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ABSTRACT 
 
 
 

Due to shrinking federal, state, and local utility budgets, city management 

structures requiring more cost effect utility operating models, and ever more stringent 

environmental regulations requiring technical expertise, engineers are now faced with 

adapting to, evaluating, and providing technical support for various forms of utilities 

privatization.  Utilities privatization (UP) is a method to leverage engineering and 

monetary resources to operate utility systems in a more technical and cost effective 

manner.  Much has been written to date about UP from a business, economic, and even 

political perspective.   However, little literature and guidance exist from an engineering 

point of view.  Engineers are not taught how to participate in UP scenarios through their 

classical training nor even through their professional engineering associations.  In fact, 

at first glance, some think privatizing utility systems is merely a financial and contractual 

function with only secondary input and support from the engineering community.   This 

perception is dangerous to the communities being served by these utility systems.  It 

must be understood that the economics and contractual considerations of any UP 

analysis should be driven by the engineering requirements.  If the engineering 

requirements are ill-defined or absent, any UP action could result in significant health 

and safety concerns, operational deficiencies, staggering unexpected additional costs, 

potential loss of water rights, etc. for the communities being served.  Thus, it is 

important for the engineering community to understand their roles and responsibilities 

when faced with and participating in the various forms of UP.  

This project was undertaken to examine engineering considerations for 

privatizing water and wastewater systems to which there has been little to no technical 

literature and guidance provided.   Furthermore, the purpose of this project is to 

advance the idea that the engineering community has a significant role in the UP 

process and to provide background and technical guidance so engineers can participate 

to the best interest of the communities being served.   

Guidance will be provided so the engineering community understands the 

various forms of UP, the engineer’s role, and how to participate in the different phases 
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of a UP analysis.  Case studies will be evaluated to elaborate on the critical engineering 

aspects involved and the overall success or failure of the UP action.  The environmental 

considerations associated with UP will also be researched with guidance to the 

engineering community provided.  These include impacts to the RCRA mixed sewage 

exemption, potential impacts to water and reuse rights, and the environmental liabilities 

associated with UP.  Furthermore, guidance will be provided so engineers understand 

their role in UP economic analyses and how to support the technical aspects of UP to 

ensure industry operating standards such as American Water Works Association 

(AWWA)  are met.  Finally, engineering lessons learned will be provided drawing upon 

my experiences, since 1999, supporting the Headquarters Air Force Civil Engineering 

Support Agency (HQ AFCESA) which was charted to evaluate the privatization of 152 

water and wastewater systems. 
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CHAPTER 1 

INTRODUCTION 
 
 

1.1 HISTORY OF UTILITIES PRIVATIZATION AND ENGINEERING’S ROLE 
 

In the United States (U.S.) shortly before and after the nineteenth century, private water 

companies proved to be the dominant service model.  However, these private companies 

experienced significant public and financial difficulties as they tried to extend their services into 

ever increasing larger areas, public outcries due to fires and typhoid and cholera outbreaks, 

and profitability issues given paying and nonpaying customers.  By the turn of the 19th century, 

more than 200 communities had shifted from private to public ownership and municipally 

owned water utilities, with monopolistic service territories, had become the dominant national 

model for service delivery (Westerhoff, et al., 1998).   The private to public water service model 

occurred because water was seen as a public good and need as opposed to a commodity.  

Similarly, the U.S. wastewater industry evolved primarily as a government response to the 

public health threat posed by uncontrolled water pollution and wastewater collection; the 

treatment services today remain overwhelmingly provided for by local governments (US EPA, 

1998a).  Today, municipally owned wastewater utilities remain the dominate service model for 

large systems.    

 The U.S. trend towards privatizing water and wastewater systems is lagging that of 

Europe providing an opportunity to incorporate lessons learned.  In Britain, under the 

leadership of former Prime Minister Margaret Thatcher, the United Kingdom sold its ownership 

and interest in the government’s ten former regional water authorities in 1989, creating in their 

place ten large, regulated water service companies that both own and operate the water and 

wastewater infrastructure servicing approximately seventy five (75) percent of the nation’s 

population (the rest of Britain’s population is served by previously existing private water-only 

utilities) (Jeffery, 1994).  In France, water systems are publicly owned, but approximately 

seventy five (75) percent of the French population is provided water service by private 

companies that operate these systems under contract.   

 Utilities Privatization (UP) arrived full force in America with President George H. W. 

Bush’s signing Executive Order 12803 on 30 April 1992.  UP is a broad based tool used by 
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public owned utility providers to include such forms as outsourcing non-core utility functions 

requiring a high level of technical expertise, contracting out normal system operation and 

maintenance (O&M) whereby a private company provides this service for a specified period, 

and also asset sale whereby a private company buys the system and operates it under 

recurring contractual terms.  Table 1.1 below defines the broad categories of UP models being 

used around the world. 

 

Table 1.1: Various Types of Utilities Privatization Models 

 
 Privatization Model Privatization Model Description 

1 Asset Sale Private utility company assumes full ownership and operation of a 
facility or system for a specified term 

2 Design-Build Operate 
(DBO); Build-Own-
Operate-Transfer (BOOT) 

Private utility company, under a long-term contract agreement, will 
design, construct, and operate a major facility such as a 
wastewater treatment plant. 

3 Operations and 
Maintenance (O&M) 

Public sector will retain system ownership while, via a utility 
service contract, a private utility company will provide operation 
and maintenance for a specified term.  This model can sometimes 
include capital upgrades 

4 Managed Competition In a managed competition, bids are solicited from potential private 
contract operators and compared against an internal 
municipal/government engineering estimate to determine how 
best to provide efficient and cost effective utility services. 

5 Outsourcing A variation of an O&M contract, whereby non-core utility functions 
are contracted to private utility companies (ex. meter reading) 
allowing the municipal/government owned utility to focus on core 
engineering functions (ex. water/wastewater treatment, pipeline 
maintenance, etc.) 

6 Internal Improvement 
Programs 

In response to increasing private sector competition, many public 
sector utilities are seeking to cut cost and improve engineering 
practices without engaging in any formal competition or use of 
private firms. 

 

 

 The most extreme form of privatization, asset sale, includes sale of the infrastructure as 

well as a service contract for operation and maintenance and infrastructure upgrades.  A Right 

of Way (ROW) can be utilized to define physical areas for utility operations as well as utility 

system points of demarcation.  Similar to the United Kingdom, the U.S. Air Force, along with 

other branches of the U.S. Department of Defense (DOD), are using the asset sale model to 



3 

 

privatize their water and wastewater systems.  The Air Force version of the asset sale model 

will be one of the primary forms of UP evaluated by this thesis.   

 Publicly owned water and wastewater systems are seeking UP initiatives for numerous 

reasons.  Public utilities are being pushed to evaluate privatization due to more stringent 

environmental regulations, limited and sometimes ever shrinking operating budgets, and a 

need to recapitalize antiquated utility systems.  For example, the U.S. Environmental 

Protection Agency’s quadrennial assessment, as of Mar 09, now estimates that $334.8 billion 

will be needed over the next 20 years on drinking water infrastructure needs.  This estimate 

represents infrastructure projects necessary for public water systems to continue providing 

safe drinking water to the public — in other words, the investment needed to continue to 

comply with federal regulations (AWWA, 2009).   For comparison purposes, the American 

Society of Civil Engineers (ASCE), and their ‘2009 Report Card for America’s Infrastructure’, 

gave drinking water and wastewater infrastructure a grade of ‘D-‘ while citing investment needs 

totaling around $1 trillion for both water and wastewater over the same 20 year period.  This $1 

trillion figure includes investment needed to replace aging facilities that are near the end of 

their useful life, as well as to comply with existing and future federal water regulations. The 

ASCE figures usually combine drinking water and wastewater infrastructure needs.  ASCE 

further estimates that America’s drinking water systems face an annual shortfall of at least $11 

billion to replace aging facilities that are near the end of their useful lives and to comply with 

existing and future federal water regulations; this does not account for growth in the demand 

for drinking water over the next 20 years (ASCE, 2009) 

 Many of our country’s older water and wastewater systems were installed around the 

early 1900s and are now reaching the end of their life cycles and requiring replacement.  Thus, 

some cities are considering privatizing their systems, in some form, to take advantage of an 

influx of private industry capital, access to cost effective technical solutions, and a potential 

means to meet regulatory requirements.    

 To give an idea of how many wastewater municipalities may be considering some form 

of privatization, consider the following metrics.  For wastewater, the United States has 16,024 

Publically Owned Treatment and Collection Systems (POTWs) for treating municipal 

wastewater. Although there are also some privately owned wastewater treatment works, most 

of the industry (98 percent) is in fact municipally owned.  These POTWs provide service to 190 
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million people, representing 73 percent of the total population (at the time of the 1996 Clean 

Water Needs Survey Report to Congress). Seventy-one percent of the facilities serve 

populations of less than 10,000 people (EPA, 2002).   

 Similarly, to give an idea of how many water municipalities may be considering some 

form of privatization, consider the following metrics.  The drinking water industry has over ten 

times the number of systems as the clean water industry.  Of the almost 170,000 public water 

systems, 54,000 systems are community water systems, which collectively serve more than 

264 million people. The remaining 114,000 water systems are transient non-community water 

systems.  Small systems serving fewer than 10,000 people comprise 93 percent of all 

community water systems in the nation. However, most of the population (81 percent) receives 

drinking water from the aforementioned larger systems (EPA, 2002).  Table 1.2 below 

summarizes the aforementioned metrics for U.S. Community Water Systems in terms of size 

and populations served (Ontario SuperBuild Corporation et al., 2002). 

  

Table 1.2: U.S. Community Water Systems by Size/Population Served 
 

 

 

 In 1995, the United States Environmental Protection Agency (EPA) conducted a survey 

of community water systems. Of the 50,289 systems identified, 16,540 were privately-owned 

and 21,789 were publicly-owned and the remainder were ancillary.  Most of the systems 

owned by the private sector are very small and despite the relatively high percentage of 

systems under private ownership, only 13% of the population is served by a privately owned 
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water system.  Tables 1.3 below summarize the aforementioned metrics for U.S. Community 

Water Systems in terms of ownership type (Ontario SuperBuild Corporation et al., 2002).   

 

Table 1.3: U.S. Community Water Systems by Ownership Type 

 

 

 These figures indicate the majority of publicly owned water and wastewater systems 

have yet to be privatized.  These same systems require the capital and infrastructure needs as 

sited by EPA and ASCE.  Thus, there are a large number of water and wastewater 

municipalities with engineers who are currently, or soon may be, directly involved in some form 

of a UP analysis.   

 
1.2 Consequences of Ill-defined UP Actions 

 
 The ultimate success or failure of a UP action is typically determined by the fidelity of 

the supporting engineering data; the privatization model utilized; the type, content and 

performance based mechanisms of the UP contract; and the willingness of the government 

and private entities to work together to ensure the utility users are provided safe, reliable and 

cost effective water and wastewater services.  Municipalities and their engineers do not 

receive privatization training or exposure through their classical education or professional 

industry associations.   Thus, when faced with a UP analysis, most engineers do not have the 

technical guidance and background necessary to ensure the privatization action is a success 

for the utility users.  Many UP contracts can be for terms of five, twenty, and even fifty years.  

Once the new UP Contractor is fully operating and maintaining the system(s), some or all of 

the previous government technical representatives have moved onto other jobs thus making a 

decision to revert to government provided services problematic to say the least.  

Environmental laws and regulations can be another significant area for concern regarding ill-
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defined UP actions.  If not properly addressed with local, state, and federal primacy agents, 

municipalities can inadvertently take on additional risk for notices of violation (NOVs), extra 

monitoring and permitting requirements, etc.  Also, for those regions of the U.S. where water 

law is based on prior appropriation it is entirely possible to inadvertently transfer water rights 

as a result of privatization.  If the UP contract is not performance based, the new industry 

provider will have little incentive to provide timely responses to various types of service 

outages resulting in degradation to water quality, boil water notices, lack of adequate flow and 

pressure for firefighting purposes, etc.  A UP contract without the proper level of technical 

Government oversight could mean the new utility provider could receive guaranteed payments 

while still potentially undercapitalizing and/or minimizing the level of system operation and 

maintenance both of which will degrade service quality.  Finally, most if not all municipalities 

seek privatization as a potential means to save money or minimize future utility rate increases.  

As will be illustrated, UP can offer significant cost savings while still providing safe, reliable, 

and cost effective water and wastewater services.  If a UP analysis is ill-defined and a 

community privatizes their water and/or wastewater system(s) and then reverts back to 

Government provided services, the privatization experiment will be politically tainted leaving 

only two methods to save money or minimize future utility rate increases.  These methods are 

to ask for more federal or state funding or to seek internal operating efficiencies within the 

Government provided utility services; neither of these methods offer the technical and 

monetary leverage of UP.   Thus, an ill-defined UP action could result in utility users having 

little choice but to be burdened with significant utility rate increases to meet mandated 

environmental regulations as well as provide an adequate level of replacement for America’s 

older and undercapitalized utility systems.  

 
1.3 Thesis Goals 

 
 There are two primary goals to this Thesis.  The first is to analyze U.S. and international 

based UP actions to date from an engineering perspective, via literature reviews and case 

study analysis, to try to ascertain and evaluate the technical aspects of these initiatives.  The 

second primary goal will be to provide the engineering community with the technical exposure, 

examples, and guidance they will need to help them better understand their roles and 
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responsibilities in a UP analysis.  The research and analysis tasks to achieve these goals are 

further discussed in Chapter 3, Methodology. 
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CHAPTER 2 

UP LITERATURE REVIEW 
 

 
2.1 U.S. Based UP Literature Review 

 
 A UP literature review was conducted to determine what engineering studies and 

analyses relative to water and wastewater privatization actions have already been conducted.  

Interestingly, minimal to no privatization data could be found through traditional professional 

engineering associations such as the American Water Works Association (AWWA) or the 

American Society of Civil Engineers (ASCE).  Rather, data from UP literature review can be 

found from such sources as Public Works Financing, The National Council for Public-Private 

Partnerships, the United States Conference of Mayors, and the private utility provider company 

websites.  None of these sources provide a comprehensive technical listing noting U.S based 

privatization actions.  In short, literature review revealed these UP actions are documented 

from a business, economic, and political point of view while leaving out the critical engineering 

perspectives and considerations.  Further details regarding findings and analysis of the U.S. 

based literature review are provided in Chapter 3, Methodology, and Chapter 6, Results and 

Discussion.  

 
2.2 International UP Literature Overview 

 
This thesis primarily focuses on the engineering aspects of U.S. based water and 

wastewater privatization initiatives.  However, as stated in chapter one, the U.S. trend towards 

UP is primarily lagging that of Europe providing an opportunity to incorporate lessons learned.  

It’s interesting to note that the majority of the world’s largest private water and wastewater 

utility service providers are French or United Kingdom based companies as illustrated in Figure 

2.1 (Ontario SuperBuild Corporation et al., 2002).   

 



9 

 

 

Figure 2.1 - Top Ten Investor-Owned Utilities  

 

 These French and United Kingdom based companies have expanded their engineering 

services and privatization models to the rest of the world to include Spain, Italy, Brazil, 

Australia, Peru, Morocco, Indonesia, Chile, Kuwait, and a dozen or more African nations.  By 

the end of 2000, which is the latest survey of its kind available, at least ninety-three (93) 

countries had either sold or outsourced some aspect of the provision of water or wastewater 

services to the private sector or were in the process of doing so (Ontario SuperBuild 

Corporation et al., 2002).  Notwithstanding the number of countries that have adopted private 

sector participation, only about 6% of the world’s population is served by privately managed 

water and wastewater systems (Ontario SuperBuild Corporation et al., 2002).  These metrics 

illustrate the significant potential for growth in private sector utility participation.  Relative to the 

international water and wastewater markets, U.S. utility systems are highly fragmented 

meaning there are many systems owned by many Government and private non-utility based 

companies making them attractive to the private international water and wastewater 

engineering firms.  Figure 2.2 shows the extent of private sector participation in the 

international water and wastewater markets as well as projected UP annual growth estimates 

by global regions (Ontario SuperBuild Corporation et al., 2002).    
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Figure 2.2 - Private Sector Participation in International Markets  

 

 Mergers and acquisitions within the water and wastewater industry have also driven 

consolidation of investor-owned utilities as the larger UP providers acquire smaller utilities and 

expand internationally. Furthermore, many of these investor-owned utilities have evolved into 

full service water and wastewater companies by acquiring engineering and construction firms 

as well as infrastructure product suppliers.  

 The French and United Kingdom privatization models will now be described focusing on 

the pertinent engineering aspects with findings provided in Chapter 6, Results and Discussion.  

Some attention is given to the business aspects of these UP models in order to advance and 

support the engineering aspects of this thesis. 

 

2.3 United Kingdom UP Literature Review 
 

The United Kingdom’s water privatization experiment started in 1989 when ten (10) 

investor owned water and wastewater utilities (referred to in the United Kingdom as water and 

sewerage companies or ‘WASCs’) were created to own, operate, and finance capital 

improvements via a unique form of the generic ‘asset sale’ UP model.  These WASCs include 

three of the seven largest private water suppliers in the world to include significant ownership 

interests from French water companies.  Each WASC serves large regions which roughly 



11 

 

conform to water catchment areas.   The ten WASCs provide 100% of wastewater services 

and about 75% of water supply.  The remaining 25% of water supply is provided by fifteen (15) 

smaller investor owned water only utilities (referred to in the United Kingdom as water supply 

companies or ‘WSCs’) (Ontario SuperBuild Corporation et al., 2002).  The Office of Water 

Services (OFWAT) is the economic regulator, responsible for compliance on prices, standards 

of service and investment expenditure. OFWAT is the equivalent of the American Public Utility 

Commission which will be described later in Chapter 5, Air Force UP Model.  Compliance with 

regulations on drinking water quality is enforced by the Drinking Water Inspectorate (DWI), and 

compliance with environmental regulations is enforced by the Environment Agency (EA).   DWI 

and EA are obviously similar in function to the American Environmental Protection Agency 

(EPA) and similar state environmental regulatory agencies who have primacy.  

 The United Kingdom’s (U.K) water and wastewater privatization model is based on a 

variation of the ‘asset sale’ UP model and does not include a service contract for a specified 

term (ex. up to 50 years) along with assuming utility ownership.  This absence of a utility 

service contract is a notable difference from the U.S. Air Force version of the ‘asset sale’ UP 

model.  The U.K. UP model also shows an interesting mechanism regarding how the ten 

WASCs can charge for their services via the use of a ‘k-factor’ relative to the local prevailing 

Consumer Price Index (CPI).  In the case of Thames Water, one of the ten WASCs, the k-

factor was initially set at 4.5 percent.  Thus, if the annual increase in the CPI was 10 percent, 

Thames could raise rates water and wastewater utility rates by 14.5 percent to its customers.  

The British government fixed positive k-factors for water suppliers for two reasons.  First, it was 

widely recognized that the government owned and operated water infrastructure had decayed 

significantly under government ownership, and significant new capital new spending was 

required.  Second, new environmental controls specified by the European Community imposed 

additional capital requirements of the newly privatized firms.  Review and revision of k-factors 

was scheduled to occur every five to ten years (Hanke & Walters, 2000).  The aforementioned 

two reasons which prompted positive k-factors are remarkably similar to why many U.S. 

municipalities are seeking privatization. 

 Some additional business metrics are warranted to help illustrate the engineering 

aspects of the United Kingdom’s UP experiment.  Within three years of privatization, British 

water companies’ operating profits rose by more than a third (Solanes, 1995), average share 
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prices doubled, and dividend payments rose by 40 percent (Economist, 1994).  OFWAT 

performed periodic audits to ensure sound business practices were enforced and concluded 

there was a ‘significant catching up on maintenance of older assets’ (OFWAT, 1995a), that 

‘although there are occasional fluctuations in the levels of service quality, the overall trend has 

been one of steady improvement’ (OFWAT, 1995b) and there was a ‘gradual improvement in 

performance’ with respect to the frequency of untreated sewerage discharges into the sea 

(OFWAT, 1995b).  The aforementioned UP service provider rising profits were a result of both 

business and engineering efficiencies not utilized under government provided water services.  

For example, these new WASCs shed excess labor and underutilized infrastructure (ex. 

excess utility vehicles, smaller testing laboratories, etc.) and land while increasing their use of 

innovative maintenance and construction techniques.  Thames Water doubled the speed with 

which it dug new water tunnels, and derived substantial savings by designing and constructing 

much of its pipe-installation equipment and supplies in-house; savings also resulted from 

aggressive minimization of unaccounted-for-water which, reportedly, was reduced by almost a 

third within two years of privatization (Kay, 1991).    

 Unfortunately, the British press created a public nightmare for these new privatized 

water companies.  Press editorials condemned the private water providers for rate increases 

while also keeping high profits and shareholder dividends in the public’s eye.  This brings up a 

very important point for consideration.  Perhaps United Kingdom policy makers knew utility 

rates needed to increase dramatically to meet near term and future infrastructure capital 

investment needs as well as environmental regulations.  Thus, the policy makers could have 

sought out privatization as a means to letting these multinational companies take the blame for 

the necessary rate increases.  As a result of the British press and political pressure applied to 

the United Kingdom policy makers, the aforementioned k-factors, which were negotiated and 

fixed in the 1989 privatization contracts, were revised downward, some prior to the five-year 

review date so the utility companies could only charge what British Government called, ‘more 

sensible levels’ (Hanke & Walters, 2000).  The points out an inherit flaw in the United 

Kingdom’s UP model because with the downward trending of the k-factor, the private utility 

providers now have less of an incentive to seek internal operating efficiencies and higher 

profits if only to receive another negative adjustment to their k-factor.  Clearly, this is not the 

way privatization should be modeled to ensure safe, reliable and cost-effective services are 
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provided.  The new utility provider should have an incentive to seek both business and 

engineering operating efficiencies. 

 
2.4 French UP Literature Review 

 
In France, the responsibility for water and wastewater services rests with 37,000 

municipalities (or communes) serving approximately 13,500 water distribution and 15,000 

wastewater service areas. The large majority of these communes serve small populations 

typically less than 2,000 people (Ontario SuperBuild Corporation et al., 2002).  The first 

franchise contract for water distribution in France dates back to 1782, when the Perier brothers 

(note the spelling – this is not related to the firm that now markets bottled water) were given 

exclusive distribution rights in Paris for a period of fifteen (15) years.  Shortly afterwards, 

private water franchises were granted in other population centers to Avignon, Calais, Le Havre, 

and Cannes.  In France, it could be argued that water privatization models preceded theory.  In 

the last 50 years, the market share of France’s private water suppliers has grown from less 

than 20 percent to more than 70 percent (Hanke & Walters, 2000).  To be more precise, in 

1997, the latest data available for such a survey, the market share of private operators in the 

water sector was estimated at around 75% in terms of customers served. (Roche and 

Johannes, 2000).  The market share of private operators is lower for wastewater services: in 

2000 approximately 50% of wastewater connections were serviced by private operators. 

(Ministry of the Environment, 2000).  Under French UP models, ownership of the infrastructure 

remains with the municipalities and the service franchise (a.k.a. utility service contract) may or 

may not exclude the provision of resources (ex. source water) which sometimes remains the 

responsibility of the municipality.  French UP models have evolved primarily into two variations 

of the generic ‘Operations and Maintenance (O&M)’ model; the ‘concession’ and ‘affermage’ 

UP models. 

 In the French ‘concession’ UP model, a private company is entrusted with the 

construction (or, possibly, modernization) of the facility as well as its operation.  The 

concessionaire (a.k.a. private utility service provider) advances all construction capital as well 

as all working capital for operations and maintenance, assumes full responsibility and risk for 

the monitoring, management, and maintenance of facilities, and is paid through direct 

collection of payment from the utility users.  The service franchise (a.k.a. utility service 
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contract) is usually signed for a long-term period (ex. 30 years) to enable amortization of the 

original capital outlay.  The contract sets the price of water sold with a formula including a fixed 

and variable component.  For example, a user may pay a fixed monthly fee for access to a 

supply pipe of a certain diameter, plus a variable charge based on the number of cubic meters 

consumed. Often, this utility rate formula also contains a surcharge which the operator remits 

to the municipality for debt service.   

 In the French ‘affermage’ UP model, the expenses for the initial installation of major civil 

construction works are borne by the local municipality and the private firm then manages the 

completed facility/infrastructure and provides working capital to continue operations and 

maintenance services.  The service contract is typically for a similar term as in the French 

‘concession’ model (ex. 30 years) and contains detailed specifications regarding maintenance 

or upgrading of facilities.  All electromechanical, hydraulic, and metering equipment is typically 

the UP operator’s responsibility, while civil works, water collection, and facility expansion are 

typically the responsibility of the municipality.  Replacement of some infrastructure to include 

water distribution mains may be the responsibility of either party.  Also similar to the French 

‘concession’ UP model, a formula fixes the price of water.  It is standard to include in all 

franchise contracts clauses specifying (a) the standard and quality of services, (b) the 

minimum quantity to be supplied to each individual consumer, (c) the main’s pressure, and (d) 

procedures for renewal of the contract; these are in addition to the aforementioned clauses 

relating to maintenance responsibilities and a pricing formula.  

 The data available from this literature review will be further evaluated in Chapter 6, 

Results and Discussion, while trying to incorporate lessons learned and examining the broader 

implications for the U.S. based engineering community and utility users.    
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CHAPTER 3 

METHODOLOGY 
 

 
3.1 Overview of Research Tasks 

 

 There are two major tasks for this thesis which correlate to the two goals stated in 

Section 1.3, ‘Thesis Goals.’  The task one (1) methodology includes documenting and 

analyzing U.S. and international based UP actions from an engineering perspective, via 

literature reviews and case analysis, to ascertain and evaluate the technical aspects of these 

initiatives.  The task two (2) methodology will be to utilize the U.S. Air Force UP model as the 

primary privatization model to provide engineers with the detailed, technical exposure, 

examples, and guidance they will need to help them better understand their roles and 

responsibilities in a UP analysis.  Also, literature review and case study data obtained from the 

task one research, which has sufficient technical fidelity, will be compared and contrasted to 

the U.S. A.F. UP model to broaden the engineering community’s perspective of utilities 

privatization.  Each of the two major tasks has the following steps shown below as an outline.   

Additional details regarding the methodology for each of the tasks/steps and how each ties into 

the two major goals will be provided in the next two subsections of this Chapter and later 

Chapters.  

 

Major Task 1: Analyze U.S. and international UP actions  

Step 1.1   Document and research U.S. based UP models via existing literature review and 

case studies.  The thesis author will seek to add more technical fidelity to the 

literature review/case study data if necessary to further analysis tasks. 

Step 1.2   Based on the level of technical data available, select several U.S. based 

privatization case studies for further engineering analysis. 

Step 1.3   Analyze international based UP models to identify lessons learned and the 

potential broader implications for the U.S. engineering community and utility 

users due to privatizing water and wastewater systems. 

Step 1.4   Summarize, in tabular form, the analysis results from steps 1.1 to 1.3 according 

to their level of technical fidelity.  Use the summary table(s) to compare and 
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contrast the U.S. and international UP models to one another as well as to the 

U.S. A.F. UP model according to the goals of this thesis. 

 

Major Task 2: Identify the examples, guidance, and level of technical exposure engineers will 

need to help them better understand their roles and responsibilities in a UP 

analysis. 

Step 2.1   Investigate and recommend how engineering requirements should be addressed 

and structured to develop a performance based Request for Proposal (RFP) 

Step 2.2 Examine how to provide utility companies with comprehensive and accurate 

utility data and how to illustrate this technical information in the UP RFP. 

Step 2.3 Investigate and illustrate how private industry’s technical proposal should be 

structured during a UP solicitation.  

Step 2.4  Research how to incorporate environmental considerations, and any potential 

impacts as a result of privatization, into a UP analysis. 

Step 2.5  Investigate how best to define utility system points of demarcation which literally 

define what physical portions of the water and/or wastewater infrastructure will be 

maintained by the new private utility provider and which will remain public.    

Step 2.6 Research and illustrate the various kinds of economic analysis models used to 

privatize water and wastewater systems.  

Step 2.7 Investigate and document if any of the U.S or international UP actions included 

Government to Private Transition Plans.   

Step 2.8 Summarize, in tabular form, the pertinent technical aspects resulting from steps 

2.1 to 2.7 to compare and contrast the U.S. A.F. UP Model, the U.S. based 

privatization case studies, and the international UP models.   

 
3.2 Fifty U.S. Based Water and Wastewater UP Initiatives 

 
 The task one (1) methodology will now be explained in further detail.  Step1.1 includes 

both documenting and analyzing U.S. based water and wastewater UP actions, in tabular form, 

while focusing on the pertinent engineering aspects.  An effort will be made to add technical 

fidelity to the existing literature reviews/case studies to enable engineers to further question 

and analyze whether there are relationships to be derived noting the type of UP model used, 
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the size and type of the water or wastewater system being privatized, the size of the population 

being served, etc.  Once identified, these UP actions can be further analyzed from an 

engineering perspective to determine whether any of the aforementioned relationships exist. If 

there are relationships between various privatization models (ex. Operations and Maintenance 

(O&M)) and the systems they serve (ex. small POTWs), engineers may have a better 

understanding of which UP model may best suit their community when considering 

privatization.   

 A U.S. based UP literature review was conducted to determine what engineering 

studies and analyses relative to water and wastewater privatization actions have already been 

documented.  Interestingly, minimal to no privatization data could be found through traditional 

professional engineering associations such as the American Water Works Association 

(AWWA) or the American Society of Civil Engineers (ASCE).  Rather, data from UP literature 

review can be found from such sources as Public Works Financing, The National Council for 

Public-Private Partnerships, the United States Conference of Mayors, and the private utility 

provider company websites.  None of these sources provide a comprehensive technical listing 

and/or analysis of data regarding U.S. based privatization actions.  This thesis will focus on 

adding technical fidelity to this existing data to further analysis tasks.  Literature review 

revealed these UP actions are documented from a business, economic, and political point of 

view while leaving out the critical engineering perspectives and considerations.  For example, 

one source might list twenty five (25) U.S. based privatization actions but only provide the 

location, description (ex. ‘water’), plant size, contract term, and estimated cost savings.  There 

is no detailed description of the privatization model utilized (ex. ‘O&M service contract for a 

water treatment plant’ vs. the aforementioned ‘water’), details on the technical aspects of the 

request for proposal (RFP) or source selection process, a detailed description of the utility 

system being contracted (ex. UP contract includes management of the entire water system, 

including treatment, pumping, distribution, metering, billing and collections, and customer 

service), the population being served by the system, etc.  Thus, in order to accomplish the 

goals and objective of this research, a more comprehensive and technical assessment of UP 

actions to date was conducted.  A large representative sample of fifty (50) U.S. based water 

and wastewater privatization initiatives was compiled for this thesis and is provided in Table 

3.1 below.   
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Table 3.1 showcases some of the more notable UP projects such as America’s first 

large scale water privatization experiment in Atlanta, Georgia; the asset sale and operation 

and maintenance (O&M) contract of Franklin, Ohio’s wastewater treatment plant (WWTP); and 

Burlingame California’s O&M WWTP contract which in 1972 was the first documented 

privatization action of its type in the U.S.     

 The data from this comprehensive literature review will be analyzed and discussed as 

well as compared and contrasted to the A.F. privatization model in Chapter 6, Results and 

Discussions, according to the aforementioned goals of this thesis.    
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Table 3.1: Fifty U.S. Based Water and Wastewater UP Initiatives  
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Table 3.1 – continued 
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Table 3.1 – continued 
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Table 3.1 – continued 
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Table 3.1 – continued 
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3.3 Analyzing and Contrasting Different UP Model Types 
 

 The task two (2) methodology will now be explained in further detail.  By utilizing 

the Air Force (A.F.) asset sale UP model and the thesis author’s numerous years of field 

experience helping the A.F. evaluate 152 water and wastewater systems for 

privatization, the full detailed contents of Chapter 5 provides engineers with a well 

rounded and firm foundation regarding their technical roles and responsibilities when 

confronted with UP.  Of course, the Air Force U.P. model is not the only way engineers 

can model their privatization efforts.  Thus, three U.S. based case studies and the 

general characteristics of the French and U.K. based UP models were selected for 

further analysis according to their associated level of technical fidelity relative to 

methodology steps 2.1 through 2.8.  The three U.S. based case studies include Atlanta, 

Georgia’s water privatization experiment, Franklin, Ohio’s water and wastewater 

privatization efforts, and an Andersen AFB, Guam water rights analysis relative to a 

proposed UP action.   

 The A.F. UP model is an excellent technical data source for two primary reasons.  

First, Air Force UP program has to evaluate 152 water and wastewater systems for 

privatization as compared to just one to possibly two utility systems as is common with 

the documented fifty (50) U.S based UP actions shown in Table 3.1.  The Air Force’s 

requirement to evaluate a larger number of water and wastewater systems means the 

A.F. UP model has to be structured to handle all different types, sizes, and 

configurations of water and wastewater systems while also being flexible enough to 

address the particular technical needs of any of one of these systems.  For example, 

the Air Force water and wastewater systems are varied in their size, environmental laws 

and regulations by region and state, average composite utility age, level of preventative 

vs. reactive type maintenance, some have wastewater treatment plants while others do 

not, etc.  Second, the Air Force is utilizing a version of the ‘asset sale’ UP model which 

requires a higher level of complexity and technical support since an entire water and/or 

wastewater system is be evaluated for privatization as opposed to just wastewater 

treatment plant as it typically shown in Table 3.1.    
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 The three U.S. based case studies selected for further analysis are excellent 

candidates relative to thesis goal number two (2) for the following reasons.  First, the 

Atlanta, Georgia and Franklin, Ohio case studies illustrate as well as contrast 

privatization approaches for, accordingly, ‘very large’ and ‘large’ community water 

systems based on the EPA definitions of the populations served by these systems.  

Ideally, sufficient case study data would be available for the entire range of community 

water systems as shown in Table 1.2 but this data is not available.  The Andersen AFB, 

Guam water rights analysis relative to a proposed UP action is an excellent candidate 

for further analysis because of the thesis author’s personal involvement and a lack of 

technical and environmental water rights data relative to the UP actions shown in Table 

3.1.  Also, this particular case study also illustrates how contentious and cumbersome 

right waters can be when mixed with a proposed UP action. 

 Methodology steps 2.1 through 2.8 will now be briefly described to illustrate how 

these steps/tasks tie into accomplishing goal two of this thesis.  Step 2.1 involves 

investigating and recommending how engineering requirements should be addressed 

and structured to develop a performance based Request for Proposal (RFP).   This is 

important to both the engineering community and utility users since any UP RFP 

typically defines the majority of any privatization model and its outcome.  For example, 

the U.K.’s privatization model was not based on the new utility provider achieving 

certain RFP stated engineering performance requirements.  Rather, the U.K. private 

water and wastewater provider was provided a percentage of the U.K.’s local Consumer 

Price Index (CPI) with which to then determine the level of engineering and business 

services they would provide to the utility users.  In stark contrast, the foundation of the 

U.S. Air Force UP RFP are the technical and engineering requirements to which the 

new private utility operator has to meet in order to receive compensation for their 

services.  This performance based RFP structure helps to ensure safe, reliable, and 

cost effective utility services are provided.   

 Step 2.2 involves examining how to provide private utility companies with 

comprehensive and accurate utility data and how to illustrate this technical information 

in the UP RFP.  This is important to both the engineering community and utility users 
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since the utility rates the new private operator will be charging will be driven primarily by 

the level of operation and maintenance (O&M), repair and replacement (R&R), and 

capital improvement projects (CIP) needed to keep the utility system in a safe and 

reliable condition.  If a municipality understates the condition assessment of their water 

or wastewater system(s) during the solicitation process, the new utility owner, who is 

seeking a profit, will be left with few choices once discovering the true condition 

assessment of the system post privatization.  The new utility operator will either ask for 

additional financial compensation or constrain utility services in an effort to minimize lost 

revenues or both.  Thus, it is important for the engineering community to understand 

how to provide industry with comprehensive and accurate utility data via the UP RFP 

and the privatization process.   

 Step 2.3 involves investigating and illustrating how private industry’s technical 

proposal should be structured during a UP solicitation.  Industry’s technical proposal 

should define, in great detail, how they intend to operate and manage the utility system. 

Thus, any UP RFP should provide instructions to industry regarding the format, 

contents, and level of detail needed for their technical proposal.   For example, the Air 

Force UP RFP dictates five areas for private industry to define their technical proposal: 

Service Interruption/Contingency Plan, Quality Management Plan, Capital Upgrades 

and Renewals and Replacements Plan, Operational Transition Plan, and Past 

Performance.  A UP RFP should also provide definitions for various items such that 

industry’s proposals can be compared to one another as well as to the government cost 

estimate.  For example, the Air Force UP RFP defines an ‘Initial Capital Improvement 

Project’ as ‘a project whose purpose is to address a functional or regulatory deficiency 

in need of immediate repair.’  An example of a CIP would be a project to alter a 

wastewater treatment plant’s infrastructure in order to remove an adequate level of 

phosphorus to meet discharge permit requirements. Similarly, the Air Force UP RFP 

defines a ‘Repair and Replacement’ project as ‘a project whose purpose is to replace an 

infrastructure component which has reached the end of its anticipated service life.’ 

These definitions provide clarity to industry so they know which projects to include in 
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their Capital Improvement Project (CIP) Schedule and which belong in their Repair and 

Replacement (R&R) schedule.   

 Step 2.4 includes researching how to incorporate environmental considerations, 

and any associated potential impacts as a result of privatization, into a UP analysis.  

Technical guidance and analysis will be provided to properly address critical 

environmental considerations during a UP analysis to include impacts to water and 

reuse rights, liability issues such as notices of violation (NOVs) from federal and state 

environmental regulatory agencies, possible RCRA mixed sewage exemption issues, 

etc.   All of the aforementioned issues are potential UP impacts because outsourcing 

can bring about fundamental changes regarding how the federal and state primacy 

agents monitor and control environmental compliance as well as issue notices of 

violation (NOVs) for non-compliance.  Thus, Step 2.4 ties into thesis task goal two by 

pointing out to engineers some environmental areas for consideration when privatizing a 

water or wastewater system. 

 Step 2.5 includes investigating how best to define utility system points of 

demarcation which literally define what physical portions of the water and/or wastewater 

infrastructure will be maintained by the new private utility provider and which will remain 

public.   This step will analyze if any utility system points of demarcation were included 

in UP service contracts found in the literature review and case studies.  Regardless of 

the privatization model utilized, utility system points of demarcation (ex. downstream 

side of a water meter) are needed to clearly define the operational responsibilities of 

both the new service provider and Government entity.  Thus, technical guidance and 

examples will be provided to assist engineers in defining both general and unique utility 

system points of demarcation for water and wastewater systems.  

 Step 2.6 involves researching and illustrating the various kinds of economic 

analysis models used to privatize U.S. and internationally based water and wastewater 

systems.  The structure of any UP economic analysis is arguably just as important as 

the UP RFP.  This is because many municipalities base their decision whether or not to 

private on the outcome of their UP economic model.  Thus, this research will illustrate 

how to develop a Government cost estimate (GCE) by modeling the condition of the 
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utility infrastructure as well as capital improvement and repair and replacement projects.  

This thesis will also illustrate how the U.S. A.F. Certified Economic Analysis (C.E.A.) 

model is used to compare the GCE to industry’s proposal.   The U.S. Air Force GCE 

and CEA models will then be compared and contrasted to the economic analysis 

models found in the literature review and case studies.  This subtask ties into the thesis 

goal number two by providing engineers with a technical perspective of the economic 

models and methodology used to privatize water and wastewater systems.   

 Step 2.7 involves investigating and illustrating how to develop Government to 

Private Transition Plans as a result of privatization and if any such plans were included 

in the U.S. based or international privatization models.   Three types of transition plans 

are typically needed once a water or wastewater system has been privatized.  These 

include an employee transition plan, Government developed operational transition plan, 

and the winning utility provider’s operational transitional plan.  All of the aforementioned 

plans are critical technical and logistical components of the U.S. A.F.’s privatization 

model.  These plans work together in concert to ensure a smooth transition from public 

to private utility services.  This is important for the engineering community to understand 

because even the smallest utility system cannot make the public to private transition 

without some level of public/private coordination and possibly a period of joint 

operations until the new utility operator can assume full control of the utility system.  

Guidance will be provided to illustrate how industry and municipalities can develop 

these plans and how they are utilized in the U.S. A.F privatization of water and 

wastewater systems.   Thus, this step/task ties into thesis goal number two by providing 

engineers with the technical exposure, examples, and guidance they will need to help 

them develop public to private transition plans. 

 Step 2.8 involves summarizing, in tabular form, the pertinent technical aspects of 

the privatization models researched for this thesis.  The summary tables will be utilized 

to compare and contrast the U.S. A.F. UP model to both the international and U.S. 

based case studies and literature reviews to broaden the engineering community’s 

perspective to accomplish thesis goal two.  
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CHAPTER 4 

ANAYLSIS OF U.S. BASED UP CASE STUDIES 
 

 
4.1 Overview 

 
 Of the fifty researched privatization initiatives included in the literature review in 

Chapter 3, seven case studies were identified noting some of the more technical 

aspects of these projects.  Of the seven case studies, only two were determined to have 

an adequate level of technical data for further analysis and inspection.  One additional 

case study is provided based on the author’s personal experience with water rights 

relative to a proposed UP action at Andersen AFB, Guam.  

 The data from these three case studies will be analyzed and discussed as well 

as compared and contrasted to the U.S. A.F. privatization model and international 

based UP models in Chapters 6 & 7 according to the aforementioned goals and 

objectives of this research.    

 
4.2 Atlanta Georgia – Water Privatization Experiment 

 
 On November 10, 1998, the City of Atlanta Georgia and United Water (UW), the 

American subsidiary of the Paris-based water corporation Suez, entered into a 20-year 

contract for the operation, maintenance, and management of the city’s water system.  

The total anticipated first-year cost of operating the system under United Water 

management was $29.5 million, consisting of $21.4 million in basic service fees, and 

$8.1 million in utility pass-through costs, indirect costs, and city oversight costs.   This 

amounts to a savings of $20 million per year, or $400 million over the life of the contract.  

United took over the system on January 1, 1999 (Rosario, et al., 2000).   At the time, 

this was the largest water privatization contract in the history of the United States.    

Atlanta has a population of 1.5 million people requiring water and wastewater 

services.   The city owns and operates three wastewater treatment plants, which 

cumulatively handle approximately 150 million gallons per day (mgd).  The sewer 

system consists of 12 pumping stations and 2,200 miles of sewers, including a 305-
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square-mile area served by combined sewers.  The city owns and operated two water 

treatment plants, with a capacity for 201.4-mgd; three major pumping stations; 90.5 

million gallons of storage; and 2,400 miles of water mains.  Atlanta provided water and 

wastewater services via their Water Department, Sewer Division, and Wastewater 

Services; the combined 1996 operating budget was $116.4M (Rosario, et al., 2000).   

 Back to July 1997, the City of Atlanta was considering various forms of utilities 

privatization for reasons similar to many U.S. water and wastewater municipalities.  In 

Atlanta, some water pipes date from the 19th century and its water system had been in 

falling apart since the mid-1990's, when the federal government began to assess fines 

against the city for failing to meet water-safety standards.   The city had just raised utility 

rates again and was estimating their capital improvement program needed $850 million 

over the next five years to replace and upgrade antiquated facilities, provide for future 

capacity, and to meet their regulatory requirements (Rosario, et al., 2000).  This meant 

the city of Atlanta had to continue to raise utility rates, issue more utility bonds, and/or 

look for more technically efficient and cost effective ways of providing water and 

wastewater services.  Thus, for $2 million dollars, the City of Atlanta hired the 

engineering, accounting, and consulting team of Brown and Caldwell, 

PricewaterhouseCoopers and Harrington, George and Dunn to help them determine 

how best to revitalize the city’s water and wastewater systems while minimizing utility 

rate increases.  This team looked at several different types of efficiency alternatives 

such as streamlining internal engineering and management functions without contract 

operations, contracting out operation of any combination of the water and wastewater 

treatment plants, or selecting through competition contract operation of the entire water 

or wastewater systems.  Analysis showed if status quo operations remained, an annual 

8.5% increase in water and wastewater utility rates would result.  This meant an 

average increase of $3 to $4 per month per water and wastewater utility customer in 

each successive year for at least the next five years.  The consulting company 

concluded, only through privatization of the entire water and wastewater systems could 

utility rates be limited to less than inflation (assumed in the analysis to be 3% per year) 

(Rosario, et al., 2000).  With this information, the City of Atlanta elected to privatize 
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operation of their water utility system as a test case. Adding to the complexity of the 

decision making process was the fact the city needed to issue revenue bonds in mid-

1998 in order to keep construction of its regulatory-mandated phosphorus reduction 

program on track (Rosario, et al., 2000).  Thus, a combination of ‘guaranteed’ savings 

and rate increases had to be in place before the city could issue its bonds.   This meant 

the water privatization contract had to be in place in approximately one year.  

On December 8th, 1997, Mayor Bill Campbell announced his decision to solicit 

and enter into a 20-year contract with a private utility company to operate and maintain 

the city’s water system.  The elements to be placed under private management included 

raw water supply, treatment and distribution, billing collection and other customer 

services, as well as the provision of certain capital repairs, replacements and some of 

the system’s capital improvements (Rosario, et al., 2000).  Table 4.1 below lists the 

specific functions the utility contractor was asked to perform. 
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Table 4.1:  Atlanta Water UP RFP - Private Contractor Functions 

Operations and Maintenance 
Chattachoochee water production complex 
Hemphill water production complex 
Distribution system 
Grounds maintenance 

Customer Service 
Field operations (meter reading and repair,  

turn-on/off, inspections 
One-call customer service 
Billing (does not include collections/includes 
sewer) 
Meter applications 

Laboratory 
Sample collection and analysis 
Cross connection control 
Disinfection of mains 
Response to water quality complaints 
Quality assurance/quality control (QA/QC) 
River water withdrawals 

Personnel 

Employment 
Labor relations 
Employee relations 
Training 
Employee assistance program 
Classification and compensation 

Technical Services 

Administration 
Day-to-day engineering 
Construction and maintenance 
Construction design and inspection 
Substations and repair crews 
Heavy construction 
Craft shop (14th street) 
Pipe, meter, valve repair and maintenance 

Finance 

Collections 
Employee benefits 
Accounting  
Financial analysis - general 
Financing- general  
Capital Improvement program input 
Contract services – (fire hydrant  

maintenance, etc.) 
Purchasing 

Administration 

Information systems  
Maintenance management system (MMS) 
Local area network (LAN) 
Computer information system (CIS) 
Computer-aided design  - Computer aided     

Mapping (CAD-CAM) 
Supervisory control and data acquisition  

(SCADA)      

Public Works 

Repave streets/sidewalks 
Supply materials (e.g., cement mix) 
PW dumpster pickup 
Motor vehicle services 
Howell Mill Road garage 
Repair (vehicles and other motorized  

equipment)  

Commissioner Support Support Services 

Public Relations- Routine Procurement 

Conservation Fuel 

Safety Legal 

Equipment Pool Fire Department Coordination 

Materials Management  
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 Atlanta’s water privatization procurement provided industry with five weeks to 

prepare their request for qualifications (RFQ) and simultaneously, fourteen weeks to 

complete their technical and cost proposals.  The procurement process then allowed for 

a round of best and final proposals.  An interesting note was the requirement of 

submitting a $50K payment from each bidder, accompanying the Statement of 

Qualifications (SOQ), as an evaluation fee (Rosario, et al., 2000).  The purpose of this 

fee was to help defray the city’s costs of undertaking the procurement, and secondarily 

to assure that only ‘serious’ industry respondents submitted qualifications packages.  

The qualified industry respondents to the RFQ/RFP were as follows: 

 

• Atlanta Water Alliance (Compagnie General des Eaux/Vivendi) 

• Atlanta Water Corp. (SAUR) 

• OMI Atlanta (OMI/Thames Water) 

• United Water Services Atlanta (United Water/Suez Lyonnaise des Eaux) 

• U.S. Filter Atlanta Water 

 

 To help industry develop their proposals, the City of Atlanta keenly recognized 

they needed to provide full disclosure regarding the engineering aspects of their water 

system.  Accordingly, the city disseminated information about the system, its operation, 

status, condition, plans, procedures, and so forth.  The city also provided several 

opportunities for industry to learn about the details of the water system and to question 

city managers about their operations.  Two important methods to disseminate utility 

information were via facility visits and a data room.  Qualified prospective bidders were 

provided extensive tours of the water system’s facilities, including the one-call center, 

craft shops, and executive offices.  Following the formal tours, each bidder was given 

48-hours allotted in two-hour increments over the course of eleven days to schedule 

any follow-up visits that they desired with whatever experts they wanted to bring to any 
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of thirty or more sites in the water system. A data room was also established to house 

water utility information relevant to the procurement.  Items included in the data room 

were drawings, plans, specifications, operating logs, compliance reports, etc.  The 

information was available during standard business hours up to one week prior to the 

submittal date of the technical and cost proposals (Rosario, et al., 2000).  Industry was 

asked to submit separate cost and technical proposals and the requested outline of 

each bidder’s technical proposal is shown in Figure 4.1: 

           

Cover Letter – signed by authorized representative of the utility bidder and 
stating at a minimum that the proposal represented a binding offer 
Title Page – with all necessary contact information 
Table of Contents 
Executive Summary – including a statement of the difference between the 
bidder’s 10 and 20-year offers 
Water system technical approach – details of the specific measure to be taken 
by the proponent to ensure that the city’s objectives would be successfully 
achieved and that all required services would be provided.  In particular, the city 
wanted assurances that the bidder had plans for operating the facility at or above 
the desired levels of service with significant efficiencies and cost savings for the 
city.  The section was subdivided as follows: 

 Operations and Maintenance Plan 
 Staffing Plan 
 Maintenance Management 
 Innovative Technologies 
 Customer Information System 
 Interaction with Regulatory Agencies, the Public and the City 

Management Team – The city was especially concerned about the quality and 
experience of the key managers, especially the general manager or lead 
professional that would be responsible for running the water system 
Employee Relations and Transition Plan – A requirement of the city was that 
all water system employees desiring so be hired by the contractor at equivalent 
pay and benefits and not be laid off for a period of three years following the 
initiation of the contract.  Bidders were required to describe their plan for 
accommodating this requirement. 
Capital Improvements – A plan for implementing the CIP of the city as 
represented in the RFP. 
EBO Compliance Plan – including the requirements not just for a joint venture 
with minority/women owned business, but also a detailed plan for subcontracting 
services or supplies to minority/women owned businesses.  

 Figure 4.1 - Atlanta Water UP RFP – Technical Proposal Contents 
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 The city provided industry with cost forms to be filled out to clearly show fees for 

utility services provided, the means proposed to escalate these fees over time, and the 

amounts of utilities to be used by the system.  The cost categories used were: 

personnel, equipment, vehicles, and related supplies, chemicals, other materials and 

supplies, contractual services, other, overhead and profit.  Industry was also asked to 

provide their schedules for proposed capital improvement projects (CIPs) and repair 

and replacement (R&R) projects.  Regarding the evaluation of technical and cost 

proposals, Table 4.2 shows the point system used by the city of Atlanta to determine 

which industry proposals were the most responsible and responsive (Rosario, et al., 

2000).     

 

Table 4.2:  Atlanta Water UP – Technical Proposal Scoring System 

Scoring Category Points 

Cost-Effectiveness 30 

Quality of Technical Approach 20 

Quality of Management Team 20 

Equal Business Opportunity Plans 15 

Employee Relations and Transition Plans 10 

Performance Capabilities 5 

Grand Total 100 

 

 

 For Best and Final Proposals (BAFP), Atlanta’s UP source selection team 

wanted to select the bid that offered the best overall value to the city, based 

substantially, but not exclusively, on pricing components.  Thus, the city of Atlanta used 

the following value index, Equation 1, which they felt represented a balance between 

quality and cost-effectiveness (Rosario et al., 2000).    

 

Value Index = BAFP Technical Score / (BAFP First Year Service Fee)2  
(Eqn 1)
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 As shown in Table 4.3, the winner of the competition was United Water Services 

of Atlanta, the team headed by United Water Services, a company owned by United 

Water Resources and Compagnie Suez Lyonnaise des Eaux (Rosario, et al., 2000).  

 

Table 4.3 Atlanta Water Privatization - BAFP Value Index Scores 

Category United Water Other Bidders 

20-Year Contract Value Index 0.130 0.111-0.094 

1st year Service Fee $21.4 million $22.8-25.9 million 

 

On January 23, 2003, just four years after privatizing their water system, Atlanta 

would take back control of all water utility operations.  Apparently, despite their good 

intentions and a well thought out technical approach to privatization, the City of Atlanta 

parted ways with United Water (UW) primarily due to city undisclosed engineering 

requirements which drove costs and safe and reliable utility services to a breaking point 

between the parties.     

UW contended that the city grossly underestimated basic repairs and 

maintenance to the water system and hid the true health of the infrastructure from the 

bidders. UW complained they realized the true dilapidated state of the water system 

after they assume utility operations.  Assumptions were built into UW’s technical 

proposal.  For example: UW’s proposal assumed that 1,171 water meters per year 

would break, requiring repairs—but in reality, 11,108 broke; another was that 101 main 

breaks would occur in a year, but actually 279 broke; and yet another was that 734 fire 

hydrants would require repair, when in fact 1,633 needed it  (Segal, 2003).  According to 

UW the problem lay with the City of Atlanta’s poor utility data, or in some cases lack of 

record keeping. The city didn’t have good records to establish a baseline—either data 

wasn’t kept, wasn’t kept accurately, or existed but was understated due to bureaucratic 

malfeasance. However, some of the blame must fall on UW. All of the bidders knew 

about the lack or quality of data ahead of time before they bid. Furthermore, UW has a 
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lot of experience running old systems, older and larger than Atlanta’s, and it should 

have built that expertise into its proposal (Segal, 2002).   

At the time of contract dissolution, UW stated it was stuck with trying to run a 

water system in unexpected disrepair, while losing at least $10 million annually under a 

$22 million-a-year contract that the city refused to renegotiate.  Furthermore, UW was 

seeking an additional $80 million dollars for services it claims were provided outside of 

the contract (ex. change orders) but the City of Atlanta never paid.  These financial 

conditions forced UW to constraint their utility operation services to minimize impacts to 

their bottom line (Segal, 2003).  Thus, the residents of the City of Atlanta were left with 

unsafe and unreliable water services as evidenced by the following first-hand accounts:  

 

Lee Morris, a lawyer and accountant who sat on Atlanta's City Council 

when the privatization contract was awarded, stated, ‘It's a cautionary tale 

(privatizing the water system) because quality has been jeopardized’ and 

‘…there have been a dozen or more instances where people had brown 

water running through their faucets and advisories to boil it before you 

drink it.  In a large world-class city like Atlanta, that just should not 

happen.  It might happen in third-world countries, but it should not happen 

in Atlanta.’ (Koller, 2003) 

 

Lamar Miller's, a middle-class neighborhood resident of Atlanta, stated 

‘When you turn on the water, you expect to have water come out of your 

faucet’ and ‘This summer we had, multiple times, when you would turn on 

the faucet and nothing would happen, sometimes for a couple hours, 

sometimes for a couple days. And then when the water comes back, it 

looks like dirty creek water. It clogs up all the filters in your refrigerator, it 

destroys your laundry, and there's no warning when you're going to get 

these discolorations.’ (Koller, 2003) 
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During summer 2002, a severe drought forced Atlanta’s residents to follow 

strict water rationing.  However, when a fire hydrant at the foot of Ms. 

Walda Lavroff's driveway broke a leak like a gusher, Lavroff stated, ‘It took 

ten days of constant phone calls to United Water to get it fixed.  By then, 

pavement was washing away.’ (Koller, 2003) 

 

On other occasions, Ms. Walda Lavroff also received notices from United 

Water to boil her water, days after breaks in water lines created health 

concerns.  Lavroff stated she didn't have these problems when the City 

ran the water system. ‘When water pipes and valves had broken in this 

neighborhood (under UW management), there was a boil advisory out for 

water and we didn't get the advisory until a day or two later,’ and ‘(This) is 

serious business because if the water is not safe to use as they said for 

baby formula or for elderly, ill people and so on, we should be notified at 

once not a day or two later. The City cannot wash its hands of the 

responsibility of supplying water.’ (Koller, 2003) 

 

 In striking the deal with UW, Atlanta city officials were hoping to save as much as 

$20 million a year and to apply those savings to utility system capital improvements.   

After the water utility contract was dissolved, City officials stated they were only saving 

somewhere between $3 and $10 million a year, and there was no room for additional 

UW payments. UW officials disputed this claim, stating that the city was paying $49 

million for water services before privatization, and the contract only pays UW $21 

million—an annual savings of $28 million. Finally, UW officials stated if the city is only 

seeing a net decrease of $3 to $10 million a year, money must be flowing into other 

areas or swallowed by bureaucracy (Segal, 2002).   

By taking back their water system, the City of Atlanta is in a difficult position for 

several reasons.  Annual water utility costs will sky rocket from $22 million in direct 

costs paid to UW back to well over $40 million.  This publically owned and operated 

utility arrangement offers no clear way to pay for extensive water-system repairs, 
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estimated to cost $800 million over the next five years (a separate bill to upgrade the 

city's sewers could exceed $3 billion) (Segal, 2002).  Given Atlanta’s failed experiment 

in privatizing their water system, the city officials will not dare propose future 

privatization options given their constituent’s views on UW’s poor performance.  Had 

UW and the City of Atlanta been knowledgeable and honest about the state of the water 

system, and willing to work together, Atlanta’s water users may have been able to enjoy 

safe, reliable, and cost effective utility services. 

 
4.3 Andersen AFB, Guam – UP and Water Rights 

 
A review of water rights, and any potential risks as they pertain to UP, should be 

a requirement in any type of water privatization analysis.  The following case study was 

chosen to highlight the level of analysis and due diligence needed to properly assess 

these risks.  Also, this case study illustrates how contentious and cumbersome right 

waters can be when mixed with a proposed UP action.  

Andersen AFB requested their water system be excluded from the AF Utilities 

Privatization initiative, due to the negative effects of a local Guam law, P.L. 24-295, on 

the privatization process.  Thus, in the summer of 2004, various engineering 

representatives from HQ AFCESA, to include this thesis author, and legal 

representatives from Andersen AFB were tasked with reviewing geological, technical, 

environmental, statutory, and historical data to determine if the Air Force (AF) might 

potentially jeopardize its federally-owned water rights at Andersen in the event the water 

system was privatized.   At the time, Andersen’s water, wastewater, and electric system 

were being considered for privatization. 

Current AF policy regarding water rights relative to UP is noted in a 15 

September 2003 memorandum from the Deputy Secretary of the Air Force 

(Installations) to the Deputy Undersecretary of Defense (Installations and Environment).  

This memorandum states that the Air Force will not abandon, relinquish, forfeit, or 

otherwise prejudice its water rights in conjunction with a utilities privatization deal with 

any prospective bidder.  In addition, this memorandum states, in part: 
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‘Air Force installations should only privatize their water systems when they 

can do so without relinquishing or transferring their water rights as a 

condition of privatization.  Water rights must be considered in the 

privatization evaluation and economic analysis for a water system.’ 

 

  Andersen owns and operates the on-base water supply and distribution system 

utilizing several ground water extraction wells at the Andersen South facility (off the 

main base) and an associated water treatment and distribution system.  This system is 

independent of the local civilian owned and operated water supply system, which is 

operated by the Guam Waterworks Authority (GWA), an autonomous agency of the 

Territorial Government of Guam.  For wastewater services, Andersen’s on-base sewer 

system delivers sewage at the base boundary to GWA for treatment and disposal as a 

GWA customer.   

In order to assess the situation at Andersen AFB in view of the aforementioned 

AF policy, the AFCESA and Andersen review team reviewed the local water rights, the 

effect of Guam Public Law 24-295 and any other factors that could potentially put the 

federally owned water rights at Andersen at risk in the UP process.   

The following describes the current status of AF water rights on Guam.  All water 

rights issues relevant to Andersen deal with groundwater resources.  Andersen AFB is 

located on flat tablelands on the northern end of Guam and sits on the top of the 

Northern Guam Aquifer, a lens-shaped formation of subsurface fresh water of limited 

width, which literally floats on the underlying salt water aquifer.  Such a geologic 

situation is common on islands where the surface and near surface features are uplifted 

tropical limestone, formerly coral reef or seabed. Exploitation of this freshwater lens is 

by drilling shallow wells (typically 300-500 feet depth) into the fresh water lens and 

extracting the fresh water from the narrow lens layer. The lens is continually recharged 

by rainwater filtering down from the surface.  Guam receives approximately 100 inches 

of rainfall a year; this rainfall migrates quickly from the surface to the lens, so the wells 

are quite productive.  Currently, Andersen operates five wells which provide 

approximately three million gallons of fresh water per day for all base uses.  
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Groundwater wells exploiting the Northern Guam Aquifer are the only means of 

supplying fresh water in this part of Guam. There are no surface water sources such as 

ponds, rivers, streams or geologic features suitable for impounding surface water found 

on the northern half of Guam.  The extensive open lands at Andersen, particularly at 

Northwest Field, lie directly over the thickest and easiest developed part of the 

subsurface Guam fresh water lens. 

When Andersen was created as a permanent AF base in the early 1950’s, the 

formal land acquisition for the main base and ancillary facilities was either by 

condemnation of private lands or transfers of government-owned lands from the Naval 

government of Guam to the Department of Defense.  All these land acquisitions, 

whether by condemnation or transfer, involved the transfer of a fee simple interest in the 

property to the Department of Defense.  A fee simple acquisition of real property 

includes, in the absence of any reservations of rights, all subsurface mineral rights, 

including water rights and the right to exploit subsurface water.  There are no 

reservations of any property rights for any property controlled by Andersen. The federal 

ownership of subsurface water resources underlying Andersen AFB means also that the 

AF is able to deny any others the ability to exploit this resource without the clear and 

specific consent of the Air Force.  

The following describes the risk to Andersen’s water rights.  The 

AFCESA/Andersen engineering and legal review team believed there were two 

significant issues which raised serious questions of risk to federal water rights on Guam.  

The first was the assertive policy of the Territorial Government of Guam relating to 

ownership of all surface and subsurface water resources on Guam, as exemplified by 

Guam P.L. 24-295. The second area of concern was the designation of the entire 

northern half of Guam, to include all AF lands, as being part of the Northern Guam Sole 

Source Aquifer, pursuant to the sole source aquifer provisions of the Safe Drinking 

Water Act. 

The following addresses Guam’s ownership assertions.  It is the stated policy of 

the Territorial Government of Guam that it is the sole owner of all surface and 

subsurface water resources on Guam.  This policy is based on a particularly obscure 
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and curious claim that the Territorial Government of Guam, as the descendant of the 

Spanish colonial government of Guam (1720-1900), is the inheritor of all Guam property 

owned by the Spanish Crown. Since under Spanish colonial law, water rights belonged 

to the Crown, Guam asserts it is the rightful and legal owner of surface and subsurface 

water.  That Guam converted to the generally accepted American common law of 

subsurface property rights ownership upon the arrival of United States sovereignty over 

Guam, granted by the Treaty of Paris (1900), does not deter Guam’s leadership. They 

argue that this treaty did nothing of the kind.  This is also an indigenous rights position 

asserted by some groups on Guam who have substantial support in the political 

leadership.  These groups argue that water rights are an inherent part of ancestral 

Chamorro sovereignty and that all water and other mineral rights on the island are 

owned by the indigenous Chamorro polity.  This position has been regularly stated by 

Guam’s political leadership and was asserted in federal court litigation between the 

Navy and the Government of Guam regarding exploitation of surface water resources 

on Navy lands in southern Guam; United States vs. Government of Guam, Civ. No. 99-

00102, U.S. District Court, Guam.  In that case, the Navy sued Guam for an unpaid 

water bill in excess of $11 million for water sold to Guam from the Navy’s on base 

system.  According to an agreement dating from the 1950’s, excess water supplies from 

the Navy’s surface water impoundment and treatment system serving its Guam facilities 

would be sold to the public Guam water utility to supply to several public water systems 

in southern and central Guam. After running up an arrearage of over $11 million under 

this agreement, the Navy sued for payment.  In a counterclaim to this suit, the 

Government of Guam claimed that no monies were due the Navy because of its 

ownership of the water rights and surface waters found on Navy land. In fact, Guam’s 

counterclaim in this case also suggested that the Navy had essentially stolen Guam’s 

water for many years and that significant monies were owed Guam by the Navy. Guam 

stated the $11 million Navy water payment claim would be easily set off against a much 

larger sum that should be paid to Guam by the Navy for this unpermitted exploitation of 

Guam’s water rights.  In response to this counterclaim and assertion of water and water 

rights ownership, the Navy sought judgment on the counterclaim surface water issue 
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from the District Court. Just before an expected ruling on the issue, Guam decided to 

settle the case by agreeing to a payment schedule for the $11 million Navy claim.  The 

Navy insisted that any settlement of the case include an abandonment of any legal 

claim Guam had over surface waters on Navy lands.  Guam agreed to this and did sign 

a settlement agreement narrowly abandoning this particular surface water claim, but 

Guam’s asserted ownership of subsurface water resources remains to this day.    When 

news of the Navy settlement was made public in early 2003, it caused a substantial 

storm of controversy in the Guam Legislature and from local indigenous rights groups, 

who charged that the Governor had ‘sold out’ an important part of Guam’s sovereignty.   

In the past, Guam’s ownership claims of subsurface water rights against the A.F. 

have not been followed up with any specific action, as that would require an unpermitted 

trespass onto A.F. property to secure water development.  Guam water well regulations 

require substantial clear zones around domestic water wells.  Because of recent off 

base residential development, the extensive open areas of Andersen AFB provide the 

only remaining locations in northern Guam that meet Guam EPA regulations for future 

water well development.  Andersen’s civil engineering (CE) squadron representatives  

have already seen on three separate occasions Guam’s publicly-owned water utility 

develop water wells literally on the boundaries of Government of Guam property 

(dedicated for future public education facility use only) adjoining A.F. lands at 

Andersen’s south area.  The subsurface water resources supporting those three wells 

are clearly and primarily under Air Force land.  The Navy water payment case 

evidenced this ownership claim, in opposition to the ownership of water rights by the 

federal government on its Guam lands.  The AFCESA/Andersen engineering and legal 

review team believed any privatization or outsourcing of the AF’s water system would 

give Guam an opportunity to exploit its dubious legal claims over groundwater 

resources against the private operator, regardless of any wording, reservations or other 

conditions of the privatization agreement.  This would be particularly true if the new 

water system operator was the Guam Waterworks Authority, an agency of the local 

government and subject to the political dictates of Guam’s leadership, who expressed 

interest in bidding on the UP solicitation for Andersen’s water system.    
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 The following addresses the potential impact of Guam P.L. 24-295 and its impact 

on UP and water rights.  This stature was passed in 1998, in the midst of a Guam 

election campaign, as the Navy was in the process of outsourcing its base civil 

engineering operating function (affecting over 1,000 mostly local Guamanian 

employees), including operation of the water supply system that several villages in 

southern Guam depend on for their water.  The statute includes a civil violation penalty 

provision, backed by a significant fine schedule, that requires any privatized operator of 

a military water supply treatment on Guam to secure a license to operate that system 

from the Guam EPA and also requires that the military water system be integrated into 

the civilian system and jointly operated ‘under civilian authority for both the military and 

civilian communities.’  The statute also uses Guam’s taxation authority to offer up 

significant corporate tax rebates to any outsourced military water system operator, 

asserted to be resident on Guam and subject to Guam taxation and regulation, to enter 

into these required cooperative water development and interoperation agreements with 

the local water utility.  Failure to do so eliminates the ability of the operator to secure 

corporate tax benefits rebates that are generally available on Guam to new investors.  

The purpose of this section is clearly to coerce any privatized operator to enter into the 

required cooperative and interconnection agreements with Guam’s water utility.  The 

AFCESA/Andersen engineering and legal review team believed that Guam’s leaders, in 

furtherance of their local sovereignty agenda and to ease the current and foreseeable 

water supply crisis here, would insist that any cooperative operation and interconnection 

agreements would require that Guam’s water utility would have the right to develop its 

own resources on the property (federal) of the military system operator and deliver the 

water so developed over the interconnected lines to its system.  It is clearly the intent of 

Guam P.L. 24-295 to force any future privatized military water system operator to 

integrate with the larger island water system. This would allow any excess water 

produced by the private base operator to be diverted to the struggling, underserved 

civilian system.  Senior Air Force leadership at Andersen AFB believed that this 

statutory effort, combined with Guam’s water rights ownership policy, was nothing more 

than an attempt to secure full development rights to the unexploited subsurface water 
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resources underlying Andersen, particularly the largely unexploited Northwest Field 

area.  The AFCESA/Andersen review team believed that the legal risk posed to any 

future privatized water system operator by the combination of Guam’s water rights 

ownership policy and the effect of Public Law 24-295 was substantial. This background 

of a hostile and aggressive local government seeking additional water resources for the 

off base population presented an unacceptable risk to proceeding with UP for 

Andersen’s water system. 

The following addresses the Guam Sole Source Aquifer Designation and its 

impacts on water rights.  The second major risk factor to federal water rights presented 

in any future UP initiative on Guam is the current designation of the lands of Andersen 

AFB as part of the Northern Guam Sole Source Aquifer.  In September 1996, the U.S. 

EPA designated the entire northern half of Guam dependent on the northern Aquifer 

Lens for its water supplies to be a sole source aquifer under specific provisions of the 

safe Drinking Water Act; 61 FR 47752, September 10, 1996.  Under the Sole Source 

aquifer provisions of the Safe Drinking Water Act (SDWA), the Congress authorizes the 

USEPA and delegated authority local regulators to completely control the development 

of water resources within any designated sole source aquifer area.  The SDWA contains 

specific waivers of federal sovereign immunity to allow the USEPA and local regulators 

to control water source development on federal property so affected.   

The purpose of the 1996 sole source aquifer designation on Guam was, it was 

argued at the time, to protect the fragile fresh water lens form overexploitation and 

contamination at a time of significant population growth on Guam.  The 1993 

designation of Andersen as a high-priority Superfund site, largely related to groundwater 

contamination issues, figured in this action.  In the normal course of business under the 

SDWA, federal facilities like Andersen that operate  water systems are subject to local 

health and safety regulation of these potable water systems.  That generally means 

regular testing, public reporting of safety issues and required actions, backed by penalty 

authority, to address contamination, turbidity and other drinking water safety issues. 

However, under the authority granted to the Guam EPA by the 1996 sole source 

aquifer designation, Andersen’s water system is under complete and detailed regulatory 
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control by an agency of the Territorial Government of Guam, backed by a specific 

waiver of sovereign immunity found in the SDWA.  All water wells developed and 

operated by Andersen must be specifically licensed, including setting specified 

maximum withdrawal/flow rates.  Exceeding these flow rates can bring a Notice of 

Violation and a fine.  Closing any wells also requires regulatory approval. Any water well 

within the sole source aquifer boundaries must have an undeveloped 400 yard wellhead 

protection zone around the well, a requirement Guam EPA regularly ignores for off base 

wells operated by the Guam water utility.  If Guam were to decide that no more wells 

could be developed on Andersen lands, they could do so and have that apparent 

authority granted by the SDWA.  Off base, Guam does not allow the development of 

water wells on private lands, except for a limited number of golf course irrigation wells. 

These golf course wells are operated under a specific aquifer exploitation exemption 

policy directed by the Guam Legislature to foster tourist industry economic 

development.  In the absence of the sole source aquifer designation, Guam would have 

no regulatory authority of the Andersen water system beyond the usual community 

health and safety provisions of the SDWA applicable to any federal facility operating a 

water system.  The location, size, number and type of Andersen’s wells would be 

completely unregulated.  The only other A.F. facilities the AFCESA/Andersen review 

team were aware of that were subject to the rigorous sole source aquifer provisions of 

the SDWA are the AF facilities located in the San Antonio, Texas, which are subject to 

similar sole source aquifer designation. The AFCESA/Andersen review team were 

aware of the substantial legal problems created for the A.F. by the San Antonio, Texas, 

water supply situation and understood senior A.F. civil engineering and legal 

representatives had previously expressed serious concerns about the maintenance of 

clear federal water rights on A.F. properties subject to SDWA sole source aquifer 

designation.  Thus, the AFCESA/Andersen review team suggested that the sole source 

aquifer designation affecting Andersen gave rise to two arguments that water rights are 

at risk in this situation. First, it was understood that, as a matter of law, the designation 

of a SDWA sole source aquifer affecting federal property so taints the basic water rights 

and water development options of the A.F. water infrastructure that privatization should 
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be avoided at all costs in order to preserve the maximum federal authority over the 

overall regulatory situation and in dealings with the very powerful local regulators.  

Secondly, in the specific case of Guam, the review team were concerned that 

privatization of the Andersen water system would give the Guam regulators, armed with 

a political agenda and the extensive authority granted by the sole source aquifer 

provisions of the SDWA, excessive authority to manipulate and coerce any UP operator 

to comply with Guam’s wider, community water development policy. This policy is seen 

in the aforementioned water rights ownership policy and the language of P.L. 24-295 

supporting ‘integrated military-civilian water systems’.  Guam cannot supply its civilian 

and military residents living off base with adequate and reliable supplies of potable 

water. Many off base residents regularly suffer days and even weeks of no domestic 

water supplies, boil water notices due to contamination and continual system 

maintenance failures.  No new civilian system development is currently in progress due 

to a lack of public funds.  In contrast, the Andersen and Navy systems on Guam are 

quite adequate, reliable and have been seen to recover quickly form devastating tropical 

storms when the civilian water system can be down for two to four months following 

storm events.  The AFCESA/Andersen review team unanimously felt there was an 

agenda by Guam’s leadership to take over or, as a fallback, tap into existing military 

water systems or exploit at no cost the water lying below the AF’s extensive open lands 

at Andersen.   

The Andersen AFB Commander voiced his concerns in a 03 Dec 2002 letter that 

privatization of the Andersen water supply system would create unacceptable risks to 

the base’s military mission and would clearly threaten federally-owned water rights.  

Thus, on 29 Jan 2004, the Air Force exempted the Andersen AFB water system from 

any future privatization analysis.  

 
4.4 Franklin, Ohio – Wastewater and Water Privatization 

 
The City of Franklin Ohio became the first municipality in the nation to enter into 

an asset sale public/private partnership for a wastewater treatment plant (WWTP) 

constructed with federal grant funds.  An area of technical interest was the handling of 
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the National Pollution Discharge Elimination System (NPDES) permit; a significant 

environmental issue under any type of UP analysis involving a POTW.   The NPDES 

program is a federal program and an important component of the Clean Water Act 

(CWA) for the protection of the nations’ waters.  Some states have primacy and thus the 

flexibility to administer the NPDES program in lieu of the USEPA.  The federal NPDES 

regulations state that when a facility is owned by one person but operated by another 

person, it is the operator’s duty to obtain the permit.  In the case of Franklin Ohio, 

Wheelabrator, the private utility company contracted to both own and operate the 

WWTP, had to apply for the NPDES permit.  This is in contrast to other states handling 

of the NPDES permit under UP.  For example, Indiana requires the operator to apply for 

the permit while Illinois puts the burden on the owner of the plant.  Also, the Ohio 

Environmental Protection Agency (OEPA) listed both the host municipality and 

Wheelabrator, the private utility owner/operator, as NPDES co-permittees.  Finally, by 

privatizing the WWTP, Franklin was able to reduce utility rates by 23 percent during the 

first year of the contract, and with the exception of energy and chemical costs, to limit 

future increases to the rate of inflation (Reinhardt, 1996). 

The City of Franklin, Ohio and their water privatization efforts are similarly 

noteworthy.  A description of Franklin shows it to be a modest community typical of the 

many small municipalities in the nation seeking some form of water and wastewater 

privatization to gain efficiencies and promote growth.  The City was founded in 1796, is 

roughly eight square miles, and has approximately 11,500 residents and an expanding 

commercial sector.  Stable sewage rates, along with a concerted push for economic 

development and effective capital planning of water distribution and well field 

expansions prompted the entry and expansions of many businesses in the area.  

Sixteen manufacturing plant expansions or new facilities worth $95 million were started 

in Franklin between August 1994 (when an agreement was reached with the private firm 

for the wastewater plant purchase) and December 31, 1995 (Reinhardt, 1996).  The city 

drilled two new water wells to meet the anticipated water needs of its expanding 

commercial sector, bringing the total number of wells to six, with a combined peak 

output of 4-mgd.  In order to protect the community’s water supply, the city also 
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purchased approximately 300 acres above the underlying aquifer. The city then raised 

water rates from $1.25 to $2 per 1,000 gallons and qualified for a $5 million grant to 

build new water lines and storage tanks to support the rapid economic development in 

the area (Oldewurtel, 1998).  Following completion of the two new water wells, as well 

as lines and tanks, the city had enough transmission and well field capacity to sign new 

long term water/wastewater utility contracts with the expanding commercial sector. 

However, when the new water wells were tapped, EPA regulations mandated the city 

treat its water by 15 Oct 97 in order to meet federal Safe Drinking Water Act regulations 

(Douglas and Oldewurtel, 2000).   Hence, given the success of the WWTP privatization 

effort, Franklin city leaders sought to enter into a design-build-finance-operate (DBFO) 

UP scenario for their new water treatment plant.  The city issued a national 

advertisement and requested Statements of Qualifications (SOQs) from qualified utility 

bidders to address the city’s minimum criteria as follows: 

 

• Industry must have the financial wherewithal to provide  

financing, contract security, and guarantees 

• Bidders must have a history of water plant facility operations 

• Industry must have design/build experience 

• Bidders must assure completion of the water treatment plant by  

15 Oct 97 to meet EPA’s directive for the city to treat its water 

 

The city’s source selection evaluation team selected four interested firms based 

on industry’s SOQ response and three of these companies responded to the city’s 

request for proposal (RFP).  A rare find for UP case study analysis was the composition 

of the city’s source selection evaluation team (SSET).  The city’s SSET was comprised 

of the public works director, city engineer, city manager, a member of the city council, 

and a procurement consultant whose advisory fees were not disclosed.  The city’s legal 

counsel and members of the city council provided additional input and review, although 

to avoid the potential for politics playing a role in the selection process, the city’s 

selection committee did not release the names of the competing firms until a 
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recommendation was in hand. (Eisenhardt,1999).  Unfortunately, no additional 

information is available regarding the extent to which the city engineer, a member of the 

SSET, had on the final selection analysis.   

The city’s proposal evaluation criteria is illustrated in Table 4.4 below (Douglas 

and Oldewurtel, 2000).  Of interest is the city’s decision to assign numerical scoring to 

the evaluation criteria.  The scoring system emphasized the importance of qualitative 

criteria, such as qualifications, technical approach, and guarantees in relation to cost. 

 

Table 4.4:  Franklin Ohio Water Privatization - Proposal Evaluation Criteria  

Score  Criteria 
100  Qualifications 

 50 Corporate qualifications 

  - Clearly demonstrated experience to undertake the proposed project’s scope of 
work; design, construct, own, and operate a water treatment plant using a 
public-private partnership approach 

  - Commitment to the business: number of years in business, firm size, financial 
resources 

  - Demonstrated ability to complete the project in the established time frame and 
work scope 

 50 Qualifications of key individuals 
175  Technical Approach 

 25 Design and Construction of water treatment facilities and related works 
 25 Expansion capability 
 25 Quality of operations and maintenance plan 
 25 Suitability of staffing arrangements; interface with city operations 
 25 Demonstration of contingency plans- emergency preparedness 
 25 Soundness of control and monitoring mechanisms 
 25 Schedule 

350  Financing Approach 

 25 Demonstrated financial commitment to the project 
 25 Financial capacity of the proposer 
 25 Proposer’s payment terms and adjustment methodology 
 25 Financing of self-supporting infrastructure projects 
 25 Buy back 
 25 Expansion capability 
 200 Costs 

100  Responsiveness to RFP Requirements 

 50 Liability coverage, insurance, guarantees, performance bond, and risk assumption 
 25 Responsiveness/timeliness 
 25 Responsibility for compliance with local, state, and federal laws and regulations 

725  GRAND TOTAL 
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Franklin’s source selection evaluation team also required the bidders to present 

their proposals in person followed by a question and answer session.  In addition to the 

SSET checking the bidders’ references for projects of similar size and scope, the city 

manager and public works director toured various facilities owned and operated by the 

bidders to get a feel for industry’s technical expertise.  Proposals were scored against 

each criterion on an ordinal scale.  In reviewing the proposals and conducting 

interviews, the evaluation team worked to balance the trade-off between cost and 

additional qualitative factors.  Therefore, the SSET evaluated the proposals both with 

and without factoring in the cost criterion (Douglas and Oldewurtel, 2000).   

Earth Tech was the only firm to offer full equity financing and to assume the cost 

and scheduling risks associated with regulatory approvals (Eisenhardt and Dong, 1996).  

Once Earth Tech was selected, the contract was fully negotiated in less than thirty five 

(35) days.  Negotiations focused on the scope of services, liability assumptions, 

guarantees, and the responsibilities of both parties.  Thus, on 23 July 1996, the City of 

Franklin, Ohio and Earth Tech, Inc. entered into a 20-year service contract whereby the 

private firm would provide design, build, finance, operate, and ownership of a new 5-

mgd water treatment facility.  Earth Tech’s fast-track construction approach to design, 

build and operate the water plant enabled them to start producing potable water on 1 

November 1997 (Oldenwurtel, 1998).   

For comparison purposes, other municipal projects of similar size and scope take 

four to five years to complete under conventional approaches utilizing separate design, 

construction, and operation contracts via several service providers.  The city has 

retained all customer billing and collection responsibilities.  In addition, a unique 

Supervisory, Control, and Data Acquisition (SCADA) system enables personnel form 

the city’s public works department to access live operating data about the plant (e.g., 

amount of water in the storage tanks, which pumps are operating, etc.) from their offices 

and other remote locations (Oldewurtel, 1999).  Through this privatization effort, 

Franklin not only fulfilled its legal obligations to OEPA by producing potable water 

approximately one year ahead of schedule but the city has also improved its essential 

services to its citizens.  Residents are being supplied with higher quality water with 
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efficient long-term plant operations at a lower cost than it could have been through the 

traditional multivendor approach.  City leaders estimate the privatization approach to 

water treatment created a 30-percent cost reduction compared to a more traditional 

approach (Mears and Oldewurtel, 1997). 

Highlights of the privatization DBFO approach for the Franklin water treatment 

plant are as follows (Herbst and Oldewurtel, 1996): 

 

Table 4.5:  Highlights of Franklin Water Treatment Plant Privatization 

Cost Guarantees Engineering and construction were performed on a lump-sum, no-change-
order basis, and all up front project costs were indentified and paid for 
directly by Earth Tech.  The private firm assumed all risk for construction 
costs and provided a guaranteed lump-sum price for O&M costs 

Performance 
Guarantees 

The service fee is structured for the private firm to assume performance risk.  
Terms of default have been established that shift risk for performance to 
Earth Tech. 

Responsibility for 
Compliance 

All permits, regulatory approvals, and inspections required were provided 
and paid for by Earth Tech and the firm accepted all risks associated with 
gaining regulatory agency approval for the design of the new facility.  The 
‘timing risk’ of initiating construction prior to final OEPA approval in order to 
meet the construction completion schedule was also borne by the private 
firm.  The private firm is responsible for operation of the water treatment 
facility in accordance with all OEPA and other regulatory agency 
requirements. 

Risk Sharing Changes in cost due to reasonably expected changes in water quality are 
limited to additional O&M cost for chemicals.  Changes in costs for flow are 
addressed through the service fee, which is comprised of fixed and variable 
components. (Up to 5-mgd capacity, no changes in the fixed components 
will result.) 

Expansion Water treatment plant expansion needed for new industry/economic 
development is provided for in the contract. 

 

 Another rare find in case study analysis regarding the engineering aspects of UP 

actions is the contents of industry’s proposals.  For this reason, this particular case 

study offers the engineering community some unique insights regarding what industry 

can offer.  Earth Tech guaranteed to assume all regulatory risks to deliver the project 

with completion scheduled and water service initiated prior to the state-mandated 

deadline.  Before presenting its proposal to the city, the firm had performed a 

preliminary design for the plant and submitted it to the OEPA, incorporated the agency’s 
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review comments into the proposal, and obtained preliminary approval of a conceptual 

design.  As a result, the facility design was approximately 35 percent complete prior to 

the firm being selected (Earth Tech, 1996).  Earth Tech accepted all risks associated 

with gaining regulatory agency approvals for the design of the new facility.  In its 

technical approach, the firm proposed a pressure filtration system with a hydraulic 

loading rate of 5-gpm/square foot. ‘Recommended Standards For Water Work,’ (Ten 

States’ Standards) specifies loading rates of 3-gpm/square foot for both gravity and 

pressure filters treating groundwater.  While this loading rate constitutes best 

engineering practice for gravity filters, higher loading rates are widely used for pressure 

filtration systems. Based on Earth Tech’s experience, and that of established pressure 

filtration manufactures with numerous installations in Ohio and the Great Lakes states 

with groundwater of similar quality as Franklin’s, this higher level could be easily 

achieved and sustained and would provide the Franklin facility reliable service and high 

water quality at reduced capital costs (Earth Tech, 1996).  Earth Tech accepted the 

entire regulatory agency approval risk for obtaining OEPA approval for the design 

loading rate as well as full responsibility for obtaining all required permits and approvals 

to construct and operate the Franklin water treatment facility.  If the facility did not 

receive OEPA approval, then Earth Tech would absorb all the resulting additional 

capital and operational costs.  The firm also assumed the ‘timing risk’ of initiating 

construction prior to final OEPA approval in order to meet the construction completion 

schedule (Earth Tech, 1996).  Earth Tech’s technical proposal further outlined how they 

would provide process control and maintenance management systems, quality 

assurance systems, and other risk protection mechanisms to the water plants 

infrastructure and associated services to ensure efficient and reliable utility service as 

well as a long service life for the infrastructure.   Finally, Earth Tech’s technical proposal 

declared the company would assume responsibility and protect the city from charges 

related to faulty and negligent operation or operation not in conformance with applicable 

laws, including payments of any fines levied by regulatory authorities (Earth Tech, 

1996).    
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 The financial aspects of the source selection, as they pertain to the technical 

aspects of the bidder’s proposals, are also of interest to the engineering community.  

Municipalities seeking privatization can focus on which companies, while meeting all the 

technical requirements of the RFP, can offer the lowest monthly service fee or which 

bidder has the lowest life cycle costs.  Franklin focused on the monthly service charge 

the city would be obligated to pay (Eisenhardt, 1999).   Earth Tech’s proposal provided 

the lowest monthly service fee as well as the lowest life cycle costs.   In addition, 

Franklin evaluated other areas that would impact its bottom-line cost.  These included 

raw water quality parameters (principally iron and manganese levels) that each bidder 

would allow by which the guaranteed operating cost and performance obligations would 

remain in place.  Also considered were the service fees and the escalation methodology 

proposed for the service fees.  Sensitivity analyses were run on different raw water and 

the service impacts were evaluated (Eisenhardt, 1999). Earth Tech’s pricing proposal 

consisted of a monthly facility charge and a monthly O&M charge.  The service fee 

arrangement would provide guaranteed cost to the city; the private firm would bear the 

risk for performance with adjustment only provided for Cost of Living Allowances 

(COLAs) and price increases for certain variable costs in the O&M components (Earth 

Tech, 1996).  
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CHAPTER 5 
 

AIR FORCE UP MODEL 
 
 

5.1 Overview 
 

The field experience gained by the thesis author’s support of the U.S. A.F. UP 

Program has provided invaluable engineering knowledge through the development and 

support of the various technical instruments, models, and approaches to evaluate the 

privatization of 152 water and wastewater systems.  Relative to the two goals of this 

thesis, this engineering knowledge allows for the U.S. A.F. UP Program to be compared 

and contrasted to those privatization efforts included in the literature review and case 

study analysis.  Further, this field experience has allowed the thesis author to provide 

the engineering community with the technical exposure, examples, and guidance they 

will need to help them better understand their roles and responsibilities in a UP analysis.  

Results of this analysis will be presented in Chapter 6, results and discussion, according 

to the aforementioned goals of this thesis. 

 
5.2 Introduction to the Air Force UP Program 

 
 The initial intent of the Department of Defense (DOD) Utilities Privatization 

program was to revitalize aging infrastructure by bringing utility systems up to industry 

standards and also to reduce long term utility cost to create a stable and long term 

budget for the Office of the Secretary of Defense (OSD) planning purposes.   The 

history of the Air Force UP Program is shown in Figure 5.1 below: 
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Figure 5.1:  History of the Air Force UP Program 

 

 As Figure 5.1 illustrates, the Air Force Program has taken longer to execute than 

initially planned.  This is because the entire process of privatizing a utility system had to 

be developed from scratch.  This included defining programmatic policy and guidance, 

partnering with the utility industry to develop engineering requirements (ex. Request for 

Proposal (RFP)), creating real estate instruments to define the physical extents of the 

utility system to be divested (ex. Right of Way), developing economic models with a 

high level of fidelity to compare the government cost estimate to industry’s regulated 

and non-regulated proposals, etc.   

 Defense Reform Initiative Directive (DRID) #49 directed DOD components 

(Army, Navy, & Air Force) to privatize every government-owned electric, water, 

wastewater, and natural gas utility system unless security concerns require federal 

ownership or privatization was uneconomical.  Under the provision of 10 USC 2688 and 

OSD guidance, privatization of a utility system is economically feasible when the long-
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term cost of privatization is estimated to be less than the government’s cost of restoring, 

owning, and maintaining the utility system at industry standards for the same period of 

time.  This approach of comparing industry’s bid to the government’s adjusted utility 

costs has become known as the ‘should cost’ economic analysis as will be further 

described later in this chapter.  Simply illustrated, the process to evaluate any Air Force 

utility system for privatization is shown in Figure 5.2 below. 
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Figure 5.2:  Air Force UP Process Simply Illustrated 
 

 
 The ‘Asset Sale’ UP model was selected by the DOD because they view utility 

ownership and day-to-day utility operations to be noncore mission functions.  By having 

industry purchase the utility system infrastructure, it helps to lower the overall costs to 

the Government in the certified economic analysis.  Privatizing a water or wastewater 

system helps to bring these systems up to ‘industry standards’ by implementation of 

capital improvement projects (CIPs) in the early years of the contract to address 
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functional and regulatory deficiencies.  Privatization also ensures best engineering 

management practices are used for recurring operation and maintenance (O&M) and 

repair and replacement (R&R) projects going forward.   

 The A.F. Privatization model transfers ownership and responsibility for utility 

operations via three instruments.  First, a Bill of Sale (BOS) transfers the physical 

property to the new utility owner/operator.  Second, a Right-of Way (ROW) defines the 

physical extent of the area by which the new utility provider can operate and maintain 

their system (underlying property will not be transferred).  And third, a utility service 

contract, up to a term of fifty (50) years, which contains all the requirements of the A.F. 

UP RFP as well as the new utility owner/operator’s proposal in response to the A.F. UP 

RFP (ex. quality management plan, proposed R&R and CIP schedules, etc.) 

Staring in Nov 97, DOD tasked the Air Force to evaluate 394 utility systems 

(water, wastewater, electric, and natural gas) for privatization.  The Air Force UP 

program only applies to those utility systems in U.S. states and territories.  Since then, 

some utility systems have been exempted from the privatization analysis due to unique 

security requirements. Accordingly, and as of 1 Jul 2009, the Air Force is currently 

evaluating 335 utility systems (water, wastewater, electric, and natural gas) for 

privatization as illustrated by Figure 5.3 below.   
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Figure 5.3:  Air Force Utility Systems Undergoing UP Analysis 
 

Since the start of the Air Force UP program only twenty-five (25) utility systems 

(water, wastewater, electric, and natural gas) have been privatized.  The privatized total 

includes three (3) water systems and four (4) wastewater system as illustrated in Table 

5.1 below.  
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Table 5.1 Air Force Privatized Water and Wastewater Systems 
 

 
    

 The engineering community will now be provided with the technical exposure, 

examples, and guidance they will need to help them better understand their roles and 

responsibilities in a UP analysis.  The information provided is the result of the thesis 

author’s ten (10) years of supporting the Air Force UP program by developing technical 

requirements, supporting the engineering aspects of the government cost estimate 

models, evaluating industry’s water and wastewater proposals, creating employee and 

operational transition plans, and providing technical assistance during contractor 

negotiations.  

 
5.3 Request for Proposal Technical Requirements 

 
One of the most important parts of any privatization analysis is developing the 

Request for Proposal (RFP) technical requirements and working with industry to 

determine how these requirements will be met under the utility service contract.  Many 

of these engineering requirements are easily defined yet, as some of the case studies 

have illustrated, it’s the ill-defined, or worse yet, non-defined requirements that will 

adversely impact utility system end users.  An important point of clarification is that the 

RFP should be structured to clearly list end state utility requirements while allowing the 

bidders technical and financial flexibility to show how those requirements will be met.   

 The following sections are key technical excerpts for the Air Force’s RFP 

template which address engineering requirements to be included in industry’s bid and 

the resultant service contract.  This RFP took several years to develop and incorporates 
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contributions from national and international utility providers gained from Air Force and 

industry partnering sessions.   It is highly recommended that any municipal water and 

wastewater utility provider considering privatization, whether through the ‘asset sale’ 

model or a lesser form, review the publicly available Air Force RFP UP template to 

develop their requirements.   Many local water and wastewater utility providers lack the 

financial means and technical expertise to develop such a comprehensive performance 

based RFP.  While the Air Force RFP template may have sections that only apply to 

DOD installations, most of the technical requirements are still relevant to municipal 

water and wastewater utility providers. 

 The AF UP RFP clearly states the Government is seeking a qualified utility 

provider to assume ownership of the water and/or wastewater system(s) and to provide 

safe, reliable, and cost effective utility services 24 hrs each and every day.  This 

requirement includes utility services which comply with all applicable federal, state, and 

local laws and regulations including those requirements relating to health, safety and 

the environment.   

 Industry responses to the Air Force water and wastewater utility solicitations 

include both regulated and non-regulated utility providers.  A non-regulated utility 

provider is one who sets their own rate structures and determines who they want to 

provide service based on their business model.  A regulated utility provider is one who 

is regulated by a regional or state public utility commission (PUC) who grants large 

service territories whereby the regulated utility provider must provide service to all area 

customers.  The PUC also sets, and regularly reviews, utility rates (ex. commercial, 

industrial, residential, etc.) and service standards to ensure these rates and service 

standards are fair and just to the utility users while dictating the rate of return provided 

to the regulated utility provider.  Outside of cost considerations, the Air Force prefers 

soliciting and awarding to regulated utility providers because of the extra level of PUC 

security who can force their utility providers to change their utility rates and levels of 

service to ensure rates and services are fair and reasonable.  Finally, the Air Force 

knows PUC service rates, standards, and accounting methods for regulated utilities are 

routinely scrutinized.   
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The Air Force RFP, and this thesis, use the term ‘industry standards’ which is a 

generic term utilized to reference those standards the private utility contractors include 

in their technical proposals.  These industry standards do not reference any specific Air 

Force water and wastewater standards such as MIL-HDBK 1005/7, AFI 32-1067, AFI 

32-1066, UFC 3-320-02, Air Force Engineering Technical Letters (ETLs), etc.  

Furthermore, the Air Force RFP does not mandate any specific water or wastewater 

utility standards such as those produced by the American Water Works Association 

(AWWA), International Plumbing Code (IPC), Uniform Plumbing Codes (UPC), etc.  The 

purpose of the RFP is to state the Government’s utility requirements and ask industry to 

provide their best technical and costs proposals based on meeting these requirements.  

Thus, the Government’s Technical Source Selection Evaluation Team (SSET), 

comprised of utility engineers, will determine which technical proposal best meets these 

requirements.  Some bidders will cite published national or international standards, 

some will cite company policy; some may not reference any specific standards at all.  It 

is up to the water and wastewater engineers reviewing the proposals to ensure the 

bidder’s proposed Quality Management Plan (QMP), the most important part of 

industry’s technical proposal, is technically acceptable.  Furthermore, the Technical 

SSET must determine that each bidder’s proposed CIP and R&R projects are 

acceptable.   Once the UP contract is awarded, the new service provider will operate 

and maintain the water and/or wastewater systems in accordance with their proposed 

QMP and CIP and R&R projects for the duration of the service contract which can be up 

to fifty (50) years. 

A key point of consideration in the AF’s UP solicitations is whether or not to 

include the commodity with the utility service contract.  This is particularly important if 

the installation has the potential to secure a portion or all of their water sources from 

another area provider at a lower cost while still maintaining quality and reliability.  

Similarly, for wastewater systems, the AF UP RFP clearly defines how reclaimed 

wastewater is to be reused and if the AF retains certain reuse rights to benefit specific 

Government applications.  Engineers should clearly spell out in their UP RFPs how if 
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and how commodity is included in the privatization contract to include potable water as 

well as reclaimed wastewater and its specific reuse if applicable. 

 Another area for technical consideration is secondary metering.  The AF UP RFP 

requires the privatization Contractor to be responsible for reading, maintaining, and 

calibrating all secondary meters on the privatized utility systems.  The UP contractor will 

take ownership of all existing Government secondary meters and the AF UP RFP 

provides flexibility such that the Government or the UP Contractor can request to add or 

delete additional secondary meters at any time during the service contract as the needs 

and configuration of the system changes over time.  The Air Force is currently 

increasing their use of secondary meters for internal Government billing purposes and 

for commodity management and energy conservation purposes.  The AF UP RFP 

encourages the UP Contractor to incorporate remote meter reading technology 

whenever possible.   Finally, the frequency and accuracy of sub-meter calibration 

should be in accordance with the UP Contractor’s manufacturer’s recommendations and 

any local applicable regulations that govern meter calibration. 

 Regarding energy and water efficiencies and conservation, the AF RFP is 

structured so the UP Contractor is encouraged to provide energy and water efficient 

systems.  The performance based RFP does this by equally sharing cost savings, or 

proposing other means for incentives, for the UP Contractor to perform services such as 

water audits to identify leaks, losses, unaccounted for water, etc. for water projects and 

infiltration and inflow reduction projects, cross-connection control projects, electric 

metering of wastewater pump stations to determine to pump efficiency/run time, etc. for 

wastewater projects.  Also, the AF UP RFP has special language to enable the 

Government to execute energy and water efficiency projects outside of the UP contract 

at any time.  The RFP is structured so the UP contractor is made aware of these 

‘outside’ initiatives so they can perform their services in a timely and efficient manner.   

The RFP has utility-specific attachments, one for water and one for wastewater, to 

specifically identify any such energy- and water-savings projects which are currently in 

place, or planned, for the specific utility system being advertised.  Finally, the UP 

Contractor can propose upgrades to the A.F. that will increase the overall efficiency of 
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the water and wastewater utility system via their CIP or R&R projects.  If energy and/or 

water efficiencies are achieved, the AF will compensate the UP Contractor through 

service charge adjustments or lump-sum payments.   

 Outside of wastewater reclamation and reuse issues, and where a wastewater 

treatment plant is being conveyed, the AF RFP requires the UP Contractor to own all 

effluent being handled through the Contractor’s wastewater collection and treatment 

systems.  While one cannot contract away environmental liability relative to the Clean 

Water Act and other environmental laws and regulations, the AF, through the RFP, 

takes measures to establish clear lines of responsibility and liability in an effort to 

minimize NOVs and additional permitting and monitoring requirements that could 

potentially be leveraged on the Government as a result of privatization.  Oil/water 

separators and industrial packaged pretreatment systems also require clear lines of 

responsibility for services and liability.  Generally speaking, the Air Force’s privatization 

program is based on divesture of all exterior utility systems to include oil/water 

separators and industrial packaged pretreatment systems exterior to the facilities they 

serve.   

 The Government may have property and equipment installed on or attached to 

water and wastewater infrastructure and should include language in the RFP to retain 

these rights.  For example, AF engineers typically take advantage of a water tower’s 

height to attach Government and/or commercial radio equipment and these rights 

should maintained after privatization.  If not explicitly stated in the RFP and resultant 

service contract, the AF may have inadvertently given up these rights.  Also, the RFP 

should be structured so the UP Contractor is limited in their ability to place 

advertisements, or the UP Contractor’s name, on certain types of infrastructure such as 

a water tower where doing so would be considered an ‘eye-sore’ to the community 

being served.  Finally, the UP Contractor must be made aware of any non-Government 

equipment or infrastructure attached to the system being conveyed so access 

agreements can be made between the UP Contractor and the owner(s) of the non-

Government infrastructure.   
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 While it may be thought of as a foregone conclusion, the RFP should clearly 

require the UP Contractor to maintain accurate record water and wastewater utility 

drawings for all existing and new infrastructure installed by the Contractor within the 

service area.  The RFP should also require the UP Contractor to provide this 

information to the Government upon reasonable request and with reasonable notice at 

no additional fee.  The format of these drawings (ex. AutoCAD and the appropriate 

version) should be clearly spelled out in the RFP requirements.  Finally, depending on 

the needs of the municipality, the RFP should encourage or require the UP utility 

owner/operator to incorporate their utility drawings into a Geographical Information 

System (GIS) allowing for Government access.  

 Another key consideration in developing the RFP is where or not the UP 

Contractor will be allowed to utilize the privatized system to serve or benefit areas or 

customers outside the service area.   Such a consideration may certainly apply to water 

and wastewater plants or conveyance systems with excess capacity.  If the A.F. elects 

to allow water wheeling or additional capacity to service another customer outside the 

established service area, negotiations will occur so the A.F. is duly compensated.  The 

A.F. RFP clearly states, in no way shall service to off-installation customers degrade or 

hinder reliable service, or create unhealthy, unsafe or unacceptable outages to the 

Government’s facilities. 

 In response to the A.F. RFP, the bidders are required to submit a quality control 

plan (QCP) where industry typically comments on the certification and licenses held by 

the staff as well as their employee certification process to ensure only qualified 

employees work in their areas of expertise.  As a safeguard, the A.F. RFP mandates 

that all Contractors shall ensure their employees meet all applicable federal, state, local, 

and licensing requirements to perform all assigned tasks and functions as defined in the 

contract.  The new utility owner/operator is required to ensure that only qualified, 

competent personnel carry out the tasks outlined in A.F. UP RFP and subsequent 

service contract.    

 As illustrated in the Atlanta water privatization case study, an accurate and 

honest utility infrastructure condition assessment is paramount to a successful UP 
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initiative.  To this end, Engineers should make every effort to allow the UP Contractor(s) 

full access to any and all existing utility information to prepare their technical proposals.  

Such access should also include allowing industry to conduct their due diligence via 

inspections of the Government utility system.  Industry will use Government provided 

information and these infrastructure assessments to model their proposed O&M, R&R, 

and CIPs projects and utility services. In an effort to protect the Government from 

additional service charges from unexpected or undefined system deficiencies, the A.F. 

UP RFP advertises the water and wastewater utility systems on an ‘as is, where is’ 

condition without any warranty, representation, or obligation on the part of the 

Government to make or provide any alterations, repairs, improvements, corrections, or 

service charge adjustments to address system deficiencies.  The A.F. RFP also 

requires the Government and UP Contractor to jointly prepare a Physical Condition 

Report (PCR) at the time of system transfer to document the condition of the utility 

infrastructure.  The PCR shall be used to indicate the condition of the water and 

wastewater systems prior to privatization.  The PCR is valuable for many reasons.  For 

example, the PCR will be used post-privatization when the new utility provider proposes 

new R&R and CIP projects.  The PCR provides the Government some insight into 

whether these new R&R and CIP projects are needed per the Contractor’s proposed 

schedule or if these projects can be deferred.  Also, the PCR helps to establish the 

environmental condition of the water and/or wastewater system(s) at the time of 

privatization to help establish clear lines of liability. 

 In an effort to make the UP contract performance based and to help ensure the 

new utility supplier provides continuous, dependable, and reliable utility service, the A.F. 

elected to define routine, urgent, and emergency outages along with outage examples 

and responses times. In the event of a utility outage, the Government will submit a 

request to the UP Contractor to respond in accordance with Table 5.2 below.  The UP 

Contractor shall financially compensate the AF for failure to meet the requirements for 

Routine, Urgent, and Emergency Repair Response through a deduction to the monthly 

invoice.  Engineers should also consider developing an Emergency Restoration Plan to 
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include in the RFP which prioritizes service restoration for various facilities where high 

quality, continuous utility services are critical.    

 
Table 5.2:  A.F. UP RFP Utility Outages, Examples, and Response Times 

 
Outage Type Definition  Example Response Time 

Emergency Outage detrimental to 
the AF mission of the 
base, significantly 
impacts operational 
effectiveness, or 
compromises the 
safety, health, and life 
of personnel 

Water outages, 
broken water 
mains, or 
wastewater main 
overflows. 

UP Contractor representative 
knowledgeable of the system shall be on 
the emergency site within 1 hour of being 
notified.  Repair crews appropriately 
trained to eliminate the condition must 
respond to the emergency site within 2 
hours.  Work will continue until the 
emergency condition is eliminated or 
downgraded and service is restored.  All 
emergencies will be remedied or 
downgraded to a non-emergency status 
within 24 hours. 

Urgent Outage which 
significantly hinders 
performance of base 
activities and requires 
elimination of potential 
fire, health, and safety 
hazards  

Environmental 
controls, non-
emergency utility 
leaks, plumbing 
problems, 
downgraded 
emergency 
responses 

UP Contractor representative 
knowledgeable of the system within 24 
hours of being notified.  All urgent 
requests will be remedied within 5 
calendar days. 

Routine Outage does not pose 
an immediate threat to 
public health, safety, 
or property, or to a 
mission or operation 
conducted at the 
Installation.   

Requests for new 
or relocated utility 
service 
connections. 

UP Contractor representative does not 
have to respond outside of normal work 
hours.  Initial response to any routine 
service request shall be made within 5 
calendar days, and completed within 30 
calendar days of receiving the request 

 

 Non-performance and abandonment of utility services is one of the most critical 

issues to address in any UP analysis.  Through the A.F. UP RFP, the Government 

reserves the right to perform or supplement utility contract functions with Government 

designated personnel if the new utility provider consistently fails to perform its 

obligations under the contract, has been notified in writing of failure to perform its 

obligations, and has not cured the performance failures within a reasonable time.  This 

RFP language and Government utility access is needed from a legal liability point of 

view because the Government will be operating and maintaining a utility system they do 
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not own or have utility permits to operate (ex. Public Water System (PWS) operating 

permit).  The A.F. UP RFP clearly states the requirement for the new utility Contractor to 

make its utility infrastructure and facilities available for this purpose at no cost to the 

Government for as long as the circumstance requiring Government operation persists.  

The privatized utility provider will continue to maintain all necessary and current permits 

and licenses required to own and operate the system even during the period of 

performance by the Government. 

 Further analysis of the Request for Proposal (RFP) technical requirements will be 

presented in Chapter 6, results and discussion, according to the aforementioned goals 

of this thesis.    

 

5.4 Request for Proposal Utility Specific System Description 
 

 The A.F. UP RFP has separate subsections to describe the utility systems being 

advertised.  It is recommended that municipalities seeking privatization describe and 

solicit their water and wastewater systems separately, via utility specific sections in the 

RFP, to allow for industry to bid on one or both systems.  The following section will 

provide recommendations regarding what type of water system description should 

include be included in a UP RFP.  The following descriptions are formatted for a water 

system but the same format and sections generally apply to a wastewater utility system 

description; the differences will be described later.   The level of fidelity for these system 

descriptions cannot be understated.  Industry bidders will base their proposals on the 

technical information in these utility specific sections of the RFP, information in the 

technical library, data obtained from infrastructure assessments of the Government 

system to be conveyed, and finally from interviews with Government utility operators.   

 The water utility system description should include a system overview to address 

the following areas: 

 

• Aerial extent of the service territory  

• History of the water utility system to include overall system age and how the 

system has evolved over time to meet utility growth 
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• Description and number of the residential, industrial, and commercial facilities 

and users as well as their daily, seasonal, and yearly water system demands  

• Distribution network main piping ranges in size from ‘x’ to ‘x’ inches in diameter, 

and material types (ex. constructed of polyvinyl chloride (PVC), cast iron, copper, 

galvanized steel, and asbestos cement).  

• Description of above and underground water storage facilities to include size, 

age, and ability to meet various types of usages 

• Source(s) of drinking water (ex. wells, surface water, purchased water supplies, 

etc). and associated quantities and whether any of these sources are metered 

• Number and description of water treatment plants and description of disinfection 

and fluoridation if applicable 

• Description of water system pressure and flow capacities and characteristics 

• Description of any regulatory deficiencies  

• Detailed description of any R&R or CIP projects planned in the next five years 

• Projected residential, industrial, and commercial growth in the next five years. 

 

 Next, industry bidders should be provided a system inventory similar to that 

shown in Table 5.3 below to help familiarize them with the system.   
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Table 5.3:  A.F. UP RFP Example of Water System Inventory 
 

Item 
Size 
(in.) Quantity Unit 

Approximate Year 
of Construction  

Asbestos Cement Pipe     

 4          1,950  lf 1959 
 6      46,850  lf 1959 
 8      38,850  lf 1959 
 10         1,800  lf 1959 
 12       16,200  lf 1959 
 18        2,900  lf 1959 
Cast Iron Pipe     

 6         1,400  lf 1941 
 12          1,650  lf 1941 
 30             550  lf 1941 
Copper Pipe     

 1      28,920  lf 1941 
 2        14,675  lf 1941 
 3     21,015  lf 1941 
 6       900  lf 1941 
Galvanized Steel Pipe     

 2 2,250 lf 1941 

PVC Pipe     

 4     2,560  lf 1995 
 8      6,755  lf 1995 
 12    37,550  lf 1995 
 18     5,600  lf 1995 
Gate Valves     

      4.0         13   ea  1959 
      6.0         90   ea  1959 
      8.0         98   ea  1959 
      10.0        13   ea  1959 
      12.0        58   ea  1959 
      18.0         8   ea  1959 
Fire Hydrants      

  286 ea 1959 
Meters      

  11 ea 1985 
Notes:  
ea = each 
in. = inches 
lf = linear feet 
PVC = polyvinyl chloride 
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 It is highly recommended that any Government utility provider seeking 

privatization provide a technical data library similar to that used for Atlanta’s 

privatization solicitation and include utility maps, as-built drawing, list of planned R&R 

and CIP projects, studies such as water audits, equipment operation manuals, historical 

data on O&M work, etc.  This technical library should be available at all times to the 

bidders during the solicitation process.  Finally, industry should be allowed access to the 

Government utility shops, service centers, and utility workers as well as numerous visits 

to inspect the current condition of the infrastructure.  

 Next the water utility system description should include a list of other ancillary 

equipment (spare parts), such as specialized vehicles and tools as well as manuals, 

drawings, and records that will be transferred with the system as illustrated by Table 5.4 

below.   

 

Table 5.4:   A.F. UP RFP Example of Water System Ancillary Equipment 
 

Qty Item Make/Model Description Remarks 

2 RPZ backflow 
preventers 

Danfoss Flomatic 8” Backflow 
Preventer 

N/A 

 

 The utility description should also include a list of existing secondary water 

meters as well as a list of new secondary water meters to be installed during the 

Operational Transition Plan (OTP) phase of the system transfer which will be discussed 

later in this chapter.  Table 5.5 below provides an example of existing secondary meters 

to be transferred from the Government to the new utility provider. 
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Table 5.5:  A.F. UP RFP Example of Water System Existing Secondary Meters 

Meter Location  Meter Description (Type) 

Building 1265 Credit Union, 2 meters Compound meter 

Building 1257 First Hawaiian Bank, 2 meters Compound meter 

Building 2093 Commissary (rear) A & B, 2 meters Compound meter 

Building 601 Hickam Elementary School, 1 meter Compound meter 

Building 2093 Commissary (front), 1 meter Nutating-disk meter 

Building 2093 Commissary – Mini Com B, 1 meter Nutating-disk meter 

Building 240 Porter Ave. (roadway) , 1 meter Nutating-disk meter 

Building 210 Fox Blvd. (housing) , 1 meter Nutating-disk meter 

Building 418 Porter Ave., 1 meter Nutating-disk meter 

Hickam Meter No. 78-14-105 Turbine meter 

Hicakm Meter No. 78-14-103 Turbine meter 

 

 

Finally, the water utility system description should include detailed descriptions of 

Government planned construction projects in the next five years to include water 

conservation projects, R&R projects, or CIPs to address regulatory and system 

deficiencies to bring the water system into an acceptable level of service.   This 

information is critical to the bidders understanding both the current infrastructure needs 

of the system and how best to prepare their R&R and CIP proposal schedules. 

The wastewater utility system description is very similar in structure to the water 

system description.  Key differences include a section addressing infiltration and inflow 

projects, a listing of sewage lift station data as shown in Table 5.6, and discussion of 

wastewater treatment plant infrastructure and operations and any associated 

environmental permits or concerns as applicable.   

 

 
 
 
 
 
 



73 

 

Table 5.6:  A.F. UP RFP Example of Sewage Lift Station Data 
 

Lift 
station 

Pump 
Hp 

# 
Pump 

Pump 
GPM 

Pump 
Age 

Controls 
Type 

Controls 
Age 

Bldg Size 

1 25 2 600 1999 Pneumatic 1999 N/A 

2 5 2 370 1985 Pneumatic 1985 13'3x11'8 

3 5 2 370 1985 Pneumatic 1985 14'1x13'7 

4 5 2 370 1985 Pneumatic 1985 13'3x12'9 

5 15 2 350 2001 Pres. 
Transducer 

2001 14'x8' 

6 40 3 870 1993 Floats 1993 14'x21'5 

7 7.5 2 350 1998 Floats 1998 10'x8' 

8 3 2 250 1996 Floats 1996 N/A 

9 5 2 250 1995 Floats 1995 N/A 

10 5 2 250 1995 Floats 1995 N/A 

 

 

 Further analysis of the recommended RFP utility specific system descriptions will 

be presented in Chapter 6, results and discussion, according to the aforementioned 

goals of this thesis.   

 
5.5 Request for Proposal and Industry’s Technical Proposal 

 
The Air Force UP RFP provides instructions to industry regarding the contents of 

their technical proposal so the Government’s utility engineers may evaluate them strictly 

on the merits of the material submitted.  These instructions also help ensure industry 

technical submittals are somewhat uniform so bidders may be compared to one another 

as well as to the government’s technical requirements.  No contractual price information is 

included in a technical proposal and this document should describe, in great technical 

detail, the bidder’s capability to achieve the end state requirements set forth in the RFP.  

Each bidder’s technical proposal is prepared to specifically address the following 

technical subfactors: 

 

1. Service Interruption/Contingency Plan 

2. Quality Management Plan  

3. Capital Upgrades and Renewals and Replacements Plan 
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4. Operational Transition Plan 

5. Past Performance 

 

 Regarding subfactor one, each bidder is instructed to submit a Service 

Interruption/Contingency Plan (SICP) to describe in detail the following: 

 

• Cause of interruption 

• Detailed contingency plan of action (including Government notifications) 

• Estimated time for reestablishment of temporary service 

• Estimated time for reestablishment of permanent service 

 

The SICP defines the bidder’s procedures and provisions for reacting to all 

measures of service interruptions including, acts of God/ natural disasters, human error, 

equipment failure, employee strikes, cease and desist orders, Notice of Violations 

(NOVs) issued by any regulatory agency, etc.  The engineers on the SSET will 

determine if the Contractor’s SICP is technically sufficient.  The SICP should define the 

cause of the interruption, a detailed contingency plan of action (including Government 

notifications), estimated time for reestablishment of temporary service, and estimated 

time for reestablishment of permanent service. 

 Regarding subfactor two, each bidder is instructed to submit a comprehensive 

Quality Management Plan (QMP).  The QMP identifies the performance standards 

and/or specifications the new utility owner/operator will comply with for construction, 

operation, maintenance, management, environmental, disaster recovery, and safety.  

Industry respondents to the AF UP RFP are instructed that, at a minimum, their QMP 

shall address all applicable federal, state, interstate, and local laws/regulations, the 

most current version of any base-specific requirements defined in the utility-specific 

RFP attachments, and best engineering and management practices consistent with or 

similar to the following water and wastewater standards: American Water Works 

Association (AWWA), Water Environment Federation (WEF), American Society of Civil 
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Engineers (ASCE), National Fire Protection Association (NFPA), and Factory Mutual 

Global. 

The purpose of the QMP is to define, in great technical detail, the Contractor’s 

operations and maintenance policies and procedures to show how they intend to meet 

the end state technical requirements of the AF UP RFP.  The QMP should clearly show 

how contract requirements are met and that the utility system will be operated and 

maintained in a manner consistent with its long-term ability to provide safe, reliable, 

cost-effective, and compliant utility services.  Specifically, the QMP establishes each 

bidder’s approach to quality service, to include, but not limited to, the following: 

 

• Service Standards: The QMP shall define and address implementing procedures 

for the performance standards and/or specifications the new utility 

owner/operator will comply with to meet the technical criteria listed in Tables 5.7 

and 5.8 below.  For illustrative purposes, some acceptable water standard 

responses are provided for the water system.  The QMP should also address 

implementing procedures for the technical standards that are specifically defined 

elsewhere in the AF UP RFP. 

• Staffing Plan. 

• Quality Awards and Certificates. 

• A quality philosophy based on accepted management practice to facilitate 

continuous improvements. 

• A proven system of inspections or other quality assessment procedures and 

techniques, procedures, and performance metrics and standards to be used to 

assess and improve the quality and cost of contract work by identifying, 

reporting, and correcting deficiencies and preventing reoccurrence. 

• Environmental compliance - This plan shall clearly define all interface points and 

responsibilities for transferring materials between the Government, the new utility 

provider, and any regulatory bodies. 

 



76 

 

Tables 5.7 and 5.8 below, which are excerpts from A.F. UP RFP, provide a listing 

of water and wastewater service standards criteria for bidders to respond to in their 

Quality Management Plans.  Some example of acceptable water standards submitted 

by private utility companies are provided.  

 

Table 5.7:  A.F. UP RFP - Water Service Standards Criteria and Acceptable Standards 

 

Service Standard 
Criteria 

Example of Acceptable Water Standards 

Quality 10 State Standard for Water  
Reliability Preparations of water operations and maintenance manuals. 

Recurring and 
Preventative 
Maintenance 

Manufacture’s recommendations and Computer Maintenance Management 
System (CSSM) 

• Pump and motors 
• Cathodic protection 
• Backflow prevention devices 
• Calibration of meters 
• Flow testing, maintenance of fire hydrants and water lines 
• Feeding system for chloride, fluoride, and any other applicable 

chemicals 
• Liquid level controls, temperature, and pressure gauges. 

Sampling/ Analysis Standard Method for the examination of water and wastewater and/or USEAP 
approved method 

Maintaining System 
Pressure 

 

Demand and 
Distribution Capacity  

Monitor developments and analyze potential impacts 
Min available capacity will be 100 GPCD 
20-3- GPC/shift for industrial and commercial 
250-400 GPCD for hospitals 
Perform trend analysis of demand to determine anomalies.  

Water Storage 
Requirements 

According to state 
New projects will cause study of system to address storage needs 
System capacity shall be minimum of 17% of the average daily demand flow 
shall be maintained as storage 
Corrosion checked bi-annually for storage tanks 

Fire Flow Capacity/ 
Duration 

National Fire Protection Association (NFPA) Standards 
Color coded in accordance with NFPA standard for designation of flow and 
pressure availability 
500 GPM for 20 minutes in residential 
1500 GPM for 20 minutes in all other areas 
750 GPM @ 20 psi minimum system fire flow 
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Table 5.7 - continued 

Service Standard 
Criteria 

Example of Acceptable Water Standards 

Corrosion Control 
(To Include Cathodic 

Protection) 

Conform to requirements of National Association of Corrosion Control 
Engineers PRO 169-83 Recommended Practice, Control of External Corrosion 
of Underground and submerged metallic piping system.  
Adhere to recommendations in ‘Recommended Standards for Water Works,’ 
1997 Edition, A Report of the Committee of the Great Lakes – Upper 
Mississippi River Board of State Public Health and Environmental Managers. 
Elevated and Ground Storage tanks will be inspected every two years and 
recoated as needed based on an inspector 

Minimization of 
Leaks and Losses 

Implement an equipment integrity program to maintain line performance.  This 
will be done through inspection and maintenance 
A goal of less than 12% of unaccounted water loss will be established 
Unaccounted-for-water will be be as defined by AWWA M-36, 1996, or less 
than 1,600 gal per year per inch of pipe diameter, per mile of pip using the 10 
State Standard.  A water inventory will be performed annually to determine 
unaccounted water loss. 

Minimization of 
Water Use  

Promote water efficient systems 
Preventative measures to discover and detect leaks 
Use of specialized equipment to reduce water consumption 
Identification and correction of patterns of waste or over-use and water saving 
features or fixtures 
Promote and encourage the installation and use of water efficient systems and 
water reclamation initiatives 

Safety of 
Government 

Personnel and 
Property 

 

Service Connection 
Standards and 
Specifications 

 

Exterior Backflow 
Prevention 

In accordance with state and federal requirements 
Cross-connection prevention will be established per code and local 
requirements 
Utilization of Manufacture’s recommendations 
Installation and solutions to correct cross connection deficiencies will be 
performed in accordance with EPA’s cross-connection control manual, state 
rules and regulations, Building Officials and Code Administrators (BOCA) 
National Plumbing Code 
AWWA M14 - Recommended Practice for Backflow Prevention and Cross-
Connection Control 

Water and Sewer 
Line Separation 

Standards for water and sewer line separation will be in accordance with the ‘10 
States Standards’ for utility separation 
Separation will also be in accordance with state rules.  

New Construction 
Standards 

New Pipes must conform to American National Standards Institute or National 
Sanitation Foundation (ANSI/NSF) Standard 61 and must be certified by a 
representative of ANSI 
Any plastic piping for use must bear the National Sanitation Foundation Seal of 
Approval (NNSF-pw) and have ASTM design pressure rating of at least 150 psi 
or a standard dimension ration of 26 or less  
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Table 5.7 - continued  
 

Service Standard 
Criteria 

Example of Acceptable Water Standards 

Commissioning 
Standards  

 

Color Identification 
and Markings 

Per American Public Works Association ‘Guidelines for marking underground 
facilities’  
Marking identify lines with an encroachment hazard 
Markings will have a call center address and telephone number 

System Inspections  
Meter and 
Equipment 
Calibration 

Per manufacture requirements 

Service Interruption 
Frequency 

 

Operating Permits  
Employee 

Certifications 
 

Disaster Recovery  

 
 

Table 5.8:  A.F. UP RFP - Wastewater Service Standards Criteria  

 

Service Standard Criteria 

Effluent Quality Meter and Equipment Calibration Commissioning Standards 

Reliability Service Interruption Frequency Color Identification and 
Markings 

Recurring and Preventative 
Maintenance 

Minimization of Inflow and Infiltration System Inspections 

Sampling/ Analysis Safety of Government Personnel and 
Property 

Operating Permits 

Permitting Service Connection Standards and 
Specifications 

Employee Certifications  

Demand and Collection 
Capacity 

Blockages and Cross Connections Disaster Recovery 

Pre-Treatment Requirements  Water and Sewer Line Separation  

Corrosion Control (To Include 
Cathodic Protection) 

New Construction Standards  

 

 

 Regarding subfactor three in each bidder’s technical proposal, each bidder is 

instructed to submit a Capital Upgrades and Renewals and Replacements Plan to 
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describe, in great technical detail, the purpose, scope, and benefit of the initial capital 

upgrades and replacement projects as well as their philosophy towards long-term 

capital renewals and upgrades.  Each respondent to the AF UP RFP is required to 

include, at a minimum, the following: 

 

1. Detailed description of all proposed initial capital upgrades and initial 

renewals and replacements to the utility system.  A time phase plan for 

implementing proposed capital upgrades and initial renewals and 

replacements shall be included.   

2. Conceptual methodology that will be used for modeling renewals and 

replacements for the duration of the contract to ensure long-term 

efficient level of service.  

3. A fifty (50)-year schedule for modeling renewals and replacements of 

the major system components, given the information available in this 

solicitation, the Government’s technical library, and through site visits.   

4. Detailed description for adding or removing any Government-identified 

connection or disconnections. 

5. Identification, justification, and detailed description of any bidder-

recommended additional upgrades and/or improvements to increase 

the efficiency of system operations. 

6. As applicable, conceptual plans for, including methods for monitoring 

the effectiveness of, energy efficiencies and conservation upgrades for 

purposes as defined in the RFP. 

 

 Regarding subfactor four, each bidder is instructed to indicate whether or not 

they require a joint operation period prior to taking over full responsibility of the water 

and/or wastewater system(s).  If a joint operation period is requested, the bidder must 

indicate the requested duration, up to 120 days, as well as submit an Operational 

Transition Plan (OTP).  Each bidder’s OTP shall propose an adequate time-phased 

turnover of the facilities, equipment, permits, operation and maintenance, and other 
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responsibilities to include any new construction, installation of meters required for utility 

billing, turnover of meter readings and billing responsibilities, and the process for 

evaluating existing employees for employment.   

 Regarding subfactor five, each bidder is instructed to provide information 

regarding its past performance on projects of similar complexity, and the utility 

contractor’s approach to accomplishing work required by these past projects.   Each 

bidder has to provide references for up to six (6) of its largest customers (by demand 

capacity), and/or projects of similar scope.  Projects cited and references must be within 

give (5) years of the date of the AF UP RFP.  The references should be limited to a brief 

description of the services and facilities provided along with the name of client contact.  

The AF UP RFP informs the bidders the Government may elect to contact the offeror’s 

references to determine customer satisfaction with various aspects of the bidder’s 

performance.  Also, the offerors are instructed to provide a list of all water and 

wastewater system acquisitions in the last five (5) years or all contracts and 

subcontracts currently in progress, which are of similar scope, magnitude, and 

complexity. The list must include, as a minimum, the following: 

 

• Name of acquisition or project 

• Brief description of contract or subcontract 

• Total contract value 

• Period of performance 

• Principal parties involved and telephone numbers 

 
 Each bidder is also instructed to provide references for any proposed 

subcontractors that will be performing a significant portion of the work and for each firm 

participating in a joint venture or teaming arrangement. 

 Each of the aforementioned five (5) subfactors are evaluated by the A.F. 

technical SSET which typically consists of one or two water and/or wastewater 

engineers from the A.F. installation where privatization is being considered as well as 

water and wastewater engineers providing technical programmatic support from HQ 



81 

 

AFCESA.  This teaming structure allows for input from the installation engineer(s) who 

have intimate knowledge of their water and/or wastewater system(s) as well as 

engineering input from the HQ AFCESA engineers, like this thesis author, whose job it 

is to support all of the Air Force’s privatization studies thus providing a more 

comprehensive view of UP. 

 An interesting note regarding the Air Force’s evaluation of industry’s technical 

proposals is that no particular scoring system is used.  Rather, the water and 

wastewater engineers work together as a team to determine if a technical proposal is 

either non-responsive to all requirements of the RFP, responsive but requires 

clarification, or fully responsive and eligible for further consideration.  Non-responsive 

technical proposals are thrown out of the competition and their overall bid will not be 

considered any further.  Some technical proposals are responsive but require 

clarification or revisions.  If so, the bidder will be allowed to address the outstanding 

technical issues until their proposal is responsive while also allowing them to change 

their pricing as appropriate to align with their technical revisions.  Finally, a fully 

responsive bid is immediately eligible for further consideration. Once this process is 

finished, the engineers on the SSET are allowed to see the pricing for each proposal 

and the bids are compared to the Government cost estimate with a decision to award 

based on the net present value of a 50-year life cycle cost analysis which will be 

described later in this chapter. 

 Further analysis regarding recommendations of how industry’s technical proposal 

should be structured will be presented in Chapter 6, results and discussion, according to 

the aforementioned goals of this thesis. 

 
5.6 Environmental Considerations and Analysis 

 
Any water and/or wastewater UP analysis requires the Engineering community to 

properly address impacts to local, state, and Federal environmental laws and 

regulations.  The outcome of which could mean changes to liability, additional costs, 

more regulations, and hopefully tighter technical contractual requirements to safeguard 

the Government utility provider’s interest post-privatization.  Most of these 
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environmental laws and regulations were written with little to no regard to a 

public/private utility ownership and operation contractual arrangement.  This is because 

UP is still relatively new to the U.S. and many of these environmental rules and 

regulations are just now being tested with regard to proposed UP actions.  Adding to the 

difficultly of properly addressing changes to these laws and regulations is the fact that 

primacy agents are under no requirement to provide clear and definite rulings and 

guidance based on proposed UP actions.  The Air Force has experienced this first hand 

as many EPA regions and their associated state environmental agencies have deferred 

responding to any questions until the terms of the privatization contract are finalized.  

Regardless, it is paramount for the Engineering community to start coordinating with all 

local, state, and federal environmental agencies immediately once a water or 

wastewater privatization action is proposed.  Furthermore, it is the responsibility of the 

Engineering community to ensure that any changes to these environmental rules and 

regulations are properly and timely addressed with all parties involved.  These 

environmental changes and considerations must be clearly addressed in the UP 

technical and economic analysis as well as in the resultant UP contract.    

HQ AFCESA was tasked with defining these environmental considerations to 

ensure any privatization action would not present the Air Force with additional risk, 

responsibility, or unanticipated costs.  Thus, the following questions and answers 

represent a good bit of the environmental issues the Air Force has identified and 

discussed with industry as well as local, state, and federal environmental primacy 

agencies in various U.S states and territories where the Air Force is considering 

privatization.  As will be seen, some of these issues and requirements are unique to 

DOD installations.  Still, many of these issues are relevant to other water and water 

municipalities considering some form of UP.   

 

1. Does Air Force UP policy allow the new utility system owner/operator to provide 

the water commodity as well as own the distribution system? 
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Yes.  The Air Force will normally retain ownership of the commodity in most 

cases however, per the Air Force Utilities Privatization Policy and Guidance 

Manual, ‘It may be beneficial and necessary to combine the supplying of 

commodity with the distribution service as in the case of water and wastewater 

systems.’ 

 

2. Will the Air Force be free of liability and regulation under the Safe Drinking Water 

Act after a water system is privatized? 

 

Answer to be determined on a case by case basis.  Some states such as Florida, 

Mississippi, Georgia, and Massachusetts have already informed the Air Force 

that they plan continue to regulate the Air Force if the DOD installation owns the 

commodity (water) in the distribution system.  The reasoning is based on their 

belief that the owner of the water should take responsibility for the water.  This is 

then enforced by requiring the Air Force to obtain a Public Water System (PWS) 

operating permit - in addition to the one issued to the system owner.  The Air 

Force could then be held responsible for all the regulatory requirements of the 

Safe Drinking Water Act (SDWA), including fines and even personal penalties.   

 

3. Once the AF privatizes a base water system, will the new owner be required to 

obtain a new Public Water System (PWS) number or will it be possible to just 

transfer the existing number to the new owner?  

 

Answer to be determined on a case by case basis.  Response to question #2 

applies as well. 

 

4. Can current wholesale water suppliers raise rates, reduce availability or 

otherwise negatively impact installation water supplies if the Air Force water 

system is privatized? 
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Yes to all concerns and one must also consider how the commodity is provided.  

If the installation provides some of all of their water needs, via wells or surface 

water impoundments, and the commodity is to be privatized along with the rest of 

the water infrastructure, RFP and service contract language must be included to 

address these concerns.  If the water commodity is not included in the UP 

contract and water is provided from off-base sources, each installation should 

approach the commodity provider to discuss what actions, if any, they would take 

when the system changes ownership status from government to private.  The HQ 

AFCESA Utility Rates Management Team can be utilized to provide technical 

support. 

 

5. Will the new utility owner/operator perform Water Vulnerability Assessments 

(WVAs), publish reports to the EPA, and safeguard classified portions? 

 

The outcome of these concerns has yet to be determined.  Preventative 

measures should be included in the RFP and resultant utility service contract to 

ensure WVAs are accomplished while safeguarding classified portions.  The EPA 

has yet to definitely address this issue.  

 

6. Will the new utility owner/operator create a Contingency Response Plan (CRP) 

and implement controls whenever the integrity of distribution system is 

compromised? 

 

The EPA requirement for response plans was a one-time requirement whose 

deadline has passed. Unless the EPA issues a recurring requirement for 

response plans, the utility contractor will not be required to develop or implement 

them. If any base wants to include a requirement for the Contractor to 

periodically include a CRP plan, that base should include the requirement in the 

RFP and resultant utility service contract.   
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7. Will the contractor issue advisories to the base population when the integrity of 

the infrastructure or unforeseen event causes unsafe drinking waters (i.e. 

contamination)? 

 

The answer is yes. The new owner must comply with the SDWA and state law. 

Those laws require notification of unsafe water. At issue is how the notification 

will be made which should be clearly addressed in the RFP and resultant service 

contract.   

 

8. What impact does California Law AB2572 have on water system privatization in 

California?   

 

The answer is not clear at this point.  California Law AB2572 requires all new and 

existing water system service connections to be metered.  Typically a service 

connection is defined as where ownership of the pipe changes from the 

distribution system owner to the building owner.  Before a water system is 

privatized, the AF is the distribution system and building owner for most facilities 

on the installation so AB2572 does not apply.  However, once a water system is 

privatized, then the state of California may consider service connections to exist 

at the aforementioned demarcation point, and require a meter to be installed on 

each building's water service connection. 

 

9. Will the new utility owner/operator publish and distribute the annual Consumer 

Confidence Reports (CCR)? 

 

The answer is yes.  The new owner must comply with the SDWA and state law. 

Those laws require CCRs and the AF UP RFP should clearly identify how these 

CCRs are distributed to the base residents and facility managers.  

 

10. Will the new utility owner/operator perform periodic fluoride tests and submit such  
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to the Dental Squadron? 

 

Unless there are additional sampling requirements in the RFP, the contractor will 

only be required to do sampling required under SDWA and state law. They will 

not be required to do additional sampling required under Air Force regulations or 

policy. The SDWA requirements for fluoride sampling are limited when no 

fluoride is being added by the water system operators.  

 

11. Will the new utility owner/operator have to sample for chlorine and maintain a  

chlorine residual throughout the water system IAW Air Force Instruction (AFI) 48- 

144? 

 

Typically the answer is no, unless the RFP specifically requires the new owner to 

do so. Since the water system will no longer be owned by the Air Force, the 

requirements of AFIs, Unified Facilities Criteria (UFC), DOD Instructions & 

Directives, Mil Handbooks, and policy letters do not apply unless the RFP 

specifically mandates them.  This includes AFI 48-144 which mandates 

maintaining a chlorine residual. Typically the new owner will only be required to 

sample, and maintain chlorine residuals IAW the SDWA and state laws. 

Depending on the system type, SDWA regulations and state requirements 

sometimes do not require maintaining a chlorine residual throughout a water 

system. 

 

12. Will the new utility owner/operator perform periodic checks for lead and copper in         

housing areas and day-care/youth centers? 

 

Unless there are additional sampling requirements in the RFP, the new owner 

will only be required to do sampling required under SDWA and state law. They 

will not be required to do additional sampling required under Air Force 
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regulations or policy. The SDWA does have some lead & copper sampling 

requirements, but they may not be enough to meet Air Force policy.  

 

13. Will the new owner periodically perform backflow/cross-connection studies and  

issue health risk assessments to prioritize repairs? 

 

The new owners will only be required to maintain those backflow preventors that 

were included in the inventory transferred during privatization. Since most cross-

connections occur inside buildings, the contractor will not have responsibility for 

those backflow preventors inside buildings or past the point of demarcation as 

defined by the AF UP Right of Way (ROW).  Requirements to inspect and 

maintain backflow preventors that are transferred will be driven by state 

requirement alone and not Air Force policy or instructions. Therefore, the new 

owner will not have to comply with AFI 32-1066. 

 

14. Will the contractor be required to design water system improvements and  

maintain the water system IAW MIL-HDBK 1005/7, AFI 32-1067, AFI 32-1066,  

UFC 3-320-02, Air Force Engineering Technical Letters (ETLs), etc.? 

 

The answer is no, unless the RFP specifically requires the contractor to comply 

with these documents. Generally speaking, the new utility owner/operator will 

maintain the system in accordance with their quality management plan (QMP), 

proposed R&R and CIP schedules, and state and federal operating and 

environmental requirements as applicable.    

 

15. Will the Air Force continue to receive the revenue generated from existing  

 Agreements  for the lease of space on the water system elevated water tanks?   

 

Generally, all rights and privileges associated with the utility system are 

transferred post-privatization.  If the AF no longer owns the infrastructure, the AF 
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is no longer entitled to any revenue generated by this infrastructure. The AF UP 

RFP should contain clauses allowing the Air Force to continue to use, at no 

additional costs, elevated storage tanks to maintain AF owned and operated 

beacons, antennas, etc. to support flying mission requirements.    

 

16. Will the Air Force have to pay higher wastewater treatment costs if its wastewater  

treatment plants (WWTPs) are sold to private versus public entities relative to 

RCRA requirements?   

 

Air Force wastewater treatment and collection systems qualify as Federally 

Owned Treatment Works (FOTWs), which allow them to take advantage of the 

RCRA mixed-sewage exclusion set forth in RCRA section 3023 (a).  If certain 

conditions are met, FOTWs are essentially exempted from RCRA regulation 

based on the domestic sewage exclusion to the definition of solid waste found in 

40 CFR 261.4.  This results in a lower cost of service by not having to comply 

with RCRA treatment and monitoring requirements.  

 

A privately owned facility and any industrial discharges to it, however, could be 

deemed to be governed by the requirements of RCRA. Thus, higher treatment 

costs and monitoring may occur if the wastewater treatment facility is designated 

a RCRA hazardous waste treatment, storage, or disposal facility. 

 

17. What are the impacts to Air Force reclaimed water rights as a result of a 

privatization action? 

 

There are no "water rights" associated with reclaimed water.  The AF UP RFP 

should clearly state who controls reclaimed water and the limits and purposes for 

its reuse.   

 

18. Will the new utility owner/operator be responsible for helping meet the federal 
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water conservation goals? 

 

Not unless this responsibility is included in AF UP RFP.  In response to the RFP, 

bidders must submit their proposed Quality Management Plan (QMP) to address 

‘Minimization of Water Use’ and ‘Minimization of Leaks and Losses.’  However, 

through the AF UP RFP, the Government must clearly identify any state the 

federal water conservation goals and the timeline by which these goals must be 

achieved.  

 

As can been seen, many of these environmental issues can be addressed in the 

RFP, the economic analysis, and/or the result utility service contract.  In stark contrast, 

impacts to water rights cannot be so easily addressed.  The Air Force has serious 

concerns that water rights may be lost when their bases privatize their government-

owned water production facilities.   Generally speaking, state-based water rights fall into 

three categories with these rights varying from state to state.  The Air Force also utilizes 

Federal Reserved and National Defense Water Rights.  These categories are defined in 

Table 5.9 below. 

   

Table 5.9: Water Rights at Air Force Installations 
 
Riparian Under the riparian doctrine, surface water rights accrue to the land owner.  

Owners are entitled to “reasonable,” but otherwise unrestricted use.  An 
analogous doctrine, the reasonable use doctrine, applies to groundwater. 

Appropriative   Under the prior appropriation doctrine, rights are acquired based on historical, 
and documented, use and these rights can be transferred independently of 
rights to the land on which the water is located.  Consumptive use is normally 
limited by availability of water and the seniority of the prior appropriation. 

Hybrid/Regulated 
Riparian:   

This category of water law covers states that use a combination of riparian 
and appropriative concepts, often in conjunction with state “consumptive use 
permits”. 

Federal Reserved 
Water Rights:   

These water rights only apply to land that was withdrawn from the public 
domain and only for the specific purpose that was associated with the 
withdrawal of the land. 

National Defense 
Water Rights:   

These rights were granted by the State of Nevada to Nellis AFB.  The 
Department of Defense is investigating the possibility of expanding this 
concept to other stated and bases. 
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Also at issue post-privatization is control over how, and how much, water is used.  

This can affect state-based water rights in states with Federal Reserved water rights, 

appropriative or hybrid laws.  The majority of Air Force bases are located in states with 

these types of laws.  Since riparian rights generally belong to the land owner, the 

inadvertent transfer of water rights in the process of transferring ownership of the 

physical facilities would normally not be an issue since the AF intends to retain all 

underlying property.  However, in some states, transferring ownership of the water 

diversion structure (well or surface intake structure) could in fact transfer water rights to 

the new owner.  For some installations with potable wells, and depending on the water 

law in that particular state/region, it may be in the Air Force’s best interest to remove the 

wells for the items to be sold while still requiring the UP contractor to maintain this 

infrastructure.  For each AF water system considered for privatization, the HQ AFCESA 

water engineers had to research the legal basis of each installation’s particular water 

rights.  Knowing the legal basis of those water rights entails knowing such things as 

what state permits they possess, what the attributes (e.g. priority dates) of those permits 

are, whether the installation has a claim to Federal reserved water rights, and whether 

their water rights have been adjudicated in a general stream adjudication.  Finally, 

under any water rights system, the new utility owner/operator may be subject to 

significant state taxes and to state laws restricting the use of water, which the Air Force 

is not subject to.  Due to these concerns, the Air Force adopted a policy to only privatize 

their water systems when they can do so without relinquishing or transferring water 

rights as a condition of privatization and when they do not risk having to incur additional 

taxes or having to comply with restrictions on water use, which would not apply directly 

to the Air Force.    

The previous environmental section is intended to provide an overview for the 

engineering community to consider under any type of water or wastewater privatization 

analysis.  Municipalities should tailor their environmental considerations based on the 

system(s) being conveyed, discussions with UP contractor(s), and input and guidance 

from local, state, and federal environmental primacy agencies.  Further analysis of the 
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A.F. UP Environmental Considerations will be presented in Chapter 6, results and 

discussion, according to the aforementioned goals of this thesis.    

 
5.7 Right of Way Technical Requirements 

 
The A.F. is utilizing a right of way (ROW) to allow the UP Contractor to access 

the privatized system to provide utility services.  The ROW is also needed because the 

A.F. privatization action transfers the utility system assets but not the underlying 

property.  The ROW specifies the lateral extent of the new utility owner/operator’s 

general access to the water and wastewater systems as well as provides both general 

and unique points of demarcation (PODs) to specifically define the system to be 

privatized.  The relevant engineering aspects of the ROW will now be discussed so any 

municipality conducting a UP analysis can have a better understanding of what 

technical requirements to consider.      

 For any Air Force water system to be privatized, the lateral extent of the utility 

system right of way can be defined based on the pipe size as follows: 

 

• For pipe sizes of 24 inches in diameter or less, the lateral extent of the 

ROW is 26-feet-wide, extending 13 feet on each side of the utility system, 

as installed. 

 
• For pipe sizes greater than 24 inches in diameter, the lateral extent of the 

ROW is 50-feet-wide, extending 25 feet on each side of the utility system, 

as installed. 

 

 A water system point of demarcation (POD) is defined as the point on the utility 

system where ownership changes from the Government to the new utility system 

owner/operator.  Table 5.10 below provides examples of general water system PODs by 

identifying the type and location of the point of demarcation with respect to the facility 

for each scenario.  
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Table 5.10:  A.F. UP ROW - General Water System Points of Demarcation 
 

Point of Demarcation (POD) Applicable Scenario Sketch 

POD is at the water meter, 
backflow device, or valve 
(closest appartus to the 
exterior of the structure). 

Water meter, backflow 
device, or valve is located 
on the service line entering 
the structure within 25 feet 
of the exterior of the 
structure. 

Structure

Service
Line

Point of
Demarcation

Distribution
Pipe

Distribution
Pipe

Water
Meter

 

POD is where the service line 
enters the structure. 
 

No water meter, backflow 
device, or valve exists on 
the service line entering the 
structure.  Service valve 
may be within 25 feet of the 
structure at any time.  Down 
stream side of the service 
valve will become the new 
point of demarcation. 

Structure

Service
Line

Point of
Demarcation

Distribution
Pipe

Distribution
Pipe

If the fire suppression system 
has a storage tank, then the 
POD is located on the inlet 
side of the isolation valve or 
backflow prevention device 
closest to the storage tank.  If 
no storage tank is present, 
the POD is located on the 
inlet side of the PIV or 
isolation valve closest to the 
fire suppression pumps. 

Fire suppression system 
is provided flow and/or 
pressure by the potable 
water distribution system.  
These systems are typically 
dedicated to serving one 
facility or a small cluster of 
facilities. 

None 

POD is located on the inlet 
side of the PIV, isolation 
valve, or backflow prevention 
device closest to the fire 
suppression system. 

Fire suppression system 
is connected to the potable 
water distribution system. 

None 

POD for irrigation systems is 
the inlet side of the backflow 
prevention device or isolation 
valve closest to the irrigation 
system. 

Irrigation system is fed 
directly from potable water 
distribution system. 

None 
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Table 5.10 - continued 
 

Point of Demarcation (POD) Applicable Scenario Sketch 

POD is the inlet side of the 
hose bib or water fountain 
assembly’s connection to the 
service lateral.  
 
Note:  A service valve may be 
installed within 25 feet of the 
hose bib or water fountain at 
any time.  Once installed, the 
inlet side of the service valve 
becomes the new POD. 

Drinking Fountains and 
Hose Bibs connected to the 
water distribution system 
(typically found at ballfields 
and outdoor recreation areas).  
No valve is located on the 
lateral providing water service 
to the drinking fountain or 
hose bib within 25 feet of 
these connections. 

None 

POD is the inlet side of the 
service valve. 

Drinking Fountains and 
Hose Bibs connected to the 
water distribution system 
(typically found at ball fields 
and outdoor recreation areas).  
Service valve is located on the 
lateral providing water service 
to the drinking fountain or 
hose bib within 25 feet of 
these water use devices. 

None 

POD is at the overhead 
service line’s connection to the 
service entrance mast. 
 
Note:  If an electric meter is 
present, or is to be installed, 
the owner of the electric 
distribution system on the 
installation is the owner and 
maintainer of the electric 
meter.  The POD for the 
electric meter is at the water 
utility owner’s conductors to 
the electric utility owner’s 
conductors.  This meter POD 
applies regardless of the 
location of the electric utility 
owner’s meter.  The water 
utility owner will own the 
service entrance mast, 
including the can. 

Electric power is provided to a 
water facility via an overhead 
service drop.  This 
configuration could be found 
at facilities dedicated to the 
water utility such as a water 
well, pump station, or water 
tower. 

None 
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Table 5.10 - continued 
 

Point of Demarcation (POD) Applicable Scenario Sketch 

POD is at the transformer 
secondary terminal spade. 
 
Note:  If an electric meter is 
present, or is to be installed, 
the owner of the electric 
distribution system on the 
installation is the owner and 
maintainer of the electric 
meter.  The POD for the meter 
is at the water utility owner’s 
conductors to the electric utility 
owner’s conductors.  This 
meter POD applies regardless 
of the location of the electric 
meters and transformers. 

Electric power is provided to a 
water facility via an 
underground service 
connection.  This 
configuration could be found 
at facilities dedicated to the 
water utility such as a water 
well, pump station, or water 
tower. 

None 

 
 
Finally, the water system ROW should list any ‘Unique PODs’ that do not fit any 

of the above general scenarios such as a privately owned and maintained water main 

next to Government owned and operated water infrastructure.   

The wastewater ROW technical requirements are very similar to that for a water 

system such as the lateral extent of the ROW based on pipe size, electrical power 

PODs, and ‘Unique PODs’.  Table 5.11 below provides examples of general wastewater 

system PODs by identifying the type and location of the point of demarcation with 

respect to the facility for each scenario.  
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Table 5.11:  A.F. UP ROW - General Wastewater System Points of Demarcation 
 

Point of Demarcation (POD) Applicable Scenario Sketch 

POD is where the service line 
enters the structure. 
 
 
 

Sewer system flow meter is 
located on the service line 
entering the structure. 

Structure

Service
Line

Point of
Demarcation

Sewer System

Sewer System

Flow
Meter

POD is the cleanout device, if 
within 10 feet of the building 
perimeter. 

No flow meter exists and a 
sewer system cleanout is 
located within 10 feet of the 
building perimeter on the 
service line. Structure

Service
Line

Point of  
Demarcation  

Sewer System

Sewer System

Pipe
Cleanout

POD is where the service line 
enters the structure. 
 
Note:  A new cleanout device 
should be installed within 10 feet 
of the building during any 
stoppage or maintenance action. 
This will then become the new 
POD.    

No flow meter or cleanout exists 
on the service line entering the 
structure. 

Structure

Service
Line

Point of
Demarcation

Sewer System

Sewer System

POD is the outfall of the 
oil/water separator.  

Any oil/water separator on the 
service line. 

Oil / Water
Separator

Service
Line

Point of

Sewer System

Sewer System

 

POD is the outlet side of the 
Grease Trap, Oil Water 
Separator, or Pretreatment 
System. 

Grease Trap, Oil Water 
Separator, and Pretreatment 
System connected to the 
wastewater collection system. 

None 
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In additional to technical requirements, the AF ROW also addresses 

environmental concerns.  For example, the Air Force ROW includes language to state 

that the utility contractor will comply with all applicable environmental requirements, and 

in particular those requirements concerning the protection and enhancement of 

environmental quality, pollution control and abatement, safe drinking water, and solid 

and hazardous waste.    

The Air Force is looking to privatize its water and wastewater utility systems but 

not the underlying premises.  The premises is that land in, on, over, or under which the 

utility system runs.  Consequently, no transfer is being made of the land, only of utility 

equipment.  Because of this, the Air Force has elected to conduct environmental 

baseline surveys (EBS) and attach the findings documenting the known history of the 

property with regard to the storage, release, or disposal of hazardous substances 

thereon.  This information will be used in settling factual aspects of claims for restoration 

of the premises throughout the utility service contract.  The EBS will be conducted as a 

joint venture with the new utility owner shortly after the contract start date. 

Further analysis of the A.F. UP Right of Way technical requirements will be 

presented in Chapter 6, results and discussion, according to the aforementioned goals 

of this thesis.   

 
5.8 UP Economic Analysis Models 

 
Many privatization analyses are decided in large part due to financial 

considerations via economic models.  Therefore, the engineering community must 

understand their roles and responsibilities relative to the UP economic analysis and how 

these models structure the major engineering requirements such as the inventory, 

condition of the utility system, operations and maintenance (O&M), repair and 

replacement (R&R) projects, and capital improvement projects (CIPs).   As will be 

shown, these requirements work together to form the foundation of the Air Force’s 

government cost estimate (GCE).  Also, these same engineering requirements are the 

economic driving forces utilized in the Air Force’s certified economic analysis (CEA), 
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which determines if a water or wastewater system will be privatized, by comparing the 

GCE to industry proposals.   

The following illustrates how the GCE ‘should cost’ is developed in terms of 

O&M, R&R, and CIPs.  Of primary interest are upward adjustments to O&M costs to 

reflect insufficient labor hours and funding for materials required to keep the 

Government’s utility systems operating at industry standards.  This upward adjustment 

transforms historical O&M costs to O&M ‘should cost’ to allow the GCE to be compared, 

on an ‘apples to apples basis’, to industry’s proposals.  This consideration of an upward 

adjustment stems from the A.F. perception that industry does not defer O&M or 

undercapitalize their infrastructure.  These ‘should cost’ are developed by reviewing 

each installation’s Recurring Work Program (RWP) where utility O&M activities are 

monitored via several instruments.  One of these instruments, the maintenance action 

sheet (MAS) recommends labor hours for various recurring utility tasks (ex. periodic 

water value exercising) based on various A.F. engineering performance standards and 

manufacture recommendations.  The MAS also records actual O&M activities in terms 

of labor hours, materials, equipment, etc.   The RWP also has Compliance Reports, 

which track completion rates for recurring tasks on a monthly basis.  If an Air Force 

utility shop has a compliance record of less than hundred percent (100%) for any given 

task, the recurring hours are adjusted upward.   Finally, the RWP has a report entitled, 

‘Non-performed Recurring Maintenance’.  For water and/or wastewater system(s) that 

are not maintained in accordance with Air Force utility standards, the RWP records and 

associated costs are adjusted upward to be compared to industry’s proposals. The level 

of effort required to review historical O&M data to determine how to accurately adjust for 

a ‘should cost’ level of service is no small task.  However, the end result is simply 

shown as in Table 5.12 below.   Please note the GCE used year 2002 data for ‘should 

cost’ O&M figures which were adjusted to 2005 to align with proposal costs received 

that year.  For the most part, O&M costs going forward in the model account for inflation 

and contract administration costs. 
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Table 5.12: A.F. UP GCE model – water system O&M ‘should cost’  

 

Cost Component (2002$) (2005$)

Operation and Maintenance

Labor Hours

Civilian Labor Hours 1,716

Military Labor Hours 5,573

Total Labor Hours 7,289

Labor Costs

Civilian Labor Costs 69.6 72.6

Military Labor Costs 169.3 176.5

QAE Labor Costs for Contracts  0.6 0.6

Environmental Labor Costs  4.9 5.1

Total Labor Costs 244.4 254.7

Non-Labor Costs

Materials 14.1 14.7

Vehicles 11.5 12.0

Facilities 26.1 27.2

Contracts 0.0 0.0

Environmental Compliance 15.5 16.1

Supporting Utilities 0.0 0.0

Other Costs 6.1 6.4

Total Non-Labor Costs 73.3 76.4

Incremental Direct Costs

Incremental Direct Labor Costs 59.2 61.7

Incremental Direct Non‐Labor Costs 11.3 11.8

70.5 73.5

88.5 92.3

Current Operations and Maintenance Costs 476.7 496.9

General and Administrative  75.9 79.1

Total Status Quo Unadjusted O&M Cost 552.6 576.0

Adjustments to the Government Costs

Labor Cost Associated with Adjustments 44.8 46.7

Non-Labor Cost Associated with Adjustments 9.4 9.8

Insurance Cost Associated with Adjustments 11.2 11.7

General and Administrative  0.0 0.0

Total Status Quo Adjustments 65.5 68.2

Total Government Adjusted Status Quo Costs 618.1 644.2

Status Quo

Total Incremental Direct Costs

Total Insurance Costs
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The next component of GCE is the utility inventory and related R&R costs which 

are modeled by identifying and examining, on a utility component basis, the age and 

recommended service life of the water and wastewater systems.  For example, Table 

5.13 below shows an existing water system on a component basis which uses a unit 

cost database (column E) and existing utility component costs (column O).  Table 5.13 

also shows how engineers can make adjustments (see highlighted cells) due to the 

current condition of the system.  The ‘Life Adjustment Factor’ (column U) can be 

adjusted to better model the condition of the existing utility component which determines 

when replacement will be required.  For example, if a particular installation is known to 

have corrosive soils and there is no cathodic protection system, cast iron pipes may not 

last as long as estimated in the unit cost database.  The engineers can thus reduce the 

‘Life Adjustment Factor’ to less than 100% based on engineering judgment and the 

service life of the existing cast iron pipes will be adjusted accordingly.  This adjustment 

also impacts the R&R schedule since the cast iron pipes will have to be replaced sooner 

than their standard service life.  Table 5.14 below shows how the replacement water 

system components would be modeled.  For example, the four inch existing asbestos 

pipes, index #854 of column E in Table 5.13 (see highlighted cell), would be replaced 

with four inch PVC, index #914 of column I in Table 5.14 (see highlighted cell).  Table 

5.14 also shows the year each utility component would be replaced (column AB) and 

thus models the R&R schedule.   Table 5.15 shows the aforementioned unit cost 

database and the descriptions for each utility component based on their index number.  

These unit costs were developed by the utility engineers at HQ AFCESA, to include this 

thesis author, by utilizing hybrids of several data sources to include R.S. Means, 

Talisman, PACES, and CUPB.   
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Table 5.13:  Air Force UP GCE model – Existing Water System Components 
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Table 5.14:  A.F. UP GCE model – Replacement Water System Components 
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Table 5.15: A.F. UP GCE model – Unit Cost Database for a Water System 
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Table 5.15 - continued 
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The next components of the GCE to be modeled are the Capital Improvement Projects 

(CIPs) which address a functional or regulatory deficiency.  For example, if a Wastewater 

Treatment Plant (WWTP) was receiving Notices of Violations (NOVs) based on not being able 

to meet the effluent standards of it National Pollution Discharge Elimination System (NPDES) 

permit, an infrastructure project could potentially improve the treatment train to meet the 

mandated discharge permit standards.  Such a project would be a CIP.  The costs for these 

CIP projects are estimated by the Government engineers and inserted into the 50-year 

economic analysis in their appropriate year of execution.  Once the O&M, R&R, and CIP cost 

components have been modeled on an annual basis, they are simply shown in the GCE as in 

Table 5.16 below.  
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Table 5.16: A.F. UP GCE model – O&M, R&R, and CIP Components 
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Industry’s proposals are structured to provide O&M, R&R, and CIP annual schedules 

with their associated pricing.  Thus, the AF’s UP certified economic analysis (CEA) compares 

industry’s O&M, R&R, and CIP pricing to that of the GCE ‘should cost’.  This CEA can be 

further simplified by looking at Figure 5.4 which converts O&M, R&R, and CIP pricing to annual 

costs and Net Present Value (NPVs) of the 50-year life cycle cost analysis.  Figure 5.4 

compares the GCE ‘should cost’ to industry’s bid while also considering what the utility system 

‘earns’.  What the system ‘earns’ is determined by Air Force utility sustainment models to 

provide for adequate levels of O&M, R&R, and CIP support.  However, these ‘earned’ funds 

are not protected from being used for non-utility purposes and this fact is a big reason why the 

Air Force water and wastewater systems are in desperate need of recapitalization.  

 

I n t e g r i t y  - S e r v i c e  - E x c e l l e n c e 1

Base X Water System
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Figure 5.4: Air Force UP Economic Analysis Summarized 

 
The NPV graph on the left of Figure 5.4 indicates a recommendation to privatize if the 

bid (a.k.a. privatized costs), are lower than the government cost estimate (GCE) and what the 

system ‘earns’ to provide utility services.  The Air Force will also consider privatization if the bid 

costs are slightly higher than the ‘earned’ costs while still lower being lower than the GCE.  
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The graph on the right of Figure 5.4 shows the 50-year annual cash flow chart, comparing the 

GCE, bid, and ‘earned’ utility costs.  Some explanation is required.  O&M requirements are, 

relatively speaking, the smallest component of annual utility costs relative to R&R and CIPs. 

GCE cost in Figure 5.4 above show a significant investment in deferred R&R projects in the 

early years of the analysis as a result of Government constrained or redirected utility 

resources.  Early year GCE costs also show CIP projects to address functional and regulatory 

deficiencies to bring the Air Force water system up to industry standards.  The remaining out-

year GCE costs show spikes primarily due to the incorporation of R&R projects as existing 

utility components reach the end of their service life.  ‘Earned’ costs show an upward slope in 

the early years of the UP analysis due to the incorporation of deferred R&R and CIP projects 

and the Air Force perception that newly revitalized utility systems will require less ‘earned’ 

funds.  ‘Earned’ out-year costs are level as determined by the Air Force’s utility sustainment 

model and based on the perception that properly modeled O&M, R&R and CIP will result in 

levelized requirements for ‘earned’ funds.  Finally, the ‘Bid’ cost shows a slight elevation for 

early year CIP projects while out-year R&R and O&M costs are level.  Industry, unlike the Air 

Force, has the ability to finance and evenly spread utility costs over a number of years.  This 

provides the Air Force with an opportunity to better budget and plan for long term utility costs.  

Current Air Force funding practices are to under capitalize utility systems until they break and 

then request additional funds from Congress at that time.  It must be pointed out that the Air 

Force does require bidders to mirror their CIP project in the early years of the analysis.  Also, 

bidders are not required to mirror the Air Force’s R&R schedule.   Rather, the only requirement 

regarding a bidders proposed R&R schedule is for the engineers on the Air Force’s UP source 

selection evaluation team (SSET) to review the proposed R&R schedule to determine if it is 

acceptable while the bidder’s overall technical proposal still meets the service requirements 

stated in the RFP.  For example, if the bidder elects to defer R&R projects relative to the 

Government’s R&R schedule but the bidder’s proposed Quality Management Plan is strong 

enough to convince the engineers on the SSET that safe, reliable, and cost-effective utility 

services will be provided, the bidder’s R&R schedule will be accepted.  A final note is that the 

Air Force’s CEA may shows a cost savings to the Government if it privatizes a utility system 

but this analysis is predicated on the GCE ‘should cost’ analysis and not historical engineering 
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requirements and funding levels.  Also, if ‘earned’ utility funding levels are not properly 

modeled, additional money may be needed to privatize. 

The previous economic analysis section is intended to provide an overview for the 

engineering community to consider under any type of water or wastewater privatization 

analysis.  Municipalities should develop and tailor their economic analysis models based on 

their own policies and methodologies.  However, these municipalities are highly encouraged to 

utilize cost tools similar to the Air Force’s GCE and CEA models which have at their 

foundation, strong engineering requirements reflecting a high level of fidelity. 

Further analysis of the A.F. UP Economic Analysis Models will be presented in Chapter 

6, results and discussion, according to the aforementioned goals of this thesis.    

 
5.9 Government to Private Transition Plans 

 
Any privatization analysis should include both an Employee Transition Plan (ETP) and 

an Operational Transition Plan (OTP).   

Even though the specific impacts on Government employees resulting from a 

privatization action cannot be known until the privatization actually occurs, the Employee 

Transition Plan (ETP) should identify possible impacts as well as mitigation mechanisms. The 

objective of the ETP is to provide a smooth transition of affected Government employees from 

public utility system operations to private operations.  The Air Force encourages all utility 

bidders to seek to hire Government utility workers given their technical and historical 

knowledge of the water and wastewater systems being conveyed.  Affected employees are 

also important from an engineering point of view considering the bidding process. This is 

because these workers typically have some of the best utility information in terms of the 

accuracy of as-built drawings, the overall system condition, typical level of O&M expended, 

etc.  If the current workers feel threatened by the proposed privatization action, they may elect 

not to freely disclose such critical information to the bidders.  Thus, the winning UP contractor 

could end up trying to operate a water system whose condition was not fully and accurately 

disclosed during the bidding process.   

The primary purpose of the Air Force’s OTP is to identify the methods and procedures 

the Government and Contractor will use to facilitate a smooth transition from public to private 

utility operations.  Respondents to the AF UP RFP are required to indicate whether or not they 
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need a joint operational transition period, to include the requested duration, or if they will 

assume fully utility operations on day one of the contract.  It is up the engineers on the AF 

SSET to determine if the bidder’s request for a joint operational transition period, or a rejection 

thereof, will ensure safe and reliable utility services are provided once the new owner takes 

over system operations. Bidders to the Air Force’s UP solicitations are offered Government 

supported transition periods for a period which typically last 120 days.  This provides time for 

both the Government and new utility owner/operator to work both separately and jointly on 

tasks to prepare for the coming transition.  Figure 5.5 below provides an illustration of these 

activities. 

 

 TRANSITION PERIOD 

 30 Days 30 Days 30 Days 30 Days 

GOVERNMENT OPERATIONS  

NEW OWNER SHADOWS GOVERNMENT  

 ON-SITE FAMILIARIZATION 

REVIEW PROPERTY INFORMATION 

TRANSFER OF PROPERTY (7 days)     

GOVERNMENT SHADOWS NEW OWNER    

CONTRACT (NEW OWNER) OPERATIONS    

                         Contract Award Date     Contract Start Date   

  

Figure 5.5:  Air Force UP - Example Joint Operational Transition Plan 

 

 This Joint Operational Transition period starts at the contract award date and allows for 

some time (ex. 60 days) for the UP Contractor workforce to ‘shadow’ the Air Force utility 

workers to get a better sense of the operational needs of the water and/or wastewater 

system(s).  During this time, the Government is still responsible to provide all utility services.  

Specifically, the OTP provides the new utility owner/operator time to posture their work force, 

acquire equipment and materials, perform any operations testing, environmental surveys, 

obtain permits, familiarize themselves with the system, eliminate safety hazards, and initiate 

efforts for construction, maintenance, improvements, new connections, or installation of 

meters, and otherwise comply with the various requirements of the contract.  The following 
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bullets identity some, but not necessarily all, of the elements that should be part of the new 

utility owner’s OTP: 

 

• General information including the name(s) of the new utility provider with authority to 

sign for transfer of operations and property 

• Plan and schedule for transfer of system operation and maintenance (O&M), 

including a period of joint operation and on-site familiarization, if requested, for new 

employees and supervisors  

• Plan to provide qualified personnel to operate the water and/or wastewater 

system(s)  immediately upon contract start 

• Plan and schedule for the installation and construction of new connection 

requirements, new meters, and system improvements to include associated utility 

outages 

• Plan and schedule for the transfer or modification of all required permits, or 

attainment of new permits, as appropriate 

• Plan and provisions for joint meter readings.  These meter readings will be the 

baseline for the initial and following billing periods. 

• Detailed plan, schedule, and checklist for joint inventories of all facilities, fixed and 

non-fixed equipment, and specialized tools (such as special tools, equipment, and 

spare parts) to be transferred to the new utility owner/operator.  See new utility 

owner/operator developed joint checklists similar to Table 5.17 for a wastewater 

system. 
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Table 5.17: A.F. UP - Joint Operational Transition Plan Checklist 

                                Task Description Transition 
Date 

Contractor 
Initials 

Government  Rep 
Initials 

1.  Transfer Maintenance Records                                      

a. Wastewater Treatment Plant  

b. Wastewater Collection System  

c. Lift Stations  

2.  Transfer Vehicle Records  

3.  Transfer Regulations/Operational Manuals  

4.  Transfer Continuity/Self Inspection Books  

5.  Inventory and Transfer On-Hand Materials and MSDS  

6.  Transfer Computer Records  

a. Reports    

b. Inventory Lists  

c. Lab Work Sheets  

7.  Transfer Utility and Facility Drawings  

a. Wastewater Treatment Plant  

b. Wastewater Collection System  

c. Lift Stations  

8.  Transfer Wastewater Plant Equipment  

a. Laboratory Equipment  

b. Pumps  

c. Valves  

d. Office Equipment  

e. Inlet Works Hoist  

f. Chlorinating System  

g. 4 LP Gas Tanks  

h. Digester Tools (non-sparking)  

i. Plant Installed Equipment  

j. 100 kW Generator  

k. Window Treatment  

9.  Transfer Vehicles  

a. Sewer Truck 

b. Jet Roders  / Trailer Mount  

10.  Transfer Wastewater Collection System    

a. Lift Station Pumps  

b. Lift Station Motors  

c. Lift Station Control Panels  

d. Meters  

e. Manholes  

f.  Mains  

 

 

 Similarly, the following bullets identity some, but not necessarily all, of the elements 

which should be part of the Government’s OTP: 
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• Implement actions required to address adversely affected staff  per the 

Government’s Employee Transition Plan. 

• Initiate modification, which may include transfer, or cancellation of existing water or 

wastewater permits. Ensure that cancellation of existing permits occurs after the new 

utility owner obtains the required permits. 

• Review internal Government billing procedures and utility contracts and modify or 

cancel, as appropriate, in anticipation of the new UP contract  

• Collect relevant drawings, maintenance records, manuals, tools, and equipment to 

transfer to the new utility owner/operator. 

• Remove Government markings from equipment to be transferred, 

• Ensure that all existing utility maintenance, repair, or service contracts, which 

occurred before privatization, will be completed prior the start of the new UP 

contract. 

 

 A final point of interest regarding Operational Transition Plans is the potential for interim 

operations should a critical portion of the incumbent employees leave prior to the new UP 

contract start date, if legal actions delay the UP contract, or if permitting problems (ex. transfer 

or modification of a NPDES permit) delay the new utility owner/operator from assuming full 

utility operations and responsibility on the contract start date.   Under any or all of these 

scenarios, the Government must provide plans for interim utility operations to ensure safe and 

reliable utility services are provided prior to the start of the new UP contract.  

Further analysis of the A.F. UP Government to private transition plans will be presented 

in Chapter 6, results and discussion, according to the aforementioned goals of this thesis.   
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CHAPTER 6 
 

RESULTS AND DISCUSSION 
 
 

6.1 Overview 
 

The first goal of this thesis was to analyze U.S. based UP actions from an engineering 

perspective, via literature reviews and case study analysis to ascertain and evaluate the 

technical aspects of these initiatives.  The methodology to accomplish this goal was 

accomplished in two major parts.  The first major part was to analyze international water and 

wastewater privatization efforts and to identify the potential broader potential implications and 

lessons learned of UP to both the U.S. based engineering community and utility users.  The 

second major part was to identify and analyze, via literature reviews and case study analyses, 

U.S. based privatization initiatives to ascertain and evaluate the engineering aspects of these 

initiatives.  Results and discussion from these efforts are provided in the following chapter 

subsections according to the aforementioned major parts. 

The second goal of this thesis was to provide engineers with the technical exposure, 

examples & guidance they will need to help them better understand their roles and 

responsibilities in a UP analysis.  As will be illustrated in the international and U.S. based 

literature review results and discussion, there is a very limited amount of data available to 

accomplish this goal.  Thus, the primary instrument to provide this information to the 

engineering community is via Chapter 5, Air Force UP Model.  Of course, the Air Force UP 

model is not the only way engineers can model their privatization efforts.  Thus, steps 2.1 

through 2.7 as outlined and discussed in the methodology chapter were utilized to evaluate the 

engineering aspects of U.S. based water and wastewater privatization efforts according to their 

level of technical fidelity.  Step 2.8 as discussed in the methodology chapter simply 

summarizes the results of steps 2.1 through 2.7 in tabular form such that the various UP 

models could be compared and contrasted to the one another as well as to the Air Force UP 

model.  Results and discussion from these efforts are provided in the following chapter 

subsections according to the aforementioned steps. 
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6.2 Thesis Goal 1, Major Part 1 
 

The French and U.K. based UP literature review indicated these privatization models 

grew out of a need to better achieve utility operation efficiencies and technological advances, 

to upgrade dilapidated utility systems, and/or to meet environmental laws and regulations.  

These three driving forces are the same as those present in the U.S. based utility and 

engineering communities where utilities privatization is just getting started.  While the 

overriding goals may be similar, the French and United Kingdom UP models are dramatically 

different from one another.   

Results of the international literature review analysis will now be provided relative to 

identifying the potential broader implications and lessons learned of UP to both the U.S. based 

engineering community and utility users.  To help facilitate the analysis results and discussion 

of the French and U.K. based UP models, Table 6.1 below has been provided which 

summarizes some of the more technical and engineering aspects of these models. 
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Table 6.1: Summary of French and U.K. based UP models 

 

Date General %of Estimated 
Engineering 

International of Type of 
% o f water 

wastewater 
Avg. Contract 

Savings over 
Requirements Method for 

Positive Aspects of UP Negative Aspects of UP 

UP Model 
General UP Model oescrtpMn 

First UP Model 
systems 

systems 
Population Length 

the Contract 
tied t o charging Utility 

Model Model 

Use Utilized 
p rivaUzed 

privatized 
Size Served (Years) 

($ and/or %) 
Performance Services 

Metrics? 

No. UP 
Flat service rate to Catching up on deferred 

Engineering requirement$ not 
Government directed program to dWest utility customers maintenance, steady 

both ownership and operation and 
provider can 

based on a +I- % of improvement to overall 
tied to performance mettles, 

charge a+/- % perceived high utifity service 
maintenance re$pOn$ibnitie$ for all 

No of the 
the Con$umer Price utility $ervice quality. 

rates a.s a result of UP 

Unaed Kingdom 
municipal water and wastewater systems to 

varies from documented Consumer 
Index (CPI). internal operating 

prepeluated by the UK press, 
private industry. Resulted in ten (1 0) 1989 AsseiSale 100% 100% Forever Subject to annual efficiencies (increasing in· 

(U.K) 
private utility providers. Tho UK 

1.3M To8.5M E$timated Price Index 
review and revision house design end 

method for charging utility 

Government only retains regulatocy and 
Savings (CPI) to cover 

by the U.K.'s construction services)+ 
u rvices heavily influenced by 

utiltiy costs and the UK politics and does not 
environmental over$ight and monttoring 

achieve 
equivalent of U.S. fewer untreated $ewe rage 

properly balance both public 
responsibilities. 

profitability 
based Public Utility discharges, &reduction of 

and private Interests 
Commission unaccounted-for-water 

Municipality provides all financing for 

construction of utility facilfties/infrastructure 

while the private utility company provides all Fixed and variable 
financing, operation and maintenance. UP 

$ervice rate to utility 
contract may or may not include resources 

customers (ex. 
(ex. source water). Ownership of the 

fixed monthly fee 
infrastructure remains with the municipality. 

Version of typically loss 
No Yes. Contracts 

for access to a 
French All electromechanical. hydraulic. and late 

'O&M' than 2,000 
Varies (ex. documented typically Include 

supply pipe of a 
'Affermage' metering equipment is the UP operator's 1700's 30 years) Estimated performance 

responsibility, while cMI wor1cs, water 
model people 

Savings mebics directy certain diameter. 

collection. and facility expansion are tied to 
variable charge 

typically the responsibility of the engineering based on the Optimization of utility 
number of cubic 

municipality. Replacement of some requirements 
meters consumed. 

operations & 

infrastructure to include water distribution (ex. (a) the maintenance, repair and None. In the last 50 years. the 

mains may be the responsibility of either standatd and replacement. and capital market share of France's 

lnartv quality of improvement private water suppliers has 

75% 50% services. (b) the Fixed and variable responsibilities via grown from les.s tllan 20 

minimum service rate to utitity flexibility of selecting percent to more than 70 

quantity to be customers (ex. which utility functions percent based solely on 

supplied to fixed monthly fee should be privatized and market forces. 

each individual for access to a which shouJd remain with 
Private utility company provides all con$umer. (c) supply pipe of a the municipality 
financing ror construction. operation and 

No 
the main's certain diameter; 

French 
maintenance of utility 

late 
Version of typically less 

Varies (ex. documented 
pressure, and variable charge 

'Concession' 
facilities/infrastructure. UP contract may or 

1700's 
'O&M' than 2,000 

30 years) Estimated 
(d) procedures based on lhe 

may not include resource.s (ex. soutce model people 
Savings 

for renewal of number of cubic 
water). Ownership of the infrastructure the contract meters consumed. 
remains with the municipalities. onen, this formula 

al$0 contain$ a 

surcharge Which tile 

operator remits to 

the municipality for 
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Like in the U.S. based UP literature and case studies, international UP efforts 

have been primarily documented from a business, economic, and even political 

perspective while leaving out the critical engineering aspects.  International literature 

review did not evidence any of detailed case studies, like the Atlanta, Georgia water 

privatization case study, which might provide additional insight into what technical and 

engineering considerations, and examples were utilized to privatize these systems.   

This lack of data further illustrates the need for the U.S. based engineering community 

to be provided with the technical exposure, examples, and guidance provided in 

Chapter 5. 

Since the French UP models have been around since the late 1700s, it could be 

argued that these water and wastewater privatization models preceded theory and 

evolved based on their ability to successfully blend business and engineering 

requirements to provide safe, reliable, and cost-effective utility services.  This is stark 

contrast to the U.K. UP model which was a Government directed program started in 

1989 based primarily on Britain’s experience with privatizing the nation’s 

telecommunications and natural gas industries.    

As noted in Table 6.1, the U.K. based UP model includes ownership transfer 

from the public to private utility provider (a version of the ‘asset sale’ model) while the 

French based UP model retains utility ownership.  Research of the U.K.’s UP model 

indicated that private utility system ownership had no documented impact on the quality 

of utility services provided to the U.K.’s water and wastewater users.  The U.S. Air 

Force UP model also includes a version of the ‘asset sale’ model and the primary 

purpose of transferring utility ownership is to utilize the fair market value of the utility 

system in an effort to minimize overall utility costs in the Air Force’s 50-year life cycle 

cost privatization analysis.  Simply put, the Air Force is selling their utility systems in 

order to lower their utility costs while still receiving safe and reliable utility services.  

What this means for U.S. based  engineers and utility users is that the asset sale UP 

model, if properly structured, can be used to potentially lower utility costs while still 

providing safe, reliable and cost-effective utility services. 
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As Table 6.1 illustrates, the primary difference between the French ‘affermage’ 

and ‘concession’ UP models deals with whether or not the municipality provides 

financing for construction, operation, and maintenance.  Other than this primary 

difference these two UP models are essential the same.  As stated in Chapter 2, in the 

last 50 years the market share of France’s private water suppliers has grown from less 

than 20 percent to more than 70 percent.  Different from the U.K.’s privatization of water 

and wastewater systems where UP was directed by the Government, the growth of the 

French UP models have been driven solely by market forces and the successful 

implementation of both the engineering and business aspects of these models.  This is 

easy to understand once one sees that both French UP models have at their foundation 

engineering requirements tied to performance metrics; Table 6.1 illustrates some of 

these performance metrics.  The French UP models also have flexibility to retain or 

divest utility functions specific to particular needs.  For example, a smaller French 

municipality might retain simpler functions such as O&M for utility mains while 

privatizing more technical functions such as O&M for water and wastewater treatment 

facilities or design and construction of new infrastructure/facility to meet new 

environmental regulations where they do not have the in-house technical expertise.  

The lesson learned is that the French UP models have been proven to provide safe, 

reliable, and cost-effective water and wastewater utility services because they have 

evolved based on blending market and engineering requirements over the last 200 

years, they are flexible enough allow municipalities to chose which utility functions 

should remain in house and which should be privatized and because the French UP 

models have at their foundation performance metrics driven by engineering 

requirements.  

Although not a critical point of interest for the engineering community, none of the 

international UP review indicated monetary savings as a result of privatization. This is in 

stark contrast to the U.S. based UP literature review and case study analysis where UP 

actions are detailed with savings over the contract (ex. $2M/year over a 30 year 

contract).   This lack of documented savings as a result of privatization could explain the 

perceived high prices for utility services as a result of UP in the United Kingdom.   
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Perhaps savings were achieved as a result of privatization but the U.K. based 

municipalities did not make this information public.  However, there is not enough data 

in the literature review to confirm this theory.  

Even after privatization, utility rates continued to rise in the United Kingdom.  This 

appears contradictory at first glance because utilities privatization is promoted as a 

means to provide safe, reliable, and cost-effective utility services.  One might think utility 

rates should go down if the private utility provider operates the water and/or wastewater 

with better engineering, operational, and business efficiencies.  However, this assumes 

the previous public provided utility services were providing water and wastewater at a 

‘true cost of service’ and keeping up with the required levels of operating and 

maintenance (O&M), repair and replacement (R&R) and capital improvement projects 

(CIP) to properly maintain the service life of the utility infrastructure.   Like the U.S., 

most of the French and U.K. based utility systems were once public owned and 

operated by a local municipality with utility rates being set by a public governing body.  

The majority of the U.S. water and wastewater utility systems have this public 

ownership, operating, and rate setting model now.   These public governing bodies are 

typically comprised of elected officials on a local utility board and/or senior rate setting 

members of the municipality.  The U.S. based municipalities also receive some level of 

federal and/or state funding subsidies.  Different from a private utility company, both of 

these factors can mask the true cost of owning, operating, and maintaining utility 

systems.  Private utility companies cannot mask the true costs of providing utility 

services because there are no additional funding streams such as non-utility based 

municipal funds or federal or state funding subsidies. Also, municipalities typically 

undercapitalize their infrastructure providing only the level of O&M, R&R, and CIP 

according primarily to the funding received from their utility rates.  These utility rates are 

dictated by the aforementioned elected officials or utility board members who do not 

want to upset their constituents or utility users with higher utility rates to keep up with 

proper O&M, R&R, and CIP.  This undercapitalization of utility infrastructure in the U.K. 

is documented in Table 6.1 by noting some of the positive benefits of the privatization 

model such as ‘(post UP) Catching up on deferred maintenance.’  The potential broader 
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implication for U.S. based utility users is that utility rates could potentially still increase 

after privatization as a result of the different operating models between the public and 

private entities and most importantly, the level of undercapitalization of the utility 

infrastructure by a municipality prior to privatization. 

Research of the French and U.K. UP models did not reveal any environmental 

impediments or areas for concerns as a result of privatization.  This is perhaps because 

the nature of environmental rules and regulations in Europe are different than in the 

U.S. when considering UP.  Thus, there was no discussion as a result of privatization 

related to potential loss of water rights, stricter monitoring requirements due to private 

company assuming operation and maintenance, issues regarding transfer of operating 

permits, etc.  Due the lack of data in the literature review, no environmental implications 

from the international literature review can be provided to the U.S based engineering 

community or utility users.  

Engineering requirements and utility system performance relative to how the UP 

provider bills for their services is another key point of consideration in any privatization 

analysis. For example, the U.S. Air Force has built into their UP monthly billing schedule 

a line item for a monetary credit if the private utility provider does not meet the timelines 

and associated engineering restoration requirements for routine, urgent, and emergency 

utility outages.  Thus, the U.S. Air Force UP model has utilized a performance based 

metric to ensure the private utility provider has an incentive to supply reliable water and 

wastewater services.   In stark contrast, the U.K.’s use of a +/- Consumer Price Index 

(CPI) factor for the private water and wastewater companies to base their business 

models and charge utility customer is woefully inadequate.  Prior to utilities privatization, 

Britain used the CPI pricing model for the telecommunications and natural gas 

industries so its application to the water and wastewater industry seemed logical to U.K. 

policymakers.  The unfortunate and unintentional implications are that the U.K’s UP 

model does not have at its foundation, performance metrics tied to engineering 

requirements.  In fact, history to date has shown the British Government manages the 

upward or downward adjustment of the CPI factors based on political climates.  Thus, 

the U.K. based private utility companies have less of an incentive to seek operational 
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utility efficiencies, and thus higher profits, if only to have a downward adjustment of their 

CPI factors.  Similar to the U.S. Air Force UP model, the French privatization models 

have pricing structures consisting of performance metrics directly tied to engineering 

requirements; see Table 6.1 (ex. (a) the standard and quality of services, (b) the 

minimum quantity to be supplied to each individual consumer, (c) the main’s pressure, 

and (d) procedures for renewal of the contract).  The broader implications for the U.S. 

based engineering community is that performance metrics tied to engineering 

requirements has been proven to provide a successful balance of ensuring the utility 

provider has an incentive to seek operational utility efficiencies, and thus higher profits, 

while also providing utility users with safe, reliable and cost-effective utility services.  

Finally, a promising observation of the French UP models, relative to its 

application to U.S based utility systems, is the average size of the populations served 

which is typically less than 2,000.   As shown in Figure 1.1, a ‘small community water 

system’ as defined by the EPA serves a population of between 501 and 3,300 residents 

which constitutes 26% of the U.S community water systems.  Similarly, a ‘very small 

community water system’ as defined by the EPA serves a population of 500 or less 

residents and constitutes 59% of the U.S. community water systems.  Thus, 85% of the 

U.S. community water systems are served by populations of less than 3,300 residents.  

What this means for U.S. municipalities and utility users is that the French UP models 

may be best suited to provide safe, reliable, and cost effective utility services for 

American’s smaller water and wastewater systems.  

 

6.3 Thesis Goal 1, Major Part 2 
 

As stated in Chapter 3, in order to assist accomplishing goal one of this thesis a 

large representative sample of fifty (50) U.S. based water and wastewater privatization 

initiatives was compiled and provided in Table 3.1.  This thesis added fidelity to the 

existing literate review and case study data by including more metrics and information 

relative to the pertinent engineering aspects of these UP actions.  This extra 

engineering fidelity was needed because much of the data lacked a technical 

perspective since it was documented from a business, economic, and even political 
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perspective.  Research further indicated professional engineering associations or 

organizations such as the American Water Works Association (AWWA), the American 

Society of American Engineers (ASCE), and the Environmental Protection Agency 

(EPA) do not keep any sort of engineering data regarding these water and wastewater 

UP actions. 

The purpose of developing Table 3.1 was to enable the thesis author, and 

hopefully the U.S. based engineering community, to question and analyze whether 

there are relationships to be derived noting the type of UP model used, the size and 

type of the water or wastewater system being privatized, the size of the population 

being served, etc.  If there are relationships between various privatization models (ex. 

Operations and Maintenance (O&M)) and the systems they serve (ex. small POTWs) 

engineers may have a better understanding of which UP model may best suit their 

community when considering privatization.  The results and discussion of this data 

analysis will now be provided.  Table 6.2 shows the analysis results of the fifty (50) U.S. 

based water and wastewater privatization initiatives based on the type of privatization 

model utility.  This particular analysis would not have been possible without the thesis 

author researching and further defining the engineering aspects of these privatization 

actions.  For example, some of the literature review sources might list the privatization 

model type as ‘water’ but there was no further details regarding if it included distribution 

or treatment or both.   
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Table 6.2 Privatization Model Type of the fifty (50) U.S. based UP initiatives 

Privatization Model Type 
Total 

% of 
Total 

Asset sale water  1 2%

Build, Operate, Transfer (BOT) Water  Treatment Plant 1 2%

Build, Operate, Transfer (BOT) Wastewater Treatment Plant 1 2%

Design Build Operate (DBO) Wastewater Treatment Plant 4 8%

Design Build Operate (DBO) Water Treatment Plant 4 8%

O&M entire water system 2 4%

O&M of entire water & wastewater systems 5 10%

O&M wastewater collection and treatment 8 16%

O&M wastewater treatment plant 15 30%

O&M water and wastewater treatment plants 1 2%

O&M water distribution and treatment  4 8%

O&M water distribution, treatment and wastewater collection 1 2%

O&M water treatment plant 3 6%

Grand Total 50 100%

  

This analysis shows the majority, 15 or 30%, of the 50 U.S. based utility 

transactions have been for O&M of wastewater treatment plants. The results further 

shows only one documented use of the ‘asset sale’ model. That being the failed Atlanta, 

Georgia water privatization experiment.  Perhaps the failure of that particular ‘asset 

sale’ UP experiment prompted other municipalities not so seek its further use.  The data 

results also show use of the ‘Build, Operate, Transfer (BOT)’ and ‘Design Build Operate’ 

UP models for both water and wastewater treatment plants.  The use of O&M 

privatization models in some form account for 39, or 78%, of the 50. U.S. based UP 

actions.  Finally, and I think most importantly, the results show the flexibility of the 

various UP models and how they can be used to address any combination of water and 

wastewater requirements (ex. O&M for entire water system or just O&M for a water 

treatment plant). 

 The fifty (50) U.S. based UP initiatives were further analyzed to determine how 

many accounted for water systems, wastewater systems, or both in some form. The 

results follow: 
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• 27 of the 50 privatization actions, or 54%, were for privatized wastewater 

systems in some form. 

• 15 of the 50 privatization actions, or 30%, were for privatized water systems 

in some form.   

• 8 of the 50 privatization actions, or 16%, were for a combination of 

privatized water and wastewater systems in some form. 

 

The analysis results show, relatively speaking, most of the 50 U.S. based 

municipalities, 54%, chose to privatize their wastewater systems in some form.  This 

correlates to the fact that 30% of the 50 U.S. based UP initiatives were for ‘O&M of 

wastewater treatment plants’ and none of these UP service contracts has been 

canceled.   

Research analysis also focused on determining the composition of the 

community water systems as they related to the 50 U.S. based UP actions.  This 

particular analysis also would not have been possible without the thesis author 

researching and further defining the available research data.  The EPA defines 

community water systems based on their population size: very small (500 or less), small 

(501-3,300), medium (3,301-10,000), large (10,001-100,000), and very large 

(>100,000).  As previously state, 15 of the 50 privatization actions, or 30%, were for the 

privatized of a water systems in some form.   Of these 15, the following community 

water system classifications were noted: 

 

• 9 of the 15, or 60%, were for ‘very large community water systems’ 

• 6 of the 15, or 40%, were for ‘large community water systems’ 

 

These results indicate that U.S. based water privatization has yet to be applied to 

very small, small, and medium sizes community water systems.  However, as previously 

noted in this Chapter, the French UP models may offer some hope to smaller U.S. 

based water systems seeking privatization since the French models typically serve 

populations of less than 2,000.  
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The Atlanta Georgia ‘asset sale’ water privatization experiment was the only 

documented case where a UP contract was canceled.  All of the other UP contracts 

have either been renewed or are still in their first contract term.  Thus, 49 of the 50 

documented U.S based UP actions, or 98%, were considered successful in terms of the 

municipality being satisfied with the overall private water and/or wastewater utility 

services provided.  Furthermore, of those U.S. based UP actions where savings were 

documented, the estimated projected savings over the life of the contract was between 

$1-$250M.  This range excludes the estimated projected savings of the canceled 

Atlanta water privatization contract, $400M. 

 
6.4 Thesis Goal 2, Step 2.8 

 
The second goal of this thesis was to provide engineers with the technical 

exposure, examples & guidance they will need to help them better understand their 

roles and responsibilities in a UP analysis.  To help facilitate the results and discussions 

of this subsection, and later subsections, Table 6.3 was developed which summarizes 

the results of the steps 2.1 through 2.7 as well as provides some other interesting 

aspects of these three UP models.  Again, the primary instrument to provide this 

information to the engineering community is via Chapter 5, Air Force UP Model.  

International research only provided the general characteristics of the U.K. and French 

based UP models and no detailed case studies which might provide engineers with the 

technical information they will need during a UP analysis.  However, two of the three 

U.S. based case studies discussed in Chapter 4 have sufficient technical fidelity such 

that they can be compared to a certain degree to the Air Force UP Model.   
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Table 6.3: Compare and Contrast Atlanta, Franklin, and U.S. Air Force UP models 
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Table 6.3: continued   
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6.5 Engineering Requirements in the Request for Proposal 
 

 Research involved investigating and recommending how engineering requirements 

should be addressed and structured to develop a performance based Request for Proposal 

(RFP).   There are two important components to achieving a performance based RFP for 

utilities privatization.  First, the detailed engineering requirements and considerations must be 

clearly defined in the RFP.  Second, these requirements much be structured such that the new 

utility provider has an incentive to provide safe, reliable and cost-effective utility service while 

also making a profit.  

 While international literature review provided the general aspects of these UP models, 

detailed data regarding the exact contents of both the U.K. and French RFPs is absent.  

However, as shown in Table 6.1, the French UP model does indeed have engineering 

requirements tied to performance metrics and thus, they are utilizing performance based 

RFPs. The same cannot be said for the U.K. UP model where research results clearly show a 

performance based RFP is not being utilized.  Rather the new utility owner/operator’s incentive 

is not tied to the engineering requirements of operating and maintaining the water and 

wastewater systems but rather to a +/- percentage of the local prevailing Consumer Price 

Index (CPI) for which to model their utility services while also making a profit.   

 Research results also showed the two U.S. based UP case studies, Atlanta, Georgia 

and Franklin, Ohio, did not provide the detailed contents of their RFPs.  The only general 

engineering requirements derived from the Atlanta, Georgia case study were the elements to 

be placed under private management which included raw water supply, treatment and 

distribution, billing collection and other customer services, as well as the provision of certain 

capital repairs, replacements and some of the system’s capital improvements.  These 

elements were further defined in Table 4.1.  Also, as shown in Table 6.3, Atlanta’s engineering 

requirements were not tied to performance metrics.  Rather, the new water utility provided 

received a lump sum payment to provide the solicited water services without any stated 

performance metrics.  Table 6.3 also shows the Franklin, Ohio case study evidenced 

performance metrics tied to engineering requirements.  The service fee was structured for the 

winning utility provider, Earth Tech, to assume substantial performance risk.  For example, 

Earth Tech guaranteed to assume all regulatory risks to deliver the new water treatment plant 

with completion scheduled and water service initiated prior to the state-mandated deadline.  
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Earth Tech accepted all risks associated with gaining regulatory agency approvals for the 

design of the new facility.  If the facility did not receive Ohio Environmental Protection Agency 

(OEPA) approval, then Earth Tech would absorb all the resulting additional capital and 

operational costs.  Earth Tech’s technical proposal further outlined how they would provide 

process control and maintenance management systems, quality assurance systems, and other 

risk protection mechanisms to the water plants infrastructure and associated services to 

ensure efficient and reliable utility service as well as a long service life for the infrastructure.   

Finally, Earth Tech’s technical proposal declared the company would assume responsibility 

and protect the city from charges related to faulty and negligent operation or operation not in 

conformance with applicable laws, including payments of any fines levied by regulatory 

authorities. 

 Since the literature review and case study analysis provided very little information 

regarding the contents of the RFPs utilized, Chapter 5 Section 5.3, ‘Request for Proposal 

Technical Requirements’ was provided to broaden the engineering community’s knowledge 

base in this particular area.  Thus, the following bullets summarize some of the key technical 

excerpts from the Air Force’s performance based RFP template which engineers may want to 

consider when confronted with utilities privatization.  The importance of each of these bullets to 

the engineering community was detailed and discussed in Chapter 5 Section 5.3:   

 

• Whether or not to include the commodity (ex. source water) 

• How to incorporate energy and water efficiencies and conservation 

• Which engineering standards to dictate and which standards are afforded  

flexibility for industry to meet and how to enforce all using incentives 

• How will supporting utilities be provided to the private utility provider  

(ex. electricity for wastewater lift stations) and how will electricity use be 

tracked/billed.  Will the new utility operator need to secure a separate 

agreement with the supplier of electricity for this necessary utility support 

• How does the RFP and resultant service contract clearly spell out  

environmental liability as well as monitoring and reporting responsibilities  

• Does the RFP have flexibility such that new construction projects may be  

accomplished by either  the  municipality  or new utility provider  
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• Will the new privatized utility system be allowed to service areas outside  

the municipality if supplemental capacity exists (ex. excess capacity at a 

wastewater treatment plant)?  If so, how will the municipality ensure 

minimal capacity is reserved for their use?  How will the municipality be 

compensated for this use of excess capacity? 

• How does the municipality protect themselves from additional service 

charges post award from unexpected or undefined system deficiencies? 

• How does the municipality include performance metrics and incentives for  

the new utility provider to respond to routine, urgent, and emergency utility 

outages? 

• Should the contract include an Emergency Restoration Plan to prioritize

 utility service restoration for various facilities where high quality,  

continuous utility services are critical 

• How does the UP contract address non-performance and/or abandonment  

of utility services 

• What level of utility system data will be provided to industry to prepare  

their proposals and through what methods?  

6.6 Utility Data to include in the Request for Proposal 
 

As was illustrated in the Atlanta privatization case study, the means, methods and 

accuracy of utility data provided to industry is paramount to the overall success of the UP 

action.  This is because industry develops their proposals by considering the current condition 

of the utility system and its required O&M, R&R, and CIP projects to keep it in good working 

order while also making a profit for their services.  While the Atlanta Georgia failed in fully 

disclosing or providing an accurate condition assessment of their water system, their means 

and methods to disclose this information was actually sound.  In fact, the Atlanta methods of 

providing industry with utility data are remarkably similar to those found in the Air Force UP 

model.  The engineering community should consider the following methods to provide industry 

with an accurate assessment of their utility data.  First, the privatizing municipality should 

develop a data room available to all industry bidders throughout the entire procurement 

process to include drawings, plans, specifications, operating logs, compliance reports, etc.  
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Engineers should also consider allowing extensive tours of the utility system’s facilities 

including service/customer call centers, craft shops, and executive offices.  Industry should be 

afforded multiple opportunities to visit and inspect the water and wastewater utility 

infrastructure such as pump stations, ground and elevated water storage tanks, wastewater lift 

stations, manholes, etc. to become better acquainted with the overall condition and inter-

workings of the utility systems.  Finally, industry should be afforded several opportunities to 

learn about the details of the utility system by questioning the Government utility engineers, 

water/wastewater service crews, and city managers about their operations.     

The Air Force UP model also utilizes the RFP to relay information about the 

Government’s water and wastewater systems.  For example, the purpose of Chapter 5 Section 

5.4, ‘Request for Proposal Utility Specific System Description’, was to illustrate to engineers 

how the utility system could be described in terms of a simplified utility inventory, a listing of 

spare parts, meters, and other utility infrastructure components to be conveyed with the utility 

systems as well as summary descriptions of the utility systems in terms of size, age, planned 

improvement projects, a listing of system deficiencies, etc.  None of the literature reviews or 

case studies had any data or examples similar to that found in Chapter 5 Section 5.4 

Thus, Atlanta, Georgia and U.S. Air Force UP model means and methods of dispersing 

coupled with the information provided in Chapter 5 Section 5.4 gives the engineering 

community the technical exposure, examples, and guidance they will need to help them 

provide private industry with a comprehensive and accurate condition assessment of their 

water and/or wastewater system(s).  

 

6.7 Structure of Industry’s Technical Proposal 
 

The format and content of industry’s technical proposal are important to the engineering 

community as these work together to convey how the utility system will be operated and 

maintained over the contract term which can be for a term of five, ten, twenty, or even fifty 

years like in the Air Force UP model.  Thus, it is important for industry’s proposal to be 

structured such that it can be analyzed and understood by engineers based on the privatizing 

municipality’s methodology (i.e. comparing industry’s technical proposals to one another 

and/or to the conveying municipality’s technical approach/methods).   
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Unfortunately, international literature review did not reveal any data regarding how 

industry’s technical proposal should be structured.  However, both of the U.S. based case 

studies evaluated, Atlanta, Georgia and Franklin, Ohio, offer the engineering community some 

insight into the structure of industry’s proposal as well as slightly different approaches 

considering one case study privatized an entire water system while the other privatized just the 

water treatment plant.  For example, Figure 4.1 illustrates the technical proposal structure of 

Atlanta’s water privatization efforts.  These key elements include industry’s technical approach, 

management team, employee relations and transition plan, and capital improvements.  

Industry’s technical approach was further subdivided into the following six components: 

operations and maintenance plan, staffing plan, maintenance management, innovative 

technologies, customer information system, and interaction with regulatory agencies, the public 

and the city.  Similarly, as shown in Table 4.4, the Franklin, Ohio water plant privatization effort 

structured industry’s technical proposal as follows: design and construction of water treatment 

facilities and related works, expansion capability, quality of operations and maintenance plan, 

suitability of staffing arrangements; interface with city operations, demonstration of contingency 

plans- emergency preparedness, soundness of control and monitoring mechanisms, and 

schedule.  Finally for comparison purposes, the Air Force UP RFP dictates five 

areas/subfactors for private industry to define their technical proposal: service 

interruption/contingency plan, quality management plan, capital upgrades and renewals and 

replacements plan, operational transition plan, and past performance.  As can been seen, 

these different privatization models offer different technical proposal structuring combinations 

for which to better understand and evaluate industry’s bids.  Also, while the case studies 

provide the engineering community with their overall structure regarding industry’s technical 

proposal, there is no information regarding how industry was to provided their detailed 

responses.  Thus, the purpose of Chapter 5 Section 5.5, ‘Request for Proposal and Industry’s 

Technical Proposal’ is to provide the engineering community not only with the Air  Force UP 

model and industry’s technical proposal structure but also the details of each of the five 

areas/subfactors industry was asked to address.  

The U.S. based case study analysis coupled with the information presented and 

discussed in Chapter 5 Section 5.5 provide the engineering community with the technical 

exposure, examples, and guidance they will need to help them determine what industry’s 
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proposal structure should look like to ensure once a UP contract is awarded that safe, reliable, 

and cost-effective water and/or wastewater services will be provided.  

 

6.8 UP Environmental Considerations and Analysis 
 

Any water and/or wastewater UP analysis requires the Engineering community to 

properly address impacts to local, state, and Federal environmental laws and regulations.  The 

outcome of which could mean changes to liability, additional costs, more regulations, and 

hopefully tighter technical contractual requirements to safeguard the Government utility 

provider’s interest post-privatization.  Most of these environmental laws and regulations were 

written with little to no regard to a public/private utility ownership and operation contractual 

arrangement.  This is because UP is still relatively new to the U.S. and many of these 

environmental rules and regulations are just now being tested with regard to proposed UP 

actions.  Adding to the difficultly of properly addressing changes to these laws and regulations 

is the fact that primacy agents are under no requirement to provide clear and definite rulings 

and guidance based on proposed UP actions.  The Air Force has experienced this first hand 

as many EPA regions and their associated state environmental agencies have deferred 

responding to any questions until the terms of the privatization contract are finalized.  

 Results from the international literature review and U.S based case study analysis 

yielded little to the engineering community to expand our knowledge base.  The only real data 

source was the Franklin, Ohio wastewater case study where Wheelabrator, the private utility 

company contracted to both own and operate the WWTP, had to apply for the NPDES permit.  

This is in contrast to other states handling of the NPDES permit under UP.  For example, 

Indiana requires the operator to apply for the permit while Illinois puts the burden on the owner 

of the plant.  Also, the Ohio Environmental Protection Agency (OEPA) listed both the host 

municipality and Wheelabrator, the private utility owner/operator, as NPDES co-permittees. 

 Because the international and U.S. based literature review is deficient in identifying 

what environmental considerations engineers should analyze before privatizing their water and 

wastewater systems, Chapter 5 Section 5.6 of this thesis, Environmental Considerations and 

Analysis, is provided to illustrate some of these critical areas.  Section 5.6 illustrates eighteen 

(18) potential environmental impact questions and answers explored by the U.S. Air Force 

working in close coordination with EPA regional offices and state primacy agents.  As shown in 
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Table 6.3, the Air Force had to evaluate privatization actions for 152 water systems locations in 

almost every U.S. state and one U.S. territory.  This meant the U.S. Air Force environmental 

analysis approach was well-rounded but the results were very diverse.  This is because states 

that have primacy can decide to enforce standards stricter than that of the EPA, variations in 

general water law by state and region, and states reacting differently to the same issues 

because UP is still relatively new to the United States. For example, the Air Force questioned 

EPA regional and state primacy agents whether or not they would be free of liability and 

regulation under the Safe Drinking Water Act after a water system is privatized because they 

will no longer own or operate the system.  The responses were diverse.  Some states such as 

Florida, Mississippi, Georgia, and Massachusetts have already informed the Air Force that 

they plan continue to regulate the Air Force if the DOD installation owns the commodity (water) 

in the distribution system.  The reasoning is based on the primacy agent’s belief that the owner 

of the water should take responsibility for the water.  This is then enforced by the primacy 

agent requiring the Air Force to obtain a Public Water System (PWS) operating permit - in 

addition to the one issued to the system owner.  The Air Force could then be held responsible 

for all the regulatory requirements of the Safe Drinking Water Act (SDWA), including fines and 

even personal penalties.  Other environmental considerations and potential impacts as a result 

of privatization are covered in the eighteen (18) questions included in Section 5.6 of this thesis.   

 The overall finding for the environmental analysis relative to a proposed UP action is 

that responses provides by the Federal and state primacy agents will vary on a case to by 

case basis and engineers need to be provided with questions similar to those provided in 

Section 5.6 in order to identify potential impacts post privatization.  It is paramount for the 

Engineering community to start coordinating with all local, state, and federal environmental 

agencies immediately once a water or wastewater privatization action is proposed.   

 One final area for the engineering community’s consideration is whether or not private 

utility providers are better at environmental compliance in terms of primary and secondary 

water treatment violations relative to their public water provider counterparts.  To further 

investigate this area, the environmental working group’s tap water quality database (EWG, 

2008) was utilized to identify those primary and secondary water treatment violations for a 

subset of my 50 analyzed U.S. based UP case studies.  The EWG tap water quality database 

showed 10 of the 50 UP case studies evidenced some level of water quality violations.  This 
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information was to be compared and contrasted to public water utilities of equal customer base 

and source water (ex. comparing aquifers to aquifers, lakes to lakes).  However, in seeking 

such ‘similar’ public utility providers, there was difficulty in identifying those water systems 

which would match up while also providing telling and defendable analysis results.  This is 

because of the numerous variables which can drive these types of violations between two 

water systems of similar size, configuration, etc.  For example, a public and private water utility 

system of similar size, configuration, etc. can differ based on certain variables which were 

believed to be better indicators of potential future violations to include composite make up of 

surface/subsurface water, the experience level of the water plant operators, differences in 

treatment trains, monetary resources to provide monitoring, testing, reporting, and even 

differences in primary and secondary water standards between similar type utility systems in 

different states who have primacy.  If data was readily available, a more telling and defendable 

analysis would be to compare primary and secondary water treatment violation results 

between public and private utility providers prior to and after privatization on a particular water 

system basis.  Such an approach would better isolate those variables mentioned above 

(source water make-up differences between similar but different water systems).   Such an 

analysis would also help better characterize differences due to UP since privatization should 

theoretically provide water utility operators with better experience and/or credentials as well as 

water systems with advanced technologies which should result in fewer violations.  Despite the 

lack of comprehensive data needed to accomplish the aforementioned analysis, some 

research has been conducted to help better characterize whether or not private utility providers 

are less inclined to receive water treatment violations relative to their public counterparts.  

Utilizing an ordinary least squares regression model on ten separate state EPA based data 

sets, a study examined water systems on a state by state basis (not system by system) that 

have violated provisions of the Safe Drinking Water Act and assessed the impact of ownership 

type on number of violations incurred (Hurte, 2003).  The states included in the analysis were 

California, New Hampshire, Oregon, Tennessee, Louisiana, New Hampshire, New Jersey, 

Ohio, Delaware and Nebraska.  The study showed privately owned violators in four states 

(California, New Hampshire, Oregon, and Tennessee), were more likely to incur violations than 

publicly owned violators. However, an equal number of states (Louisiana, New Hampshire, 

New Jersey, and Ohio) show precisely the opposite relationship—publicly owned violators 
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were more likely to incur violations than privately owned violators. Two states (Delaware and 

Nebraska) did not show any significant relationship between ownership type and number of 

violations incurred. Thus, the study’s findings were inconclusive regarding whether or not 

ownership type was a leading indicator to determine the potential for water quality violations.  

The study performed by Hurte further showed that water system size, water source, and water 

system type are all important determinants of the degree to which violations are incurred.   

 
6.9 Utility System Demarcation Points 

 

 Any privatization action will have to define the physical limits of the utility system where 

ownership and/or operational responsibility is transferred from the municipality to the private 

utility provider.  Unfortunately, the international and U.S based literate review and case studies 

do not provide any real data for the engineering community to help broaden our technical 

knowledge base on this particular subject.  Thus, Section 5.7 ‘Right of Way Technical 

Requirements’ provides both water and wastewater points of demarcation (PODs) to literally 

define the physical extents of the utility system to be privatized.  The Air Force UP model 

utilizes a right of way separate from the utility service contract because the privatization action 

transfers the utility system infrastructure but not the underlying property.  Thus, the Air Force 

ROW specifies the lateral extent of the new utility owner/operator’s general access to the water 

and wastewater systems as well as provides both general and unique points of demarcation 

(PODs) to specifically define the system to be privatized.   Tables 5.10 and 5.11 provide, 

respectively, the general points of demarcation for water and wastewater systems.  Some 

examples for general PODs include the downstream side of a secondary water meter and the 

building footprint of a facility where a wastewater cleanout is not provided.  While some of 

these general PODs are relatively easy to define, others may not be immediately recognized 

as a necessity.  Such PODs include electricity provided to wastewater lift stations where the 

municipality may elect to have the private utility provider pay for these utility services or where 

another non-Government utility provider may be providing electricity to the new utility 

owner/operator.  It should be noted the focus of the Air Force’s privatization program is to 

divest all exterior utility systems inside the installation boundaries and up to the facility footprint 

or closest utility system point where technically feasible.  Thus, depending on the type of 

privatization model chosen by a municipality, the associated PODs will change. 
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 Another point of interest for the engineering community is the Air Force’s use of an 

Environmental Baseline Survey (EBS) in the right-of-way.  The EBS will be conducted as a 

joint venture between the Air Force and the new utility owner/operator to define the 

environmental conditions of the water and/or wastewater system privatized and most 

importantly, the underlying property. The purpose of the EBS is to document the known history 

of the property with regard to the storage, release, or disposal of hazardous substances 

thereon.  This information will be used in settling factual aspects of claims for restoration of the 

premises throughout the utility service contract.   

 

6.10 UP Economic Analysis Models 
 

As stated in the methodology chapter, the structure of the economic analysis portion of 

any UP model is arguably just as important as the RFP.  This is because many municipalities 

based their decision to privatize their water and/or wastewater systems primarily on the results 

of their economic analysis.   

 The Air Force uses two economic models to help decision whether or not to privatize a 

utility system, the Government Cost Estimate (GCE) and the Certified Economic Analysis 

(CEA). The Air Force develops a GCE for each water and wastewater system by modeling, 

with a high level of fidelity, the condition of the utility infrastructure as well as the required 

O&M, R&R, and CIP as illustrated in Chapter 5.  The CEA simply compares the GCE to 

industry’s proposals.  Case study analysis of the water privatization efforts relative to the City 

of Atlanta, Georgia and Franklin, Ohio revealed neither of these municipalities developed a 

GCE and their methods of comparing industry’s proposals differed from the U.S. Air Force 

economic models as well.  Both Atlanta and Franklin based their decision to privatize by 

utilizing high level utility budget estimates (ex. an annual water department budget) and high 

level derived projected savings which led them to seek privatization.  Neither of these two case 

studies revealed the use of a GCE or comparing industry’s proposals to the municipality’s 

ability to operate and maintain these water systems.  This meant privatization was a foregone 

conclusion and there was no chance for the municipalities to retain any portion of their utility 

functions.  Once the Atlanta and Franklin privatization efforts were initiated, these 

municipalities selected the winning bidder based on their selected methodologies.  Specifically, 

the city of Atlanta did not use a complex economic model but rather a simplified value index, 
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illustrated by equation 1 in Chapter 1, based substantially, but not exclusively, on pricing 

components.  The City of Atlanta apparently felt this value index represented an acceptable 

balance between quality and cost-effectiveness.   In Contrast, the Franklin, Ohio case study 

did not use an economic analysis at all to select the winning bidder.  Rather, Franklin scored 

each proposal against the criterion shown in Table 4.4 on an ordinal scale.  A perfect score 

would have been 725 points of which 175 points were related to the private utility provider’s 

technical approach. Franklin then selected the winning bidder based on their point total and 

then continued technical discussions and negotiations to arrive at the awarded utility contract.    

 It should be noted that the AF UP model is such that privatization is not a foregone 

conclusion.  The OSD requirement is for the Air Force to evaluate its utility systems for 

privatization but only to privatize only when the long-term cost of privatization is estimated to 

be less than the government’s cost of restoring, owning, and maintaining the utility system at 

industry standards for the same period of time.   Accordingly, industry’s bids are not compared 

to one another but each bid is compared to the GCE through the A.F. CEA.  Another key 

finding of the Air Force UP economic models is that they have at their base, engineering 

requirements such as O&M, R&R, and CIP and these elements are modeled to a high level of 

fidelity so the Air Force knows exactly how much their utility systems cost to operate based on 

the level of engineering services provided using historical data and what these systems would 

cost if they were operated at the same engineering levels as private industry (a.k.a. ‘should 

costs’). 

 While it true the A.F. model requires a lot more time and effort to arrive at the final GCE, 

it also affords engineers the opportunity to better understand the true existing condition of their 

system being offered to industry.  As was shown in the Atlanta, Georgia case study, the true 

existing condition of the water system was not provided to bidders.  According to United Water 

(UW), the winning bidder whose contract was later canceled, ‘the problem lay with the City of 

Atlanta’s poor utility data, or in some cases lack of record keeping. The city didn’t have good 

records to establish a baseline—either data wasn’t kept, wasn’t kept accurately, or existed but 

was understated due to bureaucratic malfeasance’ (Segal, 2002).  It could be argued Atlanta’s 

water privatization experiment failed because the city’s leaders failed to recognize the 

importance of first identifying and understanding the true condition assessment of their utility 

system.  Had the Atlanta engineers had better utility data and a strong voice in the source 
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selection process, they may have been able to show that privatization could be viable but that 

the estimates savings were overstated due to the level of utility system undercapitalization and 

deferred maintenance.  This underscores the finding that in order to accurate assess if a 

privatization model will be successful, engineers must first have a good working knowledge of 

their utility system’s true condition assessment and the associated O&M, R&R and CIP 

projects needed to provide safe, reliable and cost-effective utility services.   

 
6.11 Government to Private Transition Plans 

 
 Any water and/or wastewater UP analysis requires the Engineering community to 

properly plan for the transition from public to private utility services.  Even the smallest utility 

system cannot make the public to private transition without some level of public/private 

coordination and possibly a period of joint operations until the new utility operator can assume 

full control of the water and/or wastewater system.  Instruments typically utilized include 

employee transition plans, Government developed transition plans and new private utility 

operator transition plans.  All of these plans should work together to ensure the both the 

employees and utility operations are smoothly transitioned from public to private services over 

a specified period.  While this may be the general approach for public to private utility transition 

plans, research results from the literature reviews, case studies, and Air Force UP model differ 

as discussed below.   

 International literature review did not evidence any transition plans as a result of 

privatization.  Similarly, the U.S. based case studies offered little in this area for the 

engineering community to expand our knowledge base.  The Franklin, Ohio case study 

involved a requirement for a new water treatment plant and thus an employee transition plan 

was not required.  Regarding Franklin’s asset sale of their wastewater treatment plant, the 

case study data did not evidence any information regarding if an employee or operations plan 

was utilized.  As shown in Figure 4.1, the Atlanta, Georgia water privatization case study 

revealed the requirement for the new utility provider to hire all city water system employees 

desiring to be hired at equivalent pay and benefits.  Furthermore, the requirement stated that 

Atlanta’s transitioned city employees would not be laid off for a period of three years following 

the initiation of the contract.  Thus, the City of Atlanta had no need for an employee transition 

plan and the need for an operational transition plan was somewhat minimized since the 
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incumbent city water system employees, who were intimately knowledgeable about the inter-

workings of the water system, were retained under the UP contract. Other Government 

operational transition actions such as transferring the water system permit, the logistics, 

timeline and tasks of transferring operational control to the new utility provider, etc were not 

revealed in the case study data.  The Air Force UP model does not require the new utility 

provider to hire the incumbent utility employees but rather to consider them for employment 

given their intimate working knowledge of the water and wastewater systems.  The Air Force 

addresses operational transition by having both the Government and new utility owner prepare 

operational transition plans which detail the logistics, actions, and timeline of how these 

public/private entities will work together until the new utility provider can assume full 

operational control of the water and/or wastewater system(s). 

 Because the literature review and case study analysis offered very little data for the 

aforementioned employee and operational transition plans, Section  5.9, ‘Government to 

Private Transition Plans’, was provided to help engineers better understand how the employee 

and operational transition plans should be developed, what technical areas should be 

addressed, and how all of the transition plans should work together to ensure a smooth 

transition of  both employees and utility service from public to private.   
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CHAPTER 7 
 

CONCLUSIONS 
 
 

7.1 Summary of Research Results 
 

 The two primary thesis goals have been accomplished.  U.S. and international based 

UP actions to date were analyzed from an engineering perspective, via literature reviews and 

case study analysis, and the technical aspects of this initiatives were identified  and compared 

and contrasted to one another and the U.S. Air Force UP model.  Also, research and analysis 

activities and discussion of results has enabled the thesis author to provide the engineering 

community with the technical exposure, examples, and guidance they will need to help them 

better understand their roles and responsibilities in a UP analysis.   

 If the ASCE and EPA assessments of America’s water and wastewater utility systems 

are correct, it means more and more municipalities will be forced into considering some form of 

privatization given the historical undercapitalization of America’s utility infrastructure and the 

excessive utility rate increases needed to ensure safe and reliable utility services are provided 

while also meeting mandated environmental rules and regulations.  Simply put, more U.S. 

based water and wastewater engineers will be involved in a UP analysis due to the 

aforementioned conditions and constraints. This does not imply utilities privatization is the only 

way to revitalize America’s water and wastewater utility systems.  Engineers should look at UP 

as another tool in their toolbox and lean more toward the French UP model line of thinking 

which is to retain those utility services the municipality performs best and to divest those 

functions where private industry to better suited.  Furthermore, the mindset of American 

municipal water and wastewater engineers should not be to provide utility services but rather 

to ensure that these utility services are provided.   

 As evidenced by the French and U.S. Air Force UP model, privatization of water and 

wastewater systems works best when the resultant contact is flexible, has performance metrics 

tied to engineering requirements, and where both the public and private entities are willing to 

work together to ensure safe, reliable and cost-effective utility services are provided. As long 

as these primary components are included in the UP model, it does not matter what level of 
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privatization is selected to ensure its success (ex. ‘asset sale’ or just ‘O&M of a wastewater 

treatment plant).   

 UP is promoted as a means to provide safe, reliable, and cost-effective utility services 

however utility costs may continue to rise even after a water and/or wastewater system is 

privatized.  Engineers and municipality executives need to first ascertain and understand the 

condition assessment of their utility system while also being honest with utility users and 

themselves about their ability to provide water and wastewater services at a ‘true cost of 

service’ as discussed in Chapter 6 Section 6.2.  By first ascertaining the true condition 

assessment of the public utility system, engineers will be in a better position to determine 

which functions, if any, need to be privatized and which utility functions can remain in-house.  

This approach also allows engineers and municipality executives to inform utility users about 

the current ‘true cost of service’ and how this will change if and when privatization occurs.  

 
7.2 Limitations of Work 

 
 The findings and analysis of this research and analysis are limited due to the amount 

and fidelity of the technical data from the literature review and case studies. As stated in 

previous chapters, literature and case study review revealed these UP actions are documented 

primarily from a business, economic, and political point of view while leaving out the critical 

engineering perspectives and considerations. Fortunately, the thesis author’s numerous years 

of supporting the Air Force evaluate the privatization of 152 water and wastewater systems 

from an engineering perspective has allowed for the engineering community to be provided 

with the examples, guidance, and technical exposure they will need with confronted with a UP 

analysis.  However, more technical data from the documented UP actions and future water and 

wastewater privatization efforts are needed to broaden the engineering community’s 

perspective since the Air Force UP model is not the only way to private a utility system.  

 
7.3 Future Work 

 
 First, it is recommended the professional engineering associations and organizations 

such as ASCE, AWWA, and EPA start compiling and analyzing the technical data from the 

U.S. based water and wastewater privatization initiatives in order to gain a better engineering 

perspective as well as to further the development of technical examples and guidance to the 
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engineering community.  Second, this thesis does not comment on the technical aspects of 

how a municipality with their remaining engineers might monitor the resultant contract post-

privatization to ensure the new utility provider is properly maintaining the water and wastewater 

systems (ex. not undercapitalizing the infrastructure).  This is one of the functions the Air Force 

Civil Engineering Support Agency (AFCESA) will carry out by using their water and wastewater 

utility engineers, the AFCESA utility rates management team, and a post award management 

plan developed by the Air Force specifically for monitoring the technical aspects of the UP 

contract post award.  It is recommended those municipalities who have privatized their water 

and/or wastewater systems provide the technical aspects of the post-award monitoring plans 

to the engineering community to enhance our knowledge base. Finally, more research and 

data is needed to determine whether or not private utility providers are less inclined to received 

treatment violations relative to their public utility counterparts. 
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