBOUND 

Average Density (VPMPL} / LOS 65 F 46 F 
(#6) 

Gasoline Consumed (GAL} 1,631 1,406 
Total Emissions (kg) 477 396 

Freeway Travel Time (VEH-HRS) 1,675 1,128 

AMPH 
Vehicle Miles Traveled (VMT) 17,674 21,645 

Average Speed (MPH) 11 19 
WESTBOUND 

Average Density (VPMPL) / LOS 96 F 72 F 
(#11} 

Gasoline Consumed (GAL} 2,169 2,026 
Total Emissions (kg) 647 610 

Freeway Travel Time (VEH-HRS} 1,765 669 

PMPH 
Vehicle Miles Traveled (VMT) 15,126 19,923 

Average Speed (MPH} 9 30 
WESTBOUND 

Average Density (VPMPL) / LOS 94 F 45 E 
(#12) 

Gasoline Consumed (GAL} 1,900 1,725 
Total Emissions (kg) 545 505 

{#} Designates the corresponding FREQ output 

... above table shows the corridor analysis results with mainline+ ramp metering effects ... 

A 
B 
C 
D 
e 
F 

P!!!9: (pc/ml/Ill) 
~11 

>11-18 
>lHS 
>26-35 
>35-45 

Oemandei«:eedsaipadtv 
>45 
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27% improvement 

-2% no improvement 
,.. 38% improvement 

20% improvement 

10% improvement 

13% improvement 

34% improvement 

-10% no improvement 
,.. 67% improvement 

29% improvement 

14% improvement 

17% improvement 

33% improvement 

-22% no improvement 

"73% improvement 

25% improvement 

7% improvement 

~ improvement 

62% improvement 

-32% no improvement 

"233% improvement 

52% improvement 

9% improvement 

7% improvement 
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District 10 Travel Forecasting 
Traffic Data & Memo 
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Ramp Metering Storage Calculations 
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TABLE 5S: SJ 4 RAMP METERING PROJECT FOR PA&ED; EA 1F180 

TOTAL ON-RAMP STORAGE CALCULATIONS USING REVISED PEAK HOUR FORECASTED 2038 VOLUMES 

*Total Required 
**Totall Required 

2038Volume Storage with NO 
Location Storage with HOVPL , 

(veh / hr) HOVPL 
(ft) 

(ft) 

SR 4- WB Center Street Onramp 1,250 2,155 2,540 

SR 4 - EB Center Street Onramp 760 1,310 1,545 

SR 4- WB Stanislaus Street On ramp 330 570 670 

SR 4 - EB Stanislaus Street On ramp 650 1,120 1,320 

SR 4 - WB Wilson Way Onramp 1,100 1,900 2,235 

SR 4 - EB Wilson Way Onramp 330 570 670 

SR 4 - WB Filbert Street Onramp 650 1,120 1,320 

SR 4- EB Filbert Street Onramp 170 295 345 

*Required Storage with HOVPL based on 7% calculation, 15% HOV Bypass; and 29 ft average vehicle length 
**Required Storage with NO HOVPL based on 7% calculation and 29 ft length of vehicle; no 15% credit for HOVPL bypass 

[(2038 volume) - (2038 volume)( 0.15)] (0.07)(length of vehicle) 
Total Storage = 1 

"Provide a safe, sustainable, integrated, and efficient transportation system 
to enhance California 's economy and livability. " 
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10-SJ-4VA Study Summary Report – Preliminary Findings PN 1016000077 
D-10 SR-4 Ramp Metering (PM R16.0/R19.4) 

A Value Analysis (VA) study, sponsored by California Department of Transportation and facilitated by 
Value Management Strategies, Inc., was conducted for D-10 State Route 4 (SR-4) Ramp Metering in 
Stockton, CA. The VA study was conducted January 6-10, 2020. This VA Study Summary Report – 
Preliminary Findings provides an overview of the project, key findings, and the alternatives developed 
by the VA team. 

Note to reviewer: This is a summary of the VA study results. Please contact the DVAC if you would 
like a copy of the entire Preliminary VA Study Report with the detailed VA alternatives. 

PROJECT SUMMARY 

The project proposes to implement ramp metering at on-ramps between Interstate 5 (I-5) and SR-99 
on SR-4. The project will install ramp metering systems (RMS) at Eastbound (EB) Filbert St., 
Westbound (WB) Filbert St., EB East Lafayette St., WB S. Wilson St., EB S. Stanislaus St., WB S. 
Stanislaus St., EB El Dorado St., and WB S. Center St. All locations except for EB and WB Filbert St. will 
be widened to accommodate California Highway Patrol (CHP) pullouts and Maintenance Vehicle 
Pullouts (MVP). Inductive loop detectors will be installed at the on-ramps, SR-4, and on local streets 
for the City of Stockton to operate traffic signals. Additionally, eight Close Circuit Televisions (CCTV) 
will be placed at the eight on-ramp locations. 

Although not part of this project, another element of installing the RMS on SR-4 includes restriping 
streets within the City of Stockton to provide additional storage capacity and coordinate City lights 
with the on-ramp traffic. This work is in early discussions with the City and is not within the scope of 
this project as currently programmed. 

The estimated project cost at the time of the VA Study was $33,433,000. 

1D-10 SR-4 Ramp Metering VA Study Summary Report 



    

   

 
   

 
  

 
 

 

 

 

      
   

 

     

 

     

    

    
  

 

   
 

 

   
   

PROJECT PURPOSE AND NEED 

The purpose of this project is to reduce traffic congestion and improve traffic flow during AM and PM 
peak hours on SR-4 between I-5 and SR-99 in the City of Stockton by using RMS. 

This project is needed because this segment of SR-4 between I-5 and SR-99 is a six-lane freeway 
currently experiencing high traffic volumes. This segment serves local traffic within the City of 
Stockton, commuter traffic generated by Lodi and Galt communities commuting to the Bay Area, and 
interregional traffic. A significant number of drivers prefer this route because it creates the shortest 
direct link connecting I-5 and SR-99 within San Joaquin County. However, this results in congestion on 
SR-4 in both directions, especially at the connectors of SR-4/I-5 and SR-4/SR-99 during AM and PM 
peak hours. 

VA STUDY TIMING 

The VA study was conducted in the PA&ED phase which is to be completed in March 2020. The 
project is scheduled for Ready to List (RTL) in January 2023. 

VA STUDY OBJECTIVES 

The objectives of the VA study were to: 

• Analyze the current project design, estimate, and schedule 

• Provide possible cost and/or schedule saving recommendations 

• Provide performance improvement recommendations 

KEY PROJECT ISSUES 

The items listed below are the key drivers, constraints, or issues being addressed by the project and 
considered during this VA study to identify possible improvements. 

• Cultural Resources - At the time of the VA study, Environmental was researching potential 
impacts to cultural resources near the Mormon Slough. 

• Government Parking – The City of Stockton currently has parking under SR-4 for police and 
government vehicles near S. Stanislaus St. and San Joaquin St. Construction of this project 
could impact the number of parking spaces available both during construction and after the 
project is complete. 

• Unable to Purchase Additional R/W – At the time of the VA study, the environmental 
document was being prepared without additional right of way. Any additional right of way 
acquisitions could require a new environmental document with a larger scope. 

• Potential Coordination with Railroads – The work being performed near S. Stanislaus St. may 
require railroad coordination due to the proximity to railroad. 

2D-10 SR-4 Ramp Metering VA Study Summary Report 



 

      

     
    

 
    

    
 

    
  
 

  

  
  

  
      

 
    

  

 
      

 
     

     
 

    
         

   
   

   
  

 

  
  

  
 

 

 

 

 

 

  

• Challenges with Loop Detector Installation on Structures – Conductive loop detectors require 
removing approximately four inches of concrete to provide the depth needed for the loops. 
Removing four inches of structural decking could be both time consuming to install and 
detrimental to the long-term maintainability of the structural sections in this project. 

• Unknown Utility Impacts – At the time of the VA study, the utility impacts were unknown and 
there could be utility relocation needed to accommodate the project. 

• Arena Traffic – Due to the close proximity to Stockton Arena, this project may need to 
accommodate event traffic during construction. Additionally, this could increase complexity 
for the traffic management during construction. 

EVALUATION OF BASELINE CONCEPT 
Performance Attributes 

During the course of the VA study, a number of analytical tools and Mainline Operations 
techniques were applied to develop a better understanding of the Maintainability 
baseline concept. A major component of this analysis was Value 

Local Operations Metrics which seeks to assess the elements of cost, performance, 
time, and risk as they relate to project value. These elements Construction Impacts 
required a deeper level of analysis, the results of which are detailed Environmental Impacts 
in the Project Analysis section of this report. The key performance 
attributes identified for the project are listed in the table, 
“Performance Attributes.” 

The initial evaluation of the current or baseline design by the stakeholders determined that it 
addresses the mainline traffic concerns, and while it fulfills the purpose and need of the project, it 
may not function as intended without the initially designed changes to the City of Stockton’s streets 
and nearby street light coordination. Although the VA team felt that Local Operations and 
Construction Impacts could use improvement, the other three performance attributes scored higher 
than typical projects of this nature and prove that a great deal of work and effort have been applied 
to the current design. The proposed project should also improve upon the future operation of the 
mainline’s traffic management by providing improved traffic flow and detection capabilities. The 
construction of the base project is expected to cause a moderate level of traffic disruption over the 
24 months of construction due to the work occurring on the on-ramps and from the adjacent streets. 
Maintainability is standard for the type of assets being installed in this project; however, there is 
limited space for maintenance activities at several locations. Environmental Impacts are expected to 
be minimal. 

The overall conclusion of the stakeholders present was that this baseline design was good and 
addressed many of the key concerns admirably; however, there is still room for potential project 
value improvement, especially with regard to the need for increasing on-ramp widths at several high-
cost locations. 
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VA ALTERNATIVES 

The VA team developed six alternatives for improvement of the project. The following are the 
alternatives identified, along with their associated potential initial cost, potential change in schedule, 
performance change, and a brief discussion of each. Please note that because the cost data depicted 
below represent savings, a number in parentheses represents a cost increase. 

Initial Cost Change in Change in Alternative No. and Description Savings Schedule Performance 

1.1 Place cabinets off of bridge and monitor traffic 6-month with CCTV to reduce MVP-required bridge widening $8,980,000 -1 % reduction at five structures 

The main benefits of this idea are that it reduces structure cost and construction time; however, it 
complicates maintenance activities and CHP enforcement at on-ramps because of the elimination of 
pullouts. 

18-month 1.2 Eliminate all bridge widening from project $15,930,000 -8 % reduction 

The main benefits of this idea are that it reduces significant construction cost and time; however, this 
idea does not provide access to ramp for CHP or maintenance pullout. 

1.3 Eliminate CHP pullouts at El Dorado, EB 0.5-month $3,010,000 +2 % Stanislaus, and WB Stanislaus reduction 

The main benefit of this alternative is that it reduces construction cost; however, this will eliminate 
CHPs ability to enforce ramp metering. 

2.0 Keep existing retaining walls at WB S. Wilson and $150,000 No change +1 % Madison UC construct a new adjacent retaining walls 

The main benefit of this alternative is that it reduces construction cost; however, this complicates 
backfilling of the retaining walls because it creates a small space between the walls that will need to 
be backfilled. 

3.0 Eliminate the ramp "count" loop detectors that $25,000 No change +2 % are located on the structures 

The main benefit of this idea is that it reduces the number of loops that will need to be installed in 
bridge decking; however, it reduces the ramp metering system's redundancy. 

4.0 Place controller cabinet and MVP next to signal ($110,000) No change No change cabinet at EB Filbert on-ramp 

The main benefit of this idea is that it provides a protected cabinet location where a maintenance 
vehicle pullout could easily be constructed; however, this idea adds cost to the project to construct 
the MVP. 
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VA STUDY RESULTS 

A summary of the VA strategies (combinations of VA alternatives) is provided in the following chart 
and table. This chart illustrates the relative trade-offs between performance (shown by the blue 
columns) versus cost and schedule (shown by the green columns).  The red value line indicates the 
net % change in total value relative to the baseline concept.  Please refer to the Project Analysis 
section of this report for additional details on this analysis. 
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1.00 100% 
0.90 90% 
0.80 80% 

0% 
10% 

37% 

Ch
an

ge
 in

 V
al

ue
 

Re
la

tiv
e 

Sc
or

es
 

0.70 70% 
0.60 60% 
0.50 50% 
0.40 40% 
0.30 30% 
0.20 
0.10 

20% 
10% 

0.00 0% 
Baseline Concept VA Team Alternate Strategy 

Recommended 
Strategy 

Performance Cost/Time Rating Change in Value 

Summary of VA Strategies 

Strategy Description Initial Cost 
Savings 

Change in 
Performance 

Value 
Change 

VA Team Recommended Strategy 
Alternatives 1.3, 2.0, 3.0, 4.0 

$3,075,000 +4 % +10 % 

Alternate VA Strategy 
Alternatives 1.1, 2.0, 3.0, 4.0 

$9,045,000 +1 % +37 % 
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VA TEAM 

VA Study Team 

Name Organization Title 

Joshua Neri Caltrans Ramp Metering 

Stephen Pozzo Caltrans Structure Construction 

Greg Jones Caltrans Structures Design 

Corey Casey Caltrans Construction 

Scott Uch Caltrans Design 

Fred Kolano VMS, Inc. VA Team Leader 

Dalton LaBoskey VMS, Inc. VA Assistant Team Leader 

Key Project Contacts 

Name Organization Title 

Bob Johnson Caltrans Central Region VA Coordinator 

Parisa Lodge Caltrans Project Manager 

Navraj Jammu Caltrans Design PE 
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