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Foreword

This is a report of our Audit of Selected Management Issues at the
Honolulu Board of Water Supply (BWS).  The audit was conducted
pursuant to Section 3-502.1(c) of the Revised Charter of Honolulu
and the Office of the City Auditor’s Annual Work Plan for
FY2005-06.  The city auditor selected this audit due to significant
organizational changes that have occurred over the last seven years at
the BWS, including the state-authorized Experimental Modernization
Project, and pursuit of business development projects beyond its core
mission to supplement revenues and to potentially minimize water
rate increases.

We wish to acknowledge the cooperation and assistance of the staff,
management and Board of Directors of the Honolulu Board of Water
Supply and others who we contacted during this audit.

Leslie I. Tanaka, CPA
City Auditor
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EXECUTIVE SUMMARY
Audit of Selected Management Issues at the Honolulu
Board of Water Supply
Report No. 06-07, October 2006

Background

Office of the City Auditor City and County of Honolulu

This audit was conducted pursuant to the authority of the Office of the
City Auditor (OCA) to self-initiate projects, as provided in the Revised
Charter of Honolulu (RCH).  The city auditor has determined that this
audit is warranted, due to significant organization changes that have
occurred over the last six years at the Honolulu Board of Water Supply
(BWS), including the state-authorized Experimental Modernization
Project, and the pursuit of business development projects beyond its
core mission to supplement revenues and to potentially minimize water
rate increases.  Moreover, reports that the BWS has been unable to
cover its operational costs and the high number of water main breaks,
bring rise to concerns that resources for maintenance and repair of
existing drinking water infrastructure may have been compromised by
these organization changes.

In 1999, BWS management attempted to respond to emerging trends in
the water utility industry and create a more nimble organization that
would be prepared as a workplace for the 21st century.  In the process,
its leaders awakened an organization that, while financially healthy, had
fallen behind due to outdated tools such as paper-based information
systems for everything from financial ledgers to infrastructure
maintenance.  Reorganization efforts introduced new technology that,
when properly implemented, introduced new efficiencies into the
organization.  In addition, reorganization introduced its staff to the role of
BWS in water conservation and stewardship.  However, in its eagerness
to see results, BWS management initiated wide-ranging, ambitious
projects that strained BWS resources and overwhelmed its workforce,
resulting in diminishing support and delayed implementation.

We found that human resource initiatives incurred costs without realizing
anticipated efficiencies.  One of those initiatives was the Experimental
Modernization Project (EMP), which was authorized by the state

Summary of
Findings
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legislature based on the features of the Multi-Skilled Worker (MSW)
pilot project, in which blue-collar workers would be cross-trained in
basic skills for multiple trades. While the MSW pilot met and exceeded
performance goals, EMP was also used to hire contract EMP chiefs,
who were brought into the organization to supervise current executive-
management (EM) staff.  BWS’ reorganization is still ongoing after seven
years, despite contracting $10 million for reengineering consultants.  In
addition, its previous board of directors awarded bonuses and salary
increases to the previous manager and deputy manager before
efficiencies were realized.

We found that BWS’ costly business development projects were
implemented with questionable benefits to ratepayers.  Among the
questionable business dealings was a plan to send BWS employees to
the Asia-Pacific region as consultants to other government water utilities.
This was accompanied by BWS’ $1.1 million investment in a training
facility designed to generate new business from locales far from O’ahu.
Returns from these investments were never realized, as this line of
business was later found to be inconsistent with the BWS’ mission.
Other questionable deals included utilizing BWS resources for city
obligations.  This includes the BWS’ $48 million purchase of the
Honouliuli Recycled Water Facility, which was part of the city’s
obligation under an Environmental Protection Agency (EPA) consent
decree, and completing construction of the water infrastructure for Ewa
Villages, which the city had begun.  BWS also purchased Ewa Shaft
from Campbell Estate, incurring expenses to renovate the contaminated
shaft while absorbing any future liability from this project.  While business
development initiatives sought new revenue sources for the department,
they have generated minimal revenue; and revenue projections raise
doubt that future revenues will have the desired impact of minimizing
water rate increases for ratepayers.

While all these resources were being expended, the BWS’ budgets for
pipeline maintenance declined precipitously, sufficient only for the most
critical repairs.  This issue has been further complicated by problems
with project management and accounting deficiencies.  While BWS has
initiated steps to report on available resources, monitor projects and
automate infrastructure monitoring, the field operations division tasked
with maintaining existing pipelines is still in reactive mode, with insufficient
resources and still-developing information systems to convert to a
proactive maintenance repair and replacement system.
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Change may have been inevitable for BWS, but the impatience of
management with its pace caused it to choose what would turn out to be
costly shortcuts.  BWS’ reengineering experience shows that change
cannot occur solely on the basis of one manager’s vision, but particularly
for a semi-autonomous municipal entity like the BWS, must be
reinforced with accountability through documented systems of evaluation,
monitoring and reporting that will institutionalize desired changes,
preserve the strengths of the organization and protect ratepayers’
interests.

Finding 1: Human resource reengineering was costly and failed to
deliver anticipated efficiencies.

• Consultant costs for human resource reengineering totaled $10
million over a five-year period, but the benefits of human resource
pilot programs are still uncertain.

• The benefits of the Multi-Skilled Worker pilot facilitated the passage
of Experimental Modernization Project (EMP) legislation.  BWS’
Multi-Skilled Worker pilot project met and exceeded performance
goals.  However, the full implementation of the multi-skilled pilot has
been stymied by disagreements over pay.

• BWS also used EMP to hire contract employees known as EMP
chiefs to supervise existing management-level staff.

• Questions on the future role of EMP officers with respect to existing
civil service management-level staff remain.

• Although the previous board of directors rewarded BWS managers
with substantial bonuses before the reorganization was completed,
the lack of a finalized organization chart shows continuing instability.

Finding 2: Costly business development projects were
implemented with questionable benefits to ratepayers.

• The business development office was established to generate
revenues, but business projects had limited planning and oversight.
Projects outside BWS' traditional core mission included:

$1.1 million in architectural improvements to redesign a 5,355-
square-foot office space for the Asia-Pacific Urban Institute at
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Kapolei Hale in an effort to draw consulting work from the Asia-
Pacific region, and a separate BWS consulting project that
generated less than $10,000 in revenues;

$48 million to purchase the Honouliuli Recycled Water Facility,
to help the city meet certain requirements of a U.S.
Environmental Protection Agency (EPA) consent decree;

$13.5 million to purchase the Ewa Shaft from the Estate of
James Campbell, rehabilitating the contaminated shaft at a cost
of $4.5 million, absorbing future liabilities and obligating BWS to
provide the Estate with 3 million gallons of water per day more
than was officially allocated by the state, rather than condemning
the property outright; and

$11 million to incorporate and construct a district cooling plant
to provide air conditioning at the John A. Burns School of
Medicine, plus $2.3 million over the next 20 years to fully own
equipment within the plant.

• While recycled water and district cooling may pay off over the long
run, they have yet to achieve the desired impact of generating
sufficient revenues to minimize water rate increases.

Finding 3: BWS’ limited budgets for pipeline maintenance have
been sufficient only for addressing infrastructure in the most
critical condition.

• Proactive maintenance management should aim to minimize costs and
maximize infrastructure sustainability.  BWS has taken steps toward
a more proactive system through its infrastructure replacement
program.

• New and expanded information system capabilities (i.e. GIS,
HONU, CMMS) have resulted in efficiencies for BWS’
maintenance activities.

• However, BWS’ budgets for repairing and replacing existing
pipelines have declined significantly over the past seven years.

• BWS’ maintenance management system is still in transition.
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The Board of Directors for the Honolulu Board of Water Supply should:

1. establish policies and guidelines for evaluating the manager and chief
engineer’s performance and refrain from awarding bonuses to the
deputy manager;

2. conduct annual written performance evaluations of the manager
based on the board’s overall policy objectives;

3. request regular status reports on reengineering efforts, including
resources expended, and any process improvements or efficiencies
achieved as a result;

4. assess the extent to which the BWS has provided the directors
necessary and sufficient information before, during and after such
activities to carry out its fiduciary responsibilities to the island’s rate
payers regarding BWS’ business activities;

5. establish overall policies pertaining to business activities, investments,
analysis, and oversight of business activities;

6. require the manager and chief engineer to report on its plans to
implement sufficient controls to safeguard the agency’s resources and
ratepayers’ interests in future business activities;

7. require the manager and chief engineer to provide status reports on
the implementation of the proposed maintenance management system
and progress toward proactive repair and replacement of existing
water infrastructure; and

8. require the manager and chief engineer to report variances between
amounts budgeted for repair and replacement compared to actual
expenditures, and the estimated impact on the number of water main
breaks.

The Manager and Chief Engineer of the Honolulu Board of Water
Supply should:

1. establish a human resources plan that systematically provides
continued feedback on efficiencies resulting from human resource
initiatives and innovations to stabilize the organization;

Recommendations
and Response
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2. clarify official position descriptions and responsibilities for EMP
chiefs and create specific evaluation criteria to document eligibility for
bonuses;

3. address potential duplication of official duties and responsibilities
between EMP officers and executive-management-level staff;

4. finalize official organization charts to reflect actual personnel
functions;

5. clarify the purpose of the business development office, with respect
to the BWS’ core responsibilities, develop specific guidelines for
evaluating business opportunities and for incorporating feasible
business activities into the larger organization;

6. establish and monitor cost centers for business development projects
to facilitate reporting on each business development project and
report performance to the board of directors on a regular basis;

7. monitor the implementation of the computerized maintenance
management system to ensure that it leads to proactive repair and
replacement of existing water infrastructure; and

8. assess and annually report whether projects included in the Six-Year
(FY2005-06 to FY2010-11) Capital Program Prioritization Plan are
progressing in efforts to reduce the number of water main breaks.

In its response, BWS noted that there were significant discrepancies
between the information contained in the report and its own records.
BWS pointed out that its response only contains what it considers the
most egregious discrepancies, while acknowledging that BWS provided
raw data to the auditor that may have been mistakenly read, interpreted
or applied.  Specifically, BWS challenges our conclusion that the
department drained its resources on reengineering projects at the
expense of pipeline maintenance.

In several instances, BWS disputed our figures based on data that were
outside our audit scope, or added figures that were outside our area of
focus, leading to inappropriate comparisons.  Our audit scope, from
FY1998-99 to FY2004-05, was selected to correspond with the
department-wide reorganization that occurred during that period.  This
audit scope served as the anchor by which our office could investigate
the intent and outcome of various initiatives within the department.
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However, BWS sought to dispute our findings by compiling information
for years that exceeded this scope, making the comparisons irrelevant.

For example, despite specifically qualifying our conclusions based on our
six-year scope, BWS counters our conclusions on the basis that pipeline
budgets increased over a nine-year period, from FY1995-96 to
FY2004-05.  In addition, BWS counters our assertion that the annual
number of water main breaks has not significantly declined by stating that
the annual number of water main breaks has declined over a 12-year
period, from FY1992-93 to FY2004-05.

In another example, the department’s response noted that the pipeline
budget was understated by $139 million from FY1998-99 to FY2004-
05, and by $36 million for FY2004-05 alone.  However, we specifically
stated in the text preceding Exhibit 2.9 that our report focuses on
budgets to repair and replace existing potable water pipelines.  In its
response, the department includes budgeted funds for installing new
pipelines and non-potable pipelines, which total $100 million for
FY1998-99 to FY2004-05.  While combining the amounts budgeted for
existing and new potable pipelines with non-potable water pipelines can
increase the overall dollar amount, we believe that reporting the elements
separately provides clarity for ratepayers.  The $36 million budgeted for
FY2004-05 reported by the department included 15 deferred projects
totaling $19.3 million and seven deleted projects totaling $14 million
originally budgeted for existing pipelines.  As we became aware of the
magnitude of these project cancellations, we concluded that reporting
only the originally budgeted amount would be misleading as a
representation of the resources allotted for this purpose.  BWS also
stated that our focus only on pipeline replacement is flawed because a
water system consists of more than pipelines.  However, as we noted in
our report, water main breaks present particular, widespread adverse
effects to the public, which merits a close examination of the resources
allotted to repairing and maintaining those particular assets.

In other instances, BWS disputes in its response the same numbers that it
provided to our office during fieldwork.  Examples include the actual
revenues and expenses reported for the Honouliuli Recycled Water
Facility, and the costs associated with the Multi-Skilled Worker (MSW)
pilot project.  BWS also disputes the figures we used for overall
department revenue and expense information, even though these were
derived from audited financial reports for the stated period.
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The department’s response provided some clarifying information, and
changes, where appropriate, were made to the final report.  However,
BWS’ response did not address the larger issues of accountability with
respect to the results obtained from the resources expended over the
past seven years on human resource reengineering, certain business
development projects, and the sufficiency of resources allotted to
pipelines based on their estimated life.  Despite the assertion of many
inaccuracies and misrepresentations, none of the comments provided to
us in the report changed the substance of our findings.

While BWS did not directly respond to our recommendations pertaining
to increased measures of accountability, we acknowledge that the BWS
management team was in transition at the time of our audit, with its new
manager and chief engineer starting two days before our audit began and
the deputy manager and chief engineer departing six months later.  We
have expressed our hope to BWS officials that this report will serve as a
guide for this relatively new management team as they make decisions for
the future, to heed lessons from what we have documented as projects
that were ambitious, hastily conceived, costly to ratepayers and
ultimately difficult to execute.  We are encouraged by statements made
to our office by several BWS officials and board members during our
audit that a new era of increased accountability and transparency lies
ahead for its employees and ratepayers.  We look forward to the results
of those efforts in the future.

Leslie I. Tanaka, CPA Office of the City Auditor
City Auditor 1000 Uluohia Street, Suite 120
City and County of Honolulu Kapolei, Hawai'i  96707
State of Hawai'i (808) 692-5134

FAX (808) 692-5135
www.honolulu.gov/council/auditor
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Chapter 1:  Introduction

Chapter 1
Introduction

This audit was conducted pursuant to the authority of the Office of the
City Auditor (OCA) to self-initiate projects, as provided in the Revised
Charter of Honolulu (RCH).  The city auditor has determined that this
audit is warranted due to significant organizational changes that have
occurred over the last seven years at the Honolulu Board of Water
Supply (BWS), including the state-authorized Experimental
Modernization Project, and pursuit of business development projects
beyond its core mission to supplement revenues and to potentially
minimize water rate increases.  Moreover, reports that the BWS has
been unable to cover its operational costs and the high number of water
main breaks, bring rise to concerns that resources for maintenance and
repair of existing drinking water infrastructure may have been
compromised by these organizational changes.  This Audit of Selected
Management Issues at the Honolulu Board of Water Supply provides
information that has not been previously disclosed to the Honolulu City
Council or the public on costs associated with these three areas: human
resources, business development projects, and resources devoted to
repair and maintain the existing distribution system.  In addition, this audit
assessed the impact of those changes on the organization.

The Honolulu Board of Water Supply (BWS), established in 1929,
manages, controls and operates the waterworks of the City and County
of Honolulu, serving 902,700 residents and  generating an average of
$101.4 million in annual revenues over the last seven years.  The BWS is
a semi-autonomous agency governed by a seven-member board of
directors.  Five directors are appointed by the mayor and approved by
the city council and the chief engineer of the city Department of Facility
Maintenance and the director of the state Department of Transportation
serve as ex-officio members.  The board appoints the manager (also
known as the chief engineer), who oversees the water utility’s day-to-
day operations.

County boards of water supply were established by the state under
Chapter 54 of the Hawai‘i Revised Statutes (HRS), Water Systems.
Under Section 15, the board of water supply is given the responsibility to
“manage, control, and operate the waterworks of the county and all

Background

BWS core mission
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property thereof, for the purpose of supplying water to the public in the
county.”

The Revised Charter of Honolulu (RCH) uses the terms “department”
and “board” to distinguish between the governmental unit and the policy-
making body consisting of seven members.  According to RCH Article
VII, Section 7-103, Powers, Duties and Functions of the
Department include:

1. control over “all water systems of the city, including water rights and
water sources, together with all materials, supplies and equipment,
and all real and personal property used or useful in connection with
such water systems”;

2. full and complete authority to manage, control and operate water
systems and properties used or useful in connection with such water
systems;

3. authority to conduct studies, surveys, investigations and estimates
relating to the locations and sources of water within the city, amounts
available for current and prospective uses, water sources that may
be made available for such uses and maximum productivity of such
sources; investigate, inspect, and ascertain the manner and extent of
use or other disposition of any water; devise ways for economic
distribution and conservation of water; and make contracts
necessary or convenient to the execution or performance of its
powers, duties and functions; and

4. authority for any member or authorized representative of the
department carrying out the powers, duties and functions of the
department to enter upon any public or private property at any
reasonable time without warrant, while doing no unnecessary harm.

BWS chief engineer’s responsibilities

The manager and chief engineer is responsible for day-to-day operations
of the department.  Specifically, Section 7-106, RCH, Powers, Duties
and Functions of the Manager and Chief Engineer states that
responsibilities for this position include:

(a) administering the affairs of the department, including the rules and
regulations adopted by the board;
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(b) granting, suspending or revoking permits under conditions prescribed
by the rules and regulations of the department for drilling, easing or
recasing or reopening of any well or shaft for the development of
underground water;

(c) unless otherwise provided by the charter, signing all necessary
contracts for the department;

(d) appointing and removing members of the staff;

(e) making recommendations to the board to create or abolish positions;

(f) preparing bills, collecting and, by appropriate means including
discontinuance of service and civil action, enforcing the collection of
charges for the furnishing of water and for water services;

(g) preparing payrolls and pension rolls;

(h) maintaining proper accounts in such manner to show the true and
complete financial status of the department and the results of
management and operation thereof;

(i) preparing annual operating and capital budgets;

(j) prescribing rules and regulations as are necessary for the organization
and internal management of the department; and

(k) recommending rules and regulations for adoption by the board.

Policy-making board’s responsibilities

The BWS is governed by a board of directors.  Section 7-104, RCH,
states that the board shall consist of seven members.  The chief engineer
of the city department of facility maintenance and the state director of
transportation are ex officio members of the board.  Five other members
are appointed by the mayor, and approved by the city council, as
provided by Section 13-103, RCH.  The seven-member board sets
overall policy and direction for the department, and is responsible for
overseeing the performance of the manager and chief engineer through its
authority to hire, fire and fix the compensation for the position.  Specific
responsibilities, according to Section 7-105, RCH, Powers, Duties and
Functions of the Board of Water Supply, include the following:
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(a) appointing and removing the manager and chief engineer of the
department;

(b) fixing the salary of the manager and chief engineer;

(c) creating and abolishing positions;

(d) determining the policy for construction, additions, extensions and
improvements to the water systems of the city, which shall include a
long-range capital improvement program covering a period of at
least six years, which shall be adopted after consultation with the
director of planning and permitting, and which may be amended or
modified by the board from time to time;

(e) acquiring by eminent domain, purchase, lease or otherwise, in the
name of the city, all real property or any interest therein necessary
for the construction, maintenance, repair, extension or operation of
the water systems of the city;

(f) recommending to the council the sale, exchange or transfer of real
property or any interest therein which is under the control of the
department;

(g) entering into arrangements and agreements, as it deems necessary,
for the joint use of poles, conduits, towers, stations, aqueducts and
reservoirs, for the operation of any of the properties under its
management and control;

(h) issuing revenue bonds under the name of “board of water supply”;

(i) modifying, if necessary, approving and adopting annual operating and
capital budgets submitted by the manager and chief engineer;

(j) prescribing and enforcing rules and regulations having the force and
effect of law to carry out provisions of the charter; and

(k) hearing appeals from the order of the manager and chief engineer,
refusing, suspending, or revoking any permit for the sinking, drilling
or reopening of any well or shaft for the development of underground
water supply.

The board also has the power to fix and adjust rates and charges for the
furnishing of water and water services so that the revenues derived shall
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be sufficient to make the water system self-supporting.  According to
Section 7-109, RCH, Rates, Revenues and Appropriations, rates and
charges are determined based on the manager’s recommendation,
subject to approval by the board of directors.  Such rates are not
regulated by any governmental body or authority; however, public
hearings are held to provide an open forum for public discussion.

The BWS provides water averaging 155 million gallons per day (mgd) to
meet O’ahu’s needs.  Potable or drinking water is pumped from 170
groundwater sources and delivered to users through an estimated 2,000
miles of pipeline.  In addition, the BWS delivers approximately 8.5 mgd
of recycled water to various golf courses, as well as industrial park users
in West O‘ahu.

The BWS services 162,886 accounts and a residential population of
902,700.  The service area covers approximately 596.7 square miles on
the island of O‘ahu.  The customer base includes the residential
population, businesses and industries, and agriculture.  Of the total
accounts, 151,074 are residential (92.8 percent), representing 60.9
percent of the total revenues received from water sales in FY2004-05;
10,980 are commercial and industrial (6.7 percent) representing 38.2
percent; and 832 are agricultural accounts (0.5 percent), representing
0.9 percent of total revenues.

BWS relies solely on revenues derived from its activities to pay for its
operations and liquidation of indebtedness on operating revenues. The
BWS receives no revenues from taxation, but may receive funds from
the federal, state or county governments for capital improvement
projects.

As of February 2006, the BWS had a board-approved ceiling of 714
authorized civil service positions, plus 18 Experimental Modernization
Program officers hired under contract, for a total of 732 positions.  As of
June 30, 2005, the BWS had 12 operating units: Chief of Staff, Capital
Projects, Communications, Customer Care, Finance, Human Resources,
Information Technology, Legal Counsel, Security, Field Operations,
Water Systems Operations and Strategic Development, as shown in
Exhibit 1.1.  All are under the direction of the manager and deputy
manager.

BWS operations

BWS position counts and
organization chart
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Exhibit 1.1
BWS Organization Chart with Civil Service and Experimental Modernization Program
Position Counts by Operating Unit

 

Legal Counsel
8 positions 

 Human Resources
12 positions

Security
2 positions

 Communications
11 positions

Customer Care 
112 positions

Finance
30 positions

Information 
Technology
37 positions

Capital Projects 
64 positions

Field Operations
275 positions 

Water System 
Operations

127 positions

Board of Directors

 Strategic 
Development
41 positions

Office of the Manager
7 positions

Chief of Staff
 6 positions

Note:  Organization chart as of June 30, 2005 and position counts as of February 28, 2006

According to its FY2005-06 budget, BWS has 640 budgeted positions,
an increase of 53 from the previous year’s estimate of 587.  The need
for additional staff is the result of the department’s reportedly “strained
capacity” from the recent implementation of several projects to
modernize business systems and change work practices, as well as plans
for additional developments.  Previous reengineering efforts had
decreased the number of positions by 17 percent, from 658 to 564, its
lowest level, between FY1999-00 and FY2002-03.  BWS anticipates
additional staff will be needed due to anticipated retirements — an

Source:  Honolulu Board of Water Supply
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estimated 48 percent of its staff is eligible for retirement over the next ten
years.

Revenues and expenses

Operating revenues have remained largely steady, averaging $101.4
million, and increasing by only $1.1 million over the last seven years.

Exhibit 1.2
BWS Operating Revenues, Expenditures, Income and Carryover Balance
FY1997-98 to FY2004-05

Note:  Operating expenses include depreciation.  Operating income is calculated as revenues minus expenses.
Estimated carryover balance comprises revenue carried over to the next fiscal year.  BWS defines this as
comprising primarily of an unappropriated fund balance

While operating revenues have remained steady over the last seven
years,  operating expenses over the same period, including depreciation,
have increased by $42 million (53 percent), from $79 million to $121
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Source:  Honolulu Board of Water Supply
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million.  Depreciation expenses decreased by $23 million (40 percent),
from $57 million to $34 million.  Without depreciation, operating
expenses increased by $65 million (299 percent), from $22 million to
$87 million.  Administrative and general expenses increased by $13.3
million (68 percent), other operating expenses increased by $12.4 million
(33 percent) and recycled water expenses more than doubled, from $1.5
million in FY2000-01 to $3.9 million in FY2004-05.

Factors affecting water rates

Water rates are intended to ensure that revenues are sufficient for the
semi-autonomous BWS and the water system to be self-supporting.
Section 7-109, RCH, Rates, Revenues and Appropriations, states that
the revenues derived from water rates shall be sufficient to meet all
necessary expenditures, including:

(a) operating and maintenance expenses;

(b) repairs, replacements, additions and extensions;

(c) accident reserve, pension charges and compensation insurance;

(d) payment of principal and interest on all bonds, including reserves
therefor, issued for the acquisition or construction of waterworks and
extensions thereto; and

(e) reserve funds under Section 7-112 of this charter.

There has been no change in water rates for more than a decade.  The
board last approved a rate increase in 1995, following a 1993 rate study
that showed an average increase of 10.8 percent annually would be
required until 1999 to meet operating and maintenance costs, as well as
capital costs.  Since then, the board kept water rates steady, based on
the manager’s assurance that the agency had the ability to meet the
expenses outlined in the charter.

In 2002, as operating expenses began to outpace operating revenues,
BWS commissioned another rate study, which recommended an annual
rate increase of 4.2 percent starting in 2005.  The current manager,
appointed in December 2005, has reported to the city council that BWS
has been unable to meet operating expenses over the last four years,
resulting in the need to implement a staggered annual increase in rates
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totaling 57 percent over the next five years.  The proposal was approved
by the board in May 15, 2006 and takes effect on October 1, 2006.

The previous board’s reluctance to increase water rates occurred during
a time of increased water utility privatization.  According to the Reason
Public Policy Institute, a think tank that promotes privatization,
nationwide outsourcing of water and wastewater services grew by 84
percent in the 1990s, and grew an additional 13 percent in 2001.

This increased privatization was facilitated by two significant events: a
1996 U.S. Environmental Protection Agency (EPA) report warning of a
looming water infrastructure crisis, and a 1997 change in the tax laws
that expanded the period that municipalities could contract with private
companies without losing their tax-exempt status, from five years to 20
years.

In 1996, the EPA anticipated that communities would need an estimated
$300 billion to $1 trillion over the next 20 years to repair, replace, or
upgrade aging drinking water and wastewater facilities, to accommodate
anticipated population growth, and to ensure compliance with the federal
Safe Drinking Water Act.  The Water Infrastructure Network — a
broad-based coalition of local elected officials, drinking water and
wastewater service providers, state environmental and health
administrators, engineers and environmentalists — claims spending will
need to increase by $23 billion a year for the next 20 years in order to
meet the growing water and wastewater treatment needs.  Faced with
this budgetary crunch, increasing labor costs, and decaying infrastructure,
local governments became vulnerable to increased lobbying from private
water companies that advocated privatization as the solution.

Another catalyst for increased privatization in terms of operation and
maintenance contracts for utility plants was a 1997 change in the tax
code, in which the U.S. Internal Revenue Service (IRS) increased the
length of time that cities could contract with private companies without
losing their tax-exempt status.  Previously, the IRS would revoke tax-
exempt status for cities that contracted with private companies for more
than five years; the 1997 change extended that term to 20 years.  The
tax-exempt status is crucial to cities’ finances because it allows cities to
borrow money at significantly lower rates and with tax-free interest
payments on the government bond market.  The U.S. Conference of
Mayors and Washington-based National Association of Water
Companies had lobbied the Internal Revenue Service to make this

Increased water utility
privatization nationwide
in the 1990s
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change after private companies claimed they found it difficult to recover
costs with contracts limited to five years.

In response to the increasing privatization that followed, municipally-
owned systems began launching benchmarking programs to demonstrate
their efficiencies and effectiveness as well as embarking on internal
changes to make their organizations more competitive, according to the
American Water Works Association.  The Honolulu BWS sought to
follow the examples of other municipalities who have changed to become
more competitive by reducing “controllable” non-capital operating costs,
primarily labor-related.  Examples included Metro Toronto Works,
which reportedly saved 36 percent in controllable costs; as well as
Colorado Springs, Colorado; Los Angeles Department of Water and
Power; and Phoenix, Arizona, which reported savings of 20 percent
each.

The BWS manager in 1999, a 32-year veteran of the organization,
responded to the privatization trend by initiating a five-year program
named QUEST (Quality Utility Employees Succeeding Together)
Experimental Modernization Project (EMP), to reengineer all of its
business processes and apply advanced information and communications
technologies to achieve world-class performance.  Authorization for
BWS to implement EMP eventually became known as Act 40, Session
Laws of Hawaii (SLH) 2003.

In a speech to the American Water Works Association, the then-BWS
manager stated that the “trigger” for the reorganization effort was “the
activity of privatizers in the state of Hawai‘i.”  He stated that, “One of the
things I wanted to set right was to insure that the Board would remain an
autonomous public entity in perpetuity. We set about to accomplish that
end by improving the Board to the point that we will serve the public at
such a high level of quality, with such efficiency that there is no room for
a privatizer to make significant improvements.”  In that same speech,
while acknowledging the organization’s “honorable history,” he also
noted that the department had become “antiquated” – from its facilities
and equipment to its work practices.  Reengineering would be a difficult
task, he said, because “our employees did not have state-of-the-art
training; our systems were in need of an overhaul.  So we set about the
difficult task of changing everything:  Technology, work practices,
information technology systems, job classifications, compensation
systems, everything.”

BWS manager’s vision
for transformation



11

Chapter 1:  Introduction

While management acknowledged in staff meetings that change can be
fearsome, privatization was instilled in employees as an even bigger,
more justifiable fear.   In May 2001, BWS reported that “the threat of
privatization is real,” with 1,891 water utilities privatized across the
nation in 1999, and that the trend was moving upward, threatening
employees’ jobs due to layoffs, job elimination and centralization of
administrative functions.  Employees were told that the general public
already felt that government services are wasteful and should be
privatized to save costs. They reasoned that the best response was to
show the public that the department can be as competitive as the private
sector.  In order to demonstrate this to the public, the goals for QUEST
were to:

• meet increased business challenges with little or no increase in
water rates;

• initiate business process reengineering and quantum productivity
improvement without involuntary termination of staff;

• foster a work environment that encourages and supports life-long
learning;

• develop a more highly skilled and better paid workforce; and

• provide a success model for other public service providers in
Hawai‘i and the Pacific Rim.

By the end of 2004, the manager predicted that the BWS would show
the results of the QUEST program by:

• Streamlining into six operating units: Customer Care, Water
Resources, Operations, Maintenance, Business Development
and Business Services.  Each unit would be headed by newly
created positions known as “principal executives.”  Management
promised that there would be no abolished positions, involuntary
terminations or involuntary reductions in pay as a consequence of
the reorganization;

• Saving $18 million from the operating budget and eventually
reducing the department’s total positions from 714 to
approaching a “privatization–proof” level of 350 positions
through attrition;
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• Creating new revenue streams that would reduce the need to
raise water rates and provide funds for BWS water projects and
infrastructure updates;  and

• Improving infrastructure reliability by maximizing distribution
system availability to customers, and maximizing available
pumping, storage, and treatment capacity.

In connection with these sweeping changes, this Audit of Selected
Management Issues at the Honolulu Board of Water Supply provides
an assessment of costs and benefits associated with three areas:  human
resources, business development projects and resources devoted to
repair and replace the existing water distribution system, and to assess
their impact on the organization.

The objectives for this audit were to:

1. Review the Honolulu Board of Water Supply’s human resource
initiatives and practices and determine the impact of personnel
changes on the organization.

2. Evaluate planning and outcome of significant business development
projects.

3. Determine the adequacy of resources devoted to the program for
maintenance, repair and replacement of water distribution facilities.

4. Make recommendations as appropriate.

Our review focused on management issues related to the human resource
initiatives and agency reorganizations for the period of FY1998-99 to
FY2004-05.  We reviewed personnel counts and personnel costs,
particularly for the senior staff officers hired on contract under the
Experimental Modernization Project.  In addition, we assessed the costs
and benefits of significant business development projects, and the
adequacy of resources allocated to maintenance, repair and replacement
of drinking water pipelines.

Objectives of the
Audit

Scope and
Methodology
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We reviewed applicable sections of the Hawai‘i Revised Statutes
(HRS), Revised Charter of Honolulu (RCH), and the Revised
Ordinances of Honolulu (ROH).  We reviewed policies and procedures
pertaining to the BWS board and department, administrative directives,
and other applicable departmental documents.  We also referred to laws,
rules, and requirements pertaining to hiring employees in both civil
service and non-civil service positions, including employees hired under
the Experimental Modernization Project.  We reviewed compensation
and benefits among executive-level state and city positions for
comparisons with BWS personnel.

We interviewed board members, the manager, deputy manager and
other administrators and staff.  We conducted site visits to BWS
business operations and water distribution system facilities.  We
examined best practices pertaining to duties and responsibilities of non-
profit boards, essential elements of a business plan, and standards for
water system infrastructure maintenance and planned replacement.
Finally, we conducted Internet, literature, and other searches as
appropriate to identify “best practices” regarding the management of
municipal water utilities from such organizations as the American Water
Works Association, Association of Metropolitan Water Agencies and
the Water Infrastructure Network.

Our work was performed in accordance with generally accepted
government auditing standards.
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Chapter 2
Questionable and Costly Reengineering Projects
Drained Resources While Budgets for Pipeline
Maintenance Limited to Only Critical
Infrastructure Repairs

Fearing privatization occurring at water utilities across the nation, the
Honolulu Board of Water Supply (BWS) undertook a massive overhaul
of the agency’s operations, starting in 1998.  It sought to create a more
streamlined “privatization proof” organization that would be competitive
with private utilities.  However, we found that human resource initiatives
to transform the organization were costly and failed to deliver anticipated
efficiencies.  BWS’ Multi-Skilled Worker pilot project met and
exceeded performance goals; however, another project under the
Experimental Modernization Project (EMP) was used to establish a new
level of management, and significant bonuses were paid even though the
reorganization is incomplete.  The desire for new revenues led to costly
business development activities that have been insufficient in delaying the
need to raise rates.  Despite reports of an aggressive water main
replacement program, there has been no significant and sustained
decrease in main breaks annually, averaging 389 for the past six years.
Resources for maintaining the city’s water main system have been
significantly reduced, leaving funding only for water mains in the most
critical condition rather than proactive maintenance management of its
infrastructure.

1. Human resource reengineering was costly and failed to deliver
anticipated efficiencies. Consultant costs for human resource
reengineering totaled $10 million over a five-year period, but the
benefits of human resource pilot programs are still uncertain. The
benefits of the Multi-Skilled Worker (MSW) pilot facilitated the
passage of legislation allowing broad latitude to hire personnel called
Experimental Modernization Project (EMP) chiefs.  However, the
full implementation of the Multi-Skilled Worker pilot has been
stymied by disagreements over pay.  In the meantime, contract
employees known as EMP chiefs were hired to supervise existing
management-level staff.  Questions on the future role of EMP chiefs
and existing management staff remain.  Although the previous board

Summary of
Findings



16

Chapter 2:  Questionable and Costly Reengineering Projects Drained Resources While Budgets for Pipeline
Maintenance Limited to Only Critical Infrastructure Repairs

of directors rewarded BWS managers with substantial bonuses
before the reorganization was completed, the lack of a finalized
organization chart shows continuing instability.

2. Costly business development projects were implemented with
questionable benefits to ratepayers. The business development office
was established to generate revenues, but business projects had
limited planning and oversight.  Projects included consulting in the
Asia-Pacific region, the $48 million purchase of a recycled water
plant that relieved the city administration of certain Environmental
Protection Agency obligations, special exemptions and less-than-
favorable agreements with the city and Campbell Estate that cost the
board more than $18 million, and a one-sided district cooling
agreement favoring the University of Hawai‘i.

3. BWS’ limited budgets for pipeline maintenance have been sufficient
only for infrastructure in the most critical condition.  In contrast,
proactive maintenance management should aim to minimize costs and
maximize infrastructure sustainability.  While BWS is progressing
toward this goal by starting an infrastructure replacement program,
BWS’ budgets for repairing and replacing existing pipelines have
declined significantly over the past seven years.  BWS’ maintenance
management system is still in transition.

The Honolulu Board of Water Supply (BWS) spent nearly $16 million
for its human resource initiatives under a state-authorized civil service
reform measure, the Experimental Modernization Project (EMP),
consisting of $10 million for consultant services, $2.1 million for
contracted executives and staff, and $3.8 million for a Multi-Skilled
Worker (MSW) pilot project.  In addition, the board of directors
awarded performance bonuses of $63,000 and $54,000 to the previous
BWS manager and deputy manager, respectively, in FY2003-04, before
the reorganization process was completed.  After four revisions of its
organizational chart in the past six years, BWS currently lacks a stable
organizational structure to implement anticipated efficiencies.

To implement his vision for change, the previous BWS manager lobbied
as early as 1999 for state approval to reengineer the organization outside
of the government civil service personnel system.  The legislation that
paved the way for BWS was Act 253, SLH 2000, a civil service reform
measure that authorized counties to establish and maintain a separate civil

Human Resource
Reengineering Was
Costly and Failed to
Deliver Anticipated
Efficiencies
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service system based on the merit principle.  Subsequently, BWS
secured passage of Act 40, SLH 2003, codified in HRS Section 78-3.6,
which allowed the organization to implement its own EMP independent
of the city.  Union officials supported the legislation based on the benefits
of the MSW project, whose goal was to enhance efficiencies through
cross-training those in specialized trades and awarding bonuses to
successfully participating employees.  While BWS reported that the 18-
month MSW pilot met or exceeded its performance goals, the program’s
implementation has stalled over pay issues.  In the meantime, Act 40 also
led the way for management to hire contracted executive staff above
existing civil service executive-management (EM)-level employees.  This
has led to a top-heavy organization at a time when reengineering was
supposed to result in greater efficiencies and fewer staff.  Exhibit 2.1
shows an overview of significant events pertaining to BWS’ human
resource reengineering.
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Exhibit 2.1
Human Resource Reengineering Program Timelines

Sources:  Honolulu Board of Water Supply and Hawaii State Legislature

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

State legislature passes Act 253, 
SLH 2000, Experimental 

Modernization Programs (EMP) as a 
civil service reform measure for all 

jurisdictions 
effective July 2002 

State legislature passes Act 40,  
SLH 2003, allowing EMP to be 
implemented by BWS without 
city administration approval, 

effective April 2003 

BWS implements two pilot programs 
under EMP May 2003 

 
Multi-Skilled Worker 

(MSW) Pilot 
Program 

implemented March 
2004 to September 

2005 
 

 
EMP chiefs and staff 
hired under Officer 

Staffing and 
Incentive Plan,  

May 2003 

QUEST (Quality Utility Employees 
Succeeding Together) Experimental 
Modernization Program launched by 

BWS in March 1999 
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Despite spending over $10 million on consultant services related to
human resource reengineering, and awarding salary increases plus
performance bonuses to BWS top management, the water utility still
lacks a formal organizational structure.  We found that BWS reorganized
from eight divisions and three offices in 1998 to six operating units in
2001.  By the end of FY2004-05, the organization had expanded to 12
divisions.  Over the six-year period from FY1998-99 to FY2004-05,
BWS had a total of four different organizational charts.  Despite these
many changes, we found that the latest organizational chart still did not
reflect actual operations.  For example, after various reorganizations, one
principal executive had been promoted to head a larger division, then
another reorganization resulted in this executive heading only part of a
smaller division.  Another was promoted as a principal executive of one
office but continues to perform duties from the executive’s former
division.  This uncertain organizational structure and repeated changes
have stymied further progress toward its goals of creating a more
efficient organization.

In 1999, the BWS began a five-year program to reengineer all of its
business processes and apply advanced information and communications
technologies to achieve world-class performance.  This program,
QUEST, preceded the enactment of a statewide civil service reform
measure codified in HRS Section 78-3.5, Experimental Modernization
Project (EMP).  This legislation encourages state and county
jurisdictions to conduct pilot projects to assess potentially beneficial
changes to the existing civil service system.  The EMP legislation further
states that the while the project is in progress, the agency is not limited
by state or local personnel laws and rules but should comply with all
equal employment opportunity laws and laws prohibiting discrimination.
The law requires that prior to the implementation of any EMP project, a
plan must be developed, employers must consult with employees
involved in the project and with the appropriate union representative to
determine if any modifications or waiver of any provision in its collective
bargaining agreement are necessary to conduct the project.

Subsequent to the statewide EMP, BWS secured passage of Act 40,
SLH 2003, codified in HRS Section 78-3.6, which contains similar
provisions to the statewide EMP law, but limited its implementation to
any county board of water supply serving a population of 500,000 or
more.  This new law essentially allowed the BWS to implement EMP
independent of the city, with written agreement from union

Background and cost of
reengineering BWS’
human resource program
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representatives regarding any potential collective bargaining modification,
waiver, or new provision, before the project is implemented.

As of March 2002, BWS management reported that the QUEST
program was approximately 60 percent complete, listing the following
accomplishments:

• strategic business and technology planning completed,

• macro reorganization completed and new leadership team
installed,

• BWS human resources unit business model designed,

• field operations pilot design completed,

• additional pilot projects identified and concept designed,

• learning academy development initiated including BWS
contribution to the Asia-Pacific Urban Institute, and

• several revenue enhancement projects identified and pursued.

In the process of reengineering its human resource system, BWS spent
over $10 million on consultant contracts, as shown in Exhibit 2.2.  These
contracted amounts provided workforce analysis and various facilitation
and consultation services for planning and facilitation of organizational
changes.
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Of the total amount, $5.9 million was awarded to Environmental
Management Associates, Inc. (EMA), a Saint Paul, Minnesota-based
company, and consisted of various contracts representing various phases
of the human resource reengineering.  EMA’s scope of work included
consultation and facilitation services to develop a Learning Academy;
implementation of a new business model with written sequences of work
and job descriptions, compensation strategies and preliminary cost
analysis, and human resource management support, as directed by the
chief human resources officer.   EMA also obtained an additional $3.5
million to provide information technology assistance for the computerized
maintenance management system (CMMS), a significant component of
the MSW project.  Additional costs for consultant contacts amounted to
approximately $620,999: $533,500 for organizational psychologist Kim
Payton, PhD, for project planning, career counseling, team building and
individual consultations; and $28,500 to KPMG, LLP, to conduct and

Exhibit 2.2
Consultant Costs Associated with Reengineering and Information Technology
FY2000-01 to FY2004-05

Consultant  Reengineering Service Provided Start/End Date Cost 

EMA, Inc. Consultation and facilitation services to develop and 
implement a Utility Optimization Plan. 

12/19/00 to 12/13/01 $1,535,000 

EMA, Inc. Consultation and facilitation services to develop and 
implement a Learning Academy.  

12/5/01 to 8/31/03 $1,441,000 

EMA, Inc. Consultation and facilitation services to develop and 
implement the QUEST program. 

12/5/01 to 10/28/02 $1,055,000 

EMA, Inc. Consultation and facilitation services to develop and 
implement the QUEST program. 

11/12/02 to 2/27/04 $1,452,040 

Kim Payton, Ph.D Implementation assistance, training, and support 
services for process and organizational changes. 

8/1/03 to 7/30/04 $283,500 

EMA, Inc. Consultation to Chief of Human Resources on human 
resource issues and initiatives and provide assistance 
to recycled water program. 

10/24/03 to 1/22/04 $415,770 

EMA, Inc. Provide consultation and facilitation services to develop 
and implement a Computerized Maintenance 
Management System (CMMS). 

1/9/04 to 7/5/06 $3,545,737 

Kim Payton, Ph.D Implementation assistance, training, and support 
services for process and organizational changes. 

10/25/04 to 12/31/05 $250,000 

KPMG,LLP Consulting services to conduct a compensation study 
of multi-skilled workers in comparable local, national, 
public and private organizations and related industries. 

11/23/04 to 6/23/05 $28,500 

 TOTAL  $10,006,547 

 

Source:  Honolulu Board of Water Supply
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prepare a compensation study of multi-skilled workers in other related
industries, including interviewing BWS human resources personnel and
employees to obtain information on its MSW pilot plan.

In addition to costs for consultant contracts, BWS spent $2.1 million by
the end of fiscal year FY2004-05 for EMP contracted employees, a
new level of contracted executives and staff.  Under EMP, an Officer
Staffing and Incentive Plan (OSIP) – approved by the board of directors
on May 29, 2003 – was implemented to incorporate a strategic
leadership team within the BWS organization.  The OSIP provided
performance incentives to EMP-contracted chiefs that met specified key
business results.

Costs for human resource reengineering also included the MSW project,
which was also authorized under EMP.  MSW was conceived as a one-
year pilot from March 13, 2004 to March 12, 2005, but was extended
for an additional six months, from March 2005 to September 2005,
costing a total of  $3.8 million for the 18-month period.

The EMP legislation received strong support from government labor
unions, both the Hawai‘i Government Employees’ Association (HGEA)
and United Public Workers (UPW).  The labor unions supported the
experimental project based on their ability to negotiate contract terms
directly with BWS rather than going through the city administration.
Union officials we interviewed said that they supported the legislation
based on the benefits of the MSW project, which would bring additional
efficiencies through cross-training employees in specialized trades, and
providing additional compensation for successful participants.

The EMP legislation also specified that BWS could implement this
project without approval from the mayor, meaning it did not have to go
through scrutiny by the city’s Department of Human Resources on issues
such as classification and compensation.  The city’s human resources
department opposed this measure, stating that it would limit the mayor’s
ability to ensure that the best interest of the city is being served by
allowing changes in human resources programs that may be beneficial for
one department to override the best interest of the city as a whole.

Multi-Skilled Worker pilot project purpose, goals and incentives

According to the BWS Multi-Skilled Worker Pilot Project Plan, dated
December 9, 2003, the MSW pilot project was conducted to assess the
feasibility of employing more competitive industry best practices relative

Experimental
Modernization Project
legislation passed under
the benefits of a multi-
skilled worker project
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to infrastructure maintenance.  The plan further states that while BWS
maintenance unit work processes are typical of water utilities that have
evolved over time, in what has generally been thought of as a non-
competitive business environment, initiatives to privatize public water
utilities have changed the operational climate.  Further, the plan noted,
BWS recognizes that changes in work processes are necessary for the
good of its customers as well as the organization’s business health.  For
this reason, the BWS embarked on a multi-year reengineering effort to
streamline its operations and become more competitive while improving
field maintenance operations service levels.  The plan noted that on
December 9, 2003, two memoranda of agreement were signed by BWS
with labor unions representing BWS employees — the Hawai‘i
Government Employees Association (HGEA) and the United Public
Workers (UPW)— as required under the Act 40, SLH 2003, to begin
the MSW pilot project.

The MSW initiative was designed as a one-year maintenance unit pilot
project conducted in the suburban and metropolitan districts of the BWS
customer services area, in an area contiguous to both Manana and Kalihi
yards.  The boundaries were defined on the western edge —
Kamehameha Highway down to and including the campus of the
Leeward Community College, and on the eastern edge — Nu‘uanu
Stream to Wyllie Street, and both sides of Wyllie Street to the BWS
Alewa Heights Booster Pump Station Number 1.  Each pilot member
was required to be multi-skilled in five job classifications:  pipefitting,
heavy equipment operation, masonry, welding, and carpentry.  Each
member must complete training classes and requisite work hours to be
fully multi-skilled and agree to:  1) work a four-day, ten-hours-per-day
(“4-10”) work schedule, 2) meet performance behavior expectations,
and 3) perform and receive peer reviews.  By applying these MSW
concepts, the pilot project would be successful if predetermined service
levels and project goals were met.  The specific goals of the MSW pilot
project were:

• To determine the applicability of the multi-skilled worker
concept to BWS maintenance unit,

• To demonstrate the productivity and cost advantages of formal
work planning in maintenance unit routine (non-emergency)
work,
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• To provide data for the calculation of future savings the BWS
could realize through employment of these demonstrated
maintenance work practices,

• To provide a business plan for adoption of these demonstrated
best practices on a wider scale throughout BWS maintenance
and operations units, and

• To provide data that demonstrates that these new work
processes will reduce industrial injuries in the maintenance unit
work teams.

The MSW pilot work teams continued to perform all emergency,
routine, and preventive system maintenance in the pilot area for one year.
Instead of a fixed crew size, daily work requirements would dictate the
size of the crew to be utilized for each job based on job requirements.

Prior to the beginning of the pilot project, a set of performance
measurements was established based on previous non-pilot crew’s
execution of similar work by job type.  As the pilot project progressed,
the performance of the pilot work teams was measured against the
established baseline.  The pilot project would be considered successful if
the proposed 20 percent cost savings and process efficiencies were
realized, while achieving better system availability to the customer
through the use of multi-skilled work teams, formal work planning, and
modern technology such as labor saving equipment and electronic
mapping.

In addition, performance evaluations of  MSW participants were based
on a “peer review” methodology.  Participants evaluate other members in
the group monthly.  To stay in the pilot project, each participant cannot
have more than two consecutive average ratings of  “less than
satisfactory” evaluations.  Each participant was also required to maintain
at least an average rating of  “satisfactory” to receive the performance
initiative bonus.

The BWS implemented the MSW pilot from March 13, 2004 to March
12, 2005.  With agreement from the labor unions, HGEA and UPW, the
pilot project for the 27 MSW participants was extended an additional six
months from March 2005 to September 2005.  As of July 2006, BWS
finance reported that the total cost for the MSW pilot project amounted
to $3.8 million.
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MSW pilot realized desired efficiencies

In its final report dated October 2005, BWS reported that the MSW
pilot project was a success, meeting its performance benchmark of  20
percent cost savings.  Documented efficiencies included the following:

• work crews configured according to the needs of each job rather
than fixed in size and skill set;

• a four-day/ten-hour (“4-10”) work schedule that improved
customer service by having workers available seven days a
week, resulting in an 18 percent decrease in hours of potential
overtime per week;

• empowerment of crew leads to make decisions in the field,
streamlining decision-making and resulting in quicker completion
of assignments; and

• replacement of paper-based work order and service request
system with computerized maintenance management system
(CMMS), equipping crew leaders with laptops in the field, which
eliminated duplicate data entry for field operations staff and
enabled crews to access infrastructure maps, work order, and
customer information to assist in on-the-spot decisions.

In addition, the MSW pilot was successful in achieving its goal of  20
percent operational cost savings in financial terms, as well as productivity
and service level indices.   Further, each participant maintained an
average of  “satisfactory” ratings and received a performance initiative
bonus amounting to $3,000 per participant for the year.  This was in
addition to a pilot participation differential of 15 percent to 33 percent of
each employee’s base pay.  Productivity was measured by
improvements over a baseline, developed by taking the average of
FY2000-01 timesheets for the Manana and Metropolitan Field
Operations.  Exhibit 2.3 presents a comparison of baseline performance
and the measured efficiencies at the end of one year.
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Full implementation of the multi-skilled worker project stymied by
disagreements over pay

Based on successes documented in the October 2005 final report, BWS
restarted negotiations with the UPW in March 2006 in an effort to fully
implement MSW with 96 participants in the Field Operations Division.
This expansion required organizational changes to reclassify employees in
specific skilled trades (i.e., pipefitting, welding, masonry, equipment
operation, or carpentry), into new EMP Multi-Skilled Worker
classifications.  However, negotiations stalled, as the levels of
compensation agreed to by the previous BWS manager were deemed
too high to be sustained for the entire Field Operations Division.  On
March 15, 2006, the current BWS manager sent all employees an email
notifying them that negotiations for the full implementation of the MSW
program ended unsuccessfully, based on an inability to agree on pay.

Due to the training they received, former MSW participants are now
eligible for a broader range of positions than before they participated in

Exhibit 2.3
Multi-Skilled Worker Pilot Project – Realized Efficiencies
September 16, 2004 to March 11, 2005

 

Task Baseline 
Realized 

Efficiencies  

Increase 
Over 

Baseline 

Hydrant Maintenance 1.20 worker hours 
per fire hydrant 

0.91 staff hours 
per fire hydrant  

24% 

Valve Maintenance 0.91 workers hours per 
valve 

0.50 staff hours 
per valve 

45% 

Service Leak Repair 13.69 worker hours 
per repair 

8.09 staff hours 
per repair 

41% 

Main Break Repair    

4” 55.38 worker hours 
8.61 workers 

29.92 staff hours 
5.33 workers 

38% 

6” 64.67 worker hours 
10.19 workers 

32.25 staff hours 
5.50  workers 

46% 

8” 101.15 worker hours 
11.87 workers 

67.78 staff hours 
7.20 workers 

39% 

12” 135.74 worker hours 
13.63 workers 

69.43 staff hours 
6.50 workers 

52% 

Response Tim e 
to Main Break 

Dispatch tim e to crew 
arrival currently 3.5 hours 
68% of the tim e 

Response tim e within 
3.5 hours 93%  of the 
tim e 

27% 

 

Source:  Honolulu Board of Water Supply
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the pilot.  For example, a former groundskeeper was able to transition
into an equipment operator position, representing a potential 33 percent
salary increase.  However, for most participants, the end of the MSW
pilot meant returning to their previous, trade-specific position and
resuming less efficient ways of working.  Some former MSW
participants described the inability to implement the project as a step
backward for the organization.  Thus, while the pilot itself may have
achieved and exceeded its performance goals, the inability to implement
the same project on a wider scale means that there will be little, if any,
returns on the resources invested in this project.

While MSW formed the foundation for enacting the Experimental
Modernization Project (EMP), this legislation also enabled BWS to
establish an executive-level staffing plan providing performance
incentives to a select group of officers who met specified key business
results.  The Officer Staffing and Incentive Plan (OSIP) established a
strategic leadership team eligible for monetary rewards based on the
achievement of strategic business goals and pre-determined performance
metrics.

The OSIP identified five executive positions that would work directly for
the BWS manager: chief information officer, chief financial officer, chief
human resources officer, chief security officer, and chief strategic
development officer.  These contract positions have a base salary
between $90,000 and $140,000, and function as executive supervisors
above existing civil service operating unit administrators.  They were also
eligible for bonuses between 20 percent and 35 percent of their base
pay.  BWS anticipated new revenues or operational cost savings to fund
these incentives.

Since the inception of this plan, BWS continues to struggle with the
future role of these contract executive-level positions within the
organization with respect to existing civil service executive-management
staff.   By hiring contracted executive employees under the EMP
legislation and organizationally placing them above existing executive-
management-level staff, BWS effectively diminished responsibilities of
existing civil service staff, placing their positions at risk for possible future
downgrades.  The city’s Department of Human Resources’ Classification
and Pay Division has identified a total of 21 executive-management level
civil service positions affected by EMP hires.

Contract employees
hired to supervise
existing management-
level staff
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These EMP executive positions most directly impact the duties and
responsibilities of 10 civil service “principal executive” positions and nine
other civil service managerial level positions by reducing their
responsibilities for managing and directing their respective organizational
divisions, and various administrative duties.  These civil service positions,
classified as EM08, have an annual salary range of $74,184 to
$105,048.  If these positions are downgraded due to diminished levels of
responsibility, then downgrades may have a domino effect on their
subordinates.  Indeed, the city Department of Human Resources has
identified an additional ten positions lower than EM08 — nine EM07
positions, and one EM05 position — potentially requiring re-description,
should EMP chiefs under current contracts become a permanent part of
BWS’ organization.

In November 2005, the OSIP was superseded by the EMP
Management Staffing Plan (MSP) after a review and assessment by
the then deputy manager.  The new plan placed greater emphasis on the
role of EMP chiefs as mentors to existing civil service management staff.
The management staffing plan justified the extension of the officer plan
due to “the inability of many employees who have not been ready or
willing to be trained by the officers.”  Despite the plan’s reference to
EMP chiefs as being hired primarily to train civil service management
staff and confirmation of this purpose by the manager to board members
in March 2005, only one of the EMP chiefs we interviewed described a
role consistent with this purpose.  That is, only one individual expected to
provide necessary training to existing staff, and after which this individual
would consider the EMP contract ended and leave the organization.  The
majority of current EMP chiefs, while cognizant of their role as mentors
and as at-will employees, did not measure the duration of their
employment by their ability to train civil service staff to succeed them.

From July 1, 2002 to June 30, 2005, BWS spent $2.1 million on EMP
contracts, with individual EMP chiefs’ base salaries ranging from
$100,000 to $115,008.  EMP hires were not limited to chief positions,
though non-executives were ineligible for bonuses.  Other contracted
EMP staff hired between FY2002-03 and FY2005-06 included various
non-executive positions:

• administrative assistants with annual salaries ranging from
$53,500 to $90,000;

• a director of risk management with $80,000;
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• a deputy legal counsel with $72,000;

• a safety manager with $62,100;

• a community liaison with $42,000; and

• a human resources intern with $31,530.

Based on organization charts provided by BWS, there are 16 positions
that come under EMP contracts: 10 chief positions and six non-executive
positions – four in the newly created office of the chief legal counsel.
Since 2002, approximately 22 employees have been hired under EMP
contracts, both as officers and non-officers.  Terms of employment for
EMP contracts are specified in two forms: either an employment
agreement or a personal services contract.  As such, although these
employees function as at-will employees, documented contract terms
have varied from 89-day personal services contracts to five-year EMP
contracts.

EMP chiefs wrote up their own accomplishments to justify their
bonuses

The original officer plan stated that performance criteria and metrics
were to be established and reviewed by the policy-making board
annually.  Until such business-wide metrics were developed, individual
goals and metrics would be utilized.  In addition, the OSIP stated that, as
BWS ventures into new businesses that generate new revenue, the
maximum payout pool of dollars is based on a specified percent of either
increased revenue, savings from efficiencies, or budgetary allotment.
Our review of EMP contracts and interviews with EMP chiefs revealed
that bonus awards were not based on quantified cost savings or new
revenues, but on informal discussions with the deputy manager.  In order
to be eligible for bonuses at the end of each year, EMP chiefs were told
to write up their own accomplishments from the previous year based on
prior informal discussions, which would form the basis for the bonus
award.

Despite the plan’s intention of moving to more quantifiable metrics,
bonus criteria for individual EMP officers consisted primarily of vague
functional goals.  For example, a $22,000 bonus was approved for one
officer based partially on a goal to “provide positive and effective
leadership to resolve compliance issues in legal, human resources, safety
and health, certification, etc.”  The partial justification based on this goal
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was documented as “undertaking and resolving ongoing issues that have
not been satisfactorily addressed for over 10 years.  Work with BWS
legal, human resources, etc. to address workplace violence,  job
abandonment, drug abuse, fighting, lying, stealing, etc., etc.”  In addition,
a $12,500 bonus was approved for an executive-level officer for the first
six months of employment, based on goals such as gaining an
understanding of how the finance department operates, gaining a basic
understanding of the functions of each BWS department and how each
department interacts with finance, and completing a water rate and water
facilities service charge study, which was contracted to CH2M Hill.
Documentation of progress toward these goals consisted of brief
narratives stating that the officer understood the required duties, and that
issues have been resolved.  None of the justifications we reviewed
included quantifiable metrics tied to business objectives, as stated in the
original officer plan.

As a result of this policy, 11 EMP chiefs were eligible for a total of
$400,002 in bonuses from FY2002-03 to FY2004-05, 19 percent of
the total $2.1 million allocated for contract salaries.  Exhibit 2.4 lists the
EMP chief positions, contract salaries and the maximum annual incentive
bonus in the officers’ contracts.
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Exhibit 2.4
Experimental Modernization Project Chiefs’ Contract Duration, Salary and Bonus, for
Contracts Initiated FY2002-03 to FY2004-05

Source:  Honolulu Board of Water Supply

Title
Contract 
Duration

Contract 
Salary

Contract 
Maximum 

Annual 
Incentive 

Bonus

Actual 
Incentive 

Bonus Paid

Chief Communications Officer 11/15/04 to 11/14/05 $100,000 $20,000 $20,000 

Chief Financial Off icer (CFO) No. 1 3/8/04 to 3/7/05 $100,000 $25,000 $12,000 

Administrative Assistant 5/10/04  to 5/9/05 $90,000 n/a n/a

Acting Chief Financial Off icer 12/1/04 to 5/28/05 $50,004 n/a n/a

Chief Financial Off icer No. 2 5/29/05 to 5/28/06 $100,008 $25,000 $25,000 

7/1/03 to 6/30/04 $100,000 $20,000 $20,000 

7/1/04 to 6/30/05 $100,000 $20,000 $20,000 

Chief Information Officer 8/1/03 to 7/31/04 $115,008 $20,000 $11,501 

Chief Information Technology Officer 8/1/04 to 7/31/05 $115,008 $23,002 $11,501 

Chief Compliance Officer 12/1/03 to 11/30/04 $103,000 $20,000 $10,000 

Chief Legal Counsel 12/1/04 to 11/30/05 $105,000 $20,000 $20,000 

Chief Operations Officer 9/7/04 to 9/6/05 $110,000 $22,000 $22,000 

Executive Assistant 12/2/02 to 12/1/03 $93,384 n/a --

Chief of Staff 8/1/03 to 7/31/04 $100,000 $20,000 $15,000 

 8/1/04 to 7/31/05 $100,000 $25,000 $24,500 

6/16/03 to 6/15/04 $100,000 $20,000 --

6/16/04 to 6/15/05 $100,000 $20,000 $20,000 

6/16/05 to 6/15/06 $100,008 $20,000 $10,000 

1/12/04 to 1/11/05 $100,000 $20,000 --

1/12/05 to 2/28/05 $13,806 n/a --

7/16/03 to 10/12/03 $25,000 $20,000 --

10/14/03 to 1/9/04 $25,000 $20,000 --

1/13/04 to 4/10/04 $25,000 $20,000 --

4/13/04 to 7/10/04 $25,000 n/a n/a

7/13/04 to 10/9/04 $25,000 n/a n/a

10/12/04 to 1/8/05 $30,000 n/a n/a

1/11/05 to 4/8/05 $30,000 n/a n/a

4/12/05 to 7/8/05 $30,000 n/a n/a

TOTAL $2,110,226 $400,002 $241,502

Chief Security Off icer

Chief Human Resources Officer No. 1

Chief Strategic Development Officer

Special Projects Executive 
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Future role of EMP officers uncertain

Despite the original plan’s intent to involve the board of directors in
developing evaluation criteria for EMP chiefs, and concerns voiced by
current board members over their hiring, board members reported that
they have no role in evaluating EMP employees and have only been
notified of new hires and departures during board meetings.  Thus, the
only consistent measure of success for EMP employees is the
continuation of their contracts.  The organizational positions held by
EMP chiefs eligible for bonuses are depicted in Exhibit 2.5.
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Exhibit 2.5
BWS Organization Chart with Executive-Level Positions

Chief Legal 
Counsel, 
EMP080

 

 Chief Human 
Resources Officer, 

EMP010
 

Executive Asst, 
EM07

Chief Security 
Officer, 

EMP060

Asst Chief of Data 
Processing

 EM07*

 
 Chief 

Communications 
Officer,

 EMP070

Executive Asst, 
EM07*

Chief of 
Customer Care,  

EMPxxx*

Principal Executive, 
Customer Care, 

EM08
Asst Chief of 

Customer Services, 
EM07*

Civil Engineer VII, 
EM07

Chief Financial 
Officer,

EMP102

Principal Executive, 
Treasury
 EM08 

Waterworks Controller 
EM08*

Asst. Waterworks 
Controller 

EM08 

Chief Information 
Technology Officer, 

EMP030

Chief of Data 
Processing

 EM08*

 
Chief Capital 

Projects Officer, 
EMP101

Civil Engineer VII, 
EM07

 

Principal Executive of
Field Operations 

EM08
Asst Chief of Field 

Operations
 EM07

Principal Executive, 
Water System 

Operations
EM08

Chief of Auto 
Equipment Service 

EM07
Asst Chief of Plant 
Operations, EM07

 Chief Strategic 
Development Officer,

EMP020

Principal Executive, 
Business 

Development
 EM08

Principal Executive, 
Water Resources, 

EM08
 

Manager and Chief Engineer
Deputy Manager and Chief 

Engineer

Chief of Planning & Engineering, 
ES01

Chief of Staff, 
EMP040

 Board of Directors  

Note:
1)  EMP indicates division chief position created under Experimental Modernization Project, Act 40, SLH 2003
2)  EM refers to "executive-management" or civil service executives
3)  Asterisk * indicates positions under evaluation

Source:  Honolulu Board of Water Supply
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One board member supports the concept of hiring EMP chiefs to inject
BWS with new perspectives, but believes that it can only work with a
good evaluation system with specific goals and targets rather than the
current system of hiring what the board member termed “super-
employees” with no specific goals and no specific termination date.  The
board member also advocated a specific performance evaluation system
for the BWS management, in line with those for the state Department of
Education superintendent and University of Hawai‘i president.  Thus,
despite the current practice, extending contracts should not be the only
measure of success for EMP employees.

Despite the $10 million BWS spent for consultant services related to
reengineering and performance bonuses of $63,000 and $54,000
awarded in FY2003-04 to the previous BWS manager and deputy
manager, the reengineering process is far from complete.  The
reengineering process has resulted in various changes to the BWS
organization over the past six years, from collapsing eight divisions into
six, then gradually expanding to 12 operating units.  Despite the amount
spent and the number of reorganizations, the current draft of its official
organizational chart still does not reflect current operations.

Previous board of directors rewarded BWS managers before
reorganization was completed

With reorganization yet to be completed, the previous chair of the
policy-making board in FY2003-04 awarded bonuses of $63,000 to the
BWS manager and $54,000 to the deputy manager, in line with 35
percent and 30 percent bonuses awarded to executives as part of EMP.

In addition to the bonuses, the board approved a 19 percent salary
increase for both positions, to bring the salaries in line with a nationwide
compensation survey of top water utility executives by the American
Water Works Association.  The survey showed that the average salary
for the top executive of a water utility serving a population over 100,000
was $149,497.  Based on this data, during its April 2004 board meeting,
the board unanimously approved a salary recommendation of $126,000
for the manager and $120,000 for the deputy manager, both retroactive
to July 1, 2003.

These bonuses were problematic for two reasons.  During FY2003-04,
operating expenses without depreciation exceeded operating income by
$22.2 million, a 17 percent drop from FY2002-03, during which income
had already decreased by 65 percent.  In addition, while the policy-

Benefits of the human
resource pilots still
uncertain after six years
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making board has authority under the city charter to adjust the
compensation of the manager, neither the charter nor the board’s own
administrative policies include the same authority over the deputy
manager’s compensation.

Current board members we interviewed, the majority of whom are new,
confirmed that the policy-making board has no authority to award
bonuses to the deputy manager.  Current board members who were in
place at the time described the circumstances behind the previously
awarded bonus as “murky”, with evaluations primarily conducted
between the previous board chair and retired manager.  Acknowledging
the questionable practice described above, the current board has offered
no bonus incentive to the recently hired BWS manager and chief
engineer.  However, board members also report that they have not
established annual performance evaluation criteria for the current BWS
manager.

Lack of a finalized organizational chart shows continuing
instability

Despite the contract amounts spent and bonuses awarded to the BWS
manager and deputy manager, BWS still does not have a finalized
organizational chart.  The draft provided to our office still did not reflect
current operations, raising questions from the city Department of Human
Resources about the status of certain positions.  While the full
implementation of a new organizational structure could take years, the
lack of a stable foundation portrayed by an official organization chart
makes progress toward innovation even more difficult.

An organization chart defines specific job specialties, reporting
hierarchies and relationships among peers within the organization.  A well
designed organization chart defines jobs based on accountability for lines
of business, or specific products and services.  Clear individual
accountability for lines of  business empowers employees to run internal
businesses creatively, with a focus on adding value to the organization.

According to human resource professionals, problems stemming from a
faulty organization structure include political in-fighting, poor teamwork,
lack of customer focus, weak strategic alignment, slow pace of
innovation, a bureaucratic rather than entrepreneurial culture, pressure
for decentralization and outsourcing, and poor morale.  When structures
are built around personalities and politics, restructuring occurs every time
anyone changes jobs.  This expensive disruption induces cynicism.  For
management, this translates to difficulties in explaining to staff the
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rationale for the structure.  For employees, this instability results in
confusion, suppressing initiative and making it more likely for employees
to be passive and wait for the boss to tell them what to do.

Based on recommendations from its consultants, BWS reorganized from
eight divisions and three offices in 1998 to six operating units in 2001.
However, by the end of FY2004-05, the organization had expanded its
divisions to 12 operating units.  Within a six-year period from FY1998-
99 to FY2004-05, BWS had a total of four different organization charts.
Despite these many changes, we found that the latest organization chart
still did not reflect actual operations.

As stated previously, the lack of an official organization chart has raised
questions within the city’s Department of Human Resources (DHR)
regarding the status of various executive-management level staff.  While
BWS does not require authorization from city DHR for organizational
changes under EMP, BWS employees continue to be part of the larger
civil service personnel system.

The ultimate aim for the state legislature’s authorization of  EMP is that
any improvements would include recommendations to incorporate or
modify the project into the existing personnel system.  Keeping city DHR
apprised of organizational changes, while not required under Act 40,
would serve as a way to ensure that any improvements made by the
BWS through EMP would ultimately be applicable, and serve as a
benefit to the civil service system as a whole.

BWS’ conservative approach and focus on its core mission allowed the
water utility to be financially solvent in economically trying times.
Reengineering efforts, driven by the threat of privatization and desire for
autonomy “in perpetuity”, led the department in a new direction of
generating revenues through business development activities.  However,
in its rush to accomplish this vision, business projects were implemented
with insufficient analysis, timely documentation and management
oversight.  This led to problematic business deals that drained much
needed resources from the department, requiring significant expenditures
while generating minimal new revenue.  As a result of its business deals
and expenditures for the city, the BWS incurred $78 million in long-term
financial obligations by implementing business projects that were of
questionable benefit to its ratepayers.  While the business development
office was originally established to oversee such projects, its role,

Costly Business
Development
Projects
Implemented with
Questionable
Benefits to
Ratepayers
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function and purpose within the organization, as reflected by the duties
and responsibilities of its staff, remains unclear.

The department intended the business development office to be
responsible for the following functions:

• know markets and existing new customer needs;

• sell new products and services;

• optimize asset utilization;

• research and develop new technology and alternative sources;

• acquire new systems and facilities;

• analyze competitors; and

• create, design, and pilot new products and services.

The department promoted an existing administrator to the newly created
business development principal executive position in 2001.  The vision
for the business development office was to market the knowledge and
technical expertise that BWS has gained from its experience in operating
and maintaining Honolulu’s water system, thereby generating new
revenue sources, which would offset some of the cost of operations and
benefit ratepayers by deferring rate increases.

Business opportunities would also benefit the department by providing
advancement opportunities for BWS employees.  Moreover, BWS’
revenue base would be diversified   through projects such as recycled
water, and then incorporate successful projects into the larger
organization.  For example, staff members within the customer care
office were trained to take over accounts receivable and billing for
recycled water, while field operations staff were trained to fix leaks, as
well as other repair and maintenance operations specific to recycled
water.

Business development
office established to
generate revenues for
the board
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Staffing, responsibilities and reporting

Oversight for the business development office belongs to the Office of
Strategic Development, which also oversees the Water Resources
Division, as illustrated by the organization chart in Exhibit 2.6.  However,
the chief strategic development officer, an EMP position, has been
vacant since June 2005.

Exhibit 2.6
Strategic Development Organization Chart

Source:  Honolulu Board of Water Supply
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Since the business development office is officially staffed by only two
positions, the principal executive and a secretary, additional personnel
needs for projects are met by temporarily assigning employees from
other divisions or operating units.  The business development principal
executive explained that the BWS determined that it would be inefficient
to hire new staff who would be dedicated only to special projects.  The
executive also noted that coordinating with other division heads for
employees’ time during early phases of a project poses challenges when
staff members are needed to perform both their original and business
development responsibilities.

For example, the Honouliuli Recycled Water Facility has three BWS
employees providing field, customer care and regulatory monitoring
services who are officially assigned to the Customer Care Division: one
recycled water system coordinator officially occupies a water service
investigator position, a second recycled water coordinator is a lead
water mechanic, and a third employee – a recycled water program
specialist – is a customer relations assistant.  The recycled water
program specialist still performs customer relations assistant duties from
time to time, and the water service investigator is sometimes called upon
to do short-term water leak investigations in the Ewa area.

While these employees have been supervised by the business
development principal executive, effective July 1, 2006, the Water
Resource Management Division assumed responsibilities for overseeing
these employees.  As a result, the sole business development
responsibility remaining for the principal executive will be administering
the department’s contract with Veolia, formerly U.S. Filter, to operate
and maintain the Honouliuli Recycled Water Facility.  However, the
executive expects to oversee the upcoming U.S. Army water systems
privatization and future desalination projects.  In addition, the business
development principal executive has since been unofficially assigned
additional duties from his previous position, supervising the water quality
laboratory and ensuring compliance with environmental regulations.  This
executive expects to continue performing responsibilities for both
positions.

Business projects rushed with limited planning and oversight

Over the past six fiscal years, BWS has invested $78 million of its
resources to start up business development projects of questionable
value to ratepayers, increasing its financial obligations while justifying
these ventures as potential sources of new revenues to defer the need for
rate increases.  Such expenses include the following projects:
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• $1.1 million in architectural improvements to redesign a 5,355
square-foot office space for the Asia-Pacific Urban Institute at
Kapolei Hale in an effort to draw consulting work from the Asia-
Pacific region, and a separate BWS consulting project that
generated less than $10,000 in revenues;

• $48 million to purchase the Honouliuli Recycled Water Facility,
which had been built by U.S. Filter, now called Veolia, to help
the city meet the requirements of a U.S. Environmental
Protection Agency (EPA) consent decree;

• $13.5 million to purchase the Ewa Shaft from the Estate of
James Campbell, and rehabilitating the contaminated shaft at a
cost of $4.5 million, rather than condemning the property
outright; and

• $11 million to incorporate and construct a district cooling plant
to provide air conditioning at the John A. Burns School of
Medicine, plus $2.3 million over the next 20 years to fully own
equipment within the plant, and a $300,000 operating agreement
with Southland Industries.

While recycled water and district cooling appear to be technologically
viable and may pay off over the long run, they have yet to achieve the
desired impact of generating new revenue in amounts sufficient to
minimize water rate increases for ratepayers.  As a result, ratepayers are
now faced with a cumulative 57 percent increase in water rates over the
next five years.

One of the first projects pursued under business development or revenue
enhancement was to provide technical expertise through consulting
contracts with nations in the Asia-Pacific region.  While discussions
about this potential business opportunity had occurred as early as 2002,
a business plan was never finalized, and was still in draft form by January
2004.  The pursuit of these projects stopped that same year, as EMP
chiefs questioned whether they were consistent with BWS’ statutory
purpose.

Near the beginning of these BWS reengineering efforts, the previous
mayor expressed his vision of Honolulu as a gateway for knowledge-
based industries and professional services seeking to do business in Asia.
To fulfill this vision, the mayor’s plan was to bring various conferences to

Asia-Pacific consulting
projects pursued without
a business plan
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Honolulu: the China-America Conference of Mayors and Business
Leaders, the Japan-American Conference of Mayors and Chamber of
Commerce Presidents, and the Mayor’s Asia-Pacific Environmental
Summit Conference.  In December 2000, the mayor said that he wanted
to establish an urban institute in Honolulu designed to attract new Asian
mayors and public works directors to come to Honolulu to learn about
municipal finance and technology.  The mayor believed that this institute,
in turn, would provide the nexus for Hawai‘i businesses with technical
expertise to meet with officials from Pacific Rim nations.  In a 2001
speech made to the Consulting Engineers Association,  the BWS
manager said that the impetus for pursuing consulting work in Asia was
to address the needs of the “many people from other places” who had
sought technical expertise from BWS in the past, but had been turned
away.

Related to its plans for Asia-Pacific consulting, BWS funded $1.1 million
in architectural improvements to enhance approximately 5,355 square
feet of existing office space at Kapolei Hale to showcase the Asia-
Pacific Urban Institute/Kapolei Learning Center to support the former
mayor’s initiative to export BWS’ technical knowledge and expertise
through consulting contracts in the Pacific Rim.

Marketable services mismatched with BWS’ ability to execute

After drawing up contracts with governments in Samoa, the Philippines,
the Northern Marianas Islands and Pohnpei, BWS determined that
potential clients favored long-term operating contracts typical of private-
sector consultancies, which would have required public-sector
employees to spend extended time overseas.  However, this was not
deemed to be feasible, and BWS focused instead on shorter-term
projects.  As a result, BWS files showed only $6,000 in revenues from
water condition assessments for the American Samoa Power Authority.
Such projects have not been pursued since 2004.

In December 2001, BWS signed a three-year, exclusive teaming
agreement “in the public interest” with Hawai‘i-based engineering firm
SSFM International, Inc. to help identify opportunities throughout the
Pacific Rim and Asia.  Documents stated that SSFM provided a
“Congressionally authorized advantage” because of its designation as a
minority-owned firm.  According to the principal executive for business
development, there was no request for proposal (RFP) issued for this
agreement, but SSFM was selected after BWS issued a notice for
services related to exploring the concept of conducting business in Asia.
To its credit, the principal executive for business development said that
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BWS resisted pressure to pursue larger projects with SSFM in the
region, which would have required BWS staff to spend extended periods
overseas.

As part of a joint project with the Office of the Mayor,  the BWS funded
a total of  $1.1 million in improvements for the Asia-Pacific Urban
Institute (APUI), in time for a conference held from April 3-6, 2002 on
the first floor of Kapolei Hale.  Architectural improvements and water-
themed design features included displays relating the “Story of Water”, a
technology display and a consultants’ display offering solution packages
from BWS and Hawai‘i consultants; a lounge with sofas, chairs and a
coffee table; a study and library, and an 18-seat conference table with a
60-inch plasma screen and video conference facilities.  Partners in the
conference included funding agencies such as the Asian Development
Bank and the U.S. Agency for International Development.  The
conference was reportedly attended by representatives from 15
countries, including China, Thailand and India.

Despite remaining mostly unused after the conference, the BWS entered
into a five-year, $1-a-year lease with the city from December 1, 2004 to
December 1, 2009 “or whenever the Board makes a determination that
the use of the APUI premises is no longer necessary or desirable
whichever occurs first.”  This agreement was executed on December 30,
2004, three days before the previous mayor’s term in office ended.  A
portion of this space has been occupied by the Office of the City Auditor
since April 2005.

Consulting contracts with Pacific Rim yielded only $6,000 in
revenues

Between 2002 and 2005, BWS signed service agreements with public
water utilities in the Philippines, the American Samoa Power Authority,
and the Pohnpei Utilities Corporation.  However, the principal executive
said that the resulting projects were small, ranging from $5,000 to
$10,000.  Project files indicate that these agreements resulted in
revenues only from the Samoan utility: $4,115 for a two-day training
and $2,000 for analyzing water samples for compliance with U.S.
Environmental Protection Agency-approved test methods.  Project files
also indicated that the BWS conducted a three-day assessment of the
chlorination equipment and practices of the Commonwealth of the
Northern Marianas Islands, but revenues were not documented.  Thus,
BWS spent $1.1 million on a training facility and pursued travel to Asia
and Pacific regions for a business venture that did not match the
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organization’s mission and ability to execute.  Furthermore, the business
did not generate sufficient revenue for the investment made.

BWS purchased the Honouliuli Recycled Water Facility for $48 million
from U.S. Filter in 2000,  reversing the previous manager and board’s
management decision in 1997 refusing the city’s offer to take over the
plant.  The plant had originally been designed, built, financed, owned and
operated by U.S. Filter under a 20-year, $140-million agreement with
the City and County of Honolulu, to help the city comply with certain
conditions under a 1995 U.S. Environmental Protection Agency consent
decree.

Background on recycled water and Honouliuli purchase

On May 15, 1995,  the U.S. Environmental Protection Agency (EPA)
filed a consent decree alleging that the City and County of Honolulu
violated the Clean Water Act due to chronic sewage overflows and
spills, which discharged raw sewage or partially treated wastewater from
its collection system.  In addition to agreeing to address sewage
infrastructure problems, the city also agreed to commit at least $20
million to wastewater reuse as a supplemental environmental project.
The city agreed “to beneficially reuse wastewater” under a specific
schedule beginning with at least 5 million gallons per day (mgd) of
municipal wastewater by June 30, 1999; and increasing to at least 10
mgd by July 1, 2001.

In March 1998, the former mayor proposed plans to strip the BWS of
its semi-autonomous status and merge it with the sewer system, in what
would later be called the Department of Environmental Services.  Such a
reorganization required city council approval and a voter-approved
charter amendment.  The city council objected to the merger proposal,
along with BWS board members and employees.  That same month, the
BWS manager resigned, citing disagreements with the city administration.
The mayor reintroduced the proposal in May 1998, but the city council
postponed action, pending a study on the merger’s potential financial
impact.

On December 24, 1998, the city contracted with U.S. Filter to develop,
plan, design, finance, own, construct, operate and maintain a recycled
water facility adjacent to the city’s wastewater treatment plant, with an
ultimate capacity to produce 10 million gallons per day of recycled
water.  The contract stated that U.S. Filter would be willing to market
recycled water, identify and pursue other recycled water customers.

Purchase of a $48 million
recycled water plant
relieved the city of certain
Environmental
Protection Agency
obligations
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The BWS deputy manager said that the city had approached BWS in
1997 to take over the planned water recycling plant, but management
had refused.  In contrast, the subsequent manager viewed recycled water
as a water conservation measure, and started talks in 1999 with the city
and U.S. Filter to have BWS purchase and operate the facility.  On July
20, 2000, all three parties signed agreements for U.S. Filter to sell the
plant to BWS for $48 million, contingent upon the satisfaction of certain
performance standards.  BWS, in turn, retained the company to continue
operating and maintaining the plant after the sale, for a service fee
consisting of a fixed rate plus variable rates based on the volume of
recycled water produced.

Recycled wastewater was formerly used in the United States mainly for
purposes that did not require high-quality water, such as irrigating
pastures or nonfood crops.  Today, highly treated wastewater is used for
urban irrigation, toilet flushing, industrial needs, and indirect potable
reuse, such as recharging local underground aquifers.  Additionally,
industrial users purchase recycled water to use in cooling towers, boiler
feed, and other manufacturing processes.  The United States produces
an average of 2.6 billion gallons of recycled wastewater daily.

The Honouliuli Recycled Water Facility is able to produce 12 million
gallons per day of recycled water from wastewater discharged from the
neighboring city-owned wastewater treatment plant.  The recycling
facility produces two grades of recycled water: R-1, which is used for
irrigating crops and landscaping, and Reverse Osmosis (RO) water,
which is used for industrial purposes at refineries and power plants.
Neither grade is suitable for drinking, but according to the state’s
Department of Health standards, the R-1 process produces water that is
99.9 percent pathogen-free and is deemed safe for human contact.

During the R-1 process, wastewater passes through rapid mix tanks,
flocculators that aggregate particles, filters, ultra-violet (UV) light
disinfection and a transfer pump station for eventual use in landscaping,
and on nonfood crops and greenbelts.  This comprises the majority, up
to 10 mgd, of water produced by the plant.  R-1 water is delivered
mostly through pipes to man-made “lakes” in golf courses.  The golf
courses then use their in-house irrigation systems to distribute the water
for irrigation.  Demand for this type of water can vary based on weather
conditions.  For example, during this year’s six-week spell of rain, a
BWS recycled water staff reported that demand was virtually zero.  The
principal executive for business development said that, on average, BWS
charges 55 cents per 1,000 gallons of R-1 water.
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The rest of the recycled water produced by the Honouliuli facility, an
estimated 2 mgd, consists of RO water used by industrial customers.
RO water is essentially treated by forcing water through an ultra-fine
membrane, allowing only water to pass through.  Demand for RO water
is steadier than R-1 water because the customers are manufacturing
facilities whose operational demand is not as affected by rainfall levels as
R-1 water customers.

The principal executive for business development said that RO water
costs more to produce, and uses more electrical power than R-1 water.
BWS charges $5 per 1,000 gallons for RO water.   This constitutes
significant savings for private sector industrial clients, who previously
purchased potable water at $1.98 per 1,000 gallons, but incurred added
costs to staff, operate and maintain pumps to demineralize the water at
an additional cost of $4 to $5 per 1,000 gallons.

Purchase prompted an additional $2.8 million in consultant
contracts

After the BWS purchased the recycled water facility, it entered into an
additional $2.7 million in consultant contracts to market recycled water
and related services.  Exhibit 2.7 lists BWS’ consultant contracts to date
for the Honouliuli Recycled Water Facility, subsequent to its purchase in
2000.
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CH2M Hill’s first contract pertaining to water recycling was bundled
with BWS’ attempt to acquire the U.S. Army’s water system.  The
original contract amount for portions specific to recycled water totaled
$775,000 plus $100,000 for program management.  An additional
$125,000 was added to contract amounts to include technical analysis
such as flow monitoring, as well as business analysis such as due
diligence audit of the existing facility, operations and sales of recycled
water.  CH2M Hill’s second contract pertaining to recycled water
entailed continuing technical evaluation work required to transfer the
water recycling facility from U.S. Filter to BWS, and implement its first
year of operations following its March 31, 2003 purchase.

Exhibit 2.7
Consultant Contracts Related to the Honouliuli Recycled Water Facility

Source:  Honolulu Board of Water Supply

Contractor   Contract Term    Description of Services   Amount 

CH2M Hill   
Nov. 2001 to Nov. 
2003   

Water services expansion for 
water reclamation facility   $1,000,000 

Pacific Management 
Consultants   

Aug. 2002 to Aug. 
2003   

Marketing services to identify 
new recycled water 
customers   $125,000 

Kobayashi, Sugita and 
Goda   

March 1, 2001, as 
necessary to execute 
contract amendments 
or litigation as required   

Legal services to represent 
BWS with regard to the 
operating agreement for the 
reclamation facility   $600,000 

Brown & Caldwell   Jan. 2002 to Jan. 2003   
Media and information 
materials for public outreach   $325,000 

CH2M Hill   July 2003 to July 2005   

Continuing technical 
evaluation work to transfer 
Honouliuli Recycled Water 
Facility from U.S. Filter to 
BWS   $450,000 

Horwath Kam & Co.   
Sept. 2003 to Sept. 
2005   

Auditing operating and 
maintenance costs since 
commercial operations and 
transfer dates   $225,000 

       
   Total      $2,725,000 
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The transfer from U.S. Filter to BWS required additional services of the
legal firm Kobayashi Sugita & Goda to deliver a formal operating
agreement and formalize a common interpretation of performance
standards.   In addition, CPA firm Horwath Kam & Co. was contracted
to audit all costs associated with operating and maintaining the facility
during the three year-gap between the start of commercial operations
and official transfer of ownership from U.S. Filter to BWS.

Two of the contracts for recycled water comprised marketing activities,
one for marketing firm Pacific Management Consultants and another for
environmental engineering firm Brown & Caldwell.  Pacific Management
Consultants’ scope of work included marketing activities related to
identifying new recycled water customers, initiating and coordinating
meetings with potential customers, promoting the use of recycled water
to the public, assisting elected officials in writing incentive programs, and
assisting the board in developing legally binding agreements with potential
buyers.  There was no documentation of specific reporting requirements.

Brown & Caldwell’s scope of work also included marketing activities,
specifically delivering media and information materials for public
outreach.  This included producing informational brochures, fact sheets, a
five-minute water recycling video, and an interactive CD, and providing
scripts for BWS employees to use for visitors’ tours of the recycled
water plant.

Revenues did not exceed operating expenses for the first three
years

The principal executive for business development said that the plans to
acquire two other wastewater treatment plants, in Waianae and
Wahiawa, were dropped after due diligence showed that they would not
be financially feasible.  According to a financial model developed by
contractor RBC Dain Rauscher in 2001 to evaluate the acquisition of the
city wastewater treatment plants, the outcome of the analysis results in a
shortfall of stand-alone revenues to meet debt service and expenses for
every scenario and will require supplemental BWS’ water revenues,
anticipated to come from capital improvement bond issues.

Exhibit 2.8 shows anticipated revenues and expenses for the Honouliuli
Recycled Water Facility based on the due diligence reports, compared
to actual revenues and expenses, as recorded by the BWS Finance
Division.
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Exhibit 2.8
Honouliuli Recycled Water Facility Due Diligence Projected vs. Actual Revenues
and Expenses for Recycled Water Sales, FY2001-02 to FY2004-05

Source:  Honolulu Board of Water Supply

First-year revenues from recycled water sales were 29 percent higher
than projected, but actual expenses were 82 percent higher the first year.
Over the past four years, annual revenues have averaged 6 percent
higher than their consultant anticipated and annual expenses have been
54 percent higher.  The principal executive for business development
said that revenues have been sufficient to cover operating expenses, but
BWS will need to subsidize capital expenses with potable water
revenues.

Section 7-105(e), RCH, gives BWS the authority to acquire by eminent
domain, purchase, lease or otherwise, in the name of the city, all real
property or any interest therein necessary for the construction,
maintenance, repair, extension or operation of water systems of the city.
In connection with this authority, BWS levies water system facilities
charges on all new developments requiring water supplies from the water
utility’s system or additional water supplies from existing water services.
Developers are exempt from this charge when they install, at their own
cost, a complete water system including source and transmission, and
daily storage facilities.  BWS requires developers to pay this charge
before water services are made available to the developments.  We

Special exemptions and
less than favorable
agreements with the city
and Campbell Estate
have cost the BWS over
$18 million

Fiscal Year
Projected          
Revenues

Projected        
Expenses

Projected Income  (Loss)       
(Revenues minus Expenses)

FY2001-02 $2,348,950 $2,097,290 $251,660

FY2002-03 $2,620,700 $2,626,732 ($6,032)

FY2003-04 $4,175,600 $3,018,356 $1,157,244

FY2004-05 $5,478,460 $3,294,278 $2,184,182

Fiscal Year
Actual          

Revenues
Actual                

Expenses
Actual Income (Loss)           

(Revenues minus Expenses)

FY2001-02 $3,028,787 $3,826,218 ($797,431)

FY2002-03 $3,405,958 $4,320,848 ($914,890)

FY2003-04 $3,641,686 $4,446,429 ($804,743)

FY2004-05 $4,172,324 $4,048,182 $124,142
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found that the BWS deviated from this practice in two instances:  first,
when BWS finished construction begun by the city on its Ewa Villages
project, and second, when BWS purchased Ewa Shaft from Campbell
Estate.

Completing the city’s Ewa Villages water system cost ratepayers
$1.3 million

Based upon negotiations with the city, the BWS agreed in FY1999-00
to deviate from its standard policies regarding a developer’s
responsibility to construct the related water infrastructure for the city’s
low-income housing development known as Ewa Villages.  The size of
the development required the city to build a specified water system and
convey it to the BWS. The city began construction of the water system
infrastructure, but BWS subsequently agreed to complete the unfinished
phases of the work before finalizing the city’s portion of total
infrastructure costs that directly benefited the Ewa Villages project.  As a
result of this tentative arrangement, BWS’ financial audit for FY1999-00
reported a dispute between the two parties with regard to the city’s
share of costs.  This issue was resolved in FY2005-06, resulting in BWS
recording $1.6 million in uncollectible water service facilities charges.
BWS management stated that the amount recorded, net of its reserves,
would not have a material adverse effect on the financial statements.
Nevertheless, this is a significant amount of anticipated revenue that was
not collected.

Ewa Shaft purchase agreement favored estate at ratepayers’
expense

BWS also deviated from this same practice when it purchased the Ewa
Shaft from Campbell Estate for $13.5 million in March 2001.  The
property was officially condemned for BWS’ public use in November
2001, eight months after BWS acquired the property.  Instead of its
standard practice of placing responsibility for the water source on
developers, BWS plans to spend another $4.5 million in bond proceeds
to rehabilitate the contaminated well and shaft facilities, and construct
water infrastructure without any reimbursement from the estate.  In
addition, BWS agreed to provide 15 million gallons per day (mgd)  for
use by landowners in the Ewa plain.  However, the State Commission on
Water Resources Management eventually gave BWS an allocation of
only 12 million gallons.  This places responsibility on BWS to supply the
remaining 3 mgd to Campbell Estate from other areas.  In addition, even
though the BWS knew that the water from the shaft was contaminated at
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the time of purchase, BWS agreed to release Campbell Estate from any
liabilities pertaining to hazardous materials or groundwater chemicals.

BWS’ capital projects branch chief said that BWS purchased the shaft
because it was large enough to service more than one development
project.  By purchasing the shaft, BWS can manage the water source,
Pu‘uloa aquifer, as one entity rather than having several different
development companies managing this large resource.  Once the
rehabilitation of the Ewa Shaft is completed, the BWS will control
allocations to the different developers that will use the water within the
BWS system.  In 2004, BWS required Gentry Investment Properties to
install water system improvements to serve its project in the Ewa Makai
area, which the developer estimated would require 1 million gallons of
water per day.  While BWS may eventually recoup costs by controlling
allocations to future developers using water from the Ewa Shaft,
deviating from its standard practice of placing this responsibility on
developers and releasing the estate from liabilities could result in
unknown additional future costs.

While district cooling is primarily an electricity cost-saving measure,
BWS absorbed capital costs for a redesign of the University of Hawai‘i
John A. Burns School of Medicine building in Kakaako to incorporate a
district cooling plant into its facility.  Because this was a new business
venture and new technology for BWS, the manager gave the EMP chief
of strategic development broad latitude in establishing the business and
managing associated contracts.  As a result, inadequate management
oversight over BWS’ consultant placed in charge of the district cooling
plant at the John A. Burns School of Medicine (JABSOM) in Kakaako
resulted in $11 million in capital expenditures and costly contract terms
requiring additional  expenditures of  $2.35 million over 20 years
($188,570 annually) to own the district cooling equipment; $158,556 in
annual lease rent and annual credits of $400,000 to fulfill a guarantee that
the facility would save $100,000 annually in electricity costs.

Background on BWS’ involvement in district cooling

District cooling is a system that distributes water from one or more
sources to multiple buildings  for air conditioning or other uses.  One type
of district cooling is called deep water source cooling (DWSC).  The
basic concept is to use naturally occurring cold water to produce chilled
water that can be used for cooling buildings as an alternative to
traditional on-site, energy intensive air conditioning equipment.  Ideally,
naturally occurring water at a constant temperature – 40°F to 50°F or

District cooling
agreement with the
University of Hawai‘i
costly to the board
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less – is withdrawn from deep areas within lakes, oceans, aquifers and
rivers and is pumped through the primary side of a heat exchanger for air
conditioning purposes.

The BWS’ participation in district cooling is the result of two events that
convinced BWS to implement this technology at Kakaako:  (1) the
BWS’ discovery of 60°F water off Kalaeloa – and the potential for
cooler water at lower depths – while digging a test well for a future
desalination plant, and (2) a presentation on the implementation of district
cooling at the Natural Energy Laboratory of Hawai‘i at Keahole Point on
Hawai‘i Island at an alternate energy workshop sponsored by the state
Department of Business, Economic Development and Tourism in March
2003.  At the workshop, BWS’ then-chief of strategic development met
with two individuals who would later form Honolulu Cooling Networks
(HCN): the chief executive officer of FVB Energy, who spoke about the
technology of district cooling systems, and the president of Norventus
Group, who spoke about project financing for district cooling systems.

Deficient oversight by BWS management resulted in a one-sided
agreement

The John A. Burns School of Medicine (JABSOM) building was under
construction in Kakaako when HCN convinced BWS to develop a
district cooling system.  BWS determined that having the plant in that
structure was preferable to building pipelines, which was estimated to
cost $30 million upfront.  Although the medical complex was under
construction, the BWS manager agreed to incur the additional cost of
stopping JABSOM construction to redesign its original cooling structure
and house the district cooling plant, in order to launch the business.

In January 2004, BWS contracted with HCN for $850,000  to develop
everything from preliminary financial and market analysis, to designing the
plant and the business plan, to hiring an operator, to providing customer
support.  BWS’ involvement was limited to contract oversight by the
chief strategic development officer and technical assistance by the
principal executive of the water resource management office.  Even
though HCN had conducted feasibility studies as early as October 2003,
the contract was not officially executed until April 2004.  By December
2004, change orders more than doubled HCN’s compensation to $1.8
million, with the addition of plant construction-related activities such as
progress reports, verification of construction work, construction
coordination minutes, providing owner’s representation for district
cooling plant testing and start-up oversight, punch-list services, including
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code compliance review and walk-thru on behalf of BWS.  The contract
term was also extended to August 31, 2005.

By the time the project was completed in September 2005, BWS spent
a total of $11 million in capital expenditures, the BWS manager who
approved the project had retired, and the chief strategic officer resigned,
leaving no supporting documentation for the district cooling negotiations
and agreements to guide BWS’ remaining managers.

Guaranteed $100,000 annual savings for JABSOM costs BWS
$400,000 a year

The BWS’ former chief of strategic development guaranteed the
University of Hawai‘i an annual savings of $100,000 in electricity costs
over JABSOM’s originally designed cooling tower.  However, after the
chief of strategic development resigned, BWS management was unable
to find prior calculations of how much BWS would need to charge to
recoup its investment and cover this guarantee.  Subsequent analysis
showed that, in order to generate the savings promised, BWS would
have to credit JABSOM a total of $400,000 a year.  For example, if
JABSOM’s annual charge for cooling is $1 million, BWS would only
collect $600,000.

BWS also agreed to contribute $5.5 million to fund installation of the
cooling system, which included source and injection wells, piping
structures, equipment, and necessary fixtures.  Despite this investment,
the sales agreement states that JABSOM retains $2.35 million interest in
the plant over 20 years. BWS thus owes JABSOM $188,570 annually –
included in the $400,000 energy savings credit– for the next 20 years in
order to own all the district cooling equipment in JABSOM’s central
services building.  In addition, BWS pays JABSOM to lease space for
that portion of the cooling plant that stores the district cooling equipment,
plus one office space, for $158,556 annually.

As BWS pursues another district cooling project in Kô ‘Olina,  the
organization has learned to reduce its dependence on consultants to
formulate cost-benefit scenarios by training one of its engineers to lead
the project.  However, BWS continues to lack technical expertise in
district cooling  and will need to develop relevant project evaluation
criteria to avoid any future one-sided deals with its consultants and its
clients.
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Locally and across the nation, water utilities are faced with aging water
mains and significant costs to repair and replace failing systems.  In a
2005 study of innovative and sustainable maintenance management
system practices, the EPA profiled leading utilities and found that many
adopted proactive asset management practices to meet current and
future customer, environmental, and service levels at the lowest possible
life-cycle cost.  Accomplishing the desired outcomes, such as reducing
the number of water main breaks, requires accurate information on
critical asset conditions, ensuring planned maintenance and replacement
activities occur consistently and reliably, and maintaining a deliberate and
disciplined capital improvement process.

Due to the widespread adverse effects of water main breaks in
particular, our audit focused on the resources allotted to the repair and
replacement of a particular asset: water mains, or pipelines.  A water
main break is the structural failure of the barrel or bell of the pipe.
Significant water main breaks can produce a substantial loss of pressure
and flow at the point of the break and elsewhere in the system and
therefore tend to be readily detectable and require immediate attention.
Corrosion is a major cause of pipe strength deterioration, along with
damage, traffic loads, manufacturing flaws, installation errors, and soil
movement.  The cumulative effect of these various conditions over time
can also cause main breaks.

New and expanded information system capabilities have resulted in
efficiencies for BWS’ maintenance activities.  These advances, however,
are nullified by inadequate budgets that leave funds sufficient only for the
most critical water main repairs.  Despite the deputy manager’s assertion
to the contrary, the fact is that repair and replacement has had to
compete for funds with other capital projects and has historically come
up short of what is sufficient for preventive maintenance.

Contrary to its stated aggressive water main replacement plan, there has
been no significant and sustained decrease in the number of main breaks
each year.  In addition, the department reports that deficient project
management practices have reduced the amount of resources available
for budgeted repair and replacement projects.  Without a significant
increase in attention and resources, it is likely that the number of water
main breaks will remain at the current average of 389 annually or
possibly increase as water mains reach and exceed their useful life spans.

Limited Budgets for
Pipeline
Maintenance Have
Been Sufficient
Only for the Most
Critical
Infrastructure
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Aging water mains and the significant costs to repair and replace failing
systems pose financial challenges to water utilities locally and across the
nation.  Proactive maintenance refers to one aspect of managing
infrastructure-related assets, such as pipelines and equipment, to
minimize the total cost of owning and operating them while maintaining
adequate service to customers.  The goal of proactive maintenance is to
maximize water mains’ useful life to help minimize costly emergency
repairs and disruptions such as interrupted water service and traffic flow.
American Water Works Association guidelines indicate that to enhance
maintenance activities, water utilities should:

• be proactive;

• establish management programs geared to specific distribution
system components; and

• develop progressive information management tools.

Specifically, proactive asset management systems merge what is known
about an organization’s capital assets with (1) rehabilitation standards
and costs, and (2) risk assessments of asset failures to identify critical
assets.   Utilities characterize the condition of capital assets and quantify
an ongoing renewal program to maximize their reliability.  This approach
provides transparency to mid- and long-term financial requirements for
achieving performance objectives.  According to the EPA, the ability to
prioritize and schedule repair, rehabilitation or replacement based on
pipe condition can be especially valuable for systems that have a
substantial amount of high-consequence pipes that are approaching the
ends of their service lives, but also have insufficient funds to address all
the deteriorated pipes at one time.  Optimized asset management plans
can be used to maximize the use of limited resources, as shown by those
utilities identified by the EPA as industry leaders:

• Seattle, Washington, has used its asset management system to
identify assets that could be most efficiently run until failure or
breakdown, based partially on life-cycle cost, rather than
performing preventive maintenance.  During the same period that
the management system was implemented, Seattle reported
saving $150 million in three years due to avoided capital
replacement requirements.

Proactive maintenance of
pipelines contributes to
infrastructure
sustainability
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• Orange County, California, saved over $30 million after
developing its asset management strategic plan and reorganizing
capital improvement priorities.

• Eugene, Oregon’s targets for increasing planned maintenance on
their pump stations is anticipated to decrease need for more
costly corrective maintenance.

The consequence of not having such a system and deferring major or
minor capital improvements can ultimately result in higher costs to the
utilities, according to the Government Accountability Office.  In addition
to the costs to repair the damaged pipeline, water main breaks can pose
logistical, economic and health and safety problems for the public and
businesses ranging from drinking water service disruptions and
contamination, traffic congestion, lost revenues for businesses, property
damage, and water loss for fire fighting; to lost drinking water revenue,
costs for emergency response, treating drinking water for contaminants,
and damage claim payments from inconvenienced members of the public.

BWS’ reengineering efforts helped the department recognize the
limitations of its paper-based, reactive maintenance program.  As a
result, BWS has taken initial steps to determine information and
technology needs to create a more proactive maintenance management
system.  However, resources for fully implementing this system have
been hampered by insufficient budgets, and problems with project
management and accounting practices.  Consequently, BWS’ capital
program for existing water mains remains primarily reactive, in response
to known problems, rather than proactive, in which planned maintenance
and replacement projects are initiated before breaks occur.

Providing adequate resources is crucial to maintaining a deliberate and
disciplined capital improvement process, and to ensuring that planned
maintenance and replacement activities occur consistently and reliably.
BWS’ adopted criteria ranking and scheduling, and expanded
information system capabilities have resulted in efficiencies for BWS’
current and planned maintenance activities.  These advances, however,
are nullified by inadequate budgets that leave funds sufficient only for the
most critical water main repairs.  Despite the deputy manager’s assertion
to the contrary, the fact is that repair and replacement has had to
compete for funds with other capital projects and has historically come
up short of what is sufficient for preventive maintenance.

Budgets for pipeline
projects have declined
significantly over the past
seven years
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Over the past six fiscal years, budgets for projects to repair and replace
the existing potable water pipelines declined by 95 percent.  While BWS
has budgeted an average of $38.5 million for all phases of projects
(planning, design and construction) to maintain, repair and replace the
existing potable water mains from FY1998-99 to FY2004-05, pipeline
budgets have been inconsistent, and have ranged from a high of $59.4
million in FY1998-99, to a low of $3 million in FY2004-05.  Exhibit 2.9
compares pipeline budgets with BWS’ total capital program over the
past six fiscal years.

Exhibit 2.9
BWS Budgets for All Pipeline Projects, FY1998-99 to FY2004-05
 

  FY1998-99 FY1999-00 FY2000-01 FY2001-02 FY2002-03 FY2003-04 FY2004-05 

TOTAL CAPITAL 
PROGRAM $164,324,000 $122,855,500 $127,829,000 $130,563,900 $86,793,700 $101,845,800 $103,251,200 

ALL PIPELINE 
PROJECTS  $59,376,000 $48,942,500 $33,715,000 $47,005,000 $40,264,400  $37,326,000  $2,964,000 

PIPELINE 
CONSTRUCTION-
ONLY $24,961,000 $39,121,000 $29,000,000 $42,810,000 $32,320,000  $29,675,000  $2,690,000 

 

Note:  Includes repair, replacement and maintenance of existing potable water pipelines
Source:  Honolulu Board of Water Supply

During that same time period, budgets for pipeline construction-only
projects have also fluctuated.  BWS budgeted an average of $28.7
million for pipeline construction-phase projects on existing water mains,
ranging from a high of $42.8 million in FY2001-02, to a low of $2.7
million in FY2004-05.

Annual pipeline replacement far from aggressive

In November 2005, the deputy manager reported to the city council that
BWS has an aggressive water main replacement plan that will, over time,
result in a reduction in main breaks.  According to BWS engineers, with
an expected useful life of 50 years for pipelines, BWS should replace
approximately 32 to 40 miles of pipeline each year.  However, from
FY1998-99 to FY2004-05, the department has budgeted enough to
replace half of that number, averaging 22 miles per year.  We found that
over the past six fiscal years, BWS has budgeted construction projects
totaling no more than 30 miles, and as few as 2 miles, as presented in
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Exhibit 2.10.  At current budget levels, BWS is essentially expecting
pipelines to stretch their useful lifespan to 100 years, twice as long as the
default period recommended by the American Water Works
Association.

Available funding is a determining factor for pipeline projects

Seeking an explanation for the declining number of miles of existing water
mains scheduled for construction, we asked the deputy manager whether
this was caused by resources expended for business development
projects, debt service, human resource initiatives (e.g. Multi-Skilled
Worker pilot), or other priorities from FY1998-99 to FY2004-05.  In
response, the deputy manager acknowledged the need for scheduling
more repair and replacement projects, and that a water rate increase is
needed to accomplish that work.  However, the deputy manager
maintained that none of those items in the board’s prior budgets reduced
funding for existing potable water main projects.  Another BWS
administrator reported that the availability of funds has always been a
determining factor in scheduling repair and replacement projects.

Exhibit 2.10
Annual Miles of Potable Pipeline Budgeted for Construction,
FY1998-99 to FY2004-05 
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determining factor in scheduling repair and replacement projects.
The deputy manager also noted that programming projects at an annual
replacement rate of 40 pipeline miles is impractical, as BWS’ engineers
cannot manage, administer and review that many projects with their
existing workload.  In addition, resources had been encumbered year
after year for projects that were not ready for construction due to
unfinished design or lack of permits.   In response to management’s
review in FY2004-05, BWS engineers identified 16 design-phase
potable water main projects with outdated plans, for which $2.6 million
has already been spent.  Additional funding will be needed to update the
plans before proceeding with construction, or risk damaging
underground infrastructure that is not reflected in the plans.  For
example, in 2003, construction crews using plans drawn in 1999
accidentally severed underground wires while replacing water mains
along Farrington Highway.  BWS had to stop further work on the
project until the plans were updated, incurring additional costs.  As a
result of these experiences, BWS management instructed engineers to
discontinue encumbering funds for construction before design is complete
and all the necessary permits have been obtained.

Despite what the deputy manager described as aggressive replacement
plan projected to decrease water main breaks, the number of water main
breaks has not significantly or consistently decreased over the past six
fiscal years, as shown in Exhibit 2.11.  During calendar years 1999 to
2005, the BWS’ field operations crews responded to an average of 389
water main breaks annually—more than one per day, ranging from a low
of 338 in 2003 to a high of 411 in 2000.  When asked about the
consistent number of water main breaks annually, one BWS engineer
stated that more resources for repair and replacement are needed to
significantly and consistently reduce the number of water main breaks
annually, since funding is sufficient only to address the most critical water
mains.
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While BWS attempts to correct inefficient project management
practices, the current limited budget leaves only enough resources to
repair and replace the most critical water mains, rather than proactive
maintenance management.  Without a significant increase in attention and
resources, O’ahu’s residents and businesses can expect the current rate
of water main breaks to continue, and possibly increase, as the pipelines
exceed their useful lifespan.

While pipeline repairs are currently based on a reactive approach, BWS
has taken steps toward a more proactive system by developing specific
criteria for prioritizing which water mains need to be replaced, and
replacing its paper-based system of maintenance-related records and
maps with those same documents in electronic format, and advanced
information systems.  Prior to 2000, rehabilitation and replacement
projects were scheduled one or two years in advance.  In 2001, BWS
adopted criteria and priority ranking to classify and prioritize repairs for
water mains thereby providing a means to minimize customer impacts
and costs, and maximize return on infrastructure investment.

Criteria include (1) history of water main breaks and known conditions
that could lead to main breaks or failures; (2) fire protection, ensuring
city hydrants are functional and meet regulatory standards; (3) public

Exhibit 2.11
Annual Number of Water Main Breaks, 1999 to 2005 
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Maintenance
management system is
still in transition
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impact, with higher priority placed on major traffic routes, and essential
services such as schools and hospitals; and (4) project coordination with
other planned city and state construction projects.

Since 2001, BWS has entered asset information, as-built drawings and
other records into electronic format and implemented Internet-based
information systems.  BWS also upgraded to a geographic information
system (GIS), an electronic mapping system linked to an intelligent
database, along with Honolulu Online Utilities (HONU), a Web-based
application that links GIS with customer accounting and electronic
document management.  Through these systems, field operations can
readily access maps, as well as asset, maintenance, and customer
information for current repair and replacement work.  As of 2004, the
water utility’s GIS system has been used to access information to help
predict water main breaks.  While these systems comprise the
components of a computerized maintenance management system
(CMMS), a systematic plan to proactively repair and replace existing
water mains based on this information is not yet available.

Field Operations is still in reactive mode

Even with the information and data system advancements, BWS
acknowledges that the water utility is still in reactive mode when it comes
to water main breaks.  The history of main breaks, known deficiencies of
infrastructure components, and soil conditions are used to monitor
maintenance, repair and replacement needs.  However, BWS still does
not have comprehensive data on what is getting maintained, how much is
being spent on parts and materials, or how much money and effort it
takes to fix a particular component.  Instead, current information is
limited to knowing that a crew went to a particular location and charged
their expenses to a generic category like hydrant maintenance.

Pending full implementation of the computerized maintenance
management system (CMMS), maintenance-related records are
manually completed in paper form, preventative maintenance scheduling
is done manually, and usually not based on usage or maintenance history.
This means information is not readily available for trend analyses that can
identify causative factors.  Full implementation of the CMMS began in
May 2006, and BWS anticipates the process to be completed in 18
months.

The CMMS will give BWS access to detailed asset and maintenance
information enhancing analysis and decision-making to proactively
replace pipes before they burst, and maintain valves before they become
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immobilized and have to be replaced.  Each asset will have an assigned
work plan identifying installation, repair and replacement work on that
asset, and a parts list of materials used from inventory when that work
plan is executed.  Moreover, when the asset reaches the end of its useful
life, the CMMS will generate a work order for replacement rather than
preventive maintenance.  The department expects this proactive
approach will be more cost-effective than emergency repairs.  However,
the effectiveness of these tools is diminished unless the information
contained within these data systems is matched with appropriate
resources to maintain a deliberate and disciplined capital improvement
program of recommended repairs and replacement.

Project management and accounting deficiencies hampered
available resources

In addition to declining budgets, resources available for projects to repair
and replace existing water mains have been further reduced by deficient
project management practices that tied up resources for projects that
were not ready for construction.  In some cases, such projects
languished for years.  The result was fewer resources for capital projects
overall, and even less resources available for repair, replacement and
maintenance.

In its FY2004-05 capital program, we found that the department deleted
or deferred 22 out of 26 budgeted water main construction projects.
The deputy manager attributed the drastic cancellation and deferrals of
84 percent of its budgeted water main projects to problems in
accounting methods oversight and longstanding project management
problems, including prematurely encumbering construction funds.  In
FY2004-05, BWS undertook a project-by-project review and
cancelled those projects that had not started and needed updates to
plans or permits.

Project management and monitoring continues to be a challenge,
according to BWS board members, impacting the availability of
resources.  As of June 30, 2005, BWS reported $2.6 million in
expenditures for outdated design-phase pipeline projects yet to be
constructed, the oldest of which was budgeted in FY1998-99.  Also in
FY2004-05, management discovered that its accounting practices were
deficient.  Generally Accepted Accounting Principles (GAAP) requires
state and local governments to use governmental funds to account for
“governmental-type activity,” which includes services largely funded
through non-exchange revenues, like taxes, and enterprise funds to
account for “business-type activities” such as services primarily funded
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through user charges.  Government funds use the modified accrual basis
of accounting, which recognizes encumbrances, while enterprise funds
use the accrual basis of accounting, which does not recognize
encumbrances.

BWS management discovered that, by enterprise fund standards, BWS
appeared to be flush with cash and solvent on a cash flow basis.  In
reality, on the basis of government fund accounting, BWS had over-
encumbered contract funds for projects that had languished on the books
year after year.  The deputy manager reported that financial information
is now provided on both government and enterprise fund bases.  BWS
finance staff reported that the budgeting function for NALU, BWS’
automated financial system, is used offline because the software –
created by private firm J.D. Edwards – was not set up for government
accounting.

While these issues are currently being addressed, the lack of resources
has resulted in the deferral of water main repair and replacement
projects.  Although the BWS has used project prioritization criteria it
adopted in 2001 for the department’s capital program, one administrator
noted that water main projects in the annual budget has been driven by
the availability of funds, not the number of pipeline miles.

BWS’ engineering and field operations branches provide input to
management regarding their priorities based on their observations and
experiences responding to water main breaks.  However, these requests
are evaluated along with other capital projects.   Thus, despite the
deputy manager’s assertions to the contrary, funding for repair and
replacement projects was considered within the larger context of other
capital projects, such as business development projects.  Until adequate
resources are provided consistently and sufficient to carry out a
proactive water main repair and replacement system and the CMMS is
fully implemented so that funding decisions are based on the condition
and estimated useful life of its pipelines, BWS will continue its pattern of
costly reactive maintenance and repairs.

While BWS has made significant progress in converting its paper-based
infrastructure asset and maintenance-related documents to electronic
format, and implemented advanced information technology systems, its
maintenance management system is in transition.  The BWS reports that
it has ensured oversight over accounting methods and revised engineers’
encumbrance practices that reduced resources for projects, including
projects to maintain, repair and replace existing water mains.  At the
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same time, budgets for water main repair and replacement have declined
significantly over the last six fiscal years, and nullify progress toward a
proactive system.

BWS management attempted to respond to emerging trends in the water
utility industry and create a more streamlined, “privatization proof”
organization.  In the process, its leaders awakened an organization that,
while financially healthy, had fallen behind due to outdated tools such as
paper-based information systems for everything from financial ledgers to
infrastructure maintenance.  Reengineering efforts introduced new
technology that, when properly implemented, introduced new efficiencies
into the organization.  In addition, reorganization introduced its staff to
the role of BWS in water conservation and stewardship.  However, in its
eagerness to see results, BWS management initiated wide-ranging,
ambitious projects that strained BWS resources and overwhelmed its
workforce, resulting in diminishing support and delayed implementation.

We found that human resource initiatives incurred costs without realizing
anticipated efficiencies.  One of those initiatives was the Experimental
Modernization Project (EMP), which was authorized by the state
legislature as a program in which blue-collar workers would be cross-
trained in basic skills for multiple trades.  However, the project also
facilitated the hiring of EMP chiefs, who were brought into the
organization to supervise current executive-management staff.  BWS’
reorganization is still ongoing after seven years, despite contracting over
$10 million for reengineering consultants.  In addition, its previous board
of directors awarded bonuses and salary increases to the prior manager
and deputy manager before efficiencies were realized.

We found that BWS’ costly business development projects were
implemented with questionable benefits to ratepayers.  Among the
questionable business dealings was a plan to send BWS employees to
the Asia-Pacific region as consultants to other government water utilities.
This was accompanied by BWS’ $1.1 million investment in a training
facility designed to generate new business from locales far from O’ahu.
Returns from these investments were never realized, as this line of
business was later found to be inconsistent with the BWS’ mission.
Other questionable deals included utilizing BWS resources for city
obligations.  This includes the BWS’ $48 million purchase of the
Honouliuli Recycled Water Facility, which was part of the city’s
obligation under an Environmental Protection Agency (EPA) consent

Conclusion
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decree, and completing construction of the water infrastructure for Ewa
Villages, which the city had begun.  BWS also purchased Ewa Shaft
from Campbell Estate, incurring expenses to renovate the contaminated
shaft while absorbing any future liability from this project.  While business
development initiatives sought new revenue sources for the department,
they have generated minimal revenue and raise doubt that future revenues
will have the desired impact of minimizing water rate increases for
ratepayers.

As all these resources were being expended, the BWS budget for
pipeline maintenance declined precipitously, sufficient only for the most
critical repairs.  This issue has been further complicated by problems
with project management and accounting deficiencies.  BWS has initiated
steps to report on available resources, monitor projects and automate
infrastructure monitoring, but the field operations division tasked with
maintaining existing pipelines is still in reactive mode, with insufficient
resources and still-developing information systems to convert to a
proactive maintenance repair and replacement system.

Change may have been inevitable for BWS, but the impatience of
management with its pace caused it to choose what would turn out to be
costly shortcuts.  BWS’ reengineering experience shows that change
cannot occur solely on the basis of one manager’s vision, but particularly
for a semi-autonomous municipal entity like the BWS, must be
reinforced with accountability through documented systems of evaluation,
monitoring and reporting that will institutionalize desired changes,
preserve the strengths of the organization and protect ratepayers’
interests.

1. The Board of Directors for the Honolulu Board of Water Supply
should:

a. establish policies and guidelines for evaluating the manager and
chief engineer’s performance and refrain from awarding bonuses
to the deputy manager;

b. conduct annual written performance evaluations of the manager
and chief engineer based on the board’s overall policy
objectives;

Recommendations
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c. request regular status reports on reengineering efforts, including
resources expended and any process improvements or
efficiencies achieved as a result;

d. assess the extent to which the BWS has provided the directors
necessary and sufficient information before, during and after such
activities to carry out its fiduciary responsibilities to the island’s
ratepayers regarding BWS’ business activities;

e. establish overall policies pertaining to business activities,
investments, analysis, and oversight of business activities;

f. require the manager and chief engineer to report on its plans to
implement sufficient controls to safeguard the agency’s resources
and ratepayers’ interests in future business activities;

g. require the manager and chief engineer to provide status reports
on the implementation of the proposed maintenance management
system and progress toward proactive repair and replacement of
existing water infrastructure; and

h. require the manager and chief engineer to report variances
between amounts budgeted for repair and replacement
compared with actual expenditures, and the estimated impact on
the number of water main breaks.

2. The Manager and Chief Engineer of the Honolulu Board of Water
Supply should:

a. establish a human resources plan that systematically provides
continued feedback on efficiencies resulting from human resource
initiatives and innovations to stabilize the organization;

b. clarify official position descriptions and responsibilities for EMP
chiefs and create specific evaluation criteria to document
eligibility for bonuses;

c. address potential duplication of official duties and responsibilities
between EMP chiefs and executive-management-level staff;

d. finalize official organization charts to reflect actual personnel
functions;
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e. clarify the purpose of the business development office, with
respect to the BWS’ core responsibilities, develop specific
guidelines for evaluating business opportunities, and for
incorporating feasible business activities into the larger
organization;

f. establish and monitor cost centers for business development
projects to facilitate reporting on each business development
project and report performance to the board of directors on a
regular basis;

g. monitor the implementation of the computerized maintenance
management system to ensure that it leads to proactive repair
and replacement of existing water infrastructure; and

h. assess and annually report whether projects included in the Six-
Year (FY2005-06 to FY2010-11) Capital Program
Prioritization Plan are progressing in efforts to reduce the number
of water main breaks.
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Response of Affected Agency

Comments  on
Agency Response

We delivered copies of our confidential draft of this report to the
Honolulu Board of Water Supply (BWS) on September 15, 2006.  A
copy of the transmittal letter is included as Attachment 1.  At our exit
conference the previous day, we informed BWS management that they
would have ten working days to prepare the agency’s written response
to the draft report.  On September 26, BWS requested an extension
from the original due date of September 29 to October 13, 2006.  The
auditor granted this extension.

In its response, the Board of Water Supply indicated that the draft
contains significant discrepancies between the information contained in
the audit report and BWS records.  BWS also pointed out that its
response only contains what it considers the most egregious
discrepancies, while acknowledging that BWS provided raw data to the
auditor that may have been mistakenly read, interpreted or applied.
Specifically, BWS challenges our conclusion that the department drained
its resources on reengineering projects at the expense of pipeline
maintenance.  However, BWS’ response did not address the larger
issues of accountability with respect to the results obtained from the
resources expended on human resource reengineering, certain business
development projects, and the sufficiency of resources allotted to
pipelines based on their estimated life.  Despite the assertion of many
inaccuracies and misrepresentations, none of the comments provided to
us in the report changed the substance of our findings.

In several cases, BWS disputed our figures based on data that were
outside our audit scope, or added figures that were outside our area of
focus, leading to inappropriate comparisons.  Our audit scope, from
FY1998-99 to FY2004-05, was selected to correspond with
department-wide reorganization that occurred during that time.
However, BWS sought to dispute our findings by including information
for years that exceeded this scope, making their comparisons irrelevant.
For example, despite our six-year scope, Exhibit 1 of BWS’ response
illustrating that pipeline budgets had increased over a ten-year period
(FY1995-96 to FY2004-05).  In addition, BWS notes through Figure 1
of its response that the annual number of water main breaks has declined
over a 12-year period, from FY1992-93 to FY2004-05.
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In another example, the department’s response noted that the pipeline
budget was understated by $139 million from FY1998-99 to FY2004-
05, and by $36 million for FY2004-05 alone.  However, we specifically
stated in the text preceding Exhibit 2.9 that our report focuses on
budgets to repair and replace existing potable water pipelines.  In its
response, the department includes budgeted funds for installing new
pipelines and non-potable pipelines, which total $100 million for
FY1998-99 to FY2004-05.  While combining the amounts budgeted for
existing and new potable pipelines as well as non-potable water pipelines
can increase the overall dollar amount, we believe that reporting the
elements separately provides clarity for ratepayers.

The $36 million budgeted for FY2004-05, noted in the department's
response, includes 15 deferred projects totaling $19.3 million and seven
deleted projects totaling $14 million that was originally budgeted for
existing pipelines.  As we became aware of the magnitude of these
project cancellations, we concluded that reporting only the originally
budgeted amount would be misleading as a representation of the
resources allotted for this purpose.  BWS also stated that our focus only
on pipeline replacement is flawed because a water system consists of
more than pipelines.  However, as we noted in our report, water main
breaks present specific adverse effects to the public, which merits a
close examination of the resources allotted to repairing and maintaining
those particular assets.

In addition, BWS reported in its response that, at 20 breaks per 100
miles of pipe per year, the department is exceeding industry standards.
During our fieldwork, we requested information from BWS on the types
of standards it follows with respect to such areas as maintaining existing
pipeline infrastructure.  This water main break standard was not included
in response to any of our information requests.  Our conclusion regarding
the insufficiency of resources allotted to pipelines based on an estimated
life of 50 years was based on concerns voiced by a number of BWS
engineers, and supported by subsequent reports we obtained through
independent research.  We also noted that the department has testified to
the city council that its aggressive water main replacement plan that
would reduce water main breaks over time.  Thus, our analysis focused
on whether reductions in the annual number of water main breaks
actually occurred.  We found no significant reductions in the annual
number of water main breaks within our audit scope.

BWS disputes the revenues and expenses from the Honouliuli Recycled
Water Facility.  However, these figures were provided to us based on
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our request for revenues and expenses for the recycled water plant.
While finalizing our comments to BWS’ response, we were told that the
revenue and expense figures we received should have contained a note
indicating that certain expenses were unrelated to recycled water.
However, the source documents we received from BWS did not contain
this information.  Thus, we stand by the figures we originally received.
Exhibit 2.8 was amended from the draft version to properly line up the
originally provided revenue and expense figures with the appropriate
fiscal year.  The paragraph following this exhibit was also amended to
update the analysis accordingly.

While BWS disputes the figures we used for overall expense and
revenue information, these were derived from audited financial reports
for the stated period.  We included an analysis of depreciation to follow
up on a comment from BWS staff that the increase in expenses could be
attributable to depreciation.  However, the figures derived from the
financial audits showed otherwise.

Regarding the $18 million spent to purchase Ewa Shaft from Campbell
Estate, BWS counters that the purchase actually saved ratepayers $54
million compared to what it would have cost to develop this source on its
own.  BWS also states that condemnation would have required BWS to
pay fair market value for the shaft.  However, condemnation would have
also allowed BWS to obtain the water it needs for municipal purposes
without being obligated to provide a specified amount of water to
Campbell Estate.  As stated in the report, in line with the purchase, BWS
committed to provide Campbell Estate with 15 million gallons of water
per day prior to receiving an allocation for that area from the State
Commission on Water Resources.  The allocation turned out to be 12
million gallons per day, giving BWS the responsibility to find an
additional 3 million gallons per day from other sources.  In addition, the
purchase absolved Campbell Estate of any future liabilities arising from
the contamination of the shaft, resulting in unknown future costs to be
borne by BWS ratepayers.

BWS disputes the inclusion of $3.5 million in contract costs for the
Computerized Maintenance Management System (CMMS) within
human resource re-engineering, and names several other information
technology initiatives.  However, this response does not address how the
organization has benefited from the millions of dollars that were spent for
human resource reengineering, six years after this initiative began.  While
we were aware of the information technology initiatives mentioned in the
response, we considered CMMS as integral to the efficiency goals
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sought by Multi-Skilled Worker pilot project, which in turn is a
significant component of human resource reengineering.  More than
merely replacing paper-based work order and service request work
systems, CMMS also assisted crews in making on-the-spot decisions
through their access to specific data.  CMMS also electronically
collected and tracked data used as the basis for analyzing the
performance of the MSW pilot project.  Thus, while other information
technology initiatives were pursued, we considered CMMS as integral to
human resource reengineering and thus included this among consultant
costs.

BWS also noted that the $3.8 million MSW project total cost includes
normal operational costs that would have been incurred regardless of the
implementation of the MSW program.   However, this figure was
provided to our office pursuant to our requests for total MSW pilot
program costs.  This amount was confirmed by department officials in a
recap of the “MSW Annual Expenditures for Fiscal Years 2004 through
2006,” corresponding to specific business unit codes within the BWS
finance system.  During our fieldwork, BWS officials clarified that these
expenditures – under business unit 5535, identified as “Multi-Skilled
Pilot Program” and business unit 5500 documenting additional expenses
for incentive pay identified as “Services” – included training, salaries and
other related expenditures.  We amended the draft on page 26 to
indicate that negotiations restarted in March 2006.  Finally, the
department’s response provided some clarifying information, and
changes, where appropriate, were made to the final report.
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