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ABSTRACT OF THE DISSERTATION 

 

Environmental Risk and Delay Analysis:  

Lessons Learned from the California High Speed Rail Project 

 

by 

 

Singyee Lucy Lin 

Doctor of Environmental Science and Engineering 

University of California, Los Angeles, 2021 

Professor Timothy Malloy, Chair 

 

A Design Build project is a type of project delivery mechanism contracted via a single-

source with specified construction timeframe and cost. Environmental delay during 

construction is one of the major reasons why Design Build projects are running behind 

schedule and over budget. My dissertation assess the environmental delays within the 

Design Build process carried out by the California High Speed Rail Authority, 

construction management firms, and Design Build contractors.  

Currently, the California High Speed Rail Authority has procured three separate 

Construction Packages comprising of over 120 miles of active rail construction. The 

Design Build procurement process require evaluation of the individual environmental 

uncertainties brought upon by the change orders for each of these Construction 

Packages. Despite the differences in project characteristics, design variations triggered 

majority of these change orders following the certification of the environmental impact 

assessment. The change orders can lead to more delays and additional work outside of 
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the approved environmental footprint, subsequent environmental surveys and re-exams, 

additional land access, Third Party issues, and late planning and poor coordination. To 

assess the environmental delays caused by the change orders, I propose a mechanism 

to rank the delay factors which involves development of a typology, assigning delays 

with a delay score, and preparing a risk register to track all current and emerging 

change orders by the associated delay scores. The identified environmental delays are 

then matched to various case scenarios with characteristics that reflect the actual 

change orders from the Construction Packages.  

My iterative delay assessments from the Construction Package 4 result in a series of 

implementation steps for future project delivery. I have synthesized the lessons learned 

from managing the environmental delays into organizational and project delivery 

working protocols. I propose to capture these working protocols to reflect the impacts of 

the proposed recommendations from the current practice. The recommendation can be 

extrapolated to guide and streamline the environmental assessment and permitting 

process for future construction and design projects. 
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Definition of Terms 

 

Alignment: Refers to the fixed footprint/path where future rail infrastructure would be 

constructed. 

California High Speed Rail Authority (CHSRA): CHSRA is a state agency established to 

develop and implement high speed intercity rail service through California. This state agency is 

comprised of nine members Board.  

California High Speed Rail (CAHSR) Program: The CAHSR program is a system in planning 

to eventually operate on dedicated rails on portions of the high speed rail track and blended 

system with commuter rail provider in between some other cities from San Francisco to San 

Jose and Los Angeles to Anaheim. This is a program that was approved by voters in 2008 and 

assigned a $9 billion bond to begin construction with a speed of up to 220 miles per hour. 

California Department of Fish and Game Code Section 1602: Section 1602 is also referred 

to as the Lake and Streambed Alteration Program. This Code requires any person, state, or 

local governmental agencies to notify the California Department of Fish and Wildlife (CDFW) 

prior to beginning any activities that would divert, change, use, or obstruct the natural flow of 

any river, stream, or lake.  

California Environmental Quality Act (CEQA): Passed in 1970, this statute requires state and 

local government in California to develop guidance in addressing potential environmental 

impacts of the projects and avoid, minimize, rectify, reduce, eliminate, or compensate for impact 

to the extent feasible. CEQA guidelines since requires significant impacts identified to exceed 

threshold to require mitigation. Environmental Impact Report (EIR) is a document required 

under CEQA to address significant impacts of the proposed project. 

Clean Water Act (CWA) Sections: The federal CWA gives states and authorized tribes the 

authority to grant, deny, or waive certification of the proposed federal licenses or permits that 

may discharge into the waters of the United States (WoUS).  
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• Section 401 of the CWA requires a federal agency to issue a permit or license to 

conduct any activities that may result in any discharge into WoUS.  

• Section 402 of the CWA requires all construction sites on an acre or greater of land that 

discharges to the surface WoUS obtain a National Pollutant Discharge Elimination 

System (NPDES) permission. The NPDES requirements ensure receiving waters will 

achieve specified Water Quality Standards. 

• Section 404 of the CWA requires authorization from the US Army Corps of Engineers 

(USACE) for the discharge of dredged or fill material into all WoUS including wetlands. 

• Section 7 of the CWA provides permission for another party to alter a Civil Works 

project upon a determination that the alteration will not be harmful to public interest and 

will not impair the usefulness of the Civil Works project. 

Construction Package (CP): A CP is considered a contractually binding contract and the 

smallest unit that a Design Build procurement package refers. 

Design Bid Build (DBB): DBB is the most traditional process in the U.S. construction industry, 

where the owner contracts. 

Design Build (DB): DB is a form of project procurement that requires the owner to entrust 

design and construction responsibility through one contractor. This DB entity have specialty 

trades, subconsultants, including environmental consultants; and provide unified project 

recommendations to fit the owner’s schedule and budget. 

Environmental Commitments: These are project level mitigation measures, permits, and 

governmental approvals that are approved with the certification of the Environmental Impact 

Report. 

Environmental Mitigation and Management Application (EMMA): This is a database that 

uses a Cloud-based, geo-specific platform as a repository for thousands of mitigation 
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commitments from survey, review, or environmental commitments specified in existing laws and 

regulatory documents. 

Incidental Take Permit: Natural resources permit issues under Section 10 of the Endangered 

Species Act to private entities to undertake lawful project that may result in the take of 

endangered or threatened species. There is “no take” on fully protected species. For example, 

an incidental take permit is required prior to conduct surveys that may result in take of species 

under limited circumstances. 

National Environmental Policy Act (NEPA): NEPA is a US environmental law that promotes 

the environment and requires federal agencies to evaluate the environmental effects of their 

actions.  

Endangered Species Act (ESA): The ESA directs all federal agencies to conserve endangered 

and threatened species. 

• Section 7 of ESA: This act requires interagency cooperation via the consultation with 

US Fish and Wildlife Service (USFWS) by which federal agencies ensure that listed 

species are not jeopardized through developmental actions. Section 7 also mandates 

the federal agencies to protect critical habitat by ensuring all developmental actions do 

not destruct or adversely modify the critical habitat of the listed species. 

• Section 9 of ESA: This act prohibits person from importing, exporting, transporting, or 

selling endangered species of fish, wildlife, and plants in interstate or foreign commerce. 

Environmental Impact Report (EIR): EIR is a document to inform the public of the significant 

effects of the proposed projects and ways to minimize those effects in the affected areas via 

alternative actions 

Environmental Impact Statement (EIS): EIS is a document required under NEPA to address 

significant effects of the proposed action.  
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Mitigation Monitoring and Enforcement Program (MMEP): This program is designed to 

ensure compliance during project implementation by following feasible measures to avoid or 

substantially reduce the impacts to the environment as identified in the EIR. 

National Historic Preservation Act is a program for preserving historic properties and 

archaeological sites throughout the nation. This act created the State Historic Preservation 

Offices. 

Notice of Determination (NOD): This is a notice filed to notify the Office of Planning and 

Research that the State is intend to certify the EIR analysis of a completed project. This is filed 

within 5 working days of the project’s CEQA approval. 

Porter-Cologne Water Quality Control Act: This is the CWA of California that expanded the 

enforcement authority of the State Water Resources Control Boards and Regional Water Quality 

Control Boards to adopt water quality control plans for managing surface water, groundwater, 

wetlands, and for point and nonpoint sources of pollution. 

Program Construction Management (PCM): PCM is hired by CHSRA to oversees the DB 

phase activities and the DB during the Construction Package development. 

Program Management Team (PMT): PMT is a team of consultant hired by CAHSR to oversee 

the planning phase activities and the regional consultants preparing EIS/EIR sections. 

Re-Examination: This is the examination of the changed condition following the approval of an 

EIS/EIR and may lead to additional supporting documentation and elevated environmental 

documentation. 

Right of Way (ROW): The legal right to pass through a specific route through other’s ground or 

property.  

Risk: The effects of uncertainties in project as a whole. 
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Record of Decision (ROD): This is the formal decision document issued by the Federal 

Railroad Administration that certifies the project EIR. 

Voluntary Emission Reduction Agreement (VERA): Agreement developed by HSR and 

CARB to mitigate Air Quality and Greenhouse Gas impacts through construction and project 

emission reductions.  
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Environmental Risk and Delay Analysis:  

Lessons Learned from the California High Speed Rail Project 

 

This research examines construction delays related to environmental requirements associated 

with the California High Speed Rail Project. These environmental delays are noteworthy 

because they occur in the context of The Design Build (DB) strategy, which was developed to 

streamline project completion and reduce delays or miscommunication in complex projects 

involving numerous parties (Oztas and Okmen 2004). In traditional Design Bid Build (DBB) 

projects, the project developer (often a public agency) completes the project design, including 

engineering and environmental reviews, prior to releasing a bid for construction. Based upon the 

design specifications, contractors submit bids with the winner of the bid going on to construct 

the project. DB shifts much of the design work, and ostensibly much of the risk, away from the 

project developer. In DB projects, the developer completes a partial design which is sufficient to 

support bid documentation and initial environmental review. DB contractors develop and submit 

designs (including plans and specifications) as well as a fixed price for construction (Whittington 

2012). The linkage of design, engineering, and construction under one contract intended to 

streamline and enhance communication across those tasks, resulting in more efficient project 

implementation (Lopez del Puerto 2008).  

Unfortunately, streamlining at the bid stage (and even at the start of construction) can have 

adverse effects during construction. Commentators have noted that truncated design processes 

by the developer may be linked to substantial cost increases (Park and Kwak 2017, Ibbs et al., 

2003). Wittington (2012) has suggested that the DB approach is particularly vulnerable to the 

risks of delay and cost increases due to rushed or tentative pre-bid environmental reviews and 

approvals. While some researchers have examined and cataloged the types of delays common 

in complex construction projects and large infrastructure projects (Randeree, Kasim, and 
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Pinnington 2019, Beaty et al., 2011), review of the existing literature reveals no studies focused 

on the origins, assessment, and mitigation of environmental delays. My research focuses on this 

issue, identifying the types and likely causes of environmental delay in construction of the 

California High Speed Rail Authority’s (CHSRA) system. Based on that analysis, I provide 

recommendations for improvement, including modifications to the project’s risk management 

processes, illustrated through annotations to the CHSRA’s guidance on the development of risk 

management systems.  

 

I. Background 

The California high speed rail system is being built through a series of DB contracts. This 

system is organized as a large program with a series of projects. A DB contract is a 

consolidated package in which the owner (the CHSRA) selects one builder (the DB Contractor) 

to complete design and construction for a defined project area. The builder may recruit support 

from the specialty firms such as railway specialists, utility, and geotechnical engineering 

companies, but the contract is managed through the single DB entity and all communication is 

thus channeled from the DB contractor to the subconsultants. The DB Contractor is hired to 

design and build a defined route connecting two major geographical regions, known as an 

“alignment.” Currently, the CHSRA has identified three large civil infrastructure DB contracts in 

the Central Valley. Three DB contractors are responsible for the Construction Packages 1, 2-3, 

4, respectively, covering a total span of 120 miles of alignment. 

When a section is environmentally cleared, it means that a preferred alignment has been 

selected after having completed environmental review under federal and state law, discussed 

below. When a preferred alignment is selected following the preliminary environmental and 

engineering evaluation, CHSRA then proceeds with organizing the design and construction 

effort in the preferred alignment. The CHSRA outsourced two aspects of management. First, at 
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the overall program level, it retained a Program Management Team (PMT) to implement the 

over-arching program. The PMT is one entity that oversees the entire 800 miles of the planned 

rail development and provides programmatic guidance for the planning, policy, and 

organizational management at the CHSRA. Second, at the project level, the CHSRA hired 

several Program Construction Management (PCM) firms to specifically oversee all of the DB 

contractors (Figure 1a) at the project specific level. The PCM oversees the DB phase of 

contract; the PMT does not have direct oversight responsibility at this project level. These PCMs 

have extensive experience with environmental review, third party coordination, structure 

inspection, grade separation, right-of-way (ROW) expertise, and change order management.  

 

Figure 1a: Hierarchical Relation at the CHSRA 

 

 

Note: CHSRA is a smaller organization with fewer than 800 staff; PMT had approximately 1500 
staff; PCM firms had approximately 200-300 staff; and DB contractors had approx. 2000+ staff 
 

Environmental impact assessment is now a core part of any large public infrastructure project, 

including high speed rail. Its basic objectives are unassailable: all projects must be reviewed to 

ensure that environmental impacts and associated mitigation measures were considered and 

CHSRA

PMT

Regional 
Consultants

PCM

DB 
Contractors
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that such review must include public participation. Under the federal National Environmental 

Protection Act (NEPA), the CHSRA was required to complete an Environmental Impact 

Statement (EIS) describing activities that significantly affect the environment. The California 

Environmental Quality Act (CEQA) institutes a statewide policy for environmental review 

equivalent to the NEPA process, requiring preparation of an Environmental Impact Report (EIR). 

The EIS and EIR are submitted to the relevant reviewing agencies for approval in the form of 

the Record of Decision and Notice of Determination, respectively. Throughout this dissertation, I 

refer to this approval as “environmental clearance.” In the context of high speed rail, the 

NEPA/CEQA review included critical habitats, wetlands, endangered species, and sensitive 

cultural resources, along with state parks and wildlife refuges. The project also requires 

compliance with Sections 401, 402, 404, and 408 of the Clean Water Act, Porter-Cologne Water 

Quality Control Act, California Fish and Game Code Section 1602, Federal Endangered Species 

Act Section 7, California Endangered Species Act Section 2081, and Section 106 of the 

National Historic Preservation Act. 

In its Final EIS/EIR, CHSRA identified mitigation measures needed to avoid, minimize, or 

reduce impacts from the effects of construction and operation. For example, some mitigation 

measures that need to be addressed prior to construction include confirming whether there are 

potential hazardous materials such as underground storage tanks, cultural and biological 

resources, or significant built environmental resources in the field reconnaissance surveys and 

determining the best methods to minimize harms or impacts to these resources prior to 

determining the rail alignment configuration. The Federal Railroad Administration (FRA) and 

CHSRA, or the federal and state lead agencies undertaking the project, certified these 

mitigation measures at the completion of the EIS/EIR. Work in a DB contract cannot begin until 

the alignment has been environmentally cleared, and the DB contractor must then build the 
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project in accordance with the environmental clearance as reflected in the preliminary design 

plan.  

In a typical DBB project, the developer would engage in extensive field work as part of design 

and obtain EIS/EIR clearance based on the final design. The DB context presents complications 

in that the preparation of the environmental document pursuant to NEPA/CEQA is completed by 

the CHSRA in advance of entering the DB contract, without the benefit of extensive field work. 

Moreover, while the DB procurement process is intended to shorten the project delivery 

process, the DB process is subject to design refinement or changes that could result in 

reopening of the environmental review process. Any variation from the preliminary design or 

discovery of previously unknown environmental conditions may require additional environmental 

reviews as compared to existing approved environmental conditions. Generally, analysis 

subsequent to EIS/EIR approval needs to answer whether actual construction impacts will differ 

from the project construction impacts discussed in the NEPA/CEQA findings and permit 

documents, including differences in impacts to regulated resources such as Waters of the 

United States, Waters of the State, habitats, or sensitive species, receiving waters, and cultural 

or 4(f) resources.  

The California High Speed Rail (CAHSR) program’s first comprehensive Statewide Program 

EIS/EIR, which took approximately seven years (CAHSR Project Section Environmental 

Document Status, 2020) to complete, was published in 2005. In that review, the CAHSR 

program was divided up into ten planned segments, with each segment treated as a project with 

the potential to cause significant impact to the environment, thus requiring preparation of a 

project specific environmental impact assessment to comply with NEPA and CEQA regulations. 

These project-specific environmental impact assessments range in complexity and can take up 

to 5 years on average to complete. Succeeding the completion of its environmental impact 
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assessment, each completed segment is further divided into several DB packages as illustrated 

in Figure 1 for the four major CAHSR construction packages that are underway.  

The CHSRA have previously completed the NEPA/CEQA process and are progressing toward 

final design and permitting, and a few of the packages are already in the construction phase 

when the additional design changes within the DB packages occur. Design and permitting work 

in these DB packages have included environmental re-exams and permitting activities creating 

delays that required adjustment. Adjustments on one element of the work may affect the 

eventual completion date for construction of a future rail line, not to mention the slippage of 

interim deliverables. Such adjustments are captured in the DB contractors’ respective Updated 

Baseline Schedules, which reflect the agreements between the DB Contractor and the CHSRA 

to extend the contract date. The Updated Baseline Schedule reflects the parties’ judgment of 

the actual level of effort needed to complete all construction efforts, fulfill all regulatory 

requirements, and secure all environmental permits. It also sets out the expected duration of a 

project from initiation to planning, execution to closing. Based on the updates, certain funding 

may be impacted where those funding allocations are tied to performance criteria aimed at 

keeping the projects on schedule. 

Figure 1b illustrates that the CPs have been unable to meet their original respective schedules. 

In fact, compared to the original expected completion date, the current expected completion 

date results in project completions delayed by as much as three years. 
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Figure 1b: Official Schedule of CP Original, Current, and Updated Contracts

 

Source: CHSRA, CP Construction Status, 2019.  

The CPs had an original contract completion date of 2019, but the contractual due date has 

been updated at least two times due to various delays. During the initiation for the DB contract, 

the official contract completion date for the existing DB packages is 4th quarter of 2021, and the 

DB schedule should reflect the original baseline schedule agreed upon by CHSRA and the 

specific DB contractor. Since 2019, the baseline completion dates for all CPs have been 

extended and the Central Valley CPs will be completing by early 2022 just before the FRA 

deadline of mid-2022. This dissertation focuses on delays related to environmental review and 

permitting efforts. The next section of the dissertation provides an overview of the data sources 

used to explore environmental delays, and a description of the methods used in collecting and 

analyzing that data. 

 

II. Overview of the Data Sources 

This section provides an overview of the type of documents I reviewed in this study to identify 

types and causes of environmental delay. While working on CAHSR project during 2015-2019, I 
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reviewed a variety of documents to collect relevant data generated during the DB phase. The 

primary sets of data, which are described in detail below are: 

• Change order requests and determinations 

• Agency notifications 

• Checklists and schedule dashboards 

• Meeting and interview summaries 

• Compliance records 

• Contracts and related reference materials 

 

Change Order Requests and Determinations  

Change order refers to an amendment to a construction contract that changes the contractor’s 

scope of work. Most change orders modify the work required by the contract document and 

accordingly increase the price or adjust the amount of time in which the DB contractor must 

complete the work. Either the CHSRA or the contractor initiates the contract change. For a 

change order to be effective, CHSRA must agree to the change order request, which modifies 

the design and construction plan. For this study, I focused on changes triggered by 

environmental concerns. Many of these change orders explicitly change the sequencing and 

scope of the environmental activities and allow the DB contractors to extend the completion 

date of environmental surveys. Some CAHSR-directed changes (Table 1a) and DB contractor-

initiated (Table 1b) change orders adjust the price of environmental activities, expand the survey 

areas required for clearance, or add additional time due to new re-exams and permits to be 

acquired from modified scope. Most of the change orders have schedule implications, and thus 

it is important to identify the reasons that caused the change in the first place, the parties that 

initiated the change, and the reasoning behind potential schedule delays associated with each 
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change. Tables 1a and 1b describe the steps involved in CHSRA-directed changes and 

Contractor-initiated changes, respectively. 

 

Table 1a: CHSRA-Directed Changes 

 Step Responsible Party 

1 A contract change is initiated within the appropriate 
department of the CHSRA and authorized by the CHSRA, 
according to established delegation levels. This change is 
then communicated to the PMT and the PCM. 

CHSRA 

2a PCM prepares a Directive Letter with a Field Notice (FN) to 
the contractor providing direction to proceed with the work. 
The PCM tracks and maintains a log of all FNs in Contract 
Management software (CMS). FNs must be linked to a 
corresponding Issue(s) in CMS. PCM tracks FNs until they 
are resolved or closed out. 

PCM 

2b PCM reviews the authorized change for potential program-
level implications. If so, PMT begins the Configuration 
Management process. 

PMT 

3 CHSRA reviews directive letter and FN. Signs the directive 
letter. 

CHSRA 

4a PCM transmits signed directive letter and FN to the 
Contractor. 

PCM 

4b If the time required to negotiate the change will result in 
additional cost and/or schedule impacts to the contract, the 
PCM will prepare a directive letter for signature by the 
CHSRA Contract Representative, to direct the Contractor to 
proceed with the work, concurrently with negotiations with 
the Contractor. 

PCM 

 

  



10 
 

Table 1b: Contractor-Initiated Changes 

 Step Responsible 

1 A contract change notice initiated by the Contractor is 
submitted as a written Change Request CR no later than 14 
days after the Contractor first discovers the change 
condition.   

Contractor 

2a An acknowledgement letter is issued to respond to the 
contractor’s CN. The PCM tracks and maintains a log of all 
CRs in CMS. CRs must be linked to a corresponding 
Issue(s) in CMS. PCM tracks CRs until they are resolved or 
closed out. If sufficient detail is available, the PCM prepares 
Findings of Fact (FOF), technical, cost, and time impact 
analysis documentation and circulates to the PMT and 
CHSRA’s designee and uploads to CMS before the 
contractor submits a Change Order Proposal (COP). 

PCM 

2b Authorized change is reviewed for potential program-level 
implications. If there are program-level implications, PMT 
begins the Configuration Management process. 

PMT 

3 The CHSRA signs acknowledgement letter. CHSRA 

4 PCM transmits acknowledgment letter to the Contractor PCM 
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Figure 2: Change Order for Additional Archaeological Survey 

 

 

For the example above listing the Task Order (Figure 2), a change order was processed which 

added additional cost, time, and activities to the original Task Order. As a result, Change Order 

No. 00014 now requires the DB contractors to conduct archaeological pedestrian surveys and to 

prepare for pre-construction activities. An archaeological pedestrian survey is field investigation 

effort consisting of primarily field-walking an open field of the study area to record all superficial 

archaeological evidence or walking by foot through areas with potential for cultural resources 

findings. Prior to the change, the DB contractor was able to avoid pedestrian surveys if 

archaeological sensitivity mapping showed that no archaeological resource was potentially 

present. The need for the change was driven by the requirements of the CAHSR Final 

Archaeological Treatment Plan, which was finalized after initial contract approval and requires 

 

 

 

 



12 
 

professional archaeologists to conduct non-invasive pedestrian surveys in potentially affected 

areas. 

 

Agency Notifications 

Agency notifications are determinations generated by regulatory agencies reflecting the 

agency’s assessment of relevant issues. These may include memos encompassing an 

organizational rules update, policies and procedures revisions, records documentation the 

compliance with the field protocols and survey procedures, interpretations of law or approvals, 

and project notifications such as approval notice, review timeframes, orders to cease or 

continue work with terms and conditions. The agencies provided these notifications in formal 

documentation to CHSRA directly or provide verbal and email communications followed by 

more formal notices.  

  



13 
 

Checklists and Schedule Dashboards 

Upon receipt of an agency notification, the DB contractor tracks the notification and incorporates 

it into project planning and scheduling through various types of checklists and scheduling 

dashboards. For example, Figure 3a-3b presents the “Three Weeks Lookahead” used to track 

and synthesize correspondence from the DB contractor to their team members. The Three 

Weeks Lookahead is a three weeks’ schedule generated by the contractor that provides a 

summary of activities identified in the construction sequences. This item is a short-term 

schedule with expected deliverables and duration of the activities. The deliverables are 

organized by project disciplines and data sources. For example, Environmental Management is 

listed as a discipline with corresponding timeframes for the deliverables or milestones. 

 

Figure 3a: CP-4 Three Weeks Lookahead 
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Figure 3b: CP-4 Three Weeks Environmental Lookahead  

  

Figure 3a-3b illustrates the steps on how environmental approvals are obtained and sequencing 

of various activities ranging from a survey approach to pre-construction checklist. Figure 4a is a 

checklist prepared by the PCM that shows correspondences with California Department of Fish 

and Wildlife (CDFW) conveying pre-construction activities and progress. Figure 4a lists the 

document type, submittal timeframe, approval status, and anticipated work start date, as well as 

remaining checklists for approval. This item is a document that is utilized by the environmental 

team members of the DB and PCM teams to keep track and further break down activities that 

are contingent on CDFW approvals. 
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Figure 4a: CDFW Checklist for Approval 

 

 

Meeting Summaries and Interviews 

Meeting summaries and interviews are records created by PCM and CHSRA staff memorializing 

interactions with stakeholders. The stakeholders are regulatory agency staff, affected interest 

groups, and third parties affected by the project. These discussions are intended to solicit 

feedback from these stakeholders. Discussions also include verbal and written feedback with 

environmental staff at routine field briefings and inspections with construction support team 

members. An example is a meeting with CDFW representatives at the field to go over the 

trapping of small mammals and receive feedback on improving trapping methods to not 

inadvertently harm the small mammals during capture.  
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Figure 4b: CDFW Meeting Agenda and Minutes 

 

 

 

Figure 4b provides a meeting summary illustration. It serves as the official notes from the 

meeting between the DB Contractor, the CHSRA and a resource agency, including the agenda 

of discussion topics, along with the originator of issues and necessary actions.  

 

Compliance Records 

The DB environmental inspectors and monitors generate compliance records, which consist of 

field notes from air quality, stormwater, and other resource-specific field investigations, data 

developed during compliance inspections, and environmental guidance manuals developed in 

conformance with the Mitigation Monitoring and Enforcement Program (MMEP) requirements. 
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The MMEP contains a list of mitigation measures, the party responsible for implementation 

party, due date, and mechanism of compliance (see Table 2). These records are shared with 

project team members during project development and surveys.  

One category of compliance records is the Environmental Compliance Plan (ECP) which is a 

guidance document proposed by DB contractors to carry out environmental compliance 

activities. Other compliance records are predominantly field-related and are shared via a 

platform called Environmental Mitigation and Measurement Assessment (EMMA) database. I 

have included an example of a mitigation measure from the EMMA database to illustrate the 

specific timing of the implementation action and the parties responsible to implement the 

mitigation measure as a result of the MMEP requirement (see Figure 5). During each survey 

event, the surveyors or monitors can pull down a menu containing all the mitigation measures 

that are approved in the Record of Decision/Notice of Determination (ROD/NOD). The monitor 

enters the observation, and shares the notes entered via EMMA platform across teams. 

Concurrent entries into EMMA include running a compliance check against a standard condition 

of approval (i.e., submit a Monthly Compliance Report), to recording the pre-, during-, and post-

construction follow-up of a mitigation action to ensure conditions of a permit or reexam has been 

met. To demonstrate compliance against permit conditions, records of compliance (i.e., monthly 

reports, daily inspections, quarterly checks, specie specific surveys) are then uploaded to the 

EMMA platform.  
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Table 2: Mitigation Monitoring and Enforcement Plan (MMEP) on Work Stoppage 
Requirement (Mitigation Measure #13) 
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BIO-
MM#
13 

Work 
Stoppa

ge 

During ground-
disturbing activities, 
the Project Biologist, 
Regulatory 
Specialist (Waters), 
and Project Botanist 
or Project Biological 
Monitor will halt 
work if a special-
status wildlife 
species gains 
access to the 
construction 
footprint. This work 
stoppage will be 
coordinated with the 
resident engineer 
and/or the CHSRA 
or its designee. The 
contractor will 
suspend ground-
disturbing activities 
in the immediate 
construction area 
where the potential 
construction activity 
could result in "take" 
of special-status 
wildlife species; 
work may continue 
in other areas. 
Before construction, 
the Contractor will 
obtain written 
permission from 
CDFW to capture 
and relocate any 
non-listed wildlife 
species (does not 
include 
domesticated 
animals) from within 
the project footprint. 

Construc
tion 

Stop 
Work, 
relocate 
species (if 
possible), 
and report 

1 day 
following 
work 
stoppage 

Contra
ctor 

Contra
ctor 

1 Day 
following 
work 
stoppage 

Condition 
of 
Design/Bu
ild 
contract 

Source: CHSRA Fresno to Bakersfield EIS/EIR (2014) 
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Figure 5: CP-4 EMMA Monthly Compliance Report from July 2017 

 

 

Contracts and Reference Materials 

Each DB contractor enters into a contract with CHSRA containing general and specific 

provisions that apply to various activities carried out by that contractor. Reference materials 

further define the obligations under the contracts. Examples of the reference materials are the 

approved EIS/EIR, guidance documents and protocols issued by the CHSRA on program 

management, and permits obtained by CHSRA or the DB Contractors for project activities. 

Taken together, these contracts and reference materials establish a baseline against which the 

performance of the project is measured, and the deviations and delays are identified.  
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For example, Figure 6A contains the CHSRA Cultural Resources Technical Guidance for 

Archaeological Survey; Figure 6B contains a Utility Reexam for additional DB impact 

assessment from environmental footprint changes. Both Figures 6A and 6B are reference 

documents that summarize the requirements of the programmatic CEQA/NEPA and permit 

conditions affecting the project section. These documents describe the activities conducted in a 

memo format to be passed down to the construction teams for compliance tracking at the field 

level. 
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Figure 6A: CHSRA Cultural Resources Technical Guidance Memorandum #12 
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Figure 6B: Environmental Re-Examination Process Guidance for Step 1 Reexam
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III. Data Collection and Analysis Methods 

Since 2013, CHSRA has processed approximately 1000 change orders; out of these change 

orders, CP-1 alone has processed approximately 500 change orders. CP 2-3 and CP 4 

combined have produced approximately 500 change orders. Approximately 15% those 1000 

change order submittals pertained to the environmental causes.  I concentrated my primary data 

collection on CP-4 change orders related to environmental concerns. Execution of CP-4 

contract occurs during 2015. My involvement with the PCM team also began in 2015. Therefore, 

I was able to collect all the environmental change requests between the very beginning of the 

CP-4 DB contract execution well into the construction cycle from 2015 and 2019. During this 

time, I reviewed approximately 60 CP-4 change orders and the stated or apparent causes of the 

change. I also collected related documentation to understand the context surrounding the CP-4 

change orders, including change request proposals, the change order management log, 

approval records, manuals, and procedures for surveys and environmental reviews, re-exam 

guidance documents, approval status of relevant records such as ROW entry status and 

completed environmental surveys. (For CP 1-3, I obtained a summary list of change orders and 

reasoning, using it to understand if there are commonalities in the change order descriptions or 

rationales across CPs.) 

Using the evaluation method described below, I identified the range of delay factors reflected in 

the CP-4 change orders and further narrowed this set down to a prioritized subset of delay 

factors categorized by the responsible entity (i.e., CHSRA, PCM, and/or DB contractor). I 

adapted the change order management log kept as part of CP-4 implementation, which serves 

as a central repository of all change orders, using it to record my assessment for each change 

order. For each change order, the adopted change order management log includes the 

associated delay factors, the functional disciplines associated with the change (Environmental, 
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Engineering, ROW, Administration, Third Parties), the entities (CHSRA, PCM, DB contractor) 

that are linked to the change request, and the additional time and cost required for executing 

changes.  

I also reviewed over 3000 environmental mitigation monitoring commitments from the two 

completed EIS/EIRs to understand the expected construction and operational impacts to air, 

water, biological, cultural, geologic, and built environment resources, as well as expected 

logistic and economic impacts from partial acquisition of the land to full acquisition or take of the 

entire parcel and relocation of the properties. Each mitigation measure has a specific timeframe 

of performance and performance goals (i.e., clean up contaminated soil prior to construction or 

develop a re-vegetation plan and monitor for up to 2 year period to ensure success of the re-

vegetation effort). For CP-4 , I reviewed approximately 100 reexams and 20 permits processed 

from 2015-2018. Additionally, I examined relevant field notes, meeting summaries, and 

reference materials accummulated over project implementation to obtain the context for the 

reviewed change orders.  

 

Identifying Delay Factors Associated with the Change Orders 

As projects have a multitude of players, including owners (CHSRA), PCMs, and the DB 

contractor, there were several possibilities for delays to occur. Identifying patterns of changes 

and delay factors required a close review of the circumstances of each of the CP-4 

environmental change orders. A delay can be assigned when there is a lapse in project 

schedule leading to additional time for completion of an activity, stopping of work, additional 

permitting and environmental regulatory compliance, or alteration or re-sequencing of work 

plans. Some of the reasons for delay are clear cut, as in the case of contractor requesting a 

modification to a bridge structure triggering additional permit requirements. Some change order 

requests share several reasons for delay, as in the case of modifications of Archaeological 



25 
 

Treatment Plan for the entire program resulting in more review steps and additional 

requirements during pre-construction surveys. Other change orders may include disagreements 

by the parties performing the estimation of the work effort, as in the case of an additional re-

exam requiring more labor and effort depending on the complexity of issues triggered. 

For each change order reviewed, I examined the description of changes and looked for potential 

issues that may contribute to delays in schedule and cost. I also examined associated 

documentation such as meeting notes reflecting contemporaneous meetings with CP 

environmental teams, summaries of my meetings with CP 1-4 contract and environmental 

personnel, monitoring site and investigation reports, agency notifications, checklists, and 

compliance records1. More broadly, I also reviewed the CP 1, 2-3, and 4 DB contracts and 

policies to supplement my practical understanding of the relationships and responsibilities for 

coordination between the various parties. When reviewing a change order, I generated a short 

narrative descriptor of the likely delay factor or factors for the change based on my professional 

knowledge informed by the common types of construction delays identified in the literature.2 As I 

reviewed change orders and associated documentation, I used an iterative process to develop a 

dynamic list of potential delay factors. In particular, as my review of subsequent change orders 

proceeded, I refined previously generated descriptors as appropriate, for example, to 

consolidate similar descriptors or disaggregate descriptors that conflated points. For each 

change order, based on my understanding of the respective roles and obligations of the parties, 

 
1 The range of supporting information submitted with change order requests was highly variable depending on the 
complexity of change. But each change order included a description of the change request, parties requesting the 
change, nature of the change, and recommended dollar value associated with change which is agreed upon by 
parties involved in the change. 
2See  Beaty, C. et al. 2011. Assessing the Costs Attributed to Project Delay during Project Pre-Construction Stages. 
FHWA/TX-15/0-6806-FY15 WR#3. Austin: September 2011; Chester, Mikhail, and Chris Hendrickson. 2005. Cost 
Impacts, Scheduling Impacts, and Claim Process during Construction. Pittsburgh: Carnegie Mellon, January 
2005.DOI: 10.1061/ASCE 0733-9362 (200 5); Bubshait, Abdulaziz and Michael Cunningham. July-August 1998. 
Comparison of Delay Analysis Methodologies. Journal of Construction Engineering and Management. Pittsburgh: 
Carnegie Mellon, July–-August 1998. 
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I also identified the party or parties (CHSRA, PCM and/or CB contractor) associated with the 

identified delay factor. Using the Change Management Log generated as a part of my 

professional work as a base, for each change order I recorded delay factors and the associated 

entity (Appendix A). I then consolidated the delay factors from the Change Management Log to 

generate a listing of the identified delay factors associated with change orders received from 

2015-2020 for CP-4.   

 

Prioritizing Delay Factors 

To facilitate the development of a manageable set of recommendations, I prioritized the delay 

factors to identify the 5 most impactful delay factors for each of the responsible parties (i.e., 

CHSRA, PCM, and DB contractors). I used a simple prioritization matrix to assign each delay 

factor an impact score.  The impact score was based on three attributes: frequency of 

occurrence, cost impact and schedule impact. For each attribute, I assigned each delay factor a 

score ranging from 1 (very low) to 5 (very high) as indicated in Table 3.  
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Table 3: Attribute Scoring Criteria to Delay Factors 

 1 (Very Low) 2 (Low) 3 (Medium) 4 (High) 5 (Very High) 

Frequency 1-2 times 3-4 times 5-6 times 6-7 times 8 times or more 

Cost Impact Up to 
$25,000  

$25,000-
$100,000 

$100,000-
$300,000 

$300,000-
$1,000,000 

>$1,000,000 

Schedule 
Impact 

0-30 days 30-60 days 60-120 days 120-180 
days 

180 days or 
more 

 

The frequency with which a delay may occur is based on the number of times that the delay 

factor was associated with a delay identified in a change order. For example, a frequency of 6-7 

times is considered high whereas 1 or 2 times is considered very low. Cost impact is determined 

in dollar ranges representing the financial impact from the delays in project activities. The cost 

impact assessment was completed as part of project activities by independent evaluators 

provided by CHSRA, PCM, and DB contractors. Schedule impact is the days of delay based on 

the difference between the scheduled and the actual duration of an activity. The revised 

schedule is generated after a change proposal, and the party proposing for change must 

provide an anticipated range of schedule impact. I generated an impact score for each delay 

factor by multiplying the frequency impact score by the greater of the schedule impact score or 

the cost impact score, since both schedule and cost impact have a bearing on the severity of 

the impact. The higher the delay score, the higher the potential impact that associated delay 

could become top concern and bring future risks to the organization. 

 

IV. Results 

My review of the CP-4 change orders resulted in the identification of the 40 delay factors as 

shown in Table 4a. I sorted the delay factors and generated the delay prioritization matrix 

(Appendix B). From this list of 40 delay factors, I identified the top five delays with an impact 

score of 10 or more for each of the three entities: CHSRA, PCM, and DB contractors (Table 4b). 
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The need to execute changes, third party issues, and inability to obtain land access emerge as 

top reasons for delay, along with other funding, communication, and inability to coordinate and 

plan in advance.  
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Table 4a: CP-4 Delay Factors 

Delay Factors DB PCM CHSR

 
Funding     x 
Unknown utilities x   x 
Third party issues x     
Poor Regulatory Understanding x x   
Changing regulations x x x 
Not obtaining environmental clearances x   x 
Late planning and environmental clearance x     
Administrative change x x   
Errors and accidents x     
Delays in payment to subcontractors x     
Risk management system lacking   x   
Need better planning and communication x x x 
Inability to resolve changes in timely manner x x   
Inability to resolve railroad issues x   x 
Scope of Native American monitoring issues x     
Inability to obtain land access x   x 
Inability to obtain timely subsequent environmental clearances x     
Inability to schedule activities properly x     
Need better schedule x x x 
Need to compensate DB subcontractors x     
Inability to obtain environmental clearance x   x 
Time and schedule impact from Time Impact Analysis x x x 
Excessive change orders x     
Need to coordinate and plan in advance x x x 
Need to confirm additional environmental requirements x x x 
Need to execute changes   x x 
Inability to locate relocation site x     
Lack of resources and personnel to analyze site requirements x     
Need to perform geotechnical and environmental activities x     
Need to develop workarounds and build cushion in 

  

x     
Additional re-exams needed x x x 
Additional permits with CDFW/USACE needed x x x 
Need to suspend re-exam and approvals   x x 
Need to compensate land owners for access (ROE or PTE)     x 
Need permit for trap and hold x     
Dispute over funding for change order x x x 
Need to compensate CDFW for review     x 
Need to schedule workarounds when there is a conflict with 

 

x x   
Construction re-sequencing as a result of changes in project 

   

x     
Dispute resolution board payment and funding issue x x x 
Need to assess changes and apply appropriate environmental 

  

    x 
Design changes as a result of new environmental requirements  x     
Need to re-sequence construction as a result of re-exam 

 

x     
Need to appropriately execute change for parcel access 

 

  x x 
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In the process of mapping, I have also excluded a few delay factors from further analysis that is 

not immediately pertinent to the CPs under evaluation, including several other delay factors with 

a score of 10 or more (see Table 4b). These delay factors are funding, inability to schedule 

activities properly, and dispute over funding for change order.  

 

Table 4b: CP-4 Major Delay Factors 

Delay Factors Responsible Parties Delay 
Score DB PCM CHSR

A 
Need to execute changes   x x 25 
Third party issues x     20 
Risk management system lacking   x   16 
Inability to obtain land access x   x 16 
Funding     x 15 
Need to coordinate and plan in advance x x x 15 
Inability to obtain subsequent environmental clearances x     12 
Late planning and environmental clearance x     10 
Need better planning and communication x x x 10 
Inability to schedule activities properly x     10 
Need to confirm additional environmental requirements x x x 10 
Dispute over funding for change order x x x 10 

 

Inabilty to secure overall funding is an external issue pertinent to the entire orgnization. 

Currently, the funding identified for CHSRA is sufficient to complete CP 1-4 activities. No futher 

funding beyond the Central Valley is identified to complete the rail infrastructure beyond current 

region. The delay of future funding will impact the viability of achieving future organizational goal 

of providing inter-regional passenger rail connections at high speed. The funding related issues, 

including dispute over funding for change order, is beyond the scope of my current assessment 

focusing on the environmental delays from existing construction boundaries. 

The inability to schedule activities properly is a secondary issue that is related to the other major 

delay factors that are already identified in Table 5. Inability to schedule activities occur due to a 
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combination of late planning and inability to obtain subsequent environmental clearance. The 

secondary issues such as inability for scheduling, need for additional permits and re-exams, and 

inability to resolve changes in timely manner are incorporated and combined with the related 

major delay factors in order to capture the range of delays in a more comprehensive manner. 

My analysis of five most important delay factors yield a total of nine impactful delay factors after 

accounting for the overlap between the delays associated with the CHSRA, PCM, and DB 

contractors. In no particular order of importance, these nine delay factors are presented in the 

order as they appear on the most impactful delay list for each of the three entities:  

• Need to Execute Change Orders Promptly 

• Inability to Obtain Timely Land Access 

• Need for Advance Coordination and Planning 

• Need for Better Planning and Communication 

• Need to Confirm Additional Environmental Requirements 

• Insufficient Risk Management System 

• Third Party Issue 

• Need to Obtain Timely Subsequent Environmental Clearance 

Late Planning and Environmental Clearances 

Next, I discuss the ramnifications of each of these nine delay factors in more detail. 
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Table 5: Most Impactful Delay Factors 

 

 

Change Orders Take a Long time to Process (CHSRA and PCM) 

This delay factor arises when the change order approval process itself takes longer than 

expected. Change orders are binding decisions made through a tiered review moving from the 

PCM to CHSRA management. Slow review of change orders is primarily attributable to the 

amount of change requested, the dollar value and level of authority to exercise feedback on the 

change requests, and the lack of subject area expertise and familiarity with issues. Often, many 

change requests hit the change review register at once, triggering a delay in conducting reviews 

by PCM and CHSRA, as many of the change order requests still have yet to be sorted, 

organized, and grouped according to the functional subjects. 

For example, in the change management log Item #20, the change order request involved 

excavation for a “duct bank”—a conduit for cables—to connect to a project site. Additional 

excavation was needed at greater depth and length than predicted, triggering the need for 

CHSRA PCM DB Contractor 

Need to Execute 
Change Orders 

Promptly 

Need to Execute 
Change Orders 

Promptly 

Third Party Issues 

Inability to Obtain 
Timely Land Access 

Insufficient Risk 
Management System  

Inability to Obtain Land Access 

Need for Advance 
Coordination and 

Planning 

Need for Advance 
Coordination and 

Planning 

Need for Advance Coordination 
and Planning  

Need for Better 
Planning and 

Communication 

Need for Better Planning 
and Communication 

Inability to Obtain Timely 
Subsequent Environmental 

Clearances 

 Need to Confirm 
Additional 

Environmental 
Requirements 

Need to Confirm 
Additional 

Environmental 
Requirements 

Late Planning and 
Environmental Clearance 
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additional archaeological monitoring, resources, and labor. The PCM and CAHSR change 

reviewers would need to understand why the duct bank work triggers additional excavation 

beyond the original planned depth and the associated duration of conducting additional 

archaeological review. As the excavation is going to be deeper, it is likely that the 

archaeological monitoring would take longer with potential for discovery of resources that can 

halt the project activities. The reviewers need to also concur with the determination for potential 

resource discovery from additional excavation and impact to project resources and schedule. 

There is expected to be some delays associated with the additional efforts from monitoring 

longer duration of excavation works as compared to what was originally expected. If a change 

order request is reasonable, the changes should be honored through a contract modification or 

extension agreement for DB reimbursable labor expenses. Without getting the contract 

amendment properly executed and recognized, the DB contractors would not be able to finish 

the work at the duct bank and would delay the project. Alternatively, the DB contractor would be 

performing the additional work at risk, which would lead to the gap in the cost performance of 

the work.  

 

Lack of Timely Land Access (CHSRA and DB Contractor) 

The lack of access early in the project by DB contractors severely hampered their ability to 

complete required environmental surveys on time and resulted in delays and change orders. 

The ROW reports and CO statistics show that approximately 60-80 percent of the land access 

agreements are delayed from the original projected dates of the delivery. This problem is linked 

to the belief shared by CHSRA and the DB Contractors that only minimal land access would be 

needed to obtain final environmental clearances. During the conceptual planning and design 

phase of the project, CHSRA performed environmental review through desktop analysis with 

limited access to land. CHSRA surveyed less than 20 percent of the environmental footprint 

surrounding the project alignment and acquired access rights to less than 10 percent of the 
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land. Likewise, in preparing bids, the DB contractors made assumptions about habitat 

characteristics and resource sensitivities based on aerial mapping, pre-existing resource 

specific databases, and CHSRA reference materials. DB Contractors ultimately discovered in 

numerous cases that additional land access was needed to initiate environmental surveys, 

confirm land conditions, and perform follow-up assessment in fulfilling the environmental survey 

requirements. Resource agencies generally required complete assessments of field conditions, 

calling for at least 50-75% of land access, prior to issuing environmental approvals. Thus, as 

illustrated in the change management log item #18, CHSRA often had to request additional land 

access at a later stage, which resulted in DB contractors being delayed in completing the survey 

needed to commence design and construction. 

 

Advance Planning has Failed to Address the Myriad Environmental Requirements (CHSRA, 

PCM, and DB Contractor) 

Advance planning and coordination for satisfaction of environmental requirements before the 

start of construction activity is of paramount importance to all parties. The parties should engage 

in 1) initial planning to allocate responsibility among themselves for the steps needed to meet 

applicable environmental requirements and 2) coordinate to ensure that those steps are taken 

and implemented during project construction activities. Coordination in advance entails 

developing some means of confirming that all environmental requirements are met prior to 

actual site investigation or survey effort. Usually, this event is done through the form of a 

checklist, an Environmental Compliance Plan, or site specific survey report. Since there are 

many environmental requirements to be confirmed (i.e., air quality, stormwater management, 

hazardous materials regulations, cultural and biological resources requirements), the party that 

is responsible for performing the work should seek confirmation from the approving entities as 

early as possible. Any delayed coordination step from land access request to coordinating 
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permits from re-exams could lead to a lapse in getting environmental approvals or delays in 

subsequent environmental clearances. 

 

Poor Communication Yields a Lack of Knowledge about Required Environmental Reviews 

(CHSRA and PCM) 

The primary task before the commencement of any project is to “plan the work, work the plan.” 

This requirement differs from the advance planning and coordination commitment, as this 

requirement focuses on carrying out the work with good communication and better interaction 

amongst the parties during field implementation. Better planning and communication is needed 

during change order evaluation and assessment. For example, CHSRA and PCM present CP 

survey results to the regulatory agencies for review and approval. In the McCombs Avenue 

Options Study (change management log item #19), the DB and CHSRA has raised questions 

about the environmental review process before the change order is submitted. But there is no 

dialogue between the DB Contractor and the CHRSA about the environmental requirements of 

this study until the design was quite advanced. Neither party confirmed what subsequent 

environmental clearances were required due to the re-design, and the information submitted to 

the resource agency differed from what was occurring at the field level. and Ultimately, both the 

DB Contractor and the CHSRA sought change orders. But the communication about the 

environmental requirements should occur in advance of change order submittals.  

 

The Risk Management System Operates in Silos (CHSRA and PCM) 

A robust risk management system for the rail program as a whole must effectively identify, 

prioritize, and address risk items so as to minimize the likelihood of delay. The current CAHSR 

risk management strategy embraces a two-pronged approach to managing risks: 1) the 

development of a programmatic risk management guidance that incorporates the holistic review 
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of all factors leading to potential delays for the entire system; and 2) the use of CP-specific risk 

registers, which are spreadsheets tracking information regarding potential impact areas 

associated with environmental, construction safety, legal, and community relations concerns. 

The risks for various activities within the impact areas are identified, and the individual risk is 

assessed based on severity and likelihood of risks becoming reality. The CP risk managers first 

prioritize risks based on a range of low to high impact levels on the risk register then present 

these risks to the PCM risk managers who oversee the risk analysis methodologies and 

procedures of multiple CPs. In turn, the PCM risk managers facilitate the assessment of high to 

moderate risks and developed appropriate mitigations to address schedule and cost impacts for 

these scenarios. Each CP maintains a separate risk register to track its CP specific risks. All key 

risks are elevated from the PCM to the PMT and CHSRA then documented and monitored in 

the programmatic risk register which is updated quarterly to reflect the delays due to internal 

and external circumstances.  

In the most ideal of circumstances, all the risk managers would collaborate and share their 

respective challenges in project delivery across the organization. However, in many other 

circumstances, each CP risk manager maintains its own risk register and takes independent 

action to mitigate existing risks that is perceived to be unique to that CP. This decentralized 

approach to risk management hinders coordinated mitigation across various organizational 

entities and also undermines opportunities for learning among parties within and across CPs. 

For instance, the CP-4 DB contractor may decide to advance a project design variation at its 

own risk as long as work being proposed is happening within an existing environmental 

footprint; whereas in a similar situation the CP 2-3 DB contractor, unaware of the CP-4 

approach, may halt work until reexamination is completed. Moreover, the existing approach is 

not dynamic; that is, once identified and classified, risks are not updated to reflect changing 

conditions in the field. The primary deficiencies from an insufficient risk management process 
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are: 1) lack of an active risk register; 2) not responding to a delay in a timely fashion; 3) absence 

of trust across CPs; and 4) having inadequate communication in place with internal and external 

parties for risk allocation. While each of the project entities is responsible for keeping a separate 

risk register, the risk managers at various organizational levels should update the individual and 

programmatic risk registers with the information from the change order management logs to 

truly reflect the conditions that may arise to change, rather than providing an update of the 

perceived risk mitigation approaches after an issue arises. In the absence of timely and 

sufficient communication across organizational entities, the risk management process becomes 

more difficult, and delays tend to be escalated into larger issues causing overall risk scores to 

elevate.  

 

New Environmental Reviews are Required following Project Initiation 

Additional environmental requirements are the state and federal environmental rules that guide 

the CAHSR program and CP level development after the approval of the relevant ROD/NOD. 

That approval was received before the execution of the CP 4 DB contract, which is covered by 

two EIS/EIRs spanning the Merced to Fresno and Fresno to Bakersfield regions. During CP 

development, the CAHSR program must still secure a variety of air quality, archaeological and 

built environment, stormwater, and natural resource permits. In addition, subsequent changes in 

design can trigger re-examinations and additional permit and survey requirements.  

When a change order request is prepared, at first the additional environmental requirements 

may be uncertain. The PCM functions as a gatekeeper for the CHSRA, keeping track of the 

additional environmental requirements and ensuring that additional approvals are obtained 

before the DB contractor sets foot on the ground. In some cases, the PCM’s determination of 

the relevant additional environmental requirements—and securing the required approval—has 

been delayed. For example, it took 6-9 months following the signing of the CP-4 contract to 
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finalize the Biological Opinion including Endangered Species Act (ESA) consultation with 

USFWS, during which time the DB contractor could not undertake activities in habitats that may 

have federal endangered species.  

 

Third Party Negotiations lead to Delays (DB Contractor) 

Third parties are entities with control over the land or resources needed for or impacted by 

construction activities. These entities, which include railroad owners, utility districts, 

transportation agencies, and roadway and telecommunication companies, must be consulted 

prior to the work related to their respective land or resource. Agreements establishing 

consultation procedures and standards are typically established prior to or during DB contract 

execution. DB contractors should follow established Third Party Agreements when relocating 

roadways, water and sewer systems, gas and electric lines, irrigation casings, and 

communication lines. Complications arising during consultation with third parties can give rise to 

project delays. For instance, building a roadway improvement following rail installation includes 

consultation, and completing a utility agreement with the utility providers who operate below the 

roadways.  

A delay could occur during consultation when the third party action triggers relocations of the 

utilities outside of the original action’s environmental footprint, leading to more environmental 

reviews not originally contemplated in the Third Party Agreements. For example, the DB 

contractor has a third party agreement with a utility company to upgrade a utility line during the 

construction of a rail line. The DB contractor realizes that its project undertaking may result in 

disturbances to the utility companies that operate in the general vicinity of the proposed project 

site; therefore, the DB contractor who is preparing the construction of the rail line is prepared to 

upgrade or relocate the utility line that is impacted as the rail is being added. The DB contractor 

cannot ascertain the extent of the environmental disturbances until the utility design is fairly 
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advanced. If the relocation expands the environmental footprint under disturbance to an area 

that is not previously cleared under the ROD/NOD or a prior reexam, the relocation of the utility 

line could trigger an additional utility reexam and possibly a brand new supplemental 

environmental document which is now required to satisfy the third party’s environmental 

requirements. The DB contractor would need to build into their work plan additional time and 

review for consulting with the third party on their environmental review process. 

 

Inability to Obtain Timely Re-Exam and Permit Approvals from Disagreement between 

Contractors and Environmental Agencies (DB Contractor) 

The lapse in gaining subsequent environmental approval as a DB contractor is typically 

attributable to a lack of agreement between the DB contractor and the agencies issuing the 

environmental clearance. For example, obtaining an additional ROW in a previously approved 

environmental footprint boundary may require a subsequent or supplemental environmental re-

exam, an additional pre-construction survey, and an update of applicable permits. The Fresno to 

Bakersfield EIS/EIR has identified the original environmental footprint for CP rail construction 

work, which includes the environmental footprint required for installing the railroad tracks and 

accommodating any maintenance facilities, stations, and ancillary structures with a 10-15% 

buffer area. The environmental footprint boundary may be expanded from the time that the 

original EIS/EIR to accommodate the design variations and other third party requirements. 

Additional ROW requirements and utility relocation now trigger new areas of environmental 

impact or a larger areas of impact, resulting in expansion of the environmental footprint.  

Environmental delay can occur when the DB contractors and the agencies approving the 

environmental permits cannot come to an agreement on the level of environmental clearance 

that is needed for the additional work to occur outside of the original EIS/EIR footprint. The 

agencies may believe that the additional environmental footprint would need to be approved for 
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construction activities before any work can began. However, the DB contractor would like to 

progress with some construction in the originally approved footprint while waiting for the 

additional environmental footprint to be approved for the new work identified in the design 

variation. Thus, the question is whether any non-physical disturbances (i.e., staging an 

equipment, land surveying, and walking the site by foot) can occur outside of the limited original 

areas of the environmental approval prior to the confirmation of subsequent re-exam and permit 

modification. For example, the proposed relocation of the Semitropic water storge facility away 

from the existing project alignment resulted in shift of environmental footprint by 60 feet on both 

sides of the existing ROW, triggering a new re-exam and an amendment to two environmental 

permits. While the CHSRA directed DB Contractor to proceed with limited non-invasive surveys, 

the resource agencies ultimately shut down the request for early access. By rejecting the PCS 

survey to prevent the potential physical disturbances, the resource agencies (USFWS and 

CDFW) effectively stopped the preparation for initial construction activities by almost half a year 

while awaiting clearance from subsequent environmental approvals. 

 

Absence of Environmental Clearance for Planned Activities (DB Contractor) 

Late planning and environmental clearance refer to situations in which required environmental 

permits and approvals have not been secured for an activity for which design is complete. Late 

planning may be caused by the DB Contractor’s  1) failure to anticipate environmental issues 

associated with different activities,  2) lateness in performing environmental clearances, 3) 

moving ahead with work then has to stop, and 4) overall delays in gaining agency approvals due 

to the late realization of issues. These examples are reflected in change order requests from the 

DB contractors, revised baseline schedules, and rejections from the agencies on the work plan 

submittals and EMMA record due to failure to meet certain environmental plan requirements. 

The Merced Avenue realignment is an example where a design variation alters the work plan 
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and sequencing of activities. A larger environmental work area ensues, and a re-exam is 

approved by CHSRA and FRA with adjustments of a new environmental footprint from the 

realignment. Having obtained approval of the re-exam, the DB contractor must do site 

preparation (i.e., performing all environmental surveys, delineate limits of the environmental 

footprint, install Best Management Practice (BMP) measures to prevent runoff during 

construction) prior to initiation of construction work. The DB contractor has lost some time in 

getting the site conditioned for work, having spent another month following re-exam approval to 

gain CDFW and USFWS approvals for Pre-Construction Survey (PCS) and complete the permit 

checklist . As a result, the final environmental PCS is not signed off until two months after the 

re-exam is approved. Consequently, the construction of the Merced Avenue is several months 

behind due to late environmental planning and clearance.  

 

V. Discussion  

Front-end analysis and preventative preparation of projects should be prioritized in the 

management of a large-scale project with many moving components. A vital part of the 

understanding of environmental risk is to understand the delays that the project faces. A 

combination of the qualitative and quantitative assessment of the delay factors considers how 

the delays are individually contributing to the project cost and schedule impact. The ranking of 

delay factors provides an overall project ramification of each delay causes. My analysis of the 

complex CHSRA environmental review process shows that risks affect projects at every level, 

from everyday CP activities to more substantive organizational and structural ways.  

The delay factors contributing to delay are linked to events occurring at various phases of 

project execution. Delays can lead to change orders, and most of the change orders resulted in 

cost and schedule impact to the project impacting multiple parties. Changes can occur through 

a DB contractor submitting a change request, the client requesting a change or additional work, 
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or the management team initiating a change request through owner-directed changes. Some 

the delays are attributable to contractor change requests, and are affecting the contractor 

initiated re-exams and clearances. Other factors are construction management related, such as 

quick execution of changes to the development of a risk management system. Yet, some other 

reasons pertain to the clients such as funding, delays in payments to the subcontractors, and 

processing of DB contractors’ change orders.  

In order to develop a coherent set of recommednations to overcome the nine major delays, it is 

useful to aggregate these dealys into two broad categories: organizational failings and project-

level failings. Organizational challenges involve broader program or a series of shared project 

concerns, and project-level delays dealt with specific CP or segment related concerns.  

 

Organizational Challenges 

For purposes of this research, organizational sources of delay include delays involving multiple 

NEPA/CEQA documents and CAHSR’s overall ability to rebound from risks with broad-based 

mitigation approaches spanning multiple phases and timeframes. These organizational delays 

tend to be CAHSR level decisions that involve 1) a wide range of individual activities, 2) long 

implementation timeframe spanning multiple phases of activities from planning to environmental 

clearances to construction oversight, or 3) a large geographic area. To further explore the 

ranges of delays, organizational delays differ from individual CP or project delays since the 

delays tend to originate from more than one issue or project and affects several CPs to several 

regions or the entire organization. Organizational delays resulted from a combination of factors 

ranging from the lack of staffing and monetary resources to overall inability for organization to 

respond to external inquiries, lawsuits, and financial capital to continue future implementation of 

the program. Each of the delays triggers a cascade of problematic effects spanning across a 

portfolio of projects within the CP or larger program. Consequences of organizational delays 
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may occur in several project cycles, across multiple project implementation phases, and 

recurring throughout the organization. Consequently, identifying the organizational structural 

issues rely on understanding the interconnected relationships between steps of activities and 

root causes. The programmatic delay factors that are associated with the inadequate 

organizational capacity to respond are Need to Execute Changes, Inability to Obtain Land 

Access, Third Party Issues, and Insufficient Risk Management System. Each of these delay 

factors contributing to systemic delays affects more than one CP and lead to other delays in the 

CAHSR system.  

 

Project Level Delays 

The project delays arising from individual segments tend to be limited to specific proposed 

projects or plan elements with limited mitigation opportunities. The project delays tend to occurs 

in the DB phase of the project after the completion of the CEQA/NEPA document, due to 

inconsistencies in interpreting the extensive CEQA/NEPA mitigation strategies and the DB 

contractor’s understanding of the project level implementation approach. These project-specific 

issues usually 1) arise from one CP and result in 2) limited environmental re-exams and 

additional surveys on one or two project locations as specified by a DB contractor or PCM 

overseeing the CP. The impact does not replicate and lead to broader policy level changes or 

trigger a brand new supplemental CEQA/NEPA decision. The individual and project-level impact 

can be traced to a series of action items or steps involving deviation from the anticipated design 

variation, field implementation schedule, or DB contractor’s cost to complete.  

A few of the delay factors associated with the CP and project level delays are the Need to 

Coordinate and Plan in Advance, Need Better Planning and Communication, Timely 

Subsequent Environmental Clearance, and the Late Planning and Environmental Clearance. In 

addition to the site delays, the delay from one or two factors may need to a cascading range of 
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issues affecting more than one component or parts of a larger corridor. Not having a well-

established field implementation guidance from an experienced DB contractor is a major 

concern for these delays, along with the overall lack of capacity of the DB entity to quickly and 

acurrately respond to project related changes. 

Delays are not isolated. The delays emerge at several points in a project. In order to paint a 

picture of how delays affect the various CPs, I examine five representative scenarios. The 

scenarios are based upon my professional experience drawing upon supporting documentation 

such as emails, and meeting notes with CP-4 DB contractor, and PCM EMMA records (Figures 

2, 4, and 5). The scenarios examine five different situations each leading to significant days 

lapsed, and in some cases high cost impacts. Each scenario provides an overview of the 

context and identifies the delay factors involved and ultimate reasons for delay, the parties 

responsible, and the estimated project cost and time impact. Although the scenarios are not 

intended to reflect the whole range of conditions that could result in delays to a project, these 

scenarios are actual occurrences from the construction projects. The scenarios describe my 

personal account of the field delays and represent the consequences of how delay may occur 

over a period of time if part of the link is broken leading to bigger complications.  

 

Scenario #1: Delay in Executing Utility Agreements 

Description: This scenario involves the Southern California Gas Company (SoCal Gas) 56-inch 

main line along the CP-4 boundary by the City of Shafer. SoCal Gas operates in this area and 

required an executed agreement with CHSRA before initiating the upgrade to the utility line. The 

work for the upgrade of the utility line needed to be coordinated with SoCalGas who owns the 

gas line and City of Shafer who owns the land surrounding the work area. Several other projects 

involving SoCal Gas operated easement surrounding the project area also required use of the 

utility right-of-way for construction of the main rail line. 
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Estimated Project Cost and Time Impact: Approximately $700,000 and 106 days. 

Delay factors: Inability to Execute Changes, Third Party Delays 

Parties responsible: CHSRA 

Why Delay Occurred: This case describes the continued delay in executing the SoCal Gas 

Utility Agreement in CP 2-3 and CP-4 boundary due to on-going negotiations on master 

agreement provisions. SoCal Gas requested a master agreement with CHSRA directly 

concerning the encroachment permits on the SoCal Gas facility usage regardless of the CP 

boundaries. CHSRA entered into formal consultation when discussing use of the SoCal Gas 

owned facilities and the individual DB contractor needs to abide to the terms of the master 

agreement which CHSRA has entered. SoCal Gas does not issue individual agreements with 

each CP but instead required all negotiations and formal consultations to be managed through 

CHSRA. The delays in executing the master agreement are caused by a CAHSR program level 

focus on addressing overall responsibilities of meeting third party requirements of which the 

construction packages have no ability to mitigate or resolve. Each CP package has a different 

construction schedule and needed to coordinate with SoCal Gas at various timeframes, but 

there is not a separate mechanism to work out individual issues apart from going through the 

CHSRA under the terms of a master agreement. As a result of the delayed master agreement 

execution by the CHSRA, its DB contractors could not perform relocation and other 

arrangements by entering into separate consultation with the utility district, resulting delays in 

resolving conflicts with utilities. This delay from inability to access third party documents and 

design plans to confirm the extent of the utility presence can lead to late discovery of utilities, 

late relocation of utilities, and inability to progress toward construction. Overall, delays in 

executing utility agreements can result in 30-150 days of delay. In this case, the delay has 

resulted on estimated 106 days of total delay.  
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Scenario #2: Delay in Performing Geotechnical Investigations  

Description: Geotechnical investigations are performed by DB Contractor’s geotechnical 

engineers and specialists when the design advances beyond the preliminary conceptual 

engineering phase at 15% of the design progress. The geotechnical investigation is the 

subsurface testing of soil earthworks and foundations for proposed rail structures and is usually 

carried out by sampling of the soil by drilling into the soil between 3 to 75 feet deep to test the 

suitability of the site for foundations, retaining walls, and other site features. The DB Contractor 

prepares a geotechnical investigation plan detailing the required steps for the investigation. 

Geotechnical investigations must be completed before the final permits to construct can be 

granted. Thus, failure to perform geotechnical investigations on time impacts the overall ability 

to progress with environmental surveys and comply with environmental permit requirements 

prior to construction. Such delays also result in the pre-construction environmental clearances 

being carried out in a disjointed and piecemeal fashion 

Estimated Project Cost and Time Impact: Approximately $1,000,000 and 90-180 days (avg 

112 days). 

Delay factors: need access to land, need to advance coordination and planning, need to 

confirm additional environmental requirements 

Parties responsible: CHSRA/PCM/DB contractor 

Why Delay Occurred: Here the parties faced significant coordination challenges. According to 

the contractors, the inability for CHSRA and PCM to coordinate and confirm all the requirements 

for performing geotechnical drilling resulted in late sign-off and approval of the geotechnical 

investigation plans by the CHSRA, causing a domino effect affecting all parties. CHSRA could 

not secure access perform PCS activities without the sign-off of the geotechnical investigation 

plan. Therefore, the DB contractors had to delay accessing the project construction site for the 
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PCS. However, it also appears that the DB contractor did not provide a geotechnical plan that 

contained sufficient details for PCM and CAHSR review regarding the required steps for 

completing the geotechnical borings and on-site testing.  Better planning in advance among all 

parties are needed in order to obtain the necessary approvals prior to the geotechnical field 

exploration. PCM is responsible for overseeing the approval of the plan, so should verify the 

technical veracity and the reasonableness of the plan and involving CHSRA for additional 

guidance as needed. 

 

Scenario #3: Delay in Production of 60% Design and Subsequent Environmental Review due to 

Lack of ROW  

Description: This case describes the continued delay in acquisition of ROW affecting the final 

acceptance of 60% of the design and subsequent environmental clearance within the ROW. 

Due to the delays in acquiring the ROW access, the DB Contractor could not perform 

subsequent environmental surveys and confirm re-exam and permit requirements as the design 

approached 60% complete. Delays in ROW acquisition resulted in delayed provision of these 

designs and led to overall environmental delays and resubmittal of the work package. 

Additionally, the lack of access to ROW prevented the environmental contractors from carrying 

forward subsequent environmental surveys necessary for obtaining habitat clearance to cultural 

resources presences or absences. Environmental surveys at the 60% design exploration phase 

involved trapping, relocation of small mammals, and temporary holding the small mammals at 

an off-site location to the project alignment. Figure 5 illustrates site specific protocol survey 

conducted by Stantec biologists at Semitropic Water District owned parcels during the 60% 

design and geotechnical investigation activities. The environmental surveys that are to be 

undertaken during the cone penetrating testing (CPT) and boring (B) phases cannot be 

completed without full permission from landowners to access the ROW parcel necessary for 

surveys. These ROW parcels contain suitable habitats such as alkali desert scrub, annual 



48 
 

grassland, barren, and fallow lands that are suitable for propagation and survival of several 

state-listed endangered species such as Tipton Kangaroo Rats and San Joaquin Antelope 

Squirrel. Once the 60% design exploration efforts are complete, small mammals are released 

back to an off-site relocation. However, the results indicating potential findings from the partial 

environmental analysis will still need to be incorporated in a 60% design document. The 

environmental surveys will be repeated when the rest of the ROW is acquired, which may lead 

to more time for completing final environmental clearances. ROW delays can result up to a full 

year of delay in severe cases, and several months of delay on a similar situation, leading to 

overall subsequent environmental delays.  

Estimated Project Cost and Time Impact: Approximately $73,000 and 130 days. 

Delay factors: Need to perform geotechnical and environmental activities, need access to land, 

need to plan in advance, need permit for trap and hold, inability to obtain timely subsequent 

environmental clearances 

Parties responsible: CHSRA/PCM/DB contractor 

Why Delay Occurred: In this case, inability to complete environmental surveys due to access 

constraint delayed design and construction ultimately beyond the original dates anticipated for 

the effort. 

 

Scenario #4: Delay in Completing of Pre-Construction Surveys (PCS) 

Description: Another delay in project completion was the failure to gain acceptance of the PCS 

by the CDFW and US Fish and Wildlife Services (USFWS). The PCS, which is undertaken by 

the CHSRA, is required to obtain an Incidental Take Permit (ITP) and Biological Opinion (BO) 

undertaken by the CHSRA. The biological survey involves field exploration at the construction 

work sites to confirm habitat conditions and conservation status of state- and federally-listed 
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species. The PCS requires approved Designated Biologists to walk the survey site in transacts 

with assistance from general biological monitors with species specific experience. The PCS 

result expires one month from the commencement of the survey activities, and the survey 

results are intended to be reviewed and presented to the CDFW and USFWS within a short time 

period from survey since habitat conditions may change with time. For almost all of the surveys 

it took longer than one month to obtain concurrence from WHO, despite PCS stipulation 

requiring agencies to respond within 5 days and contractors to submit surveys following optimal 

survey conditions.  

Parties responsible: DB contractor 

Estimated Project Cost and Time Impact: $25,000-$1,000,000 and 30-60 days 

Delay factors: Inability to obtain timely subsequent environmental clearances, lack of resources 

and personnel. 

Why Delay Occurred: The lapse of approval is attributable to incomplete understanding of 

environmental requirements, differences in the interpretation of permit conditions, and resource 

shortages. Contractor and HSR biologists believed they had exhausted all remedies for gaining 

agreement from agencies, and that agency interpretations of habitat conditions were not 

technically supported. Agencies believed that CAHSR and contractor biologists presented 

quality and communication challenges on surveys that did not meet their standard of approval. 

The surveys are thus repeated, re-structured for smaller work areas, and often times delayed for 

several months. The DB environmental staff is frequently unable to provide surveys in time for 

approval since many surveys have to be completed at a short period of time when there are 

several concurrent site investigation plans. Incomplete understanding of permit and re-exam 

requirements led to repetitious survey work, more surveys, and rejections of surveys from the 

reviewers. Table 5 provides a snapshot of weekly PCS clearance and chronology of approval 
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based on the status of requested segments. The lag in survey approval complicates the 

construction scheduling, as contractors cannot clear and grub and schedule equipment and 

labor for construction until all environmental restrictions are lifted. 

The lack of resources to perform the trap and hold of small mammals needed in a preconstruction 

survey also contributed to delays in access (see Figure 7). In CP 2-3 and CP 4, there are no more 

than 10 resource specialists with permits to trap and hold in previously approved areas, so it was 

difficult to conduct surveys, identify the resources, and hold the resources in safe keeping for over 

6 days and 5 nights for Tipton Kangaroo Rat. The lack of resources is attributable to several 

project activities happening throughout the vast number of areas required for utility-level 

investigations, and the difficulty of CDFW and USFWS approving the qualifications of the 

biologists conducting surveys. Experiences of the biologists are highly dependent on experience, 

knowledge of local biology, and education about the specie-specific protocols. Not having the 

right combination of training and experience will preclude biologists and monitors from 

participating.  
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Figure 7: Tipton Kangaroo Rat Site Specific Trap and Hold for Geotechnical and Utility 

Potholes (December 2017) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: The red text (barren, alkali scrub, fallow, and other potential habitat types) indicates 
habitat types that would require environmental surveys 
 

Scenario #5: Re-examination of Previously Approved Documents  

Description: The last example involves environmental re-examination, a process in which 

environmental impacts already analyzed in the EIS/EIR are revisited as the scope of the project 

changed. Over the course of 2013-2019, there were over 80 cases of re-exams in the 
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documents released by CHSRA for three construction packages covering 120 miles. Whether 

there are substantial changes in the proposed action triggering a major review, or minor 

changes that resulted in refinement of the project environmental footprint, CHSRA requested re-

examination to be prepared to describe variations that trigger additional CEQA and NEPA 

decisions following the completion of the EIS/EIR. Thus, each reexam opened up the document 

to an additional public review, more scrutiny, and potentially revised mitigation requirements and 

subsequent permits.  

Estimated Project Cost and Time Impact: Approximately $50,000 and 180 days. On a simple 

case, a re-exam can be completed in 120-180 days. But in other instances where design 

refinements led to changes in many elements, as in the case of alignment of a new road 

affecting utilities such as the Merced Avenue and Major Utilities Reexams. 

Delay factors: Inability to obtain timely subsequent environmental clearances, need to confirm 

additional environmental requirements, additional re-exams needed, additional permits needed, 

need to assess changes, and apply appropriate environmental mitigation fees 

Parties responsible: CHSRA (Authority-directed re-exams)/DB contractor (design variations) 

Why Delay Occurred: Design variation led to delays because re-exams and permit amendment 

take time to complete. The DB contractors may propose design variation due to efficiency or 

cost saving reasons. CHSRA may direct a design change due to external pressures from 

stakeholders or to accommodate environmental agencies seeking a less environmentally 

damaging option. For example, by lowering seven miles of a bridge over Kings River complex 

from an aerial to an at-grade position, the CHSRA and DB contractor reduced costs 

significantly. However, this change triggered not only FRA review, but also modifications to 

environmental discharge and endangered species take permits issued by the Environmental 

Protection Agency (EPA) and USFWS. Delays resulted from the preparation of subsequent 
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permits and re-exams due to time spent in performing an additional analysis of the new 

variation; for example, preparation of the new conforming permits for USACE approvals took 

over a year to complete in this case. The outcome of the process is often uncertain; FRA, HSR, 

and other agencies may not always authorize the design variation despite the apparent financial 

benefits for the project. 

 

VI. Recommendations 

This section describes recommendations for minimizing environmental delays. Some of the 

delays are organizationally driven; thus, the associated recommendations address overall 

organizational communication, staffing, program management guidance and process. Other 

delay factors are operational (i.e., CP and project specific) and affect the overall activities 

sequencing and project milestone deliveries in the relevant CP. Thus, the operational 

recommendations address the process of implementing concurrent construction activities and 

create more efficiencies concerning resources usage and deployment.  

Beginning with several broad programmatic to project specific recommendations, I set out key 

recommendations for CHSRA and PMTs in Table 6 based on my direct knowledge managing 

the CP segment and the outcome of the delay assessment. This table identifies the 

recommendation, and the top occurring delay factors for each entity at the programmatic and 

project CP levels. 
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 Table 6: Key Programmatic and Project Level Recommendations 

 

 

  

 Recommendations 
CHSRA Programmatic Level Project Level 

C-1. Cross-
Functional  
Disciplinary 
Task Force 

C-2. 
Active 
Risk 
Mgn’t. 

C-3. 
Lessons 
Learned 
Updates 

C-4. 
External 
Subject 
Matter 
Expert 
(SME) 
Consulta
tion 

P-1. 
Increase 
Envt’l 
Compli-
ance 
Staff 

P-2. 
Improved 
Response 
Time for 
Agency 
Reviews 

P-3. Co-
Locate 
Envt’l 
Resource 
and 
Increase 
training  

D
el

ay
 F

ac
to

rs
 

Execute 
Changes 
(CHSRA & 
PCM) 

x   x    

Land Access 
(CHSRA & 
DB) 

x  x     

Coordinate 
and Plan in 
Advance 
(CHSRA, 
PCM & DB) 

      x 

Planning/ 
Communicati
on (CHSRA & 
PCM) 

x  x    x 

Risk 
Management 
System 
(PCM) 

 x      

Confirm 
Additional 
Env’t 
Requirements 
(PCM) 

  x x x   

Third Party 
Issues (DB)   x     

Subsequent 
Environmenta
l Clearances 
(DB) 

  x  x   

Late Envt’l 
Clearances 
(DB) 

x    x x x 
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C-1. Establish a Cross-Functional (Disciplinary) Task Force 

This recommendation addresses the following delay factors: inability to execute change 

orders, delays in environmental reviews from lack of land access, planning and 

communication issues, and late environmental clearances. 

The CHSRA should establish a Task Force composed of members from the CHSRA, PMT, 

PCM, and the DB contractors across several disciplines. The Task Force would be charged with 

continual evaluation and improvement of the environmental review process. In particular, the 

Task Force would 1) coordinate the implementation of changes in organizational and regulatory 

environmental standards, including permits and approvals, affecting multiple CPs across 

CHSRA, 2) create, track, and interpret the requirements of relevant technical guidance on 

environmental requirements in a centralized SharePoint database, 3) review change order 

requests, 4) prioritize environmental reviews based on the order of the proposed construction 

sequences and environmental review difficulties to best obtain timely subsequent environmental 

clearance, and 5) provide interpretations of agency permit requirements to the DB contractor to 

facilitate compliance and assist in securing the approval of subsequent re-exams. For example, 

the Task Force would provide a technical review of the environmental restrictions placed on 

various pending permits affecting project implementation across several CPs and alignments. 

The Task Force will provide advice to the CP environmental teams on how to execute 

environmental field activities and comply with permit conditions. As described in Table 7, the 

recommendation would address multiple delay factors by providing enhanced coordination 

between relevant parties and improved flow of communication across all levels of the project.  
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Table 7: Recommendation for Establishing a Cross-Functional Task Force 

Delay Factor Impact of Recommendation 
Inability to Execute 
Change Orders 

The Task Force will review the CO requests across various DB 
segments and provide its recommendations to the CHSRA. Having 
input from the Task Force with requisite skills and experience in 
environmental and contractual requirements will reduce the time for 
management reviews. If changes are unsupported, the task force 
reviewing change should also recommend to the Change Review 
Committee on how to improve the Change Order descriptions as 
supported by provisions of the contract, so the committee can relay 
this information to the DB contractors without delays. 

Delays in 
Environmental 
Review from Lack of 
Land Access 

A subset of Task Force members including appropriate PCM and DB 
Contractor ROW staff with CAHSR ROW managers would facilitate 
getting access to land more quickly. When the appropriate ROW 
team members are involved and speaking to each other, they can 
review ROW drawings, property boundaries, and discuss the next 
step in establishing legal description of property to requesting 
property’s full or partial use. The subset of the ROW task force will 
complete Right of Entry forms, property descriptions, and 
coordinating with landowners for compensation needs directly while 
making sure all technical requirements for accessing the land are 
met. 

Planning and 
Communication 

This recommendation will also ensure that there is coordinated 
planning and communication to support environmental re-
examinations and compliance decision making. The Task Force 
would allow CHSRA to communicate more frequently and regularly 
with construction managers, environmental planners, task, and permit 
managers across organizational ladders. The task force will then 
share regular status updates from the meetings to improve 
coordination between construction and environmental permitting 
activities, thereby minimizing a gap in understanding and reducing 
communication barriers. 

Late Environmental 
Clearances 

The task force will address environmental clearances that are 
delayed due to DB contractor failure to comply with DB contract terms 
and conditions. Establishing a cross-disciplinary task force would 
improve identification of issues earlier in the project phase prior to the 
realization of a problem, identification of all environmental 
requirements to prevent lateness in initiating the required 
environmental clearances, completion of a DB environmental work on 
time and meeting difficult environmental and regulatory challenges. 
By engaging the Task Force to coordinate the DB environmental 
requirements, facilitate solution of problems, and nudging DB 
contractors to perform early environmental clearances, DB 
contractors can plan ahead with some support from the 
organizational resources and obtained early input/feedback from 
these agencies. 
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C-2. Active Risk Management 

This recommendation addresses the following delay factor: lack of a sufficient risk 

management system. 

CHSRA should facilitate PMT, PCM, and DB contractor collaboration in the development of a 

risk register. This recommendation is to improve the CHSRA’s existing risk management system 

by better defining the responsibilities of PCM and DB contractors to track, monitor, and review 

risks. In particular, it calls for revisions to the CHSRA 2010 Project Guidelines for Risk Register 

Development Protocol (Project Guidelines Technical Memo 0.6). The revisions are focused on 

four primary goals. First the risk management system should not be a static document; rather it 

should reflect experience. Information in the risk register about each identified risk, such as the 

nature of that risk, level of risk, who owns it, and what are the mitigation measures in place to 

respond to it should be regularly updated. Second, each party should be able to access the 

programmatic risk register and project-specific risk registers in centralized file via a Project 

Management Information System. Otherwise, it would be difficult for any party to obtain 

meaningful information about risk management in a comprehensive manner. Third, the risk 

register should identify the inherent cause of the risks and entity best suited for managing it (i.e., 

CHSRA, PCM or DB Contractor). Fourth, the risk managers should actively review the risk 

register to manage risk proactively. For example, in developing mitigation it should include 

preventative measures. The risk management framework should also consider the risk that a 

permit will not be obtained. The risk register may call for adding a certain timeframe to the 

permit application request in advance of the work initiation to secure all permit requirements. 

Specific recommended modifications are summarized below and reflected in annotations to the 

existing risk management development protocol in Appendix C. 
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• The risk descriptions should be organized according to functional disciplines 

(environmental, engineering, third party, ROW) which includes conceptualization of risks 

at a high level. 

• The types of risks that emerge should reference the change order data. 

• The types of risks can be separated generally into three categories, and these 

categories are CHSRA risk, PMT or PCM (i.e., management risks), and DB contractor 

risks (Table 5: Most Impactful Delay Factors) 

• Environmental risks are those risks that result in increasing time and cost for completion 

and decreasing quality of overall work products. Examples may range from extra field 

surveys, inadequate ROW access, poor understanding of field environments (need 

additional geotechnical investigations), conflict with utilities, and general deviation 

from permit requirements leading to additional re-exams contribute to rework and 

delays. 

• The primary risk management responsibilities should be defaulted to the lowest 

organizational level and elevate in accordance with the elevation protocol established by 

the CHSRA. For next level management to act on reviewing certain risks, higher risks 

are then prioritized over lower level risk, and appropriate response mechanisms are then 

developed to address and mitigate higher level risks. 

• The risk managers from the CPs may need to consult with the SME, project risk 

manager, and project construction team to identify and track the risks arising from the 

project on a periodic basis.  

• Meetings with the program and organizational risk management teams should be 

periodically scheduled with project teams to review the risks that are being elevated to 

the current organizational understanding (Overview of Data Sources: Data Collected and 

Data Review).  
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• BMPs and lessons captured from current and prior risk events should be retrievable in 

a repository (i.e., SharePoint) for future segment development.  

• Monthly and quarterly risk management sessions should continue to capture issues 

arisen from within CPs until all claims and change orders have been processed, and the 

goals of the contract are met. 

 

C-3. Lessons Learned Updates 

This recommendation addresses the following delay factors: late environmental review 

from lack of land access, planning and communication issues, inability to confirm 

additional environmental requirements, third party requirements not met, and inability to 

obtain timely subsequent environmental clearances. 

The CHSRA should capture lessons learned as an on-going effort throughout the life of the 

project. The organization should learn from project failures and capture and disseminate good 

practices. Lessons learned include information that is collected via written or online platforms, 

through which good processes and practices continue to be implemented. Capturing lessons 

learned is the responsibility of those who are implementing the project. These professionals 

should reflect the positive and negative experiences of a project via documented information 

and commit to project management excellence at different levels of utilization. A lessons 

learned approach consists of the following processes: 1) identify lessons learned, including what 

went right, what went wrong, and what needs to be improved; 2) share lessons learned via a 

risk sharing session and include recommendations to improve future performance on projects; 

3) analyze lessons learned; 4) document, store, and retrieve lessons learned via SharePoint. 

The responsibilities for each of the action items should be allocated to the appropriate group 

members, and the lessons from the updates shared with the broader organization. Learning 

from past mistakes and errors would minimize replication and rework of and ensure better 
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outcomes, enhanced preparedness, and overall satisfaction in DB contractors’ environmental 

deliverables. As described in Table 8, the recommendation would address multiple delay factors 

by improving environmental review from lack of land access, improving understanding of 

additional environmental requirements, improving planning and communication, and leading to 

better communication flow with third party across all levels of the project. 

 

Table 8: Recommendation for Lessons Learned Updates 

Delay Factor Impact of Recommendation 
Delays in 
Environmental 
Review from Lack of 
Land Access 

Sharing experiences regarding barriers to access across the program 
can raise awareness going forward; Also, sharing successful 
strategies for obtaining timely land access implemented at some sites 
can improve performance across the program.  

Planning and 
Communication 

Communication challenges persist in CHSRA and the siloed mentality 
is reflected in each DB team acting independently rather than 
collaboratively. The lessons learned for improving project 
communication include updating the processes for obtaining 
information more quickly, concurrent planning of activities, and 
developing measures supporting improved overall transparency and 
trust between DB contractor, PCM, and CHSRA members. 

Confirm Additional 
Environmental 
Requirements 

Lessons learned from environmental compliance can be passed on 
from one DB contractor to the next DB team, and from CHSRA and 
PCM to the DB contractors via workshops organized by CHSRA and 
PCM representatives. The environmental regulatory standards can be 
found in the compliance records from regulatory submittals and 
lessons learned repositories from the meeting notes and summaries. 
The CP environmental requirements and commitments can be found 
in the Environmental Mitigation and Management Assessment 
(EMMA) records, and the lessons learned repositories. These records 
can be synthesized and made available to all CPs 

Third Party Issues Actively partnering and anticipating the needs and requirements with 
third parties such as the railroads, utility companies, air and water 
districts depends on understanding the third party agreements and 
Contracts that CHSRA has with these agencies. Sharing the 
contracts with the DB contractors are not enough; the on the ground 
lessons learned by the PCM and CHSRA in implementing these 
agreements in the past should be captured and shared systematically 
with DB Contractors. 

Timely Subsequent 
Environmental 
Clearances 

The lessons learned from past environmental clearances can be 
located via the records from agency submittals and decisions. These 
lessons learned repositories are also retrievable via project 
SharePoint sites. Reviewing past records of decision on re-exams, 
PCS, and other supporting materials for permit approvals in similar 
conditions will be helpful in ensuring that the lessons are passed on 
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Delay Factor Impact of Recommendation 
to the DB contractor teams carrying out the environmental monitoring 
activities directly. Collecting the best practices from environmental 
reviews will minimize future risks and improve predictability in 
estimating future level of effort 

 

 

C-4. External SME Consultation 

This recommendation addresses the following delay factors: inability to execute change 

orders and confirm additional environmental requirements. 

In some circumstances, particularly difficult or unusual technical or regulatory issues may arise. 

In such circumstances, the program should consider use of external subject matter experts to 

support decision-making.  SMEs have particularized knowledge and breadth of experience from 

a broad range of situations relevant to their discipline, situations that the PCM and CB 

Contractor may not have seen previously. SMEs also typically have long standing relationships 

with third parties such as utilities, municipalities or resource agencies which can facilitate open 

and productive discussions as needed. While SMEs are typically retained by the DB contractor, 

the CHSRA may be able to supply a list of SMEs that the DB contractor can rely upon to supply 

expert advice. The mechanism should be set up such that SMEs has direct access and can 

provide direct feedback to the CHSRA. Currently, the DB contractor is already recruiting SMEs 

to engage directly with the resource agencies on the limited basis following the 

recommendations of these agencies. As illustrated in Table 9, further extending the review 

through a CAHSR approved external SME consultation process would improve execution of 

change orders and support timely identification and compliance with additional environmental 

requirements. 
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Table 9: Recommendation for External SME Consultation 

Delay Factor Impact of Recommendation 
Inability to Execute 
Change Orders 

For change orders that involve technical subjects such as 
geotechnical, hydrology, natural, and cultural resources disciplines 
(i.e., adding a retaining wall in difficult terrain, adding a pier on an 
open water, or engaging in a subsurface construction method 
different from previously approved methods), subject matter experts 
(SMEs) in a variety of respective disciplines may need to be 
consulted. The subject matter disciplines could range from 
engineering, to ROW, to environmental. The PCM project manager or 
project controls manager of the particular CP should determine who 
should be engaged in the review of changes. The SMEs will provide 
an independent expert opinion and justification to risk managers 
about the events, so the risk managers can then provide cost and 
schedule input in determining validity of the requested change. The 
PCM project manager should meet with the SME to discuss changes 
prior to meeting with the DB contractors, especially around complex 
or controversial changes. 

Confirm Additional 
Environmental 
Requirements 

Selecting SMEs that are trusted by environmental and regulatory 
agencies is an important step in ensuring that the additional 
environmental investigations are validated by those with requisite 
experience and knowledge on various subject areas. The SMEs can 
also cooperate with the CHSRA and DB contractors to improve the 
interpretation of the environmental commitments provided by the 
Reference Materials which are a part of the DB Contract. For 
example, the DB contractor and CHSRA should recruit an 
environmental hazardous materials specialist to determine the extent 
of underground storage tanks. Working with a SMEs build trust and 
credibility and minimizes opportunities for non-compliances and 
violations as risks become realities. 

 

P-1. Increase Environmental Compliance Staff 

This recommendation addresses the following delay factors: inability to confirm 

additional environmental requirements, obtain timely subsequent environmental 

clearances, and late environmental clearances. 

The CHSRA, PCM, and DB contractors should respectively increase staff to assist on 

environmental permit and reexam preparation, support field surveying efforts, and perform 

consistency checks to ensure that the environmental and design teams have an integrated 

approach to performing analysis for project delivery.  
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For the CHSRA and PCM, the purpose of having additional “eyes and ears” supporting field 

implementation of the environmental requirements is to ensure permit and environmental 

requirements that are established early in the CEQA/NEPA environmental review phase can be 

fulfilled before advancing a significant design. A project proponent like CHSRA needs to make 

sure that the project resources are deployed to various project sites with a good understanding 

of the tasks to accomplish, since there are many resource areas requiring attention (e.g., air 

quality, water quality, cultural resources, biological resources, and other impacts to the physical 

and built environment). There is a great deal of challenging work that cannot be left to DB 

contractor staff and thus the PCM should have more resources to do adequate oversight and 

reporting to CHSRA.  

The DB contractors also need more environmental staff so that they can properly execute work 

and staff can be dedicated to working on one CP. The DB environmental staff needs more 

resources to do necessary surveys, monitoring, and meeting other compliance needed to get 

the approvals before construction begins. While the DB contractors may have ample experience 

constructing rail projects throughout the world, the sheer complexity of adhering to all CEQA 

requirements and other California state and local regulation creates substantial challenges. 

Thus, the field resources must be able to identify and harmonize all applicable standards, keep 

appraised of the project status, and maintain compliance with some expertise from managing 

similar projects in this regulatory climate. As described in Table 10, the recommendation would 

address multiple delay factors by allowing CHSRA, PCM, and DB contractors to increase 

environmental support for each CP segment, provide more qualified resources, and support the 

project in a timely manner so there is no lapse in maintaining environmental compliance. 
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Table 10: Recommendation to Increase Environmental Compliance Staff 

Delay Factor Impact of Recommendation 
Confirm Additional 
Environmental 
Requirements 

Increasing DB and PCM environmental compliance staff to support 
regulatory compliance efforts can improve understanding of 
environmental permit conditions and improve ability to meet MMEP 
requirements and reduce the non-compliances (NCRs) received by 
the three CP packages. Having qualified PCM resources to support 
and interpret permit requirements, clarify, and explain these 
requirements to the DB contractors, and facilitate information sharing 
with the resource agencies who need to provide approvals, will 
ensure that additional requirements are clearly and promptly 
identified. By confirming all environmental requirements in advance, 
the DB contractor will reduce the possibility of getting NCRs due to 
lack of information and prevent inconsistencies from interpreting 
environmental regulations and permits. 
 

Subsequent 
Environmental 
Clearances 

Increasing the DB and PCM environmental staff focused on the 
construction and design phase of the project will support timely 
receipt of subsequent environmental clearances. Currently, the DB 
contractor have inadequate staff to support the CPs. These 
environmental staffs are often juggling multiple projects at once and 
running on several jobs. The additional DB and PCM environmental 
staff can improve response rate for additional re-exams, permits, and 
compliance documents necessary to support design and construction 
level efforts. Moreover, CHSRA should also recruit additional qualified 
biologists and archaeologists with experience in preconstruction 
surveys to provide adequate oversight. 
 

Late Environmental 
Clearances 

Increasing DB and PCM environmental staff will also reduce delays in 
obtaining environmental clearances resulting from the DB contractor’s 
failure to comply with the DB contract terms and conditions. 
Increased environmental staff will improve on-time performance by 
improving the EMMA compliance records, promptness of surveys, 
and DB contractors’ adherence to environmental regulations. The 
compliance staffs will begin preparation of activities sooner in order to 
minimize late comments from agencies. These environmental 
resources will also be surveyed at once instead of planning several 
rounds of environmental clearances due to lack of resources and 
staffing, resulting in ability to clear larger work areas more 
expeditiously. 
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P-2. Improve Response Time for Agency Reviews 

This recommendation addresses the following delay factors: inability to coordinate and 

plan in advance, planning and communication issues, inability to confirm additional 

environmental requirements, and late environmental clearances. 

This recommendation calls for proactive coordination and direct support to reduce time needed 

for agency review of deliverables submitted by DB Contractors under relevant environmental 

regulations. For example, deliverables include air quality technical reports, clear and grub 

reports, and hazardous materials investigation reports. Official submittals have usually a 

specified window for review, and usually involve some level of follow up communication 

between the DB contractors, PCM, and the reviewing authority. Agency reviews during this 

study generally took longer than expected due to limitations of agency staffing, slowness in 

assigning projects to agency staff for review, or piecemeal (rather than concurrent) review of 

related submittals. The coordination by the CHSRA and PCM with the agencies should include 

setting up a review schedule to help agencies prioritize their efforts and creation of liaisons 

charged with providing agency reviewers with pre-review briefings for submittals. Other 

proactive strategies include setting up agency checklists and bi-weekly meetings to discuss 

review progress. Moreover, if CHSRA increases funding for agency personnel in the agency 

agreements between CHSRA and the agency, the additional agency reviewers can more 

efficiently delegate and assign the reviewers to improve work sharing and improve response 

rate.  
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P-3. Co-Locate Environmental Compliance Staffs and Increase Training 

This recommendation addresses the following delay factors: inability to coordinate and 

plan in advance, planning and communication issues, inability to confirm additional 

environmental requirements, and late environmental clearances. 

Many construction activities trigger specific environmental mitigation measures with 

performance based stipulations. However, many of the DB Contractors’ environmental staff are 

assigned to projects without sufficient environmental awareness, and state and federal 

government’s resources are often poorly staffed, remote, and working on other competing 

projects. While reviewing the daily EMMA records or the daily log from the monitoring record, I 

observed that the DB Contractor staff consistently performed cursory reviews of the project site 

conditions without a deeper understanding of the underlying regulations’ intent. Environmental 

resource agencies such as CDFW, USFWS, USACE often point out that these contractors’ 

environmental staffs are functioning as the agencies’ “eyes and ears” on the ground level, yet 

the project resources and skill level continue to be inadequate. 

Two measures can improve the quality of environmental reviews and reports. First, the CHSRA 

should require (and pay for) deployment of PCM and PMT regional environmental staff who are 

already experienced from other CPs to oversee the DB contractors’ field activities. Co-location 

of staff with increased coordination and overall quality of submittals but is unlikely to happen 

absent explicit mandates and compensation. Second, both the PCM and PMT regional 

environmental staff and the DB Contractor management should provide training of DB 

environmental staff to ensure that all DB environmental team members can effectively review 

and implement the project environmental mitigation commitments. CHSRA should identify in the 

DB contract the minimum training requirements for personnel performing project field condition 

assessment, daily checks, and monitoring record updates. 
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Having in-house CAHSR and PCM staff be deployed to the CPs to support the field 

implementation or “over the shoulder” reviews can improve environmental performance in 

several ways. More attention would be paid to improving consistency, accuracy, and reliability 

with the agency partners, starting from standardizing the quality of the packages sent out to 

these agencies. The quality of environmental reports transmitted to outside agencies for 

approval can be highly variable from one CP to another. Thus, the field reports should be 

quality-assured by the PCMs prior to delivery for an external review. Enhanced quality of the 

environmental submittals at the field level will improve trust between the agency reviewers, and 

the field implementation staff at the DB team. Co-location will enhance the quality and 

completeness of reports and also minimize time-consuming revisions and costly re-dos. As 

described in Table 11, the recommendation would address multiple delay factors by providing 

co-location opportunity to enhance the advanced coordination between relevant parties, 

improve planning and communication, confirm environmental requirements, and reduce late 

environmental clearances. 

 

Table 11: Recommendation for Co-location of Environmental Staff 

Delay Factor Impact of Recommendation 
Coordinate and Plan 
in Advance 

Co-location will improve coordination and planning in advance and 
streamline communication flow. Advance coordination and planning 
training through co-location involve setting goals to improve the 
overall environmental knowledge from more basic Workers Education 
Awareness Program (WEAP) to improved contractor and safety 
understanding and third party processes for DB contractors, PCM, 
and CAHSR staff. On-site training coordination could improve the 
ability for staff to respond to EMMA requirements and the applicability 
of various mitigation measures in different context. Advanced 
coordination for training may involve setting up environmental 
monitors for field shadowing events which is a good way to quickly 
gain knowledge prior to engaging in actual land clearances. 
Improving on-site training for all staff before work is commenced will 
ensure consistency in approaches in carrying out work at the field 
and improve the efficiency of work through application of appropriate 
guidance to improve communication and minimize errors. Supporting 
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Delay Factor Impact of Recommendation 
continual co-location and on-site training for all staff working at the 
field offices will result in more awareness with overall environmental 
requirements during construction and minimize conflict with 
construction staff to boost the morale of the team. Co-location of staff 
and advanced training and coordination improve project 
understanding, minimize disputes, improve response rates, and 
bolster overall confidence of getting field activities clear off from the 
backlog. 

Planning and 
Communication 

Improve on-site training and co-location can facilitate better field 
communication and planning. Increased training and co-location of 
resource will boost the ability to respond timely to regulatory agency 
concerns and improve communication between CHSRA, PCM, and 
DB contractors. Co-location of PCM and CHSRA with DB contractors 
would ensure that feedback on DB performance is received on-site. 
The co-location of offices is currently done with several of the CPs, 
which led to improvement on the communication between the owners 
and the contractors. Communication is a two-way street. Having 
dedicated on-site representative to answer and respond to questions 
can go a long way minimizing gaps in further reviews, improve on-site 
response, and prevent delays in addressing major challenges. 

Confirm additional 
Environmental 
Requirements 

Co-location and training of new and continuing personnel will improve 
awareness of emerging and additional regulatory and minimize 
delays and mistakes at the field implementation level. Boosting 
trainings for PCM and DB Contractor staff in environmental, 
construction, safety, and ROW disciplines are important to develop 
deeper awareness of regulatory understanding. Having the existing 
CP environmental staff train the newer CP environmental staff could 
facilitate learning the additional environmental commitments at the 
CP level more expeditiously. Co-location of environmental staff can 
improve sharing and transfer of knowledge on additional 
environmental requirements such as Hazardous Materials 
Investigations Procedures to development of Stormwater 
Management Plans. Reinforcement of the environmental 
requirements via on-site trainings and field specific Environmental 
Awareness Education Program will boost knowledge on regulatory 
processes at the CP level and allow proper application of the 
environmental mitigation measures and standard operating protocols. 
 

Late Environmental 
Clearances 

Improving training and co-location will reduce the trends of late 
approvals and decisions. It is important that PCM and CHSRA 
resource are co-located on-site with the DB contractors to facilitate 
field specific activities and minimize the delays for resolving field 
implementation environmental guidance. Often, the documents 
prepared by field staffs need to be independently verified, checked, 
and discussed. But these reviews are deferred when the reviewers 
are not on-site. Having the environmental field resources on-site to 
perform these reviews is critical in getting the DB submittal out for 
review and engage appropriate resources to complete review. Having 
co-located staff will improve PCS and re-exams getting to the 
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Delay Factor Impact of Recommendation 
regulators on-time for prompt review and also improve response rate 
of the reviewers. Co-location encourages early action by all parties 
since the co-located staff can circumvent the lengthy submittal review 
cycle in favor of less formal exchanges via a process called “over-the-
shoulder” review, which is another term for on-site review. Meeting in 
person to go over responses saves time and improves quality of the 
eventual submittal. Increase direct meeting between the DB 
contractor and PCM team members would improve work flow in a 
fast-paced construction office setting with many deliverables 
occurring a parallel process and many actual work packages 
requiring proofing and quality control on a frequent basis. 
 

 

Improving the screening for environmental delays by following the recommendations outlined 

above would improve the probability of project success for CHSRA, PCM, and the DB 

contractor. To inform the resulting recommendations, I assessed the nine most impactful delay 

factors and evaluated the potential impact of the various programmatic and project-specific 

measures for minimizing the delays. The next section offers some concluding thoughts 

regarding some broader implications of this study.  

 

VII. Conclusion 

This results of the environmental delay assessment highlight the difficulties of using a 

conventional tools to aid decision makers in making informed, context-sensitive solutions to 

minimize negative environmental impacts while keeping the project on schedule and budget. 

One firm conclusion that can be drawn is that DB projects are highly sensitive to environmental 

uncertainties. The capacity to meet time and cost expectations are important criteria for 

assessing the success of a project, but what becomes clear is that understanding environmental 

requirements in advance of project initiation and keeping a good environmental compliance 

record is also critical for the viability of the overall project. One can anticipate environmental 

consequences of the CAHSR construction projects by understanding the linkage between the 

DB context and environmental requirements. Also, when additional re-exams are performed and 
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permits sought, the submissions to agencies must reflect credible methods and analysis and not 

a truncated analysis with compromised consideration for ecological, physical, and 

socioeconomic impacts. Likewise, for changes that involve significant impacts to the 

environment, even if the revised design is very robust and advanced, the change is unlikely to 

be approved unless it considers the perspectives and priorities of the agencies performing the 

environmental review. Implementation of the DB concept can be significantly enhanced through 

measures, discussed in the recommendations above, that focus on building the capacity at all 

levels to communicate and integrate knowledge and experience within and among entities in an 

adaptive fashion. Central to that focus is an iterative environmental risk management framework 

that starts with the candidate risks identified in this research and periodically reassesses and 

refines these risk assessments based on actual performance. 

This study focused on environmental delay in the context of a complex design-build rail project. 

The identified delay factors reflected several underlying challenges in this context, most notably 

the limited data available at the time of the initial environmental review and difficulties in 

communication and coordination among multiple entities involved in environmental assessment 

and decision-making. The risk-based assessment approach using a combination of qualitative 

and quantitative criteria allows for better scoring and ranking of environmental delays. A robust 

risk management system which collects and integrates knowledge from across the entire project 

coupled with appropriate resources and structures improves the project’s capacity to anticipate 

and respond to potential delays. While this study focused specifically on one design-build 

project, the results and recommendations may have relevance to other types of large, complex 

infrastructure projects that face similar uncertainties regarding environmental review or 

communication and coordination issues. For example, other large-scale infrastructure with long 

linear footprints such as transportation projects and pipelines may face comparable challenges 

regarding incomplete environmental data and shifting environmental footprints during 
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implementation. Future work in this area could explore the extent of those similarities and the 

suitability of this study’s recommendation to comparable contexts.
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Appendix A: Change Order Tracking Log for CP 4  
Updated  3/2/2020 

Item 
# 

Status Title PCM 
Signature 

Date 

CHSRA 
Signature 

Date 

Pending 
Change Cost 

Impact 

Party 
Linked 

(DB, 
PCM, 

CHSRA) 

Schedule 
Impact 
(Days) 

Delay Factors Notes 

          (Except for 
Allensworth 

relocation, cost 
drawn from 
contingency 

fund) 

        

1 Executed Increase bonding / 
insurance based on 
Utility Provisional 

Sum value 

3/21/2016 24‐Mar‐16 $ 1,359,570.00 DB 0 Funding, risk from 
discovery of 
additional utilities, 
third party issues 

  

2 Executed Native American 
tribal monitoring 

scope 

8/22/2016 22‐Aug‐16 $ 74,557.60 DB 100 Poor understanding 
of regulatory 
requirements, 
changing 
regulations and 
policies, late 
planning, and 
environmental 
clearance 

The risk from 
continued delay and 
repeating work 
increase with not 
getting NA pedestrian 
survey 

3 Executed Changes to Form I 
Line Items 

7/14/2016 19‐Jul‐16 $                                                  
‐ 

PCM, DB 0 No real delay for 
this change. 

Administrative 
change. Reallocation 
of Form I line items is 
a "net zero" change to 
the contract value. 
This Change Order is 
effectively changing 
the "baseline" bid 
version of Form I, 
PRIOR TO the 
additional funds 
added in Change 
Order #1 
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4 Executed BNSF timeframe 
clarification 

7/14/2016 19‐Jul‐16 $                                                    
‐ 

DB 0 Contractual 
language, errors, 
and accidents.  

Note: Correct timing 
is 12 months; contract 
states 24 months; RFI 
from CRB requests 
clarification, and this 
change order 
modifies the contract 
language to correct 
the error. 

5 Executed Addition of Griffith 
Company to 

Payment 
and Performance 

Bonds 

8/12/2016 12‐Aug‐16 $ 
‐ 

DB 0 Funding problems, 
delays in payment 
to contractors, risk 
management 
needed 

  

6 Executed Partnering 
Facilitation and 
Management 

Services 

10/10/2016 17‐Oct‐16 $ 9,900.00 CHSRA, 
PCM, DB 

60-100 Risk management 
of overall systems, 
communication, 
and planning, 
understanding of 
process and 
regulatory needs.  

Payment covers first 
2 sessions, with 
remaining sessions to 
be included in 
subsequent change 
order 

7 Executed Disputes Resolution 
Board 

11/11/2016 14‐Nov‐16 $ 250,000.00 CHSRA, 
PCM, DB 

365+ Inability to resolve 
changes in timely 
manner, better risk 
management 
needed.  

Also includes HSR 
Facilitator for DRB 
training @ 100% 

8 Executed Partnering Services ‐ 
Ongoing 

1/11/2017 17‐Jan‐17 $ 237,150.00 CHSRA, 
PCM, DB 

365+ Risk management 
of overall systems, 
communication, 
and planning 

  

9 Executed Additional BNSF 
Insurance 

2/7/2017 7‐Feb‐17 $ 3,450.00 DB 0 Funding, risk from 
inability to execute 
railroad 
agreements, third 
party issues 

The insurance 
includes provisions on 
understanding of 
process and 
regulatory needs 

10 Executed Admin Correction to 
CO No 2 

2/16/2017 17‐Feb‐17 $                                                    
‐ 

PCM, DB 30 Poor understanding 
of regulatory 
requirements, 
changing 
regulations and 
policies, late 
planning, and 
environmental 
clearance 

Administrative 
change. Correction on 
NA monitoring issues 
and subsequent 
environmental change 
process. 



 

80 
 

11 Executed Upgraded Site Office 
Internet Bandwidth 

8/17/2017 17‐Mar‐17 $ 32,492.88 CHSRA, 
PCM, DB 

0 Only impact is 
efficiency of 
workload 

Administrative change 
to allow better 
planning/ 
communication 

11R1 Executed Upgraded Site Office 
Internet Bandwidth 

2/18/2020 18‐Feb‐20 $ 41,275.08 CHSRA, 
PCM, DB 

0 Only impact is 
efficiency of 
workload 

Administrative change 
to allow better 
planning/ 
communication 

12 Executed Prelim Enviro & 
Geotech Inv. Work 

6/19/2017 20‐Jun‐17 $ 100,000.00 DB 90-180 Late planning and 
initiation of 
environmental 
clearances, inability 
to obtain land 
access, inability to 
obtain subsequent 
environmental 
clearances 

  

13 Executed Multi-month 
Schedule Progress 

Updates 

4/12/2017 13‐Apr‐17 $                                                    
‐ 

DB, PCM 30-90 Inappropriate 
scheduling and 
overall scheduling 
issues. Need to 
compensate DB to 
provide better 
scheduling and 
cost estimation for 
work to be 
performed 

  

14 Void PTE/ROW Delay Da
mages 

4/12/2017 13‐Apr‐17 
 

DB, PCM 365+ Inability to obtain 
land access, 
inability to plan and 
obtain subsequent 
environmental 
clearances. Lead to 
change orders 

  

 
 

15 Executed ROW Delay Notices 
and TIA Submittals 

5/12/2017 15‐May‐17 $0.00 DB 120-365+ Inability to obtain 
land access, 
inability to plan and 
obtain subsequent 
environmental 
clearances. 
Excessive change 
orders.  

Time and schedule 
impact from the Time 
Impact Analysis 
submittals.  
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16 Potential Allensworth Site 
Assessment 

    $25,000.00 DB, PCM 180+ Inability to locate 
relocation site, lack 
of planning and 
communication 
about relocation 
site requirements, 
lack of resources 
and personnel to 
study/analyze site, 
lack of ROW 
access to privately 
owned property. 

  

 

17 Void Level 3 Comm. Relo
cation Study 

N/a N/a 
 

DB N/a Inability to secure 
utility access, lack 
of planning and 
communication, 
third party delays 

  

 

18 Executed PTE/ ROW Delay 
Damages- 
UPDATED 

6/19/2017 20‐Jun‐17 $400,000.00 DB 150-180 Inability to obtain 
land access, 
inability to plan and 
obtain subsequent 
environmental 
clearances.  

Task Order 1 and 2 
approved.  Working 
on Task Order 3. CO 
14 is being replaced 
by CO 18, CO 14 will 
be voided, and dollar 
amount reflected in 
CO. Time and 
schedule impact on 
top of the original 
delays. 

 

18R1 Void PTE/ ROW Delay  
Damages ‐
UPDATED 

N/a N/a 
 

DB N/a N/a   
 

18R2 Executed PTE/ ROW Delay 
Damages ‐ 
UPDATED 

6/25/2018 26‐Jun‐18 $700,000.00 DB 180+ Inability to obtain 
land access, 
inability to plan and 
obtain subsequent 
environmental 
clearances. Time 
and schedule 
impact on top of 
the original delays. 

  

 

18R3 Executed PTE/ ROW Delay 
Damages ‐ 
UPDATED 

12/3/2019 3‐Dec‐19 $1,875,000.00 DB 180+ Inability to obtain 
land access, 
inability to plan and 
obtain subsequent 
environmental 
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clearances. Time 
and schedule 
impact on top of 
the original delays. 

19 Executed McCombs Avenue 
Options Study 

7/31/2017 31‐Jul‐17 $40,732.72 DB, 
CHSRA 

120+ Both DB and 
CHSRA has 
submitted changes. 
Late planning and 
initiation of 
environmental 
clearance, and 
poor understanding 
of regulatory 
requirements 
concerning re-
exams at play. 
There is also 
inability to obtain 
subsequent 
environmental 
clearances and 
ROW access due 
to additional area 
needed for access. 
Lead to more 
change orders on 
both sides. 

  

 

20 Executed Duct bank Ext. to 
System Site 

8/15/2017 15‐Aug‐17 $296,356.31 DB 90-120 Need better 
planning and 
communication. 
Need to execute 
changes in timely 
manner. Need to 
manage third party 
expectations 

  

 

21 Executed Merced Ave 
Redesign 

12‐Jan 22‐Jan‐18 $300,199.06 CHSRA, 
DB 

90-150 Both DB and 
CHSRA has 
submitted changes. 
Late planning and 
initiation of 
environmental 
clearance, and 
poor understanding 
of regulatory 
requirements 

  

 



 

83 
 

concerning re-
exams and permits 
are at play. There 
is also inability to 
obtain subsequent 
environmental 
clearances and 
ROW access due 
to additional area 
needed for access. 
Lead to more 
change orders on 
both sides. 

22 Executed BNSF ROE 
Insurance Renewal 

12‐Jan 22‐Jan‐18 $26,165.00 DB 30 Funding, BNSF, 
and railroad 
agreement issues, 
need to execute 
change quickly. 

  

 

23 Executed Caltrans 
Reimbursement 

17‐Apr 17‐Apr‐18 ($3,530,000.00) DB, 
CHSRA 

180+ Caltrans and 
regulatory 
requirements at 
play. Need to 
execute changes 
quickly and 
understand 
disputes, or may 
lead to errors and 
further Design and 
Construction 
challenges. Need a 
risk management 
process with 
Caltrans review. 

  

 

24 Executed Multi‐Month 
Schedule 12/2017‐

03/2018 

24‐Apr 24‐Apr‐18 $0.00 DB, PCM, 
CHSRA 

30-90 Inappropriate 
scheduling and 
overall scheduling 
issues. Need to 
compensate DB to 
provide better 
scheduling and 
cost estimation for 
work to be 
performed 
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25 Executed Kimberlina Ave 
Crossing at BNSF 
and SR‐ 43 

18‐Jun 21‐Jun‐18 $0.00 CHSRA, 
DB 

90-150 Need to confirm 
environmental 
requirements. Need 
to perform 
additional 
geotechnical and 
re-exam activities. 
Need to execute 
change quickly so 
work can be 
performed. 

Third Party (City of 
Shafer and BNSF) 
issues.  

 

26 Executed Pile Rig Standby 
Costs 

7‐Jun 7‐Jun‐18 $171,200.00 DB 0 Delays in executing 
changes, 
inappropriate 
scheduling and 
construction delays 
experienced at 
field. Risk 
management 
system lacking 

Need better risk 
management on 
standby fees. 

 

27 Executed SR 46 @ BNSF 
Crossing Design 

16‐Aug 16‐Aug‐18 $1,158,550.00 DB, 
CHSRA 

90-150 Need to confirm 
environmental 
requirements. Need 
to perform 
additional 
geotechnical and 
re-exam activities. 
Need to execute 
change quickly so 
work can be 
performed. 

Third Party (City of 
Wasco and BNSF) 
issues. 

 

27R1 Executed SR 46 @ BNSF 
Crossing Design 

27‐Aug 28‐Aug‐19 $242,102.40 DB, 
CHSRA 

90-150 Need to confirm 
environmental 
requirements. Need 
to perform 
additional 
geotechnical and 
re-exam activities. 
Need to execute 
change quickly so 
work can be 
performed. 

Third Party (City of 
Wasco and BNSF) 
issues.  
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28 Executed Dispute Review‐
Executive 

7‐Feb 7‐Feb‐19 $0.00 DB, PCM, 
CHSRA 

0 Lack of risk 
management, 
excessive change, 
delays in executing 
change. 

  

 

29 Executed Privately‐Owned 
Irrigation Lines 

30‐Oct 30‐Oct‐18 $1,819,676.47 CHSRA, 
DB 

90-150 Additional ROW 
access/compensati
on needed, change 
order to access 
and work in 
privately owned 
area needed, 
additional 
environmental 
clearance needed, 
additional funding 
needed. 

  

 

30 Executed BNSF ROE Permits 
Renewal‐2018 

7‐Nov 28‐Nov‐18 $17,988.00 DB, 
CHSRA 

30 Funding, BNSF, 
and railroad 
agreement issues, 
need to execute 
change quickly. 

  

 

31 Void TKR Trap and Hold f
or Utility Potholing 

N/a N/a 
 

DB, 
CHSRA 

120-180+ Environmental 
requirement to be 
confirmed (permit 
for temp trap and 
hold needed), 
coordination and 
planning in 
advance. Need 
better risk 
management to 
manage schedule 
delays and 
subsequent 
environmental 
clearance. 

ROW access needed 
to soft-release TKR 

 

32 Executed Agreement for 
Settlement, Release, 
and Waiver as to (1) 
Delays Through 
January 31, 2019, 
and (2) All Disputes 
Through January 31, 
2019 

4‐Mar 4‐Mar‐19 $40,459,152.00 DB, PCM, 
CHSRA 

525 Lack of risk 
management, 
excessive change, 
delays in executing 
change. 
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33 Executed Unidentified Frontier 
Utility Conflicts 
2000 and 2002 

20‐Mar 21‐Mar‐19 $190,962.00 DB   Overall risk from 
discovery of 
additional utilities, 
third party issues, 
additional 
environmental 
clearance may be 
required 

  

 

34 Executed Test Well Works for 
Well #13 

17‐May 20‐May‐19 $297,900.28 CHSRA, 
DB 

180+ Dispute over 
funding of change 
order. Third party 
(City of Wasco 
issue) over well 
intent (is it a project 
related use). Errors 
and accidents from 
reviewing changes.  

4/9/19‐This Change 
Order is not Authority 
Authorized, Ben will 
not sign because this 
was before January 
31, 2019 and 
therefore was 
covered under the 
settlement Change 
Order (00032). 

 

35 Executed Reimbursement for 
Specific CDFW Fees 

2‐Aug 6‐Aug‐19 $73,053.62 CHSRA, 
DB 

120-180 Need to 
compensate quickly 
to continue work 
with CDFW. 
CHSRA and DB to 
compensate for 
additional CDFW 
fees in exchange 
for environmental 
review. Need 
personnel to review 
from CDFW. 

  

 

36 Executed City of Wasco 
Additional Utility 
Casings 

25‐Jul 25‐Jul‐19 $4,998,220.99 DB, 
CHSRA 

120 CHSRA to 
compensate Wasco 
for additional utility 
casing. Third party 
issue and potential 
with DB contractor 
over who pays. 

Utility casing standard 
varies but should 
meet minimum 
requirement for 
Wasco 

 

37 Executed Edison Relocations 
at Peterson 

24‐Jul 25‐Jul‐19 $324,862.51 DB 60-90 Potential third party 
issues. Potential 
change order not 
executed quickly 
enough. Potential 
constructions 
schedule re-
sequencing 
needed. 

CHSRA to 
compensate Edison 
for relocation at 
Peterson.  
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38 Executed BNSF Access Road 15‐Aug 15‐Aug‐19 $3,717,579.65 DB   Additional railroad 
coordination and 
ROW access 
required. Need to 
coordinate and 
plan in advance. 
Potential additional 
environmental 
clearance required. 
Need to develop 
workarounds and 
build cushion in 
schedule for 
access. 

  

 

39 Executed IBP Last Mile 13‐Aug 28‐Aug‐19 $5,500,000.00 DB, 
CHSRA 

90-180 Additional 
environmental 
clearance and re-
exam required. 
Coordination and 
planning with DB to 
execute change 
quickly. 

Intrusion protection 
barrier needed. Not in 
original scope. 
Revision on CO 
required.  

 

39R1 Executed IBP Last Mile 2‐Dec 10‐Dec‐19 $13,977,559.30 DB, 
CHSRA 

90-180 Additional 
environmental 
clearance and re-
exam required. 
Coordination and 
planning with DB to 
execute change 
quickly. 

Intrusion protection 
barrier needed. Not in 
original scope. 
Revision on CO 
required.  

 

40 Executed Unidentified Frontier 
Utility Conflicts ‐2000 
and 2002 

26‐Aug 26‐Aug‐19 $25,879.00 DB 30-120 CHSRA to 
compensate 
Frontier for 
additional utility 
access and 
coordination. Third 
party issue and 
potential with DB 
contractor over who 
pays. 
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41 Executed Revise Realignment 
of Canal ‐22 

23‐Sep 24‐Sep‐19 $180,657.04 DB 90+ Need to execute 
change quickly. 
Need to determine 
who initiates 
change. Potential 
additional 
environmental re-
exam and permit 
with 
CDFW/USACE. 

Is the realignment 
identified in original 
scope or arise due to 
re-design?  

 

42 Executed Resume Original 
Merced Ave 
Alignment 

2‐Oct 3‐Oct‐19 $601,641.77 DB, 
CHSRA 

   Need to confirm 
environmental 
requirements for 
reverting back to 
original. Need to 
execute change 
and apply credits to 
DB or CHSRA 
quickly so work can 
be performed. 

Need to un-do 
reexam and suspend 
approval. 

 

43 Executed Land Owner 
Reimbursement 

7‐Oct 8‐Oct‐19 $125,688.67 CHSRA, 
DB 

120-180 ROW access issue. 
Need to 
compensate and 
execute changes to 
land owners via 
ROW agreement 
so CHSRA and DB 
can do work in 
premise. 

ROE and PTE issue.  

 

44 Executed Work Separation of 
HSR Alignment at 
SR46 and BNSF 

Crossing 

7‐Oct 8‐Oct‐19 $68,821.33 DB, 
CHSRA 

90-150 Need to confirm 
environmental 
requirements. Need 
to perform 
additional 
geotechnical and 
re-exam activities. 
Need to execute 
change quickly so 
work can be 
performed. 

Need to confirm 
railroad/BNSF issues 
and DB 
responsibilities.  
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45 Executed IPB Design 
Modifications 

28‐Oct 28‐Oct‐19 $1,300,000.00 DB, 
CHSRA 

120+ Additional 
environmental 
clearance and re-
exam required. 
Coordination and 
planning with DB to 
execute change 
quickly and apply 
adjustments. 

Intrusion protection 
barrier needed. 
Portions in DB 
original scope and 
portions not. Revision 
on CO required.  

 

46 Executed Mitigation Costs 
Zones 1‐5 

4‐Nov 5‐Nov‐19 $2,800,000.00 DB, 
CHSRA 

150-180+ Funding issues.  
Need to assess 
change and apply 
appropriate 
environmental 
mitigation fees. 

Mitigation fee to be 
paid by CHSRA 
except where it is 
Third Party, or DB 
contractor initiated 
issues. 

 

47 Executed Sempra Relocation 
SR46 Conflict 1003 
Design Only 

20‐Nov 22‐Nov‐19 $459,722.86 DB 90-150 Third party issue. 
DB to perform 
additional design at 
the request of 
CHSRA. Need to 
fully characterize 
additional utility 
and coordinate 
Third Party issues 
with Sempra.  

May need to schedule 
a workaround while 
conflict is being 
resolved. 

 

48 Executed Kimberlina CIDH 
Piling Work 
Resequencing 

4‐Dec 4‐Dec‐19 $265,860.94 DB, PCM 30-60+ Construction re-
sequencing and 
scheduling 
anticipated. 
Change order for 
DB contractor to 
execute Kimberlina 
work required.  

Need to accurately 
assess additional 
piling work and 
changes to the project 
sequence as a result 
of activities. 

 

49 Executed Water Service at 
Parcel FB‐15‐00‐28 

10‐Dec 10‐Dec‐19 $83,978.62 DB 30-60+ Need to execute 
change for Parcel. 
Need to gain land 
access and perform 
work without delay.  

  

 

50 Executed Mitigation Costs 
Reimbursement for 
Zones 12‐15 

14‐Jan 14‐Jan‐20 $1,914,162.87 CHSRA, 
DB 

120-180+ Funding issues. 
Mitigation fee to be 
paid by CHSRA 
except where it is 
Third Party, or DB 
contractor initiated 
issues. Need to 
assess change and 
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apply appropriate 
environmental 
mitigation fees. 

51 Pending Claim Settlement for 
DL‐00058 
Dedicated Wildlife 
Crossing 

    
 

DB, 
CHSRA 

120-180+ Need additional 
planning and 
environmental 
clearance. Will 
need changes to 
environmental 
permits. Need to 
correctly assess 
and understand 
regulatory 
requirements re: 
wildlife crossing 
access 
requirements. May 
alter materials and 
schedule for 
construction 
activities. 

Need to re-design to 
meet all 
environmental 
requirements for 
wildlife crossing 
openness and lighting 
factors.  

 

52 Pending Merced CIDH Piling 
Resequencing 

    
 

DB, 
CHSRA 

30-60+ Construction 
sequence impacted 
from additional 
piling activities, 
new equipment’s, 
and labor 
increases. May 
include some 
change from 
CHSRA to DB 
contractors, but DB 
contractor to 
perform all design 
and construction 
activities and 
provide updated 
schedule. Change 
order will be 
adjusted. 

Merced is a CHSRA 
initiated re-exam. 
Cost was borne by 
CHSRA until the DB 
contractor added 
additional elements to 
be re-exam area. At 
the end, CHSRA 
decide to revert back 
to original design and 
rescind reexam 
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Appendix B: Delay Prioritization Matrix 
  

Delay 
Factors 

Responsible 
Parties 

Qualitative Evaluation Quantitative Evaluation 

  DB PCM HSR Frequ-
ency 

Actual 
# of 

delays 

Cost 
Impact 

Sche-
dule 

Frequ-
ency 

Cost 
Impact 

Sche-
dule 

Delay 
Score 

Need to 
execute 
changes 

  x x VH 11111
111 VH H 5 5 4 25 

Third party 
issues x     VH 11111

1111 H M 5 4 3 20 

Risk Mgn’t 
System 
lacking 

  x   H 11111
11 H H 4 4 4 16 

Inability to 
obtain land 
access 

x   x H 11111
11 M H 4 3 4 16 

Funding     x VH 11111
111 M M 5 3 3 15 

Need to 
coordinate 
and plan in 
advance 

x x x M 11111 VH L 3 5 2 15 

Inability to 
obtain 
subsequent 
env’t 
clearances 

x     M 11111 M H 3 3 4 12 

Late 
planning 
and env’t 
clearance 

x     L 111 VH H 2 5 4 10 

Need better 
planning 
and 
communica-
tion 

x x x L 1111 M VH 2 3 5 10 

Inability to 
schedule 
activities 
properly 

x     L 111 VL VH 2 1 5 10 

Need to 
confirm 
additional 
env’t req. 

x x x L 1111 VH H 2 5 4 10 
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Dispute over 
funding for 
change 
order 

x x x L 111 VH VH 2 5 5 10 

Poor 
Regulatory 
Understand-
ing 

x x   M 11111 M M 3 3 3 9 

Inability to 
resolve 
changes in 
timely 
manner 

x x   M 11111
1 M M 3 3 3 9 

Additional 
re-exams 
needed 

x x x M 11111 M M 3 3 3 9 

Unknown 
utilities x   x L 1111 H M 2 4 3 8 

Inability to 
obtain 
environmen
tal clearance 

x   x L 1111 M H 2 3 4 8 

Additional 
permits with 
CDFW & 
USACE 
needed 

x x x L 111 M M 2 3 3 6 

Delays in 
subcontract
or payments 

x     VL 1 VH M 1 5 3 5 

Time and 
schedule 
impact from 
Time Impact 
Analysis 

x x x VL 11 H VH 1 4 5 5 

Excessive 
change 
orders 

x     VL 11 VH VH 1 5 5 5 

Need to 
develop 
workaround 
and build 
cushion in 
env’t 
schedules 

x     VL 1 VH VL 1 5 1 5 
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Dispute 
resolution 
board 
payment 
and funding 
issue 

x x x VL 1 M VH 1 3 5 5 

Need to 
assess 
changes and 
apply 
appropriate 
env’t 
mitigation 
fees 

    x VL 1 VH H 1 5 4 5 

Not 
obtaining 
env’t 
clearances 

x   x VL 11 VL H 1 1 4 4 

Errors and 
accidents x     L 111 L L 2 2 2 4 

Inability to 
resolve 
railroad 
issues 

x   x L 111 L L 2 2 2 4 

Need to 
compensate 
DB 
subcontract-
ors 

x     L 1111 VL L 2 1 2 4 

Inability to 
locate 
relocation 
site 

x     VL 1 L H 1 4 4 4 

Lack of 
resources 
and 
personnel to 
analyze site 
requirement 

x     VL 1 L H 1 2 4 4 

Need to 
suspend re-
exam and 
approvals 

  x x VL 1 H L 1 4 2 4 

Need permit 
for trap and 
hold 

x     VL 1 VL H 1 1 4 4 
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Need to 
compensate 
CDFW for 
review 

    x VL 1 L H 1 2 4 4 

Re-
sequence 
construction 
as a result of 
changes in 
project 
scheduling 
with piling 

x     VL 1 H L 1 4 2 4 

Design 
changes as a 
result of 
new env’t 
req. (i.e., 
wildlife 
crossings) 

x     VL 1 VL H 1 1 4 4 

Changing 
regulations x x x VL 11 M M 1 3 3 3 

Scope of NA 
monitoring 
issues 

x     VL 1 M L 1 3 2 3 

Need to 
perform 
geotech. & 
env’t 
activities 

x     VL 11 VL H 1 2 3 3 

Need to 
schedule 
workaround 
when there 
is a conflict 
with utilities 

x x   VL 1 L M 1 2 3 3 

Need better 
schedule x x x VL 11 VL L 1 1 2 2 

Need to 
compensate 
land owners 
for access 
(ROE or PTE) 

    x VL 11 VL L 1 1 2 2 

Need to re-
sequence 
construction 
as a result of 

x     VL 1 VL L 1 1 2 2 
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re-exam 
approval 

Need to 
execute 
change for 
parcel 
access and 
activities to 
be 
performed 

  x x VL 1 L L 1 2 2 2 

Admin. 
change x x   VL 1 VL VL 1 1 1 1 

            

       
      
      
      
      
      
      
      
      
      
      
      
      
      
            

Overall risk score: 1 = VL; 4-8 = L; 9-14 = M;  
15-24 = H; 25 = VH 

      

Actual = actual number of times the delay factor 
appears in a change order 

      

 
   

 

  

VL        L        M       H       VH
1         2        3         4         5        

                              

5  VH

4  H 

3  M

2  L

1  VL

Impact
s 
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Appendix C: Annotations to CHSRA Risk Register Protocol 

 

  



 

98 
 

 

California High-Speed Train Project 
 
 

 
 
 
 

TECHNICAL 
MEMORANDUM 

 
RISK REGISTER DEVELOPMENT 

PROTOCOL 
for Regional and Core Systems 

Teams TM 0.6 
 
 
 

Prepared by:    Signature on file   _01Mar 10_ 

Noel R Berry Date 
 
 

Checked by:    Signature on file   _01 Mar 10_ 

Joe O’Carroll Date 
 
 

Approved by: 
 
   Signature on file  

 
 _01 Mar 10_ 

Ken Jong, PE, Engineering Manager Date 

ANNOTATIONS TO CHRSA RISK REGISTER PROTOCOL 

SINGYEE LUCY LIN 



 

99 
 

 
 

Released by: 
 

   Signature on file  
 

 07 Mar 10  

Anthony Daniels, Program Director Date 
 
 

Revision Date Description 
0 18 Jun 07 Initial Release 
1 01 Mar 10 Major revision to include development protocol 

   

Note: Signatures apply for the latest technical memorandum revision as noted above. 
 

Prepared by     
for the California High-Speed Rail Authority 

 
 

 
 
 

  

This document has been prepared by Parsons Brinckerhoff for the California 
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1.0 PROGRAMMATIC RISK MANAGEMENT AND RISK 
REGISTER DEVELOPMENT 

The purpose of this memorandum is to define objectives and protocols for the development of risk 
registers by regional teams for the implementation of a consolidated risk management process 
consistent with the scope and magnitude of the California High Speed Train Project (CHSTP). It 
is intended to provide more specific guidance to the regional teams in development of their 
individual risk registers and, more generally, carrying out risk management efforts in line with the 
principles and methodology provided in the program’s Risk Management Plan. This Risk Register 
Protocol (RRP) memorandum is considered to be living document and will be periodically revisited 
and modified as necessary. 
Risk Management encompasses all aspects of the identification, assessment, analysis, and 
management of risk (both threats and opportunities). We have a broad definition of what is meant 
by risk. A “risk” is an uncertain future event – internal or external – with the potential to impact the 
project objectives. “Risk Management” is an explicit, systematic process to identify, assess and 
manage these uncertain events, so as to maximize the chances of achieving the program (and 
regional project) objectives. The protocols described in this memorandum support risk 
management by systematizing the efforts to identify risks and develop and communicate action 
plans, as embodied by the risk register. As such, the risk management process as a whole helps 
us understand and manage the relationships between the business environment, our strategic 
objectives, the risk to achieving these objectives, and our actual performance. 
The primary risk management deliverable for the regional teams is the risk register. The risk 
register will contain all individually identified risks to the team’s budget or schedule, including,  as 
necessary, system safety risks with the potential to impact cost and/or schedule. It will be 
developed in conjunction with the cost and schedule estimates and together, these should provide 
a complete picture of not only what is intended with regards to cost and schedule, but challenges 
(and opportunities) with the potential to affect these plans. 
PMT Risk Analysts will integrate the information developed by the Regional teams in the risk 
registers with cost and schedule estimates and risks identified by other elements of the program 
team to develop a complete picture of the challenges facing the project and inform contingency 
levels. In addition, this process will established levels of confidence for particular cost and 
schedule outcomes to better understand and communicate the potential impacts of ‘scope- creep’ 
and other issues to the Authority. 
The risk registers themselves serve two basic functions: 

1. It is an action plan – a complete risk register is not limited to an identification or 
assessment of risks, it must specify what is being done by the project team to 
overcome these challenges, who is responsible for doing it and when it will be done. 

2. It is a communication tool – it provides a concise summary of the challenges 
currently facing the project together with what, who and when of their management 
for other team members and regions as well as management and the Authority. 

All processes and protocols presented in this memorandum are intended to serve one or 
both of the above functions and all risk register development efforts should be carried out 
with them in mind. 
Figure 1 summarizes the risk register development process, principles and objectives intended 
to support these two core functions. They are discussed in more detail in the following sections. 
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Figure 1 Risk register development principles, objectives, and process summary 
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2.0 Personnel Requirements and Primary Risk 
Management Responsibilities 

As a member of their staff reporting directly to the regional project manager, each regional 
team is expected to have a qualified, experienced risk manager to oversee implementation 
and execution of the protocols in this document. The principal personnel involved with risk 
management on CHSTP are given below, together with their primary responsibilities. 

PROGRAM MANAGEMENT TEAM 

Program Risk Manager: Establish and oversee risk analysis methodologies and procedures; 
integrate and report on information from Risk Analyst, Regional Risk Managers, and other 
program elements (e.g., Railroad Operations, EMT, Environmental, Staging / Procurement). 
Risk Analyst: responsible for integrating information received from regional teams (risk 
register, cost, and schedule estimates) to inform cost and schedule contingencies and ensure 
consistent application of cost and schedule standards and procedures across regions and 
sub-systems as they relate to the risk management process 
EMT Risk Manager: develop risk registers for Rolling Stock, Train Control, Traction 
Power/OCS, Communications and Maintenance (these registers are strictly limited to risks 
with potential cost or schedule impacts – System Safety aspects are a separate effort) and 
establish appropriate ranges for cost and duration ranges that reflect residual uncertainty, i.e., 
variability exclusive of individually identified risks. 
REGIONAL CONSULTANT TEAMS 

Regional Risk Manager(s): develop information required for risk registers, facilitating the 
identification and assessment of individual risks together with appropriate mitigations following 
policies and procedures; one/region, eight total 
PROGRAM CONSTRUCTION MANAGEMENT (PCM) / DESIGN BUILD (DB) CONTRACTOR TEAMS 

Project Risk Manager (s): develop  information required for risk registers on Construction 
Packages (CPs), facilitate the identification and assessment of individual risks at Design Build 
phases following approved contract consistent with findings from the Record of Decision / Notice 
of Determination (ROD/NOD) and design phase  approval criteria. 
Project Risk Manager: develop risk registers for CPs Engineering, Environmental, Third-Party, 
ROW, Scheduling, and other construction phase issues, and establish appropriate ranges for 
cost and duration ranges that reflect residual uncertainties. 

 
3.0 Risk Register Development Process 
While there will be a number of other potential impact areas specified for assessment (e.g., 
environmental, construction safety, legal/community relations), these can, and generally will, be 
translated and specified in terms of potential cost and/or schedule impacts to the project. For this 
reason and for purposes of brevity, the discussion that follows will only reference cost and 
schedule as potential impact areas. This should not be understood to mean that project 
considerations with regards to risk will be limited solely to these impact areas. For the 
environmental risk register development process, cost, schedule, and quality issues are identified 
as top impact areas. 
Assessments of cost and schedule risks will ultimately be specified in quantitative or semi- 
quantitative (numeric ranges) terms. In addition to allowing objective comparisons of risk exposure 
across regions and systems that qualitative specifications such as ‘high’ or ‘low’ do not, 
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quantitative specifications allow tools such as Monte Carlo methods to be employed for schedule 
and cost risk analysis. Specifically, it allows objective comparisons between individual risks for 
prioritization, development of a risk exposure profiles and direct comparison of this risk exposure 
to available contingency. 
When system safety risks have potential cost or schedule implications the mitigations to such 
system safety risks (or hazards), where not accounted for in the base estimate, will be carried as 
risks on the appropriate risk registers until a decision is made by system safety personnel if or 
what mitigations will require changes to the design on which the current estimate and schedule is 
based. At such time, the delivery risk engendered by the possible mitigation to the system safety 
risk will transition from the risk registers to the cost and/or schedule estimate. More discussion is 
included on this situation in the following sections. 

Risk register development proceeds through the following stages, with the Identification, 
Assessment and Management elements forming the core of the Risk Register. The Risk Register 
development process established by the Authority reflects the Seven Steps in Planning Risk 
Management by the Project Management Institute (PMI); the core steps from PMI include 
Identification, Assessment, and Implementation of Risk Responses: 

• Project Definition 
• Identification 
• Assessment (Quantitative and Qualitative) 
• Analysis (Plan Risk Responses) 
• Management (Implement Risk Responses) 
• Monitor and Review 

As the project moves forward, risks are periodically revisited and reassessed to reflect the current 
status of the program. Regional teams are expected to maintain their risk registers and these 
registers should reflect the current status of the Team’s risk management efforts. 

 
 
3.1 RISK MANAGEMENT PRINCIPLES 
As stated earlier, the risk management process as a whole helps us understand and manage the 
relationships between the business environment, our strategic objectives, the risk to achieving 
these objectives, and our actual performance. It is founded on the following general principles: 

1. Ownership - each group, function, and/or team will comply with and embed Project 
requirements, process and procedures for risk management and individual risks will be 
held by specific, named, individuals at the lowest organizational level for which 
management is feasible. 

2. Business alignment – all key decisions are to be supported by an explicit consideration of 
risk with balanced consideration of safety, regulatory and commercial factors. 

3. Action oriented – risks and opportunities must be linked to response plans with timely 
tracking of actions. 

4. Review – risk management processes will be adequately documented and included in the 
management system. 

5. Reporting – reporting on risk and the effectiveness of associated key controls and risk 
responses is an integral part of management information, following normal reporting lines 
through the Program. 

Identifying and regularly re-evaluating the risks facing the project, prioritizing these risks, and 
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implementing appropriate actions requires a clear focus on actions with a close link to planning 
and performance management. Included is the careful balancing of economic and safety factors 
against schedule and regulatory controls. Developing and implementing risk management 
process requires a tiered approach by starting with reviewing of project related individual risk by 
the lowest organizational level. The individual risk owners then provide an update of risk 
responses which would then roll-up to programmatic risk owners. Generally speaking, an effective 
Risk Management effort should be able to provide answers to the following questions: 

• Are our objectives at risk? 
• What are the major risks facing the Project? 
• What is our current and future risk profile? 
• How well are risks controlled? 
• Are implemented controls working as they should? 
• Are corrective measures implemented as planned? 

It is neither feasible nor desirable that Risk Management be the sole responsibility of a single 
individual or isolated group within the project team. In addition to active participation during the 
identification, assessment and management stages, each Regional Risk Manager, in conjunction 
with the Regional Project Manager and Regional Manager, is expected to: 

1. Comply with the risk management principles outlined in above. 

2. Adopt, or ensure compliance with, the roles and responsibilities specified in this 
document, as appropriate 

3. Specifically report on key risks, risk management efforts and status of all identified risks 
via a current risk register on a monthly basis, in the prescribed way, using standard 
terminology and measures 

 
These principles, roles and responsibilities ultimately serve to accomplish the following objectives: 

• Link risk and returns – fundamentally, Risk Management should enhance the Project’s 
capacity to anticipate events, assess risks and set risk tolerances consistent with 
achieving objectives. 

• Rationalize resources - Allowing the project to more effectively deploy resources by 
identifying key drivers of Development and Delivery, thereby reducing overall capital 
requirements, and improving capital allocations. 

• Exploit opportunities – aid the identification, and ability to take advantage of, positive 
events quickly and efficiently; 

• Reduce surprises and losses – identify potential adverse events, assess risks, and 
establish responses, thereby reducing surprises and related costs, schedule delays or 
losses; 

• Report with greater confidence - Preparing internal and external information that is reliable, 
timely and relevant; and 

• Satisfy legal and regulatory requirements - Supporting efforts to ensure compliance with 
legal and regulatory requirements and identify risks of non-compliance. 

• Improve Quality of Environmental Compliance – Reduce overall risks from violations and 
stop works due to defective work products to lapse of permit compliance.
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3.2 DEVELOPMENT PROCESS 
Project participants will work on different and/or multiple high-speed train corridors and will be 
working at varying stages of project development concurrently. Recognizing that the risk 
management activities require involvement of multiple project participants having different roles and 
responsibilities on the project, the table below provides a summary view on how risk management 
responsibilities for the development of the risk register are going to be shared. 
Figure 2 identifies the areas of responsibility for the California High-Speed Rail Authority (Authority), 
Program Risk Management Team (PRM), Program Construction Management Team (PCM), 
Regional Consultants (RC), and Design Builders (DB) at each major step in the Delivery Risk 
Management processes. These responsibilities are described as Approve (A), Review (R) and 
Perform (P). 

 
Risk Management Stage Authority PRM

/ 
PCM 

RC
/ 

DB 
1 Identify Risk(s)/Opportunities 

and keyed to Cost 
Estimating Methodology 

- R P 

2 Assessment: Potential 
impacts, probability, and 
statement of assumptions, 
supporting doc. 

- R P 

3 Analysis - P R 

4 Management: identify 
potential mitigations, assign 
responsibility for carrying out 
these mitigations 

A R P 

5 Monitor and Review - R P 

Note: A = Approve, R = Review, P = Perform 
 
Figure 2 summarizes the process with areas of risk register development that are primarily the 
responsibility of the Regional Risk Manager and the DB Risk Manager and their team in orange. By 
contrast, the responsibility of the Program Risk Management Team and the PCM is shown in blue. 
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Figure 2 Delivery Risk Management process flowchart showing the five main stages of risk management

RC and DB Manager responsibility 

PRM’s and PCM’s responsibility  
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3.2.1 IDENTIFICATION 

Proper risk identification considers the program’s objectives and identifies events or situations  
that might act against these objectives (risks) or advance these objectives (opportunities). At 
the high level, the potential risk identification process should start with listing all major issues 
in a matrix. Through the screening and filtering criteria, the objectives identified will be refined 
with additional input from stakeholders. I proposed that the risk evaluation process starts with 
a matrix consist of screening criteria that represent the key conflicts encountered by the 
Authority.  For environmental issues, the screening criteria should include conflicts from 
utilities, right of way (ROW), and sensitive environmental concerns. The screening criteria is 
required to evaluate project design changes and future issues, including major fatal flaws and 
deal-breakers, for narrowing down the criteria for risk evaluation and consensus development. 
The matrix is typically developed by the RCs or DBs and reviewed by the PCMs or PMTs. 

The risk identification process consists of four elements: 
• Description of the risk/opportunity 
• Associated cost and/or schedule elements 
• Specification of the Cause/Effect relationship 

 
Criteria/ 
Fatal Flaw 

Screening 
Criteria 1 

Concept 
Design 
Limits 

ROD/NOD 
Analysis 

Re-exams 
and Permits 

Design 
Change 

Final Route 
Selection 

1 Identify Major 
Utilities 

Magnitude of 
utility conflicts 

Major design 
conflicts 

Major utilities 
listed 

Locations and 
limits of major 

utilities and 
limits 

Vertical and 
horizontal 

specs 

Detailed 
utilities 

description 

2 Identify 
Major ROW 

conflicts 

Substantial 
ROW 

conflicts/station 
requirements 

Identify ROW 
conflicts 

List ROW 
conflicts 

Analyze 
partial/full 
takes and 

access issues 

Analyze 
partial/full 
takes and 

access 
issues 

Detail ROW 
conflicts 

3 Identify 
Sensitive 

Environmental 
Resources 

Sensitive 
resources in 
the footprint 

Identify 
Sensitive 

Resources 

List Sensitive 
Resources 

Characterize 
resource 

constrained 

Characterize 
resource 

constrained 

Detail 
resource 
impacts 

4 Identify natural 
and cultural 
resources, 

national parks 

Major cultural 
resources 

Identify major 
resources 

List major 
resources 

Characterize 
impacts of 
resources 

Characterize 
impacts of 
resources 

Detail 
resource 
impacts 

5 Identify system 
interconnection 

Major system 
issues 

Identify major 
elements 

List major 
elements 

Characterize 
system 

connections 

Characterize 
system 

connections 

Detail 
junction 

requirements 
6 Identify 

construction 
staging/access 

areas 

Location of 
staging /access 

areas 

Rough 
Locations 

List Locations Understand 
staging 

sequences 
and 

construction 
impacts 

Understand 
staging 

sequences 
and 

construction 
impacts 

Detail 
staging/ 

access areas 

   Criteria: from rough order of magnitude to refined information and investigation to bring 
stakeholders along in clear compelling comparison tradeoffs 
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Descriptions and cause/effect relationships will be refined over time. Initially, it will suffice if it 
is clear what the assumption is to participants and can be generally understood by outside 
reviewers. 
There are two primary goals for this stage: 

1. Development of a comprehensive list of assumptions underlying the cost and 
schedule estimates 

2. Inclusion of enough description in the form of the description itself and the 
cause/effect relationship that the team will be able to move forward with the 
assessment stage 

Specifying a cause/effect relationship serves three purposes: 
1. Establishes a clear understanding and definition of the issue under consideration 

that general risk/opportunity statements do not 
2. On the cause side, suggests possible mitigation measures once the management 

stage is reached 

3. On the effect side, serves to tie the identified risk or opportunity to the 
project’s objectives, presaging the impact assessment 

Given the risk register development process’s reliance on the expertise and judgment of the 
contributors, it is critical that Risk Managers involve (and motivate) the right people. It is 
recommended that individuals with the following areas of expertise be involved with the initial 
risk identification, assessment and management workshop and as required for follow on risk 
management efforts by the Regional and DB Risk Manager: 

• Implementation Planning 
• Environmental Planning 
• Environmental Construction Support 
• Funding/Approvals 
• Project Management 
• Engineering Design 
• Architectural Design 
• Cost Estimating 
• Scheduling 
• Budgeting/Controls 
• Real Estate 
• Constructability/Contractor 
• Operations 
• Other Technical (e.g., Legal, Permitting/Procurement) 

• Risk Facilitation 

The above are general recommendations – the particulars of a region may not require all 
areas indicated or may require other, additional areas of expertise. Regional Risk Managers 
will, however, be expected to submit a record of personnel together with their area of expertise 
that indicates appropriate personnel with requisite experience were involved in risk 
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identification, assessment, and primary mitigation activities. It is understood that the Risk 
Manager alone will not have the expertise to identify and assess the risks for a program of 
this size or complexity. Selecting and motivating the right people, especially in the context of 
risk workshops, will be one of their primary duties. 
The PMT and PCM will provide personnel to facilitate the initial risk workshop in each region 
to establish a consistent basis for future efforts by the Regional Risk Managers. 
INTEGRATING RISK MANAGEMENT WITH COST AND SCHEDULE ESTIMATING 

Risk identification should be done in conjunction with the development and review of cost and 
schedule estimates. The first stage of identifying risks should be a clear delineation of all 
assumptions (both positive and negative) that underlie the current estimates and schedules. 
Risk Managers will ‘walk’ the cost estimate with the project team, noting any assumptions. 
The same should be done with the schedule with respect to overall structure of the schedule 
and the individual activity durations. The project team should identify and note these 
assumptions, determine the validity of these assumptions and, ultimately, how likely they are 
to remain valid as the project progresses. Making these assumptions explicit should be the 
first step in the development of the risk register. 
The easiest and most effective way to accomplish the above is to make the cataloguing of 
assumptions part of the development process for the cost and schedule estimates, beginning 
with the 15% design level. Regional Risk Managers should also review hazards identified as 
part of System Safety efforts with the project team. In particular, any proposed mitigations to 
these hazards with cost or schedule implications should be checked against the cost and 
schedule estimate to see if they have been accounted for. If not, the mitigation needs to be 
included in the risk register as a potential change to the cost/schedule. For such risks, the 
potential impact is the estimated cost of the mitigation and the likelihood is the probability that 
this mitigation will be enacted. For these risks, Risk Managers will work with their teams to 
develop likely cost/schedule impacts with System Safety personnel providing guidance for the 
probability assessment. This issue will be discussed further in the following sections. 
Regional Risk Managers are expected to be fully aware of all assumptions embedded 
in the cost and schedule estimates and what they indicate with regards to what is, and  
more importantly, what is not, represented by the cost and schedule estimates. 
Once the above basis has been established, Regional Risk Managers can move to more ‘free- 
form’ identification with a review of hazard checklists (one example is provided in Appendix C 
– General Hazard Checklist), plans and profiles and historic problem areas on other similar 
projects (as given in the RMP, including reference works cited there). 
When these reviews point up risks not associated with the previously identified assumptions, 
RCS Risk Managers should work with the project team to develop descriptions and 
cause/effect relationship and associate the risk with the appropriate cost or schedule element. 

 

3.2.2 ASSESSMENT 

Based on the risk and its potential impact on the project’s objectives, each risk will be assessed 
for potential impact and probability in semi-quantitative (numeric ranges) or quantitative (specific 
dollar amount or duration) terms. A risk assessment scoring guide showing the quantitative 
likelihood and impact ranges is provided in the Appendix B – Risk Scoring Guide, and should be 
used when assessing both the impact and probability of risks. Any support for this assessment 
(e.g., contract terms, relevant past projects, formulas) should be recorded at the time the 
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assessment is made. As with the rest of the stages, assessments will be periodically revisited and 
refined. 
Impacts should be assessed in terms of identified project objectives and a single risk may have 
numerous potential impacts. While there are a number of other potential impact areas specified 
for assessment (e.g., environmental, construction safety, legal/community relations), these can, 
and generally will, be translated and specified in terms of potential cost and/or schedule impacts 
to the project. This should not be understood to mean that project is only concerned with risks 
that explicitly impact cost or schedule. 

The goal for assessment is two-fold: 
1. Develop broadly accurate (as opposed to precise) estimates of potential impact and 

probability 
2. Ensure relative accuracy with a consistent approach 

With regards to the second point, an inconsistent approach that inaccurately elevates the 
importance of some risks and lowers others will distort management priorities and hamper risk 
management efforts.. 
The assessment has two broad deliverables: 

1. The assessment itself 
2. Assumptions or supporting information underlying these assessments. 

The assessment is composed of two parts: 
1. Potential impact of the risk (quantified as cost or duration ranges) 

2. Probability that the event or situation will occur. 
Risk Managers should make a clear delineation between impact assessment and 
probability assessment and proceed in the order indicated above. If these two steps are not 
clearly separated, especially in a workshop format, there is a tendency for participants to conflate 
the two. For example, risks that the assessors feel are low probability may end up with lower 
impact assessments than would otherwise be justified. As the assessment motivates the 
prioritization for management, risks that in actuality have the potential for high or even catastrophic 
impacts on budget or schedule may not receive the management attention that they should. Risk 
Managers should explicitly ask participants 

‘Assume the risk event or situation happens, what would the impact be?’ 
Only once some consensus (in the case of a group) impact assessment has been established 
should the Risk Manager begin considering the probability assessment. Once the probability 
assessment is made, the risk is considered fully ‘quantified’ and the risk exposure for the project 
due to the individual risk is given by 

Risk Exposure = Impact X Probability 

An even more common problem than the conflation of probability and impact is the tendency of 
participants to confuse the manageability of a risk with the risk exposure it represents. Significant 
problems arise from mixing assessment and management discussions in the context of Risk 
Management. Potentially severe risks for which participants can think of a number of solutions 
are inevitably downgraded during assessment; otherwise, minor risks for which none of the 
participants can readily think of solutions end up with higher exposure values than are otherwise 
justified. 
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Risk Managers must draw a bright line between assessment and management discussions 
on the first identification, assessment, (prioritization), and management cycle. It is likely 
that they will have to actively delay management discussions until the assessment is 
complete. They should also alert participants to the problem so that they can defend 
against this bias in their assessments. 
RISK SCORING 

As indicated below, the risk assessment scoring employs relatively broad ranges for both potential 
impact and probability. 

 

 1 2 3 4 5 

Likelihood Very 
Unlikely 

(1 - 10%) 

Unlikely 
(11 – 35%) 

50/50 
chance 

(36 – 64%) 

Likely 
(65 – 89%) 

Highly 
Likely/ 
Near 

certainty 
(90 - 99%) 

Cost Tens of Hundreds Millions Tens of Hundreds 
Impact 

($) 
Thousands 
($10,000 to 
$100,000) 

of     
Thousands 
($100,000 
to $1 Mil) 

($1 to $10 
Mil) 

Millions 
($10 to 

$100 Mil) 

of Millions 
(>$100 Mil) 

Schedule 
Impact 

(workdays) 

Days Weeks 1-3 Months 3-12 
Months 

Year or 
longer 

 
Where more specificity is justified, either on the initial assessment or subsequent reviews, the 
assessment team can supply their own, narrower range. Additionally, if a particular value between 
the lower and upper bounds of the assessment judged more likely than others it can be designated 
as ‘Most Likely’. 
Narrower probability ranges than those above can also be used. Given the nature of delivery risks, 
however, it is generally less likely that narrower ranges are justified. 

When assessing a risk that may impact multiple points or segments, the description and 
cause/effect relationship can help determine whether it is more appropriate to break the risk up 
into multiple instances, each affecting a specific point or segment (such may be the case with 
Right of Way (ROW) risks where there are issues specific to a particular parcel) or keep it as a 
single risk with an impact assessment that represents the total potential cost of the risk. In either 
case, the decision can be reviewed once specific mitigations are identified. If the same mitigation 
action is likely to affect the risk for all the individual instances equally, consider treating it as a 
single large risk. If different mitigations will need to be applied at different points on the alignment, 
it is recommended that the risk be broken up into individual instances. 

An exception to the relatively wide probability ranges given above commonly occurs as the project 
progresses: the case when the underlying risk event or situation has occurred but the 
cost/schedule impact on the project is still uncertain. The example mentioned earlier – when the 
delivery risk is mitigation to a hazard identified as part of System Safety efforts – is a common 
case. Once (if) it is determined that the mitigation will be incorporated into the design, the 
probability is designated as 100% with the risk stemming from the uncertainty surrounding how 
this change will impact the project. As the design for this element develops, the impact range can 
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be progressively narrowed until it reaches a stage where it is appropriate to transition it out of the 
risk register and incorporate it into the base cost or schedule. 

Example: 

Description: In response to system safety efforts regarding intrusion protection, there is the 
potential that barrier walls will be required at locations x, y, and z (more locations 
possible). These barrier walls are not part of the current design or cost estimate. 

Cause/Effect: mitigation to intrusion hazard requires barrier walls / barrier walls of length 
l (each) added at locations x, y, z 

Assessment: $10’s of Millions, likelihood: likely (65 – 90%) 

If the barrier wall was subsequently required, the probability would be changed to 100% and the 
impact narrowed as locations were solidified and wall designs developed in anticipation of this 
risk’s removal from the register and incorporation in the cost and schedule estimates as an 
additional element. 

 

3.2.3 ANALYSIS 

For Regional Risk Managers and their project teams, the Analysis stage will consist of the 
prioritization of risks in anticipation of the Management stage of the process, as indicated in Figure 
2. This will be relatively straight forward for cost risks, as the risks can, preliminarily, be ranked 
by mean exposure. For schedule risks the situation may be more complex as the potential 
exposure is not only due to the absolute value of its assessment, but also where it falls in the 
schedule. For CPs, the amount of delays (in days) can be compared to the overall baseline 
schedule established during the contracting phase for the CP. Specifically, how much float the 
associated activity has in relation to the duration of the potential delay. The Program Risk Manager 
will employ Monte Carlo Simulations for analysis in such situations as and when it is needed in 
support of Regional Teams’ efforts. 
The prioritization of risks that result from this analysis is intended to inform, not define, the 
prioritization developed by the regional teams in consultation with the PRM and Authority. It is not 
the exclusive means by which this prioritization is determined. In practice, this analysis will take 
place concurrently with the Regional Team’s efforts and, generally speaking, the Regional Team’s 
risk management efforts will move from Assessment to Management in accordance with their own 
preliminary prioritization of individual risks. Prioritization is discussed further in the following 
section. 

 

3.2.4 MANAGEMENT 

The discussion in this section refers specifically to activities and deliverables of the management 
stage of the Risk Management Process as given in Figure 2, not general risk management 
processes and deliverables discussed earlier. 

Management stage tasks: 
1. Determine what management strategy is appropriate for the given risk: 

• Avoid (eliminate the probability of occurrence with, e.g., design changes), 
• Reduce (limit the potential impact and/or probability), 
• Transfer (to a third-party), 
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• Accept, or 
• Optimize (in the case of opportunities). 

NOTE: any decision to ‘accept’ a risk, i.e., not develop mitigations for, or actively 
manage, the risk, must be made in consultation with the PMT or PCM. In case of 
optimization, the DB or RC team may provide an assessment of alternative options or 
design refinements to meet the construction or operational parameters of projects without 
jeopardizing rail development objectives in Section 3.1. 
2. Identify actions (if any) that can be taken by the Regional and Design Build Team 

members to reduce or eliminate the potential impacts, likelihood of occurrence or both 

3. Specify a ‘due-date’ for all actions identified in (2.) 
4. Inform the regional Project Manager and Program Risk Manager of any risks for which 

management responsibility is more properly the responsibility of the PMT or Authority; 
specifically when the proposed mitigation(s) require action by persons outside the 
immediate regional or system team. 

5. Identify individual team members that will take responsibility for carrying out any 
identified risk mitigations – with reference to the above strategies, if risk/opportunity is to 
be: 

a. Avoided, reduced, or optimized a specific team member with the ability, both in 
terms of expertise and authority, to effectively manage the risk (or capture the 
opportunity) within the project team must be named as the responsible party; 

b. Transferred, this party must be named; 
c. Accepted, the Regional Project Manager assumes responsibility for monitoring this 

risk and periodically reassessing the advisability of this management strategy 
While the previous risk register development work in identification and assessment can be largely 
driven by the Regional Risk Managers, management decisions made during this stage are largely 
made by Regional Managers and Regional Project Managers as prioritization, choice of 
management strategy, and action assignments involve core management responsibilities. The 
principal duties for Regional Risk Managers during this stage are: 
• Assist Regional and Project Managers in development of mitigations,  and  more  generally by 

facilitating the above tasks 
•  Oversee progress on action items, ensuring action items are completed on time and acting 

as a resource for the rest of the project team 
The risk register should stand as a concise action plan. The risk register will include a 
preventative lookahead of all prior lessons learned on risks encountered and the actions taken 
with the PCM and PMT. As such, it should provide what, who and when of the project’s risk 
response and should provide answers to the following: 

 

 What are we going to do to limit the project’s risk exposure due to the identified 
risks? 

 Who is going to do it? 
 

 When is it going to be done? 
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In determining the management prioritization, Regional and Regional Consultant Managers 
should consider the following: 

• ‘Manageability’ – Have mitigations to the risk been identified? How effective are these 
mitigations likely to be? 

• Cost/Benefit – How much will the proposed mitigations cost and how does this cost 
compare with the potential cost of the risk event/situation should it occur? 

• Intangibles – how might the risk event/situation affect the project (or program as a  whole) 
if it occurred in ways less tangible than additional cost or delay (e.g., reputation or 
community relations)? 

• Worst-Case Scenario (upper bound considerations) – certain risks, due to low probability 
and/or low ML and lower bound assessments, may have relatively low mean values 
despite a potentially catastrophic impact should the risk occur (as indicated by the upper 
bound of the impact assessment); these types of risks may warrant more management 
attention and resources than other risks with similar or even slightly higher mean risk 
exposure values. 

In conjunction with this prioritization or following it, Regional and Regional Project Managers can 
determine an appropriate strategy. Decisions regarding what constitutes ‘appropriate’ may be 
informed by subsequent development of mitigations. 
Per task 4, above, responsibility for the management of individual risks will be assigned to 
individuals in the best position to manage the risk; once the project team has decided that a 
particular risk should be actively managed and a general management approach is determined 
(limiting the probability of occurrence, the severity of the impact, or both): 

1. An individual with necessary expertise and authority will be assigned management 
responsibility for the particular risk. 

2. Individual action items will be determined and assigned depending on the size and 
complexity of the risk. These actions may be assigned to the same person who has overall 
management responsibility or, for larger issues, may take the form of an ad-hoc team of 
individuals in the best position to carry out mitigating actions; tasks should be well-defined, 
assigned to named individuals and have a due date. 

All risks must either be assigned to a specific individual on regional team for management 
or, if no one on the regional team is in a position to properly manage the risk, brought to 
the attention of the Program Risk Manager for assignment. 

 
3.2.5 MONITOR AND REVIEW 
The process as outlined in the previous steps is intended to be continuous and ongoing for the 
life of the project. Regional Managers, Regional Consultant and Design Build Project Managers 
and Risk Managers are expected to regularly monitor and review their risk management efforts to 
ensure compliance and maintain current records of their risk management efforts. In particular: 

• Individual Risks (and opportunities) should be regularly reviewed to ensure that they 
accurately describe a current threat to project objectives, that their assessments reflect 
the best estimate of potential impacts and probability and that management strategy and 
mitigations are well-founded 

• Individual team members with management responsibility for one or more risks should 
monitor and be able to report on the above for their particular risks to their Regional Risk 
Manager 
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• The Regional Manager, Regional Consultant and Design Build Project Manager and Risk 
Manager should be able to identify and report on the key risks facing them at the current time 
• The status of individual mitigations should be regularly updated to reflect the current status 

of these efforts and team member responsibilities 

It is suggested that these reviews and updates of the register  itself  proceed  on  an  incremental 
(continuous) basis with individual team members or functional groups – groups larger than five or 
six are not conducive to detailing individual risks, nor is it generally a productive use of most 
participants’ time. Additionally, scheduling all the individual team members who may contribute to 
any single part of the process at one  time  generally  precludes regular reviews and leads to start-
stop-start-stop risk management efforts and meetings largely given over to recalling what was 
discussed and decided at the previous meeting. 
It is the responsibility of the Regional and Design Build Risk Manager to motivate and schedule 
these small- scale reviews and update sessions with the individual or functional groups. It is the 
responsibility  of  individual team members or group leads to alert the Regional Risk Manager  of 
any changes in previously identified risks, or new risks that have been identified in the course of 
their work, in a timely manner. The Program Risk Management Team should be appraised of 
individual risk that arise through risk identification process, and remain nimble and available to 
offer guidance, resources, and technical support. 

The entire team should review the current status as a group  as  the  Regional  Project  Manager 
sees fit, though it is suggested that these meetings do not take place less often      than once a 
month. These larger sessions are  not  intended  for  identification  or  reassessment of individual 
risks but instead as updates for the team as a whole on the big challenges facing the project, 
what is being done about  them  (or,  in  the  absence  of identified mitigations, discussion about 
what can be done) and general discussion about any issues on the horizon. The Regional Risk 
Manager can follow-up with individuals or smaller groups after the meeting to further develop and 
refine any issues  raised  at  the  general  review meeting. 

 

3.3 DOCUMENTATION AND REPORTING 
Effective risk reporting allows management to quickly grasp the key concerns and recent changes, 
identify who has prime responsibilities for actions as well as the status of priority actions. The 
information provided needs to address the following questions: 

• “What are our key risks/showstoppers and what is being done to manage them?” 
• “Which key risks have ineffective responses or outstanding improvement actions?” 
• “What has changed since the last period?” 
• “What could prevent us delivering on the strategic program objectives and what is being 

done to mitigate these issues?” 
• ”What is the reason for current performance gaps and do the risks and opportunities 

identified previously explain this? If not, what must be done to improve our risk and 
opportunity management and our forecasting?” 

Regional teams will answer these questions with respect to both their own specific objectives and 
the larger program objectives and be diligent about alerting other organizational elements about 
any potential issue that may impact these other elements or the objectives of the program as a 
whole. 
In addition to the risk register itself and information sufficient to answer the above questions, 
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Regional Risk Managers should maintain the following current records/logs: 
• A complete record of any information used as a basis for conclusions contained in  the 
report, either as reference or full item 
• Explicit record of assumptions underlying all significant risks/hazards  contained  in the 
risk register with respect to the identification, impact assessment or management 
• Meeting log identifying subject matter, location, duration, date, participants, and 

experience 
The Program Risk Manager will develop a common report format  in  consultation  with  Regional 
Risk Managers to facilitate the above and ensure consistency across regions and systems. This 
report template will be provided to Regional Risk Managers in advance of their first report. 

 

3.4 Recommendation for Risk Managers for Future Design Build Projects 
 
Since the Authority’s development of this Risk Register Protocol for the Regional and Core System 
Teams, there have been continuous evolution and understanding of risk decision making. Beginning 
in 2013, the Authority and the Federal Railroad Administration have certified two environmental 
documents that enabled procurement of four Construction Packages in the Central Valley. Additional 
environmental permitting has taken place following the CEQA and NEPA review necessitating a 
revision and review of the approved Record of Decision/Notice of Determination. In some areas, 
design refinement and variation have triggered additional steps and approvals. Documenting how 
the project has evolved through construction and design, and the roles of the PCM Team and the 
interfaces with the Design Build contractors are critical to understand how environmental approval 
and changes have been occurring.  
 
Construction Package managers also have developed their own project specific risk registers to suit 
the specific features of the segments under review. As an Environmental Oversight Manager for a 
Construction Package that is going through active construction review, I would like to make some 
recommended additions for future considerations in the development of the construction phase risk 
registers. I propose documenting these protocols in the risk register development process to better 
understand the implications of the change orders, delays, and overall risks impose on future project 
delivery.  
 
The following additional steps are recommended during the development of the risk registers in 
Design Build packages: 

 
• The risks to be identified should encompass all the disciplines for each Construction 

Packages, not just conceptualization of risks at a high level. 
• The types of risks that emerge are generated from the change order data. 
• The types of risks can be separated generally into three categories, and these categories are 

CHSRA risk, PMT or PCM (i.e., management risks), and DB contractor risks (Table 4a: Fifteen 
Common Delay Factors) 

• Environmental risks are those risks that result in increasing time and/or cost for completion 
and decreasing quality of overall work products. Examples may range from extra field 
surveys, inadequate ROW access, poor understanding of field environment (need additional 
geotechnical investigations), conflict with utilities, and general deviation from permit 
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requirements leading to additional re-exams contribute to rework and delays. 
• The primary risk management responsibilities should be defaulted to the lowest organizational 

level. If risk cannot be resolved at the lower level, the risk should be elevated to higher level 
of the CHSRA in accordance with the elevation protocol established by the CHSRA. For next 
level management to take actions on reviewing certain risks, higher risks are then prioritized 
over lower level risk, and appropriate response mechanisms are then developed to address 
and mitigate higher level risks. 

• The risk managers from the CPs may need to consult with the SME, project risk manager, and 
project construction team to identify and track the risks arisen from the project on a periodic 
basis.  

• Meetings with the program and organizational risk management teams should be periodically 
scheduled with project teams to review the risks that are being elevated to current 
organizational understanding (II. Overview of Data Sources: Data Collected and Data 
Review).  

• Best Management Practices and lessons captured from current and prior risk events 
should be retrievable in a repository (i.e., SharePoint) for future segment development.  

• Monthly and quarterly risk management sessions should continue to capture issues 
arising from within CPs until all claims and change orders have been processed, and the goals 
of the contract are met. 

Based on these general recommendations to minimize delays and improve communications, a 
series of program and project specific recommendations can be made. The following Tables 1 and 
2 provide key recommendations for the PMTs and PCMs. These tables identify the 
recommendations and identify the data that is required in order to carry out these recommendations 
at various stages of project. 
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Recommendation Data Required Data Sources 

Engage in cross-
functional Task Force to 
provide comprehensive 
reviews and feedback of 
key environmental 
issues across the 
program and project 

Technical Guidance Memos
  
Environmental Compliance 
Plan 
Project Requirements 
Documentation  

Reference Materials 
Compliance Records 
Contract General and 
Specific Provisions 

Actively manage risk 
and issues at the 
programmatic levels 
Updates to the lessons 
learned repository 
following Change 
Orders 

Issues Log 
Current Risk Register 
Lessons Learned Database 
EMMA database 

Meeting Summaries 
Change Order  
Meeting Summaries and 
Interviews 
Reference Materials 

Engage Subject Matter 
Experts (SMEs) as 
necessary to review 
supporting 
documentation for 
change 

Technical Deliverables 
Change Documentation 

Change Orders 
Reference Materials 

 
Table 1 Programmatic Level Recommendations for PMT 

 
Recommendation Data Required Data Sources 

Increase environmental 
compliance personnel to 
support construction 
field implementation: 
recommend 1:1 ratio 
(one CP team member 
to one CAHSR staff) 

Resource Management Plan 
Project Management Plan 
Environmental Compliance 
Plan 

Reference Materials 
 

Establish prompt 
response and 
turnaround time with 
agency reviews for 
subsequent re-exams 
and permits 

Updates to CP project 
schedule 
Review of critical path 
Review of field survey 
protocol 

Field Notes 
Reference Materials 
Change Orders 
Agency Notifications and 
Checklists 

Co-locate experienced 
environmental 
resources and conduct 
training and 
development at the DB 
level for all project 
environmental team 
members 

Resource Management Plan  
Resource Assignments 
Approved Workers 
Education Awareness 
Programs and other 
Environmental Training 
Modules 

Reference Materials 
Field Notes 
Agency Notifications and 
Checklists 

 
Table 2 Project Level Recommendations for PCM 
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APPENDIX A – RISK REGISTER TEMPLATE 
 
 

Risk Events 
Worksheet 

IDENTIFICATION 
Include enough detail for other team members to be able to form their own 

assessment of this risk and its significance to the project 

ASSESSMENT 

 as
se

ss
m

en
t MANAGEMENT 

Actions that may be taken by the regional project 
team to limit pessimistic (maximum) outcomes and/or 

make optimistic (minimums) more likely 
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Risk I.D. 
Number 
[FTA Code - 
Risk #] 
e.g., 10.04 - 02 
for the second 
risk identified in 
FTA cost code 
10.04 

Short Title Cause Most Likely Effect 
on project 
objectives 

Categorization by 
Mitigation Timing 
1. Requirements Risk [R] 
2. Design Risk [D] 
3. Market Risk [M] 
4. Construction Risk [C] 
a. Early Construction 
Risk [C-E] 
b. Mid-Range 
Construction Risk [C-M]. 
c. Start-Up / 
Substantial 
Completion Risk [C-L] 

Cost 
Impact/Severity 
Estimated 
Range ($) 
Assume the 
event happens, 
what is the 
Most Likely 
impact? 
 
1. 10's of 
Thousand
s 
($10,000 
to 
$100,000) 
2. 100's of 
Thousands 
($100,000 to $1 
Mil) 
3. Millions ($1 to 

Schedule 
Impact/Severity 
Estimated 
Range 
(workdays) 
Assume the 
event happens, 
what is the 
potential 
impact? 
 
1. Days 
2. Weeks 
3. 1 - 3 Months 
4. 3 - 12 Months 
5. Year or longer 

Probability 
 
1. Very Unlikely 
(1 - 10% 
Probability) 
2.Unlikely (11 - 
35%) 
3. 50/50 chance 
of occurring (36 
- 64%) 
4. Likely (65 
- 89%) 
5. Highly 
likely/Near 
certainty (90 
- 99%) 
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Management 
Strategy 
1. Avoid 
2. Mitigate 
3. Transfer 
4. Accept 
5. Optimize 
Opportunities 

Mitigations 
Including due 
date for 
action 
assignments 

Responsible 
Party (if Mgmt. 
Strategy is (1), 
(2), (3) or 
(5) 

    $10 Mil) 
4. 10's of 
Millions ($10 to 
$100 Mil) 
5. Hundreds of 
Millions (>$100 
Mil) 
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APPENDIX A.1 – Revised RISK REGISTER TEMPLATE FOR THE CONSTRUCION PACKAGES 
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APPENDIX B – RISK SCORING GUIDE 

 
 

QUANTITATIVE RANKING 
 1 2 3 4 5 

Likelihood Very Unlikely 50/50 Likely Highly 
 Unlikely (11 – 35%) chance (65 – 89%) Likely/ 
 (1 - 10%)  (36 – 64%)  Near 
     certainty 
     (90 - 99%) 

Cost Tens of Hundreds Millions Tens of Hundreds 
Impact Thousands of ($1 to $10 Millions of Millions 

($) ($10,000 to Thousands Mil) ($10 to (>$100 Mil) 
 $100,000) ($100,000  $100 Mil)  
  to $1 Mil)    

Schedule 
Impact 

(workdays) 

Days Weeks 1-3 Months 3-12 
Months 

Year or 
longer 
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RISK MATRIX
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APPENDIX C – GENERAL HAZARD CHECKLIST 
Part A: Project Related 
Engineering 

Current design status / significant design development in detail design phase 
Complexity, constructability of design for both aerial and underground elements 
Increase in performance requirements/standards between now and final design 
Final design criteria more detailed than currently assumed 
Increased complexity (Civil and Systems Design) 
Increase in amount of underground construction 
Inadequate geotechnical information 
Insufficient research on existing facilities 
No precondition surveys of existing buildings/structures 
Requirements for new technology 

Environmental 
NIMBY forces realignments 
Noise (Construction and Operations) 
Construction induced dust, vibration, settlement 
Ground Contamination 
Restrictions in hours of construction 
Holiday Moratoriums on construction work 
Disruption of Services 
Vehicle / Pedestrian conflict 
Major road and traffic diversions 
Access needs for Emergency Services 

Third Party Impacts 
Potential impacts to public/private property 
Impacts to utilities 
Impacts to public transportation 
Loss of local business (Retail, Restaurants, Hotels) 
Potential for adjacent building damage 
Property taking and easements are underestimated 

Logistics and Schedule Impacts 
Contract packaging and procurement – number of contracts 
Advance Utility relocations 
Contractor interference between adjacent segments 
Production rates slower than assumed 

Systems – Procurement, Installation, Operations and Maintenance 
Procurement of new / additional rolling stock 
Communications 
OCS and Signaling 
Special Trackwork 
Traction Power / substations 
Station facilities 
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Part B: Programmatic 
Political advocacy for the project / 
Public acceptance / Local opposition groups 
Potential for major change in project alignments 
“Missing” segments within a corridor 

 

New Regulatory Requirements 
Potential for stoppages by other parties or situations 
Timeliness of FTA, State, City, and Local Agency permits 
Discovery of Archeological Sites 
Identification of Historic Sites 

 

Sources/Availability of funding 
Synchronization of projects and funding 
Inflation and increase in borrowing rates 
Major increase in raw material prices 
Cost Escalation due to delays in starting projects 
Fluctuations in US$ exchange rates 
Fluctuations in property values 

 

Contracting Climate - Unacceptable bid responses 
Workload/Capacity of regional contractors / availability of skilled workforce 
Labor relations / regulations / disputes/ strikes 
Competing activity on selected sites/availability of access to work when required 
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