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Executive Summary
R.W. Block Consulting, Inc. (RWBC) was engaged by the Revenue Bond Oversight Committee (RBOC) to

perform the following two tasks:

TASK A — Analyze the estimate at completion (EAC) and schedule at completion (SAC) for five
projects in the Water System Improvement Program (WSIP). The primary objective of this task is
to evaluate whether the current methodology used by the WSIP team provides realistic and
reliable projections. The outcome of TASK A is our determination of the likelihood that each of
the five projects analyzed will be completed within projected EAC and SAC parameters. RWBC

was provided with four scenarios to use in analyzing each project, as follows:

1. Highly Likely — The consultant believes that there is a 90% or greater likelihood that the
projects/program will be completed on time and within budget.

2. Very Likely — Same as above, except with an on-time and on-budget likelihood of 80%-90%.

3. Somewhat Likely — Same as above, except with an on-time and on-budget likelihood of 70%-
80%.

4. Unlikely — Same as above, except with on-time and on-budget likelihood below 70%.

TASK B - Evaluate WSIP delivery costs, defined as soft-costs or non-construction costs, including
project and program management, planning, engineering, environmental review and permitting,
and construction management costs. The outcome of TASKB is our observations and

recommendations associated with projected soft costs to complete the WSIP.

TASK A RESULTS
Figure 1 below provides the results of our WSIP project evaluation. The subsequent sections of this report

expand on the methodology and approach used to evaluate each project.

FIGURE 1 - WSIP PROJECTS EVALUATED CONFIDENCE LEVEL CONCLUSIONS

WSIP Project Ref. Project Name Confidence Level
CUW37401 Calaveras Dam Replacement (CDR) Unlikely (below 70%)
CUW35901 New Irvington Tunnel (NIT) Very Likely (80%-90%)

Bay Division Pipeline (BDPL)
CUW36801 Reliability Upgrade Tunnel Highly Likely (90% or higher)
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WSIP Project Ref. Project Name Confidence Level
Harry Tracy Water Treatment Plant
CUW36701 (HTWTP) Long Term Improvements Somewhat Likely (70%-80%)
Crystal Springs/San Andreas (CSSA)
CUW37101 Transmission System Upgrade Unlikely (below 70%)

Although our recommendations may not reflect that all projects will be completed on-time and within
budget with a 90% or higher confidence level, we found that the WSIP management team has overcome
difficult challenges on all five of the projects analyzed and that the program and project staff have worked
diligently to ensure positive outcomes for the WSIP. Steps taken to mitigate cost creep included the use
of formalized processes and procedures to review and proactively evaluate additional cost and time
requests and the use of trends to project future cost/time required. As indicated in subsequent sections
of this report, we found all WSIP project/program teams to be technically competent and to have a full

understanding of the project requirements and activities needed to complete the work.

Based on the results for the five projects, but primarily driven by the encountered condition on the
Calaveras Dam Replacement project (CUW37401), we conclude that the WSIP will not be finished on time
and within budget as of the September 30, 2012 data date and corresponding approved budget at the
time ($4,585.6M with an end date of July 26, 2016). This conclusion is also supported by the most current
forecast to completion generated by the WSIP management team included in the March 22, 2013 Notice
of Posting for Consideration of Revisions to the San Francisco Public Utilities Commission WSIP

($4,630.5M with a projected end date of April 11, 2019).

We also compared the value of our independent estimate for costs at completion for the five projects
evaluated and found them to be within 3% of the latest estimates prepared by the WSIP management
team (Notice of Public Hearing, March 22, 2013 Notice of Posting for Consideration of Revisions to the
San Francisco Public Utilities Commission WSIP) as shown in Figure 42. Based on the principle of
independent cost estimate reconciliation used by the Department of Transportation as well as other
federal agencies, RWBC used a +/- 10% variance as the threshold to establish reasonability of presented
forecast data prepared by the WSIP management team for the five projects evaluated. Based on the
results that reflect a 3% variance between RWBC's forecast and WSIP management'’s forecast, we conclude
that the existing methods used by the WSIP management team to forecast cost and schedule to

completion are both reliable and realistic.
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TASK B RESULTS
We found that the forecast soft costs to complete the WSIP ($909M) have exceeded the current budget
totaling $864M. We also found that the ratio of soft costs to construction spend is forecast to increase

above historical levels (Figure 45).

The task of ramping down a program the size and complexity of the WSIP can be daunting, as multiple
competing interests must be dealt with simultaneously, such as: completing complex projects on which
material unforeseen conditions were encountered, managing contractor performance, while also
gathering and reporting project, regional, and program-wide information, and all while ensuring that

budgetary parameters are maintained.

We recommend that the following actions be considered:

1. Evaluate the possibility of reducing soft costs by eliminating the regional program
management structure.

2. Re-evaluate CDR and HTWTP projected staffing levels for opportunities to reduce costs
through the use of San Francisco Public Utilities Commission (SFPUC) staff and by reducing
overall staff.

3. Evaluate the monthly program management efforts to reconcile all project expenditures using
a Construction Management Information System (CMIS) versus a less frequent reconciliation
that would be offset by a reduction in program management staff needed to perform this
function monthly.

4. Reconciliation of forecast soft costs to complete the WSIP compared to historical
performance as well as reconciliation of WSIP's bottom up analysis to their top down staffing

model using average annual staffing costs.

The sections that follow expand on these recommendations and provide supporting data used to develop

the conclusions reached.

We would like to acknowledge the WSIP program and project management teams, which were, at all
times, professional and courteous, and provided expedited replies to all of our requests for information.

RWBC was also given full access to their CMIS and all data contained therein.
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We appreciate the opportunity to prepare this report as the final deliverable under procurement CS-254,

RBOC Evaluation of the Water System Improvement Program.

Respectfully submitted,
R. W. Block Consulting, Inc.
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Report Organization

Although the material evaluated and the analyses performed were very technical in nature, RW. Block
Consulting, Inc. (RWBC) prepared this report using language that is straight-forward so that readers with
no specific technical background would be able to understand the general concepts presented. This
approach has some limitations, given that discussion of certain topics must incorporate technical
information. In such cases, we attempted to balance the need for technical specificity with the need to

reach the widest audience.

The BACKGROUND section of this report provides information summarizing the overall state of the WSIP,
the manner under which the scope of engagement was developed, and a general overview of RWBC's

tasks.

Following the BACKGROUND section is a narrative outlining RWBC's APPROACH AND WORK PLAN to
perform the work that resulted in our evaluation of estimate at completion (EAC) and schedule at
completion (SAC) for the five projects assigned for evaluation, as well as Water System Improvement
Program (WSIP) soft costs. This section aims to expand on the BACKGROUND section and to provide a

general understanding of the concepts discussed for readers not familiar with the WSIP.

Several sections pertain to the METHODOLOGIES used to evaluate various aspects of each project’s
performance. The purpose of these sections is to provide a general background on each methodology

and parameter evaluated.

The technical analysis and observations on EAC/SAC are segregated for each project evaluated. The
sections containing the project evaluation provide a general overview of the project and RWBC's
assessment of the unique features of each project, as well as detailed calculations on throughput, project
criticality, the cost realization rate (CRR) and time realization rate (TRR), and our independent estimate of
budget (EAC) and time exposure (SAC) supporting our conclusions and observations. Each project
evaluation is included under TASK A: EXAMINE THE PROCESS FOR PROJECTING COST ESTIMATE AT
COMPLETION AND SCHEDULE AT COMPLETION.

Discussion of our evaluation of WSIP soft costs is provided in the section titled TASK B: WATER SYSTEM
IMPROVEMENT PROGRAM DELIVERY COSTS (SOFT COSTS). This section provides background
information on the activities performed to evaluate WSIP delivery costs, as well as the analyses and

calculations that support our observations and recommendations. Additional exhibits provided at the end
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of the report provide detailed data calculations and analyses; a listing of documents reviewed and related

data is also provided.

Background

The City's Revenue Bond Oversight Committee (RBOC) is charged with confirming that proceeds from
revenue bonds issued to support the San Francisco Public Utility Commission’s (SFPUC) Water, Power, and
Wastewater Enterprise infrastructure improvements are being used in a professional and cost effective
manner. Currently, the RBOC is focused on reviewing the SFPUC's delivery of the $4.6 billion Water System
Improvement Program. As of September 29, 2012, the approved WSIP budget totaled $4.6 billion, of
which $2.4 billion had been expended (52.9%)." Of this total currently approved WSIP budget, $2.2 billion
was budgeted for construction, of which $1.3 billion had been expended (59.2%) as of September 29,
20127

As a result of recommendations made to the RBOC by Dr. William Ibbs (Ibbs Consulting) and an SFPUC
Independent Review Panel, RBOC engaged RWBC to perform two tasks. The first task is to analyze EAC
and SAC for five large water infrastructure projects, as shown in Table 1 below. The EAC and SAC
analysis is discussed in the section titled "TASK A: EXAMINE THE PROCESS FOR FORECASTING COST
ESTIMATE AT COMPLETION AND SCHEDULE AT COMPLETION" to coincide with the scope of work

included in the procurement materials that resulted in this evaluation.®

TABLE 1 - PROJECTS INCLUDED IN EAC/SAC ANALYSIS

WSIP Project Ref. Project Name Budget* ($)
CUW37401 Calaveras Dam Replacement 415,638,000
CUW35901 New Irvington Tunnel 319,925,000
Bay Division Pipeline Reliability

CUW36801 Upgrade Tunnel 307,081,000
Harry Tracy Water Treatment Plant

CUW36701 Long Term Improvements 276,896,000
Crystal Springs/San Andreas

CUw37101 Transmission System Upgrade 164,722,000

L WSIP Regional Projects Quarterly Cost Report, 1** Quarter/Fiscal Year 2012-2013 (Table 3.1, "Program Cost Summary").

? WSIP Regional Projects Quarterly Cost Report, 1% Quarter/Fiscal year 2012-2013 (Table 3.1, "Program Cost Summary").

> RWBC's project scope is included in the Request for Proposal (RFP) CS-254: RBOC Evaluation of the Water System Improvement
Program (WSIP).

* WSIP Regional Projects Quarterly Cost Report, Section 5, "Project Performance Summary.”
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The EAC/SAC analysis for these five projects entailed reviewing existing work conditions, performing
project site visits, interviewing project and program management staff, and reviewing applicable EAC/SAC
project data, as further detailed in subsequent sections of this report. The ultimate objective of TASK A

was to answer the following fundamental questions:

1 Does the current EAC/SAC methodology provide realistic, sound, and reliable forecasts?

2. What is the confidence level that the five projects evaluated will be completed within the
currently approved program cost and schedule?

3. Does the EAC/SAC analysis suggest that the overall WSIP program is on
schedule/budget?

In addressing the above questions, RWBC determined the likelihood that the five selected projects would
be completed as projected by the SFPUC's program management/project management/construction
management teams. A four scenario rating scale was used by RWBC in evaluating each project based on

the information reviewed and analyses performed:

1. Highly Likely — The consultant believes that there is a 90% or greater likelihood that the
projects/program will be completed on time and within budget.

2. Very Likely — Same as above, except with an on-time and on-budget likelihood of 80%-90%.

3. Somewhat Likely — Same as above, except with an on-time and on-budget likelihood of 70%-80%.

4. Unlikely — Same as above, except with an on-time and on-budget likelihood below 70%.

The second task performed under this engagement was an evaluation of WSIP delivery costs, defined as
soft costs or non-construction-related costs, including project and program management, planning,
engineering, environmental review and permitting, and construction management. Given the stage of the
WSIP, RWBC focused this evaluation on program, project, and construction management costs, as they
account for the material portion of soft costs. The evaluation of WSIP soft costs is referenced in this
report as TASK B, to coincide with the scope of work contained in the procurement materials that resulted

in this evaluation.’

> RWBC's project scope is included in Request for Proposal (RFP) CS-254: RBOC Evaluation of the Water System Improvement
Program (WSIP).
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Approach and Work Plan to Accomplish TASK A and TASK B
RWBC's overall approach to accomplishing TASK A and TASK B entailed a process of discovery, data

gathering, and data analysis for each of the five projects. The discovery phase commenced with
preparation of a detailed work plan, which was presented to the WSIP management team and RBOC
members at a kickoff meeting on October 30, 2012. Outcomes of the kickoff meeting included an initial
detailed document request to gather background information on cost, schedule, and applicable
contractual information for the five projects to be analyzed under TASK A and for the soft costs to be
evaluated under TASK B. Additionally, the kickoff meeting served as the medium through which we
scheduled site visits and project management interviews. Subsequent to the kick-off meeting and prior to
conducting site visits, RWBC was provided with a wide range of documents for review including
construction contracts, drawings, specifications, cost reports, schedules and related data. Site visits for all
five projects evaluated were conducted between December 3, 2012, and December 14, 2012. Another key
parameter that was agreed upon by all engagement stakeholders was to use September 30, 2012, as the
project data date from which data for EAC/SAC would be evaluated. It was critical to have an agreed-
upon data date for the analyses, as a moving data date would have created severe complications in
attempting to evaluate the projections. Where possible and to a limited degree, RWBC used information
later than the data date to make the analysis as current as possible. The data gathering phase of our
work entailed the extraction of data from the WSIP Construction Management Information System (CMIS),
the web-based project management system housing project information. The data gathering phase also
entailed a review of project documentation provided, including applications for payments, change orders,
trends, risks, and contracts. Interactions occurred between the WSIP program management team and
RWBC, during which additional data or clarifications were requested. The final phase of our work entailed
analysis of the data to fulfill RWBC's mission for TASK A and TASK B. A key aspect of the data analysis
phase was development of a methodology that would provide data to independently determine the
likelihood that the five projects analyzed would be completed as projected in terms of cost and schedule.
Of importance to RWBC was development of a quantitative approach to evaluating EAC and SAC using
project data. Detailed explanations of our Cost Realization Rate (CRR) and Time Realization Rate (TRR),

throughput, and other methodologies are provided in subsequent sections of this report.

Our specific approach to evaluating EAC/SAC for each of the five projects consisted of the following

activities:
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Review applications for payment to determine how the work was being financially administered,
review project cost information for major activities, and review billings on approved change
orders.

Conduct a site visit to validate that, in general, major elements of the work have progressed in a
manner consistent with that shown in the applications for payment and as reported by the WSIP
team. Note that the purpose of the site visit was not to perform a detailed site inspection or an
independent measurement of quantities, which were not included in this engagement.

Interview project management and construction management staff to understand project specific
dynamics, features, or other data that provide context on financial values reported. At each
project site, we also interviewed staff responsible for preparing and updating trends in the CMIS
to evaluate standardization of trend input and use.

Review a sample set of construction change orders for general contract compliance to validate
that required financial information exists in support of approved costs and adherence to program
procedures. As proposed, RWBC reviewed a random sample consisting of 50% of the value of
approved change orders for each project.

Perform a detailed evaluation of trends included in project cost reports and within the CMIS.
RWBC extracted the entire population of trend information for each project contained in the
CMIS.

Apply various methodologies, including CRR/TRR, throughput, and criticality, to evaluate budget
and time performance and forecast to completion.

Apply additional project information providing context for CRR/TRR.

Develop recommendations based on RWBC's evaluation of whether or not each project would be

completed on time and within budget.

To analyze WSIP soft costs, we gathered a wide range of information, including staffing plans (historical

and planned), project expenditure information, and detailed project level staffing plans. We also

evaluated the program management structure (project, regional, program wide) to identify potential areas

of soft cost reduction, as well as the SFPUC's available resources to perform program management

functions. After we reviewed this information, we evaluated the projects remaining to be completed to

ascertain the complexity of work as well as the nature of the project teaming relations, recognizing that

strained relations typically require additional project oversight and management to resolve issues and
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ensure efficient completion of the work. Finally, we have provided recommendations for potential actions

to reduce soft costs.

Cost Realization Rate and Time Realization Rate Methodologies
for Analyzing Future Performance

The WSIP program management team uses standardized methodology to forecast cost and time at
completion. The general formula for calculating final cost at completion (FAC) is shown below. FAC is the
equivalent of EAC. The formula term was kept as FAC to match the terminology used by the program

management team.
EQUATION 1:

FAC = Original Contract Value + Approved and Pending Change Orders + Potential Change Orders
+ Trends

From a cost definition perspective, each of the elements (starting with Original Contract Value and moving
right to Trends) represents a decreasing level of cost definition. Note that other potential costs are not
included in the forecast such as risks. Risks are not used by the WSIP management team to forecast costs
but rather as management tool to evaluate and test project and/or program contingency and not as a
cost or schedule to completion forecasting tool. Trends, as used by the WSIP management team, are the
least defined work element used to forecast costs. Starting in 2010 the WSIP management team has

moved to using risks and associated Monte Carlo Simulation to support contingency levels of projects.

The Original Contract Value is a contractually defined term that incorporates both time and cost
performance parameters and is a well-defined cost element of a project. Similarly, Approved Change
Orders are contractually binding work elements that modify the terms and conditions of the base contract
and may reflect any modification to scope and/or contract terms and conditions.® Potential change
orders are changes identified in a change order request or potential change order but whose negotiations
are not completed. A Pending Change Order represents a defined and accepted cost not yet certified by

the City Controller. The final element of EQUATION 1 is Trends. Trends represent potential cost impacts

6 . . . e
Changes order may increase or decrease the contract time and/or cost, or modify contract terms and conditions.
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that have varying degrees of definition, but are generally not fully defined. The cost/time definition of
Trends may be in the form of a rough-order-magnitude (ROM) estimate, management'’s arbitrary estimate
of what the potential cost may be, or preliminary pricing provided by the general contractor. In the

WSIP policies and procedures,” Trends are defined as:

..any expected deviation from approved schedule or contract amount, which is
not yet a potential change... Trends may result from the following: issues that
are identified and tracked in CMIS; analysis of the rate of expenditure of unit
price items or allowance items versus progress; quality issues. In short anything
that is occurring that is not yet a potential change that the project CM
[Construction Manager] believes has a high probability of becoming a change to

the contract amount or schedule. ”

In EQUATION 1, Trends is the least defined cost category and the category with the highest variability.
The FAC value is compared with approved budgets and contingencies to test whether or not sufficient

funds are available to pay all forecast costs.

The evaluation of Trends and EAC then becomes a marginal analysis of those elements that have the
highest variability given that all remaining elements have been approved or are pending approval and are
well defined. Given this feature, RWBC developed a quantitative approach to test the accuracy of Trends
in forecasting future costs. This approach is used to compare the cumulative expected value of Trends

compared with the cumulative value of Approved Change Orders over time.

Given that Trends are leading indicators of potential costs, it would follow that, theoretically, the
cumulative value of expected Trends over time, when shown graphically, would be a step function leading

to realized costs (change orders),? as shown in Figure 2 below.

7 WSIP Procedure #20, Monthly Project Construction Progress Reports.

& Exceptions may occur when credits are forecast or time deductions which would modify the step function. The general rule
highlighted is that trends are leading indicators and change orders lagging indicators. Other exceptions can be introduced when a
change is realized without a trend. If such conditions exist on the WSIP such would need to be addressed to ensure the accuracy of
EAC/FAC (otherwise there may be a temporary understatement in EAC.

15|Page



RW Block
Consulting, Inc.

FIGURE 2 - THEORETICAL PLOT OF CUMULATIVE TRENDS VERSUS CUMULATIVE

Cumulative Value of
Expected Trends (Leading)

Cumulative Value of
Change Orders
(Lagging)

Cumulative value $

% Time

Using this approach, we extracted change order data (date, amount) and trend data (trend value,
probability of occurrence, date) for each of the five projects evaluated. We converted these values to
cumulative values under a normalized project time scale (conversion of time expended to 100% basis). A
metric, termed the Cost Realization Rate (CRR), was then developed to evaluate costs (similar analysis was
conducted for time). CRR reflects the ratio of the Cumulative Value of Approved Change Orders divided
by the Cumulative Value of Expected Trends, as shown in EQUATION 2 below:

EQUATION 2:

CRR = (Cumulative Value of Approved Change Orders)/(Cumulative Value of Expected Trends)

A CRR ratio of 1.0 is considered to be the uniform condition wherein forecast costs and realized costs are
the same. A CRR ratio less than 1.0 is considered to be a conservative condition, as realized costs
(Approved Change Orders) are lower than forecast costs (Trends). A CRR greater than 1.0 means that

realized costs are higher than forecast costs (non-conservative condition). It should be noted that the key
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element in determining CRR (and TRR) is the creation of a common time scale to enable both data points
to be plotted concurrently. RWBC created a common percent-based timescale on which both Trends and
Approved Change Orders can be plotted. It should also be noted that, in preparing CRR and TRR, project-
specific conditions must be understood to provide context to the data, including variability in how trends
are viewed by each project team, how the data are reflected in CMIS, and the project team’s method for
reporting cost (and time) forecasts. Several adjustments or notes are provided with each project
evaluation where extenuating circumstances may warrant an adjustment to the CRR (or TRR). If structured
properly, CRR and TRR could be used on other programs to evaluate the book-ends of cost forecasting
performance. CRR and TRR were devised for the sole purpose of developing a metric to independently
forecast costs and time to completion and not to replace existing practices used by the WSIP

management team to forecast cost and time to completion.

Using this approach a wide range of analyses can be performed, including creation of a weighted CRR
portfolio value based on construction value; test of CRR trends (is CRR remaining flat or moving in a
certain direction over time?), or evaluation of CRR swings to understand the effects of events at the
project level (lag in change order processing or realization of a change order given identification of a

material unforeseen condition, for example).

The CRR can be applied to FAC to test, based on the specific project team’s experience, whether or not a
premium or credit should be expected based on the CRR value through the date analyzed. The CRR
reflects the specific attributes of each project team (e.g. how it captures information, the management
experience applied in assigning probability to an event occurring); in short, CRR is a metric that provides
insights into the specific behaviors of the project management team in forecasting costs.

Using a similar approach, we calculated the Time Realization Rate, as shown in EQUATION 2A:

EQUATION 2A:

TRR = (Cumulative Value of Approved Time Extensions)
/(Cumulative Value of Time Identified In Trends)

A TRR ratio of 1.0 is considered to be the uniform condition where forecast time and realized time are the

same. A TRR ratio less than 1.0 is considered to be a conservative condition, as realized time extensions
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are lower than forecast time impacts (Trends). A TRR greater than 1.0 means that realized time is higher

than forecast time (hon-conservative condition).

Throughput Methodology for Evaluating Work-in-Place
Performance

As used in this report, throughput measures the rate at which work is put in place compared to the rate at
which the performance period is expended. Throughput analysis is another mechanism used to
determine if work is being performed at rates adequate to achieve completion within the performance

period. For this report, we have defined Throughput as set forth in EQUATION 3:

Percent Work In Place

EQUATION 3: Throughput =

Percent Time Expended

EQUATION 3 is further expanded as follows:

EQUATION 3A: Throughput — [ Construction Expended ] /[ Data Date—Notice to Proceeed Date ]

Current Construction Contract Value Final Completion Date—Notice—to—Proceed Date

A throughput value of 1.0 means that work is being accomplished at the same rate that the performance
period is being expended in a uniform condition. A throughput value less than 1.0 means that time is
being expended faster than the work is being accomplished. A throughput value greater than 1.0 means
that work is being accomplished faster than the rate at which the performance period is being expended.
It is recognized that project Throughput performance is typically represented by an S-curve with a higher
value of Throughput toward the end of the project. To incorporate this feature in our analysis, we
evaluated Throughput performance for a defined time period using CMIS (schedule) generated S-curves
for planned (late and early) conditions and compared these performance bookends to actual performance
through the data date (or beyond if possible). Ultimately, when all work is completed, work in place and
time expended will both be 100% resulting in a Throughput value of 1.0%, the terminal condition. Figure 3,

below, highlights how early and late throughput curves behave over time.

% Extenuating circumstances may occur wherein projects that are late in completion and for which time has not been approved may
have an end result in which throughput is not 1.0. However, such cases would yield results that would fall outside the defined
bookends and explanations would be provided for such results.
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FIGURE 3 - THEORETICAL THROUGHPUT CURVES (EARLY, LATE, AND NORMALIZED)

Throughput (EARLY)

Throughput = 1.0

Throughput

Throughput (LATE)

Time

Methodology for Evaluating Project Criticality and Schedule

For each project within the WSIP, the general contractor is contractually required to prepare a project
schedule using the critical path method (CPM). The CPM is a scheduling technique developed in the
1950s by Morgan R. Walker of DuPont and James E. Kelley, Jr. of Remington Rand. The key feature of a
CPM schedule is identification of the project's critical path, which is defined as the longest path of
planned activities covering the project’s performance period within which a delay in any activity will result
in a day-for-day delay to the end date of the entire project. The criticality of a project is defined as the
number of activities on the critical path compared to the total value of activities in the project schedule.
This measure is important because the higher the number of activities on the critical path, the higher the
probability that an activity may be affected and cause a delay to the project, or the less flexibility the
project implementation team would have in re-sequencing activities to maintain the overall project end

date. RWBC measured the criticality of a project using the following formula:

EQUATION 4:
Project Criticality = (Number of Critical Path Activities)/(Total Open Activities)
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Task A: Examine the Process for Preparing EAC and SAC

This section provides a project-by-project analysis of the five projects evaluated, overall observations, and
conclusions associated with each project. At the end of this section, we have compiled all project

EAC/SAC analyses into top level observations that are reflected in the Executive Summary.

The project-by-project analysis consists of a background section describing the project scope, any unique
characteristics of each project, and project status as of the data date. The analyses discussed include
throughput analysis, project criticality analysis, CRR, and TRR. Based on these analyses, we provide our
observations and recommendation on the likelihood that a project may finish as forecast by the WSIP

program team.

PROJECT ANALYSIS: Calaveras Dam Replacement (CUW37401)

SCOPE

The Calaveras Dam Replacement (CDR) project consists of replacement of the original dam, which is
seismically unsafe, with a new 210-foot-high earth and rock fill dam designed to accommodate a
maximum credible earthquake on the Calaveras Fault. The new dam is to be constructed immediately
downstream of the existing dam and have a crest length of 1,210 feet, a base thickness of 1,180 feet, and
a crest thickness of 80 feet. The total volume of the dam will be approximately 2.8 million cubic yards. A
new spillway, stilling basin, and intake tower/shaft are also part of this project. The drain line and three
adits from the existing facility will be connected to the new shaft. The existing dam will largely remain in
place, but will be modified to accommodate construction and operation of the replacement dam. The
replacement dam will restore the original reservoir capacity, and it will be designed so that it can be raised
to accommodate potential reservoir expansion in the future. Additionally, the Alameda Creek Diversion
Dam (ACDD), which diverts water from Alameda Creek to the Calaveras Reservoir, will be modified with a
new flow bypass tunnel and valve to allow for downstream flows below the ACDD. The bypass flows at
ACDD, together with flow releases from new low-flow capacity valves installed at the base of the
replacement Calaveras Dam, will provide water downstream of these facilities to support native aquatic
resources and the future population of steelhead trout that are being restored to the Alameda Creek

Watershed.
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CHARACTERISTICS

The CDR project is technically very difficult. For example, a few of the challenges the project team has had
to overcome when performing the work include movement of 2.8 million cubic yards in constrained site
conditions, fill material that contains naturally occurring asbestos (NOA), and coordination of work with
multiple environmental regulating agencies, each with significant influence in its ability to affect work
activities. Over 1 million cubic yards of excavated soil and rock materials will have to be double handled;
schedule delays required the project team to work with regulatory agencies to amend existing permits to
accommodate for changes, and delays associated with protected species found on site and maintenance
of environmental fencing, present but a few of the challenges the project team has to overcome when

performing the work.

PROJECT STATUS AS OF THE DATA DATE (SEPTEMBER 30, 2012)
The original base bid for construction, totaling $259,571,850, was awarded to the Dragados USA, Inc./Flat

Iron/Sukut Construction, Inc.,, Joint Venture. As of the data date, 23 change orders had been approved
with a total value of $19,022,881.86 and additional time totaling 69 days, extending the construction
completion date from August 13, 2015, to October 21, 2015. As of September 30, 2012, the project was
26.19% complete ($72,974,499 earned against a contract value totaling $278,594,731). In June 2012, a
significant unforeseen project site condition was encountered pertaining to geological conditions on the
left side of the valley (looking downstream from the existing dam). This condition is located at a critical
point in the construction of the new dam. Previous geotechnical investigations performed during the
planning and design phases did not fully reveal conditions which were encountered. Between June and
September 2012, several previously unknown geologic features were found within the cut slope
excavation of the 700-ft high slope known as Observation Hill on the left side of the valley above the
future dam and spillway. These are shown as “Geologic Features A and B" in Figure 4. "Geologic Feature
A" is now considered to be an ancient landslide, whereas the specific origin of “Geologic Feature B" is less
definitive. In addition, a fault zone previously known to exist was found to occur approximately 200 feet
further west than previously known, placing it within a critical location within the designed excavation cut
slope shown in Figure 4. The approved budget as of the September 30, 2012 data date is $415.638M and
an approved completion date of July 26, 2016.*°

0 wsip Quarterly Report, Project Performance Summary, September 29, 2012
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Figure 4 below shows the location of the encountered condition'* while Figure 5 is a project field photo

showing the general location of the encountered geologic condition.

FIGURE 4 - SCHEMATIC CROSS-SECTION OF OBSERVATION HILL"?

I November 7, 2012 SFPUC Memorandum. Area "A” shaded in green area “B" shaded in dark yellow represent the encountered
condition.
12 November 7, 2012, SFPUC Memorandum (graphic)
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FIGURE 5 - FIELD PHOTOGRAPH OF ENCOUNTERED CONDITION

Unexpected Geologic Features Encountered Within

Observation Hill

The general contractor’s initial estimated cost to address this unforeseen condition totals $133 million and
a 25-month extension to the project schedule. The estimated amount consists of current unit prices, new
unit prices, acceleration, and general conditions costs. Additional soft costs are expected and a re-
baseline of project contingency will be needed, given that this project is only 26.91 complete and ample
opportunities exist to encounter additional costs. As of February 2013, the project team and the general
contractor continued to negotiate elements of this change including the appropriate value of general

conditions, lump sum work, or work to be performed under current unit prices and new unit prices.

THROUGHPUT ANALYSIS
As described earlier in this report, RWBC evaluated the actual throughput achieved through the data date

of September 30, 2012, and compared this throughput value with the planned throughput under early
and late start dates. The early and late throughput curves provide bookends against which actual
performance can be measured. It is important to note that a throughput curve based on early dates
would be based on the assumption that work in place is achieved using the early dates identified for the

related project activities, while the inverse assumption related to a throughput curve based on late
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dates™. As shown on Figure 6," actual performance to date for the CDR project trends to the late
throughput condition. Factors attributing to work not being performed at rates required to achieve
contract performance throughput at this time are primarily driven by the encountered geological feature
that slowed work activities significantly in June through November 2012. As of the end of February 2013,
throughput for the project was 1.02" which shows that productivity is improving. It is important to note,
however, that the throughput as of February 2013 does not reflect the impact of the encountered
geologic impact on either early and late curves or actual throughput that will essentially reset all
throughput curves given the materiality of the impact. Any delay to negotiations or proceeding with the
work associated pertaining to the encountered geological condition without an agreement may
significantly reduce productivity and create conditions where claims or disputes may be submitted by the

general contractor.

FIGURE 6 - CDR PLANNED VS. ACTUAL THROUGHPUT

CDR - Throughput Planned vs. Actual (Analysis Period)
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13 Note that this statement pertains to throughput curves not cashflow curves generated from a cost-loaded CPM schedule for early
and late dates.

¥ Early and late date data were extracted from the WSIP Report, Planned vs. Actual Progress Performance, CUW37401: Calaveras
Dam Replacement, September 25, 2012.

In calculating throughput, the $133 million/761 day impact was not included given the variability of pricing at the end of
negotiations and the fact that early and late cost curves incorporating this impact are not yet developed as this change is not yet
final.

24|Page



RW Block
Consulting, Inc.

CRITICALITY ANALYSIS
As indicated in the throughput analysis described above, as of the data date of September 30, 2012, work

on the CDR project is progressing against late start rates. RWBC's analysis of the CDR project schedule is
also consistent with this trend, as activities on the critical path materially increased from 25% in June 2012
to 35% in September 2012. The more activities on the critical path, the higher the probability for an
impact to an activity that will affect the end date of the project. Contributing factors to this increase in
schedule criticality are driven by the resolution of excavation/fill activities to mitigate NOA in soil being
handled on the project site, encountered geological conditions, and environmental mitigation activities.

Table 2, below, contains a summary of the results associated with our project schedule review.

TABLE 2 - CDR PROJECT CRITICALITY ANALYSIS

oo Period
Total Open Critical ..
Data Date . N . % Critical Change %
Activities Activities Activities s

Critical
(A) (B) (©) (D)=(C)/(B) (E)
July 2012 3221 2338 583 25% n/a
August 2012 3693 2747 736 27% 7%
September 2012 3652 2576 900 35% 30%

COST REALIZATION RATE ANALYSIS
The underlying data used to calculate CRR values are provided in EXHIBIT 1 and EXHBIT 2. The current

CRR for the CDR project is 1.18, meaning that the actual costs realized on this project exceed projected
trends. RWBC decided to include Trend 00044 (the unexpected geological condition) as an approved
change with a value of $133 million and a time extension of 25 months (761 days). We fully recognize
that this trend has not formally been approved as a change order; however, it is a trend that is currently
being negotiated with the contractor and initial work authorizations for portions of the work have been
authorized under change orders #17, #25, and #27, and presented to oversight committees as a
forthcoming change. It is our opinion that including this information as a change order more accurately
reflects actual project conditions. As shown on Figure 7, the cumulative value of trends is acting as the
leading indicator while approved changes are the lagging indicator. The vertical line is the data date line

inserted for reference.
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FIGURE 7 - CDR CUMULATIVE TRENDS VS. CUMULATIVE CHANGE ORDERS

CDR - Cumulative Change Order and Trends Over Time
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Another feature to be noted is the time-lag in converting trends to change orders."® One of the features
shown on Figure 7 is the material period of time in converting trends to change orders. Contributing
factors include the complex nature of the work and the size of the proposed changes (e.g., Trend 00044-
encountered geological condition). Using EQUATION 2, RWBC calculated the resulting CRR data for the
CDR project, as shown on Figure 8. The step functions prior to the introduction of costs associated with
the unforeseen geological condition reflect a conservative cost forecasting methodology given that the

CRR for this project was less than 1.0.

18 A trend may not necessarily result in a change order. Conversely, a change order may not have an associated trend. However, if
trends are to be used as the leading indicators of cost, we would expect that a material volume of change orders would have a trend.
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FIGURE 8 - CDR COST REALIZATION RATE

Cost Realization Rate (CRR)
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TIME REALIZATION RATE ANALYSIS

As shown in EXHIBITS 1 and 2, time is also associated with trends and approved change orders. Through
Change Order #29, 69 days were added to the base contract schedule. To ensure that the most current
project performance is reflected consistent with CRR calculations, RWBC included the proposed 25-month
extension in the approved change order time approval. Similar to the data used in calculating the CRR,
we believe that including this information more accurately reflects project conditions, yet we fully
recognize that this extension is not yet an approved change. In calculating the TRR for the CDR project,
RWBC first plotted the approved time extensions identified under trends and through approved change

orders, as shown in FIGURE Figure 9 below.
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FIGURE 9 - CDR CUMULATIVE TIME ANALYSIS (TRENDS VS. CHANGE ORDERS)

CDR - Cumulative Change Order and Trends Over Time
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The TRR for the CDR project is 0.93, as other trends, aside from the trend pertaining to the encountered

geological feature, included additional time for which a change order has not been approved.

OVERALL OBSERVATIONS

Our overall observations, provided below, are based on our review of the CDR project, as well as the basis
for EAC and SAC analyses.

1. We found that the CDR project team is technically competent and has a thorough understanding
of the project's technical and construction requirements. The joint venture general contractor
appears to be working cooperatively with the project team. It should be noted that this is the first
time the joint venture team has worked together.

2. The encountered geological condition represents a $133 million issue that includes a wide range
of pricing components, most notably: the use of current unit prices, introduction of new unit
prices, lump sum costs, and general conditions costs. The 25-month time extension consists of
two components: (1) the additional time needed to address the encountered condition and (2)
the additional time needed to address other current and not-yet-encountered conditions. It

should be noted that, even if a change order were executed and agreed to by all parties,
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additional costs may be incurred under the following conditions: (a) overruns in unit quantities”,
(b) availability of assumed borrow material as planned and at the required quality, and/or
(c) environmental mitigation requirements. It should also be noted that the $133 million budget
does not include soft costs or costs to mitigate or remediate environmental impacts, which are
material values that will need to be added to the total costs.

3. The unforeseen geological condition was encountered early in the CDR project (less than 30%
complete). Given that the CDR project is technically difficult with a constrained site (access,
environmental, NOA, etc.), it would be imprudent to assume that no other changes will arise aside
from those already experienced or projected. Even with a competent project team actively
identifying and managing trends, it is reasonable to expect that additional changed conditions
will be encountered. Given this expectation, we projected budgetary performance using a 10%
contingency based on forecast construction costs, as shown in Figure 10. The 10% contingency
was calculated using the overall percentage of work methodology set forth in the Construction
Cost Engineering Handbook (Patrascu) and adjusted for technical complexity of work, general
contractor/owner relations, site characteristics of work, opportunity for realization of unforeseen
costs not currently forecast, and size of the project.'®

4. Using CRR and our contingency forecast, we project that the overall remaining budgetary
requirement is $67.9 million above current budget approvals of $532.6 million. This projected
value applies the project team’s forecast for all project elements with the addition of CRR
performance and, in this case, our estimate of what a reasonable construction contingency would
be given the project requirements and stage of the work (35% complete as of February 2013).

This value was used as a data point to determine our conclusion on the likelihood that the CDR

7 Very difficult to ascertain actual quantities at this time.

8 As described in the Construction Cost Engineering Handbook (Anghel Patrascu): “Four common methods for
estimating contingency are (1) overall percentage; (2) detailed percentage; (3) detailed percentage considering the
probability of occurrence; and (4) risk analysis. The overall percentage method was selected by RWBC to estimate
contingency requirements as it is readily calculated, incorporates our own experience, and can easily be understood.
Detailed percentage method applies a different percentage of contingency to components of the estimate rather
than an overall amount on the whole estimate. Detailed percentage considering the probability of occurrence is
similar to detailed percentage methodology but adds the probability of occurrence to each contingency item. Risk
analysis is a method of contingency calculation that uses Monte Carlo simulation. The probability of
underrun/overrun is evaluated using probability distributions. All methods described have advantages and
disadvantages. For example the overall percentage is the simplest to use and easiest to understand yet the one with
the least level of detail in how contingency value was calculated (percent applied to a base cost). Meanwhile use of
risk analysis incorporate a wide range of scenarios based on probabilities yet its basic weakness of this approach is
the difficulty, if not impossibility, of making each component input totally independent and limited by the quality of
inputs and associated probabilities.
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project will finish on time and within budget. FIGURE Figure 10, below, provides a summary of

the calculations used to determine the overall projected budget.

FIGURE 10 - CDR PROJECTED BUDGET

Element Amount Reference/Comments
Current Construction Contract value $ 280,707,564 |(Feb. 23, 2013 Contract Summary)
Potential changes $ 112,331,216

Potential CO's included in CRR given there are material
differences between owner and contractor pricing. (Feb. 23,

Trends 26,017,074 [2013 Contract Summary)

CRR @1.18 (applied to Trends) 4,683,073

Subtotal Construction: 423,738,927

Contingency: 42,373,893 |Recommended project contingency (10%)
Total Construction $ 466,112,820

Project Budget:

Project Management $ 13,878,000 |(January 1, 2013 - Quarterly Report)
Planning 6,035,000 |(January 1, 2013 - Quarterly Report)
Environmental 16,039,000 [(anuary 1, 2013 - Quarterly Report)
Design 22,469,000 [(anuary 1, 2013 - Quarterly Report)
Bid & Award 705,000 |January 1, 2013 - Quarterly Report)
Construction Management 74,080,000 [ganuary 1, 2013 - Quarterly Report)
Construction 466,112,820 |From above
Closeout 1,242,000 [(ganuary 1, 2013 - Quarterly Report)
TOTAL Forecast $ 600,560,820
| Current Approved Budget:l 532,638,000 |(January 1, 2013 - Quarterly Report)
| Variance Forecast vs. Current Approved Budget:| (67,922,820)|Forecast requirement
CONCLUSION

Based on our review of the CDR project, as discussed above, we believe that it is Unlikely that this project
will be completed within the current budget and time. It should be noted that this conclusion is primarily
driven by a significant unforeseen condition, expected additional changes given that the project is only
35% complete (as of February 2013), the potential for additional costs in performing the changes resulting
from Trend 00044, as described in the preceding sections. Even with a 25-month time extension,
significant opportunities exist for time overruns, including potential impacts associated with actual
conditions found when addressing the encountered geological condition, inability to access borrow sites
as planned, and other associated impacts. We also believe that the impacts, regardless of severity, would
be significantly worse had the project team not worked to mitigate issues and identify workarounds for

these technically challenging issues.
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PROJECT ANALYSIS: Crystal Springs/San Andreas Transmission
System (CUW37101)

SCOPE

The Crystal Springs/San Andreas (CSSA) Transmission System is a series of inlet and outlet structures,
pipelines, and pumping facilities that move water from the Crystal Springs Reservoirs north to
San Andreas Lake and the Harry Tracy Water Treatment Plant, and then into the water distribution
pipelines. This transmission system ensures that the San Francisco Peninsula’'s emergency and
supplemental water supply can be quickly moved into the water pipes leading to residential taps. The
construction contract for the CSSA Transmission System upgrade was awarded to Kiewit Infrastructure
West, Inc. with a Notice to Proceed (NTP) date of December 1, 2010. The project area (including all
construction, staging, and access areas) encompasses approximately 135 acres and consists of seven
distinct project components running approximately 7.6 miles across the Peninsula Watershed. The project
includes upgrades to the water transmission pipeline adjacent to Sawyer Camp Trail, the outlet structures
at Crystal Springs and San Andreas reservoirs, and the Upper Crystal Springs Dam culverts and
construction of a new Crystal Springs Pump Station. The project consists of improvements to facilities
necessary to transport water from the Upper Crystal Springs Reservoir, through the Lower Crystal Springs
Reservoir, to the San Andreas Reservoir and, ultimately to the HTWTP. Specifically, improvements will be
made to the Upper Crystal Springs Dam discharge culverts, the Lower Crystal Springs outlet structures, the
Crystal Springs Pump Station, the Crystal Springs/San Andreas Pipeline, and the San Andreas outlet
structures.”® The approved budget for CSSA as of the September 30, 2012 data date was $164.722M with
a corresponding approved completion date of April 23, 2014.%°

CHARACTERISTICS

Unique features of this project include underwater construction at Lower Crystal Springs Reservoir and
San Andreas Reservoir, where multiple site conditions have been found that differ from expected
conditions. Work at these underwater locations requires divers to work at depths of 110 feet. This project
is also located in an environmentally sensitive area (protection of wildlife and water quality during
construction). The project site is large and disparate, with seven distinct locations encompassing 135
acres over 7.6 miles across the Peninsula Watershed. Another project-related feature is that the general

contractor staff is estimated to outnumber project management/construction management staff by a ratio

¥ WSIP Quarterly Report, June 2012 and site visit on December 6, 2012.
2 \WsIp Quarterly Report, Project Performance Summary, September 29, 2012
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of 2:1 based on interviews during our site visit. Issues have been found related to the underwater
structures and differing site conditions. Given the disparate nature of the work, this project can be
thought of as seven disparate projects that have to be managed as a whole. In addition, this project

requires multiple phased shutdowns, which have interdependencies with other projects in the WSIP.

Project records show a large volume of correspondence pertaining to progress on the project, requests
for recovery schedules, and a very high number (1,085) of Requests for Information (RFIs). The number of
RFIs on this project is the highest of the five projects reviewed. In and of itself, RFI volume may be
indicative of poor design (hence, a high number of questions), a general contractor attempting to
structure a position on the project, and/or other condition. Regardless of the merit of an RFI, each RFI has
to be reviewed and responded to, which consumes construction management project staff time. We
found that the contractor team and construction/project management team were working in a somewhat

strained relationship.

PROJECT STATUS AS OF THE DATA DATE (SEPTEMBER 30, 2012)

The construction contract for this project was executed with Kiewit Infrastructure West, Inc., on September

7, 2010, for a value of $99,763,000. An NTP was awarded on December 1, 2010, with a 920-day

FIGURE 11 - CSSA PROJECT SITE

32|Page



RW Block
Consulting, Inc.

construction period, ending on August 6, 2013. To date, a total of 90 change orders have been approved
with an aggregate value of $4,067,499.39 (EXHIBIT 3) but no additional time has been added to the
project. This project is under construction and was 59% complete as of the September 30, 2012, data
date. Construction was in progress at both Lower Crystal Springs Reservoir and San Andreas Reservoir.
Barges, cranes, and other equipment were visible at the project site, with divers still working on the outlet
structures, tunnels, and pipes that move water from the reservoirs to the HTWTP. Work was also observed
on the new Crystal Springs Pump Station and on seismic improvements to the water pipeline that runs
adjacent to Sawyer Camp Trail. Short periods of trail closure are necessary to complete the work. Given
the environmental sensitivity of the Peninsula Watershed, the project team is carefully focused on
protecting species and water quality. The Crystal Springs Reservoir System serves as the emergency water

supply for over one million people in San Mateo and San Francisco Counties. Based on our site visit on

FIGURE 12 - CSSA PROJECT SITE - MARINE CONSTRUCTION

December 6, 2012, we concur with the project progress reported to date.* As of December 31, 2012, the

project was 66% complete. Figures 11 and 12 contain project site photos.

?! The site visit did not entail a detailed inspection of field-installed quantities, but was intended to gather a sense of whether or not
reported progress to date reflected actual project conditions.

33|Page



RW Block
Consulting, Inc.

THROUGHPUT ANALYSIS
RWBC evaluated and compared the actual throughput achieved on the CSSA project through the data

date of September 30, 2012, with the planned throughput under early and late start dates. We also
added a data point of December 31, 2012. Figure 13 below shows that actual performance to date
follows the late date throughput condition, but within acceptable levels. It should be noted, however, that
actual throughput performance has not improved, and remained steady at about 0.80. Factors
contributing to work not being performed at improving throughput rates include delays to the outfall
structures given unforeseen conditions encountered and resolution of unforeseen conditions in a marine
environment, general contractor generation of a high number of RFIs (1,085 as of December 31, 2012 -
the highest number of all five projects evaluated; see Figure 14 below), requirements to re-sequence the

work and issue recovery schedules,.

FIGURE 13 - CSSA THROUGHPUT ANALYSIS

CSSA - Throughput Planned vs. Actual (Analysis Period)
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FIGURE 14 - CSSA REQUESTS FOR INFORMATION

Period RFI (EA)
June 2012 785
September 2012 180
December 2012 120

Total through 12/31/12 1,085

34|Page



RW Block
Consulting, Inc.

CRITICALITY ANALYSIS

As shown in Figure 15FIGURE , the throughput performance on the CSSA project is within the acceptable
early and late boundaries, but the project performance remains flat, still trending on the late start
throughput boundary. This trend highlights that maintaining project performance completion dates will
require a material increase in productivity at a project site that is not conducive to high production work
(multiple constrained locations in a geographically disparate area, for example). The criticality of the
project also reflects this trend, as nearly half (45%) of the open activities on the CSSA project are on the

critical path, as shown on Figure below. Please note that the rate at which the criticality increased: 28%

between July and August 2012 and 13% between August and September 2012.

FIGURE 15 - CSSA CRITICALITY ANALYSIS

.. Period
Total Open Critical .
Data Date . . . . . e % Critical Change %
Activities Activities Activities o

Critical
(A) (B) (@] (D)=(C)/(B) (E)
July 2012 2734 969 302 31% n/a
August 2012 2762 829 331 40% 28%
September 2012 2788 796 360 45% 13%

COST REALIZATION RATE ANALYSIS
Similar to the CDR project, the underlying data used to generate the CRR for the CSSA project are

contained in EXHIBITS 3 (change orders) and 4 (trends). As shown below on Figure 16, through April/May
2012 (roughly 50% of time expended), the cumulative value of trends closely followed the cumulative
value of change orders. From April/May 2012 through the project data date (September 30, 2012) and
through the last trend captured (December 13, 2012), the cumulative value of trends increased at a much
faster rate than the change orders being approved. Based on the trend information reviewed, the
bifurcation starting at 50% of time expended was driven by trends associated with culvert stabilization,
phasing adjustments, re-sequencing of work, and potential acceleration of the work. We believe that a
driving reason for the bifurcation is that the project team and the contractor could not readily agree on

certain project elements. This observation is based on interviews conducted at the project site, the

number of RFIs and nature of RFls, and the fact that, for 50% of the project performance period, the rate
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at which trends were realized into change orders almost reflected the theoretical case shown on Figure
16.
FIGURE 16 - CSSA CUMULATIVE CHANGE ORDER AND TRENDS OVER TIME*

CSSA - Cumulative Change Order and Trends Over Time
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The CRR for the CSSA project, through December 13, 2012, was 0.48 compared with the 0.56 CRR as of
the data date (September 30, 2012). As shown in Figure 17 and explained in the preceding section, the
decreasing CRR was driven by what appears to be unresolved change order pricing. It should be noted
that this project has 90 approved change orders, the highest number of changes to date on any of the five
projects, as well as 1,085 RFIs, also the highest number of requests for information submitted by the
general contractor of the five projects evaluated. Given the materiality of the bifurcation, we used
performance through 50% of the project, which we believe reflects future budgetary performance once

the backlog of potential changes is cleared (CRR = 0.98).

It should also be noted that, as of February 26, 2013, the total aggregate value of trends reflected on the

WSIP CSSA project summary report was increased to $16,279,451.

?2 Graphs were generated using MS Excel. At 50% time expended there is an unusual shape to the Cumulative Expected Trend Value
(green) line. This is the result of multiple data entries on the date which are graphically depicted as shown. There is no data error
or data manipulation associated with the shape of this line.
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FIGURE 17 — CSSA COST REALIZATION RATE

CSSA Cost Realization Factor (CRR)
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TIME REALIZATION RATE ANALYSIS

The TRR for the CSSA project is 0, as no time extensions have been approved through construction
change orders. Conversely, a total of 180 days is shown through trends. While conducting our site visit
on December 6, 2012, we discussed that multiple recovery schedules had been submitted or were under
review. The underlying issue discussed was a difference of opinion on the entitlement for time between
the contractor and the construction management team. We expect that, although no trends show
additional time, that time will most likely be added to the project. Factors underlying this conclusion
include project criticality, the high value of time forecast under trends, and the bifurcation in forecast
impacts versus actual time approvals. We also note there have been four recovery schedules already
submitted on this project (submitted in October 2011, March 2012, April 2012, June 2012 and most
current in January 2013). Correlating this trend is that there are also $14.4 million of disputed/unresolved
cost elements (13 items) of which $6.8 million pertain to schedule related issues (acceleration,

compression, recovery).
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OVERALL OBSERVATIONS

Our overall observations, provided below, are based on our review of the CSSA project, as well as the

bases for the EAC and SAC analyses.

1

We found that the project team is technically competent and has an accurate understanding of
the project technical and construction requirements. The general contractor and construction
management team appear to have a strained relationship. Symptoms include the very high level
and tone of project correspondence, the high number of RFIs, and our field observations of
project team meetings and interviews with project and contractor staff.

Of the open activities on the project, 45% are on the critical path, which provides ample
opportunity for the contractor to impact the critical path on a wide range of activities. Coupled
with a throughput of 0.80 (at the edge of late throughput performance) and a project site/type of
work that do not lead to high levels of acceleration (without significant cost), many activities and
production rates have to be executed exactly right for the project to be completed on time and
on budget.

The bifurcation between trends and realized changes is a material change to project performance.
For the first 50% of the project time (Figure 16), the project team realized an exemplary rate of
conversion between forecast trends and approved change orders (CRR = 0.98). This performance
decreased to a CRR of 0.56. We believe that important challenges are preventing resolution of
these trends (which may include recovery schedules or accelerations, working multiple sites at
once). Additional reasons why trends are not being converted into approved change orders
include: (a) disagreement on entitlement and cost of work markups; (b) general contractor
reserving its rights and not signing change orders; (c) submitted disputed costs which are as of
yet unsupported (yet captured as trends using conservative cost to completion forecasting
methods).

Using the CRR, we project an overall budget shortfall of $18.1 million above the currently
approved budget of $164.7 million. This projected amount incorporates the project team's
forecast for all project elements with the application of CRR performance to the current value of
trends, plus our recommended value of contingency based on project performance to date (66%
complete yet 45% of open activities on the critical path and a sharp increase in the value of

trends).
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5. Given the criticality of the CSSA project, it is not surprising there have been four recovery

schedules and approximately $6.8 million of disputed costs associated with time (acceleration,

recovery, and compression). As of February 26, 2013, the total forecast time exposure increased

from 180 to 434 days (52 days for potential change orders and the remainder, totaling 382 days,

in trends).

FIGURE 18 — CSSA BUDGET FORECAST

Element

Amount Reference/Comments

Current Construction Contract value

103,580,514 |(Feb. 26, 2013 Contract Summary)

Pending and Potential changes

6,870,934 |(Feb. 26, 2013 Contract Summary)

Trends 16,279,451 |(Feb. 26, 2013 Contract Summary)
CRR @ 0.98 (applied to Trends) (325,589)
Subtotal Construction: 126,405,310

Contingency:

6,320,266 |Recommended project contingency (5%)

Total Construction

132,725,576

Project Budget:

Project Management

5,709,000 |(January 1, 2013 - Quarterly Report)

Planning 3,985,000 |(January 1, 2013 - Quarterly Report)
Environmental 3,945,000 |(January 1, 2013 - Quarterly Report)
ROW 56,000 [(anuary 1, 2013 - Quarterly Report)
Design 11,380,000 |panuary 1, 2013 - Quarterly Report)
Bid & Award 942,000 |(January 1, 2013 - Quarterly Report)
Construction Management 23,669,000 [(anuary 1, 2013 - Quarterly Report)
Construction 132,725,576 |(January 1, 2013 - Quarterly Report)
Closeout 456,000 |panuary 1, 2013 - Quarterly Report)

TOTAL Forecast

182,867,576

| Current Approved Budget:|

164,722,000 |(January 1, 2013 - Quarterly Report) |

| Variance Forecast vs. Current Approved Budget:l

(18,145,576)|Forecast requirement based on CRR/Trends/Soft Costs |

CONCLUSION

Based on our review of the CSSA project, as discussed above, we conclude that this project is Unlikely to

finish on time and within budget. Reasons underlying this conclusion include the high level of project

criticality, existence of multiple recovery schedules and large value of disputed costs, a projected budget

overrun of $18.1 million (see Figure 18 above) and a work site and nature of work that are not conducive

to a high degree of project acceleration or productivity increases.
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PROJECT ANALYSIS: Harry Tracy Water Treatment Plant (WD2596)

SCOPE

The Harry Tracy Water Treatment Plant, in conjunction with the Crystal Springs Reservoir System (Upper
and Lower Crystal Springs Reservoirs) and San Andreas Reservoir, serves as the emergency backup and
supplementary water supply system for the entire San Francisco Peninsula and City of San Francisco. The
purpose of this project is to improve delivery reliability and provide seismic upgrades at this regional
water treatment plant to achieve a sustained capacity of 140 million gallons per day (mgd) for at least 60
days, and to provide 140 mgd within 24 hours following a seismic event on the San Andreas Fault. The
sustainable capacity would be provided through the addition of filters, upgrades to various systems, and
seismic retrofits of critical process units. The project consists of seismic and hydraulic improvements to
various treatment units and includes expansion of the filtration process capacity by adding five new filters.
In addition, a new 11 million gallon treated water reservoir will be built to replace the two existing treated
water reservoirs. The HTWTP project also includes improvements to the sludge handling and wash-water
systems and provides a new additional wash-water tank to enhance the plant's performance, and
improvements to key valves and pipelines conveying the raw water supply to the plant and treated water
to the distribution system.? Additional improvements are also planned for the electrical system, including
a new substation, switchgear, and motor control center. The approved budget for this project as of the

September 30, 2012 data date was $276.896M with an approved completion date of December 1, 2015.%

# SFPUC Project Description, Quarterly Report 2012, June 2012.
2 \WsIp Quarterly Report, Project Performance Summary, September 29, 2012
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PROJECT STATUS AS OF THE DATA DATE (SEPTEMBER 30, 2012)

Construction of the HTWTP project was awarded to Kiewit Infrastructure West, Co. in the amount of
$174,197,000 and with a construction period of 1,445 days (starting on March 16, 2011, and ending on
February 27, 2015). Through December 18, 2012, 59 change orders had been approved in an aggregate
amount of $1,896,511.48. As of February 26, 2013, this project was shown as 34% complete. Major
activities under construction included work on the 11-million-gallon treated water reservoir, preparation
for the planned plant shutdown, power installation, support of excavation from the East Chemical Storage

Area and new high rate clarifiers, operations building renovations, underground foundations and electrical

FIGURE 19 - HTWTP PROJECT SITE

work, along with geotechnical investigation and foundation design for the wash-water tanks, and tunnel
for an 84-inch pipeline. The project worksite is unique in that it is a physically constrained site. The
construction management team best described the conditions at the work site as "performing very

complex surgery on a patient that is awake."
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THROUGHPUT ANALYSIS
RWBC evaluated and compared the actual throughput achieved on the HTWTP project through the data

date of September 30, 2012, with the planned throughput under early and late start dates. An
additional data point of February 26, 2013, was also provided. Figure 20, below, provides the results of
our throughput analysis, which shows that actual performance to date followed the late date
throughput condition; however, as of February 26, 2013, throughput performance had fallen below
planned levels (Planned [EARLY] = 1.41, Planned [LATE] = 0.81, Actual = 0.69). Viewed from a different
perspective, as of February 2013, 50% of the project time remained, but 66% of the work had yet to be
completed. The accompanying project criticality analysis is consistent with lower-than-planned

throughput performance to date.

FIGURE 20 - HTWTP THROUGHPUT ANALYSIS

HTWT - Throughput Planned vs. Actual (Analysis Period)
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CRITICALITY ANALYSIS

As shown in Figure 20 the throughput performance on the HTWTP project was within the late throughput
boundary through the September 30, 2012, data date, but has subsequently fallen materially below this
threshold. This trend highlights the fact that, to maintain existing project performance completion dates,
a significant increase in productivity (throughput) will be required on a very constrained site and for which

a significant shutdown must be adequately managed. However, the project analysis shows that only 9%
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of the non-completed activities are on the critical path. As shown on Figure 21 below, 64% of the total
HTWTP project activities are either in progress or not complete, which follows the low percent of work in

place accomplished to date.
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FIGURE 21 - HTWTP PROJECT CRITICALITY ANALYSIS

Total o Critical Period
Data Date .o.a. .pc.err r! |.c? % Critical Change %
Activities Activities Activities ..

Critical
(A) (B) Q (D)=(C)/(B) (E)
July 2012 4884 3373 310 9% n/a
August 2012 4916 3256 369 11% 23%
September 2012 4922 3162 282 9% -21%

COST REALIZATION RATE ANALYSIS
EXHIBITS 5 and 6 provide detailed listings of all approved change orders and trends, respectively, through

December 18 and 17, 2012. As shown on Figure 22 below, trend and change order realization converges
just past the data date of September 30, 2012.” The CRR for the HTWTP project is 0.62 through the data
date and 0.98 through December 18, 2012. It should be noted that the cumulative amount extracted from
the CMIS through December 2012 totals $1.9 million while that reported in February 2013 totaled $9.4
million. Figures 22 and 23, below, provides the CRR results for HTWTP.

FIGURE 22 - HTWTP CHANGE ORDERS AND TRENDS OVER TIME

" SFPUC Project Description, Quarterly Report 2012, June 2012.

44|Page



RW Block
Consulting, Inc.

FIGURE 23 - HTWTP COST REALIZATION RATE

HTWT - Cost Realization Rate (CRR)
Cumulative Value of Change Orders/Cumulative Value of Expected Trends
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TIME REALIZATION RATE ANALYSIS
The TRR for the HTWTP project is 0, as 20 days trended (Trend #16, 40 days x 50% probability), yet no

additional time has been approved on this project through change orders. Even through the February 26,
2013, Project Summary report, no additional time was being forecast on the project. Other factors, such
as a potential dispute over existing productivity rates and the reasons therefore should be considered, as
only 34% of the project is complete yet 50% of the time has been expended. We also note that a recovery
schedule was submitted in May 2012 and a second recovery schedule is being developed by the general

contractor (as of March 15, 2013).

OVERALL OBSERVATIONS

Our overall observations, provided below, are based on our review of the HTWTP project, as well as the

bases for the EAC and SAC analyses.

1. We found that the project team is technically competent and has an accurate understanding of
the project's technical and construction requirements. The general contractor and construction

management team appear to have a somewhat strained relationship. On this project, we noted
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the second highest number of RFIs of all five projects evaluated, as shown on Figure 24 (highest

number [1,085] of RFIs were on the CSSA project).

FIGURE 24 - HTWTP REQUESTS FOR INFORMATION

Period RFI (EA)
June 2012 556
September 2012 121
December 2012 79

Total through 12/31/12 756

2. Only 9% of open activities are on the critical path, yet it is of concern that 70% of total project
activities are still open.

3. A TRR of 0 coupled with throughput achieved to date that is below the late completion curves
creates a potential scenario wherein the need for the schedule to be extended becomes
increasingly important to the contractor, as throughput rates to complete the work will have to be
materially higher than the rates achieved thus far on the project.®® We note that as of March 15,
2013, the general contractor was working on a second recovery schedule for the project.

4. Using the CRR, we project that the overall remaining budget requirement for this project is $0.12
million above the current budget approval of $276.9 million. This projected amount was
determined by applying the project team’s forecast for all project elements with the CRR
performance to the current value of trends, plus our recommended contingency amount based

on project performance to date. Reference Figure 25 for details.

*® Throughput required would be 1.32 (66% to complete/50% remaining time) vs. the highest throughput achieved
to date of 0.69 (a 93% increase in required throughput).
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FIGURE 25 - HTWTP PROJECT BUDGET

Element Amount Reference/Comments
Current Construction Contract value 175,293,309 |(Feb. 26, 2013 Contract Summary)
Pending and Potential changes 717,872 ((Feb. 26, 2013 Contract Summary)
Trends 9,444,435 |(Feb. 26, 2013 Contract Summary)
CRR @ 0.98 (applied to Trends) (188,889)
Subtotal Construction: 185,266,727
Contingency: 13,895,005 |Recommended project contingency (7.5%)

Total Construction

199,161,732

Project Budget:

Project Management 11,028,000 [panuary 1, 2013 - Quarterly Report)
Planning 4,816,000 |(anuary 1, 2013 - Quarterly Report)
Environmental 1,862,000 [panuary 1, 2013 - Quarterly Report)
Design 19,533,000 |(anuary 1, 2013 - Quarterly Report)
Bid & Award 1,041,000 [ganuary 1, 2013 - Quarterly Report)
Construction Management 38,728,000 |Qanuary 1, 2013 - Quarterly Report)
Construction 199,161,732 |From above

Closeout 855,000 [panuary 1, 2013 - Quarterly Report)
TOTAL Forecast 277,024,732

| Current Approved Budget:l

276,896,000 |(January 1, 2013 - Quarterly Report)

| Variance Forecast vs. Current Approved Budget:l

(128.732)|F0recast requirement based on CRR/Trends/Soft Costs |

CONCLUSION

Based on our review of the HTWTP project, as discussed above, we believe that it is Somewhat Likely that
this project will finish on time and within budget. If throughput performance to date had been higher
(0.8-1.0), we would have treated the slight projected budget overrun as acceptable ($0.12 million
projected overrun). However, the 0.69 actual throughput achieved to date is materially lower than the
early and late thresholds of planned throughput, which ranged between 1.41 and 0.81. Further, it should
be noted that the project site is very restricted, and it would be very expensive for a general contractor to
significantly increase productivity without incurring significant costs. This characteristic coupled with the

current effort underway by the general contractor to submit a recovery schedule is a leading indicator that

work is not progressing as required to complete the work within existing performance periods.
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PROJECT ANALYSIS: New Irvington Tunnel (CUW35901)

SCOPE

The New Irvington Tunnel (NIT) project consists of a new tunnel being constructed adjacent to the
existing tunnel between the Sunol Valley south of Interstate Highway 680 (I-680) and Fremont, California.
The NIT will provide a seismically designed connection between water supplies from the Sierra Nevada
Mountains and the Alameda Watershed to Bay Area water distribution systems. Not only will it provide a
seismically sound alternative to the existing tunnel, the NIT will allow the SFPUC to take the existing
tunnel out of service for much-needed maintenance and repair. The NIT will consist of an 18,300-foot-
long tunnel in a horseshoe shape with excavated dimensions of approximately 12 feet by 14 feet. The NIT
alignment runs parallel and just south of the existing tunnel. The final NIT lining will be slip-formed
concrete, resulting in a finished diameter of about 9 feet. Steel liner segments will be used at low-cover
areas near the portals and beneath I-680, and where the NIT intersects inactive fault zones or in locations
with poor ground conditions. Additional security-related site improvements will be made at the existing
Alameda West Portal and Irvington Portal.”® The approved project budget as of the September 30, 2012
data date was $319.928M with an approved completion date of January 21, 2016.%°

PROJECT STATUS AS OF THE DATA DATE (SEPTEMBER 30, 2012)**

On July 1, 2010, the construction contract was executed with Southland/Tutor Perini Joint Venture for a
base amount of $226,657,700. The construction period began on August 26, 2010, and had an original
contract duration of 1,390 days, resulting in a planned end date of June 15, 2014. Through the data date,
approved change orders totaled $12,405,390.25, which also included 257 day added to the project
schedule. The project was 65% complete as of the data date. Through December 3, 2012, a total of 72
change orders had been approved, in an aggregate total of $18,119,356. As of February 2013 the project

was 77% complete.

From November 5, 2012, through January 11, 2013, NIT crews worked 7 days a week, 24 hours a day at
the Irvington Portal to complete the last of the planned connections between the NIT and the Bay Division
Pipe Lines (BDPL). The much-longer 14,400-foot Alameda West-Vargas tunnel segment is being excavated
and is expected to hole through in July 2013. After that, 102-inch-diameter steel pipe will be installed and

welded together inside the tunnel. A total of 18,660 feet of welded steel pipe will also be installed in the

%% 01 WSIP JUN12 Regional Qtrly Rpt 4 Web data date 6/30/2012.
% WSIP Quarter Report, Project Performance Summary, September 29, 2012.
3! Where applicable, information subsequent to the agreed-upon data date of September 30, 2012, is provided.
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FIGURE 26 - NEW IRVINGTON TUNNEL GRAPHICAL DATA ANALYSIS

NIT. The pipes will be the final liner of the New Irvington Tunnel, through which the pristine drinking
water from the Hetch Hetchy Reservoir will flow to the San Francisco Bay Area. As of December 2012,
excavation activities are progressing well at the two headings between the Vargas Shaft and the Alameda
West Portal despite continued challenging ground conditions. As of December 25, 2012, the length of
excavated tunnel totaled 13,905 feet, which represents 74% of the NIT's total length. A significant
reduction in groundwater in the probe holes at both headings required less-extensive drilling and
grouting to reduce the groundwater inflows. Based on the current production rates, the second and final
segment of the NIT is expected to hole through by mid-2013. A unique characteristic of the NIT project is
that it is one of the few projects in the United States to be mined using traditional mining methods (drill-
blast vs. tunnel boring machine), which presented several challenges, including identification and training
of qualified labor. The project was also reclassified from a non-gassy to a gassy tunnel, which resulted in
a material change. Other challenges encountered during the project have included higher than
anticipated dewatering requirements and differing rock conditions. The project team used sophisticated
data analysis to evaluate actual conditions encountered on the project.** Figure 6 highlights the type of
information and data analysis used by the project team to track performance and to identify potential

impacts in execution of the work. Figure 27 provides a picture of the work site.

*2n fairness to the other projects evaluated, tunnel projects lend themselves to linear data analysis given the linear nature of the work.
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FIGURE 27 NEW IRVINGTON TUNNEL PROJECT SITE

THROUGHPUT ANALYSIS
RWBC evaluated the actual throughput achieved on the NIT project through the data date of

September 30, 2012, and compared this value to the planned throughput under early and late start dates.
An additional data point of February 25, 2013, was provided. Figure 28, below, presents the results of our
throughput analysis, which show that actual performance to date is well within the required rates to meet
overall project schedule requirements. As of September 30, 2012, throughput for the NIT project was 1.22

(compared with early and late throughput rates [boundary conditions] of 1.25 and 1.06, respectively).
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FIGURE 28 - NIT THROUGHPUT ANALYSIS

NIT - Throughput Planned vs. Actual (Analysis Period)
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PROJECT CRITICALITY ANALYSIS

The project criticality analysis indicates that only 12.3% of the non-completed NIT project activities are on
the critical path. As shown on Figure 29 below, 72% of the total activities have been completed, which is

consistent with the reported project progress.

FIGURE 29 - NIT PROJECT CRITICALITY ANALYSIS

Total 0 Critical Period
Data Date .o.a. 'p(.er'l r! |.c:.:| % Critical Change %
Activities Activities Activities ..

Critical
(A) (B) Q (D)=(C)/(B) (E)
July 2012 1921 589 73 12.4% n/a
August 2012 1922 584 73 12.5% 1%
September 2012 1867 521 64 12.3% -2%

COST REALIZATION RATE ANALYSIS
EXHIBITS 7 and 8 provide detailed listings of all approved change orders and trends, respectively, through

December 3 and 4, 2012. As shown on Figure 230 below, the trend and change order realization rates

diverge just past the data date of September 30, 2012. The CRR for the NIT project is 1.66; however, the
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NIT project contains certain cost features associated with allowances where change orders were approved
without identification of a trend. As such, we used the CRR of 1.12, effective as of the data date of
September 30, 2012, and recommend that, if trends are to be used as a forecasting tool, they should
reflect forecast changes prior to a change order being identified. Figures 30 and 31 contain the CRR for

NIT.

FIGURE 30- NIT CHANGE ORDERS AND TRENDS OVER TIME

NIT - Cumulative Change Order and Trends Over Time
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FIGURE 31 - NIT COST REALIZATION RATE

NIT - Cost Realization Factor (CRR)
Cumulative Value of Change Orders/Cumulative Value of Expected Trends
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TIME REALIZATION RATE ANALYSIS
The TRR for the NIT project is 3.85; however, this value is skewed by 400 days approved under

Change Order #1 as a result of a contract allowance (the owner is contractually required to
provide yet for which the time is must be added to the performance period). Given this feature
time is added as needed without use of trends. Therefore the TRR adjusted for Change Order

#1 is 1.75 as shown on Figure 32.
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FIGURE 32 - NIT COST REALIZATION RATE

Time Realization Ratio (TRR)
Cumulative Time Added by Change Orders/Cumulative Time Anticipated in Trends

11.00

9.00 + F\ﬂ

5.00

L~

3.00

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Percent Time Expended

——TRR ===9/30/2012

OVERALL OBSERVATIONS

Our overall observations, provided below, are based on our review of the NIT project, as well as the bases

for the EAC and SAC analyses.

1

We found that the project team is technically competent and has a detailed understanding of the
project technical and construction requirements. The general contractor and construction
management team appear to have a strong teaming relationship and appear to be working
together to achieve project objectives.

Only 12% of open activities are on the critical path and the percent complete and balance to
finish periods are supported by throughput rates within acceptable limits.

Application of a TRR of 1.75 would yield a total required performance period of 1,903 days, which
is 113 days longer than the current allowable 1,790 day performance period. It should be noted,
however, that throughput performance to date has been very favorable and performance to date
is within acceptable productivity ranges.

Another contributing factor to the likely successful completion of this project is that, historically,

the project team has added project time and cost for contractually delineated elements without a
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trend (e.g., grouting/dewatering), which resulted in an inflated TRR. Figure 33 contains the

forecast completion requirements based on TRR.

FIGURE 33 - TIME FORECAST REQUIREMENTS USING THE TIME REALIZATION RATE

Element Days
Current Project Performance Time (including change orders) 1,390
Approved Change Orders 359
Potential Change Orders 12
Trends 81
TRR@1.75 61
TOTAL Expected Time 1,903
Revised contract time: 1,790
Expected additional time requirement based on TRR (113)

We recommend that the project team review its practices regarding the treatment of trends on
work elements that may be contractually bound, but which are only reflected as a change order
with no trends, to ensure that the final cost at completion is properly stated. If a change order is
shown for a condition without a trend, the project estimate could be understated (although it
would be a temporary understatement). We believe this is a project-specific issue given the
unique contract language that approved time for Change Order #1, for example, but as a matter
of course recommend the WSIP team revisit its treatment of such unique conditions that impact
how time is forecast.

Using the CRR, it appears that the overall projected budget is $1.0 million lower than currently
approved. This amount was determined by applying the project team'’s forecast for all project
elements and the adjusted CRR performance to the current value of trends, plus our
recommended contingency amount based on project performance to date. Figure 34 contains the

budget analysis for NIT.
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FIGURE 34 - NIT BUDGET ANALYSIS

Element Amount Reference/Comments

Current Construction Contract value $ 244,777,056 |(Feb. 26, 2013 Contract Summary)

Pending and Potential changes 3,754,409 |(Feb. 26, 2013 Contract Summary)

Trends 5,297,500 [(Feb. 26, 2013 Contract Summary)

CRR @ 1.12 635,700

Subtotal Construction: 254,464,665

Estimated required contingency (for analysis purposes)

Contingency: 2,544,647 |(1%)

Total Construction

$ 257,009,312

Project Budget:

Project Management

$ 6,632,000

(January 1, 2013 - Quarterly Report

)
Planning 3,908,000 |(anuary 1, 2013 - Quarterly Report)
Environmental 4,273,000 |(January 1, 2013 - Quarterly Report)
Right of Way 2,416,000 |(anuary 1, 2013 - Quarterly Report)
Design 16,085,000 [(anuary 1, 2013 - Quarterly Report)
Bid & Award 725,000 |panuary 1, 2013 - Quarterly Report)
Construction Management 27,649,000 |(anuary 1, 2013 - Quarterly Report)
Construction 257,009,312 |From above
Closeout 206,000 |ganuary 1, 2013 - Quarterly Report)

TOTAL Forecast

$ 318,903,312

Current Approved Budget:l

319,925,000 |(January 1, 2013 - Quarterly Report)

Variance Forecast vs. Current Approved Budget:l

1,021,688 |Forecast requirement based on CRR/Trends/Soft Costs

CONCLUSION

Based on our review of the NIT project, as discussed above, we believe that it is Very Likely that this

project will finish within budget and on time. Although the CRR and TRR are greater than 1.0, throughput

performance has been well within acceptable rates. Although the overall schedule is projected to extend

beyond current contract performance periods, mitigating contractual circumstances may improve final

project performance as time extensions associated with Change Order #1 are already approved in the

contract for example.
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PROJECT ANALYSIS: Bay Division Pipe Line Reliability Upgrade -
Tunnel (CUW36801)

SCOPE

The BDPL is a tunnel project that will extend 5 miles under San Francisco Bay, adjacent to the marshlands
between the vicinity of the Ravenswood Valve Lot and the Newark Valve Lot. The Bay Division tunnel is
being constructed using a tunnel boring machine (TBM) (instead of the traditional mining methods used
to excavate the NIT). The final tunnel lining will consist of a 9-foot-diameter welded steel pipeline. The
tunnel will terminate at each end with vertical shafts and a connection to the BDPL Nos. 1, 2, and 5 piping
manifolds. The two new piping manifolds are being provided under the BDPL Reliability Upgrade project.
The excavated tunnel materials are anticipated to be used as part of the conversion of adjacent salt ponds
to marshland. The portion of the existing BDPL Nos. 1 and 2 that are to be replaced by the new Bay
Division tunnel will be capped on each end and will be abandoned in place. The new tunnel will link the
existing segments of BDPL Nos. 1 and 2 and the future BDPL No. 5 in the East Bay with those on the
Peninsula. The existing portions of BDPL Nos. 1 and 2, which were built in the 1920s and 1930s, lay along
the bay floor and on trestles that cross over environmentally sensitive marsh land. The pipe and the trestle
are in a deteriorated condition. The Bay Division Tunnel will bypass these environmentally sensitive
wetlands.*® The approved budget as of the September 30, 2012 data date for this project was $307.081M

and a corresponding approved end date of November 13, 2015.

PROJECT STATUS AS OF THE DATA DATE (SEPTEMBER 30, 2012)
The base construction contract for the BDPL project, totaling $215,294,530, was executed on January 4,

2010, with the Michaels/Jay Dee/Coluccio Joint Venture. The performance period for construction is 1,857
days. As of September 30, 2012, change orders had added $3,759 to the contract with no time extension.
As of the data date, the BDPL project was 65% complete and the project was 80% complete as of February
2013.

Excavation activities began in 2011 and, as of September 30, 2012, the TBM was in full production, but
additional challenges remain, including: crossing three additional levees, a Cargill pump station, the Union
Sanitary District's two force main sewer lines, and BDPL Nos. 1 and 2 before reaching the receiving shaft in

Newark. Tunnel excavation has progressed into a zone of the San Antonio formation, where geotechnical

33 WSIP JUN12 Regional Qtrly Rpt
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investigation could not be performed during preconstruction. An increase in deep sand and gravel zones
has been encountered and a 750-foot-long section of the Franciscan rock formation lies ahead, along with
potentially less stable subsurface conditions. As of December 2012, a total of 25,735 feet of initial tunnel
lining was installed (98%). The contractor successfully tunneled under the rest of the Cargill levees and
the Caltrain railway, and through 750 feet of Franciscan rock. The contractor continued to advance proof
grouting behind the TBM trailing system. The TBM receiving shaft at Newark is complete, with the frozen
shaft seal top-hat structure filled with bentonite fluid, and ready for the TBM arrival. As of December

2012, overall construction was 77.8% complete.

THROUGHPUT ANALYSIS
RWBC evaluated and compared the actual throughput achieved on the BDPL project through the data

date of September 30, 2012, with the planned throughput under early and late start dates. An additional
data point of February 25, 2013, was provided. FIGURE Figure 35, below, presents the results of our
throughput analysis, which shows that actual performance to date is well within the required rates to meet
overall project schedule requirements. As of September 30, 2012, throughput for the BDPL project was
1.37 (compared with boundary throughput thresholds of 1.52 and 1.15 based on early and late dates). As
of February 27, 2013, the actual throughput was 1.39 (compared with boundary throughput thresholds of

1.44 and 1.29 based on early and late dates) as shown on Figure 35.

FIGURE 35 - BDPL THROUGHPUT ANALYSIS
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CRITICALITY ANALYSIS

As shown on Figure 36 below, as of the data date (September 30, 2012), over 50% of the open activities
were on the critical path. We believe that the strong throughput performance maintained through
February 2013, and barring an unforeseen event, will ensure that this project will be completed within the
projected performance period. Figure 36 contains a summary of our schedule analysis for three

consecutive periods.

FIGURE 36 - BDPL PROJECT CRITICALITY ANALYSIS

Total o Critical Period
ota
Data Date . ,p(_e'j r! |.ca:\ % Critical Change %
Activities Activities Activities ..
Critical
(A) (B) Q (D)=(C)/(B) (E)
July 2012 457 220 106 48.2% n/a
August 2012 457 217 100 46.1% -4%
September 2012 459 218 118 54.1% 17%

COST REALIZATION RATE ANALYSIS
EXHIBITS 9 and 10 provide detailed listings of all approved change orders and trends, respectively,

through December 2012. As shown on Figure 38 below, the realization rate between trends and actual
change orders is extremely low. As of the data date of September 30, 2012, the CRR for the BDPL project
was 0.0027, and as of December 2012, it was 0.0021. A low CRR has been consistent throughout the
project, with a peak CRR of 0.16 early in the project. Figures 37 and 38 contain the CRR for the BDPL

project.

59|Page



RW Block

Consulting, Inc.

FIGURE 37 - BDPL CHANGE ORDERS VERSUS TRENDS

BDPL - Cumulative Change Order and Trends Over Time
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TIME REALIZATION RATE ANALYSIS

The TRR for the BDPL project is zero as no time has been included in trends and no time extensions on

the BDPL project have been approved.

OVERALL OBSERVATIONS

Our overall observations, provided below, are based on our review of the BDPL project, as well as the

bases for the EAC and SAC analyses.

1. We found that the project team is technically competent and has a detailed understanding of the
BDPL project technical and construction requirements. The general contractor and construction
management team appear to have a performing team structure and appear to work together
toward achieving project objectives.

2. We found that 54% of open activities are on the critical path. A contributing factor to the high
number of critical path activities is the general contractor's decision to develop a schedule with
relatively few activities. This trend of criticality is offset by strong throughput performance
achieved through February 2013, well within the early and late throughput boundaries.

3. The project team appears to be too conservative in forecasting potential costs, as the CRR has not
exceeded 0.16. The project team may seek to evaluate whether the amounts trended will actually
be required as presented.

4. Using the CRR, it appears that the overall projected budget is $47 million lower than currently
approved. This projected amount was determined by applying the project team’s forecast for all
work elements and the adjusted CRR performance to the current value of trends, plus our

recommended contingency amount based on project performance to date.
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FIGURE 39 - BDPL BUDGET FORECAST

Element Amount Reference/Comments
Current Construction Contract value $ 215,298,290 [(Feb. 26, 2013 Contract Summary)
Pending and Potential changes 12,000 |(Feb. 26, 2013 Contract Summary)
Trends 3,010,000 ((Feb. 26, 2013 Contract Summary)
CRR @ 0.0021 (3,003,679)
Subtotal Construction: 215,316,611
Contingency: 1,000,000 [Estimated required contingency (for analysis purposes)

Total Construction

$ 216,316,611

Project Budget:

Project Management

$ 9,938,000

(January 1, 2013 - Quarterly Report)

Planning 2,608,000 [panuary 1, 2013 - Quarterly Report)

Environmental 3,099,000 |ganuary 1, 2013 - Quarterly Report)

Right of Way 1,945,000 [ganuary 1, 2013 - Quarterly Report)

Design 13,159,000 |ganuary 1, 2013 - Quarterly Report)

Bid & Award 315,000 |panuary 1, 2013 - Quarterly Report)

Construction Management 26,447,000 |ganuary 1, 2013 - Quarterly Report)

Construction 216,316,611 [From above

Closeout 513,000 |(anuary 1, 2013 - Quarterly Report)

TOTAL Forecast $ 274,340,611

| Current Approved Budget:l 307,081,000 |(January 1, 2013 - Quarterly Report) |
| Variance Forecast vs. Current Approved Budget:| 32,740,389 |Forecast requirement based on CRR/Trends/Soft Costs |

CONCLUSION

Based on our review of the BDPL project, as discussed above, we believe that it is Highly Likely that this
project will finish within budget and on time. This conclusion is based on throughput rates achieved to
date, as well as low realization of budgeted costs. It should be noted that the application of highly
conservative estimates does overstate required project costs at completion; we encourage the project
team to review the current trends to ensure that they reflect the realization expected to be achieved on

the BDPL project.

COMPARISON OF THE FIVE PROJECTS EVALUATED

Figure 40 below provides a side-by-side project performance comparison. Included in each project
evaluation is RWBC's independent forecast of budget performance based on data reviewed and our
assessment of the remaining contingencies required. The data on Figure 40 show a wide range in
budgetary performance, from a projected additional $68 million requirement for the CDR project to a

projected underrun of $33 million for the BDPL project, and an aggregate projected budget shortfall
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totaling $52 million for the five projects combined. The WSIP project team will have to make decisions
regarding its evaluation of projected program requirements, but areas we suggest be evaluated include:
(1) project contingencies/underruns available on other projects; (2) reduction in soft costs; (3) de-scoping
projects to remain within budget; and (4) identification of additional sources of funding to cover projected
budget shortfalls. We recommend that the evaluation be inclusive of all projects so that a holistic picture

can be presented to authorizing and/or oversight committees.

FIGURE 40 - PROJECT-BY-PROJECT COMPARISON - BUDGET PERFORMANCE

CDR CSSA HTWT NIT BDPL ALL
Element Amount Amount Amount Amount Amount Amount
Current Construction Contract value $ 280,707,564 ] $ 103,580,514 [ § 175293309 | § 244,777,056 | $ 215298290 | [$ 1,019,656,733
Pending and Potential changes $ 112,331,216 | $ 6,870,934 | $ 717,872 3,754,409 12,000 123,686,431
Trends 26,017,074 16,279,451 9,444,435 5,297,500 3,010,000 60,048,460
CRR 4,683,073 (325,589) (188,889) 635,700 (3,003,679) 1,800,617
Subtotal Construction: 423,738,927 126,405,310 185,266,727 254,464,665 215,316,611 1,205,192,240
Contingency: 42,373,893 6,320,266 13,895,005 2,544,647 1,000,000 66,133,809
Total Construction $ 466112820 132725576 |$ 199161732[$  257,009312[$ 216316611 [$ 1,271,326,050
Project Budget:
Project Management $ 13,878,000 [ § 5,709,000 | § 11,028,000 § 6,632,000 | $ 9,938000] [$ 47,185,000
Planning 6,035,000 3,985,000 4,816,000 3,908,000 2,608,000 21,352,000
Environmental 16,039,000 3,945,000 1,862,000 4,273,000 3,099,000 29,218,000
Right of Wa - 56,000 2,416,000 1,945,000 4,417,000
Design 22,469,000 11,380,000 19,533,000 16,085,000 13,159,000 82,626,000
Bid & Award 705,000 942,000 1,041,000 725,000 315,000 3,728,000
Construction Management 74,080,000 23,669,000 38,728,000 27,649,000 26,447,000 190,573,000
Construction 466,112,820 132,725,576 199,161,732 257,009,312 216,316,611 1,271,326,050
Closeout 1,242,000 456,000 855,000 206,000 513,000 3,272,000
TOTAL Forecast $ 600560820 | $ 182867576 | $ 277,024732 [$ 318903312 |$ 274340611 [$ 1,653,697.050
[ Current Approved Budget:| $ 532,638,000 [ $ 164,722,000 [ $ 276,896,000 [ § 319,925,000 [ $ 307,081,000 | [$ 1,601,262,000 |
Variance Forecast vs. Current Approved Budget:] $  (67,922,820)[ $  (18.145,576)[ $ (128,732)] § 1,021,688 [$ 32,740,389 | [$ (52,435,050)]

Figure 41 provides a project-by-project comparison of selected performance indicators. In evaluating the
project data, we found that the trend logs reflect all known conditions, yet the way trends are entered for
both time and cost projections varies. Regarding cost information, a top-down approach is used to
forecast trends on certain projects (e.g., CSSA, HTWTP), while a more granular approach is used on other
projects (e.g., NIT). We found that project teams used different approaches to estimating the time
impacts of trends. For example, the NIT project team assigned time impacts to each trend, and then used
the aggregated value to forecast trend time. The assumption under this approach is that all time
associated with trends is additive (no concurrency) and that all time forecast is on the critical path (hence,
a day-for-day addition of time is shown on reports). In addition, a top-down approach is also used in
which all trend time is captured under one catchall activity. Neither approach is incorrect; however, given
the undefined nature of the data, it is not feasible to perform detailed scheduled analysis. We
recommend that the WSIP management team re-evaluate current trends and probabilities assigned to

their occurrence, and ensure that the data in the CMIS is consistently entered.
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FIGURE 41 - PROJECT COMPARISON - PERFORMANCE INDICATORS

MEASURE CDR CSSA HTWT NIT BDPL Comments
Throughput

Early 1.23 1.13 1.41 1.31 1.44| [Through February 2013

Late 0.88 0.85 0.81 1.08 1.26| [Through February 2013

Actual 1.02 0.84 0.69 1.2 1.39| [Through February 2013
Criticality 30% 45% 9% 12.30% 54.10%| |Through September 2012
CRR 1.18 0.98 0.98 112 0.0021| |Through December 2012
TRR 0.93 0 0 1.75 0| |Through December 2012
Forecast Budget Performance ($ Milllion) $ (67.90)[ $ (18.10)[ $ (0.12)[ $ 1.00($ 32.70 | |Through February 2013

RWBC compared its own independent estimate of costs to completion and found that the aggregate
value of forecast costs is within 3% of the same value estimated by the WSIP team. A benchmark of 10%
(+/-) was used to set the expected benchmark of acceptability for estimated costs (based on Department
of Transportation guidelines for establishing reasonability of costs when comparing independent

estimates). The value realized is well within this threshold as shown in Figure 42.

FIGURE 42 - RWBC VS WSIP EAC PROJECTIONS

PROJECT
Cost at Completion CDR CSSA HTWT NIT BDPL TOTAL
FORECAST RWBC $ 600,560,820 | $ 182,867,576 | S 277,024,732 | $ 318,903,312 [ $ 274,340,611 | $1,653,697,051
FORECAST WSIP* $ 620,813,000 | $ 193,623,446 | S 283,238,337 | $ 323,734,000 [ $ 286,372,630 | $1,707,781,413
WSIP/RWBC: 103% 106% 102% 102% 104% 103%
* data extracted from Notice of Public Hearing (March 22, 2013) SFPUC April 23, 2013 meeting
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USE OF RISK TO FORECAST BUDGET EXPOSURE

The evaluation of risk is performed by the WSIP management team using a Monte-Carlo model to
calculate the probability curves for identified risks on each WSIP project. RWBC found the application and
use of risk probability to be unclear: on one hand risks are not used to forecast costs yet are used to test
budget performance: contingency (which is a cost measure). Based on interviews with each project team,
we found various opinions regarding their use of risk probability as a management tool. The opinions
expressed ranged from risk probability being used as a management tool to different methods being
used to manage projects. RWBC did not incorporate the values of risk on the risk registers within the
forecast to completion as we've accounted for such using contingency for each project. However, we
recommend that, moving forward, more clarity be provided by the WSIP management team on the
application of risk probabilities and their use in preparing EAC/SAC forecasts or on the reasons that risk
probabilities are used to test overall budget performance yet not used to forecast costs. Despite the
manner in which risks are treated, RWBC concludes that existing cost and time forecasts prepared by the
WSIP management team to be realistic and reliable based on the overall results of our own independent
forecasts compared to the most current forecasts for cost and time as submitted by the WSIP
management team on the March 22, 2013 Notice of Posting for Consideration of Revisions to the San

Francisco Public Utilities Commission WSIP.
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TASK B: WATER SYSTEM IMPROVEMENT PROGRAM SOFT COSTS

Our review of WSIP soft costs was divided into three components: those pertaining to the five projects
analyzed under TASK A, those pertaining to Program Management, and those related to the balance of
the WSIP. In evaluating soft costs, it is critically important to understand what is included within each
category and it becomes more critical when trying to use general rules related to the ratio of soft costs to
construction costs or the application of comparable data. For the WSIP, the following categories are
included as soft costs: (a) SFPUC Labor costs, (b) Other City Department costs, and (c) WSIP Consultant

costs

The totals for categories A, B and C are the primary components of soft costs. In addition, Program
Management Costs that support the entire WSIP in an oversight function are included. RWBC developed

metrics to evaluate projected staffing plans, as follows:

1. Percent of Soft Costs/Construction Costs (both for historical and forecast conditions).

2. Remaining Construction Costs (Forecast Construction Costs less expenditures to
date)*/(Remaining Soft Costs). This ratio provides a productivity rate that can be compared
across projects.

3. Remaining Construction Costs/sum of FTEs associated with remaining soft costs for the forecast
period (another productivity ratio, using FTEs to measure the amount of remaining work being
managed by each resource).

4. A breakdown was provided of the amount of SFPUC costs/Other City Department
costs/Consultant costs for each project evaluated under TASK A, Program management costs, and

costs related to the balance of the WSIP.

** RWBC used its prior forecasts of construction costs shown on Figure 39 to independently evaluate ratios and to maintain a
consistent application of data.
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EVALUATION OF SOFT COSTS FOR PROJECTS ANALYZED UNDER TASK A

The soft costs forecast for each project under TASK A were analyzed, as shown on Figure 43 below.

FIGURE 43 - SOFT COST ANALYSIS OF TASK A PROJECTS

PROJECT
ELEMENT CDR CSSA HTWT NIT BDPL ALL
Total Forecast Construction (RWBC-5 Projects) 466,112,820 132,725,576 199,161,732 257,009,312 216,316,611 1,271,326,050
Expended Construction (12/31/12) 149,156,102 87,731,606 62,337,622 186,845,770 168,294,323 654,365,423
R Construction (Unexpended) 316,956,717 44,993,970 136,824,110 70,163,542 48,022,288 616,960,627
Soft Costs Expended (12/31/12) 68,893,962 40,138,610 47,961,109 50,385,024 37,731,421 245,110,126
SFPUC 16,124,970 15,556,436 18,603,435 17,384,631 10,648,369 78,317,841
Other City Departments 5,081,887 2,560,994 2,702,550 3,059,064 2,862,592 16,267,087
Consultants 47,687,105 22,021,180 26,655,125 29,941,329 24,220,460 150,525,198
Soft Costs Forecast Total 65,480,963 6,934,610 29,101,562 15,680,418 18,303,194 135,500,746
SFPUC 7,725,038 835,962 11,946,174 1,693,225 2,617,330 24,817,730
Other City Departments 5,574,706 2,649,090 2,589,568 2,098,193 2,748,296 15,659,854
Consultants 52,181,219 3,449,557 14,565,820 11,889,000 12,937,567 95,023,163
Soft Costs/Construction (Historical) 46% 46% 77% 27% 22%) 37%]
SFPUC 11% 18% 30% 9% 6% 12%
Other City Departments 3% 3% 4% 2% 2% 2%)|
Consultants 32% 25% 43% 16% 14% 23%
Soft Costs/Construction (Forecast) 21%) 15% 21% 22% 38%) 22%)
SFPUC 2% 2% 9% 2% 5% 4%
Other City Departments 2% 6% 2% 3% 6% 3%
Consultants 16% 8% 11% 17% 27% 15%,
TOTAL FTE (2013-2017) 232 28 103 56 65 483
FTE SFPUC 27 3 42 6 9 88
FTE Other City Departments 20 12 9 7 10 58
FTE Consultants 185 12 52 42 46 337
R ining Construction/R ining Soft Costs 4.84 6.49 4.70 4.47 2.62 4.55
R ining Construction/FTE 1,365,004 1,632,866 1,325,853 1,263,743 739,886 1,276,348

In evaluating Figure 43, above, it is important to note the explanation of the data fields:

Full Time Equivalent (FTE): as presented in the data provided to RWBC by the WSIP

management team 1 FTE = 1 staff working full time at a cost of $282,000 per year. RWBC did not

modify this calculation.

Total Forecast Construction (RWBC-5 projects): cost at completion for construction costs

prepared by RWBC for each of the five mega projects evaluated.

Expended Construction (12/31/12): expended construction costs through December 31, 2012.

Remaining Construction Costs: the difference between the Total Forecast Construction (RWBC-

5 projects) and Expended Construction through December 31, 2012.

Soft Costs Expended (12/31/12): total soft costs expended inclusive of planning,

environmental, engineering support, City departments, design, bid/award, project management,

construction management, and legal costs.
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Soft Costs Forecast Total: the remaining value of soft costs expected for the remainder of the
applicable project. Given that these five projects are in construction, the Soft Costs Forecast Total
would not include additional fees for early project work such as planning, design, or
environmental in some instances.
Soft Costs/Construction (Historical): the ratio of Soft Costs Expended divided by historical
construction expenditures.
Total FTE (2013-2017): staffing level data provided by the WSIP management team for each

project by year aggregated into a total figure. In the data provided the WSIP management team

used an average rate of $282,000/year to equal 1 full time equivalent (FTE).

EXHIBIT 11 provides detailed data of staffing levels by year for each of the five projects evaluated. This

data is extracted directly from WSIP management staffing plans provided to RWBC.

The following observations and recommendations were made based on the data and ratios contained on
Figure 43:

1. Approximately $616 million of construction work remains to be placed on the five projects
evaluated and it is forecast that $135 million will be needed over the same period (2013-2017) to
manage the work, equating to a 22% soft cost rate. The remaining construction to be performed
accounts for about 49% of the work.*®

2. We found that, over the forecast period (2013-2018), 337 (70%) of the 483 planned total FTEs
aggregated over the same period, are consultants and 18% are slated to be provided through the
SFPUC. The remaining 12% are slated to come from other City departments. We believe that an
opportunity exists to increase the level of SFPUC staffing, as the cost-benefit analysis for using
internal staffing versus external consultants should be evaluated, given the construction values
under management. Two projects (i.e., CDR and HTWTP) could be candidate projects given their
remaining duration and the fact that they have the highest staffing levels.

3. It should be noted that, in preparing budgets and FTE calculations, a standard $282,000 annual
cost/FTE was used by the WSIP management team in the data provided to RWBC for all FTE
calculations (SFPUC, Other City Departments, and Consultants). We recommend that actual costs

be used for the SFPUC and Other City Departments, as internal City staff should be more cost

* As previously stated, RWBC included base contract, approved, pending, and potential changes, trends, and contingency amounts
when forecasting construction costs, as is reflected in these amounts.
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effective than consulting staff. As a point of reference, a $282,000 salary equates to an hourly
cost of $135.58 ($282,000/2,080 hours per year). We also note that this data be reconciled to the
WSIP’s own bottom up analysis for calculating staffing levels.

4. We believe that staffing on the CDR project should be re-evaluated as, on average, the CDR
management plan provided by the WSIP management team to RWBC shows that there are 45
FTEs per year over the next 5 years (see EXHIBIT 11 for additional details). It should be noted that
pricing under negotiation for the unforeseen geological condition includes extensive owner
monitoring of the general contractor.

5. We recommend that each project be managed as a stand-alone project without regional program
management support for the following reasons: (a) all are under construction, (b) all have
seasoned senior staff managing the project, (c) a web-enabled program management system is in
place that can be leveraged to maximize information/data flow, and (d) cost savings could be
realized by eliminating the regional oversight function through a project-centric management
structure.

6. We recommend that the staffing plan for the BDPL project be reviewed, as the current forecast of
soft costs represents 38% of the remaining construction costs, which is a high percentage,
especially when the soft costs for the remaining projects range between 15% and 21% of
remaining construction costs.

7. The resulting weighted average value of remaining construction costs to remaining soft costs is
455, compared with a historical value of 2.66,%® which represents an efficiency increase of 71%.
However, we believe that this value can be improved by evaluating opportunities to re-evaluate
staffing levels for the CDR and HTWTP projects, and using actual costs to calculate the costs
associated with FTEs (versus using a top-down forecast of soft costs/average annual FTE costs).

8. We also recommend that the WSIP management team reconcile the staffing estimates prepared

using $282,000 against the bottom up analysis prepared for the program.

Additional data capturing FTE calculations for the five projects evaluated under TASK A are provided in

EXHIBIT 11.

Figures 44 and 45 build on the information analyzed to provide more detail on soft costs, especially since

the soft costs provided in Figure 43 were all inclusive. Figure 44, specifically, segregates soft costs into

36 $654.0 million historical construction expenditures/$245.1 million soft costs = 2.66
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three categories: total soft costs (same as the values provided in Figure 43 and all inclusive regardless of
phase/activity), soft costs excluding pre-construction costs (would include project management,
construction management, and other construction phase only services), soft costs for pre-construction
which would include planning, design, and those soft costs associated with activities performed prior to
construction. Figure 45 also contains ratios comparing historical performance of the soft cost categories

described compared against using construction as the benchmark.

FIGURE 44 - BREAKOUT OF SOFT COSTS (PRE-CONSTRUCTION VS. CONSTRUCTION)

Expended through
Soft Costs - 12/31/12
All Soft Costs EXCLUDING costs Forecast-Soft EAC Construction | (Construction - Remaining
(WSIP Soft Cost for pre- Soft Costs - Costs (WSIP (RWBC) -within 3%| WSIP Quarterly |Construction To be
Project lysis) C tion Preconstruction [|bottom up anlysis)|| of WSIP projection report) Expended
(A) (B) (B1)=(A)-(B) © (D) (E) (F)=(D)-(E)
CDR $ 68,893,962 | $ 17,911,375 | $ 50,982,587 || $ 65,480,963 || $ 466,112,820 | $ 149,156,102 | $ 316,956,717
CSSA 40,138,610 14,972,230 25,166,380 6,934,610 132,725,576 87,731,606 44,993,970
HTWTP 47,961,109 14,492,750 33,468,359 29,101,562 199,161,732 62,337,622 136,824,110
NIT 50,385,024 15,285,834 35,099,190 15,680,418 257,009,312 186,845,770 70,163,542
BTPL 37,731,421 9,965,988 27,765,433 18,303,194 216,316,611 168,294,323 48,022,288
ALL REMAINING 458,122,174 158,914,356 299,207,818 70,369,963 1,039,859,000 743,134,577 296,724,423
TOTAL $ 703,232,300 | $ 231,542,533 | § 471,689,767 || $ 205,870,709 || $ 2,311,185,050 | $ 1,397,500,000 | $ 913,685,050
Program Management [s 78,572,030 | [ |[s 30,624,138 |[ §  2,311,185,050 [ $  1,397,500,000 [ § 913,685,050 |

FIGURE 45 - RATIO ANALYSIS OF SOFT COSTS COMPARED TO HISTORICAL PERFORMANCE
COMPARED TO PROJECTIONS

Soft Cost - Forecast Total
Total Soft / Preconstruction Soft
Expenditure only/Expenditure | ¢« coct ox cluding pre- Costs/Remaining
Construction Construction construction/Expenditure | Construction to be
Project (Historical) (historical) Construction (Historical) Expended
(G)=(A)/(E) (G1)=(B1)/(E) (H)=(B)/ (E) (D)=(C)/(F)
CDR 46% 34% 12% 21%
CSSA 46% 29% 17% 15%
HTWTP 77% 54% 23% 21%
NIT 27% 19% 8% 22%
BTPL 22% 16% 6% 38%
ALL REMAINING 62% 40% 21% 24%
TOTAL 50% 34% 17% 23%
|Program Management | 6%| | | 3%

The following observations were made based on the data contained in Figures 44 and 45:

1. The ratio of soft costs (total) compared to the value of construction, is decreasing from 50%

(historical — ref column G, Figure 45) to 23% under the forecast (ref. column I, Figure 45). These
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values were calculated by taking historical applicable soft cost data and divided by historical
construction spend. Similarly we calculated the ratio of those soft costs forecast and divided the
same by the remaining unexpended construction value based on our forecast.

We note that the primary activity remaining on the WSIP (with few exceptions) is construction.
Recognizing that column G in Figure 45 contains a large volume of costs associated with design,
planning, and other non- construction phase activities, we calculated the ratio of soft costs
excluding pre-construction (column H and [, respectively in Figure 45) historically to that forecast
and the results show an increase from 17% to 23%. The largest contributors include NIT and
BDPL, two of the best rated projects in our Task A analysis. This result runs counterintuitive to a
ramp down in construction activity, although there may be viable explanations for this trend
including front loaded projects, the need to keep project and construction management staffing
levels to the end of a project, or other similar reasons. Other potential contributors to this result
include time extensions added at a rate greater than construction cost, which would require use
of project and construction management professional for longer periods of time.

The internal benchmark shown in Figure 45 is the most correlated benchmark for performance
evaluation. We recognize there may be different phases of work contributing to skewed values in
ratio analysis, yet note that the only other project like the WSIP is the WSIP (structure, processes,
teams, systems, work, interdependencies, etc.).

Program Management costs show a decrease from 6% historical performance against
construction expenditures to 3% under the forecast.

As shown in Table 3, below, the ratio of program delivery (soft costs as used in this section) has

remained relatively flat.

Table 3 — WSIP Program Budget Comparison (Construction & Program Delivery Costs)

Forecast
(Q2
Budget Category 2005 2011 Current | FY12/13)

Construction Cost (budget),

$M | $2,322.00 | $2,172.30 | $2,315.30 | $2,302.40

Program Delivery Cost
(Budget) $M 709.00 851.60 864.00 909.60

Program Delivery
Cost/Construction: 30.53% 39.20% 37.32% 39.51%
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Forecast
(Q2
Budget Category 2005 2011 Current | FY12/13)
Update % Increase/Decrease
- Ratio (Program
Delivery/Construction) 8.67% -1.89% 2.19%

EVALUATION OF SOFT COSTS FOR PROGRAM MANAGEMENT

The program management function for a program of this magnitude is especially important during
program startup and high activity phases. The WSIP is more than 50% complete and the WSIP
infrastructure is mature. Further, the CMIS allows project information to flow directly from the project
site into the system to capture data in the most efficient manner. As shown on Figure 44, 71% of
budgeted Program Management costs have been expended ($78,572,030 + $30,624,318 = $109,196,168.

$78,572,030/$109,196,168 = 71%), which is not unusual given that Program Management costs are a be a

leading category of expenditures on a program.

FIGURE 46 — WSIP PROGRAM MANAGEMENT

Program Manag ALL
Expended through 12/31/12 $ 78,572,030
SFPUC 17,012,714
Other City Departments 4,916,068
Consultants 56,643,248
Forecast r ining (2013-2016) $ 30,624,138
SFPUC 13,484,338
Other City Departments 3,604,249
Consultants 13,535,551
Forecast r ining (2013-2016) FTE 94
SFPUC 33
Other City Departments 13
Consultants 48

Opportunities to evaluate reductions in Program management costs are as follows:

1. Evaluate the opportunity to transfer data reconciliation duties to SFPUC staff (who are qualified to

perform assigned duties). We understand that reconciling data from the CMIS against the City's

core financial system is not straightforward. However, the WSIP executive management staff may

want to consider (if acceptable to oversight agencies) not performing monthly reconciliations

(possibly performing such reconciliations quarterly), as this task appears to require a very high

level of effort for program management staff. The benefit would be that data reported may be

off by an amount (that should be acceptable), yet which could be reconciled less frequently. A
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quarterly reconciliation would also provide for the issuance of reports potentially closer to when
the costs are incurred.
2. The program management forecast shows 33 FTEs for 2013, 28 FTEs for 2014, 21 FTEs for 2015,
and 11 FTEs for 2016. We recommend that the 2013 and 2014 levels be evaluated to identify 2 to
3 additional FTE reductions through transfer to SFPUC staff, modifications to reconciliation (it

would be helpful to analyze the FTE effort required monthly to reconcile project expenditures

against the City’s financial system).

EVALUATION OF SOFT COSTS FOR THE BALANCE OF THE WATER
SYSTEM IMPROVEMENT PROGRAM

For the balance of the WSIP, approximately $296 million in construction costs remain and it is forecast
that $70 million in soft costs is required to administer the work as shown on Figure 47. Using a similar
metric as that used for the five projects evaluated under TASK A, the ratio of construction work completed
divided by soft costs was 1.66 through December 31, 2012, and is forecast to increase to 4.22 at WSIP
completion. Similar to our previous evaluation of soft costs, we recommend that, instead of using a
standard $282,000 annual FTE value, actual costs should be used to ensure that FTE equivalents are more
accurately calculated. The FTE data contained in Figure 47 was extracted by the WSIP management teams

staffing plans provide to RWBC.

FIGURE 47 - BALANCE OF WATER SYSTEM IMPROVEMENT PROGRAM SOFT COSTS

Balance of Projects (All less 5 Mega Projects) ALL
Total Forecast Construction (Balance) 1,039,859,000
Expended Construction (12/31/12) 743,134,577
Remaining Construction: 296,724,423
Soft Costs Expended through 12/31/12 458,122,174
SFPUC 195,120,628
Other City Departments 63,385,648
Consultants 199,615,898
Soft Costs Forecast remaining (2013-2016) 70,369,963
SFPUC 28,863,987
Other City Departments 11,358,082
Consultants 30,147,893
Forecast r ining (2013-2016) FTE 247
SFPUC 102
Other City Departments 37
Consultants 107
R ining Construction/R ining Soft Costs 4.22
ining Construction/FTE 1,202,977
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WATER SYSTEM IMPROVEMENT PROGRAM SOFT COST
RECOMMENDATIONS

Based on our review of WSIP soft costs, we recommend the following:

1. Consider streamlining the Program management function by eliminating the regional level of
oversight given that the WSIP is well under way and major projects are expected to be completed
in the next 2 years.

2. Evaluate the level of effort required to reconcile monthly costs between the CMIS and the City's
core financial system and validate whether or not it would be beneficial to perform less frequent
reconciliations with the benefit of lower Program management costs and potentially the ability to
issue cost reports more quickly.

3. Evaluate opportunities to add SFPUC staff on the CDR and HTWTP projects, as staffing levels
appear high and a large number of consultants are used. We recommend a two-step evaluation:
(a) evaluate staffing level in total and (b) identify opportunities to leverage SFPUC staff.

4. We recommend that the WSIP management team provide a reconciliation of staffing models
presented that use both bottom up staffing levels and top down staffing levels using an average
$282,000/year FTE costs.

5. We also recommend that the WSIP management team explore the reasons driving an increase in
the rate of remaining soft costs under the current forecast when compared to the same soft costs

and work delivered historically.

74|Page



RW Block

Consulting, Inc.

EXHIBIT 1 - CALAVERAS DAM REPLACEMENT APPROVED CHANGE
ORDERS (THROUGH 12/11/12)

Change Order Information
Date of
CO # Approval Days co$ Cumulative CO
00001 3-Oct-11 -1 3 301,025 $ 301,025
00002 20-Oct-11 -1 9 250,000 $ 551,025
00003 19-Oct-11 -1 3 3,376,370 $ 3,927,395
00004 20-Oct-11 -1 9 65,000 $ 3,992,395
00005 4-Jan-12 -1 $ 3,807 $ 3,996,202
00006 4-Jan-12 -1 9 18,796 $ 4,014,998
00007 13-Mar-12 -1 $ 72,305 $ 4,087,303
00008 13-Mar-12 -1 9 169,062 $ 4,256,365
00009 15-Mar-12 -1 $ (285,374) $ 3,970,991
00010 2-May-12 -1 $ 49,630 $ 4,020,621
00011 2-May-12 -1 9 104,786 $ 4,125,407
00012 7-May-12 -1 $ 40,514 $ 4,165,921
00013 6-Jun-12 69.00 $ 11,782,647 $ 15,948,568
00014 8-Jun-12 -1 9 34,714 $ 15,983,282
00015 18-Jun-12 -1 $ 102,356 $ 16,085,638
00016 21-Jun-12 -1 9 98,750 $ 16,184,388
00017 28-Jun-12 -1 $ 1,000,000 $ 17,184,388
00018 12-Jul-12 -1 9 7,950 $ 17,192,338
00019 12-Jul-12 -1 9 1,962 $ 17,194,300
00020 30-Jul-12 -1 $ - $ 17,194,300
00021 30-Jul-12 -1 9 134,358 $ 17,328,658
00022 20-Aug-12 -1 $ 320,000 $ 17,648,658
00023 20-Aug-12 -1 9 374,224 $ 18,022,882
00024 10-Sep-12 -1 $ - $ 18,022,882
00025 18-Sep-12 -1 9 1,000,000 $ 19,022,882
00026 14-Nov-12 -1 $ 120,000 $ 19,142,882
00027 10-Dec-12 -1 9 500,000 $ 19,642,882
00028 10-Dec-12 -1 3 350,000 $ 19,992,882
00029 11-Dec-12 -1 9 67,000 $ 20,059,882
00030** TBD 761.00 $ 133,000,000 $ 153,059,882
** Change Order not formally approved. This value is that presented to SFPUC
and BASWAC on 11/7/12 ($133M and 25 month time extension)
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EXHIBIT 2 — CALAVERAS DAM REPLACEMENT TRENDS (THROUGH

12/14/12)

Trend Information

Trend # Date % Time| Days | Trended Days | Initial Value Likelihood Trend $ G

00001 8-Sep-11| 2% - - $ 302,200.32 100%| $  302,200.32 | $ 302,200.32
00002 13-Sep-11| 2% 90.00 90.00 [ $ 3,500,000.00 100%| $ 3,500,000.00 | $ 3,802,200.32
00003 13-Sep-11| 2% 10.00 10.00 | $  475,000.00 100%| $  475,000.00 | $ 4,277,200.32
00004 23-Sep-11| 3% - - $ 500,000.00 100%| $  500,000.00 | $ 4,777,200.32
00005 5-Oct-11| 3% - - $ 13,521,816.00 100%| $ 13,521,816.00 | $  18,299,016.32
00006 17-Oct-11| 4% - - $ 68,000.00 100%| $ 68,000.00 | §  18,367,016.32
00007 15-Nov-11| 6% - - $ 3,806.88 100%| $ 3,806.88 | $  18,370,823.20
00008 1-Dec-11| 7% - - $ 18,796.47 100%| $ 18,796.47 [ $  18,389,619.67
00009 6-Dec-11| 8% - - $ 72,305.00 100%| $ 72,305.00 | $  18,461,924.67
00010 6-Dec-11| 8% - - $ 90,000.00 100%| $ 90,000.00 | $  18,551,924.67
00011 19-Dec-11| 9% - - $ 180,000.00 100%| $  180,000.00 | §  18,731,924.67
00012 19-Dec-11| 9% - - $ 179,378.00 100%| $  179,378.00 | $  18,911,302.67
00013 19-Dec-11| 9% - - $ 35,000.00 100%| $ 35,000.00 [ $  18,946,302.67
00014 19-Dec-11| 9% - - $ 75,000.00 100%| $ 75,000.00 | §  19,021,302.67
00015 19-Dec-11| 9% - - $ 29,200.00 100%| $ 29,200.00 | $  19,050,502.67
00016 19-Dec-11| 9% - - $ 9,600.00 100%| $ 9,600.00 [ $  19,060,102.67
00017 19-Dec-11| 9% - - $ 22,000.00 100%| $ 22,000.00 | $  19,082,102.67
00018 19-Dec-11| 9% - - $ 500,000.00 100%| $  500,000.00 [ §  19,582,102.67
00019 19-Dec-11| 9% - - $ 35,000.00 100%| $ 35,000.00 [ $  19,617,102.67
00020 21-Feb-12| 13% - - $  (302,097.60) 100%| $  (302,097.60)| $  19,315,005.07
00021 21-Feb-12| 13% - - $ 109,333.03 100%| $  109,333.03 | §  19,424,338.10
00022 21-Feb-12| 13% - - $ 150,000.00 100%| $  150,000.00 | §  19,574,338.10
00023 21-Feb-12| 13% - - $ 80,000.00 100%| $ 80,000.00 | $  19,654,338.10
00024 21-Feb-12| 13% - - $ 64,436.80 100%| $ 64,436.80 | $  19,718,774.90
00025 21-Feb-12| 13% - - $ 18,740.00 100%| $ 18,740.00 | $§  19,737,514.90
00026 21-Feb-12| 13% - - $ 25,000.00 100%| $ 25,000.00 | $  19,762,514.90
00027 2-Mar-12| 14% 10.00 10.00 | $  560,000.00 100%| $  560,000.00 | §  20,322,514.90
00028 2-Mar-12| 14% - - $ 60,000.00 100%| $ 60,000.00 | $  20,382,514.90
00029 2-Mar-12| 14% - - $ _245,000.00 100%| $  245,000.00 | §  20,627,514.90
00030 5-Apr-12| 16% - - $ 350,000.00 100%| $  350,000.00 [ §  20,977,514.90
00031 5-Apr-12| 16% - - $ 100,000.00 100%| $  100,000.00 [ §  21,077,514.90
00032 5-Apr-12| 16% - - $ 100,000.00 100%| $  100,000.00 | $ ~ 21,177,514.90
00033 5-Apr-12| 16% - - $ 120,000.00 100%| $  120,000.00 | §  21,297,514.90
00034 5-Apr-12| 16% - - $ _380,000.00 100%| $  380,000.00 | §  21,677,514.90
00035 5-Apr-12| 16% - - $  150,000.00 100%| $  150,000.00 [ §  21,827,514.90
00036 5-Apr-12| 16% - - $ 400,000.00 100%| $  400,000.00 [ §  22,227,514.90
00037 26-Apr-12| 17% 25.00 25.00$ - 100%| $ - $  22,227,514.90
00038 24-May-12| 19% - - $ 57233373 100%| $ 57233373 | $  22,799,848.63
00039 24-May-12| 19% - - $ 150,000.00 100%| $  150,000.00 | §  22,949,848.63
00040 5-Jun-12| 20% - - $ 33,922.00 100%| $ 33,922.00 [ §  22,983,770.63
00041 28-Jun-12| 22% - - $ 9,000.00 100%| $ 9,000.00 | $  22,992,770.63
00042 28-Jun-12| 22% - - $  813,495.00 100%| $  813,495.00 | §  23,806,265.63
00043 12-Jul-12| 23% - - $ 340,000.00 100%| $  340,000.00 [ §  24,146,265.63
00044 31-Aug-12| 26% | 761.00 761.00 | $ 95,000,000.00 100%| $ 95,000,000.00 [ § 119,146,265.63
00045 10-Sep-12 27% - - $ 100,000.00 100%| $  100,000.00 [ § 119,246,265.63
00046 10-Sep-12| 27% - - $ 410,000.00 100%| $  410,000.00 [ § 119,656,265.63
00047 10-Sep-12| 27% - - $ 100,000.00 100%| $  100,000.00 | § 119,756,265.63
00048 10-Sep-12| 27% - - $ 55,000.00 100%| $ 55,000.00 [ § 119,811,265.63
00049 10-Sep-12| 27% - - $ 120,000.00 100%| $  120,000.00 | § 119,931,265.63
00050 10-Sep-12| 27% - - $ 5159.42 100%| $ 515942 | $ 119,936,425.05
00051 12-Oct-12| 29% - - $ 75,000.00 100%| $ 75,000.00 | $ 120,011,425.05
00052 12-Nov-12| 31% - - $ 25,000.00 100%| $ 25,000.00 | $ 120,036,425.05
00053 12-Nov-12| 31% - - $ 350,000.00 100%| $  350,000.00 [ $ 120,386,425.05
00054 12-Nov-12| 31% - - $  175,000.00 100%| $  175,000.00 | § 120,561,425.05
00055 12-Nov-12| 31% - - $ 67,090.00 100%| $ 67,090.00 | § 120,628,515.05
00056 12-Nov-12| 31% - - $ 25,000.00 100%| $ 25,000.00 | $ 120,653,515.05
00057 29-Nov-12| 32% - - $ 500,000.00 100%| $  500,000.00 | § 121,153,515.05
00058 29-Nov-12| 32% - - $  150,000.00 100%| $  150,000.00 [ § 121,303,515.05
00059 29-Nov-12| 32% - - $ 75,000.00 100%| $ 75,000.00 | $ 121,378,515.05
00060 29-Nov-12| 32% - - $ 500,000.00 100%| $  500,000.00 [ § 121,878,515.05
00061 29-Nov-12| 32% - - $ 250,000.00 100%| $  250,000.00 [ § 122,128,515.05
00062 6-Dec-12| 33% - - $ 15,000.00 100%| $ 15,000.00 [ $ 122,143,515.05
00063 6-Dec-12| 33% - - $ 25,000.00 100%| $ 25,000.00 | § 122,168,515.05
00064 6-Dec-12| 33% - - $  145,000.00 100%| $  145,000.00 | § 122,313,515.05
00065 6-Dec-12| 33% - - $ 25,000.00 100%| $ 25,000.00 | $ 122,338,515.05
00066 6-Dec-12| 33% - - $ 5,000.00 100%| $ 5,000.00 | $ 122,343,515.05
00067 6-Dec-12| 33% - - $ 100,000.00 100%| $  100,000.00 [ § 122,443,515.05
00068 6-Dec-12| 33% - - $ 4,500,000.00 100%| $ 4,500,000.00 [ § 126,943,515.05
00069 6-Dec-12| 33% - - $ 100,000.00 100%| $  100,000.00 [ § 127,043,515.05
00070 6-Dec-12| 33% - - $ 2,400,000.00 100%| $ 2,400,000.00 | § 129,443,515.05
00071 14-Dec-12| 33% - - $ 750,000.00 100%| $  750,000.00 | $ 130,193,515.05
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EXHIBIT 3 — CRYSTAL SPRINGS/SAN ANDREAS TRANSMISSION
SYSTEM UPGRADE APPROVED CHANGE ORDERS (THROUGH

12/20/12)
Change Order Information
%

CO # Date of Approval Time Days Cco$ Cumulative
00001 6-Dec-10 1% $ 36,032.00 $ 36,032.00
00002 11-Feb-11 7% $ (676,938.00) $  (640,906.00)
00003 15-Feb-11 8% $ 2,317.00 $  (638,589.00)
00004 8-Mar-11 10% $ 26,746.00 $ (611,843.00)
00005 14-Mar-11 11% $ 381,953.00 $  (229,890.00)
00016 7-Apr-11 13% $ 7,495.00 $  (222,395.00)
00006 10-May-11 16% $ 46,001.00 $  (176,394.00)
00007 29-Jun-11 21% $ 15,658.00 $  (160,736.00)
00008 29-Jun-11 21% $ 456,051.00 $ 295,315.00
00009 12-Jul-11 23% $ 57,945.00 $ 353,260.00
00010 12-Jul-11 23% $ 13,257.00 $ 366,517.00
00011 12-Jul-11 23% $ 11,660.00 $ 378,177.00
00012 15-Jul-11 23% $ 314,073.66 $ 692,250.66
00013 18-Jul-11 23% $ - $ 692,250.66
00014 22-Jul-11 24% $ - $ 692,250.66
00015 26-Jul-11 24% $ 108,200.00 $ 800,450.66
00017 3-Aug-11 25% $ 14,913.00 $ 815,363.66
00018 25-Aug-11 27% $ 3,000.00 $ 818,363.66
00019 31-Aug-11 28% $ - $ 818,363.66
00020 2-Sep-11 28% $ 55,200.00 $ 873,563.66
00021 8-Sep-11 29% $ 11,616.00 $ 885,179.66
00022 12-Sep-11 29% $ 1,310.00 $ 886,489.66
00023 12-Sep-11 29% $ 6,800.00 $ 893,289.66
00024 19-Sep-11 30% $ 100,000.00 $ 993,289.66
00025 20-Sep-11 30% $ 840,000.00 § 1,833,289.66
00026 5-Oct-11 31% $ 45,309.00 $ 1,878,598.66
00027 7-Oct-11 32% $ 31,233.00 $ 1,909,831.66
00030 6-Oct-11 32% $ 83,138.00 $ 1,992,969.66
00028 11-Oct-11 32% $ 48,448.00 § 2041,417.66
00029 1-Nov-11 34% $ 3,973.73 § 2,045,391.39
00031 23-Nov-11 36% $ (238,252.00) $ 1,807,139.39
00032 2-Dec-11 37% $ 10,480.00 $ 1,817,619.39
00033 13-Dec-11 39% $ 19,086.00 § 1,836,705.39
00034 15-Dec-11 39% $ 146,089.00 § 1,982,794.39
00035 16-Dec-11 39% $ 87,000.00 $  2,069,794.39
00036 16-Dec-11 39% $ 10,972.00 $ 2,080,766.39
00037 21-Dec-11 39% $ 39,241.00 $ 2,120,007.39
00038 11-Jan-12 41% $ 30,425.00 §$ 215043239
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Change Order Information
%
CO # Date of Approval Time Days co$ Cumulative
00039 11-Jan-12 41% $ 44,970.00 § 2195402.39
00040 13-Jan-12 42% $ 31,181.00 § 2,226,583.39
00042 3-Feb-12 44% $ 25,323.00 $ 2,251,906.39
00041 8-Feb-12 44% $ 34,600.00 § 2,286,506.39
00043 22-Feb-12 46% $ 467,300.00 § 2,753,806.39
00044 28-Feb-12 46% $ 250,000.00 § 3,003,806.39
00045 6-Mar-12 47% $ (192,000.00) $ 2,811,806.39
00046 22-Mar-12 49% $ 71,981.00 $ 2,883,787.39
00047 2-Apr-12 50% $ - § 2,883,787.39
00048 9-Apr-12 51% $ 277,465.00 § 3,161,252.39
00049 20-Apr-12 52% $ 43,601.00 § 3,204,853.39
00050 20-Apr-12 52% $ 62,469.00 $  3,267,322.39
00052 7-May-12 53% $ 19,110.00 $ 3,286,432.39
00051 8-May-12 54% $ 29,200.00 $ 3,315,632.39
00053 25-May-12 55% $ 53,188.00 $ 3,368,820.39
00054 25-Jun-12 58% $ 8,820.00 § 3,377,640.39
00055 22-Jun-12 58% $ 1,391.00 §  3,379,031.39
00056 22-Jun-12 58% $ 3,889.00 §  3,382,920.39
00057 25-Jun-12 58% $ 2,357.00 §$ 3,385277.39
00058 25-Jun-12 58% $ 2,347.00 $ 3,387,624.39
00059 5-Jul-12 59% $ 8,414.00 §  3,396,038.39
00062 2-Jul-12 59% $ 43,492.00 $  3,439,530.39
00060 10-Jul-12 60% $ 7,675.00 $ 3,447,205.39
00061 10-Jul-12 60% $ 6,515.00 §$ 3,453,720.39
00063 11-Jul-12 60% $ 7,148.00 $ 3,460,868.39
00064 12-Jul-12 60% $ 2,290.00 $ 3,463,158.39
00065 16-Jul-12 61% $ 3,407.00 $ 3,466,565.39
00066 18-Jul-12 61% $ 4,443.00 $ 3,471,008.39
00067 20-Jul-12 61% $ 18,560.00 § 3,489,568.39
00068 24-Jul-12 61% $ 4,545.00 § 3,494,113.39
00069 30-Jul-12 62% $ 18,567.00 $ 3,512,680.39
00070 2-Aug-12 62% $ (12,876.00) $  3,499,804.39
00071 2-Aug-12 62% $ 2,673.00 $ 3,502,477.39
00072 8-Aug-12 63% $ 9,000.00 § 3,511,477.39
00073 17-Aug-12 64% $ 128,162.00 §  3,639,639.39
00074 29-Aug-12 65% $ 16,500.00 $§ 3,656,139.39
00075 4-Sep-12 66% $ 10,824.00 § 3,666,963.39
00076 5-Sep-12 66% $ 4,473.00 § 3,671,436.39
00077 7-Sep-12 66% $ 5,379.00 $ 3,676,815.39
00078 11-Sep-12 66% $ 14,000.00 § 3,690,815.39
00079 12-Sep-12 66% $ 155,052.00 $ 3,845,867.39
00080 19-Sep-12 67% $ 5,300.00 $ 3,851,167.39
00081 1-Oct-12 68% $ 1,217.00 § 3,852,384.39
00082 1-Oct-12 68% $ 2,014.00 $ 3,854,398.39
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Change Order Information
%

CO # Date of Approval Time Days co$ Cumulative
00083 4-Oct-12 69% $ 6,738.00 $ 3,861,136.39
00084 9-Oct-12 69% $ 30,500.00 $ 3,891,636.39
00085 15-Oct-12 70% $ 25,060.00 $ 3,916,696.39
00086 24-Oct-12 71% $ 100,000.00 $ 4,016,696.39
00087 24-Oct-12 71% $ 10,371.00 § 4,027,067.39
00088 7-Nov-12 72% $ 33,425.00 $ 4,060,492.39
00089 10-Dec-12 76% $ 1,467.00 $ 4,061,959.39
00090 10-Dec-12 76% $ 5,540.00 $ 4,067,499.39
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EXHIBIT 4 — CRYSTAL SPRINGS/SAN ANDREAS TRANSMISSION

SYSTEM UPGRADE TRENDS (THROUGH 12/14/12)

Trend Information

Trend # Date % Time Days Trended Days Value Likelihood Trend $ Cumulative
00001 3-Dec-10 0% - - $  (550,000.00) 95% | $ (522,500.00) S (522,500.00)
00002 3-Dec-10 0% - - S - 95% | S - S (522,500.00)
00003 3-Dec-10 0% - - S - 95% | $ - $  (522,500.00)
00004 22-Dec-10 2% - - S 62,563.00 95% | $ 59,434.85 S (463,065.15)
00005 3-Jan-11 3% - - S 100,000.00 0% | $ - S (463,065.15)
00006 13-Jan-11 4% - - S 500,000.00 0% | $ - S (463,065.15)
00007 14-Jan-11 4% - - $ 80,000.00 0% | $ - $  (463,065.15)
00008 21-Jan-11 5% - - $  102,190.00 0% | $ - $  (463,065.15)
00009 4-Feb-11 7% - - $ 100,000.00 0% | $ - S (463,065.15)
00010 14-Mar-11 11% - - S 20,000.00 0% | S - S (463,065.15)
00011 14-Mar-11 11% - - S 70,000.00 0% | $ - S (463,065.15)
00012 30-Mar-11 12% - - S 15,000.00 90% S 13,500.00 S (449,565.15)
00013 30-Mar-11 12% - - $ 15,000.00 90% | $ 13,500.00 S (436,065.15)
00014 8-Apr-11 13% - - S 80,000.00 95% | S 76,000.00 S (360,065.15)
00015 10-May-11 16% - - S 15,000.00 99% | S 14,850.00 S (345,215.15)
00016 10-May-11 16% - - S 50,000.00 99% | S 49,500.00 S (295,715.15)
00017 10-May-11 16% - - S 50,000.00 75% S 37,500.00 S (258,215.15)
00018 10-May-11 16% - - $ 100,000.00 99% | S 99,000.00 $  (159,215.15)
00019 25-May-11 18% - - S 250,000.00 90% | S 225,000.00 S 65,784.85
00020 13-Jun-11 20% - - S 50,000.00 0% | $ - S 65,784.85
00021 15-Jun-11 20% - - S 30,000.00 0% | $ - S 65,784.85
00022 17-Jun-11 20% 150.00 - $ 1,000,000.00 0% S - S 65,784.85
00023 17-Jun-11 20% - - S 490,000.00 80% | S 392,000.00 $ 457,784.85
00024 13-Jul-11 23% - - $ 1,000,000.00 0% | $ - S 457,784.85
00025 26-Jul-11 24% - - $ 1,000,000.00 0% | $ - S 457,784.85
00026 15-Aug-11 26% - - S 50,000.00 0% | $ - S 457,784.85
00027 25-Aug-11 27% - - S 500,000.00 99% S 495,000.00 S 952,784.85
00028 25-Aug-11 27% - - S 90,000.00 75% | S 67,500.00 S 1,020,284.85
00029 25-Aug-11 27% - - S - 0% | $ - S 1,020,284.85
00030 25-Aug-11 27% - - S 600,000.00 75% | S 450,000.00 S 1,470,284.85
00031 14-Sep-11 29% - - $ (1,000,000.00) 0% S - $ 1,470,284.85
00032 4-Oct-11 31% - - S 50,000.00 0% S - $ 1,470,284.85
00033 25-Oct-11 34% - - S 30,000.00 0% | $ - S 1,470,284.85
00034 25-Oct-11 34% - - S 100,000.00 50% | S 50,000.00 S 1,520,284.85
00035 25-Oct-11 34% - - $  150,000.00 50% | S 75,000.00 $ 1,595,284.85
00036 25-Oct-11 34% - - S 10,000.00 50% S 5,000.00 $ 1,600,284.85
00037 25-Oct-11 34% - - S 30,000.00 25% | S 7,500.00 $ 1,607,784.85
00038 25-Oct-11 34% - - S 440,000.00 50% | S 220,000.00 S 1,827,784.85
00039 15-Nov-11 36% - - S  579,230.00 50% | S 289,615.00 S 2,117,399.85
00040 16-Nov-11 36% - - $  350,000.00 0% | $ - S 2,117,399.85
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Trend Information

Trend # Date % Time Days Trended Days Value Likelihood Trend $ Cumulative
00041 22-Nov-11 36% - - S 40,000.00 0% | $ - S 2,117,399.85
00042 9-Dec-11 38% - - S 400,000.00 80% S 320,000.00 $ 2,437,399.85
00043 9-Dec-11 38% - - $ 100,000.00 80% | S 80,000.00 $ 2,517,399.85
00044 9-Dec-11 38% - - S 25,000.00 0% | S - S 2,517,399.85
00045 16-Dec-11 39% - - S 50,000.00 50% | S 25,000.00 S 2,542,399.85
00046 11-Jan-12 41% - - $  100,000.00 80% | S 80,000.00 S 2,622,399.85
00047 19-Jan-12 42% - - S 50,000.00 15% S 7,500.00 $ 2,629,899.85
00048 19-Jan-12 42% - - $ 100,000.00 75% | S 75,000.00 S 2,704,899.85
00049 30-Jan-12 43% - - S 50,000.00 0% | S - S 2,704,899.85
00050 14-Feb-12 45% 30.00 - $  100,000.00 0% | $ - S 2,704,899.85
00051 23-Feb-12 46% - - S 200,000.00 0% | $ - S 2,704,899.85
00052 7-Mar-12 A47% - - S 150,000.00 99% S 148,500.00 $ 2,853,399.85
00053 7-Mar-12 47% - - $  200,000.00 50% | $ 100,000.00 $ 2,953,399.85
00054 13-Apr-12 51% - - S  (290,000.00) 99% | $ (287,100.00) S 2,666,299.85
00055 13-Apr-12 51% - - $  500,000.00 99% | S 495,000.00 $ 3,161,299.85
00056 13-Apr-12 51% - - S 500,000.00 99% S 495,000.00 $ 3,656,299.85
00057 18-May-12 55% - - S 170,000.00 75% S 127,500.00 $ 3,783,799.85
00058 21-May-12 55% - - S 50,000.00 99% | S 49,500.00 S 3,833,299.85
00059 18-Jun-12 58% - - S 4,600,000.00 50% | $ 2,300,000.00 S 6,133,299.85
00060 20-Jun-12 58% - $  100,000.00 99% | S 99,000.00 S 6,232,299.85
00061 3-Jul-12 59% - S 100,000.00 50% S 50,000.00 $ 6,282,299.85
00062 21-Sep-12 67% - $  300,000.00 0% | $ - S 6,282,299.85
00063 1-Nov-12 72% - $ 3,099,363.00 50% | $ 1,549,681.50 S 7,831,981.35
00064 1-Nov-12 72% - S  900,000.00 50% | S 450,000.00 S 8,281,981.35
00065 1-Nov-12 72% - $  500,000.00 50% | S 250,000.00 $ 8,531,981.35
00066 27-Nov-12 74% - S 100,000.00 0% S - $ 8,531,981.35
00067 12-Dec-12 76% - $  320,000.00 0% | $ - $ 8,531,981.35
00068 13-Dec-12 76% - S 200,000.00 0% | $ - S 8,531,981.35
00069 13-Dec-12 76% - $  270,000.00 0% | $ - S 8,531,981.35
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EXHIBIT 5 - HARRY TRACY WATER TREATMENT PLANT CHANGE

ORDERS (THROUGH 12/18/12)

Change Order Information
%

CO# | Date of Approval Time Days cos Cumulative
00001 12-Oct-11 15% - 2,231.00 2,231.00
00002 29-Feb-12 24% - 20,397.00 22,628.00
00003 7-Mar-12 25% - 2,616.00 25,244.00
00005 2-Apr-12 27% - 32,586.00 57,830.00
00006 6-Apr-12 27% - 3,249.00 61,079.00
00007 9-Apr-12 27% - 3,200.00 64,279.00
00008 9-Apr-12 27% - 3,615.00 67,894.00
00009 9-Apr-12 27% - 28,084.00 95,978.00
00010 26-Apr-12 28% - 96,632.00 192,610.00
00011 7-May-12 29% - (8,226.00) 184,384.00
00012 8-May-12 29% - 440.00 184,824.00
00013 16-May-12 30% - 41,056.00 225,880.00
00014 16-May-12 30% - 200,000.00 425,880.00
00015 6-Jun-12 31% - 49,836.00 475,716.00
00016 6-Jun-12 31% - 72,563.00 548,279.00
00017 14-Jun-12 32% - 7,050.00 555,329.00
00018 12-Jun-12 31% - (5,060.00) 550,269.00
00019 15-Jun-12 32% - 42,237.00 592,506.00
00020 19-Jun-12 32% - - 592,506.00
00021 19-Jun-12 32% - 2,409.00 594,915.00
00022 20-Jun-12 32% - 34,821.48 629,736.48
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Change Order Information
%

CO# | Date of Approval | Time Days cos Cumulative
00023 21-Jun-12 32% - 2,288.00 632,024.48
00024 27-Jun-12 32% - 4,519.00 636,543.48
00025 2-Jul-12 33% - 34,125.00 670,668.48
00026 6-Jul-12 33% - 8,000.00 678,668.48
00027 10-Jul-12 33% - 20,998.00 699,666.48
00028 10-Jul-12 33% - 58,115.00 757,781.48
00029 19-Jul-12 34% - 78,258.00 836,039.48
00030 16-Jul-12 34% - 30,387.00 866,426.48
00031 18-Jul-12 34% - 2,350.00 868,776.48
00032 24-Jul-12 34% - 2,255.00 871,031.48
00033 1-Aug-12 35% - 108,120.00 979,151.48
00034 3-Aug-12 35% - - 979,151.48
00035 8-Aug-12 35% - 3,911.00 983,062.48
00004 14-Aug-12 36% - 7,197.00 990,259.48
00036 15-Aug-12 36% - 15,612.00 1,005,871.48
00037 17-Aug-12 36% - 169,376.00 1,175,247.48
00038 7-Sep-12 37% - 2,398.00 1,177,645.48
00039 18-Sep-12 38% - 5,856.00 1,183,501.48
00040 19-Sep-12 38% - 149,374.00 1,332,875.48
00041 20-Sep-12 38% - 10,826.00 1,343,701.48
00042 1-Oct-12 39% - 53,941.00 1,397,642.48
00043 1-Oct-12 39% - 86,865.00 1,484,507.48
00044 9-Oct-12 40% - 6,155.00 1,490,662.48
00045 12-Oct-12 40% 100,000.00 1,590,662.48
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Change Order Information
%

CO# | Date of Approval | Time Days cos Cumulative
00046 16-Oct-12 40% - 71,566.00 1,662,228.48
00047 18-Oct-12 40% - 134,975.00 1,797,203.48
00048 29-Oct-12 41% - 1,255.00 1,798,458.48
00049 31-Oct-12 41% - 29,712.00 1,828,170.48
00050 31-Oct-12 41% - 555.00 1,828,725.48
00051 31-Oct-12 41% - 445.00 1,829,170.48
00052 5-Nov-12 42% - 16,131.00 1,845,301.48
00053 13-Nov-12 42% - 11,577.00 1,856,878.48
00054 27-Nov-12 43% - 2,286.00 1,859,164.48
00055 3-Dec-12 43% - 5,442.00 1,864,606.48
00056 6-Dec-12 44% - 9,553.00 1,874,159.48
00057 13-Dec-12 44% - 2,722.00 1,876,881.48
00058 13-Dec-12 44% - 3,262.00 1,880,143.48
00059 18-Dec-12 45% - 16,368.00 1,896,511.48
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EXHIBIT 6 — HARRY TRACY WATER TREATMENT PLANT TRENDS

Trend Information

Trend # Date % Time Days Trended Days Value Likelihood Trend $ Cumulative

00001 3-Oct-11| 14% - - S 100,000.00 50%| $ 50,000.00 | $ 50,000.00
00002 17-Oct-11| 15% - - S 35,000.00 80%| S 28,000.00 | $ 78,000.00
00003 17-Oct-11| 15% - - S 10,000.00 20%| $ 2,000.00 | $ 80,000.00
00004 17-Oct-11| 15% - - S 21,000.00 90%| $ 18,900.00 | $ 98,900.00
00005 17-Oct-11| 15% - - S 5,000.00 90%| $ 4,500.00 | $ 103,400.00
00006 17-Oct-11| 15% - - S (8,000.00) 0%| $ - $ 103,400.00
00007 17-Oct-11| 15% - - S 1,000.00 90%| $ 900.00 [ $ 104,300.00
00008 18-Oct-11| 15% - - S 12,000.00 10%| $ 1,200.00 [ $ 105,500.00
00009 18-Oct-11| 15% - - S 100,000.00 90%| S 90,000.00 | $ 195,500.00
00010 14-Dec-11| 19% - - S (50,000.00) 90%| S (45,000.00)f $ 150,500.00
00011 16-Dec-11| 19% - - S 90,000.00 80%| S 72,000.00 | $ 222,500.00
00012 11-Jan-12 21% - - $  120,000.00 90%| $ 108,000.00 | $ 330,500.00
00013 6-Feb-12| 23% - - $  150,000.00 60%| S 90,000.00 [ $  420,500.00
00014 7-Feb-12| 23% - - $  150,000.00 70%| $ 105,000.00 [ $ 525,500.00
00015 7-Feb-12| 23% - - $ 100,000.00 90%| $ 90,000.00 [ $ 615,500.00
00016 7-Feb-12| 23% 40.00 20.00 | $ 1,000,000.00 50%| $ 500,000.00 | $ 1,115,500.00
00017 1-Mar-12| 24% - - S 40,000.00 90%| $ 36,000.00 [ $ 1,151,500.00
00018 1-Mar-12| 24% - - S 5,000.00 90%| $ 4,500.00 | $ 1,156,000.00
00019 1-Mar-12| 24% - - S 4,478.00 90%| S 4,030.20 [ $ 1,160,030.20
00020 1-Mar-12| 24% - - S 5,000.00 90%| S 4,500.00 [ $ 1,164,530.20
00021 11-Apr-12| 27% - - S 200,000.00 90%| $ 180,000.00 | $ 1,344,530.20
00022 11-Apr-12| 27% - - S 40,000.00 60%| $ 24,000.00 [ $ 1,368,530.20
00023 11-Apr-12| 27% - - S 330,000.00 10%| $ 33,000.00 [ $ 1,401,530.20
00024 11-Apr-12| 27% - - S 75,000.00 90%| $ 67,500.00 [ $ 1,469,030.20
00025 19-Jun-12| 32% - - $ 100,000.00 90%| $ 90,000.00 [ $ 1,559,030.20
00026 10-Jul-12| 33% - - S 28,084.00 40%| $ 11,233.60 | $ 1,570,263.80
00027 8-Aug-12| 35% - - S 25,000.00 90%| $ 22,500.00 [ $ 1,592,763.80
00028 8-Aug-12| 35% - - S 88,315.00 0%| $ - S 1,592,763.80
00029 8-Aug-12| 35% - - S 41,495.00 0%| $ - S 1,592,763.80
00030 8-Aug-12| 35% - - S 100,000.00 90%| $ 90,000.00 [ $ 1,682,763.80
00031 8-Aug-12| 35% - - S 14,971.00 50%| $ 7,485.50 | $ 1,690,249.30
00032 8-Aug-12| 35% - - S 50,000.00 90%| S 45,000.00 | S 1,735,249.30
00033 8-Aug-12| 35% - - S 45,336.00 80%| S 36,268.80 [ $ 1,771,518.10
00034 8-Aug-12| 35% - - $ 100,000.00 70%| $ 70,000.00 [ $ 1,841,518.10
00035 8-Aug-12| 35% - - S 30,000.00 50%| $ 15,000.00 | $ 1,856,518.10
00036 8-Aug-12| 35% - - S 42,984.00 25%| $ 10,746.00 | $ 1,867,264.10
00037 8-Aug-12| 35% - - S 14,895.00 90%| $ 13,405.50 | $ 1,880,669.60
00038 8-Aug-12| 35% - - S 9,917.00 50%| $ 4,958.50 [ $ 1,885,628.10
00039 28-Aug-12| 37% - - S 174,378.00 10%| $ 17,437.80 | $ 1,903,065.90
00040 25-Sep-12| 39% - - S 30,000.00 60%| $ 18,000.00 | $ 1,921,065.90
00041 19-Nov-12| 43% - - S 75,000.00 0%| $ - S 1,921,065.90
00042 19-Nov-12| 43% - - $  175,000.00 0%| $ - $ 1,921,065.90
00043 27-Nov-12| 43% - - $  150,000.00 10%| $ 15,000.00 | $ 1,936,065.90
00044 17-Dec-12| 44% - - $  500,000.00 0%| S - $ 1,936,065.90

(THROUGH 12/17/12)
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EXHIBIT 7 — NEW IRVINGTON TUNNEL CHANGE ORDERS (THROUGH

12/3/12)
Change Order Information
%

CO# | Date of Approval | Time Days Total Days cos Cumulative
00001 21-Jul-10 0% 400.00 400.00 - -
00002 21-Jul-10 0% - 400.00 - -
00003 30-Sep-10 5% - 400.00 60,000.00 60,000.00
00004 7-Oct-10 5% - 400.00 106,279.00 166,279.00
00005 11-Nov-10 8% - 400.00 66,667.00 232,946.00
00006 30-Dec-10 11% - 400.00 21,638.92 254,584.92
00007 7-Jan-11 12% - 400.00 188,583.06 443,167.98
00008 21-Jan-11 13% - 400.00 3,333.35 446,501.33
00009 19-Apr-11 19% - 400.00 218,230.00 664,731.33
00010 10-May-11 21% - 400.00 861,983.00 1,526,714.33
00011 4-May-11 20% - 400.00 1,058.84 1,527,773.17
00012 11-May-11 21% - 400.00 (32,170.00) 1,495,603.17
00013 18-May-11 21% - 400.00 5,315.28 1,500,918.45
00014 1-Jun-11 22% - 400.00 - 1,500,918.45
00015 3-Jun-11 22% - 400.00 25,000.00 1,525,918.45
00016 28-Jun-11 24% - 400.00 - 1,525,918.45
00017 25-Aug-11 28% - 400.00 - 1,525,918.45
00018 29-Aug-11 28% - 400.00 11,824.79 1,537,743.24
00019 29-Aug-11 28% 12.00 412.00 9,799.00 1,547,542.24
00020 6-Sep-11 29% - 412.00 74,243.00 1,621,785.24
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Change Order Information

%

CO# | Date of Approval | Time Days Total Days cos Cumulative
00021 7-Sep-11 29% - 412.00 86,836.00 S 1,708,621.24
00022 8-Sep-11 29% - 412.00 25,522.00 S 1,734,143.24
00023 8-Sep-11 29% - 412.00 54,026.00 S 1,788,169.24
00024 8-Sep-11 29% - 412.00 21,159.00 S 1,809,328.24
00025 13-Sep-11 29% - 412.00 3,423.00 S 1,812,751.24
00026 15-Sep-11 29% - 412.00 - S 1,812,751.24
00027 19-Sep-11 30% - 412.00 - S 1,812,751.24
00028 3-Oct-11 31% 27.00 439.00 - S 1,812,751.24
00029 24-Oct-11 32% 38.00 477.00 - S 1,812,751.24
00030 22-Nov-11 34% 25.00 502.00 - S 1,812,751.24
00031 12-Dec-11 36% 28.00 530.00 299,110.36 S 2,111,861.60
00032 14-Dec-11 36% 6.00 536.00 324,732.00 S 2,436,593.60
00033 23-Feb-12 41% - 536.00 21,661.00 S 2,458,254.60
00034 24-Feb-12 41% - 536.00 - S 2,458,254.60
00035 27-Feb-12 41% - 536.00 15,291.14 S 2,473,545.74
00036 27-Feb-12 41% 67.00 603.00 16,365.00 S 2,489,910.74
00037 27-Feb-12 41% - 603.00 21,846.84 S 2,511,757.58
00038 8-Mar-12 42% - 603.00 2,800,000.00 $ 5,311,757.58
00039 5-Mar-12 42% - 603.00 13,805.98 S 5,325,563.56
00040 8-Mar-12 42% - 603.00 - S 5,325,563.56
00041 21-Mar-12 43% - 603.00 397,303.34 S 5,722,866.90
00042 4-Apr-12 44% 14.00 617.00 1,780,405.73 S 7,503,272.63
00043 12-Apr-12 44% - 617.00 3,063,026.83 $ 10,566,299.46
00044 19-Apr-12 45% - 40,171.96 S 10,606,471.42
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Change Order Information

%

CO# | Date of Approval | Time Days Total Days cos Cumulative
617.00

00045 19-Apr-12 45% 12.00 629.00 4,959.00 $ 10,611,430.42
00046 19-Apr-12 45% - 629.00 - $ 10,611,430.42
00047 15-May-12 47% - 629.00 1,849.65 $ 10,613,280.07
00048 22-May-12 47% 7.00 636.00 40,000.00 $ 10,653,280.07
00049 29-May-12 48% - 636.00 413,322.13 $ 11,066,602.20
00050 5-Jun-12 48% - 636.00 725,755.05 S 11,792,357.25
00051 5-Jun-12 48% - 636.00 - S 11,792,357.25
00052 7-Jun-12 48% - 636.00 495,720.00 S 12,288,077.25
00053 10-Jul-12 50% - 636.00 75,637.00 $ 12,363,714.25
00054 10-Jul-12 50% - 636.00 5,843.00 $ 12,369,557.25
00055 12-Jul-12 51% - 636.00 7,738.00 S 12,377,295.25
00056 21-Aug-12 53% - 636.00 14,468.00 S 12,391,763.25
00057 21-Aug-12 53% - 636.00 13,627.00 S 12,405,390.25
00058 17-Sep-12 55% - 636.00 4,011.00 $ 12,409,401.25
00059 17-Sep-12 55% - 636.00 6,955.40 S 12,416,356.65
00060 17-Sep-12 55% - 636.00 7,459.00 S 12,423,815.65
00061 20-Sep-12 56% - 636.00 - S 12,423,815.65
00062 8-Oct-12 57% - 636.00 4,236,893.78 S 16,660,709.43
00063 8-Oct-12 57% 21.00 657.00 495,720.00 $ 17,156,429.43
00064 8-Oct-12 57% 22.00 679.00 - S 17,156,429.43
00065 12-Oct-12 57% - 679.00 136,917.10 S 17,293,346.53
00066 12-Oct-12 57% 23.00 702.00 232,705.84 S 17,526,052.37
00067 22-Oct-12 58% - 702.00 54,994.64 S 17,581,047.01
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Change Order Information

o
CO# | Date of Approval Tiﬁ\e Days Total Days cos Cumulative

00068 7-Nov-12 59% - 702.00 S 38,943.00 $ 17,619,990.01
00069 7-Nov-12 59% - 702.00 S - $ 17,619,990.01
00070 14-Nov-12 59% - 702.00 S 3,646.00 $ 17,623,636.01
00071 3-Dec-12 61% 30.00 732.00 S - $ 17,623,636.01
00072 3-Dec-12 61% - 732.00 S 495,720.00 S 18,119,356.01
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EXHIBIT 8 — NEW IRVINGTON TUNNEL TRENDS (THROUGH 12/4/12)

Trend Information

Trend # Date % Time Days |ended D4 Value Likelihood Trend $ Cumulative

00001 20-Jul-10 0% - - S 75,000.00 100%| $ 75,000.00 | $ 75,000.00
00002 17-Aug-10 2% - - S 435,000.00 75%| $ 326,250.00 | § 401,250.00
00003 30-Aug-10 3% - - S - 75%| S - S 401,250.00
00004 4-Oct-10| 5% - - S 110,000.00 75%| S 82,500.00 | S 483,750.00
00005 5-Oct-10 5% - - S (2,550.00) 0%| S - S 483,750.00
00006 12-Nov-10| 8% - - S 710,000.00 50%| S  355,000.00 | $  838,750.00
00007 23-Nov-10 9% - - S 85,500.00 75%| S 64,125.00 | $ 902,875.00
00008 10-Dec-10| 10% - - S 21,200.00 100%| S 21,200.00 [ S 924,075.00
00009 2-Feb-11| 14% - - S 300,000.00 75%| S 225,000.00 | S 1,149,075.00
00010 21-Feb-11f 15% - - S 4,500.00 75%| S 3,375.00 | $ 1,152,450.00
00011 21-Feb-11| 15% - - S 125,000.00 100%| S 125,000.00 | $ 1,277,450.00
00012 0-Jan-00 0% - - S - 0%| S - S 1,277,450.00
00013 0-Jan-00 0% - - S - 0%| $ - S 1,277,450.00
00014 19-Apr-11] 19% - - S 0.01 75%| $ 0.01 | $ 1,277,450.01
00015 16-May-11] 21% - - S 500,000.00 75%| $ 375,000.00 | $ 1,652,450.01
00016 16-May-11| 21% - - S 47,500.00 75%| $ 35,625.00 | $ 1,688,075.01
00017 21-Jun-11] 23% - - S 1,800,000.00 100%| $ 1,800,000.00 | S 3,488,075.01
00018 23-Jun-11| 24% - - S 60,000.00 75%| $ 45,000.00 [ S 3,533,075.01
00019 6-Dec-11| 35% 11.00 11.00 [ $ 3,500,000.00 100%| $ 3,500,000.00 | $ 7,033,075.01
00020 7-Dec-11] 35% - - S 100,000.00 50%| S 50,000.00 | $ 7,083,075.01
00021 7-Dec-11] 35% 61.00 4575 | $ 1.00 75%| S 0.75|$ 7,083,075.76
00022 7-Dec-11| 35% - - S 400,000.00 75%| S 300,000.00 | S 7,383,075.76
00023 23-Jan-12| 39% 6.00 3.00 [ S 1,000,000.00 50%| S  500,000.00 | $ 7,883,075.76
00024 26-Mar-12| 43% - - S 800,000.00 75%| S 600,000.00 | S 8,483,075.76
00025 29-Mar-12| 43% 50.00 | 37.50 | $ 2,000,000.00 75%| S 1,500,000.00 | $ 9,983,075.76
00026 30-Mar-12] 43% - - S - 0%| S - S 9,983,075.76
00027 30-Mar-12| 43% 124.00 93.00 | $ 991,440.00 75%| $ 743,580.00 | $ 10,726,655.76
00028 27-Apr-12] 45% - - S 250,000.00 75%| S 187,500.00 | $ 10,914,155.76
00029 22-May-12| 47% - - S 297,000.00 75%| S 222,750.00 | $ 11,136,905.76
00030 4-Dec-12| 61% - - $ (1,000,000.00) 50%| $ (500,000.00)] $ 10,636,905.76
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EXHIBIT 9 — BAY DIVISION PIPE LINE CHANGE ORDERS (THROUGH

12/4/12)
Change Order Information

CO # Date of Approval % Time Days coS Cumulative
00001 24-Jun-10 5% - S - S -
00002 1-Dec-10 13% - $ 49,645.75 | $ 49,645.75
00003 3-Dec-10 13% - S 4,672.50 | $ 54,318.25
00004 8-Dec-10 14% - S 70,000.35 | $  124,318.60
00006 8-Dec-10 14% - S 467250 S  128,991.10
00007 28-Mar-11 19% - S 35,182.57 | $  164,173.67
00008 30-Jun-11 25% - S - $  164,173.67
00009 6-Jul-11 25% - $ 18,800.00 | $  182,973.67
00010 2-Aug-11 26% - $ - S 182,973.67
00011 3-Aug-11 26% - $  (200,000.00)] $ (17,026.33)
00013 19-Oct-11 30% - $ (495.94)| $ (17,522.27)
00012 16-Nov-11 32% - $ - $ (17,522.27)
00014 20-Dec-11 34% - $ - $ (17,522.27)
00016 9-Feb-12 37% - $ - $ (17,522.27)
00015 1-Mar-12 38% - S 23,048.46 | $ 5,526.19
00017 22-Jun-12 44% - $ 2,906.00 | $ 8,432.19
00018 6-Nov-12 51% - $ - $ 8,432.19

91|Page



RW Block

Consulting, Inc.

EXHIBIT 10 - BAY DIVISION PIPE LINE TREND TRENDS (THROUGH

12/4/12)
Trend Information

Trend # Date % Time | Days |ended D3 Value Likelihood Trend $ Cumulative
00001 31-Jan-11] 16% - - S 950,000.00 80%| $ 760,000.00 | S 760,000.00
00002 9-Feb-11| 17% - - S 36,000.00 50%| $ 18,000.00 | $ 778,000.00
00003 9-Feb-11| 17% - - S 37,500.00 50%| $ 18,750.00 | $ 796,750.00
00102 10-Mar-11| 18% - - S 36,000.00 50%| $ 18,000.00 | $ 814,750.00
00103 10-Mar-11| 18% - - S 37,500.00 50%| $ 18,750.00 | $ 833,500.00
00104 10-Mar-11| 18% - - S 22,000.00 75%| S 16,500.00 | $ 850,000.00
00105 15-Mar-11| 19% - - S 3,500.00 75%| $ 2,625.00 [ S 852,625.00
00106 16-Mar-11| 19% - - S 52,500.00 50%| $ 26,250.00 | S 878,875.00
00107 12-May-11| 22% - - S 120,000.00 70%| $ 84,000.00 | $ 962,875.00
00108 24-Oct-11] 31% - - S 450,000.00 50%| $ 225,000.00 [ $ 1,187,875.00
00109 5-Jan-12| 35% - - S 360,000.00 95%| $ 342,000.00 | $ 1,529,875.00
00110 15-Feb-12| 37% - - S 98,000.00 75%| S 73,500.00 | $ 1,603,375.00
00111 7-Mar-12] 38% - - S 950,000.00 95%| $ 902,500.00 | $ 2,505,875.00
00112 23-Mar-12| 39% - - S 606,000.00 95%| S 575,700.00 | $ 3,081,575.00
00113 31-Aug-12| 48% - - S 1,870,000.00 50%| $ 935,000.00 [ S 4,016,575.00
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EXHIBIT 11 - SOFT COST EVALUATION OF FIVE MEGAPROJECTS

(Data extracted from WSIP management staffing plans provided to RWBC)

YEAR
Remaining
Construction -
Forecast (Expenditures
Construction through)
(RWBC Projection) (12/31/12) 2013 2014 2015 2016 2017 2018
Construction Costs 466,112,820 316,956,717 64,811,878 64,811,878 64,811,878 64,811,878 57,709,206 -
Expended Total
CDR-Soft Costs Through 2012 (2013-2017) 2013 2014 2015 2016 2017 2018
SFPUC 16,124,970 7,725,038 1,802,248 1,802,248 1,802,248 1,083,194 935,202 299,899
Other City Departments 5,081,887 5,574,706 1,249,005 1,031,145 1,013,079 730,979 608,397 942,101
Consultants 47,687,105 52,181,219 10,350,207 10,507,882 10,983,484 10,727,662 9,611,985 -
Total Soft Costs: 68,893,962 65,480,963 13,401,460 13,341,274 13,798,810 12,541,835 11,155,584 1,242,000
As % of Construction 10.61%)| 5.54% 7.81% 16.89% 19.35% 19.33% n/a
FTE SFPUC 6 6 6 4 3 1
FTE Other City Departments 4 4 4 3 2 3
FTE Consultants 37 37 39 38 34 -
TOTAL FTE CDR: 48 47 49 44 40 4
Remaining Construction/Remaining Soft Costs: 4.84
Remaining Construction/Sum FTE: $ 1,365,004
YEAR
Remaining
Construction -
Forecast (Expenditures
Construction through)
(RWBC Projection) (12/31/12) 2013 2014 2015 2016 2017 2018
Construction Costs 132,725,576 44,993,970 44,993,970 - - - - -
pended Total i
CSSA-Soft Costs Through 2012 (2013-2017) 2013 2014 2015 2016 2017 2018
SFPUC 15,556,436 835,962 344,422 491,540 - - - -
Other City Departments 2,560,994 2,649,090 2,645,585 3,506 - - - -
Consultants 22,021,180 3,449,557 3,449,557 - - - - -
Total: 40,138,610 6,934,610 6,439,564 495,046 - - - -
As % of Construction 15.41% 14.31%(n/a n/a n/a n/a n/a
FTE SFPUC 1 2
FTE Other City Departments 11 2 - - - -
FTE Consultants 12 - - - - -
TOTAL FTE CSSA: 24 3| n/a n/a n/a n/a
Remaining Construction/Remaining Soft Costs: 6.49
Remaining Construction/Sum FTE: $ 1,632,866
YEAR
Remaining
Construction -
Forecast (Expenditures
Construction through)
(RWBC Projection) (12/31/12) 2013 2014 2015 2016 2017 2018
Construction Costs 199,161,732 136,824,110 63,376,650 63,376,650 10,070,810 - - -
Expended Total
HTWT-Soft Costs Through 2012 (2013-2017) 2013 2014 2015 2016 2017 2018
SFPUC 18,603,435 11,946,174 4,923,306 4,923,306 2,099,562 - - -
Other City Departments 2,702,550 2,589,568 1,162,237 1,162,237 265,095 - - -
Consultants 26,655,125 14,565,820 6,544,451 6,874,967 1,146,402 - - -
Total: 47,961,109 29,101,562 12,629,993 12,960,510 3,511,058 - -
As % of Construction 21.27% 19.93% 20.45% 34.86%|n/a n/a n/a
FTE SFPUC 17 17 7 -
FTE Other City Departments 4 4 1 - - -
FTE Consultants 23 24 4 - - -
TOTAL FTE HTWT: 45 46 12 - -
Remaining Construction/Remaining Soft Costs: 4.70 | (Dollars of remaining construction/Dollars of Remaining Soft Costs)
Remaining Construction/Sum FTE: | $ 1,325,853 | (Dollar of remaining construction/Total Staffing Planned to complete work)
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YEAR
Remaining
Construction -
Forecast (Expenditures
Construction through)
(RWBC Projection) (12/31/12) 2013 2014 2015 2016 2017 2018
Construction Costs 257,009,312 70,163,542 48,229,177 21,934,365 - - -
pended Total i
NIT-Soft Costs Through 2012 (2013-2017) 2013 2014 2015 2016 2017 2018
SFPUC 17,384,631 1,693,225 686,736 686,736 296,090 23,663 -
Other City Departments 3,059,064 2,098,193 751,031 751,031 401,194 194,937 -
Consultants 29,941,329 11,889,000 5,553,709 5,474,470 860,821 - -
Total: 50,385,024 15,680,418 6,991,476 6,912,237 1,558,105 218,600 -
As % of Construction 22.35% 14.50% 31.51%|n/a n/a n/a n/a
FTE SFPUC 2 2 1 - -
FTE Other City Departments 3 3 1 1 -
FTE Consultants 20 19 3 - -
TOTAL FTE NIT: 25 25 6 1 -
Remaining Construction/Remaining Soft Costs: 4.47
Remaining Construction/Sum FTE: $ 1,263,743
YEAR
Remaining
Construction -
Forecast (Expenditures
Construction through)
(RWBC Projection) (12/31/12) 2013 2014 2015 2016 2017 2018
Construction Costs 216,316,611 48,022,288 20,597,103 20,597,103 6,828,081 - -
Expended Total i
BDPL-Soft Costs Through 2012 (2013-2017) 2013 2014 2015 2016 2017 2018
SFPUC 10,648,369 2,617,330 1,098,873 807,499 710,959 - -
Other City Departments 2,862,592 2,748,296 914,571 1,121,900 711,825 - -
Consultants 24,220,460 12,937,567 5,564,465 5,526,681 1,846,422 - -
Total: 37,731,421 18,303,194 7,577,908 7,456,080 3,269,206 - -
As % of Construction 38.11% 36.79% 36.20% 47.88%|n/a n/a n/a
FTE SFPUC 4 3 3
FTE Other City Departments 3 4 3 - -
FTE Consultants 20 20 7 - -
TOTAL FTE BDPL: 27 26 12 - -
Remaining Construction/Remaining Soft Costs: 2.62
Remaining Construction/Sum FTE: $ 739,886
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EXHIBIT 12 - CS-254 SCOPE COMPLETION MATRIX

SCOPE OF WORK:

REPORT REFERENCE

Task A - SAC/EAC

Does the EAC/SAC analysis of the representative projects suggest that these projects are on schedule
and within the budget?

Executive summary and detailed project analysis provide
answers to this question.

Does the EAC/SAC analysis suggest that the overall WSIP program is on schedule/budget?

Executive summary and detailed project analysis provide
answers to this question.

What issues/actions, if any, should be addressed and/or put in place to improve the project/program
method for forecasting completion budgets and schedules?

In addition to preparing the confidence level for each project
(the primary objective of this engagement) RWBC provides
project specific and overall recommendations

What is the likelihood that the represented projects and the overall WSIP will be on time and within
budget when compared to the SFPUC's currently forecasted cost and schedule at completion?

This information is provided for ea