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- ATTACHMENT 4

| OrdSec: 116 3000  Wastewater Treatment CIP. R 1

P3

Proviso:

Of this appropriation, $500,000 shall not be expended or encumbered until the councit approves by motion a report
unifying Brightwater program reporting and cost monitoring formats and including a Brightwater program baseline
budget. The report should be submitted by the executive to the-council by January 24, 2005.

" OThe proposed Brightwater project reporting requirements shall, at a minimum, include the following:

0(1) A format for the Brightwater project monthly management reports in accordance with executive policies and
procedures (CON 7-9-1 (AEP)) section 6.8.

0(2) A format modeled after formats currently in use for existing large capifal improvement pro;ects such as the
Harborview bond program and the courthouse seismic project (i.e. distribution list, executive summary, project
descriptions, overall budget summary, critical issues, budget summary tables, schedule, current activities and a look
ahead summary).

G(3) A budget reporting format, appropriate to the swle of the Brightwater program, fo be used as a consistent
template for all Brightwater sub-projects and facilitate budget summary roll ups (example, Harborview bond pragram
UW C-100 budget form 08/01/03).

0O(4) A proposed Brightwater program baseline budget based on the proposed budget reporting format and the
October 2004 predesign estimate. The baseline budget approved by the council shall serve as a performance
measureiment planning tool for the Brightwater program.

Q1The original and 16 copies of the report must be filed with the clerk of the council, who will retain the original and
will forward copies to each councilmember and to the tead staff for the budget and fiscal management committee and
the lead staff of the regional water quality committee or their successors.

{ OrdSec: 116 3000  Wastewater Treatment CIP ]

P2

Proviso:

Of this appropriation, $500,000 shall not be expended or encumbered until the wastewater treatment division hires a
consultant to provide independent oversight and monitoring of the treatment plant, conveyance facilities and marine
ouffall elements of the Brightwater project.

O(1)OThe consultant shall have the following minimum qualifications:

Da. Nationally recognized expertise on major public capital improvement prolects with a constructed value of $200
million or more;

Ob. Experience with wastewater treatment facilities of similar scope and scale to the Brightwater project;

Oc. Capacity and expertise to quickly and profess:onally review project scope, schedule and budget phase
submittals;

0Od. Expertise in construction management and/or program management; and

Oe. Preference should be given to a consultant with a local office.

{1(2) The work program for the consultant shall require the consultant at a minimum to provide to the executive, the
council and the Brightwater project representatives the following:

Da. An overview of the Brightwater project including an initial review of scope, schedule, budget and distribution of
budget categories compared to other projects of simitar scope and:scale or industry standards. The overview shall
identify any project elements that are inconsistent or out of balance with industry standards or other comparabte

.projects and shall include recommendations, if any, for improvements to the Brightwater project;

Ob. A review of the scope, schedule and budget for all ma;or Brightwater project phase submittals including the
30%, 60%, 90% and 100% design submittals; .

Oc. Written reports on the status of all design phase submlttals reviewed by the consultant;

0Od. Additional analysis or studies as may be requested by the wastewater treatment division or the councﬂ

_ including, but not limited to, monthly reports on the bidding and-construction phases of the project; and

De. Quarterly préséntations on the status of the Brightwater project to the budget and fiscal management committee
or the regional water quality committee or ‘their successor committees. The frequency of these presentations may be
decreased to less than quartetly at the discretion of the chair.of the budget and fiscal management commlttee or the
chair of the regional water quality committee, respectively, or their succéssor committees.

0(3) To the extent feasible, the consultant procurement process shoutd be timed or phased to facmtate review of the
Brightwater Treatment Plan 60% design submittal, currently scheduled for January 2005.

OThe original and 16 copies of all oversight monitoring consultant reports must be filed with the clerk of the council,
who will retain the original and will forward copies to each councilmember and to the lead staff for the budget and
fiscal management committee and the lead staff of the regional water quahty committee or their successors.



ATTACHMENT 5

June 14, 2005 REC E:" VED
2005 JUN 15 PH 1,: 29

The Honorable Ron Sims
King County Executive

701 Fifth Avenue, Suite 3210
Seattle, WA 98104

The Honorable Larry Phillips

Chair, Metropolitan King County Council
516 Third Avenue, Room 1200

Seattle, Washington 98104 -

Subject:  Brightwater Project Overview Report
Dear Executive Sims aud Chairman Phillips:

Enclosed are an original and 16 copies of the Brightwater Project Overview Report (POR) which was
prepared in response to the requirements of King County Ordinance 15083 dated November 22, 2004.
Proviso P2(2)(a) of Ordinance 15083 requires that the consultant provide “an overview of the
Brightwater project including an initial review of the scope, schedule, budget, and distribution of budget
categories compared with other projects of similar scope and scale or industry standards. The overview
shall identify any project elements that are inconsistent or out of balance with industry standards or other
comparable projects and shall include recommendations, if any, for improvements to the Brightwater
project.” ’

The projects used in this comparison were:
Jones Island Wastewater Treatment/Cross Town Conveyance Project: This project, located in

Milwaukee Wisconsin, included a 330 mgd conventional secondary (activated sludge) treatment
plant and 6.2 miles of conveyance tunnel terminating in a [20 mgd pump station.

“Deer Island Wastewater Treatment ImprovementS Project: This project, located in Boston
Massachusetts, included a 350 average mgd conventional secondary (oxygen-activated sludge)
wastewater treatment plant and 9.5 miles of conveyance tunnel and marine diffuser.

We look forward to ﬁresenting the conclusions of the report to thc Budget and Finance Committee. If
you have any questions or need further documentation, please do not hesitate to contact me at (206) 695-
4470 or Bob Bingham at (206) 695-4504.

Sin-cerely,

- R. W.BECK, INC.
Russell J. Stepp
Project Manager_

Enclosures

c: Peggy Dorothy, King County Council Staff
Christie True, Brightwater Program Manger
Pete Letourncau, Brightwater Program Staff

File: 011096 § 1 1-01019-10001/1005 | 118688 | Transmittal Letter.doc _
1001 Fourth Avenue, Suite 2500 Seattle, WA 98154-1004 Phone (206) 695-4700 Fax (206) 695-4701 ®
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June 14, 2005

. The Honorable Ron Sims
King County Executive
701 Fifth Aveaue, Suite 3210
Seattle, WA 98104

The Honorable Larty Phillips

Chair, Metropolitan King County Council
516 Third Avenue, Room 1200

Seattle, Washington 98104

Subject:  Brightwater Project Overview Report
Dear Executive Sums and Chatrman Phillips:

Eaclosed are an original and 16 copies. of the Brightwater Project Overview Report (POR) which was
prepared in response to the requirements of King County Ordinance 15083 dated November 22, 2004. -
Proviso P2(2)(a) of Ordinance 15083 requires that the consultant provide “an overview of the
Brightwater project including an initial review of the scope, schedule, budget, and distribution of budget
categories compared with other projects of similar scope and scale or industry standards. The overview
shall identify any project elements that are inconsistent or out of balance with industry standards or other
comparabic projects and shall include recommendations, if any, for lmprovements to the Brightwater-

. project.”

The projects used in this Comparison were: _
Joues Island Wastewater Treatment/Cross Town Conveyance Project: This project, located in

Milwaukee Wisconsin, included a 330 mgd conventional secondary (activated sludge) treatment
plant and 6.2 miiles of conveyance tunnel terminating in a 120 mgd pump station.

Deer Island Wastewater Treatment [mprovements Project: This project, located in Boston
Massachusetts, included a 350 average mgd conventional secondary (oxygen-activated s[udge)
wastewater treatment plant and 9.5 miles of conveyance tunnel and marine diftuser.

We look forward to presenting the conclusions of the report to the Budget and Finance Committee. If
you have any questions or need further documentation, please do not hesitate to contact me at (206) 695-
* 4470 or Bob Bingham at (206) 695-4504.

Sincerely,

R. W. BECK, INC.

Bt

Russell J. Stepp
Project Manager

)
\&po/‘
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EXECUTIVE SUMMARY

Introduction and Scope of Oversight Report
Review

‘The Brightwater Program Oversight Consultant Team, consisting of R. W. Beck, Inc.
(R.W. Beck) in association with CRA International and PTM Consulting LLC,
conducted an independent review of certain elements of the Brightwater Program’s
budget; schedules, and overall management. In general, we conducted a high-level
management review that was focused on documents and procedures related to the
design phase. We also relied on information gained in limited interviews of
Brightwater managers and staff. While our review focused on design phase
information, we have also made some recommendations related to overall »
management that have implications for the construction phase.” In assessing how
well the Brightwater Program is managed compared to “industry standards,” we relied
on the experience of our team where published standards were not available. We
also considered how well Brightwater compared to a hypothetical, ideally managed
project.

A portion of our review involved compa_ring Brightwater to selected comparable
projects and industry standards. The selected comparable projects were:

®  Jones Island Wastewater Treatment/Cross Town Conveyance Project —

~ Milwaukee Metropolitan Sewerage District (MMSD): The project included a

330 mgd conventional secondary (activated sludge) treatment plant and
6.2 miles of conveyance tunnel terminating in a2 120 mgd pump station.

® Deer Island Wastewater Treatment Improvements Project -
 Massachusetts Water Resources Authority (MWRA): The project included
a 350 average mgd conventional secondary (oxygen-activated sludge)
wastewater treatment plant and 9.5 miles of deep, hard rock conveyance
tunnel and marine diffuser.

These two comparable projects were selected because they both involved:
implementation of major capital improvements over a long period of time;
development of a wastewater treatment plant and significant tunneling; and public
E,_lg_ency ownership with refiance on the private sector for many aspects of
Mplementation. However, some key differences relative to Brightwater should also
.noted. For example, the comparable projects were larger than Brightwater, they

Program Overview Report vii




EXECUTIVE SUMMARY

involved conventional treatment rather than membrane bioreactor treatment, they
involved hard rock rather than soft rock tunneling, and they involved retrofitting
certain existing unit processes and facilities.

In addition, the two comparable projects were delivered using conventional public
works bidding. In contrast, Brightwater will be delivered using a mix of contracting
methods including traditional public works bidding for the tunnels and influerit pump
station, General Contractor/Construction Manager (GC/CM) for the Treatment Plant,
and Design-Build for the marine outfall.

It is_important to note that our review was focused on a “snapshot” in time, and that
- work on Brightwater continued to progress while our review was being conducted.
For exémple, our budget review included a management-level review of 30% design
cost estimates. -

Summary of Key Findings and
Recommendations

Overall, we find that the Brightwater Program has implemented or plans to implement
programs, policies, and practices that are consistent with the attributes of a well
managed, major capital improvement program. For example, the Brightwater
Program has instituted thorough QA/QC requirements and practices; has
- implemented value engineering, constructabilily, and specialized peer reviews; is
assessing and considering risks in its management decisions; and is aware of the
importance of schedule integration for the Treatment Plant and Conveyance Projects.
There is also a strong commitment to cost control and management among the
Program Managers.

Key conclusions and recommendations, based on our review, include:

COST

Maodifications to the baseline budget ($2004) are not warranted at this time. The
overall budget presented to the County Council is likely somewhat low (on the order _
"~ of 5%'—6%) based on our review of contingency levels, which, in ‘our opinion, are on
- the low end of industry expectations. However, this is S’om_ewhat counter balanced by
certain Allied Costs (professional services and staff labor) for the Treatment Plant,
which are on the higher end of industry expectations and may reflect some
redundancy in roles between the contracted Construction Management firm and the
' GC_ICM. Given the overall level of uncertainty at the 30% design stage, we do not
recommend modifying the budget at this time. Further, the proposed budget is
having the intended management effect:. Brightwater Program Managers and staff
clearly feel pressure to make project changes in order to remain within. the desired
budget.

viii ‘ Brightwater Program Overview Report
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EXECUTIVE SUMMARY

However, there are several factors that we believe could tend to drive up

estimated construction costs as the design develops and during construction.

For example, the construction cost estimates — the basis for much of the proposed

budget — relied to a large extent on allowances. (Based on information provided by
URS, about 56% the overall $259.4 million construction estimate for the Treatment

Plant and about 46% of the overall $511.9 million construction estimate for

Conveyance are based on allowances.) In addition; the design of certain elements

(i.e., the marine outfall) had not progressed beyond the planning stage at the time the

30% estimate was completed, and some geotechnical information was not available
at that time. Also, the County conducted an extensive value engineering review of

the 30% estimate; the potential of future value engineering savings may, therefore, be

more limited. ' 7 :

There are several project risks, such as encountering large boulders during
tuaneling, which have not been explicitly budgeted for. Because such
circumstances would truly be uhfdreseen,_we do not believe it is prudent to assume
they would occur in establishing the budget. Nonetheless, should these conditions
actually be encountered during construction, Brightwater would likely need to request
- supplemental funding.

There are several unique teéchnical and management elements of the Project.
that, taken together, may also affect Project costs and schedule. These include:

m  The fact that the Treatment Plant will involve the iargest application of
membrane bioreactor (MBR) treatment in the United States;

®  The requirement for 99.9% odor reduction at the Treatment Plant fence line;

® The fact that extremely high hydrostatic pressures in certain reaches of the
Central Conveyance_ Tunnel will necessitate use of tunnel boring machine
(TBM) technology that has never been used before in the United States; and

®  The use of several new contracting methods and provisions.

MANAGEMENT

Changes should be made to establish a collaborative “partnering” relationship
between the Treatment Plant designer (CH2M Hill) and the GC/CM contractor.
The lump sum design contract for the Treatment Plant with CH2M Hill coupled with
the decision to have the responsibility for cost estimating rest solely with URS and
‘Hoffman may have had the unintended effect of creating conflicting interests between
the designer and GC/CM. While Hoffman’s preconstruction services contract
includes provisions for design reviews, we believe the Treatment Plant Project would
benefit from a collaborative design review process where the GC/CM and designer
review the design documents together and can enter into a dialogue about design
intent and construction related issues. We believe this is an important step to take in

Brightwater Program Overview Report . - ix
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EXECUTIVE SUMMARY

order to reduce the potential for disputes during construction over what is (or is
reasonably inferable to be) in scope. We believe it is critical to address these issues
now, so that a “partnering” type of relationship exists between Hoffman and
- CH2M Hill going'into construction. Specific changes that Brightwater should consider
include: : '

" m Assuring that a detailed side-by-side review of design drawings and
specifications is conducted by Hoffman collaboratively with CH2M Hill; and

m  Once a final Treatment Plant construction budget is established (after the 60%
design review changes) and if design maodifications are required to reduce
construction costs, amending CH2M Hiil's design contract to include a “design
‘to construction budget” requirement.

The Construction Services GC/ICM Contract (to be negotiated), should include
- specific requirements to address competition during bidding of subcontract
packages. Under GCICM contracting, especially in a tight market for construction:

- ..services, subcontractors may be reluctant to bid against the GC/CM, who can self-

perform up to 30% of the work and who has knowledge and insight into the project
" that they don’t have. This concern may also extend to against other subcontractors
that have long-term relationships with the GC/CM. Provisions to address these
competitiveness issues could include:

m  Providing for a thorough Coun(y review of the GC/CM’s subcontract packaging
plan; '

n Requin'ng-a minimum of three bids on subcontract packages or to rebid them;

m  Requiring that the County oversee the bidding process for any contract
packages that the GC/CM would like to self-perform; and '

“m Specific outreach activities to subcontractors to acquaint them with the GCICM
bidding process. ‘

In the selection process for contracted Construction Management services for
the Treatment Plant, Brightwater should focus on two elements:

| Augmenf in-house staff capabilities.

m  Set a clear mandate that the contract CM services are intended to facilitate
and not impede the performance of the GC/CM and Design team.

Significant Construction Management responsibility is typically given to the GCICM
contractor. For example, construction cost management, inspections, and
administration of construction-relaied paperwork are largely the responsibility of the
GC/CM, while responsibility for changes to the GC/CM contract typically rests with the
owner. - Brightwater has elected to deliver the Treatment Plant with a GC/CM
contractor, but also plans to hire a contracted Construction Management firm. We

x ) Brightwater Program Overview Report
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EXECUTIVE SUMMARY

recommend that Brightwater develop a staffing matrix of roles and responsibilities to
avoid overlap of tasks, duties, and responsibilities between the CM, GC/CM, Owner,
and Design team, and to avoid superfluous positions as well as an unclear decision
making process. Special attention should be given so that the CM does not become
an intermediate layer between the Owner and GC/CM decision-makers. Essentially,
the CM should provide support to Brightwater own CM staff and not be in the line of
decision-making.

Brightwater Program Managers. should aggressively -proceed with their
development and analysis of an Integrated Treatment Plant and Conveyance
Schedute. Once construction starts, schedule delay poses one of the greatest risks
to meeting the Brightwater Project budget. Specifically, the per-day costs of tunneling
delay will be significant. In addition, a significant delay in tunneling could also delay
startup and testing of the Treatment Plant and potentially put equipment and process
guaranties at risk. In developing the Integrated Schedule, care should be taken not to
unnecessarily accelerate the planned design and bidding schedule, resulting in
unneeded risks and costs.

Brightwater should build on its current risk assessment/risk management
activities. There may be value in bonducting a probabilistic risk assessment related
to Conveyancé costs and Treatment Plant costs and- schedules. (Such an
assessment is underway for the Conveyance schedule.) Specific workaround
strategies in the event that unforeseen conditions are eneountered (especially for
tunneling) should be identified; and “role-playing exercises to determine how
effectively they can be implemented could be employed.

Brightwater should consider _“délegating down” significant construction
change order apprdval authority to expedite decision-making during
construction. Once construction starts, the need to have all change orders
approved by the overall Program Manager could delay work and drive up costs.

Brightwater Program Qverview Regart ’ xi
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INTRODUCTION

Purpose and Objectives

The Brightwater Program Oversight Consultant Team, consisting of R. W. Beck, Inc.
(R. W.Beck) in association with CRA International and PTM Consulting LLC,
conducted an independent review of certain elements of the Brightwater Program,
including the reasonableness of the proposed overall budget, the reasonableness of
the manner in which the -budget was allocated, the proposed  frequency and
formatflevel of detail of status reporting, and the reasonableness and management of
project schedules. Both the Brightwater Treatment Plant and Brightwater
Conveyance Projects were reviewed. '

Our review also encompassed issues related to the overall management of
- Brightwater, such as project organization and staffing, project communication, QA/QC
procedures, value engineering, constructability reviews, contracting methods, and risk
management. -

P

In general, we conducted a high-level management review that was focused on
documents and procedures related to the design phase. We also relied on
information gained in limited interviews of Brightwater managers and staff. Where we
believed it was warranted, we conducted more detailed review on selected project
elements and documents. While our review focused on design phase information, we
have also made some recommendations related to the overall management of the
project that have implications for the construction phase. '

COMPARABLE PROJECTS/INDUSTRY STANDARDS

A portion of our review involved comparing Brightwater to selected -(.:'omparable
projects and industry standards. The selected comparable projects were:

1. Jones Island Wastewater Treatment/Cross Town Conveyance Project -
Milwaukee Metropolitan Sewerage District (MMSD): The project included ¢
330 mgd conventional secondary (activated sludge) treatment plant anc
6.2 miles of conveyance tunnel terminating in a 120 mgd pump station. (Thi
project was part of MMSD's larger Water Pollution Abatement Program, whicl
also included side sewer development and other improvements. Thest
additional elements were not considered in our review.) Construction wa
completed in January 1996. Project development (design and constructior
required 234 months (approximately 20 years) to complete.

Brightwatecr Program Overview Report
June 20405



INTRODUCTION

2.

Deer Island Wastewater Treatment Improvements Project -
Massachusetts Water Resources Authority (MWRA): The project included
a 350 average mgd conventional secondary (oxygen-activated sludge)
wastewater treatment plant and 9.5 miles of deep, hard rock conveyance
tunnel that discharges treated effluent into the deep waters of Massachusetts
Bay through a seres of 55 diffusers spaced along the last 1.5 miles of the
tunnel. Construction of the entire facility was completed in September 2000.
Project development (design and construction) required 148 months

_(approximately 12 years) to complete.

These two comparable pro;ects were selected because they are similar to Brightwater
in several ways:

They both involved implementation of major capital improvements over a long
period of time. :

They both involved development of a wastewater treatment plant and
significant tunneling. :

They were both publicly owned and -develeped projects' that relied heavily on
the private sector to implement because they required additional resources
beyond their agencies’ respective staffing capacity.

Some key differences relative to Bn’ghtwater should also be noted:

The two comparable projects involved larger capacity, conventional secondary
treatment relative to the 36 average mgd Brightwater Treatment Plant, which
will utilize membrane bioreactor (MBR) secondary treatment.

The two comparable projects pnmanly involved hard rock tunneling rather than
tunnelmg in glacial till. :

The Jones Island Project involved retrofitting ‘many existing unit processes in

addition to adding new ones. The Deer Island Project included demoalition of
existing facilities and retrofit of pump statlons and limited retrofits of other
facilities.

The two comparable projects were delivered using conventional public works
bidding. In contrast, Brightwater will be delivered using a mix of contracting
methods including traditional public works bidding for the. tunnels and influent
pump station, General Contractor/Construction Manager (GCICM) for the
Treatment Plant, ‘and Design- Bmld for the marine outfall.

The two comparable projects were implemented under court compliance
orders.

Brightwater Program Overview Report
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INTRODUCTION

m Logistical requirements for the two comparable projects’ treatment plants were
somewhat more complicated than for Brightwater since both were located on
sites with limited access.

‘We also considered information from other projects using GC/CM contracting in the
Puget Sound region.

fn assessing how well the Brightwater Project’s budget, schedule, and management
elements compared to “industry standards,” we relied on the experience of our team
where published standards were not available. Short summaries of team member
experience are included in Appendix A to this report. We also considered how well
Brightwater compared to a hypothetical, ideally managed project.

.Status of Brightwater

Brightwater is an advanced wastewater treatment and conveyance project that will be
focated in Snohomish and King Counties. The Brightwater Treatment Plant will be
designed for an average wet weather flow of 36 mgd and peak houdy flows up to
130 mgd. The Treatment Plant will also be expandable to accommodate an average
wet weather flow of 54 mgd and peak hourly flows up to 170 mgd. The Treatment
Plant will include the following processes: ‘

- w_ Preliminary treatment including screenihg and grit removal;

rd

m  Primary treatment using primary clarifiers;
m  Secondary treatment using MBR technology;

m  Split-flow treatment during high flows, wherein a certain portion of the flow will
be split off, will receive advanced chemical primary treatment, and will then be
recombined with flows that have received MBR treatment;

= Disinfectien with sodiurﬁ hypochlorite;

x  Class A reclaimed water production (initially 10 mgd) suitable for non-potable
industrial processes as well as irrigation of food and non-food crops and open
access areas such as parks, with a major emphaS|s on marketing most or ali'of
the production from the facility; and

m  Biosolids production .including anaerobic digestion and dewatering, which,
similar to reclaimed water, will also be marketed.

In addition, the Treatment Plant will include extensive odor control measures
(covered process areas, three-stage  chemical scrubbing, and final treatment with
activated carbon) in order to achieve a performance commitment of 99.9% odor
removal at the Treatment Plant fence line.

Brightwater Program Overview Regort 3
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INTRODUCTION

The Brightwater Conveyance System will be comprised of pipelines built inside of
underground tunnels as well as five staging areas (portals).

. Specific conveyance elements include:

m  The East Tunnel, extending from the Treatment Plant Site west to Portal 41.
(The East Tunnel will contain both influent and effluent pipelines.) '

®  The North Creek Influent Pump Station (IPS) located at Portal 41.

m The Central Tunnel, extending from Portal 41, west through Portal 44, and
farther west to Portal 5. (Between Portals 41 and 44, the Central Tunnel will
contain influent and effiuent pipelines. Between Portal 44 and Portal 5, the
‘Central Tunnel will contain a single effluent pipe.)

®  The West Tunnel, extending from Portal 5 westward to Portal 19. (The West
Tunnel will contain a smgle effluent pipe.) ‘

" ®  Amarine outfall extending westward from Portal 19 and including 5,200 feet of
near-shore and offshore 60-inch pipeline and 500 feet of diffuser.

= Various flow control structures and support facilities.

Table 1 illustrates the status of Treatment Plant and Conveyance design during the
time this Program Oversight Report (POR) was being prepared (mid-March through
mid- May, 2005). '

Table 1
Brightwater Project Status of Design Efforts as of POR Preparation
(Mid-March through Mid-May, 2005)

Element ' Status Notes:

30% Design ' Complete
Final 30% Design Cost Complete Final 30% Design Cost.
| Estimate Prepared by URS Estimate incorporates certain
' ' value engineering
recommendations
60% Design » | Complete ' Modifications may be made

based on internal reviews
‘| and additional value

engineering
Initial 60% Design Cost ~ }'Under internal County review | Not available at time of POR
Estimate Prepared by URS development
Initial 60% Design Cost Under internat County review | Not available at time of POR
Estimate Prepared by ' develepment
GC/CM (Hoffman '
Construction)
4 Brightwater Program Overview Report
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Table 1

Brlghtwater Project Status of Design Efforts as of POR Preparation
(Mid-March through Mid-May, 2005)

Efement

Status

Notes

90% Design

In progress

Not available at time of POR
development

30% Demgn (All Tunnel Complete Outfall descgn has not
Segments Excluding Outfall) progressed beyond Final
: Environmental Impact
Statement stage since it will
be delivered as a Design-
Build project
East Tunnel — 60% Design Complete 60% design estimates are not
being prepared for
conveyance’ -
East Tunnel - 90% Design Complete
East Tunnel - 90% Caost In progress
Estimate
| Central Tunne! — 60% Design | In progress 60% design estimates are not
' being prepared for
conveyance
West Tunnel — 60% Design {n progress 60% design estimates are not

being prepared for
caonveyance

It is important to note that our review was focused on a “snapshot” in time, and that-
work on the Brightwater Project continued to progress while our review was being
conducted. Figures 1a and 1b illustrate the anticipated timing of future documents
that will provide additional information related to anticipated Project construction

costs.

Brightwater Program Overwew Report
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PROGRAM MANAGEMENT ISSUES

Overall Comparison with “Attributes of Well
Managed Project”

Table 2 summarizes management aspects of the overall the Brightwater Program
relative to a hypothetical, ideally managed major capital improvement project. We
categorized aspects of the Brightwater Program as follows:

Conforms to this practlice.
Generally conforms to this practice — minor improvemenfs may be warranted.

Partially conforms fo this .practicé — more sighiﬁcant actions or improvements
may be warranted. ‘

Does not conform to this préctice.

Overall, we find that the Brightwater Program has implemented or plans to implement
many of the programs, policies, and practices that are consistent with the attributes of
a well managed, major capital improvement program. Areas of concemn include:

Potential for duplication and unneeded management layers. associated with
having both a GC/CM -and contracted Construction Management ﬁnn (given
the scope included in the RFP) for the Treatment Plant;

Change order authon'ty and timely decision making during construction' and

Need for predetermlned workaround strategies associated WIth major project
risks, especially low probablllty but high consequence risks.

Additional detalls of our assessment of Brightwater program management issues
follow Table 2.

Brightwater Program Ovecview Repoct L
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Project Organization, Staffing, and Decision Making

BRIGHTWATER

The overall Brightwater Program is organized into two distinct but coordinated projects:
Brightwater Treatment Plant and Brightwater Conveyance. All Brightwater costs are allocated
to one or the other of these two projects.

Two separate organization -charts (termed “design resource charts™) have been developed for
each project (see Figures 2a and 2b). As shown in these charts, the Treatment Plant Project
and Conveyance Project are each directed by Program Managers -who have overall
reSponsibiIity for the technical, cost, and schedule aspects of their respective programs. The
manager of the Major Capital lmprovements Section of the Wastewater Treatment Division also
. serves as overall Progfam Manager and has overall approval authority for contingency budgets
and policy-related issues. The overall Program Manager also has signature authority over all
~ construction change orders and payments.

As illustrated in the organization charts the Treatment Plant and Conveyance Projects'rely on 7
both project staff and matrixed staff resources. Brightwater project staff and matrixed staff are
each assigned to a pro;ect office in order to facilitate communications.

The Treatment Plant and Conveyance organization charts do not specifically reflect the lines of
decision making authority for the Program, and the reporting relationships- of matrixed staff to
project staff are also not clearly identified in the charts. - In interviews, Brightwater staff (Loland,
Letourneau) indicated that the Treatment Plant and Conveyance Program Managers had final
decision making authority over technical aspects of their programs and over scopes, schedules,
and program costs, provided they did not exceed the baseline budgets and schedutes
established as part of the 30% design process. Supervisors of matrixed staff are not involved in
_project-level decision making unless the issue would affect pohmes of their respective groups or
departments.

Brightwater staff (Loland, Letodrneau) reported that they generally believed staffing levels to be
adequate. The Brightwater Program is the major, and often the only, responsibility of matrixed
. staff, so conflicts over staff resources have not been a major issue. The major staff vacancy at
this time is the staff Construction Manager for the Treatment Plant. This position will be
advertised in June 2005. This is a ciitical position especially due to the limited experience of
staff with the construction of large, non-conveyance projects. (See the discussion later in this
report under “Contracting and Project Delivery” related to Brightwater's plans to hire a
contracted Construction Management frm.)

During workshop interviews, Bnghtwater Treatment Plant and Conveyance Program Managers
(Hummel, Sreibers) indicated that the plan is for the current organizational structure to generally
continue through construction. The organization charts currently show staff destgn project
managers and staff Construction Managers at the same level of the organization, reporting
directly -to the Treatment Plant and Conveyance Program Managers. During construction,

Brightwater Program Overview Report ‘ 15
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technical project management responsibility wili remain with the design project managers, but
responsibility for construction admmlstratnon inspections, and paperwork will be with the
Construction Managers.

COMPARABLE PROJECTS

Organization charts for the Jones Island/Cross Town Conveyance and Deer Island Pro;ects are
shown in Figures 3 and 4, respectively.

Key differences between the Brightwater organization and the comparable project organizations
include: '

m  Unlike Brightwater, the Jones Istand/Cross Town Conveyance and Deer Island Pro;ects
were not completely divided into separate Treatment Plant and Conveyance programs:
Instead, some program costs and functions remained at the overall program level.

®  Both the Jones Island/Cross Town Conveyance and Deer Island Projects were governed
by appointed boards with some elected official representation. The projects were-the’
major_focus of these appomted boards. (For example, the MWRA Board met 20 times
per year to address project changes.)

m The Jones Island/Cross Town Conveyance Project organization included an outéide_
Program Manager (CH2M Hill), which had overall responsibility for the planning, design,
construction admlnlstratlon and startup. Agency staff had responSIblllty for prowdmg'

- -broad overs.lght and review, resolving conflicts, and documenting of decisions.

16 Brightwater Program Overview Report
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PROGRAM MANAGEMENT ISSUES

The following paragraphs list key success factors and other lessons learned from these
comparable projects:

Jones Island/Cross Town Conveyance_

m  Key Success Factor: The contrac_;ted Program Manager and the Agency each appointed
a specific individual to be responsible for major aspects of the project. Each had defined
roles and responsibilities, but they worked in partnership.

m  Key Success Factor: The contracted Program Manager and the Agency had the
capability, resources, and organizational structure that allowed project changes during
construction (i.e., design issues and unforeseen conditions) to be addressed quickly,
resulting in a significant reduction in claims and disputes. A key aspect was a single
point of Agency contact (Resident Contracting Officer) in the field who had delegated
'authonty to approve contract changes of a cumulative value of $400,000 or 10% of the
contract bid price, whichever was less. " (It should be noted, however, that there were a
targe number of construction contracts for the Jones Island/Cross Town Conveyance

- Project [see Table 4, below], and the value of typical construction contracts was smaller
than is expected for the Brightwater Program [i.e.; Jones Island Project construction
contracts typically averaged between $15 and $20 miillion.]) The Agency also had direct
access to cost estimators and schedulers who were able to oversee and check the work
of the Program Manager (Zimmefman, Jankowski - MMSD).

® Lesson Learned: Whlle both the contracted Program Manager and the Agency
aftempted to each have a single professional responsible from planning through
construction, they found it difficult to find the required range of skills and experience in
single individuals. Therefore, the lead professionals were changed when the project
transitioned to construction. The lead design managers remained involved through
construction, however (Zimmerman).

Deer Island

m  Key Success Factor: The MWRA was able to hire very experienced staff in key roles
because it was able to offer substantially higher compensation to these “limited duration”
.employees. While this occasionally caused ‘some tension with permanent staff; the
MWRA believes this was key to the successful lmplementatlon of its project, especially
during construction.

m  Key Success Factor: Maintaining a positive management team to assist, facilitate, and
ensure construction contractor compliance resulted in relatively smooth performance
during construction. Maintaining involvement by the lead design engineer (consulting

- firm) with the contracted Construction Manager streamlined many field decisions for the
contractors.

®  Kay Success Factor: The MWRA Board delegated construction changé authority to the
~ Executive Director via a “delegated authority allowance.” The level of change authority
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ranged: from $250,000 to $400,000, depending on the contract vaiue. If the allowance
was expended, the Executive Director could request additional funds from the MWRA
Board. In certain circumstances, such as difficult tunneling work, the Board elected to
provide greater levels of delegated change authority. The Board was available for
emergency sessions in order to support the demands of the project.

Lesson Learned: Any change request over '$10,000 required an independent
confirmatory Fair Cost Estimate review, which was performed by the contracted
Construction Program Manager (ICF Kaiser/Stone & Webster). While the Fair Cost

‘Estimate process ensured reasonable prices for changed work, particulary since the

project was highly visible and was subject to several layers of public agency oversight,
the necessily to prepare an estimate for requests in excess of $10,000 slowed the
change resolution process and at times resulted in éxpending project management
resources in excess of the value of the change request. The process would have been
more effective if the limit had been set substantially higher than $10,000.

Contracting and Project Delivery

BRIGHTWATER

The number and form of major engineering and construction contracts for the Brightwater
Program are briefly described in Table 3.

-

Table 3
Brightwater Project Principal Design and-Construction Contracts

Contract Type ' A Firm ' Contract Type/Key Contract Provisions

Lead Designer — MWH/Jacobs -Cost plus fixed fee with not-to-exceed _i’riaximum

Conveyance Joint Venture = Scope does not include engineer's cost estimates, which
' are provided by independent cost estimator (URS)

Designer — Pump ' Brown & | = Design included as part of Treatment Plant’

Station* Caldwell under = Lump sum ‘

subcontract to- = Scope does not include engineer’s cost estimates, which

_ CH2M Hill are provided by independent cost estimator (URS)
Construction Jacobs Civil = Cost plus fixed fee with not-to-exceed maximum
Manager = Does not include outfall inspection :
Tunneling - First contract = Traditional public warks bidding
Construction (3 scheduled for .
principal contracts) bid July 2005 )
Pump Station Scheduled for = Traditional public works bidding
Construction ) bid March 2007
26 Brightwater Program Overview Report
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Table 3
" Brightwater Project Principal Design and Construction Contracts
Contract Type Firm Contract Type/Key Contract Provisions
Marine Outfall Design | RFP scheduled = Design-Build project delivery
and Construction to be issued in
July 2006
Geotechnical CcoMm « Cost plus fixed fee with not-to-exceed maximum

Services

R

C

Lead Designer H2M Hill = Lump sum contract for design
' « Cost plus fixed fee with not-to-exceed maximum for
. ancillary services
= Scope does not include engineer's cost estimates, which
_ are provided by independent cost estimator (URS)
Construction — Hoffman - -’ ** General Contractor/Construction Manager project delivery .
Treatment Plantand | Construction - * This is a two-phase contract with Hoffman currently under
Mitigation - _ contract to provide preconstruction services.
Preconstruction services contract is cost plus fixed fee

. = MACC will be negotiated at 90% design
Additional Estimating | CH2M Hill - Recently added scope to provide additional cost
Support Task Force' | Constructors information from constructor perspective
Construction "RFP issued in = Staff augmentation
Management May 2005 | = Review 90% cost estimate
Services Firm -

Assistin MACC negotiations

= Assist in constructability review

= Assistin construction planning

= Participate in partnering sessions

-Note:
1. Influent Pump Station design is now part of the Conveyance Project but was originally part of the Treatment Plant
* Project because the original location for-the pump station was on the Treatment Plaat Site.. As the design has
‘progressed the location shifted off of the Treatment Plant Site; however, design responsibility remained with
CH2M Hill. ' :

Conveyance Contracting. Several issues should be noted with respect to
contracting for the Conveya_ncé Project:

®  The cument plan is to have the IPS foundation work bundled with the East Tunnel
contract due to site constraints. However, ongoing constructability review is evaluating
the most advantageous division of construction work between the IPS and East Tunnel
construction contracts.

®  Brightwater Conveyance has elected to segment the tunnel work into three contract
packages (West Tunnei, Central Tunnel, and East Tunnel), and to bid the segmenits at
6-month intervals at a minimum. The intent is to foster more competition and allow for
resolution of bid protests, if any. ‘ '

Brightwater Program Overview Report | #
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‘- Bnghtwater Conveyance has elected to take or is exploring several measures to both
reduce the risk dollars included in contractor bids and reduce the actual risks associated
with tunneling. These measures include, for example:

Having all geotechnical work conducted by a single lead geotechnical firm (CDM);

Including a Geotechnical Baseline Report and a differing site conditions change
clause as part of the tunnel construction contracts; -

Requiring tunnel boring machine (TBM) inspection stops in the East Tunnel every
500 feet due to the risks of mining in abras:ve soils;

Requiring TBM air locks to access muck chambers and the TBM head where

‘tunnel groundwater pressures are expected fo be high;

Requmng all TBM data collection to be prowded in real time in order to accurately
evaluate the perfonnance of the TBM

Specifying maximum leakage rates and minimum aquifer separation distances
from Class A water supplies;

Specifying the acceptable types and required capabilities of TBMs for each tunnel
segment based on expected geotechnical conditions, including requirements for

“use of a slurry TBM for the Central Tunnel Contract where there are areas of

extremely high (up to 7 bars) groundwater. pressures. (This type of TBM is
currently being used in Portland, Oregon, but does not have other historical use in

the United States);

. Creating a website for potential contractors that provides information helpful to

joint venture formation; and

Including an escalation clause for specific commodities to limit bidders’ exposure
to escalation risk.

- m Brightwater Conve_yance has taken a number of other measures to foster market interest
- in.the tunneling contracts and to assure quality contractors. These measures include, for
example:

Holding 'meetingswith national and international tunneling contractors to inform

them about the project and obtain input;

Requiring that the selected tunneling contractors self-perform a rainimum of 60%
of the work in order to ensure that the general contractor will have the appropnate
tunneling expertise; and

Requiring that qualifications information, demonstrating a past history on work of
similar scopé and complexnty, be submitted by the low bidder within 3 days of bid

‘opening.

28
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Contract and Project Delivery Innovations. Brightwater managers have
also elected to implement a number of innovative contract provisions and project delivery
methods for certain elements of the project. These contract provisions and delivery methods
offer certain advantages over traditional approaches. However, in some circumstances, these
contracting provisions may have unintended consequences that run counter to the long-term
interests of the Brightwater Program. For example:

Independent Cost Estimating. Independent construction cost estimates have been
developed by URS. (In the case of the Treatment Plant, 60% and 90% estimates are
also being developed by Hoffman Construction.) These independent estimates are being
developed instead of rather than in addition to esttmates developed by the lead design

firms.  Brightwater staff (Loland, Letourneau) report that the aim of the decision to

develop independent estimates was partly to assure that the estimates were developed
from a contractor’s point of view. Nonetheless, this approach may distance the designers
from the cost ramifications of their design choices.

ltis also important to note that the independent estimates are not started until a design

milestone has been reached (i.e., 30% design) and that the design process is continuing
while the independent estimates are being developed. Trend cost estimates are used in
between full. design milestone cost updates at 60% and 90% to get an idea of potentially
significant cost changes

Fixed-Price Provisions of the Treatment Plant Engineering Contract. Provided that
adequate provisions are included to assure adequate QA/QC by the designer, this
contracting method provides incentives for the design work to proceed rapidly and
efficiently. However, it provides little to no incentive for the designer to slow down the
design effort to consider changes or to reviee the design concept to cut construction .
costs. While the fixed-price contract with CH2M Hill includes general language stating’
that the design should result in a “cost effective” plant there are no “design to
construction budget” requ1rements

- GCICM Contract for the Treatment Plant. - GC/CM. contracting is an. alternative to

Design-Bid-Build contracting that provides the owner with the ability to select a qualified .
Construction Manager. while receiving the benefits of competitive pricing for direct cost
components of work. GC/CM contracting reduces some of the prob!ems inherent in “low
bid” contractor selection.

Typically, GC/CM contracting is done in two phases In the first, preconstruction phase,

. the GC/CM provides precaonstruction services, typlcally including cost estimating,

constructability reviews, design input, and detailed construction schedule development.

" The preconstruction services contract with Hoffman lncludes design and constructability

reviews and input into the design process. We believe it would be valuable for Hoffman
and CH2M Hill to participate in a collaborative review process to ensure that Hoffman

“has a detailed understanding of the design intent, especially since, in practice, a typical

Brightwater Program Overview Report . 2
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area of dispute with the GC/CM during construction is over what is in or can “reasonably
be inferred to be in” scope.

Near tnhe end of the first phase, the GC/CM and owner negotiate a Maximum Allowable
Construction Cost (MACC) as well as overhead, profit, provisions for use of contingency,
and provisions for any incentives or sharing of any cost savings. (Brightwater has
elected to negotiate the MACC at 90% design.) The preconstruction services contract
with Hoffman includes a task to develop an Incentives Plan. Hoffman’s preconstruction
services contract also includes a draft form of the construction contract, which includes
provisions for retum of the unused portion of funds in the buyout contingency to the
County via a deductive change order without markup or assessment of the GC/CM’s fee.

. During construction, the GC/CM acts as the General Contractor and competitively bids
- out work packages. The GC/CM may self-perform up to 30% of the work (RCW 39.10)
but to do so must participate in the competitive bidding process. However, the extent to
which the requirements to bid out work packages actually results in competition may vary
-._for a variety of reasons._' In addition to acting as the General Contractor, the GC/CM is
typically responsible for -providing ‘much of the Construction Management and oversight -
typically provided by the owner.

Contracted Construction Management Firms. Brightwater Conveyance
‘has negotiated a contract for a Construction Manager with Jacobs Civil. For the Treatment
Plant, Brightwater is planning on hiring a separate Construction Management firm in addition to
the GC/CM. An RFP has been issued for the Treatment Plant Construction Managemenfﬂrm.
The RFP includes a discussion of the role of County staff, the lead désign firm, the GC/CM, and
the contracted Construction Manager during construction. However, in our opinion, the potential
remains for overlapping responsibility, unclear lines .of decision making, and unnecessary
duplication of effort. '

New General Conditions. Brightwater Project construction contracts will incorporate -

new Standard General Conditions currently under development by King County. Brightwater
staff reported that they have not yet been provided a draft of the Standard General Conditions
for review, but expect to have such a draft by the end of June 2005. Brightwater staff also
stated that the revised Standard General Conditions will not affect, to any significant degree, the
ongoing work in preparing technical specifications and drawing bid documents (Locke). '

In addition to the Standard General -Conditions, Brightwater Project staff expect that the
Brightwater construction contracts will also include:

®  Provisions for a dispute resolution board;
®  An owner-controlled insurance program;
u  A-project labor agreement; and

®  Escalation pfovisions for cement, steel, pipe, and possibly other commodities.

30 . ' Brightwater Program Overview Report
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'COMPARABLE PROJECTS

On the Jones Island/Cross Town Conveyance Project, all design work was under the direction
of the contracted program manager (CH2M Hill); both the program management contract and
design contracts were on a cost plus fixed fee basis.

‘For Deer Island, the MWRA retained a lead design engineer (Metcalf & Eddy), which was
principally responsible for the design of the facility and interrelationships with other
independently retained specialty engineering firms. The lead design engineer’s contract was on
a cost plus fixed fee basis. The MWRA also contracted an outside Construction Program
Manager (ICF Kaiser/Stone & Webster), which was hired to serve as an agent on behalf of the
MWRA. The contracted Construction Manager’s contract was on a cost plus fixed fee basis.
The Construction Manager also had the opportunity to earn an incentive to its minimum fee.
Although the Construction Manager‘main_tained'ﬂeld control during the course of construction,
the lead designer participated on a regular basis during construction. '

The Jones Island and Deer Island Projects used conventionat public works contracting (Design-
Bid-Build),-and did not use alternative project delivery methods. These projects also had a
substantially greater number of prime construction contracts than Brightwater, as shown in
Table 4.

Table 4
Brightwater and Comparable Projects — Number of
‘Construction Contract Packages

East, IPS, Conveyance
Central, Conveyance
West, Qutfall)

Plus other minor
contracts

contracts (Conveyance:

| contrel, 5 shafts, 1
~emergency overflow

structure, 1 pump
station, 1 solids handling
facility, 4 equipment)

Brightwater Jones Istand Deer lsland
-| Treatment 2 (treatment and 89 including equipment 49 (several contracts are
| mitigation) pre-purchases subsequent [e_g:, phase
' Il] contracts of a main
contract)
Conveyance 5 principal construction | 15 (3.tunnel and 1 odor 6 (2 principal

construction contracts, 1. | .

diffuser contract, 2 * ~
tunnel muck processing |.
contracts, and 1 startup
contract)

The following paragraphs fist key success factors and other lessons learned from these

comparable projects.

GC/CM projects in the Puget Sound region. .

Jones Island/Cross Town Conveyance

In addition to considering contracting issues on the Jones Istand/Cross

Town Conveyance Project and Deer Island Project, we also considered experience with other

®  Key Success Factor: Specifying the capabilities of the TBM, rather than leaving it up to
the tunneling construction contractor, was critical and ensured that capabiliies for
advanced grouting, water control, boulder removal, and subsidence control were in place.

-_—
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(Brightwater Conveyance is planning on specnfylng the TBM requirements and
capabllltaes) (Mauer MMSD).

®  Key Success Factor: Extra effort in planning for contractor work areas and interfaces -
on-site at Jones Island, where there were 89 contractors, paid off in few conflicts between
contractors and only one claim (Zimmerman).

Deer Island

®m Key Success Factor: The MWRA was able to efficiently furnish certain services
(temporary facilities, site cleanup and trash collection, site access, and worker transport),
which helped contractors focus on the major elements of work. This was effective for
Deer Island because of the relatively large number of contracts and the’ constramts of an
island location.

® Lesson Learned: Expected TBM advance rates for the construction of the marine outfali
tunnel were not achieved because the contractor encountered problems with water
infiltration and “hard” rock. This resulted in disputes with the contractor. This situation
would have been mitigated if very clear and specific protocols for measuring and/or
determining varying site conditions had been included in the construction contracts and
Geotechnical Baseline Reports. :

® Lesson Learned: The tunnel contracts did not include provisions for pre-approved costs
for TBM and associated equipment downtime or for implementing specific intervention
plans. MWRA representatives belaeve these types of provisions would have been .
beneficial. ‘

Other GCICM Projects

Based on experience with some recent GC/CM projects’in the Puget Sound region, it appears
that subcontractor bid packages at times may not be generating as much interest in the
marketplace as anticipated. This could be due to a number of factors including: 1) the state of
the cumrent construction market in the Puget Sound area; 2) the suitability of bid packages for
subcontractors in the area; and 3) the nature of highly spec:allzed |tems in some bid packages.
This may also be due in part to lack of familiarity with the GC/CM process by the subcontractor
community. -

Schedule Status and Management

BRIGHTWATER

Baseline design/construction schedules have been developed for-both the Treatment Plant and
Conveyance Projects. These show major milestones during design.. Construction activities are
shown at a fairly high level. Overall, these can be described as Level 1 schedules showing the
lnterrelatlonsrup between the major components of work and the anticipated start and finish

32 ' Brightwater Program Overview Report
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-date. (in contrast a Level 3 schedule would be at the level of detail typically developed by a
contractor to manage actual construction work.)

Schedule development is the responsibility of the design project managers working under the
Treatment Plant and Conveyance Program Managers, who are ultimately responsible for
compliance with the baseline schedules. Project Controls staff provide support by maintaining
critical path schedule data and consulting with Program Managers and design project
managers.

Pragress toward achieving the baseline schedules is updated monthly. To date, Bnghtwater
staff report that major design milestones have been met (Letoumeau)

The following issues should be noted with respect to Brightwater schedules:

m The Conveyance construction schedule is based on 50-foot-per-day tunnel productron
during times when active mining is occurring (i.e., downtimes for inspection and
maintenance have been accounted for separately). - We -believe this is a reasonable

_ assumption for most of the tunnel. Nonetheless, if should be noted that various
- unforeseen conditions could result in a lower production rate, especially in those portions
of the Central Tunnel where high water pressures will be encountered.

®  Brightwater staff (Locke, Sreibers) report that the Conveyance Project is conducting a

. probabilistic assessment of the likelihood .of meeting the conveyance construction

schedule. Initial fi indings indicate that the baseline schedule is very aggressive; however

it lncludes fairty conservative assumptions about the number of shifts worked. Additienat

analysis is needed to determine the cost tradeoffs between additional shift work and
revising the program schedule.

® While the Treatment Plant and Conveyance can largely be treated as independent
projects, integration' at key points in the design and construction process is critical. The
clearest example is the need for raw wastewater to be delivered (i.e., completion of
certain tunnel segments and the influent pump station) when the Treatment Plant
achieves substantial ‘completion so that variods ‘unit processes and systems (i.e.; MBRs
and odor control) can be tested and accepted. Delays in the abrlrty to deliver wastewater -
to the Treatment Plant could have serious impacts on the warranties for these systems.

®  Brightwater staff report that they are in the process of developing more detailed
Integrated Schedules showing the key interfaces between the Treatment Plant and -
Conveyance Projects. In addition, lists have been developed that identify inter-contract
coordination issues between the Treatment Plant and various Conveyance construction
contract packages.

COMPARABLE PROJECTS

Schedule related issues for the two comparable projects are summarized below:

Brightwater Program Overview Report : 3
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Jones Island/Cross Town Conveyance

Baseline schedules were established during court-ordered deliberations (prior to facility plan
development). These schedules were updated annually based on actual scheduled activities
and the availability of funds. Design-phase scheduling was the responsibility of the contracted
Program Management Office, which was required by its contract with the Agency to deliver
designs and construction specifications to meet the milestones established in the court
schedule. ‘

Design-phase scheduling was reviewed on a monthly basis by a joint team: of managers from
the Program Management Office and the Agency. Schedule issues were tracked and
workaround plans were developed and monitored for effectiveness. Nonetheless, the project
did not remain on schedule throughout design. There were three major reasons for the
schedule delays: 1) the unit process to treat and manage biosolids changed at the 30% design
stage; 2) property acquisition from Milwaukee County took two years to resolve; and 3) about
four years into implementation, the entire Water Pollution Abatement Program was rescheduled
to ensure that a specific tax levy was not exceeded during the life of the program. Together,
- these added about eight years to the schedule.

Deer Island

In 1985, as a result of violations of the 1972 Federal Clean Water Act, the Deer Island Project
‘was subject to a court-mandated schedule. A more detailed baseline schedule for the
achievement .of program milestones was mcluded in the 1988 Secondary Treatment Facilities
Plan. : -

The Construction Program: Manager developed a detailed program-wide schedule incorporating
both the completion of various design packages and construction phases. This effort was useful
in incorporating constructability elements into the contract packages prior to bid. The project
remained on schedule throughout design. However, the project did not achieve several court-
mandated milestones due to delays in the construction of the effluent marine outfail tunnel.

Key success factors and other lessons leamed from: the two comparable prolects wuth respect to
scheduhng and schedule management-include:

-

Jones Island/Cross Town Conveyance

m Key Success Factor: An Issues Management approach, coupled with adequate design
resources and commitments to rapid resolution of issues, helped many aspects of the
project meet the scheduled design and construction mrlestones (after the major program

~ schedule change to address tax levy issues) (Zlmmerman)

® Lesson Learned: The costs of program rescheduling were greater than anticipated at -
the time rescheduling of the overall Water Pollution Control Abatement Program occurred
because commodity and labor cost escalation proved to be hlgher than anticipated
(Zimmerman).

34 Brightwater Program Overview Report
' * June 2005



PROGRAM MANAGEMENT ISSUES

Beer Island

m  Key Success Factor: The detailed program schedule provided two benefits:
= Itallowed the design packages to be prepared with the appropriate review times.

= It allowed anticipated bid dates to be publicized early in order to secure strong
competition.

-®  Lesson Learned: Tight schedules between contract packages, which were mandated by
: the court, increased project costs. If it had been possible, the project would have
benefited from longer lead times between bid packages.

® Lesson Learned: During construction, the MWRA did not.render decisions on delay-
related impacts in a timely manner. The MWRA encouraged construction contré_ctors to
proceed with the work, with the MWRA's determination for schedule extension reserved
until schedule recbvery options were explored. - Occasionally, the -contract time -expired,
resulting in the inability of the MWRA to ‘make progress payments. As a resdlt, the
MWRA was forced to grant time extensions in order allow progress payments to be
made. This in effect waived liquidated damages opportunities and resulted in claims from
contractors for constructive acceleration. '

QA/QC Including Peer Review, Constructability
Reviews, and Value Engineering

BRIGHTWATER
Bﬁghtwater has implemented a multitayered QA/QC program consisting of:

® Standards and Consistency. The Wastewater Treatment Division has established
engineering standards (guide specs) to help ensure that high quality designs are
provided for all projects. Conforming to these guide spec requirements is a requirement

" in the Brightwater Treatment Plant and Conveyance design contracts.

% Brightwater Staff Reviews. These reviews are occurring at the 30%, 60%, and 90%

design phases and include input from operations and maintenance staff in addition to
Brightwater staff, S »

X Designers’ QA/QC Programs. Both the Treatment Plant and Conveyance Prbjects,
require that their design consultants have formal QA/QC programs. For example, the

- Conveyance Project designer had a 1-month QC review prior. to submitting the 30% .
design. Implementation of these QA/QC programs can be audited. For example, the
Brightwater Treatment Plant designer’'s QC program was audited at the designer’s office

by Brightwater Treatment Plant Project staff. The audit identified several areas in which
improvements were required. |
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® Peer Review and Review by Technical Advisory Panels — Treatment Plant. For
example, in June 2005, the Treatment Plant Project is having an Independent Odor Panel
review and evaluate the proposed odor control systems and comment on the advisability
of establishing an odor control reserve fund. A technology selection panel also provided
input on the selection of MBRs (Letourneau).

m Peer Review and Review by Technical Advisory Panels — Conveyance. The
Conveyance Project has instituted a Tunnel Review Board and recently had the design of
the East Tunnel, Portal 41, and the Influent Pump Station undergo an independent penr
review. :

® Constructability Review — Treatment Plant. A constructability review is included in the
scope of the GC/CM's preconstruction services contract. The constructability review is
occurring between 60% and 90% design. In addition, a meeting was held involving
County staff, CH2M Hill, URS, and Hoffman to identify potential construction
changes/suggestions. These are currently being evaluated and priced by URS and
Hoffman.

& Constructability Review — Conveyance. An indepéndent constructability review was
conducted of the East Tunnel, Portal 41, and the Influent Pump Station. This review
“resulted in recommendations for changes to work packaging in order to minimize site
constraints. These recommendations are currently under consideration - by Bnghtwater '
staff :

m  Value Engineering — Treatment Plant. Treatment Plant value engineering efforts-have
occurred following the Final Environmental Impact Statement (FEIS) cost estimates and
initial 30% design estimates, and are now occurring as part of the review of initial 60%
design estimates. Major changes to the Treatment Plant design concept that resulted

- from the value engineering efforts at the FEIS and 30% design stages include:

. The facahty layout was compressed from the original “campus style" layout,
reducing the need for access roadways and landscaping and resulting in a more
effi C|ent facility to operate.

x  The size of the-MBR treatment system was reduced.

n  Peak flow treatment using a ballasted sedimentation process was ch'anged'.to an
advanced-chemical primary process. (Pilot testing has'conﬁnned that this concept
will work but Facility Plan approval has not yet been obtamed from the Washmgton

- State Department of Ecology.) :

As part of the .initial 60% design estimate review, both the design consultant and
~ Brightwater staff have been tasked to identify potential scope reduction items.

® Value Engineering — Conveyance. Conveyance value engineering also occurred
following the FEIS and 30% cost estimates. (60% estimates are not being developed for
Conveyance. Instead, cost trends associated with design changes are being tracked.)
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Major changes to the Conveyance design concept that resulted from the value
engineering efforts at the FEIS and 30% design stages include:

=« . The IPS was relocated to Portal 41; which also reduced the tunnel depth from
about 300 feet at the pump station to about 80 feet at the pump station.

= The safety relief overflow to Lake Washington was eliminated.

® Tunnel segments from Swamp Creek to Portal 44 were eliminated.

COM PARABLE PROJECTS

QA/QC and related program requirements for the Jones Istand and Deer Island Projects are
summarized- below

- Jones Island/Cross Town Conveyance

. .E Standards and Consistency. The contracted Program ‘Manager developed
. Standardized specifications and plan sheet formats to reduce bidding errors.

& Designers’ Qa/QcC. QA/QC plans were requ:red of design consultants. The contracted
Program Manager provided overall QA for each design deliverable. Pilot testmg was
required for all major unit processes. ’

x Staff Reviews. 30% and 60% designs were reviewed by Agency staff.

-

®  Constructability Reviews. The contracted Program Manager required an independent
constructability review by outside constructlon professionals.

®  Peer Review and Review by Technical Adv:sory Panels. The Agency established an
mdependent Tunnel Review Board.

m Value Engmeermg The contracted Program Manager required that aII projects WIth
budgets greater than $5 million had a value engineering rev:ew

Deer Island

- ® Desighers’ QA/QC: Each desngn firm involved was responsible for followmg a written QC
plan, which they were responS|ble for developing.

®m  Staff Reviews. The MWRA’s senior design managers were responsible for quality

assurance. QA reviews were conducted. on both regular and spot-check basis and

- evaluated whether: 1) the correct standards were being utilized; 2) design checks were
in place; and 3) QC documentation was completed.

m  Constructability Review. ICF Kaiser/Stone & Webster provided constructability reviews
during design development.
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Value Engineering. An early pilot plant constructed on-site assisted in determining that
one ftrain of secondary treatment clarifiers and correspondingly a set of egg-shaped
digesters did not need to be constructed at that time. The MWRA implemented
approximately 20% of the value engineering recommendations presented, which saved
about $240 mitlion.

Risk and Change Management .'

BRIGHTWATER

. The Treatment Plant and Conveyance Projects keep formal issues/decision logs to track de3|gn
and dsk issues as they arise. In addition, a formal risk assessment has been conducted for
Brightwater. This assessment was most recently updated in March 2005.

In addition to this risk asSessment the Conveyance Project is conducting a probabilistic
assessment of the likelihood of meeting its baseline schedule; similar assessments of the
- Conveyance budget and of the Treatment Plant budget and schedule have not been conducted

Based on this risk assessment and input from County staff, it should be noted that:

The change from .peak. flow treatment using a proprietary ballasted sedimentation

process to a non-proprietary advanced primary treatment process also results in the loss

- of a performance guarantee for the process. However, the technology for the proposed
“advanced primary treatment is well established, and we believe the savings are being

achieved without a substanhal increase in Treatment Plant performance risk;
Property acqmsmon does not appear to be a significant risk factor at this time;

Building code and siting issties with Snohomish County could both directly and indirectly

affect project costs by adding addltlonal project reqmrements and by delaying the: project

schedule

High groundwater pressures are expected in certain -porﬁons of the Centrat Tunnel,
where a TBM with very limited use in the United States will be used;

Unforeseen conditions in the tunnels, such as large bodlders, are not incorporated into
the cost estimates and could be a signiﬁcant risk factor; and

Schedule delays once construction begins, a signiﬁcant. risk factor, especially for the
Conveyance Program where the per-day costs of tunneling delay will be very high, and
where Conveyance construction delay might have impacts on the Treatment Plant.

COMPARABLE PROJECTS

Risk and change management practices for the two comparable projects are described below.
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Jones Island/Cross Town Conveyance

The Agency did not have a formal risk management program. However, senior management
from the Agency and the contracted Program Manager met on a monthly basis to monitor
performance against approved budgets and schedules. Detailed lists of issues and
recommended mitigative actions were maintained and reviewed at these monthly meetings fo
ensure issue resolufion.

During the Design phase of the project, the contracted Program Manager required a detailed -
project delivery analysis (PDA) and a constructability review. The contracted Program
Manager's engineering division was directly involved in these efforts and used them to identify
threats and opportunities that required either project- or program-level action. These efforts led
to the development of program-wide concepts such as: “Differing Site Conditions Procedures,”
“Property Subsidence Mitigation Program,” “Consultant Review Committee,” and “Executive
Director Appeal,” which reduced the potential for claims, lawsuits, and negative public opinion
(Former Executive Director of MMSD). -

Deer Island

Outside of insurance-related issues, the Deer Island Project did not -incorporate a formal risk
management assessment for risks that could affect project costs or schedule (for example, -
unforeseen subsurface conditions aleng tunnel routes). However, risk assessments and -
response protocols were developed for life safety issues, such as tunnel evacuation, confined
spaces, and coordination with emergency response agencies. : -

Key Performance Indicators

BRIGHTWATER

King County's Wastewater Treatment Division has division-wide goals of being the best public

wastewater provider by 2005 and being competitive with private providers by -2010. A
- measurement technique called a Balanced Scorecard has beén developed, which measures
performance in four areas: ~ People Management, Key Internal Processes, Financial
Performance, and Customer Focus. Thé Balanced Scorecard for 2005 incorporates key
performance indicators across the four areas. Those that will be helpful in tracking performance
of the Brightwater Program are summarized in Table 5.
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B Table 5
Key Balanced Scorecard Performance Indicators

Balanced ‘ Area of ,

Scorecard Performance Measured Performance Indicator
People Safety : = Lost time accidents do not exceed WTD standard
Management : | = Employee satisfaction with workplace safety

» _ measured by survey
| Key Hiternal Project Performance = Project Approvals: regulatory and tribat approvals
Processes obtained no later than milestones established in
baseline schedules
= Schedule performance: project milestones
achieved in accordance with.baseline pro;ect
_ : 7 schedules _
Financial Cash Flow =_ Annual accompl«shment rate meets or exceeds
Performance _ 85% '
Claims/Change Orders = Lessthan 10% of constructed value
Allied Costs . = Targets not yet in place
Bid Estimates = 100% of bids within 10% of engineer's estimate
Conformance to Budget = Targetis 100%
Customer Focus | Neighbors and - * = Public and community involvement plans in place
Stakeholder Satisfaction concurrent with project activities

COMPARABLE PROJECTS

Key performance indicators that were monitored for the comparable pro;ects are described
below

Jones Island/Cross Town Conveyance

The Agency tracked and measured fourkey performance indicators:
®  Progress toward meeting the court-ordered schedule;
N . Meeting NPDES pehnit req'uirements during construction;

®  Ensuring the project was capturing all possible state and federal grants; and

®m  Ensuring the project’s cash flow requirements did not exceed the approved tax levy
stated in the approved financing plan.

Deer Island

The performance metrics tracked and measured by the MWRA included:

®  Progress toward meeting court-ordered milestones;
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® Progress toward meeting design package release dates for bids; and
®  Progress completion on construction packages.

The MWRA provided an incentive fee arrangement for the Construction Management firm ‘but
did not provide fee incentives for the majority of the design firms. Additionally, no formal or
systematic salary incentives were provided to MWRA staff.

In addition, the MWRA created a “Yellow Notebook™ to track and-monitor performance across
the various departments within the MWRA. The metrics included operational performance,
construction performance, management performance, and a'vvariety of ather human resource
indicators (e.g., sick leave, attrition). '

Project Reporting'Frequency and Format

BRIGHTWATER

Brightwater has developed a draft monthly report to Council.” The monthly réport is divided into
three sections: Project Summary, Conveyance, and Treatment Plant. Important components of
each section of the monthly report are as follows:

= Monthly highlights and current activities.
" ‘Project issues and exceptions that look ahead and show upcoming activities.
" Schedules that show target dates and progress to date for project activities. -

® A Cost Summary that shows baseline cost, annual expenditures, and budget; and lifetime
expenditures and budget.

w  Cash flow that shows planned vs. actual expenditures for current year and project
lifeime. (This information can correlate schedule adherence through expenditure rates:)

‘® Staff labor showing project lifetime use for a Vaﬁety of staff categories.
. Miscellaneous and fabor costs. |
® [nflation trends.

® A detailed cost report for the Treatment Plant and Conveyance Projects.

COMPARABLE PROJECTS

Jones Island/Cross Town Con'veyance

The contracted Program Managef supported monthly reporting to the Board by the Executive
Director. The Executive Director’s report focused on the status of the overall program (not
individual projects) and conformance to the overall cost and schedule plan. Upcoming issues
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requiring Board review and approval were also highlighted. When major problems were
encountered that had the potential to receive wide media coverage, the Board was immediately
informed by special written communication (i.e., tunnel cave-in with worker fatality) and special
Commission briefings were held (Former Executlve Director of MMSD).

Deer Island

The MWRA Board, which was dedicated to water/wastewater utility issues, met 20 times per
year to review staff summaries (typzcally less than 10 pages), which included performance and
change management issues, and the review and status of the delegated authority granted to the
Executive Director. -
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Basis for Overall Budget Proposal

The budget proposal submiitted to the County Council (February 2005) was largely based on the
30% design cost estimate prepared by URS (November 2004) and on detailed Allied Cost
estimates prepared by the Brightwater Program. To arrive at the final 30% design cost
estimate, a number of cost savings ideas and value engineering proposals were evaluated.
While the'Brightwater estimate developed by URS and the Brightwater proposal presented to
the (foUn'cil'(without inflation) both totaled $1.48 billion, the totals were arrived at in a' somewhat
different manner. Table 6 illustrates where the differences are bét\}veen the Brightwater
Program budget proposal and the URS 30% estirate. '

Our review of the 30% estimate focused on information contained in the February 2005 budget
memo .to the County Council as well as. on the URS estimates (November 2004), which
generally provided budget and cost information at a summary level.

30% Construction Costs

Table 7 summarizes the final 30% design, estimated construction costs. developed by URS.
These incorporated confract cost savings and value engineering ideas approved by the
Brightwater Program. These estimates do not include sales tax, contingencies, construction
-mitigation, or Allied Costs. Cost information is summarized by facility.. URS estimates were
stated as being +20% to -15% accuracy. This is generally in line with guidelines published by -
the American Association of Cost Engineers, which state that at 30%—-40% design, estimates
are expected to have an accuracy of +20% to ~10%. URS estimates were also based on 25.2%
assumed markups for contractor overheads and profits. We believe these are generally in fine
with industry expectations. - ‘

Table 7 also sets forth information provided by URS on the degree to which each line item
estimate was based on allowances rather than on drawings, quantity takeoffs, and unit costs.

Allowances were used at the 30% design phase where detailed .information had not been
developed. ’
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Table 6
Construction Cost Comparison
URS ' King County
30% Estimate . Budget Proposal

$millions $millions

Construction $2594 $259.5
Construction Mitigation . $284
Contingency _ %519 $26.1
Subtotal 1 ] $311.3 $314.0
Sales Tax ) $21.8 $21.8
Other -
Subtotal 2 $333.1 - . $3358
Allied Costs ‘ $89.1 ¢ $125.2
Engineering ' $73.4
Permitting and Other Agency Support ' . $23.3
Miscellaneous Services ’ : : $4.5
Staff Labor _ ' ' $24.0
tand, ROW - . . : $101.4
Arts Allowance . $43
Subtotal 3 $426.5 ) $562.4
Project Contingency ' ~ $258
Credit . : ($10.0)

$578

B

Construction $5119 $511.5
Construction Mitigation _ _ $4.2
Contingency ' $128.0 $51.1
_' Subtotal 1 $639.9 $566.8.
{Sales Tax $57.0 . $50.4
Other 1 ' ‘ '

Subtotal 2 $696.9 L : $617.2

Allied Costs _ ' - $17238 -~ $1926
Engineering s ' ' $138.3
_Permitting and Other Agency Support | L , . $21.1

Miscellaneous Services : ) $4.6.

Staff Labor - ' - . $286.
Land, ROW ' - -$20.8
Arts Allowance ’ . %01 .

: ' Subtotal 3 $869.8 $830.6
Project Contingency ’ $74.2
Credit

- Total Conveyance] - . $869.8 $904.8

Total Construction Cost $1,296.3 $1,483.1
_{Land, ROW _ $98:9.
Mitigation ' : $88.0
Program Total (2004 Dollars) $1,483.2 $1,483.1
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Table 7
Use of Allowances
Including URS 30% Design Construction Cost Estimates

30% Dasign Estimate of $ from
Estimate Alowances In J0%) I * of Total From
{fram URS} Estimate Allowancas
(20043 ta mitionst|  (from URS} (f'""""""
Process Units
1. Headwarks and Truck Loadout Building 5125 50%)| $6.2
2. Grit Removal $9.9 50%)| $50
3. Primary Clarification $14.5 45%) $6.5
4. Ballasted Sedimentation $0.0 45% $0.0
5. Sedimentation Support Building $23 45% 310
6. Fine Screen $39 50%) $1.9
7. _ Aeration Basin $33.8 50% 516.9'
8. MBR $47.0 55% $25.8]
9. Solids Budding $23.2 43%) $10.0
10. Digester Complex (Building and Digesters) 3206 60% $12.3
11._Water Reuse Disinfection { Redaimed Water Building $0.0 60% 30.0
12, 8lending Bax/Disinfection $0.1 20%) $0.0
- 13. Odor Control $32.1 50%, $16.1
z 7“".' 14, Chemical Building - 31.8 40%; $0.7]
5 8 15. Storage/StockPot Reuse . $3.7 100% $3.7
> & [16. Energy Recovery (CogenyEmergency Power $126 70%; $8.8
z % 17. Electiical Substation $0.0 $0.0!
= 2 |18. Galtery/influent Flow Vauit $5.6 30% $1.7
& € [19_General VE ltems (513 100%) $1.3]
‘é S {Process Units Subtotal $222.3 $115.5]
+ O ISite Prap
20. ‘Base Hazardaus Material Remaval $0.4 100%:; $0.4]
21, Site Demolition and Prep {tncludes Dewatering} $38 50% sn.g{
122, Mass Site Excavation $8.4 100%. 38.6
23, Base Backfill 9. 100% 9.
24. Retaining Walls & Slope Stabilization 0. 459 . 50.
25._Permit Stormwater Management 1. 40% 0.6
26._Site improvements, Underdrains. Yard Piping 3.8 60% 2.3
27._Yacd Piping $8.5 70% $5.9
Site Prop Subtotal $35.9 $29.0
Bulidings
28, Administration/Malntenance Buildin $0.5 85% $0.4
29. Administration/Maintenance Bullding FF&E - $0.8 100% $0.8
Buildings Subtotal $1.3 $1.2
Treatmant Plant Construction Costs Total $259.4 $145.7 56%|
EAST CONTRACT - Combined Tunnel {Portal 41 to 46}

Portal 41 $8.9) 40%, SJ.GI
1PS Shaft SIZ.BI 40% $5.1
$3.2

Portal 46 . . 50% $1.6
TBM (4110 45) . $7.5] 100%)| $7.5]
Tunneling and Initial Liner o $33.6]
Second Pass Liner/Pipas . 849 40%
Partal 46 Below Grade Fadllities $1.0] 50% $0.5,
Microtunnel $0.0;
North Creek Microtunne! $5.2
North Creek Connector Facilities §103 50%
East Contract Subtotal . $127.7 $37.0
CENTRAL CONTRACT
Effl Tuanel (Pactal 441 to 41, Portal 44€ to 41, Portal HE to 5
Portal 44i $3.3 30% $10
TBM (441 to 41} $6.6 100% $6.6
Tunneling and [nitial Liner (441 to 41) . §35.7 40%)| 514.51
Second Pass Liner (441 to 41) - $19.0 40% $7.6}
Portal 441 Below Grade Facxhl‘les $0.6 50%! $0.3|
Portal 44E 336 0% $1.4
TBM (44E to 41} $2.8 100% $2.8
& |__Tunneling and Initial Liner (44E to 41) $35.1 40%: $14.1
& 1 Second Pass Liner (44€ to 41) $15.0 40% $6.0,
8 & [ _Ponals . $6.6 40% 326
%Z & | TeM{4aEws9) $7.4 100% $7.4
:“ 1 Tunneting and Initial Liner (44E ta 5) _ $59.4 40% SZJ.B‘
2 3 Second Pass Liner (44E toS5) $15.7 40% $6.3|
o 2 Portal 5 Above & Below Grade Fagifities and Final Site Work $2.1 50% $1.1
© & ["Portal 44E Below Grade Fagiities $0.4 50% $0.2
.S Partal 44 Area Above Grade Facilities and Final Site Work . $3.1 50%; $1.5
-_Microtunnel
Swamp Creek Cut-&-Covar/Microtuanel - $10.2 50% $5.1
Central Contract Subtatal $226.7 $1020
'WEST CONTRACT - Effluent Tunael (Ponal 18 to 5) .
Portal 19 . $3.1 S0%| $1.6
TBM(19to0 ) $7.4 100% $7.4
“Tunneling and initial Liner (19 1o 5) $65.6 40%| $26.2)
Second Pass Linec (19 ta 5} S $S1.6 40%)| $0.6,
Porta! 18 Above & Below Grade Faalu.es and Final Site Work 36.6 50% 33.3
West Contract Subtotal $84.3 $39.1
INFLUENT PUMP STATION CONTRACT - #PS (Portal 41) - -’
| _Influent Structure - $2.8 80%]., $1.7)
Influent Pump Station & Final Site Wark $31.8 50% $15.9
Odor Control Fadliity 1 $4.6 50% $2.3]
Pdmary Power $3.6 50% $1.8
Secondary Power $6.4 50%! $3.2)
Pump Station Contract . . $49.2 $24.9
Misc. Hydraulic Coatrols $0.3 100% $0.3
Utility Relocations at Portals N - §35 100%{ - $3.5]
Marinie Qutfall i $20.2 50%, $10.1 j
C Y C ion Costs Total $511.9 $237.0; 46%
Total Construction i} $771.4 $362.7] 50%
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Based on our review of this cost information and supporting information describing the scope of
the project at the time the estimates were developed, the following should be noted:

Abodt 56% of the overall $259.4 million construction estimate for the Treatment Plant and
about 46% of the overall $511.9 million estimate for Conveyance were based on
allowances.

~ Of the estimated Treatment Plant construction cost, 85.7% is associated with process
" units; 13.8% is associated with site preparation; and about 0.5% is associated with

buildings.

Two of the 19 procéss unit line.items for the Treatment Plant (MBRs and odor. control)
account for nearly 35% of the $222.3 million process unit estimate.

While the overall design was estimated to be 30% complete based on standards
established by the County, the design of certain elements (i.e., the marine outfall) had not
progressed beyond the planning stage. :

Certain subsurface information that could affect construction costs was not available at
the time the 30% design estimates were developed. For example, the seismic fault at the
Treatment Plant site had not been evaiuated at the time. For the Conveyance Program,
phase 1 borings (every 500 feet) were available but supplemental phase 2 borings were
not. '

USE OF CONTINGENCIES

As shown in Table 6, the total contingency dollars in the proposed Brightwater budget and'in the
URS 30% estimates were essentially equal for the Treatment Plant, while the contingency for
Conveyance was slightly lower in the proposed Brightwater budget relative to the URS 30%
estimate. These contingencies were also allocated .in different ways', as illustrated below in
Table 8.
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Table 8 .

Contingencies Comparison

Type of
Contingency

Contingency

Brightwater | URS 30%
Budget Estimate
($millions) | ($millions)

Projéct Oversight
Team Estimate
($milfions)

$32.4 based on 10% of

Standards Information

s

Contingency

1 Inctuded in

Included in MWRA standard was
at Start of Overall consfruction estirnated 10% of construction
Construction Project at final design estimate :
Overall $25.9 $51.9 $64.9 based on 25% of = MWRA contingency
Project ' construction estimated standards were 25% at
at 30% design 20%—30% design; 20%
at 60% design; and 10%
at 90% design
Total $52.0 $519 $97.3

$88.3 based on 15% of

$51.1 = MWRA standard was
at Start of overall construction estimated 15% of construction
Construction project at final design estimate for tunneling
Overall $74.2 $128 $76.8 based on 15% of = MWRA contingency
Project ' construction estimated standards were 25% at
at 30% design 20%—30% design; 20%
at 60% design; and 10%
- - at 90% design
= .Expect fewer changes
with tunneling design
development since
design is less complex
Total $125.3 $128 $165.1
GRAND $177.3 $179.9 $262.4 Difference between current
TOTAL , contingencies and Project

| Oversight Team

contingency estimate is
about 5%—6% of overall
Program Budget

Table 8 also shows guidelines for .contingency levels recommended by the MWRA and the

contingency levels that our team would have recommended using.

Table 9 summarizes baseline budget and budget allocation information for the Brightwater,
Jones Island/Cross Town Conveyance, and Deer Island Projects both in terms of total doliars
~ and relative percentages of total construction contracts cost and of the Total Budget. Tabie 9
also shows cost breakdowns between the Treatment Plant and Conveyance aspects of

Brightwater and the Jones Island/Cross Town Conveyance Project.
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Table 9 shows total contingencies as a percent of construction contracts for the Brightwater
Program and for the two-comparable projects at the time baseline budgets were established.
Baseline budgets were based on 30% design for the Jones Istand/Cross Town Conveyance
Project and on Facilty Plan estimates (5%-10% Design) for the Deer Island Project.
Contingencies (as a percent of construction contracts) for Brightwater Conveyance are roughly
" comparable fo the contingencies used for the conveyance aspects of the Jones Island/Cross
Town Conveyance Project (i.e., about 25%). However, the Brightwater Treatment Plant
contingencies (20% of construction contracts) are -substantially lower than those used for Jones
Island and those recommended by our team. (it should be noted that the contingency for the
Deer Island Project baseline budget was substantially higher than both Brightwater and Jones
Island; however, because the Deer Island baseline budget was established at the Facility
‘Planning stage (5%-10% design), it is not directly comparable to Brightwater.)

Overall, it is our opinion that the assumed contingencies for Brightwater, especially for the
Treatment Plant, are on the low end of industry expectations, in part due to the level of
allowances upon which the 30% URS construction estimates were based.

ALLIED COSTS

Our team also reviewed certain Allied Costs included in the proposed Brightwater budget,
specifically “engineering and professional services” and program staff costs, in light of
information from the comparable projects and industry standards. We did not review “permit
fees and other agency costs,” “rights of way and land acquisition,” or “miscellaneous” Allied
Costs because, in our opinion, these are likely to-be very location- and project-specific. '

Limited “industry standards” information is available with respect to staffing and
engineering/professional services costs. The American Saciety of Civil Engineers has
published a “Guide for the Engagement of Engineering Services™ (ASCE Manual 45). The latest
revised edition is 1996. The editions up to 1988 presented curves which represented median
compensation for basic engineering services expressed-as a percentage of net construction
cost for projects with above—average complexnty The curves showed percentages ranging from
56 % to 11.6% dependlng on project size.

The MMSD conducted a nationwide survey of engineering costs for treatment plant and
conveyance projects in 1982. Based on the survey, the MMSD used the following ranges

during negotiation for destgn services and construction management/engineering services
during construction:

m  Treatment plant designs, depending on size and complexity: 6% to 12%
m - Conveyance designs, depending on size: 4% to 10%

®  Construction Management/Engmeenng Services During Construction, dependlng on
complexity: 10% to 15%

MMSD also used guidelines of 3% to 5% for overall program management and 2% to 6% for
staff support.  Thus, overall professional services and staff costs were expected to range from
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21% to 38% for treatment plants and from 19% to 36% for conveyance projects, depending on
size and complexnty :

Because the comparable projects were structured differently than Brightwater (i.e., Jones Island
had a contracted overall Program Manager), we added professional services and staffing costs
together to obtain an estimate of the overall non-construction labor (with some minimal
expenses) required to support design, construction, and program management efforts. As
shown in Table 9, estimated engineering plus staff labor is higher for Brightwater overall (as a
percent of construction contracts and as a- percent of adjusted budget) compared to the Jones
Island/Cross Town Conveyance and Deer Island Projects. However, estimated engineering
plus staff labor is generally comparable for the conveyance aspects of the Jones Island/Cross
Town Conveyance and Brightwater Conveyance projects.  Brightwater Treatment Plant -
~ professional. services and staff labor were higher than for Jones Island (37.5% vs. 27.8% of
construction contracts). This may, in part, reflect some of the redundancy between GC/CM
services and contracted Construction Management services for the Treatment Plant.

BRIGHTWATER CONSTRUCTION COST ESTIMATE REVIEW
PROCEDURES

Significant review is undeMay with respect to the Treatment Plant 60% design and 60% cost
-estimates prepared mdependently by URS and Hoffman As reported . by Brightwater staff,
specific review acttvmes lnclude :

= Reconciling quantities and unit prices used by URS and Hoffman;

-~

n Reviewing and reconciling differences in project scope and other assumptions on which
cost estimates are based;

®  Preparing a list of possible cost savings measures which could be implemented; and

x  Having CH2M Hill's Design-Build division do a third estimate as if they were a contractor
proposing on the project, including areas where pricing includes significant risk dollars.
This will assist in identifying potential ways to reduce the construction cost.

FACTORS AFFECTING FUTURE CONSTRUCTION COST ESTIMATES

[ Ongomg Design Development. Brightwater Treatment Plant staff report that significant
design changes continued to be made between 30% and 60% design. For comparison
purposes, the Jones Island Project changed the unit process for biosolids after the 30%
designs were complete. This change had sugmf cant cost and schedule impacts.

® [nflation and Market Trends Between the 30% and 60% design estimates, escalation
in the costs of certain construction materials, specifically concrete and steel, have been
leveling off. However, escaiating fuel prices have the potential to affect the cost of

‘construction materials, process equipment manufacturing costs, and operation of
construction equipment more broadly.
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There are also some indications that the Puget Sound construction market is active.

Uncertainty about future commodity prices and subcontractor packaging can significantly
affect the number of subcontractors interested in bidding specific packages.
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Table 9 .
Comparison of Overall Program Costs — Baseline Budgets

Cost Categary

i
54 (2004) | % Constr. | % Budget

htwater Project - 30 % Dasign

Jones island/Cross Town
Convayance Projact ~ 30% Design

Daer tsland Profact - Facliity Plan

{5-10% Deslgn)

_$4{1980) | % Canste. | % Budgat

S (1368) | % Constr, | % Budgat

COMPARISON OF PROGRAM COSTS AT 0% DESIGN

[Construction
Construction Contracts - $ 7710 100.0% 52.0%| $ 3316 100.0% 58.8%] $ 2,329.4 100.0% 56.5%
Mitigation $ 326 4.2% 2.2%$ - 0.0% 00%| § 370 1.6% 0.9%
Construction Contingency s 77.2 10.0% 52%|$ 585 17.6% 104%|S 2329 10.0% 5.7%.
Sales Tax $ 722 9.4% 4.9%|% 1713 5.2% 1% - 0.0%. 0.0%
Other $ 02 0.0% 0.0%| § - 0.0% 0.0%! S - 0.0% 0.0%
I Construction Cost $ 95321 1236% 64.3%) s 40T4! 122.9% 72.2%] § 2.599.3 111.6% 63.1%
“Allied or Soft Costs” .
Eagr & Prf Services § 2117 27.5% 14.3%|S 858 25.8% 15.2%{§ 370.8 159%] - 9.0%
Pemit Fees and Other A $ 445 5.8%: 3.0%| $ 3.0 0.9% 0.5%! 5 - 0.0%, 00%
ROWSs and Land § 1222 15.8% 8.2%| § 37 1.1% 0.7%{% 844 3.6% 2.0%
Miscellaneous $ 9.1 1.2% 0.6%]$ 185 3.2% 19%{ § 189.2 8.1%: 4.6%
Staff Labor $ 526 6.8%. 3.5%; % 8.7 2.6% 1.5%] 8 340 91.9% 0.8%
5 Allied Costs 3 440.1 S1.1% 29.7%|$ 1115 33.6% 19.8%]$ 678.4 29.1% 16.5%
Subtotal Professional Sarvices and Staff Labar $ 2643 34.3% 21.6%]3 943 28.4% 17.5%]{ § - 4048 17.4% 10.1%
Project Total $ 1,393.3 93.9%| $ 5189 92.0%] § 3.277.7 79.5%
_Project Conti Y $_100.% 13.0%. 6.7%|$ 4541 - 13.7% B.0%]§ 844.1 36.2%, 20.5%
Other Credits or Charges $ (100) --1.3% 0.7%] § - 00%;  "0.0%|$ - 0.0% 0.0%,
Total Budget $ 11,4834 1924%] 100.0%]S 5643 | 170.2% 100.0%) § 4,121.8 176.9% 100.0%
Adjusted Budget $ t.221.9 $ 5403 $ 4,0004
Total Contt Yy % of C ion Contracts 3.3% 46.2%
Totat Coatingency % of Budget 18.4% 26.1%,
Tota! Caating y % of Adj d Budg 19.2% 26.9%
Profi Services and Staff Labor % of Caastruction Contracts 28.4% 174%
Professional Services and Staff Labor % of Budget o 167% 9.8%
{Professional Services and Staff Labor % of Adji Budget 17.5% 16.1%
COMPARISON OF CONVEYANCE COSTS AT 30% DESIGN
Constcuction
Construction Contracts $ 511.5] 100.0% 56.5%{$ 822 100.0% 59.9%¢ $ 6102 | 100.0% 58.2%
Construction Mitigation 3 4.2 0.8% 0.5%1 § - 0.0% 0.0%) $° - 0.0% 0.0%|
Construction Contingency $ 511 10.0% 56%|8 145 17.6% 10.6%; 61.0 10.0% 5.8%
Sales Tax $ 504 9.9% 5.6% 48 5.8% 3.5% - 0.0%| 0.6%)
Other S 0.1 0.0% 0.0%)| - 0.0% 0.0% - 0.0% 0.0%
{Subtotal Construction Cost 617.3 | 120.7%| 68.2% 1015 | -123.5% 74.0%{ $ 6712 110.0%| 64.1%
“Allied ar Soft Costs™
Engr & Pdf Services $_ 1383 27.0%] 153%} % 232 28.2%] 169%{$ 97.1 15.9% 9.3%( -
- {_Pemmit Fees and Other Agencies 3 211 4.1% 23%] $ 0.5 0.6%. 0.4%} § - 0.0%. 0.0%
ROWSs and Land $ 208 4.1% 23%| 8 .7 0.9% 0.5%| S - 0.0%: 0.0%
|__Miscellanaous s 45 0.9% 05%] S 30 3.6% 22%] 3 496 8.1% 4.7%
Staff tabor : $ 2886 5.6% 3.2%| § 1.7 2% 1.2%| $ 89 1.5% 0.8%
Subtotal Allied Costs . $ 2133 41.7%[ 23.6%]$  29.1 35.4% 21.2%)$ 1556 25.5% 14.8%
Subtotal Profassional Services and Staff Labor $ 1669 32.6% 20.6%| 5 24.9 30.3% 19.0%| $ 106.0 17.4% 18.1%
Conveyance Total $ 8306 91.8% 130.6. 95.2%] $ _826.8 78.9%
Project Contingency $ 74.2 14.5% 8.2% 6.5 7.9% 48%§ $ 2211 36.2%]  21.1%
Other Credits or Charges 3 - 0.0% 0.0% - 0.0% 0.0%| $ - 0.0%! 0.0%
Total Conveyance Budget $_ 9048 1769%| 100.0%!s 137.1 166.8%| 100.0%] § 1,047.9 171.7%| 100.6%
Adjusted Conveyance Budget $ 8083 $ 1311 $ 1.047.9
Total Contingency % of Coastruction Coatracts 24.5% 25.6%. 46:2%
Total Contingency % of Budg 13.3% 15.3% 26.9%
Totat Contingency % of Adjusted Budget _ 15.5% 16.0% 26.9%
Professlonal Services and Staff Lahor % of C c 32.6% 30.3% 17.4%
Professiaonal Services and Staff Labor % of Budget 18.4% 18.2% 10.1%
Professlonal Services and Staff Labior % of Adjusted Budget 20.6% 19.0% 10.1%
COMPARISON OF TREATMENT PLANT COSTS AT 30% DESIGN
Construction .
Construction Contracts $ 259.5| 1000%| 44.9%]$ 2434 100.0%| 58.4%| S 17192 | 100.0%| 55.9%
Construction Mitigation $ 284 10.9%) 4.9%| $ - 0.0% 00%{ § 3790 2.2% 1.2%)
| _Construction Contingency $ 26t 10.1%. 45%i S 440 17.6%] 103%|$ 1719 10.0%| 5.6%)
Sales Tax $ 218 8.4% 3.8%|$_ 125 5.0% 29%| $ - 0.0% 0.0%
COther 3 0.1 0.0%, 0.0%| $ - 0.0% 00%{ s - 0.0% 0.0%:
Subtotal Construction Cost $ 3359| 1294% 58.1%{$ 3059 122.7% 71.6%] $ 1,928, 112.2%| 62.7%,
“Allied or Soft Costs™
Engr & Pif Services $ 734 283%] _ 12.7%|$ 624 25.0%| 14.6%[S 2737 15.9% 8.9%
Permit Fees and Other Agencies $ 234 9.0% 40%]8$ 25 1.0% 06%| $ - 0.0% 0.0%
ROWSs and Land § 1014 39.1%| 17.5%|$ 3.0 1.2%| 0.7%| $ 844 4.9%: 2.7%
Miscetlaneous 3 4.5 1.7% 0.8%{ 7.5 3.0% 1.8%: 139.6 8.1% 4.5%!
Staff Labor. $ 240 92% 41% 7.0 2.8% 1.6%. 25.1 1.5%! 0.8%
Subtotal Allied Costs $ 2267 87.4% 39.2%|$ 824 33.0%|  19.3% 5228 30.4%. 17.0%
Sub: Professi  Services and Staff Laboc s 974, 37.5% 236%] % 694 27.8% 17.0%] $ 2988 17.4%. 10.1%
Traatment Plant Total $ 5626 97.3%| § 388.3 90.9%; § 24509 79.7%
Project Contingency $§ 259 10.0% 45%$ 388 15.6% 91%] $ 6230 36.2%| 20.3%
Other Credits or Charges .’ $ (100 -3.9% -1.7%| $ - 0.0% 0.0%] § - 0.0% 0:0%
Treatment Plant Total Budget § 57851 2229%| 100.0%|s 427.1 | 171.3%| 100.0% $ 13,0739 178.8%! 100.0%
[Adj Budget $ 4135 $ 4091 $ 29525
Total Cantingancy % of C Cont 20.0% 33.2% - 46.2%
Total Contingency % of Budget 9.0% 19.4% 25.9%
Totat Contingency % of Adj d Budget 12.6% 20.2% 26.9%
Professlonal Services and Staff.Labor % of C ion C I1.5% 27.8% 17.4%
Professional Services and Staff Labor % of Budget 16.8% 16.2% 9.7%
Profassional Sarvices and Staff Labor % of Adjusted Budget 23.6%. 17.0% 10.1%:

Note:

1. Adjusted Budget = Total Budgat ~ Mitigation - $atas Tax - Parmilt Feas — ROV and Land - Gther Credits and Charges

2 Braakdawn between coavayanca and treatmant pfant AlBed Costs for Deer (sland was pro-rated basad on overal program Cosi percantages.
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CONCLUSIONS AND 'REC_OMMENDATIONS

Key Conclusions and Recommendations

BUDGET AND COST

m  Modifications to the overall baseline budget ($2004) are not warranted at
this time. The overall budget presented to the County Council is likely
somewhat low (on the order of 5%—6%) based on our review of contingency
levels, which, in our oplnlon are on the low end of lndustry expectations.

- However, this is somewhat counter balanced by certain Allied Costs
(professional services and staff labor) for the Treatment Plant, which are on the
high end of industry expectations and may reflect some redundancy in roles
between the contracted Construction Management firm and the GC/CM. Given
the overall level of uncertainty at the 30% design stage, we do not recommend
modifying the budget at this time. Further, the proposed budget is having the
intended management effect: Brightwater Program Managers and staff clearly
feel pressure to. make project changes in order to remain within the desired
budget.

m  There are several factors that we believe could tend to drive up elements
of the budgeted costs as the design develops and during construction.
These are:

« The 30% design estimates, which are the baS|s for the proposed
budget, relied to a large. extent on allowances.

« - Although the overall design was .estlmated to be 30% complete based
on standards established by the County, the design of certain elements
(i.e., the marine outfall) had not progressed beyond the planning stage.

= The County conducted an extensive value engineering review of the
30% estimate and chose to implemént many of the cost savmgs
recommendations. The savings potentlal of future value engineering
may, therefore, be limited.

=~ There are several project risks that have not been explicitly budgeted for
(these include excavation of farge rocks or boulders, premium labor
rates, and shortages of local area construction materials). Should these
conditions "actually be encountered during consfruction, the Brightwater
Project would likely need to request supplemental funding. (For
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example, on Deer Island, a 15% construction contingency was carried
on four of the five tunnel segments. This was adequate for routine
changes but not for major unexpected events_)

m  There are several unique technical and management elements of the

Project that, taken together, may aiso affect Project costs and schedule.
These include:

= The fact that the Treatment Plant will involve the largest application of
MBR treatment in the United States;

= The requirement for 99.9% odor reduction at the Treatment Plant fence
line;

= The fact that extremely high hydrostatic pressures in certain reaches of
the Central Conveyance Tunnel will necessitate use of TBM technology
that has never been used before in the United States; and

= The use of several new contracting methods and provisions such as a
lump sum design contract for the Treatment Plant, a GC/CM contract for
Treatment Plant construction, and a Design-Build contract for the marine
outfall; :

MANAGEMENT

m  Changes should be made to establish a collaborative “partnering”

relationship between the Treatment Plant designer (CH2M Hill) and the .
GCICM contractor. The fump sum design contract for the Treatment Plant
with CH2M Hill coupled with the decision to have the responsibility for cost
estimating rest solely with URS and Hoffman may have the unintended effect
of creating conflicting interests between the designer and GC/CM contractor.
While Hoffman’s preconstruction services contract includes provisions design

- review, we. believe the Treatment Plant Project would benefit from a

collaborative design review process where the designer and GC/CM review the

-design documents together and can enter into a dialogue ‘about design intent

and construction related issues. We believe this is an important step to take in
order to reduce the potential for disputes to arise during construction over what
is (or is reasonably inferable to be) in scope. This is, based on our experience,

the most common dispute that occurs during GC/CM construction contract
- implementation. We believe it is critical to address these issues now, so that a
“partnering” type of relationship exists between Hoffman and CH2M Hill going

into construction. Specific changes that Brightwater should consider include:

= Assuring, by amending CH2M Hill's design contract if necessary, that a
detailed ‘side-by-side review of design drawings and specifications is
conducted by Hoffman together with CH2M Hill; and
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» Once a final Treatment Plant construction budget is established (after

- the 60% design review changes) and if design modifications are
required to reduce construction costs, amending CH2M Hill’s design
contract to include a “design to construction budget” requirement.

® The Construction Services GC/CM Contract (to be negotiated) shouid
include specific requirements to address competition during bidding of
subcontract packages. Under GC/CM contracting, especially in a tight
market for construction services, subcontractors may be reluctant to bid
- against the GC/CM, who has knowledge and insight into the project that they
don't have, or against other subcontractors that have long-term relationships
with the GC/CM. Provisions to address these competitiveness issues could
include:

= Providing for a thorough review of GC/CM’s subcontract packaging plan.
The subcontract packaging plan and strategy are an important step in
helping to ensure compelitive bids. Packages need to be divided into
the right size and type of work so that they will be attractive to
-prospective bidders.

= Requiring Hoffman to receive a minimum of three bids on subcontract
packages or ta rebid them. '

= Requiring that the County oversee the bidding process for any contract’
packages that the GC/CM would like to self-perform. -

. Specific outreach activities to subcontractors to acquaint them with the
GC/CM bidding process.

m |n the selection process for contracted Construction Management
setvices for the Treatment Plant, Brightwater should focus on two
elements: _ :

= Augment in-house staff capabilities.

» Set a clear.mandate that the contratt CM services are intended to
facilitate and .not impede the performance of the GC/CM and Design
team.

Significant Construction Management respounsibility is typically given to the -
- GC/CM contractar. For example, construction cost management, inspections,
and administration of construction-related paperwork are largely the
responsibility of the GC/CM, while responsibility for changes to the GC/CM
contract typically rests with the Owner. Brightwater has elected to deliver the
“Treatment Plant with a GC/CM contractor, but also plans to hire a contracted
- Construction Management firm. We recommend that Brightwater develop a
staffing matrix of roles and responsibilities to avoid overlap of tasks, duties,
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and responsibilities between the CM, GC/CM, Owner, and Design team, and to
avoid superfluous positions as well as an unclear decision-making process.
Special attention should be given so that the C_M does not become an
intemediate layer between the Owner and GC/CM decision-makers.
Essentlally the CM should provide support to Brightwater's own CM staff and
not be in the line of decision- -making. '

m  Brightwater Program Managers should aggressuvely proceed with their
development and analysis of an Integrated Treatmerit Plant and
Conveyance Schedule. Once construction starts, schedule delay poses one
of the greatest risks to meeting the Brightwater Project budget. SpeCIﬁcally
the per-day costs of tunneling delay will be significant. In addition, should a
significant delay occur in constructing certain pottions of the Conveyance
System, it could also delay startup and testing of the Treatment Plant and
potentially put equipment and process guaranties at risk. Ancther area in
which schedule integration will be critical is the design and pemitting of the
outfall. Brightwater has elected to deliver this element using Design-Build,
which will allow the ‘contractor more ﬂexublllty in determining marine
construction methods. However, diffuser design will need to help achieve
- NPDES permit requirements, will requcre complex marine dispersion modeling,
and will need to consider the expected Treatment Plant performance

= n developlng the Integrated Schedule care should be taken not to -
unnecessarily accelerate the planned design and bidding schedule
resulting in unneeded risks and costs. The intent of the Integrated
Schedule would be to arrive at the best balance between the potential costs of
design delay and the potential costs of encountering design problems during
construction. Adequate design effort should be expended so design changes
during construction are minimized. As stated above, we believe developing a
“partnering” relataonshlp between the Treatment Plant ‘designer-and GC/CM |
confractor is essential to project success. This should occur even if it means
some delay of the design effort.

= Brightwater should build on its current risk assessmentirisk management

activities. There may be value in conducting a probabilistic risk assessment- -

related to Conveyance costs and Treatment Plant costs and schedules (such

an assessment is underway for the Conveyance schedule) Specific

workaround strategies in the event that unforeseen conditions are encountered

- (especially for tunneling) should be identifi ed; ‘and role-playing exercises to
determine how effectively they can be implemented could be employed.

m  Brightwater should consider “delegating down” significant construction
change order approval authority to expedite decusuon-makmg during
construction. Once construction starts, the need to have all change orders
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approved by the overall Program Manager could delay work and drive up
costs.

Other Recommmendations

& Brightwater may want to consider tracking bidding information for major public
works projects in the Puget Sound region prior to the buyout phase for the
Treatment Plant.

® {n developing construction contracts, especially for tunneling and the Influent
Pump Station, Brightwater may want to include a fiowchart for changed
conditions that illustrates implementation of the review and decision process.

m  Brightwater may want to consider adding a safety incentive program for
construction contractors and subcontractors to the General Conditions.

s Brightwater may want to also track total staff labor using the prolect cash ﬂow.
format in its monthly report to Council.
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DOCUMENTS REVIEWED

Araerican Society of Civil Engineers. Avoiding and Resolving Disputes in Underground
Conslruction: Successful Practices and Guidelines / Prepared by the Technical
Committee on Contracting Practices of the Underground Technology Research
Council; sponsored by the American Society of Civil Engineers (Construction
Division) and the American Institute of Mining Engineers. 1989,

American Society of Civil Engineers. Geotechnical Baseline Reports for Underground
Construction: Guidelines and Practices / Prepared by the Technical Committee on
Geotechnical Reports: .of the Underground - Technology Research . Council;
sponsored by the Construction Division of the American Sociely of Civil Engineers
and the American Institute of Mining, Metallurgical and Petroleumn Engineers. 1997.

CH2M Hill. Brightwater Consultant Design Team Quality Management Plan:
Brightwater Treatment Plant. August 20, 2003. '

CH2M Hill. In-ine Facilities Plan (Jones Island). Degember 1983.

CH2M Hill. Jones ISIand A_dvanced Facilities Plan. February 1981. .

CHZM Hill. Master Facilities Plan (Jones Island). March 1980.

CH2M Hill. Total Solids Management Plan Update (Jones lsland)-‘ January 1985.

King County Auditor. Performance Audit Wastewater Treatment Division (WTD)
Capital Planning Program. September 23, 2003. e

King County Council. - Metropolitanr. King County Council Budgef and  Fiscal
-Managément Committee Staff Report. February 23, 2003.

Agreement for Engineering Services for the Brightwater Conveyance Final Design,
Contract E33015E.

King County Department of Natural Resaurces, Wastewater Treatment Division.

King County Department of Natural Resources, Wastewater Treatment Division.
Agreement for Engineering Services for the Brightwater Treatment Plant, Contract
E13035E. ’

King County Department of Natural Resources, - Wastewater Treatmerit Division.
Agreement for Engineering Services for the Brightwater Treatment Plant — Final
Design, Contract E13035E.

King County Department -of Natural Resources, Wastewater Treatment Division.
Balanced Scorecard. November 2001.
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King County Department of Natural Resources Wastewater Treatment Division.
Brightwater Baseline Cost EXhlbll’S as Proposed to King County Council.
January 2005.

King County Department of Natural Resources, Wastewater Treatment Division.
Brighiwater Consultant Design Team Quality Management Plan Audit
Checklist/Sign-off Form. July 2004. o

King County Department of Natural Resources, Wastewater Treatment Division.
Brightwater Conveyance and Outfall Design Resource Chart. March 2005.

King County Department of Natural Resources, Wastewater Treatment Division.
Brightwater Conveyance East Contract Section 01063, Health and Safety.
Apnl 11, 2005.

King County Department of Natural Resources, Wastewater Treatment Division.
" Brightwater Conveyance Staffing Responsibilities.

King County Department of Natural Resources, Wastewater Treatment Division.
Brightwater Conveyance System Predesign Report. February 2004.

King County Department of Natural Resources, Wastewater Treatment Division.
Brightwater Conveyance System Quality Assurance/Quality Control Plan.

King County. Depadment of Natural Resources, Wastewater Treatment Division.
Brightwater Facilities, Addendum fo August 23 Report: Bnghtwater Predesign Cost
Esfimates. October 2004. -

' ng County Department of Natural Resources, Wastewater Treatment Division.
Brightwater Risk Register — Final Draft. August 2004.

King County Department of Natural Resou_rcés, Wastewater Treatment Division.
Brightwater Staff Resource Charts. March 2005. -

King County Department of Natural 'Resour'ce-s, Wastewater Treatment Division.
' Brightwater Treatment Plant Design Resource Chart. March 2005. '

King County Department of Natural Resources, Wastewater Treatment Division.
Brightwater  Treatment Plant General Contractor/Construction — Manager
Preconstruction Agreement, Contract C38138C. May 2004.

King County Department of Natural Resources, Wastewater Treatment Division.
Brightwater Treatment Plant 30 Percent Design Report. June 30, 2004.

King County Department of Natural Resources, Wastewater Treatment Division.
Brightwater Treatment Piant Procurement.Plan.

King Couhty ‘Department of Natural Resources, Wastewater Treatment Division.
Brightwater Treatment Systern: Communication Plan.
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King County Department of Natural Resources, Wastewater Treatment Division.
Brightwater Treatment System: Monthly Project Report. January 2005.

King . County Department of Natural Resources, Wastewater Treatment Division_l
Brightwater Treatment System: Monthly Profect Report. Draft February 2005.

King County Department of Natural Resources, Wastewater Treatment Division.
Brightwater Treatment Plant Project: Roles and Responsibilities Matrix.

King County Department of Natural Resources, Wastewater Treatment Division.
Brightwater Treatment System: Project Labor Agreement — Treatment Plant. Draft
July 2004. : ,

King County Department of Natural Resources, Wastewater Treatment Division.
Brightwater Treatment System: Project Labor Agreement — Conveyance System.
Draft July 2004.

King County. Department of Natural Resources, Wastewater Treatment Division.
Brightwater Treatment System: Treatment Plant and Canveyance Schedules for
Design and Construction. February 2005.

King County Department of Natural Resources, Wastewater Treatment Division.
Brightwater Wastewater Treatment System: Systemwide/Conveyance/Outfall
Status of Permits/Approvals. Oclober 2004. : ) '

King County Department of Natural Resources, Wéstewater Treatment Division.
Conveyance Schedule Update. March 7, 2005.

King County Department of Natural Resources, Wastewater Treatment Division.
Geotechnical Services for the Brightwater Conveyance System, Contract E23007E.
December 24, 2002.

King County Department of Natural Resources, Wastewater Treatment Division.
Geotechnical Services for the Brightwater Conveyance System: Amendment No. 3,
Contract E23007E. Nuly 9, 2004.

King County Department of Natural Resources, Wastewater Treatment Division. Guide
Specifications for Brightwater Conveyance Final Design. '

" King County Department of Natural Resources, Wastewater Treatment Division.
Issue Tracking Form.

King County Department of Natural Resources, WasteWater Treatment Division.
Limited Tax General Obligation Bonds 2005. April 4, 2005.

King County Department of Natural Resources, Wastewater Treatment Division.
Presentation to the'.MetropoIitan' Water Pollution Abatement Advisory Committee on
Brightwater Predesign Cost Estimates. November 10, 2004. '
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King County Department of Naturai Resources, Wastewater Treatment Division.
- Presentation to-the Regional Water Quality Committee Meeting on Project Value
Engineering Overview. March 10, 2004.

King A-County Department of Natural Resources, Wastewater Treatment Division.
Project Control Roles and Responsibilities.

King County Department of Natural Resources, Wastewater Treatment Division.
Project Management Manual, Chapters 3 and 4, Project Manager Responsibilities
and Resources. January 2005. -

King County Department of Natural Resources, Wastewater Treatment Division.
Project Success Factors for the Brightwater Treatment Plant. October 20, 2004.

King County Department of Natural Resources, Wastewater Treatment Division.
Project-Wide Risk/Opportunity.

King County Department of Natural . Resources Wastewater Treatment Division. QA
Review and Checklists. :

King County Department of Natural Resources, Wastewater Treatment Division.
Quality Control Definitions of Levels of Design: 30%, 60%, 90%, and 100%.
April 14. 2000.

Klng County Department of Natural Resources, Wastewater Treatment Division. |
Quality Review Form. :

King County Department of Natural Resources Wastewater Treatment Division.
Review Comment Resolution Form.

KPMG Peat Marwick. Management Review of the Massachuselts Water Resources
: Authority’s Boston Harbor Project — Deer Island Facilities. 1994.

Massachusetts Water Resources Authority. 7988 Secondary Treatment Facilities-Plan.
1988.

“Massachusetts Water Resolirces Authonty Ralph Wallace, Director of CSO Program
~ Budget and Actual Cost Information April - June 2005. '

Massachusetts Water Resources Authority, Ralph Wallace, Director of CSO. Program
. Interview. April - June 2005.

Milwaukee Metropolitan Sewerage District, Planning and Contract Department.
Architectural Engineering Cost Survey. 1981.

Milwaukee Metropohtan Sewerage District, Department of Technical Services. Slmllar
- Projects Study. September 1983..

Milwaukee Metropolitan Sewerage District, WPAP Program Management Office.
WPAP Contract Distribution by Task Order. December 1994.
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Milwaukee Metropolitan Sewerage District, Accounting Office. WPAP Program Caost
Summary. December 1997. '

MWH Jacobs Associates. Infer-contract coordination — Treatment Plant Portal Site.
MWH Jacobs Associates. Deliverables List. April 2005.

URS. Brightwater Facilities — 30 Percent Design Estimate Technical Memorandum.
November 19, 2004.

URS.  Supplemental Information on Use of Alfowances in 30% Design Estimate.
May 2005. '
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BRIGHTWATER PROGRAM OVERSIGHT
REPORT CONSULTANT TEAM QUALIFICATIONS

Russ Stepp, R. W. Beck, Inc.

Russ Stepp has over 30 years experience providing oversight on a broad range of
large, complex utility projects. He recently led the Independent Engineering review of
the San Francisco Public Utility Commission’s (PUC) $3.6 biltion Capital Improvement
Program (CIP). Mr. Stepp also recently completed an assignment as technical
advisor for the Freeport Regional Water Supply Program, a $750 miillion project being
jointly developed by the East Bay Municipal Utility District and.Sacramento County.

- Bob Bingham, R. W. Beck, Inc.

Mr. Bingham has 30 years experience advising agencies and utilities, particularly in
the area of facility and program development. He has advjsed clients on alternative
delivery for more than 15 projects with a capital value in excess of $2 billion. His
‘recent experience includes advising King County’s Wastewater Treatment Division on
its “productivity initiative”.

Pat Tangora, R. W. Beck, Inc.

_Pat Tangora has over 20 years experience advising clients on the development of
major, complex water, waslewater, and solid waste projects. Her recent experience
includes advising the City of Tacoma on its Design-Build procurement of a major -
expansion and upgrade to its Central Wastewater Treatment Plant. She also advised
the City of Seattle on- their Design-Build-Operate procurements of the new Tolt and
Cedar water. treatment plants and participated in R. W." Beck's Independent

Engineering review of the San Francisco PUC’'s $3.6 billion Capital Improvement
Program. :

Ed Wetzel, R. W. Beck, Inc.

Dr. Wetzel has 25 years of experience working with the wastewater and water clients
on technical and management aspects of larger treatment projects. His experience
includes wastewater reuse and wastewater ireatment plant design, performance
evaluation, water treatment process studies, water quality investigations, privatization
studies, utility acquisitions, rate and connection fee studies, and bond reports. He is
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contributing author to the Water Environment Federation’s Manual of Practice No. 8,
‘Design of Municipal Wastewater Treatment Plants.

Phil Helmes, CRA International

Phil Helmes has 29 years: of experience and participated in a number of high-profile
public sector projects on behalf of the owner in project development, project
oversight, budget, schedule, and claims review and analysis. He served as
consfruction manager for several projects exceeding $200 million. His recent
experience includes project oversight/reviews, strategy development, and dispute
resolution " analysis on projects including the $14.6 billion Beston Central
Artery/Tunnel and the $3.8 billion Massachusetts Water Resources Authority’'s Deer
Island Sewage Treatment Project.

Patrick Marchese, PTM Cénsulting LLC

- With 41 years of experience, Pat Marchese has served in the top executive positions
‘with managerial and leadership responsibility for opérating farge multi-disciplined
organizations and large complex public works projects. He served. as Executive
Director of the Milwaukee Metropolitan Sewerage District, which has responsibility to
convey, store, and treat wastewater and to provide flood protection for a 420 square
mile service area. He was responsible for implementing MMSD’s $2.3 billion
wastewater treatment program. - '
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ATTACHMENT 6

June 29, 2005

Mr. David Layton

Senior CIP Analyst

Budget & Fiscal Management
King County Courthouse

516 Third Avenue, Room 1200
Seattle, Washington 98104-3272

Subject:  Brightwater Project

Dear David: _
During our recent meeting regarding the Project Oversight Report (POR) you raised two iséu_es:

1) Should the project budget of $1.48 Billion (in 2004 dollars) also be expressed in
escalated dollars?

2) Does the overall budget show a reasonable balance between major cost categories and is
the total budget estimate “OK"? '

While the POR addresses certain aspects of these issues, we believe some additional information
may be helpful. The following provides this information:

1) Expressing Project Budget in Escalated Dollars

We believe it would be useful to have a line item budget showing project costs in escalated
dollars. ‘

The Brightwater total project budget is $1.48 billion in 2004 dollars (no escalation). To address
the issue of inflation, DNR staff has also provided the estimated total cost under two scenarios,
3% and 5% annual escalation applied uniformly to all costs. Using this approach may cause
confusion in the future because: : :

¢ Expressing total cost in 2004 dollars and tracking costs on this basis creates a discrepancy
between actual costs and the stated project budget.

* Project components can vary substantially in terms of how the are affected by inflation. This
is due to several factors. First, future costs of various project elements will escalate at
different rates (eg. construction vs. staff labor costs). In addition, some costs, such as
property acquisition, may already be fixed, while others that occur later in the project, would

experience up to six years of escalation.

 If detailed assumptions regarding escalation are not clearly identified, it may be difficult to
track how well the project is adhering to the original budget estimate.
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2) Overall Budget

In response to your second question, we are of the opinion that the project budget is low by
approximately 5%. We base this on our review which identified several areas where there were
inconsistencies within the project cost estimate and/or cases where the Brightwater Project
budget values differed from the peer projects we evaluated. These included:

1) The project contingency for the treatment plant appears low when compared to
industry standards and the peer projects.

2) Allied costs for the treatment plant appear on the high end of the range we have seen
on other projects. This is in part due to the current assumption related to the level of
effort needed to provide construction management services for the treatment plant.

3) Cost estimates prepared at the completion of 30% design include a relatively high
proportion of allowances.

I hope this information addresses your questions. If you would like to discuss this matter
further, or require additional information, please contact me at 206-695-4470 or Bob Bingham at
206-695-4504.

Sincerely,
R. W. BECK, INC.

P

Russell J. Stepp
Project Manager

RIS/ato/thm
c: Pete Letourneau
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