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1 

EXECUTIVE 
SUMMARY

to worsen unless additional financial resources are provided.

The Board was facing the typical problems related to aging 
infrastructure and increasing regulations prior to Hurricane 
Katrina.  The financial condition of the Board was reason-
ably strong and the Board had financial reserves in place 
that allowed for initial recovery activities to proceed quickly 
following Hurricane Katrina.  However, with the loss of a 
substantial portion of its customer revenue base combined 
with sharply increased operating and maintenance expenses 
and capital requirements, the financial condition of the 
Board deteriorated rapidly.  Federal and State funds, while 
significant, have been much less than what was needed to re-
pair or replace what was damaged or destroyed, and drastic 
cost cutting measures have provided only a portion of the 
resources needed to meet these challenges.

Following Notices of Material Event issued by the Board of 
Liquidation, City Debt for failure to meet bond covenants 
for debt service coverage for water and sewer system bonds, 
the Board engaged Raftelis Financial Consultants, Inc. 
(RFC) to perform a comprehensive financial plan and rate 
study analysis of the water, sewerage, and drainage systems.  
RFC is a nationally recognized financial consulting firm for 
water, wastewater, and storm water utilities.  The purpose 
of the analysis was to identify the financial requirements 
for the systems over the next ten years and to develop rec-
ommended approaches for fully funding the requirements 
while achieving financial results consistent with a bond rat-
ing of AA.  This report provides findings and observations 
that document these requirements as well as recommenda-
tions and conclusions about alternatives for funding them.

1.1	 Scope	of	Report
The Sewerage and Water Board of New Orleans (SWBNO or 
Board) engaged Raftelis Financial Consultants, Inc. (RFC) 
to perform a comprehensive financial planning and rate 
study for the water, sewerage, and drainage systems for 2011-
2020.  The project included the following components:

This report was originally published on September 28, 2011 
and was subsequently revised on February 2, 2012 to reflect 
four significant changes to assumptions regarding the data 
in the financial models that occurred in December 2011: 1) 
the drainage system millages were rolled forward by the City 
Council, resulting in an increase in revenues for 2012 and 
beyond; 2) a loan to the sewer system from the Louisiana 
Department of Environmental Quality for $9,000,000 has 
been approved and closed; 3) a commitment of federal hazard 
mitigation funds of approximately $100 million for the power 
plant has been announced; and 4) the request for extension 
of payment for the GOZone loan was denied and debt service 
will begin in 2012. The report was revised again on April 30, 
2012, to reflect three additional changes to the data in the fi-
nancial models that occurred following the completion of the 
2011 audited financial statements: 5) the audited results for 
2011 revenues, expenses, and cash balances replaced previ-
ous estimated amounts; 6) the amount and timing of liability 
judgments were lowered to reflect audited results and were ac-
celerated to allow for repayment sooner; and 7) the timing of 
amounts owed to the Department of Public Works were accel-
erated to allow for repayment sooner.

The Sewerage and Water Board of New Orleans (SWBNO 
or Board) is responsible for providing safe drinking water 
in Orleans Parish, removing wastewater for safe return to 
the environment, draining away storm water, providing 
water for fire protection, and providing information about 
its products and services.  Currently, the Board does not 
have adequate financial resources to meet the capital and 
operating requirements of the drinking water, wastewa-
ter, and storm water systems.  As a result, the condition of 
the systems continues to degrade, customer perception of 
services provided remains below satisfactory levels, and 
financial institutions are unwilling to provide additional 
borrowed capital.  The Board cannot continue to defer 
necessary operating and capital initiatives without seriously 
and adversely affecting its ability to deliver reliable, sustain-
able, and necessary services. This condition will continue 
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escalation will result in the systems’ annual revenue require-
ments, exclusive of revenue-financed capital, increasing 
from $166.2 million in 2011 to $354.6 million in 2020.    

1.3	 Funding	Requirements
The Board has traditionally used a five-year program of rate 
increases to fund water and sewerage system revenue re-
quirements.  RFC has expanded that approach by looking 
at a ten-year planning horizon, while still using a five-year 
program of recommended rate increases and supplementing 
that with a five-year plan of subsequent rate increases.  It is 
critically important to look at funding requirements beyond 
the initial five years as bond issues that occur in the first five 
years will have debt service requirements that need to be 
funded in the second five years.  RFC has identified and an-
alyzed options for front-loading the rate changes in the first 
year, implementing the increases in alternating years, and 
implementing the increases in equal percentage amounts in 
each of the next five years.

1.3.1 Water System
In order to operate and maintain the water system on a sus-
tainable and resilient basis, it will be necessary to restore 
staffing levels, training activities, and preventative mainte-
nance programs that were eliminated following Hurricane 
Katrina.  These actions will result in increased O&M ex-
penses from the current levels.  The amount of additional 
O&M expenses was based on the gap between the existing 
funding and industry metrics for cost per million gallons 
of water treated by the top quartile of most efficient utili-
ties.  Offsetting the additional O&M funding requirement 
will be the savings resulting from improved efficiency as-
sociated with capital improvements and reduced water loss, 
which will help decrease the baseline O&M costs.  Both 
the additional O&M expenses and the decrease due to 
gained efficiencies are incorporated in the revenue require-
ments projection summarized in Table 1.1.  The revenue 
requirements also include the existing debt service and the 
proposed debt service to fund the water capital improve-
ment plan.
 
Assuming level increases for the five-year program, the 
necessary rate increases for 2012 through 2016 have been 
calculated to be 12% for each year.  These rate increases will 
increase revenues by $36.4 million by 2016.  Lower increas-
es will be necessary in 2017 through 2020 as the capital plan 
stabilizes and after the O&M expenses reach the appropri-
ate level.

1. Assess water loss;
2. Identify / validate revenue requirements;
3. Project pumping volume, water usage, and demand factors;
4. Review capital programs;
5. Develop Comprehensive Financial Plans;
6. Develop rates for the water, sewerage, and drainage 

utilities;
7. Create and execute a Public Information Plan;
8. Produce Final Report; and
9. Train Budget Department Staff on financial planning 

tools and rate models.

This report satisfies component 8 by summarizing compo-
nents 1 through 6.

1.2	 System	Obligations
The Board is confronted by eight major financial obligations 
associated with constructing, operating, and maintaining 
the systems over the next ten years:

1. Replacement and rehabilitation of portions of the sys-
tems damaged or destroyed by Hurricane Katrina;

2. Completion of the Sewer System Evaluation and Reha-
bilitation Program (SSERP);

3. Operation and maintenance (O&M) expenditures to 
provide sustainable and resilient service;

4. Repayment of the Orleans Parish portion of the South-
eastern Louisiana (SELA) Flood Control Program 
construction costs;

5. O&M costs of the Permanent Pump Stations at Lake 
Pontchartrain;

6. Participation in O&M costs of the Gulf Intracoastal Wa-
terway West Closure Complex (West Closure);

7. Replacement of aging power generation and transmis-
sion equipment used to operate pumps during storm 
events; and

8. Repayment to City of New Orleans Department of 
Public Works for water and sewer system projects con-
structed during street paving projects.

The capital costs associated with these projects from 2012 
to 2020 will be almost $2.06 billion in 2011 dollars. Even 
though a significant portion of the projects will be funded 
from other sources, primarily the federal government, the 
annual debt service on the Board’s obligations will reach 
$123.7 million by 2020.  In addition, these projects and 
other initiatives will add almost $40.6 million annually 
to the operating budget.  Combined, the debt service ob-
ligations, additional O&M, and anticipated normal cost 
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beginning in 2015 (New Levy Plan).  

1.4	 Water	Loss	Audit
At the direction of the Board, the Project Team conducted 
an initial water loss audit.  Freeman, LLC, an expert on wa-
ter loss issues, prepared the analysis according to American 
Water Works Association Water Loss Control Standards.  
The objective of the study was not simply to calculate the 
water loss index and compare it to other utilities.  Such an 
analysis would not be necessary because it is not disputable 
that the Board has extremely high water loss.  Instead, the 
goal of the study was to develop a baseline using 2008, 2009, 
and 2010 data and establish a mechanism for future analy-
ses.  As the Board continues to focus on this issue, the water 
loss audit will provide a mechanism by which the Board can 
track its progress.  This metric should also provide insight as 
to whether future expenditures are helping to alleviate the 
current problems.  The water loss audit report is included as 
Appendix A.

1.5	 O&M	Review
The Project Team also evaluated the Board’s operations to 
determine whether the level of operations and associated 
cost was sufficient to provide an appropriate level of service 
on a sustainable basis.  The analysis focused on the number 
of employees within different operating functions, such as at 
the treatment plants and the distribution and collection sys-
tems.  IMS Engineers, whose representative evaluated the 
system in 2000 when the City was considering privatizing 
utility operations, led this analysis.  The Operations Analy-
sis indicated that the Board needs to commit additional 
funds to the operation and maintenance of the system in 
order to provide an appropriate level of service in a sustain-
able manner.  The Operations Analysis report is included as 
Appendix B.

1.6	 Capital	Review
Deferring capital improvements for replacement or reha-
bilitation of aging infrastructure in order to postpone the 
need for rate increases is a common practice of utilities 
throughout the country.  The Board has used this approach, 
particularly following Hurricane Katrina, to allow for 
existing rates to remain in place while the customer base 
was restored.  The approach, while quite necessary in this 
circumstance, is not a sustainable solution.  The Project 
Team performed a multi-dimensional review of the capi-
tal program developed and prioritized by the Board staff.  
One dimension was to see if the prioritization process 

1.3.2 Sewerage System
As with the water system, the sewerage system also needs 
additional O&M expenditures to function on a sustain-
able and resilient basis.  The additional O&M expenses are 
similarly based on the gap between existing funding and 
industry metrics for cost per million gallons of sewerage 
treated for the top quartile of most efficient utilities.  The 
additional O&M expenses and the reduction in expenses 
due to gained efficiencies are included in the revenue re-
quirements projection shown in Table 1.2. The revenue 
requirements also include the existing debt service and 
the proposed debt service to fund the sewerage capital im-
provement plan.

Assuming level increases for the five-year program, the 
necessary rate increases for 2012 through 2016 have been 
calculated to be 13% for each year.  These rate increases will 
increase revenues by $50.7 million by 2016.  Lower increas-
es will be necessary in 2017 through 2020 as the capital 
plan stabilizes and after the O&M expenses reach the ap-
propriate level.

1.3.3 Drainage System Funding Plan
As construction of the three Lakefront Permanent Pump 
Stations and West Closure projects by the U.S. Army Corps 
of Engineers is completed, the Board will face $12.0 million 
annually in additional O&M expenses. Likewise, as por-
tions of the SELA Flood Control Program are constructed 
the Board will be required to fund $15.4 million annually 
in additional debt service.  These increased requirements 
over the forecast period are shown in Table 1.3.

RFC identified three potential approaches to fund the ad-
ditional requirements of the drainage system.  The plans are 
not mutually exclusive and combinations of the plans may 
be used to satisfy the drainage system’s financial obligations.  
The Board anticipates receiving an additional $1.9 million 
based on an approved roll forward following the 2011 reas-
sessment (2011 Assessment Plan). The drainage system 
will not need additional revenues to fund its projected 
O&M or capital requirements in 2012.  The Board would 
also need to seek a new mill levy or implement a drainage 
fee to generate sufficient revenues in future years.  Focus-
ing on a new drainage fee to generate the needed additional 
revenue (Drainage Fee Plan) is also a potential solution.  
Under the Drainage Fee Plan, this new revenue source will 
be needed beginning in 2013.  The Board could seek a new 
mill levy to generate approximately $15 million annually 
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lected to facilitate its assessment and billing.  The collection 
and maintenance of this data requires significant time, so 
the Board should begin to focus on determining the param-
eters of, and implementation plan for, a drainage fee system. 

4. Continue pursuit of state and federal funding.  The 
Board has been successful in securing significant financial as-
sistance from a broad spectrum of state and federal agencies 
for infrastructure.  These efforts are important and should 
not be dampened with adoption of the identified rate in-
crease programs and the drainage fee program.  To the extent 
that the Board may obtain additional financial assistance, fu-
ture expenditures and service improvements can be funded 
while mitigating the financial burdens placed on customers 
and tax payers.  This effort should remain an important com-
ponent of the Board’s financial management strategy.

5. Increase O&M expenditures to levels consistent with 
industry standards.  The Operations Review found that 
the Board does not have sufficient staffing levels within 
many of its divisions relative to industry standards.  This 
finding is consistent with benchmarking of O&M costs with 
comparable utilities.  Therefore, the Board should increase 
O&M expenditures so that the water and sewerage systems 
will remain sustainable.

6. Analyze water loss annually.  As expected, the wa-
ter loss audit found that the Board is losing significant 
amounts of water.  The Board needs to annually monitor 
and manage water loss based on the approach outlined as 
part of the audit to assure its customers that it is striving to 
remedy this issue.

While each section of this report provides support for 
these Findings and Observations, Section 6 – Financial 
Plan provides a discussion of the most important policy 
issues and results.
 

for projects was appropriate.  Another dimension was to 
determine, at a high level, if the cost estimates and project 
timing were reasonable.  The Board recently developed and 
implemented a prioritization process and this review found 
that the Board’s capital program was developed in a system-
atic manner consistent with industry practices.  The Capital 
Project Review Report is included as Appendix C.

1.7	 Findings	and	Observations
The funding plans described above outline approaches to 
restore the financial health and sustainability of the Board’s 
water, sewerage, and drainage systems.  RFC believes the 
following courses of action are available.

1. Implement five-year water rate increase program.  
The water financial plan identifies the need for annual 12% 
rate increases in each of the next five years beginning July 
1, 2012 to generate the revenues necessary for the Board to 
maintain a financially sustainable water system.  These rate 
increases will be across-the-board so all customers and cus-
tomer classes will have the same percentage impact.  Even 
though the cost burden will increase for residential custom-
ers, a typical customer will still have a monthly bill that is less 
than 1.5% of the median household income for New Orleans.

2. Implement five-year sewerage rate increase program. 
The sewerage financial plan identifies the need for annual 
13% rate increases in each of the next five years beginning 
July 1, 2012 to generate the revenues necessary for the 
Board to maintain a financially sustainable sewerage sys-
tem. These rate increases will also be across-the-board so all 
customers and customer classes will have the same percent-
age impact.  Even though the cost burden will increase for 
residential customers, a typical customer will still have a 
monthly bill that is less than 2.0% of the median household 
income for New Orleans.

3. Implement a drainage service fee to supplement 
existing millages.  A drainage service fee is considered a 
more equitable funding option, in that it would reflect the 
burden that each property within the Parish (taxable and 
tax-exempt) places on the drainage system.  A reasonable 
goal may be for the existing millages to pay for construc-
tion of the drainage system (debt service and cash-financed 
capital improvements) while the drainage fee pays for 
operating and maintaining the system.  Implementing a 
drainage fee will require additional information to be col-
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people on the east bank of Orleans Parish and approximate-
ly 57,000 people on the west bank.  The quality of finished 
water and river water is tested daily at the Water Quality 
Laboratory of the Board by a staff of chemists, microbiol-
ogists and technicians. Samples of drinking water from 
various points in the distribution system are also analyzed 
for chemical and microbial parameters at regularly sched-
uled times.

2.2	 Water	System	Projects	
There are three major projects that are currently underway 
or planned that will rehabilitate and update the Board’s wa-
ter system.  These projects are:

 > Treatment Plant and Finished Water Pumping Reha-
bilitation;

 > Distribution System Replacement and Rehabilita-
tion; and

 > Automated Meter Reading.

This section provides brief descriptions of these projects, 
summarizes their capital and projected operating costs, and 
outlines the cost-sharing agreements under which they will 
be financed.

2.2.1  Treatment Plant and Finished Water 
Pumping Rehabilitation
Routine rehabilitation of equipment, basins, and filters is 
needed at the Carrollton and Algiers plants due to age and 
normal wear.  In addition, water security plant improve-

SWBNO was created in 1899 by Louisiana State Statutes 
and established as a “special board” operating independently 
of the government of the City of New Orleans.  The Board 
of Directors includes 13 members – the Mayor of New Or-
leans, who serves as the President of the Board of Directors; 
two representatives of the Board of Liquidation, City Debt 
of the City of New Orleans; three representatives of the New 
Orleans City Council; and seven appointees.  Even though 
SWBNO is a political subdivision of the State of Louisiana, 
SWBNO must obtain approval by the Board of Liquidation 
City Debt and the City Council of New Orleans to issue debt, 
modify millages, or increase rates and charges.  

2.1	 Water	System	Assets
The water system has two treatment plants.  The Carrollton 
Water Purification Plant (Carrollton Plant) normally treats 
about 140 million gallons per day of finished water for the 
east bank of Orleans Parish.  Raw water from the Missis-
sippi River is pumped to the Carrollton Plant from both the 
Oak Street River Station and the Industrial Avenue River 
Station.  The Algiers Plant, which serves the predominantly 
residential west bank portion of the parish, purifies about 
10 million gallons per day of water. Combined, the two 
plants treat approximately 47 billion gallons of water per 
year, removing 20,000 tons of solid material from the raw 
river water.

The treated water at the two plants is pumped through 
more than 1,590 miles of mains to more than 124,725 serv-
ice connections. It is delivered to approximately 291,000 

2 

SYSTEM 
OVERVIEWS
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of the nation's major metropolitan areas, New Orleans' un-
derground water and sewer systems are at least 40 years old 
and, in some cases, over 100 years old. Factors common to 
this area, such as unstable soil conditions and large numbers 
of tree roots, contribute to a higher-than-normal number of 
breaks and deterioration of the sewer pipes.  

2.4	 Sewerage	System	Projects	
There are four major projects that are currently underway or 
planned that will rehabilitate and update the Board’s sewer-
age system.  These projects are:

 > Sewer System Evaluation and Rehabilitation Program 
(SSERP);

 > Protection Berm around the East Bank Sewage Treat-
ment Plant;

 > Wetlands Assimilation Project; and
 > Replacement and Rehabilitation of Sewer Collection 

System.

This section provides brief descriptions of these projects, 
summarizes their capital and projected operating costs, and 
outlines the cost-sharing agreements under which they will 
be financed.

2.4.1 Sewer System Evaluation and 
Rehabilitation Program (SSERP)
The Board has undertaken a multi-year program, the Sewer 
System Evaluation and Rehabilitation Program (SSERP), to 
identify and address structural and mechanical deficiencies 
in the wastewater collection system.  The SSERP, underway 
since 1996, is part of the EPA Consent Decree the Board 
signed in 1998. With the implementation of repairs identi-
fied and completed in the SSERP, the Board will not only 
be in compliance with federal regulations, but will also be 
accomplishing its goals of protecting the environment and 
increasing the sustainability of the sewer system.

Hurricane Katrina also caused extensive damage to the sew-
er collection system. As evidenced by the extent of damage 
in the areas where SSERP repairs had not yet been com-
pleted, it is clear that the work completed under the SSERP 
is greatly improving the resiliency and dependability of the 
sewer system. Work under the SSERP was interrupted fol-
lowing the storm, and the Board invoked Force Majeure 
with respect to its obligations under the Consent Decree. 
On March 22, 2010, the Board entered into a Modified Con-
sent Decree (MCD) that maintains the same basic structure 

ments are planned over the next several years.

2.2.2 Distribution System Replacement 
and Rehabilitation
The underground pipes of the water system were severely 
damaged during the flooding following Hurricane Katrina.  
The weight of the floodwaters caused soils to subside and 
pavements to buckle, creating problems that continue to 
arise even now.  Leaks are investigated and prioritized, but 
a shortage of funding and personnel requires many leaks 
to remain unrepaired for several months.  The Board has 
worked diligently with FEMA and anticipates significant 
progress in this area as a result of a shift from point repairs 
to line replacements.

2.2.3 Automated Meter Reading
Customer satisfaction is significantly impaired when bills 
are estimated because usage based on actual meter readings 
is not available.  This problem is compounded when an ac-
count is estimated for several months consecutively.  The 
Board is making progress on this and is currently reading 
about 97.5% of all meters every month.  Billing accuracy 
that meets customer expectations requires accurate meters 
and timely and accurate meter readings.  Change-out of 
existing manual-read meters with electronic meters and 
installation of an automated meter reading system would 
allow all meters to be read electronically.  

2.3	 Sewerage	System	Assets
The flat New Orleans topography has required a robust sys-
tem for sewage collection and disposal.  The sanitary sewer 
system of the City is a gravity collection system, consisting 
of 1,517 miles of lateral and trunk sewers, ranging in size 
from 8 inches to 7 feet in diameter. Lifting and conveying 
the sewage by trunk sewers and sewer force mains requires 
84 pumping and lift stations. 

The Board has two sewage treatment plants, one on the East 
Bank and one in Algiers, with a combined treatment capacity 
of 132 million gallons per day. The plants are currently oper-
ated by a private contract operator. Both plants were built 
in the 1970s and have been upgraded, modernized, and ex-
panded to increase capacity and to keep up with the growth 
of the city. The plants discharge treated wastewater into the 
Mississippi River. 

The Board began a major rehabilitation and capacity upgrade 
of its aging sewage collection system in 1996.  Like most 
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construction of MR-GO due to the resulting saltwater intru-
sion. Hurricane Katrina exacerbated the damage to the once 
productive cypress swamp. The wetlands now require fresh 
water and nutrients to restore and maintain the cypress 
swamps that protect both parishes. Currently, nutrient rich 
effluent from both parishes is discharged to the Mississippi 
River where it contributes to the hypoxia, or dead zone, in 
the Northern Gulf of Mexico. Rerouting the effluent will 
allow the nutrients to be used to replenish the wetlands, 
rather than increasing damage to the coastal environment.

2.4.4 Replacement and Rehabilitation of 
Sewer Collection System
Similar to the water distribution system, the sewer col-
lection system was severely damaged during the flooding 
following Hurricane Katrina.  FEMA will continue to fund 
replacement and rehabilitation of the damaged lines that 
were not already part of the SSERP program.

2.5		 Drainage	System	Assets
The topography of the City of New Orleans is relatively flat, 
with levees along the Mississippi River and Lake Pontchar-
train to protect the City from flooding due to overflow from 

the river or storm surge from the 
lake.  The unique geographic lay-
out requires that all storm water 
runoff be lifted or pumped from 
the City.

The Drainage System dates 
back to the turn of the 20th 
century.  In 1896, the New Or-
leans Drainage Commission 
was organized to carry out a 
master drainage plan that had 
been developed for the City 
of New Orleans.  In 1903, the 
Drainage Commission merged 
with the Sewerage and Water 
Board to consolidate drainage, 
water, and sewerage programs 
under one agency for more effi-
cient operations. This combined 
organization retained the title 

Sewerage and Water Board, and remains as such today.  The 
Board is responsible for the drainage pumps and drainage 
lines 36” or larger.  The City’s Department of Public Works 

of the original 1998 Decree. The MCD set new schedules 
for completing the remediation of the sewer system by July 
31, 2015.

This program addresses problems that existed prior to Hur-
ricane Katrina and will be financed through Board funds.

2.4.2 Protection Berm around the East 
Bank Sewage Treatment Plant
A project funded by FEMA will construct a protection berm 
around the East Bank Sewage Treatment Plant in order to 
allow continued primary and secondary treatment during 
a major flood event.  Hurricane Katrina sent an estimated 
17-foot high wave of storm surge down the length of the 
Mississippi River Gulf Outlet (MR-GO) from the Gulf to its 
end in the Industrial Canal connecting the river with Lake 
Pontchartrain.  The storm surge destroyed the plant, which 
is located between the MR-GO and the Lower Ninth Ward. 

2.4.3 Wetlands Assimilation Project
This grant-funded project will restore critical cypress wet-
lands between the 40-Arpent Levee and the MR-GO Levee 
in Orleans and St. Bernard Parishes using assimilation of 

wastewater effluent.  This area has been determined to be 
critical for levee protection against storm surge and storm 
generated waves. Wetland loss in this area began after the 
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2.6	 Drainage	System	Projects
There are four major projects that are currently underway or 
planned that will rehabilitate and/or expand the capacity of 
the Board’s drainage system.  These projects are:

 > Southeast Louisiana Flood Control Program;
 > Permanent Pump Stations at Lake Pontchartrain;
 > Gulf Intracoastal Waterway West Closure Complex; and
 > Replacement of Aging Power Equipment.

This section provides brief descriptions of these projects, 
summarizes their capital and projected operating costs, and 
outlines the cost-sharing agreements under which they will 
be financed.

2.6.1 Southeast Louisiana Flood Control 
Program
The purpose of the Southeast Louisiana Flood Control 
Program is to reduce damages due to rainfall flooding in 
Orleans, Jefferson, and St. Tammany parishes.  The pro-
posed work is located on both the east and west banks of 
the Mississippi River in Orleans and Jefferson parishes.  In 

is responsible for catch basins and drainage lines up to 36”.  
Currently, the Board is responsible for providing drainage 
service to all of Orleans Parish and portions of Jefferson 
Parish (approximately 2,400 acres).  The service area within 
Orleans Parish is depicted in Figure 2.1.

There are 24 drainage pumping stations in New Orleans.  
There are also 13 underpass stations, each with two or three 
pumps, which are automatically triggered by rising water.   
Because the river levees are higher than the lake levees, 
most rainwater is pumped into Lake Pontchartrain. Excep-
tions are the two West Bank pumping stations and two 
stations in Eastern New Orleans, that pump rainwater into 
the Intracoastal Waterway or the Industrial Canal.

The system's pumping capacity is over 29 billion gallons a 
day, enough to empty a 10 square mile lake that is 13.5 feet 
deep every 24 hours. That flow rate (over 50,000 cubic feet 
per second or cfs) is more than the flow rate of the Ohio 
River, the nation's fifth largest river.  The SWBNO’s drain-
age network includes approximately 100 miles of open 
canals and 100 miles of closed canals.  

Figure 2.1 – SWBNO Drainage Service Area   



Financial Plan and Rate Study 2011-2020  - 12 -Sewerage and Water Board of New Orleans

Table 2.1 – Estimated SELA Repayment 
Schedule

2012		 $																			0
2013		 $		1,300,000
2014		 $		3,900,000
2015		 $		7,800,000
2016		 $12,875,000
2017		 $15,350,000
2018		 $15,350,000
2019		 $15,350,000
2020		 $15,350,000

The	 SELA	 Program	 also	 includes	 $124	 million	 in	 storm	
proofing	 that	 will	 result	 in	 annual	 O&M	 costs	 which	 must	
be	 covered	 by	 the	 Board.	 	 Note	 that	 the	 storm	 proofing	
projects	do	not	require	a	payback	by	the	Board.

2.6.2 Permanent Pump Stations at Lake 
Pontchartrain
In	March	2010,	the	State	of	Louisiana	and	the	Corps	signed	
a	 Project	 Partnership	 Agreement	 for	 the	 Permanent	 Canal	
Closures	and	Pump	Stations	at	the	three	outfall	canals.		The	
temporary	 gates	 and	 pumps	 at	 the	 three	 outfall	 canals	 will	
be	 replaced	 by	 permanent	 facilities	 intended	 to	 prevent	
storm	surge	entering	from	Lake	Pontchartrain	and	provide	

Orleans	 Parish,	 plans	 involve	
improving	 twelve	 major	 drain-
age	 canals,	 adding	 pumping	
capacity	 to	 one	 pump	 station,	
and	 constructing	 two	 new	 pump	
stations.	 	 SELA	 was	 authorized	
in	1996	by	the	United	States	Con-
gress	 and	 is	 administered	 under	
a	 project	 cooperation	 agreement	
between	 the	 Board	 and	 the	
United	 States	 Army	 Corps	 of	 En-
gineers	 (Corps).	 	 The	 Louisiana	
Coastal	 Protection	 Authority	 is	 a	
partnering	agency.		

SELA	 consists	 of	 several	 individ-
ual	 project	 components	 that	 are	
being	 designed	 and	 constructed	
throughout	 the	 tri-parish	 area.	
The	 Project	 Cooperation	 Agree-
ment	 executed	 by	 the	 Board	 in	
January	 1997	 required	 that	 the	
Federal	 government	 provide	 75%	 of	 the	 total	 project	 cost	
of	the	SELA	projects	in	Orleans	Parish,	and	that	the	Board	
provide	 25%.	 	 In	 the	 years	 immediately	 preceding	 Hurri-
cane	Katrina,	the	Federal	funding	level	did	not	support	the	
start	of	projects	 that	had	been	approved	as	SELA	projects	
in	 Orleans	 Parish.	 In	 the	 aftermath	 of	 Hurricane	 Katrina,	
Congress,	via	Public	Law	(PL)	109-148	the	Flood	Control	
&	 Coastal	 Emergency	 (FC&CE)	 3rd	 Supplemental	 Ap-
propriation,	 appropriated	 $224.8	 million	 to	 accelerate	 the	
completion	 of	 SELA.	 	 This	 appropriation	 was	 100%	 feder-
ally	 funded.	 	 Because	 of	 the	 increased	 construction	 cost	
in	 southeast	 Louisiana	 as	 the	 region	 rebuilds	 from	 Hur-
ricane	 Katrina,	 the	 3rd	 Supplemental	 Appropriation	 was	
not	 enough	 to	 fund	 the	 remaining	 project	 components	 of	
SELA.	Subsequently,	in	2008	Congress	appropriated	an	ad-
ditional	$1.3	billion	for	SELA	through	PL	110-252	and	PL	
110-329,	the	6th	&	7th	Supplemental	Appropriations.	

The	 total	 amount	 appropriated	 for	 Orleans	 parish	 is	 ap-
proximately	$800	million.		The	funds	are	to	be	cost	shared	at	
65%	Federal	and	35%	Board	with	payback	via	a	30-year	plan	
granted	 by	 the	 Administration.	 	 The	 Board	 is	 obligated	 to	
pay	back	its	cost	share	for	these	projects	upon	completion	of	
the	construction	work	in	each	drainage	basin.	 	The	current	
estimated	schedule	for	the	Board’s	repayment	for	the	SELA	
projects	over	the	next	ten	years	is	shown	in	Table	2.1.
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the confluence of the 
Harvey and Algiers 
Canals, the complex 
will include flood-
walls, navigable gates, 
earthen levees, and a 
pump station with a 
capacity of 20,000 cfs.  
The largest feature 
of the facilities is the 
closure complex that 
will cross the GIWW, 
a federally main-
tained navigation 
channel. The closure 
complex will include 
a primary 225-foot 
navigation gate and 
a secondary 75-foot 
to 110- foot gate. A 
permanent bypass 
channel and a 20,000 
cfs pump station will 
be included in the 
construction.  The 

estimated cost of the Board’s share of operating and main-
taining these structures is $2.0 million annually.  The Board 
does not face as much risk with the West Closure project as 
with the Permanent Pump Stations because the Board is not 
the lead entity like it is with the Permanent Pump Stations.
 
2.6.4 Replacement of Aging Power 
Equipment 
The drainage pump stations in Orleans Parish are powered 
primarily by a 25-cycle electric power system operated by 
the Board.  The advantage to this system is that it provides 
a reliable source of power for these facilities, since the pub-
lic power system de-energizes its transmission lines during 
periods of high winds – the time when the power is most 
needed by the Board.  The disadvantage to this system is 
that it is different from the standard 60-cycle power gener-
ated by the public power system.  

An electric power system is composed of a generation com-
ponent to produce the power, a transmission component 
to move the power to where it is needed, and a distribution 
component to connect the power to individual facilities.  

removal of rain water from the canals.  These improve-
ments add approximately 22,000 cfs capacity to the existing 
capacity of 50,000 cfs.  The Project Partnership Agreement 
outlines and affirms each organization’s commitment and 
responsibilities for the project.  The Corps is responsible 
for design and construction of the three federally-funded 
permanent outfall canal structures.  The Board will assume 
operations and maintenance of the structures upon com-
pletion of construction.  The estimated cost of operating 
and maintaining these structures is $10.0 million annually.  
Since the Board is responsible for the O&M, it faces the 
risk associated with rising operating costs.  The Board also 
bears the responsibility of repair and rehabilitation of the 
Permanent Pump Stations.

2.6.3 Gulf Intracoastal Waterway (GIWW) 
West Closure Complex
The Corps is building and upgrading facilities for the West 
Bank of New Orleans and vicinity as part of the Hurricane 
and Storm Damage Risk Reduction System.  The Gulf 
Intracoastal Waterway - West Closure Complex will span 
Jefferson, Orleans, and Plaquemines parishes.  Located at 
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and (3) phase out the SWBNO power system and utilize the 
public power system.  There are significant advantages and 
disadvantages to each of these alternatives.  The Board has 
not performed a recent life-cycle cost analysis of these alter-
natives.  However, based on the lowest initial capital outlay 
and ease of implementation, the Board staff currently favors 
the option to rebuild the SWBNO power plant with another 
25-cycle plant until other alternatives are more cost effective 
and can be more easily implemented.  Board staff intends 
to comprehensively evaluate the life-cycle costs and relative 
risks of these alternatives in order to prepare a recommenda-
tion for the most reliable, cost-effective future power supply 
for the drinking water treatment plants, sewerage treatment 
plants, sewerage pump stations, and drainage pump stations 
in Orleans Parish.  There have been over 600 outages from 
the energy provider since Hurricane Katrina.  Staff believes 
that a risk analysis would eliminate alternative 3.  

The power system operated by the Board consists of one 
25-cycle generation facility and transmission lines buried 
underground to Board facilities.  The Board does not dis-
tribute this power to any non-Board facilities.  

The Board’s power plant was extensively damaged during 
Hurricane Katrina and portions of the plant have since 
been repaired or replaced using FEMA funds.  The power 
plant has continued to operate well beyond its original 
design life through extensive maintenance performed by 
Board staff.  As a result of damage to portions that have 
not yet been repaired as well as the age of the remaining 
portions that have not been replaced, it is necessary to con-
template significant investments to rebuild the power plant.  

The alternatives for rebuilding the power plant are: (1) re-
place 25-cycle generation equipment within the existing 
power plant building; (2) build a new 60-cycle power plant; 
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3.1	 Data	Sources
In order to develop the revenue requirements for the water, 
sewerage, and drainage systems, it was necessary to identify 
the overall revenue requirements for each of the systems.  
The following data sources were used to compile the rev-
enue requirements:

 > 2011 Comprehensive Annual Financial Report (CAFR);
 > 2012 – 2020 Capital Improvement Program;
 > Detailed debt service schedules for each outstanding 

bond issue;
 > Estimated debt service schedules on outstanding 

Gulf Opportunity Zone (GO Zone) Loans as de-
ferred by five years;

 > Estimated debt service schedules on outstanding 
Special Community Disaster Loans (SCDL) por-
tions which have not been cancelled; and

 > Estimated debt service schedules for SELA Flood 
Control Program Loans.

In addition to these data sources, the Project Team per-
formed site visits to certain components of the systems and 
conducted interviews with Board staff members engaged in 
operating and maintaining the Board’s facilities.  The Project 
Team also performed a review of the capital program for 
validation purposes.  This review indicates that the capital 
planning process used by the Board is consistent with indus-
try practices and that the anticipated costs associated with 
the capital projects are appropriate.  Board staff also pro-
vided additional information over the course of the project 
that has been incorporated into the revenue requirements.  
This analysis found that in general the Board is understaffed 
relative to industry metrics.

There are two critical components in the development of 
user rates and charges: 1) revenue requirements and 2) 
billable units.  The Board must establish a viable and com-
prehensive funding plan to meet its obligations related to 
its various capital projects, annual system repair and reha-
bilitation expenditures, and the Board’s prospective O&M 
expenses.  Procedurally, annual expenses are projected over 
the forecast period.  These expenses include appropriate al-
locations of the Board’s O&M expenses dedicated to each 
system function and outlays for capital financing – funded 
through debt, current revenues or other sources.  Revenue 
requirements represent the amount of money the Board 
must raise annually, net of other sources of funding, to support 
the planned expenditures of its systems – whether through 
rates (fixed and volumetric), millages, or drainage fees.

For this study, system revenue requirements are developed 
under the cash basis approach for utility rate setting.  The 
cash basis approach is typically used for publicly-owned 
utilities.  Under the cash basis approach, annual revenue 
requirements include:

 > Operating and maintenance (O&M) expenses;
 > Debt service (existing and future);
 > Cash funded capital requirements;
 > Contributions to reserves; and
 > Other obligations of the systems (e.g., obligations to 

other City funds and legal settlements).

For rate setting purposes, revenue requirements were de-
veloped separately for the water, sewerage, and drainage 
systems. Revenue requirements are based on actual results 
for 2011 and are projected for 2012 through 2020.

 3 

REVENUE 
REQUIREMENTS
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to systems. Other allocations were based on interviews with 
Board staff knowledgeable about the particular activity for 
which costs were being allocated.  Overall, RFC developed 
allocations based on the best available data at the time, and 
it is reasonable for these allocations to be used by the Board 
in the future for cost allocation purposes.  However, the 
Board should reexamine these allocations periodically to ac-
count for changes in O&M activities.

A summary of the detailed O&M cost allocations developed 
by RFC is included in Appendix D and the detailed O&M 
budgets are included in Appendix E of this report.

3.3	 Operating	and	Maintenance	
Expenses
The total projected baseline O&M expenses for the water, 
sewerage, and drainage systems are shown in Table 3.1.  
Overall, baseline O&M expenses are projected to increase 
approximately $50.5 million or an average of 3.5% annually 
over the ten-year forecast period from approximately $139.8 
million in 2011 to $190.3 million in 2020.

Projected expenses increase at a rate marginally above 
assumed inflation rates, which reflects higher escalation 
factors for selected factors (e.g., benefits and commodities).  
Projected O&M expenses are distributed across the Board’s 
operating divisions roughly uniformly over the forecast pe-
riod owing to the use of common escalation factors across 
all operating divisions.

3.2	 Operating	and	Maintenance	
Allocation
For the cost of service analysis, the Board’s estimated actual 
total operating and maintenance expense for 2011 (for all 
three systems: water, sewerage, and drainage) was used as 
the basis for projecting O&M costs for 2012 through 2020.  
As a baseline, the Board’s O&M costs were escalated at an 
annual rate of 3%, except for healthcare, fuel, utilities, and 
chemicals, which were escalated at an annual rate of 5% to 
reflect the greater cost increases seen in these categories in 
recent years.  Another component of the study was to eval-
uate the O&M to determine if the current level of O&M 
was appropriate relative to industry standards. 

To allocate the Board’s costs among water, sewerage, and 
drainage activities, RFC worked closely with Board staff 
in reviewing each activity in the Board’s O&M budget 
to determine how those costs relate to each of the water, 
sewerage, and drainage systems.  Some of these allocations 
were relatively straight-forward (e.g., 100% allocated to a 
single activity).  Many of the functions required a more de-
tailed analysis of the activities performed to determine an 
appropriate allocation of costs across the systems.  Where 
possible, RFC worked with Board staff to identify specific 
quantitative data that would provide an accurate allocation 
of costs.  For many maintenance activities, the Board pro-
vided RFC with historical work order data for each activity 
broken down between the water, sewerage, and drainage 
systems, which provided a reasonable basis for allocations 

Table 3.1 – Projected Baseline O&M Expenses 
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the long-term viability of the Board’s water system and this 
was confirmed by the Project Team’s O&M Review analysis.  
The Project Team further examined the O&M expenses 
using benchmarks from the American Water Works Asso-
ciation publication Benchmarking Performance Indicators 
for Water and Wastewater Utilities (2006) and found that 
the Board is spending less than the most efficient quartile of 
utilities in terms of O&M expenses on a per million gallons 
basis of water treated.  The Project Team set a goal of align-
ing the O&M expenditures for the water system to the most 
efficient quartile benchmarking, meaning that the Board 
would be spending more than 25% of comparable utilities, 
but less than 75% of comparable utilities, on a cost per mil-
lion gallons basis.

The benchmark results from 2006 were escalated to 2016 
levels at a rate of 3% per year and the additional expense is 
added over five years, from 2012 to 2016.  Benchmark level 
O&M expenses, projected baseline 2016 O&M, and the in-
cremental annual O&M are shown in Table 3.3.

Baseline Water Expenses
A ten-year summary of the allocation of projected O&M 
expenses to the water system is shown in Table 3.2.  Over-
all, baseline water system O&M expenses are projected 
to increase approximately $24.4 million or at a 3.6% av-
erage annual rate over the ten-year forecast period from 
approximately $64.6 million in 2011 to $88.9 million in 
2020. Projected O&M expenses are distributed across 
the Board’s operating divisions roughly uniformly over 
the forecast period owing to the use of common escala-
tion factors across all operating divisions.  The Division of 
the General Superintendent incurs over two-thirds of the 
water system O&M expenses; almost 15% of expenses are 
incurred by the Management Services Division; and the 
remaining expenses are distributed roughly equally across 
the Divisions of the Executive Director, Support Services, 
and Payroll Related.    

Additional Water Expenses
Board Staff indicated to the Project Team that O&M ex-
penses are not being funded at a level adequate to ensure 
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System Benchmark	O&M	
(per	million	gallons)

Projected	Million	
Gallons	Treated

Benchmark	Total	
O&M

Projected	Baseline	
2016	O&M

Additional	
Incremental	2016	

O&M

Water $1,502 52,734 $79,233,000 $76,380,000 $2,853,000

Table 3.3 – Benchmark Water O&M Expenses

O&M expenses using benchmarks from the American 
Water Works Association publication Benchmarking Per-
formance Indicators for Water and Wastewater Utilities 
(2006) and found that the Board is spending less than the 
most efficient quartile of utilities in terms of O&M ex-
penses on a per million gallons basis of sewerage treated.  
The Project Team set a goal of aligning the O&M expendi-
tures for the sewerage system to  the most efficient quartile 
benchmarking, meaning that the Board would be spending 
more than 25% of comparable utilities on a cost per million 
gallons basis.

The benchmark results from 2006 are escalated to 2016 
levels at a rate of 3% per year and the additional expense is 
added over five years, from 2012 to 2016.  Benchmark level 

For the water system, 
baseline 2016 O&M 
projections were $76.4 
million.  To achieve the 
benchmark target of $79.2 
million, the additional 
O&M costs are slightly 
less than $2.9 million.

Baseline Sewer 
Expenses
A ten-year summary of the 
allocation of projected 
O&M expenses to the 
sewerage system is shown 
in Table 3.4.  Overall, 
sewerage system O&M 
expenses are projected to 
increase approximately 
$13.3 million or a 3.0% 
average annual rate over 
the ten-year forecast pe-
riod from approximately $43.1 million in 2011 to $56.4 
million in 2020. Projected O&M expenses are distributed 
across the Board’s operating divisions approximately uni-
formly over the forecast period due to the use of common 
escalation factors across all operating divisions.  The Divi-
sion of the General Superintendent incurs almost 40% of 
the drainage system O&M expenses; over a quarter of the 
expenses are incurred by the Treatment Division; over 20% 
of the expenses are incurred by the Management Serv-
ices Division; and the remaining expenses are distributed 
roughly equally across the Divisions of the Executive Di-
rector, Support Services, and Payroll Related.    

Additional Sewerage Expenses
As with the water system, the Project Team examined the 
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incurs almost two-thirds of the 
drainage system O&M expenses; 
almost 15% of expenses are in-
curred by the Support Services 
Division; and the remaining ex-
penses are distributed roughly 
equally across the Divisions of the 
Executive Director, Management 
Services, and Payroll Related.    

Additional Drainage Expenses
In addition to the existing ex-
penses, the Board’s O&M expenses 
will increase significantly due to 
O&M associated with the capital 
projects discussed earlier.  The 
Board will be responsible for ad-
ditional O&M expenses associated 
with the Permanent Pump Stations, 
which are a component of the 

SELA projects.  Due to the Permanent Pump Stations, the 
Board has estimated that it will incur $2.0 million in addi-
tional costs annually beginning in 2015 and another $8.0 
million annually beginning in 2016.  This O&M expense is 
anticipated to increase 3.75% annually.  The West Closure 
project is also expected to be completed soon and the Board 
will be responsible for a portion of certain O&M expenses, 
such as power for the pumps, associated with the project.  
The O&M expense associated with the West Closure project 
has been estimated to be $2.0 million annually beginning in 
2013 and also escalating 3.75% annually.  
 
3.4	 Capital	Improvement	Plans
The Board’s Capital Improvement Plans, which are in-
cluded as an attachment to Appendix C, provide for nearly 
$2.1 billion in capital investment in the water, sewerage, 
and drainage systems, in 2011 dollars for the 2012 to 2020 
period.

O&M expense, projected baseline 2016 O&M, and the in-
cremental annual O&M are shown below in Table 3.5.

For the sewerage system, baseline 2016 O&M projections 
were $50.8 million.  To achieve the benchmark target of 
$70.3 million, the additional O&M costs are $19.5 million.

Baseline Drainage Expenses
A ten-year summary of the allocation of projected O&M ex-
penses to the drainage system is shown in Table 3.6.  Overall, 
drainage system O&M expenses are projected to increase 
approximately $12.8 million or a 3.8% average annual rate 
over the ten-year forecast period from approximately $32.1 
million in FY 2011 to $44.9 million in FY 2020. Projected 
O&M expenses are distributed across the Board’s operating 
divisions roughly uniformly over the forecast period owing 
to the use of common escalation factors across all operat-
ing divisions.  The Division of the General Superintendent 

System Benchmark	O&M
(per	million	gallons)

Projected	Million	
Gallons	Treated

Benchmark	Total	
O&M

Projected	Baseline	
2016	O&M

Additional	
Incremental	2016	

O&M

Sewerage $1,953 36,011 $70,300,000 $50, 763,000 $19,537,000

Table 3.5 – Benchmark Sewerage O&M Expenses
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3.4.1 Water Capital Improvement 
Plan
The Board’s CIP provides for approximately $460.0 
million in 2011 dollars in capital investment in the 
water system.  The water CIP will be funded prima-
rily by the Board, but approximately $213.5 million 
will be financed by other sources such as federal 
grants, meaning that the Board will be responsible 
for financing $246.5 million with current revenues 
or debt issuances.  A summary of the projected an-
nual water CIP is shown in Chart 3.1.      

3.4.2 Sewerage Capital 
Improvement Plan
The Board’s CIP include approximately $483.9 mil-
lion for the sewerage system from 2012 through 
2020 period. The CIP will be funded primarily by 
the Board, but approximately $123.4 million will 
be financed by other sources such as federal grants, 
meaning that the Board will be responsible for 
financing $360.5 million with current revenues or 
debt issuances.  A summary of the projected annual 
sewerage CIP is shown in Chart 3.2. The wastewa-
ter system capital improvement plan includes 
significant costs in the initial years of the plan in 
order to satisfy the consent decree.

3.4.3 Drainage Capital 
Improvement Plan
The Board’s CIP provides for approximately $1.1 
billion in capital investment in the drainage system 
through the 2012-2020 period.  It is important to 
note that a vast majority of these projects will be 
funded through SELA, so the Board will not have 
to provide the full up-front capital funding for 
these projects and will be required to repay only 
35% of that funding through a special long-term 
repayment arrangement with the federal govern-
ment.  A summary of the total construction cost of 
projects to be initiated each year is shown in Chart 
3.3.  Of the $1.1 billion, approximately $820.7 mil-
lion will be financed through other sources such as 
SELA and FEMA program funds.        

Chart 3.1 – Water Capital 
Improvement Plan (in 2011 dollars)

Chart 3.2 – Sewerage Capital 
Improvement Plan (in 2011 dollars)

Chart 3.3 – Drainage System Capital 
Improvement Plan (in 2011 dollars)
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estimates has declined, so the Board’s consumption data has 
become more reliable. Nonetheless, actual 2011 revenues 
served as the baseline revenues for water and sewage. 

The assumption of additional continued growth was also 
a factor in determining the growth projection. The Project 
Team also used a resistance factor to dampen projected wa-
ter and sewerage demand.  The resistance factor effectively 
incorporates price elasticity and the trend of decreasing per 
capita demand due to conservation efforts and more effi-
cient water fixtures.  Table 4.1 shows the growth factors and 
resistance factors applied by year for water and sewerage.

Table 4.2 shows the change in revenue for water and sewer-
age based on the growth factor and the resistance factor, but 
excluding the rate increases.  As can be seen, water revenue 
decreases over the period, while sewerage revenue increases 
over the period.  In both cases, revenue decreases in the first 
few years, when the resistance factor is the greatest.  As the 
resistance factor decreases, revenues begin to increase.  The 
reason that water remains below the initial level of revenues 
while sewerage surpasses the initial level is that the water 
fixed charge is much lower than the sewerage fixed charge.  
Water revenues are more dependent on usage, and since the 
resistance factor is greater than the growth factor for the 
first half of the projection period, the water revenues are 
more negatively affected than the sewerage revenues.

  

The second critical component for rate and fee develop-
ment is the projection of billable units.  Since the Board 
has a fixed charge and a volumetric charge, there are two 
types of billable units: 1) account (fixed); and 2) demand 
(volumetric).  In simple terms, the volumetric rate is com-
puted as the revenue requirements to be recovered through 
a volumetric rate divided by the volumetric billable units.  
For water and sewerage service, volumetric billable units 
are a function of water demand.  Almost all water utilities 
bill per thousand gallons or per hundred cubic feet of water 
consumption as determined through water meter readings.  
The most common approach for sewerage is to determine 
billable units based on a percentage of metered water con-
sumption.  Drainage service is not a function of water usage, 
so typically it is billed based on property size, property 
value, or amount of impervious area.  

Typically, the projection of account and demand billable 
units is based on historical data.  Evaluating billing data 
from prior years allows for a projection of billable units 
in the upcoming year and provides an idea of the trend in 
consumption.  The Board provided billing data from its 
Customer Account Management System.

Following Hurricane Katrina, the Board has needed to 
estimate usage for a high percentage of accounts due to 
a shortage of meter readers and restricted access to me-
ter vaults from storm debris.  Each year the number of 

4 

BILLABLE UNITS
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Table 4.1 – Growth and Resistance Factors

Table 4.2 – Water and Sewer Revenues Excluding Rate Increases

Water Sewer
Growth Factor Resistance Factor Growth Factor Resistance Factor

2012 1.25% -3.00% 1.25% -3.00%
2013 1.25% -3.00% 1.25% -3.00%
2014 1.25% -2.00% 1.25% -2.00%
2015 1.25% -2.00% 1.25% -2.00%
2016 1.25% -1.00% 1.25% -1.00%
2017 1.25% -1.00% 1.25% -1.00%
2018 1.25% -1.00% 1.25% -1.00%
2019 1.25% -1.00% 1.25% -1.00%
2020 1.25% -1.00% 1.25% -1.00%

Water Sewer
2011 57,680,747$          68,921,008$          
2012 56,649,704$          68,579,901$          
2013 55,637,090$          68,256,133$          
2014 55,205,903$          68,334,055$          
2015 54,778,057$          68,419,051$          
2016 54,908,155$          68,889,679$          
2017 55,038,562$          69,365,359$          
2018 55,169,278$          69,846,150$          
2019 55,300,305$          70,332,114$          
2020 55,431,644$          70,823,312$          
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preparing the bill, receiving payment, meter repair, and 
meter replacement.

3. Billing, Meter, and Readiness to Serve Charge 
– costs associated with preparing the bill, receiving pay-
ment, meter repair, meter replacement, and having the 
capacity available to provide service as necessary (readi-
ness to serve).

Since these monthly service charges include different costs, 
they are developed using slightly different approaches

Billing Charge
Some utilities recover only basic billing and customer 
service costs through a monthly service charge.  These 
costs include meter reading, hardware and software to 
calculate bills, printing, postage, customer service, and 
cashiering.  Since these costs do not vary materially from 
customer to customer, all customers have the same charge.  
This charge can be calculated by dividing the billing reve-
nue requirement by the total number of bills sent annually.  
For example, if 100,000 accounts are billed monthly, then 
1,200,000 bills are sent annually.  If the billing revenue 
requirement was $2,400,000, then the monthly billing 
charge would be $2.00.

Billing and Meter Charge
This charge includes not only the billing charge but also a 
charge for costs associated with the meter, such as test-
ing, repair, and periodic replacement.  Many utilities have 
a meter shop, and the cost of this part of the organization 
would be included in the meter revenue requirement.  
Larger meters are more costly to test, repair, and replace, so 
the meter costs should not be allocated equally among the 

Another objective of the Project was to evaluate the water 
and sewerage rate structures to determine if any modifica-
tions were necessary for improvement.  In evaluating rate 
structures, it is important to do so in two dimensions: 1) 
the allocation between the fixed and volumetric compo-
nents and 2) the structure within the fixed and volumetric 
components.  The Project Team evaluated the Board’s water 
and sewerage rate structures in each of these dimensions.

Once the revenue offsets (such as miscellaneous fees 
revenues and interest earnings) have been identified and 
removed from the revenue requirements, the utility is 
left with the revenue requirements that must be recov-
ered through direct user charges.  Most utilities have two 
user charges, a fixed charge and a volumetric charge.  The 
fixed charge is not a function of the amount of water used 
or sewerage discharged.  It provides revenue stability to 
the system because it is charged regardless of usage.  The 
volumetric charge is a function of water usage (or assumed 
sewerage discharged).  There are some utilities that have 
solely fixed charges (flat rate structures) and some that 
have only volumetric charges.  However, the trend is to 
have both charges, as the Board currently has.

5.1	 Fixed	Charge
Within the industry, there are three primary types of fixed 
charges, or monthly service charges as called by the Board.  
The types of monthly service charges are differentiated by 
the inclusion of different costs.

1. Billing Charge – costs associated with preparing the 
bill and receiving payment.

2. Billing and Meter Charge – costs associated with 

 5 
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flow.  In other words, the costs are allocated solely through 
the readiness to serve approach.  Developing the monthly 
service charges in this manner is generally justified because 
the readiness to serve charge is typically the largest compo-
nent of the fixed monthly revenue requirements.

5.2	 Volumetric	Rate	Structure
There are three basic volumetric rate structure components: 
1) declining block (usage in the next usage block is charged 
at a lower price per unit); 2) uniform (all usage is charged 
at the same price per unit); and 3) increasing block (usage 
in the next usage block is charged at a higher price per unit).  
These rate structure components can be uniquely estab-
lished in an infinite number of combinations.  Many utilities 
have separate rate structures for different customer classes.  
For example, there may be one rate structure for residential 
customers and a different rate structure for non-residential 
customers.  It is also possible to have a rate structure that is 
a hybrid that includes both declining and increasing block 
components.  Many utilities that have a single rate structure 
for all customers have this type of a rate structure because it 
generally provides a good representation of cost of service.  
It includes a conservation component at the lower usage lev-
els that primarily applies to residential customers, while it 
provides lower rates for customers that use significant water 
because these customers typically have a lower per unit cost 
impact on utilities.

5.3	 Current	Water	Rate	Structure
The Board currently charges customers monthly for water 
service through two fees, a Water Service Charge and a Wa-
ter Quantity Charge.

5.3.1 Water Service Charge
The Board has a monthly water service charge that includes 
billing, meter, and readiness to serve components.  Based 
on the current differentials between meter sizes, it appears 
that the Board has historically used a hybrid approach that 
most closely resembles the readiness to serve approach.  
There might be a slight benefit in equity from adjusting the 
monthly service charges to be more consistent with one of 
the traditional approaches.  However, making such adjust-
ments would result in customers facing differing impacts.  
The Project Team recommends maintaining the current 
structure and differentials because the slight potential gain 
in equity would be outweighed by the potential ramifica-
tions of changing the differentials.  Table 5.1 summarizes 
the current monthly Water Service Charges.

meters.  Instead, the standard approach is to determine 
meter cost equivalents and divide the meter revenue re-
quirement by the total number of meter cost equivalents.  
AWWA provides some guidance as to the cost of different 
size meters.  Therefore, if a 4-inch meter costs 14 times as 
much as a 5/8-inch meter, then a 4-inch meter would have 
a cost equivalent of 14 and would be allocated 14 times the 
unit meter cost.  The Billing and Meter charge would then 
be the sum of the billing charge and the meter charge.  As 
an example, assume the 100,000 accounts have total meter 
cost equivalents of 120,000.  If the allocated meter cost was 
$4,320,000, then the unit meter cost would be $36 annually 
(or $3 per month).  The meter cost would then be added to 
the billing and meter charge.  So for a 5/8-inch meter, the 
billing and meter cost would be $5 per month.  However, 
again assuming a 4-inch meter costs 14 times as much as a 
5/8-inch meter, the monthly billing and meter cost for this 
meter would be $2 + (14*$3) = $44.

Billing, Meter, and Readiness to Serve Charge
This charge includes a readiness to serve component in 
addition to the billing and meter charge.  Water and sewer-
age utilities are very capital intensive businesses.  In other 
words, it requires significant capital costs to be able to pro-
vide water and sewer service to a utility’s customers.  These 
costs must be recovered whether customers use water or 
not, so there is justification for recovering the costs related 
to providing this capacity in case a customer decides to 
use water.  As with the meter charge, all meter sizes are not 
equal regarding a readiness to serve charge, since a utility 
has to be sized to handle the potential capacities.  Again, 
AWWA provides guidance as to the capacities of different 
meter sizes.  Since a 4-inch meter can handle 25 times the 
flow of a 5/8-inch meter, then a 4-inch meter would have 
an equivalency of 25 and would be allocated 25 times the 
unit readiness to serve charge.  As an example, assume the 
100,000 accounts have total meter capacity of 150,000.  If 
the allocated readiness to serve charge revenue require-
ment was $9,000,000, then the unit readiness to serve cost 
would be $60 annually (or $5 per month).  The readiness 
to serve amount would be added to the billing and meter 
charge.  So for a 5/8-inch meter, the total monthly fixed 
charge would be $10.  For a 4-inch meter, the monthly fixed 
charge would be $2 + (14*$3) + (25*$5) = $169.

To simplify the calculation of fixed service charges, many 
utilities identify the total monthly charge revenue require-
ments and divide by the meter equivalents based on meter 
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The Project Team believes the existing rate structure is con-
sistent with cost of service principles and promotes efficient 
water use.  The Project Team recommends maintaining the 
existing rate structure.  As the system leakage is reduced and 
reaches an equilibrium, RFC recommends that the Board 
evaluate whether a modification in the rate structure is then 
warranted.  The Board might also consider having a separate 
rate schedule for residential and non-residential customer 
classes.  This modification would allow the Board to move 
away from an IB/DB rate structure, which can be confusing 
to the ratepayers.

5.4	 Wholesale	Charge
The Board currently has a separate uniform rate structure for 
its wholesale customers.  These customers are charged the 
monthly Water Service Charge(s) based on meter size and 
pay a volumetric rate of $2.89 per thousand gallons.

5.5	 Current	Sewerage	Rate	Structure
The Board also currently charges customers monthly 
for sewerage service through two fees, a Sewerage 
Service Charge and a Sewerage Volume Charge.  As with 
water, most utilities have a similar two-charge rate structure.

5.5.1 Sewerage Service Charge
The Sewerage Service Charge is also not based on con-
sumption, but it does vary by meter size to account for the 
additional costs associated with supporting larger meters.  
Table 5.3 lists the current Sewer Service Charges (proposed 
rates and charges are summarized in Table 7.2).

Table 5.3 – Monthly Sewerage 
Service Charges

Table 5.1 – Monthly Water Service Charges

The monthly Water Service Charge currently accounts for 
approximately $6.6 million in revenue.

5.3.2 Water Volumetric Charge
The Board’s Water Quantity Charge, which is the volu-
metric component of the rate structure, is based on 1,000 
gallon  units.  The volumetric rate structure includes four 
blocks.  All retail customers are charged using the same rate 
structure.  Table 5.2 summarizes the current rates and rate 
structure (proposed rates and charges are summarized in 
Table 7.1).

Table 5.2 – Water Quantity Charge

Evident from the table, the per unit cost in the second block 
is greater than for the first block. As mentioned above, this 
rate structure is known as an increasing (or inclining) block 
component.  However, the unit cost for the third block is 
less than for the second block and, likewise, the unit cost 
for the fourth block is less than that for the third block.  
Therefore, the Board has an increasing block/decreasing 
block (IB/DB) rate structure.  

Meter	Size Water	Service	Charge

5/8” $4.05

3/4" $4.95

1” $6.30

1-1/2” $10.40

2” $13.70

3” $31.00

4” $54.00

6” $106.00

8” $157.00

10” $213.00

12” $250.00

16” $333.00

Meter	Size Sewerage	Service	Charge

5/8” $11.60

3/4" $16.50

1” $23.50

1-1/2” $43.25

2” $63.25

3” $150.00

4” $250.00

6” $500.00

8” $750.00

10” $1,000.00

12” $1,150.00

16” $1,550.00

Usage Cost	per	thousand	gallons

0-3,000 gallons $2.69

3,001-20,000 gallons $4.60

20,001-1,000,000 gallons $3.62

Above 1,000,000 gallons $3.04
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The monthly sewerage service charge currently accounts for 
approximately $27.7 million in revenue.

5.5.2 Sewerage Volume Charge
The Board’s Sewerage Volume Charge, which is the volu-
metric component of the rate structure, is based on 1,000 
gallon units.  The volumetric rate structure is uniform, 
which means that each thousand gallons is charged the 
same rate.  The current uniform volumetric charge is $4.04 
per thousand gallons.

All residential and Public Housing Class quantity charges 
are applied to 85 percent of the metered consumption, 
allowing 15 percent of water use for lawn watering and 
other uses which contribute no flow to the sewerage sys-
tem. Quantity charges for customers are based on 100% of 
metered private wells or non-Board sources and discharged 
to the sewerage system will be metered and the consump-
tion included in computing sewerage quantity charges. Any 
customer who proves only a portion of the metered water 
usage discharged to the sewerage system is charged for only 
that portion of the total water quantity.

There are some commercial customers that have demon-
strated to the Board that not all metered water is discharged 
to the sewerage system.  These customers have been given a 
sewerage return factor, which is used to calculate the volu-
metric charges.  For example, a customer may demonstrate 
that only 75% of consumed water is returned to the sewer 
system.  Therefore, if the customer uses 1000 units of water 
in a month (1,000,000 gallons), then that customer is only 
charged for 750 units of sewerage.  Cooling towers and in-
product water use are two justifications for the existence of 
a sewerage return factor.

Some commercial customers discharge sewerage that has 
higher levels of organic material (biochemical oxygen 
demand or BOD) and/or solids (total suspended solids 
or TSS).  These constituents require additional steps in 
the treatment process, thereby increasing the costs to the 
Board.  In order to recognize the additional costs caused by 
these customers, they are surcharged for this high-strength 
sewerage.  The Board has Excess Strength Charges for BOD 
of $0.26 per pound and TSS of $0.15 per pound for con-
centrations above baseline strengths (285 milligrams per 
liter for BOD and 395 milligrams per liter for TSS).
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expects to generate during the same period; and 3) financial 
targets designed to maintain the financial integrity of the 
systems.  The capital financing plans determine the funding 
sources – debt and cash – that will be used to fund the pro-
jected annual capital improvement costs for each system.  

 
6.1	 Financial	Performance	Targets
Two fundamental assumptions were employed in determin-
ing recommended rates, fees, and millages for the systems 
necessary to support the targeted AA bond rating. First, the 
financial plans assume that the systems will maintain fund 
balances equal to at least 180 days of O&M expenses.  This 
assumption will help ensure that the systems have adequate 
liquidity and flexibility to fund needed expenditures in a 
timely manner.  Similarly, the financial plans assume that 
the utility will achieve minimum debt service coverage 
levels of 1.50 times.  Debt service coverage is the ratio of 
net operating income (Operating Revenues less Operating 
Expenses) divided by debt service requirements.  It is one 
measure of assurance that an entity will be in a financial 
position to make payments on bonded indebtedness.  By 
targeting debt service coverage at 1.50 times, the Board will 
help ensure that it generates sufficient revenue to fund a 
portion of annual capital expenditures on a “pay-as-you-go” 
(PAYGO) basis.  These assumptions provide for the return 
of the Board’s financial health and sustainability.  Reaching 
these targets will improve the Board’s bond rating, which 
will allow it to borrow debt at lower interest rates, ultimately 
reducing costs to the Board’s customers.

6.2	 Key	Forecast	Assumptions
In addition to the assumed financial targets described previ-
ously, the financial plans rely on a number of assumptions 
related to customer growth, inflation, and other factors, as 
well as the phasing of the capital improvement plans and 
O&M increases presented previously.  Additional key fore-

The Board’s projected revenue requirements represent a 
minimum level of funding for critical water, sewerage, and 
drainage services and infrastructure redevelopment, im-
provement, and expansion.  These requirements will enable 
the Board to:

 > Continue to perform essential operations and 
maintenance activities that allow the Board to pro-
vide water and sewerage service and to protect the 
Board’s service area from flooding;

 > Enhance customer service through improvements to 
operating systems and availability of personnel and 
fleet to respond to customer concerns;

 > Meet its cost share obligations for critical infrastruc-
ture improvements, which will strengthen its ability 
to withstand future events; and

 > Maintain limited reserves and achieve financial 
performance measures that afford a foundation of 
financial resilience consistent with the targeted bond 
rating of AA.

The projected revenue requirements represent the level of 
funding the Board must generate for the systems to remain 
viable – both physically and financially.

A viable funding plan also provides for adequate financial 
performance to enable debt financing and to maintain 
target reserves.  The financial plans presented herein in-
corporate estimates of future O&M expenses given the 
addition of major projects to the Board’s system and an-
ticipate Board funding of capital project expenditures to 
leverage the availability of federal and state cost sharing.  

The building blocks of the financial plans are: 1) the projec-
tions of revenue requirements (O&M and capital) that the 
Board will incur during the ten-year planning period; 2) 
revenues from user rates and other sources that the Board 

 6 
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6.3.3 FEMA Reimbursements
While the Board continues to recover from the impact of 
Hurricane Katrina, the Board expects that FEMA will re-
imburse it for certain expenses related to these efforts.  The 
Board’s estimate of the reimbursement amount associated 
with activities conducted within the water utility’s O&M 
budget is shown on line 9 of the Water Financing Plan in 
Table 6.1. 
 
6.3.4 O&M Expenses
As discussed earlier, the basis for the O&M expenses are the 
2011 actual expenses and additional O&M to get the Board 
to benchmark staffing levels. Board staff recognize that the 
additional O&M expense should result in certain efficien-
cies, which will help drive down O&M expenses.  The O&M 
savings estimate is included on line 13.  Since the savings will 
increase as additional resources are provided to the Board, 
these savings increases from $0.7 million to $2.3 million be-
tween 2012 and 2012.  Overall, total O&M expenses go from 
approximately $64.6 million in 2011 to approximately $92.2 
million in 2020.

6.3.5 Debt Service
The Board has $34.6 million in outstanding water system 
revenue bonds. The payments for these outstanding reve-
nue bonds are shown on line 15 of the water financing plan 
in Table 6.1.  The existing debt service coverage for the 
water system is shown on line 16 of the Water Financing 
Plan in Table 6.1.  This debt service coverage is calculated 
by dividing the net revenues available for debt service by 
the existing debt service (line 14/line 15). 

The Water Financing Plan also includes additional pro-
posed revenue bonds to fund the capital improvement 
program.  The CIP financing plan, which will be discussed 
in greater detail later in this report and is shown in Table 
6.2, includes $326.9 million in additional revenue bond is-
suances ($277.0 million in proceeds) to fund the Board’s 
water utility capital improvements.  It is assumed that the 
bonds will be issued for a term of 20 years at an interest 
rate of 6.00% with three years of capitalized interest fol-
lowed by equal principal and interest payments and a debt 
service reserve funded from proceeds.  The payments for 
these proposed revenue bonds are shown on line 17 of the 
Water Financing Plan in Table 6.1.  The debt service cover-
age for the existing and proposed revenue bonds is shown 
on line 18 of the Water Financing Plan in Table 6.1.  This 

cast assumptions are listed below.

 > Annual customer growth will average 1.25%, repre-
senting growth in the customer base year over year, 
including dormant customers resuming service.

 > Annual “resistance factors” range from 1.0% to 3.0% 
over the study period (with higher resistance factors 
in the first half of the forecast). The resistance factor 
represents the decline in usage over time due to con-
servation as well as customer reaction to rate increases.

 > Capital project costs will escalate at an average an-
nual rate of 3.0%.

 > Interest rates on revenue bonds will be 6.0% for 
water and sewerage and 5.5% for drainage.  Other 
revenue bond assumptions include 20-year term, 
issuance costs and reserve requirements of ap-
proximately 10%, and capitalized interest for 3 years 
(except for the drainage system, which will rely on 
no capitalized interest).

6.3	 Water	System	Financial	Plan
The 2011-2020 Water System Financial Plan is shown in 
Table 6.1.  The primary components of the financial plan 
are summarized below.

6.3.1 Water Revenue under Existing Rates
The Project Team examined the Board’s actual revenues in 
past years to determine a baseline revenue under existing 
rates for the water utility in 2011.  As discussed in Section 4, 
the revenues under existing rates are adjusted in future years 
by two factors, the system growth rate and the resistance fac-
tor.  The calculated water revenues under existing rates are 
shown on line 1 of the Water Financing Plan in Table 6.1.

6.3.2 Non-Rate Revenues
In addition to user charges, the Board has several other 
revenue sources for the water system including delinquent 
fees, state revenue sharing, plumbing & inspection fees, in-
terest income, and other non-operating revenues.  For most 
of these revenue sources, the Project Team assumed that 
these revenues would be similar to those collected in 2011. 
4 Board staff anticipates additional collections based on 
an account auditing effort, and these revenue estimates in-
crease from $1.5 million to over $2.9 million between 2012 
and 2020.  The non-rate revenues are shown on lines 3, 4, 5, 
6, and 8 of the Water Financing Plan in Table 6.1.
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6.3.7 Revenue Increases
The overall water rate revenue increases necessary to accom-
plish the proposed financing plan are shown on line 2 of the 
Water Financing Plan in Table 6.1.  In summary, the water 
utility will require increases of: 

 > 12.0% in 2012
 > 12.0% in 2013
 > 12.0% in 2014
 > 12.0% in 2015
 > 12.0% in 2016
 > 5.0% in 2017
 > 5.0% in 2018
 > 5.0% in 2019
 > 5.0% in 2020

These rate increases are primarily driven by the targeted 
revenue bond debt service coverage of 1.50 throughout the 
forecast period.  The effect of these rate increases on the 
bills of customers with average consumption is shown in 
Table 7.1.
 
 6.3.8 Water System CIP Financing Plan
The Board will solely be responsible for funding $283.0 mil-
lion in water capital improvements from 2012 through 2020 
in escalated dollars. The financing plan assumes a certain 
level of revenue financed capital (or PAYGO as shown on 
line 2 of each CIP financing plan) as well as bond proceeds 
(shown on line 4 of each CIP financing plan).  The total debt 
plus revenue financed capital shown in the CIP financing plan 
exceeds the cash needs because the debt issued includes the 
costs associated with issuance, including establishing a debt 
service reserve fund with bond proceeds.  The availability of 
the cash funding shown in the CIP financing plans is depend-
ent on the projected revenue levels shown.  It is expected 
that the Board will issue $326.9 million in revenue bonds for 
proceeds of $277.0 million and use $52.0 million in cash to 
finance the necessary capital improvements for the water util-
ity and to increase a capital fund to $21.1 million.
 
6.4	 Sewerage	System	Financial	Plan
The 2011-2020 Sewerage System Financial Plan is shown in 
Table 6.3.  The primary components of the financial plan are 
summarized below.

6.4.1 Sewerage Revenue Under Existing 
Rates
The Project Team examined billing system data on waste-

debt service coverage is calculated by dividing the net 
revenues available for debt service by the sum of existing 
debt service and proposed debt service (line 14 / (line 
15 + line 17)).  It is assumed that the Board will maintain 
revenue bond coverage of 1.50 or greater on this revenue 
bond debt service.

In addition to the existing and proposed revenue bonds, 
the Board has subordinate obligations to the federal gov-
ernment in Gulf Opportunity Zone Loans and in Special 
Community Disaster Loans.  The Board believes that some 
or all of these obligations may be forgiven by the federal gov-
ernment in due course, but for planning purposes the full 
repayment of these loans is included in the Water Financing 
Plan, as shown on line 19.  The total debt service coverage 
for all debt is shown on line 20 of the Water Financing Plan 
in Table 6.1.  This debt service coverage is calculated by 
dividing the net revenues available for debt service by the 
sum of all existing and proposed revenue bonds as well as 
subordinate obligations  (Line 14/(Line 15+Line 17+Line 
19)).  It is assumed that the Board will maintain total debt 
coverage of 1.00 or greater on these obligations.

6.3.6 Other Revenue Requirements
The amount of revenue financed capital transferred to water 
capital projects is shown on line 21 of the Water Financing 
Plan in Table 6.1.  This amount is transferred to the CIP 
financing plan which will be discussed in more detail in a 
later section.

The Board has indicated that the water utility owes the 
City of New Orleans Department of Public Works (DPW) 
approximately $7.0 million related to repairs and replace-
ments that DPW has made for which the Board is obligated 
to reimburse DPW.  This amount is shown being repaid in 
2012 through 2015 on line 20 of the Water Financing Plan 
in Table 6.1.

Board staff have indicated that approximately $3.5 million 
is currently owed to claimants of the Board, which is shown 
on line 23 of the Water Financing Plan in Table 6.1.

The water system has been forced to borrow funds from 
the sewerage and drainage systems in recent years, and the 
Board expects the water system to reimburse the sewerage 
and drainage systems for these loans.  The repayment of 
these loans is shown on lines 24 and 25 of the Water Fi-
nancing Plan in Table 6.1.
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system revenue bonds.  The annual payments for these 
outstanding revenue bonds (currently about $20.3 million) 
are shown on line 17 of the financial plan (Table 6.3).  This 
existing debt has a minimum debt service coverage require-
ment of 1.30, which the Board did not meet in 2009.  As a 
result, the existing bonds were downgraded from BBB+ to 
BBB- by Fitch Ratings and from A3 to Baa1 by Moody’s.

As shown in the Sewerage CIP Financing Plan (Table 6.4), 
significant additional revenue bonds ($368.4 million) are 
estimated to fund the planned CIP and moderate rate im-
pacts on system users.  The first bond issue is assumed to 
occur in 2012, with additional issuances annually through 
2014, and in 2016.  Payments for the proposed revenue 
bonds (beginning in 2015) are shown on line 19 of the 
Sewerage Financial Plan (Table 6.3), reflecting 3 years of 
capitalized interest on each issuance.

As noted previously, for financial planning purposes, a mini-
mum bond coverage target of 1.50 is assumed.  Line 21 in 
Table 6.3 shows the projected debt service coverage for ex-
isting and planned future senior lien debt.  This debt service 
coverage is calculated by dividing the net revenues available 
for debt service (line 16) by the sum of existing debt service 
and proposed debt service (line 20).

In addition to revenue bonds, the Board has subordinate 
obligations to the federal government of $97.2 million in 
Gulf Opportunity Zone Loans, $25.2 million in Special 
Community Disaster Loans (net of $36.8 million of princi-
pal forgiven), and $9.9 million in general obligation bonds.  
Estimated debt service for the sewerage system’s portion of 
these obligations is $6.3 million to $9.2 million, as shown 
on line 22 of Table 6.3.  The total debt service coverage for 
all debt is shown on line 24 of the Sewerage Financing Plan.  
It is assumed that the Board will maintain total debt cover-
age of 1.00 or greater on these obligations.

6.4.6 Other Revenue Requirements
The Board has indicated that the sewerage utility owes the 
City of New Orleans Department of Public Works (DPW) 
approximately $9.7 million related to reimbursements for 
repairs and replacements funded initially by DPW.  This 
amount is shown being repaid in 2012 through 2015 on line 
26 of the Sewerage Financing Plan.  In addition, there are 
$2.1 million in payments to claimants that are anticipated to 
occur in 2012 through 2016.

water customers and sales volumes for 2009, as well as 
actual revenues to determine a baseline projection of sales 
revenue under existing rates for the forecast period.  Waste-
water sales revenues in 2011 were about $68.9 million.  As 
noted previously, revenues under existing rates are adjusted 
in future years by the system growth rate and the resistance 
factors.  As shown on line 1 of Table 6.3, projected rev-
enues under existing rates range from $68.9 million in 2011 
to $70.8 million in 2020.

6.4.2 Non-Rate Revenues
In addition to user charges, the Board has limited other 
revenue sources for the wastewater system including de-
linquent fees, state revenue sharing, plumbing & license 
fees, interest income, and other income. For most of these 
revenue sources, the Project Team assumed that these rev-
enues would be similar to those budgeted in 2011, with 
the exception of state revenue sharing, which is assumed 
to end. As with water, Board staff anticipates additional 
revenue from an enhanced account audit program, and this 
revenue has been included in the financial plan. These non-
rate revenues are shown on lines 4 through 9 the Sewerage 
Financing Plan (Table 6.3).

6.4.3 FEMA Reimbursements
While the Board continues to recover from the impact 
of Hurricane Katrina, the Board expects that FEMA will 
reimburse them for certain expenses related to these ef-
forts.  The Board’s estimate of the reimbursement amount 
associated with activities conducted within the wastewater 
utility’s O&M budget is shown on lines 10 and 11 of the 
Sewerage Financial Plan. 

6.4.4 O&M Expenses
As indicated previously, the Sewerage Financing Plan 
includes both the sewerage system’s share of the Board’s 
baseline O&M budget (Table 1 and line 13 of Table 6.3), 
as well as additional O&M expense based on benchmark 
targets (line 14 of Table 6.3).  As with water, there is also an 
expectation of some O&M savings as a result of the addi-
tional revenues (line 15 of Table 6.3). Since the savings will 
increase as additional resources are provided to the Board, 
the O&M savings increase from $0.4 million to $1.4 mil-
lion. Total projected O&M requirements are $43.1 million 
in 2011, and will increase to $78.4 million in 2020. 

6.4.5 Debt Service
The Board has $172.8 million in outstanding sewerage 



Financial Plan and Rate Study 2011-2020  - 36 -Sewerage and Water Board of New Orleans

6.5	 Drainage	Financing	Plan
In developing the overall financial plan for the drainage 
systems, RFC examined three scenarios in terms of the 
availability of tax levy revenues.  These three scenarios are 
summarized below.

 > New Levy Plan – The Board could seek a referendum 
to approve a new mill levy for approximately $15 mil-
lion that would become effective in 2012.

 > 2011 Assessment Plan – The Board could focus on 
ensuring it receives the maximum revenue permissi-
ble based on the 2011 assessment. The Board gained 
approximately $1.9 million based on the December 
2011 roll forward.

 > Drainage Fee Plan – Assuming no increase in current 
tax levy revenues, the Board could seek additional 
revenues through a drainage fee.

Other than the assumptions regarding revenues the Board will 
receive for the drainage system from property tax levies, most 
of the other system financing projections and assumptions re-
mained constant except as discussed later in this section.

RFC recommends the drainage fee plan to the Board for im-
plementation.  The Drainage System Financing Plan for the 
Drainage Fee is in Table 6.5.  With respect to revenues, the 
plan shows:

 > Existing tax revenues;
 > Projected revenues from the new drainage fee; and
 > Other revenues.    

The Total Revenues, shown on line 9 of the following ta-
ble, increase from $40.5 million to $109.8 million over the 
forecast period. Net revenues available for debt service are 
then calculated by subtracting the baseline O&M expenses 
and the additional O&M expenses associated with the Per-
manent Pump Stations and the West Closure projects.  The 
total O&M expenses increase from $32.1 million to $59.2 
million over the forecast period.

Existing and total debt service coverage is calculated based 
on the existing and proposed debt service and the estimated 
SELA repayments.  Revenue financed capital and payments 
to claimants are factored in to determine an annual net sur-
plus or deficit, which allows the calculation of an ending 
cash balance, which serves as the beginning cash balance for 

The water system has been forced to borrow funds from the 
sewerage system in recent years, and the Board expects the 
water system to reimburse the sewerage system for these 
loans totaling $8.4 million.  The repayment of these loans is 
shown on line 28 of the Sewerage Financial Plan.

6.4.7 Revenue Increases
Table 6.3 (line 2) also shows the additional revenue re-
quired from sewerage rate increases during the forecast 
period.  The additional revenue shown on line 2 is based on 
the following assumptions:

 > 13.0% in 2012
 > 13.0% in 2013
 > 13.0% in 2014
 > 13.0% in 2015
 > 13.0% in 2016
 > 10.0% in 2017
 > 3.0% in 2018
 > 3.0% in 2019
 > 3.0% in 2020

Significant annual rate increases are required between 2012 
and 2017 in order to build revenue capacity to fund needed 
significant additional capital and O&M requirements dur-
ing the first half of the financial plan.  The effect of these 
rate increases on the bills of customers with average con-
sumption is shown in Table 7.2.  

6.4.8 Sewerage System CIP Financing Plan
As presented in Section 3, the Board’s total Sewerage 
CIP projects $483.9 million (2011 dollars) of capital 
investment over the 2012-2020 period, including approxi-
mately $123.4 million to be financed by outside agencies 
and $360.5 million of Board-funded projects.  When a 
3.0% capital escalation factor is applied to the portion of 
the CIP to be funded by the Board, the inflation-adjusted 
total is $396.6 million.  As shown in Table 6.4, the Sewer-
age CIP Financing Plan includes a combination of revenue 
bond proceeds and cash (current revenue) funding to meet 
the Board’s projected CIP expenses.

The projected annual revenue (cash) funded capital is 
shown on line 25 of the Sewerage Financing Plan.  Total 
cash funding of the CIP is estimated to be $132.7 million 
over the 2012-2020 period, as shown in the Sewerage CIP 
Financing Plan (Table 6.4).
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capital shown in the Drainage Fee CIP Financing Plan ex-
ceeds the cash needs because the debt issued includes the 
costs associated with issuance, including establishing a debt 
service reserve fund with bond proceeds.      
 

the following year.  The start-
ing point is a cash balance of 
$54.5 million at the beginning 
of 2011.

The proposed financing plan 
reflects a careful balance of 
imperatives to enhance system 
financing while at the same 
time not imposing unten-
able burdens on an already 
distressed community.  The 
increases identified in the 
financing plan will allow the 
Board the opportunity to fully 
fund the Board’s share of the 
debt service associated with 
the ongoing and upcoming 
capital projects and cover the 
operating expenses associated 
with these projects as well as 
the normal operations of the 
drainage system.

6.5.1 Drainage CIP 
Financing Plan
The Board will solely be re-
sponsible for funding $333.4 
million  in escalated dollars 
in capital improvements for 
2012 through 2020, which are 
the green shaded areas shown 
previously in Chart 3.3.  The 
overall CIP financing plans 
for the drainage system differ 
slightly under each of the plans 
discussed in the previous sec-
tion.  Again, only the Drainage 
Fee CIP Financing Plan under 
the drainage fee approach is 
shown in Table 6.6.  The CIP 
financing plan assumes a certain level of revenue financed 
capital (or PAYGO as shown on line 2 of each CIP financ-
ing plan) as well as bond proceeds (shown on line 4 of each 
CIP financing plan).  The total debt plus revenue financed 
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7.1.1 Customer Impacts
Because it is critical to understand the impact the rate in-
creases will have on customers’ bills, RFC calculated the 
bills for different residential and non-residential customers.  
Since the rate increases are the same percentage and there 
were no changes to the rate structure, all customers will face 
the same percentage impacts.  The nominal impacts will be 
a function of the amount of water usage.

7.2	 Drainage	Fee	Options	and	
Impacts
There are a number of approaches available for developing 
and implementing a drainage fee.  Four potential options 
are summarized below.  Implementing a drainage fee re-
quires a significant amount of time to determine the most 
appropriate option, collect the data necessary, and prepare 
for implementation of the new drainage fee.  Given the time 
requirements, the Board may want to begin this process in 
the near future.  

Flat Fee
A flat fee charged to each parcel is the simplest approach.  
The rationale behind this type of approach is that a flat fee 
is consistent with the fact that, when considering the collec-

Through the development of the financial plans, it was pos-
sible to determine the rate increases necessary so that the 
Board could remain a financially sustainable utility.  As 
mentioned previously, it was decided to have across the 
board rate increases for the water and sewerage systems and 
not attempt to modify the rate structure at this time.  Even 
though the financial plans are for ten years, RFC recom-
mends the approval and implementation of five-year rate 
programs for the water and sewerage systems.  The recom-
mended programs are summarized in the following section.

7.1	 Water	and	Sewerage	Rate	
Recommendations
The recommended rate increases were identified through 
the development of the water and sewerage financial 
plans.  As discussed earlier, these will be applied in an 
across-the-board manner to the Water Service Charges, 
the Sewerage Service Charges, the Water Volumetric 
Charges, and the Sewerage Volumetric Charge.  Apply-
ing the recommended rate increases as summarized in 
Sections 6.3.7 and 6.4.7 to the current rates results in the 
proposed rates for 2012 through 2016, which are shown 
in Tables 7.1 and 7.2.  It is expected that the rates would 
be implemented as of July 1 of each year.
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Table 7.1 – Proposed Water Rates and Charges

Table 7.2 – Proposed Sewerage Rates and Charges

Proposed
Current 2012 2013 2014 2015 2016

Fixed
Meter Size
5/8-inch 4.05$       4.54$       5.08$       5.69$       6.37$       7.13$       
3/4-inch 4.95$       5.54$       6.20$       6.94$       7.77$       8.70$       
1-inch 6.30$       7.06$       7.91$       8.86$       9.92$       11.11$     
1-1/2-inch 10.40$     11.65$     13.05$     14.62$     16.37$     18.33$     
2-inch 13.70$     15.34$     17.18$     19.24$     21.55$     24.14$     
3-inch 31.00$     34.72$     38.89$     43.56$     48.79$     54.64$     
4-inch 54.00$     60.48$     67.74$     75.87$     84.97$     95.17$     
6-inch 106.00$   118.72$   132.97$   148.93$   166.80$   186.82$
8-inch 157.00$   175.84$   196.94$   220.57$   247.04$   276.68$
10-inch 213.00$   238.56$   267.19$   299.25$   335.16$   375.38$
12-inch 250.00$   280.00$   313.60$   351.23$   393.38$   440.59$
16-inch 333.00$   372.96$   417.72$   467.85$   523.99$   586.87$

Volumetric
Block (gallons)

0 - 3,000 2.69$       3.01$       3.37$       3.77$       4.22$       4.73$       
3,001 - 20,000 4.60$       5.15$       5.77$       6.46$       7.24$       8.11$       
20,001 - 1,000,000 3.62$       4.05$       4.54$       5.08$       5.69$       6.37$       
Above 1,000,000 3.04$       3.40$       3.81$       4.27$       4.78$       5.35$       

Proposed
Fixed Current 2012 2013 2014 2015 2016

Meter Size
5/8-inch 11.60$       13.11$       14.81$      16.74$      18.92$      21.38$       
3/4-inch 16.50$       18.65$       21.07$      23.81$      26.91$      30.41$       
1-inch 23.50$       26.56$       30.01$      33.91$      38.32$      43.30$       
1-1/2-inch 43.25$       48.87$       55.22$      62.40$      70.51$      79.68$       
2-inch 63.25$       71.47$       80.76$      91.26$      103.12$    116.53$     
3-inch 150.00$     169.50$     191.54$    216.44$    244.58$    276.38$     
4-inch 250.00$     282.50$     319.23$    360.73$    407.62$    460.61$     
6-inch 500.00$     565.00$     638.45$     721.45$     815.24$     921.22$     
8-inch 750.00$     847.50$     957.68$     1,082.18$  1,222.86$  1,381.83$
10-inch 1,000.00$  1,130.00$  1,276.90$  1,442.90$  1,630.48$  1,842.44$
12-inch 1,150.00$  1,299.50$  1,468.44$  1,659.34$  1,875.05$  2,118.81$
16-inch 1,550.00$  1,751.50$  1,979.20$  2,236.50$  2,527.25$  2,855.79$

Volumetric (per kgal)
All Usage 4.04$         4.57$         5.16$         5.83$         6.59$         7.45$         
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Table 7.3 – Projected Water and Sewerage Customer Impacts
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developed areas with larger parcels and may be effective for 
new development areas with separate systems within the 
City.  Although this method considers imperviousness, it 
still does not consider remediation storage techniques such 
as cisterns or bioretention.

Land Use/Development Type Fee
This approach bases fees on land use type or level of de-
velopment.  For example, runoff from a single-family 
residential parcel differs from runoff from a commercial site 
with a parking lot, and runoff from a highly paved industrial 
area will be different from runoff from a golf course. Alone, 
this is a very simple method that does not consider site-spe-
cific characteristics.  Typically, a land use or development 
type approach is combined with one or more other ap-
proaches (e.g., acreage) to provide a more complete picture 
of wet weather flow contributions.  

7.2.1 Potential Drainage Fee Impacts
Implementing a drainage fee will require additional infor-
mation to be collected to facilitate the billing of the drainage 
fee.  The collection and maintenance of this data requires 
significant time, so the Board should begin to focus on 
determining the parameters of a drainage fee system.  The 
purpose of this study was not to develop a drainage fee for 
implementation.  However, in order to provide an estimate 
of the impact of a drainage fee, we have used data from the 
1998 Study.  Even though this data is not completely ac-
curate today given the changes that have occurred in New 
Orleans over the last 13 years, it does provide valuable in-
sight into the magnitude of potential customer impacts.

The data for this study assumes an impervious area fee, 
with residential customers grouped together.  Assuming no 
additional millage revenue, the monthly drainage fees for 
typical customers over the forecast period are summarized 
in Table 7.4.

tion system, the cost of the system is essentially the same 
for each parcel, especially in a dense city like New Orleans.  
One problem with this approach is that it does not account 
for the fact that larger volumes of wet weather flows are 
generated on larger parcels, which will incur greater costs 
to the Board due to increased pumping.  Also, this ap-
proach does not consider efforts to implement remediation 
measures, and therefore doesn’t provide the flexibility to 
encourage services to reduce storm water discharges.

Acreage Fee
A fee could be based on the property area.  This type of fee 
accounts for the increase in volume of wet weather flows 
for larger parcel areas, the increase in O&M costs (larger 
volumes means more pumping), and the increase in capital 
costs (larger areas require greater collection and pumping 
capacity to carry wet weather flows).  This fee is fairly sim-
ple and generally works well for an urban environment.  
Also, the data on property areas are often available from the 
tax assessor.  However, like the flat fee method, this fee does 
not address efforts to implement remediation measures. 

Impervious Area Fee
Basing the fee on the total area of impervious cover on the 
parcel is probably the most common of all drainage billing 
approaches.  This fee considers acreage and also considers 
some mitigation efforts such as a green roof or pervious 
pavement.  This method may be unnecessarily detailed 
and complex for a built-out city like New Orleans with 
lots of small lots and low opportunity to increase pervious 
areas.  It also requires that impervious area data be com-
piled, which is often done through measurement of aerial 
photos of commercial properties and a sampling of residen-
tial properties.  In addition, the Board’s drainage system 
is relatively unique to address the topography of the city, 
whereby even those areas with non-impervious cover (e.g., 
plants, gravel, or sand) require dewatering during many 
rain events.  However, this method is well suited for newly 

Table 7.4 – Estimated Drainage Fees

Lot size (in 
sq. ft.)1 2013 2014 2015 2016 2017 2018 2019 2020

Single/Two Family 5,500 4.21$       8.43$       12.64$     17.70$     19.65$     20.63$     21.66$     22.74$
Multi-family 5,600 3.83$       7.67$       11.50$     16.10$     17.87$     18.76$     19.70$     20.69$
Commercial 6,300 4.98$       9.96$       14.95$     20.92$     23.23$     24.39$     25.61$     26.89$
Industrial 25,000 19.77$     39.54$     59.31$     83.03$     92.16$     96.77$     101.61$   106.69$
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less on a percentage basis than the overall revenue increases 
shown because there will be a larger base of customers shar-
ing in these costs under a service charge methodology.

7.2.2 Drainage Service Fee Study in 1998
The Board commissioned a Drainage Service Fee Study by 
Brown Cunningham Gannuch that was completed in Au-
gust 1998.  The primary recommendation of this study was 
to establish a new fee for drainage service to supplement the 
existing property tax millages in order to fund the planned 
capital improvements.  The report noted:

“These needs were identified 25 years ago, but have not been 
filled because of a lack of funds and the Sewerage and Water 
Board’s declining income base.”  

The report ominously stated:

“Although voters have ignored these warnings in the past, 
they must be advised that the failure to invest these dollars 
now will almost certainly bring the loss of billions of dollars 
in public and private property, job time, and income.  It will 

Currently, the Board relies on millage levies to recover all 
of the capital as well as O&M expenses of the drainage sys-
tem, and the Board could choose to implement additional 
millages to recover the required overall revenue increases 
shown.  However, the trend among many drainage utilities 
in recent years has been to move away from tax levy financ-
ing and towards service charges.  Service charges are often 
favored as providing for a more equitable distribution of 
cost responsibilities because costs are recovered on a basis 
other than assessed value, which may have little to do with 
the volume of storm water generated.  The utilization of 
service charges instead of tax levies would allow for the 
recovery of costs associated with construction, operation, 
and maintenance of the drainage system from all prop-
erty owners within the Board’s service area.  Because many 
properties are exempt from property taxes, they do not cur-
rently share in these costs, though their properties receive 
the benefits provided by the drainage system.  Accordingly, 
while under each Plan there is a projected 25% increase in 
overall revenues in 2013, the impact on individual prop-
erty owners may not be as dramatic.  The impact on those 
customers already paying for the drainage system will be 
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is not possible for the Board simply to remedy this problem 
and resolve its financial issues.  This audit was a first step in 
getting the Board to focus on this issue.

2. The Board should improve operating efficiency and 
reduce O&M costs instead of raising rates.
The Project Team also evaluated the Board’s operations to 
determine if the level of operations and associated cost was 
sufficient to provide an appropriate level of service on a sus-
tainable basis.  The Operations Analysis indicated that the 
Board’s current O&M expenditures cannot be reduced to 
limit the need for rate increases.  In fact, the analysis found 
that the Board needs to commit additional funds to the 
operation of the system in order to provide an appropriate 
level of service to the citizens and visitors to New Orleans in 
a sustainable manner.

3. The Board should defer capital improvements to alle-
viate the need for increased rates.
Deferring capital improvements to limit or eliminate rate 
increases is a common practice of utilities throughout the 
country.  The Board has used this approach, particularly 
since Hurricane Katrina.  The problem is that it is not a sus-
tainable solution.  Each deferral adds to the infrastructure 
gap, which is the amount that needs to be spent on capital 
projects to develop and maintain water and sewer assets at 
a sustainable level.  The Project Team performed a review of 
the capital program developed by the Board and found that 
the prioritization process for projects was appropriate and 
the cost estimates were reasonable.

probably also lessen the quality of life in the community and 
increase the very real potential for massive human suffering.”

Political opposition to the drainage fee successfully halted 
its implementation and the capital projects were not con-
structed.  

7.2.3 Legal Matters Regarding 
Implementation of Drainage Fees  
In late 1998, Louisiana State Representatives requested an 
opinion from the Louisiana Attorney General with respect 
to the legal authority of the New Orleans City Council to 
enact a drainage fee or tax for the benefit of the Sewerage 
and Water Board of New Orleans.  In early 1999, the Attor-
ney General provided an opinion that, in summary, stated 
that any type of fee or tax that could be assessed against real 
property in the city of New Orleans for the benefit of the 
Sewerage and Water Board’s drainage program would re-
quire an enactment by the Louisiana Legislature and most 
assuredly voter approval.   

7.3	 Support	for	Recommended	Rates	
The Project Team is recommending an aggressive series 
of rate increases, and anticipates that there will be various 
arguments to delay or reduce the proposed rate increases.  
Three likely arguments follow:

1. The Board does not need to raise rates to generate rev-
enue because the Board would have sufficient revenue 
if it charged customers for all usage.

2. The Board should improve operating efficiency and re-
duce O&M costs instead of raising rates.

3. The Board should defer capital improvements to allevi-
ate the need for increased rates.

As part of this study, the Project Team has addressed each 
of these issues:

1. The Board does not need to raise rates to generate 
revenue because the Board would have sufficient rev-
enue if it charged customers for all usage.
At the request of the Board, the Project Team conducted 
an initial water loss audit.  As expected, the audit found 
the Board has a significant water loss issue.  However, the 
objective of the study was not simply to calculate the water 
loss index and compare it to other utilities, but to develop a 
baseline and establish a mechanism for future analyses.  It 
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marking should not be solely used to manage a utility.  Each 
utility is unique, and relying on benchmarks for targets 
without understanding the implications is not prudent.  

The Project Team completed an initial benchmarking ef-
fort using data from 2010 as part of the Study.  This effort 
involved identifying and collecting data from a number of 
utilities that had certain characteristics similar to the Board.  
Some of the characteristics considered were older systems 
within the region located on a large river.  These utilities are 
listed in Table 8.1.  The data collected from these utilities 
were primarily financial in nature, but some operational data 
was included as well.  Since some of the utilities are joint 
utilities that do not separate water and sewerage data, we 
have two comparison approaches, one where we compared 
water and sewerage separately and one where we combined 
water and sewerage.  Whereas water and sewerage systems 
are often comparable, drainage systems are more unique 
and do not lend themselves to metric benchmarking at this 
time.  Given this, the Project Team did not perform any 
comparisons with the drainage system.

Metric benchmarking is an important exercise in the water 
and sewerage industry.  Private industry has used bench-
marking effectively for many years to improve efficiency 
and productivity.  The water and wastewater industry has 
focused on benchmarking for the last 10 to 20 years.  Met-
ric benchmarking provides utilities a glimpse into their 
performance versus that of their peers.  There are a number 
of programs and surveys within the industry that provide 
valuable benchmarking data.  AWWA has the QualServe 
program, NACWA produces a Financial Survey every three 
years, AMWA recently started a biennial Utility Financial 
Indicators Survey, and AWWA/RFC produce a biennial 
Water and Wastewater Rate Survey.  

One area where metric benchmarking is particularly im-
portant is related to financial indicators.  Rating agencies 
use financial metrics in developing their ratings of utili-
ties, so ultimately it impacts the cost of capital of a utility.  
Therefore, the Board should track its financial performance 
against other utilities.  It also may help to identify where 
performance improvements are possible.  However, bench-

 8 

COMPARISON TO 
PEER UTILITIES

Water	Only Sewerage	Only Combined

Central Arkansas Water Little Rock Wastewater Mobile Area Water & Sewer System

Louisville Water Company Louisville and Jefferson County 
Metropolitan Sewer District Atlanta Dept. of Watershed Mgmt

Greater Cincinnati Water Works Metropolitan Sewer 
District of Greater Cincinnati Richmond Department of Public Utilities

Birmingham Water Works Board Jefferson County 
Environmental Services Department City of Savannah Water and Sewer

Des Moines Water Works Des Moines Metropolitan 
Wastewater Reclamation Authority Charleston Water System

City of St. Louis Water Division The Metropolitan St. Louis Sewer District Metro Water Services

Baton Rouge City-Parish 
Department of Public Works Kansas City Water Service

Table 8.1 – List of Benchmarking Utilities

*  The data generally came from budgets and audited financial statements. 
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Overall, the Board does not compare particularly favora-
bly to the other utilities.  The Board has one of the lowest 
liquidity ratios, which is concerning.  The findings and 
observations of this report focus on improving this ratio, 
which will require the Board to increase its reserve levels.  
The Board also has the lowest operating debt service cover-
age ratio, which must be increased for the Board to be able 
to issue debt at competitive rates.  These financial metrics 
have resulted in the Board having the lowest bond rating, 
with the exception of Jefferson County, AL.  The Board’s 
operating expenses per customer are high, but that is a func-
tion of having lost approximately 25,000 customers from 
pre-Hurricane Katrina levels.

There are some bright spots, though.  The debt service as a 
percentage of operating expenses is fairly low indicating the 
Board is not highly leveraged and should be able to issue 
debt in the future. Also, the affordability ratio is not too high, 
which indicates there is room to raise rates, as recommended.

8.2	 Metric	Benchmarking	
Observations
The metric benchmarking effort described above should be 
viewed as a first step.  The goal for the Board should be to 
update these ratios annually and focus on continuous im-
provement.  The initial analysis does provide some valuable 
information. 

Water
 > The Board needs to increase reserves so that it can im-

prove its liquidity ratio.
 > The Board’s operating debt service coverage (excluding 

FEMA reimbursements and other non-operating items) 
is well below 1.00 which means that operating revenues 
need to be increased fairly significantly for the Board to 
issue debt in the future.

 > The Board has a lower debt service to operating expense 
ratio, indicating it has capacity to issue debt.

Sewerage
 > The Board’s operating debt service coverage (excluding 

FEMA reimbursements and other non-operating items) 
is well below 1.00 which means that operating revenues 
need to be increased fairly significantly for the Board to 
issue debt in the future.

8.1	 Metric	Comparisons
The Project Team identified eight financial and operational 
data points for comparison, shown in Table 8.2.

Liquidity – the ratio of current assets to current liabilities, 
which is a measurement of the ability of a utility to readily 
access available assets to make near-term payment obliga-
tions.  Simply put, this metric indicates the cash position of 
the utility and should be greater than 1.

Days of Cash – the amount of current assets divided by 
annual operating expenses, which is a measurement of the 
ability of a utility to withstand decreased revenues or in-
creased expenses.

Operating Debt Service Coverage – the ratio of Oper-
ating Revenues less Operating Expenses to annual debt 
service.  The metric indicates how the operating margin 
compares to debt service.  It is different than a true debt 
service coverage calculation that includes non-operating 
revenues and is defined in a utility’s bond ordinance.  This 
ratio should be greater than 1.

Debt Service as a % of Operating Expense – the ratio 
of debt service to operating expense.  This ratio shows 
how annual debt service costs compare to annual operat-
ing expenses. The higher this ratio, the less future capacity 
a utility has to issue debt.  Once this percentage reaches 
100%, a utility may have concerns about its debt load.

Operating Expense per Customer – the annual operating 
expenses divided by the number of customers.  For com-
bined utilities, the number of customers is the sum of water 
and sewerage customers.

Monthly Charge for 6,000 gallons – the charge, based on 
2010 rates, for a residential customer with a 5/8” meter that 
uses 6,000 gallons in a month.  This metric shows the rela-
tive customer impact for different utilities.

Affordability Ratio – the ratio of annual bill for a typical 
customer (assumed to be 6,000 gallons per month) to the 
median household income for the City served by the utility, 
which is the measurement of how affordable a utility’s rates 
are for its customer base.

Bond Rating – the bond rating of the most recent revenue 
bond issue of the utility.
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addressed. Therefore, the Board’s water, sewerage, and 
drainage systems require additional revenue over the next 
ten years to establish a foundation for financial stabil-
ity.  The financial planning analyses identified the need for 
additional revenue, with revenue requirements, excluding 
revenue-financed capital, increasing from $166.2 million to 
$354.6 million.

Generating the revenue to meet the growing revenue re-
quirements will require water and sewerage rate increases.  
The financial plans indicate the need for 12% and 13% 
rate increases for each of the next five years for water and 
sewerage, respectively.  These rate increases should be im-
plemented in an across-the-board manner (meaning all the 
monthly service charges and volumetric charges would see 
the same percentage increases) because the current rate 
structures are consistent with industry norms; the system 
data does not indicate the need to modify the rate structure 
to be consistent with cost of service principles, and all cus-
tomers and customer classes will feel the same impacts.

With respect to the drainage system, RFC evaluated three 
potential plans.  The plans are unique relative to the near 
term generation of additional necessary revenues.  The New 
Levy Plan and 2011 Assessment Plan involve increased tax 
revenues due to a new mill levy effective 2012 or additional 
revenue from the existing millages based on the 2011 reas-
sessment, respectively.  The Drainage Fee Plan assumes no 
tax revenue increase.  The Board believes implementation of 

In order to provide quality water and sewerage services and 
help protect the community from storm events by effective-
ly draining away storm water, the Board needs to improve 
reliability and increase drainage capacity.  There are eight 
primary projects that are currently underway or planned 
that will help satisfy this need.  

1. Replacement and rehabilitation of portions of the sys-
tems affected by Hurricane Katrina;

2. Implementation of the Sewer System Evaluation and 
Rehabilitation Program (SSERP);

3. Increase operation and maintenance (O&M) expendi-
tures to sustainably provide an acceptable level of service;

4. Repayment of the Orleans Parish portion of the South-
eastern Louisiana (SELA) Flood Control Program 
project costs;

5. O&M costs of the Permanent Pump Stations at Lake 
Pontchartrain;

6. Participation in O&M costs of the Gulf Intracoastal 
Waterway West Closure Complex (West Closure);

7. Replacement of aging power generation and transmis-
sion equipment used to operate pumps during storm 
events; and

8. Repayment to City of New Orleans Department of 
Works for water and sewer system projects constructed 
during street paving projects.

These projects, as well as the Board’s ongoing expenses, 
impose significant financial obligations that must be 

 9 
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different drainage fee approaches as identified previously in 
the report.

It is critical that the Board obtains adequate revenue to fully 
finance the capital, operation, and maintenance of the water, 
sewerage, and drainage systems.  As such, implementation 
of the financial plans developed as part of the Study and 
described in this report will make significant steps forward.  
These steps are required to preserve the structural integrity 
of the Board’s systems and the ability of the Board to deliver 
essential services.  Implementation of the recommendations 
offered herein affords the Board a critical opportunity to 
restore its financial health and sustainability, provide a 
foundation for continuous improvement, and support the 
continuing recovery, rebuilding, and rebirth of New Orleans.  
Doing so is critical to the long-term sustainability of not 
only the Sewerage and Water Board of New Orleans, but the 
City itself.

the Drainage Fee Plan would be most advantageous to the 
Board and the citizens of New Orleans.  However, the Board 
does not have ultimate control of the plan that is implement-
ed because the City Council must approve a drainage fee, so 
the Board must be flexible in its financial planning.

Regardless of the near-term revenue solution, RFC recom-
mends that the Board implement a drainage fee at some 
point during the ten-year forecast period (the timing would 
be contingent on the plan that ultimately comes to fruition).  
Drainage fees are becoming more prevalent in the industry 
and there are benefits relative to tax levies.  At a minimum, 
the Board should consider funding future O&M expenses 
through a drainage fee.  Assuming the Board will seriously 
consider implementing a drainage fee, RFC strongly rec-
ommends beginning the implementation process in the 
near future due to the lead time necessary to get a charge in 
place.  The first step in the process should be to evaluate the 
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Water Audit 
Sewerage and Water Board of New Orleans 
Fiscal Years 2008 –  2010 

Technical Memorandum 

 
To:  Bob Miller, Deputy Director SWBNO 
 

From: Nora Freeman, Consultant 
 

CC:  Peiffer Brandt, Raftelis Financial Consultants 
    

Date:  February 29, 2012 
 

Executive Summary 

A water audit for the Sewerage and Water Board of New Orleans (SWBNO) was 
performed by the consultant using the standard methodology outlined in the 2009 
American Water Works Association’s (AWWA) M36 Manual: Water Audits and Loss 
Control. This methodology was co-developed by AWWA and the International 
Water Association (IWA) and includes clear steps to conduct the audi t along with 
standard definitions.     

The objectives of the water audit, as outlined in the proposal, were to prepare the 
Infrastructure Leak Index (ILI) for the past two years without additional data 
development and field work, document source data, compare the SWBNO ILI 
results to similar utilities in size, age and infrastructure and to present 
recommendations for a reasonable ILI target and associated actions for 
improvement. In addition, the consultant has compiled written instructions for 
updating the water audit model in the future for SWBNO staff. 

Based on the data inputs provided, SWBNO’s ILI performance in 2010 was 36.7, 
45.1  in 2009 and 46.8 in 2008.  The ILI trend is showing improvement from 2008 
to 2010.  However, SWBNO’s ILI performance is perhaps the highest of any large 
water utility in the United States and indicates an opportunity for significant 
improvement.  The Non-Revenue Water (NWR) as a percent of cost in 2010 was 
44.5%, 16.4% in 2009 and 20.4% in 2008.  The significant change in this indicator in 
2010 from the 2008 and 2009 performance is due to improved reporting within the 
water audit.  In 2010, both volume and cost of leak adjustments were added to the 
water audit analysis, per best practices in water auditing.  The addition of thi s data 
provides a more accurate estimate of NRW as a percent of cost and should not be 
directly compared to the 2008 and 2009 results.  

In order for SWBNO to improve water accounting, staff should consider 
indentifying a single point of accountability for updating the water audit and ILI 
performance.  This accountability could be with a single manager or a team of 
managers.  It is recommended that the accountable individual(s) focus on making 
incremental year-over-year improvements to the inputs of the water audit data in 
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two categories: Real Losses and Apparent Losses.  Real Losses include  water loss 
that could be recoverable within the distribution system such as assumed leaks on 
active water mains or abandoned service lines, any type of errors or overflow s that 
are captured through the SCADA system and leaks that occur on private property 
(after the meter).   

Improvements to water audit data inputs should also be made to the Apparent 
Losses category of the audit.  The Apparent Losses are “paper” losses of water that 
can occur in the billing system when accounts are not entered or not entered 
properly for billing or when there are errors when data is converted into the billing 
system either from meter reading or when new services are set up. Apparent 
Losses also include water losses due to broken or malfunctioning meters, 
adjustments made to customer accounts due to the customer’s water leak and any 
unauthorized use of water (e.g., theft).   SWBNO staff are to be commended for 
adding leak adjustment data to the 2010 water audit. 

Furthermore, SWBNO should continue its efforts to improve the integrity of its 
distribution system. These two undertakings, working on improving water audit 
data inputs and improving the distribution system integrity performed  in parallel, 
will bring consistent improvement in the ILI and NRW indicators.  

Finally, it needs to be pointed out that SWBNO provides significant amounts of 
free water to local government institutions, according to state statutes.  SWBNO 
should consider seeking reductions in the state statutes to the number and types 
of institutions receiving free water.  The water industry as a whole as moved to 
greater accountability for all its water use, including water that is provided for 
public or charitable purposes.  As a result, there is almost no utility in the country 
that provides water for free without some type of payment (e.g., inter -fund 
transfer) or service that is provided in return (in lieu of payment).  SWBNO should 
also seek to lower the caps in the amount of free water received for the revenue-
generating public agencies.  These caps are almost 30 years old and water usage 
trends nationally have declined dramatically in the last 10 years, let alone 30.  

With regard to a recommended ILI target for SWBNO, the focus again should be on 
achieving year-over-year improvements to the ILI.  Based on the ILI results in 2008 
- 2010 and the improvement shown, an annual goal of reducing the ILI by 4 
appears to be a reasonable target.  That translates into a 5 year ILI goal of 
reaching 16.7 in 2015.  At that time, hopefully the distribution system integrity 
and economic conditions are both greatly improved and an ILI target consistent 
with industry ranges can be planned. 

SWBNO is in a unique operating and economic environment due to the destruction 
and damage caused by Hurricane Katrina in 2005.  Its circumstances and 
performance is not readily comparable to any other utility in the country nor was 
its exceptional situation considered by the Water Loss Control Committee when 
they were drafting the target range recommendations for the M36 manual (that 
can be found later in this report).  Thus, ILI comparisons to other utilities will be of 
minimal value currently and likely in the near future as well .  Available ILI data is 
presented later in this report, however, for reference. 
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Introduction 

As part of the Comprehensive Financial Planning Study, the consultant performed a 
water audit using data available from SWBNO and the standard methodology 
outlined in the 2009 AWWA M36 Manual: Water Audits and Loss Control. This 
methodology was co-developed by AWWA and the IWA and includes clear steps to 
conduct the audit along with standard definitions.  

The scope of work for the SWBNO water audit included: 

 Customizing the basic AWWA water audit spreadsheet software application 
for SWBNO 

 Gathering the data needed to populate the water audit model  without 
additional field work 

 Documenting source data and identifying estimates used for the 
calculations 

 Reviewing SWBNO’s Water Contributed for Public Purposes 

 Computing SWBNO’s ILI for the past three years 

 Obtaining ILI data from other utilities using the AWWA and IWA standards  

 Preparing written procedures for updating and populating the Excel water 
audit model in the future.  These procedures can be found in Appendix A. 

 Preparing a final water audit report along with the electronic version of the 
water audit model. 

To accompany the new M36 Manual: Water Audits and Loss Control, free water 
audit software, in Excel format, is available on AWWA’s website.  The software can 
be found by copying or typing the below into your web browser:   

http://www.awwa.org/Resources/WaterLossControl.cfm?ItemNumber=48511&nav
ItemNumber=48158 

This software is an elementary start for those utilities that want to complete a 
water audit for a single year. Since SWBNO desired two years of data for their first 
water audit, a more detailed water audit Excel model and workbook was bui lt 
exclusively for SWBNO.  This Detailed Water Audit workbook is based upon the 
work of the Philadelphia Water Department (PWD) and George Kunkel, a national 
leader in water auditing, and the Louisville Water Company (LWC), which has been 
conducting annual water audits using the new methodology since 2005.   This 
customized Excel model will also be maximally beneficial for SWBNO’s future 
water auditing work. 

It should be pointed out that is the first time SWBNO has conducted a water audit 
using the new AWWA/IWA methodology.  This methodology is currently only being 
used by the most progressive and/or most water-challenged utilities around the 
country.  SWBNO staff are to be commended for their forward-thinking in taking 
this first step in improved water accounting and setting a baseline upon which 
future improvements can be quantitatively measured.  

http://www.awwa.org/Resources/WaterLossControl.cfm?ItemNumber=48511&navItemNumber=48158
http://www.awwa.org/Resources/WaterLossControl.cfm?ItemNumber=48511&navItemNumber=48158
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System Input Volume (corrected for known errors)

Authorized Consumption

Billed Authorized Consumption

Billed Metered Consumption (including water exported)

Billed Unmetered Consumption

Unbilled Authorized Consumption

Unbilled Metered Consumption

Unbilled Unmetered Consumption

Water Losses

Apparent Losses

Unauthorized Consumption

Customer Metering Inaccuracies

Systematic Data Handling Errors
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Leakage on Transmission and Distribution Mains

Leakage and Overflows at Utility's Storage Tanks

Leakage on Service Connections up to point of Customer Metering
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AWWA Water Audit Methodology: A Review 

The AWWA M36 Manual: Water Audits and Loss Control that was published in 
2009 provides standard definitions to calculate water loss for the first time in US 
water industry’s history.  These standard definitions and calculations assist with 
target-setting for the utility along with benchmarking across utilities (although 
most utilities have yet to implement the model and the few that are using it are 
often reluctant to share their data).  The AWWA methodology is based on the 
IWA’s own methodology and is summarized in the following diagram:  

     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Definitions for the components of the water audit can be found in App endix B.  
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PERFORMANCE INDICATOR 2008 2009 2010

Financial Indicators

Non-Revenue Water as percent by Volume 75.1% 75.2% 71.3%

Non-Revenue Water as percent by Cost 30.4% 24.3% 44.5%

Water Resources Indicators

Inefficiency of use of Water as a Resource 59.1% 59.4% 47.2%

Operational Efficiency Indicators

Apparent Losses as percent of System Input Volume 0.75% 0.74% 8.82%

Real Losses per Service Connection per Day 830.8 808.1 616.9

Real losses per Mile of Main per Day 47,584     49,470     42,524    

Real Losses per Service Connection per Day per psi 13.4 13.0 9.9

Unavoidable Annual Real Losses (UARL) 1.8 1.9 1.8

Infrastructure Leakage Index (ILI) 46.7 46.4 36.7

46.68 46.39
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SWBNO Water Audit Results 

The Model and calculation spreadsheets that comprise the SWBNO Detailed Water 
Audit 2008 – 2010 can be found in Appendix C.  The results of the water audit 
performance indicators for 2008 -2010 are summarized below: 

 

 

 

 

 

 

 
 
 
 
 
 
The ILI is a key performance indicator in the water audit.  The ILI showed 
improvement in 2009 from 2008, albeit slightly.  Dramatic improvement can be 
seen in the ILI in 2010 from 2008 and 2009 performance. This is due to SWBNO 
staff advancing the detail of the data provided for the water audit.  Specifically, in 
2010 staff provided data for leak adjustments (both volume and cost), per best 
practice water auditing, which was not reported in the 2008 or 2009 audit.  This 
2010 improvement in the water accounting directly impacted the bottom-line ILI 
indicator and as SWBNO staff make additional similar advancements in the water 
audit, comparable ILI improvements can be expected.  The below chart illustrates 
SWBNO ILI performance from 2008-2010: 
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The addition of the leak adjustment data in the 2010 analysis, also positively 
impacted the following performance indicators:   

 
 the Inefficient Use of Water as a Resource 
 Real Losses per Service Connection per Day 
 Real Losses per Mile of Main per Day 
 Real Losses per Service Connect per Day per psi  

 

Despite this improvement, SWBNO’s ILI performance greatly exceeds any other 
large water utility in the United States currently performing water auditing, as 
demonstrated in the next section of the report.  SWBNO staff is still be 
commended, however, for establishing their ILI baseline as part of this study and 
should seize the opportunity to make significant improvements to its water 
accounting and auditing in the coming year.  

The ILI is calculated by taking the Real Losses in the distribution system and 
dividing by the Unavoidable Annual Real Loss (UARL).  The UARL is a reference 
value representing the technical low limit of leakage that could be achieved if all 
of today’s best technology could be successfully applied.  It is a theoretical value 
formulated based on factors provided by the AWWA methodology.  The SWBNO 
UARL values experienced only minor change from 2008 – 2010.  There was 
remarkable change, however, in SWBNO’s Real Losses in 2010 due again to the 
addition of leak adjustment data to the 2010 water audit.  SWBNO experienced 
over a 20% decrease in the amount of Real Losses in 2010 from 2009 due to the 
improved reporting.  The ILI decrease in 2010 is a direct result of the decrease in 
the Real Losses. 

Non-Revenue Water, both as a percent of volume and a percent of cost, are also 
key performance indicators to track as a part of the water audit.  NRW as a 
percent of volume showed minor improvement in 2010 from 2008 and 2009.  NRW 
as a percent of cost appears worse in 2010 than 2008 and 2009.  Like the change in 
the ILI in 2010, the changes to NRW both in terms of cost and volume is driven by 
the improved water audit data reporting in 2010 of leak adjustments (categorized 
as an Apparent Loss within the audit).  2010 audit results and performance 
indicators are a more accurate description of SWBNO actual accomplishments than 
2008 or 2009.  As a result, it is probably not fair to directly compare 2008 and 
2009 NRW indictors to 2010.  For the sake of summary, however, the below chart 
illustrates NWR as a percent of cost and volume for 2008-2010. 
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It should be noted that SWBNO’s NRW by volume  (70+%)  is extremely high for 
municipal water utilities.  This is due in part to the significant amount of free 
water that is contributed by SWBNO for public purposes.  For comparative 
purposes, the Philadelphia Water Department (PWD) may be best example to look 
at due to the fact that the utility has been conducting water audits for many years 
and it is of similar age, size, demographics and infrastructure to SWBNO.  PWD’s 
NRW by volume has ranged from a high of 36.3% to a low of 32.1% between the 
years 2000 and 2008. 
 
The amount of free water that was provided to public institutions in 2009 was 
1.03% of total water volume produced.  The free water provided, as a percent of 
revenue was 3.02%. 

ILI Comparisons 

Research into ILI performance at other water utilities using AWWA’s new 
methodology was performed as part of this analysis for SWBNO.  The majority of 
US water utilities have not yet implemented the new water auditing methodology 
and only a select few states, where water is a scarce resource, are moving to 
mandate water auditing.  Further, the utilities that have begun to use this 
approach are reluctant at this point to share their data and results.  Although the 
below utilities are not most comparable to SWBNO, Philadelphia may be the 
closest given the age, urban demographic and complexity of its infrastructure.    

Location ILI Year 

Boston, MA 9.0 2001 

Philadelphia, PA 9.0 2008 

Louisville, KY 1.8 2008 

Nashville, TN 5.2 2002 

Fort Worth, TX 5.4 2001 

 
It needs to be pointed out that Philadelphia and secondly Louisville have been 
conducting water audits for many years and over that time have developed 
sophisticated methods for estimating water losses across the audit.  As SWBNO 
continues to refine its water audit methodology and develop confident estimates 
of water loss, their ILI will reduce. 



     SWBNO Water Audit  FY 2008 - 2010 

 

Nora Freeman  A-9 2/29/2012 

 

(Source: June 2004 presentation by T im Waldron and Allan Lambert based, IWA Task Force, based on various data sources)  

 

Perhaps noteworthy for comparison purposes but not for ILI target -setting 
purposes, below are unattributable ILI comparisons of 20 water supply systems 
across North America and Canada: 
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Recommendations for ILI Target and Actions for Improvement 

The AWWA M36 Manual recommends that ILI target-setting be an internal process 
for each utility and that the goal should be improvement to the ILI over time, not 
reaching some “ideal target” or mean ILI of comparable utilities.  AWWA’s Water 
Loss Control Committee and their M36 Manual recommends the following 
financial, operational and water resource considerations be evaluated by a utility 
when looking to set an ILI target:   

Target 
ILI Range 

Financial Considerations Operational 
Considerations 

Water Resource 
Considerations 

<1.0 Two possibilities exist if the ILI is less than 1.0: 1) You are maintaining your leakage 
at low levels in a class with the top worldwide performers in leakage control or 2) 
A portion of your data may be flawed, causing your losses to be greatly 
understated.  This is likely if you calculate a low IL I but do not employ extensive 
leakage control practices in your operations.  

1.0 – 3.0 Water resources are 
costly to develop or 
purchase; ability to 
increase revenues via 
water rates is greatly 
limited because of 
regulations or low 
ratepayer affordability.  

Operating with system 
leakage above this level 
would require expansion 
of existing infrastructure 
and/or additional water 
resources to meet the 
demand. 

Available resources are 
greatly limited and are 
very difficult and/or 
environmentally unsound 
to develop. 

>3.0 – 
5.0 

Water resources can be 
developed or purchased 
at reasonable expense; 
periodic water rate 
increases can be feasibly 
imposed and are 
tolerated by the customer 
population. 

Existing water supply 
infrastructure capability 
is sufficient to meet long-
term demand as long as 
reasonable leakage 
management controls are 
in place. 

Water resources are 
believed to be sufficient 
to meet long-term needs, 
but demand management 
interventions are 
included in the long-term 
planning. 

>5.0-8.0 Cost to purchase or 
obtain/treat water is low, 
as are rates charged to 
customers. 

Superior reliability, 
capacity and integrity of 
the water supply 
infrastructure make it 
relatively immune to 
supply shortages. 

Water resources are 
plentiful, reliable, and 
easily extracted. 

Greater 
than 8.0 

Although operational and financial considerations may allow a long -term ILI 
greater than 8.0, such a level of leakage is not an effective use of water as a 
resource.  Setting a target level greater than 8.0, other than as an incremental goal 
to a smaller long-term target, is discouraged. 
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As previously noted, SWBNO is in a unique operating environment due to the 
destruction and damage caused by Hurricane Katrina in 2005.  Its circumstances 
and performance is not readily comparable to any other utility in the country nor 
was its exceptional situation considered by the Water Loss Control Committee 
when they were drafting the above target range recommendations for the M36 
manual.  SWBNO needs to focus, therefore, not on reaching a certain target  ILI 
range, but rather on the incremental year-over-year improvement to the ILI as part 
of its internal processes and annual goal-setting.  Based on the ILI results from 
2008 -2010, an improvement of 4 annually to the SWBNO ILI appears a reasonable 
target to set.  That translates into a 5 year ILI goal of reaching 16.7 by 2015.  At 
that time, hopefully the distribution system integrity and economic conditions are 
both greatly improved and an ILI target in the range of similar utilities can be 
planned. 

The following suggestions are offered to SWBNO as ways to improve its ILI 
performance over time:  

1. Update the Water Audit Annually.   The water audit should be updated on an 
annual basis.  A single manager or group of managers should be identified to 
take responsibility for SWBNO’s water audit and the identified person(s) should 
be held accountable for the utility’s water auditing progress. The responsible 
person(s) should select a cross-functional team consisting of in-house staff 
from distribution operations, treatment plant operations, billing and customer 
service, finance, information technology and engineering.  Finance will be a key 
player on the team and it may be useful to consider having one of the 
accountable persons come from the finance department.  The water audit 
should receive the same rigorous attention as the annual financial audit  and 
ideally the updating of the water audit should coincide with the financial audit .  
The water audit should become part of a long-term strategy to track changes in 
SWBNO operations management, customer demand and utility policy.   The 
implementation of water auditing is growing in popularity all across the US and 
water audits are now part of state reporting requirements for California, Texas, 
North Georgia, New Mexico and the Delaware River Basin Commission (DRBC) 
which encompasses New York, Pennsylvania, Delaware and the Army Corps of 
Engineers. 

2. Add and Refine Estimates of Unbilled and Unmetered Water Loss in the Audit.  
Potentially the most cost-effective and most impactful way to improve the ILI is 
to continue data collection to confidently estimate Authorized Water 
Consumption in the Unbilled and Unmetered category.  Authorized Unbilled 
and Unmetered water is part of every water utility’s water loss and  current 
databases should be examined to identify low-cost data capture techniques for 
activities such as: 

 flushing after a main break, after a new main installation and to address and 
maintain distribution water quality 

 main breaks before repair and fire hydrant testing 

 Fire Department fire-fighting  

 storage tank turnovers. 
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3. Add and Refine Estimates of Apparent Losses.   Apparent Losses are “paper” 
losses and consist of customer use that is not recorded due to metering error, 
billing error, leak adjustments/credits and incorrect assumptions of 
unmeasured use or unauthorized consumption.  The economic impact of 
Apparent Losses is greater than Real Losses, since the marginal cost of 
Apparent Losses occurs at the retail rate charged to customers.   This can be 
seen in the 2010 water audit, with the addition of leak adjustment data.  
SWBNO staff are to be complimented on the addition of the leak adjustment 
data in 2010 and should look to make additional improvements to future water 
audit reporting by developing estimates for:  

 unauthorized consumption or theft.  Billing procedure errors and the 
associated loses are generally more complicated for utilities to estimate but 
internal discussions and options for estimating these losses should be 
considered. 

4. Add and Refine Estimates of Real Losses.  Real Losses are the physical escape 
of water from the distribution system and include leakage and overflows prior 
to the point of end use (customer meter).  This is water loss that could be 
recoverable within the distribution system such as assumed leaks on active 
water mains or abandoned service lines, any type of errors or overflows that 
are captured through the SCADA system and leaks that occur on private 
property (after the meter).  Real water loss occurs at the cost of production – 
treatment, operations and maintenance costs.  In the current water audit 
analysis, SWBNO’s Real Losses are more than its Apparent Losses . Real Losses 
are typically the largest volume of water lost by utilities  and for SWBNO today, 
the largest volume of water lost is within its distribution system.  
Improvements in distribution system integrity should be a high priority for 
SWBNO.  It should be noted, however, that even with improvements to the 
distribution system and added water audit refinement to Apparent Loss 
volumes, Real Losses are always likely to be higher.    

5. Identify and Implement Processes to reduce Real and Apparent Loss.  Once 
confident estimates of Real and Apparent Loss are developed – and this process 
can take several years - and an updated water audit has been validated, 
methods to reduce Real and Apparent Loss volumes should be evaluated.  This 
evaluation should include calculating the economic level of loss for both Real 
and Apparent Losses.  This should be balanced with the cost-effectiveness of 
any new process or procedure implemented.   
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Factors to consider in the management of Real Losses are outlined in the below 
diagram:    

 

 

Factors to consider in the management of Apparent Losses are outlined 
in the below diagram:    
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6. Review and Revise the Quantity of Free Water Provided  – The caps that have 
been set for the three revenue-generating public agencies (City Park, Audubon 
Park and the New Orleans Museum of Art) are almost 30 years old.  Water 
Conservation philosophies and the installation of water conservation fixtures 
has been a continual national trend since these caps were established.  Utilities 
all over the country have seen their water consumption decline across each 
customer class as a result and this trend is most pronounced in th e water 
utilities serving an urban population.  These caps need to be analyzed against 
actual consumption and either re-set or eliminated all together.  Corresponding 
to the water conservation trend, the water industry has experienced an 
increased accountability in tracking and ensuring payment for the water 
consumed.  This development can be seen in the establishment of revenue 
protection units and departments within water utilities and also in the decline 
of water provided for completely free, even for public or charitable purposes.  
Water utilities instead not only track water use at public agencies but also 
received some form of payment (e.g., inter-fund transfer) or service that is 
provided in return (in lieu of payment).  As a result, SWBNO should cons ider 
seeking reductions in the state statutes to the number and types of institutions 
receiving free water. 

Summary 

The goal of the water audit is to as accurately as possible document all the places 
– in the street and on paper – that water is lost within the utility.  As more water is 
accounted for within the audit confidently, improvements to the performance 
indicators will be seen.  Then, decisions can be considered about process changes 
needed to drive increased recovery of operational costs.  The water audit data can 
drive, for instance, discussions on whether it is more economical to implement a 
program to stop leaking abandoned service lines and ferrules (real loss) or to 
implement a replacement program to update failing meters (apparent loss).   

SWBNO has taken the first step required to quantitatively discuss its water loss 
and related improvements in economic terms.  SWBNO has significant 
opportunities for improvement to its water auditing and can be successful in their 
future audit efforts by focusing internally on incremental improvement over time, 
not on comparisons to other utilities. 
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PROCEDURE 

Title:  Water Audit Model Updating  Organization:  Sewerage and Water Board of New 

Orleans 

Date:  January 18, 2011 Owner:  Finance  

1.0  Introduction 

 

1.1 Purpose 

The purpose of this procedure is to outline how to accurately update the 
2008 – 2009 SWBNO water audit model with current data. 

1.2 Scope 

The water audit model should be updated on an annual basis by an 
identified owner of the model or by a cross-functional project team 
assigned to this work.  

1.3 Definitions 

For definitions of terms used in the water audit, p lease refer to Appendix B 
Water Audit Components and Definitions of the 2008 – 2009 Water Audit 
report.  AWWA’s M36 Manual: Water Audits and Loss Controls can be 
referenced if further definitions are needed. 

2.0  Procedure 

 

2.1 Obtain an electronic or hard copy of the SWBNO Detailed Water Audit for 
2008 – 2009. 

Step 1: Note that this audit includes two years of data.   

Step 2: The easiest way to update the model with one year of data is to 
input that data into one of the years already included in the model (e.g., 
select the 2009 column in all spreadsheets of the workbook to update with 
2010 data).  You may delete all columns and spreadsheets of years you are 
not updating. 

Step 3: Note that updated annual data only needs to be input into those 
cells specified below.  Calculations and other areas of the workb ook will be 
automatically updated based on the new inputs.  
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2.2 Update the Consumption Data 

Step 1:  Focus first on updating only the consumption columns in the 
SWBNO Water Audit Detail spreadsheet. 

Step 2: Compile a list of the data elements and their sources highlighted in 
orange. 

Step 2:  Compile a second list of those data elements with zeros recorded.  

 

2.3 Gather the Consumption Data on the Lists 

Step 1: For the list of data elements that were highlighted in orange, use 
the data sources identified and compile current year data for those 
components. 

Step 2: For the list of data elements with zeros recorded, identify the 
business unit that is most responsible for that activity.  

Step 2A: Conduct meetings with each business unit identified to explain 
the purpose of the water audit and determine how estimates for those 
elements may be developed (e.g., extrapolate from a sample of data 
collected over a period of time, create new fields or use empty fields in 
existing databases to record the information, etc.)  

Step 3: Change the column headings to the year being included.  Input the 
updated annual data into the correct cells.  Totals will automatically update 
including any new estimates input in place of the zeros.  

 

2.4 Update the Unavoidable Annual Real Loss (UARL)  

Step 1: Obtain an electronic or hard copy of the UARL spreadsheet that is 
part of the SWBNO Detailed Water Audit for 2008 – 2009. 

Step 2: Obtain updated annual data for all the Assumption data elements 
highlighted in yellow. 

Step 3: Input the updated data into only the yellow highlighted areas of the 
UARL spreadsheet.  Change the column titles to reflect the year the data 
was obtained.  The UARL Calculation tables will automatically update based 
on the new data input.   

Step 4: Update the Calculation table with the correct year. 

Step 5: The UARL calculation is linked to SWBNO Water Audit Detail 
spreadsheet and will automatically update. 

Step 6:  The data entered into the yellow highlighted areas of the UARL 
spreadsheet will also automatically update the annual PI (performance 
indicator) spreadsheets. 
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2.5 Update the Costs Spreadsheet  

Step 1: Obtain an electronic version or hard copy of the Cost Spreadsheet in 
the SWBNO Water Audit Detail workbook.    

Step 2: Note that the data in the Costs spreadsheet is used as source data 
for the PI and SWBNO Water Audit Detail spreadsheets.  Input data 
correctly into the Costs spreadsheet and the data will update automatically. 

Step 3: For each individual table in the Costs Spreadsheet, note the source 
data identified in the title and gather the data element identified 
(highlighted in yellow) from that source. 

Step 4: Update the column to reflect the year of the data. 

Step 5: Input the updated data into the correct cell.  

Step 6: The Revenue vs. Consumption table will automatically update based 
on new data input into the highlighted areas.  

 

2.6 Update the Annual PI Spreadsheets (Performance Indicators)  

Step 1: Note there is a separate PI spreadsheet for each year included in the 
SWBNO Detailed Water Audit for 2008 – 2009. 

Step 2: Update the spreadsheet tab name, top title and title of the last box 
with the correct year. 

Step 3: All data and calculations will automatically update based on data 
input into the Water Audit Detail, UARL and Costs spreadsheets (assuming 
none of the links were broken during the previous data input cycles). 

3.0  Verification and Validation 

 

3.1 Electronic Review 

Save the workbook with a new file name.  Review the data on the screen to 
ensure the links were not broken during the inputting process.  

3.2 Hard Copy Review 

Print out all spreadsheets in the workbook.  Review performance indicators, 
UARL assumptions and each actual and estimated data element for 
accuracy.  Make necessary corrections.  

3.3 Present Findings 

Once water audit data has been validated as accurate, present the wate r 
audit to appropriate personnel in the utility.  
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System Input Volume (corrected for known errors)

Authorized Consumption

Billed Authorized Consumption

Billed Metered Consumption (including water exported)

Billed Unmetered Consumption

Unbilled Authorized Consumption

Unbilled Metered Consumption

Unbilled Unmetered Consumption

Water Losses

Apparent Losses

Unauthorized Consumption

Customer Metering Inaccuracies

Systematic Data Handling Errors

Real Losses

Leakage on Transmission and Distribution Mains

Leakage and Overflows at Utility's Storage Tanks

Leakage on Service Connections up to point of Customer Metering

REVENUE

WATER

WATER (NRW)

NON - REVENUE

The format and components of the water audit are as follows: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The components of the water audit are defined as follows: 

System Input Volume:  The annual volume input to the water supply system. 
 
Authorized Consumption: The annual volume of metered and/or unmetered water taken 
by registered customers, the water supplier and others who are authorized to do so. 
 
Water Losses: The difference between system Input Volume and Authorized Consumption, 
consisting of Apparent Losses plus Real Losses. 
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Apparent Losses:  Unauthorized Consumption, all types of metering inaccuracies and 
systematic data handling errors. 
 
Real Losses:  The annual volumes lost through all types of leaks, breaks and overflows on 
mains, service reservoirs and service connections, up to the point of customer metering. 
 
Revenue Water:  Those components of System Input Volume which are billed and produce 
revenue. 
 
Non-Revenue Water (NRW):  The difference between System Input Volume and Billed 
Authorized Consumption.   
 
Unavoidable Annual Real Losses (UARL):  A theoretical reference value representing the 
technical low limit of leakage that could be achieved if all of today’s best technology could 
be successfully applied.  A key variable in the calculation of the ILI. 
 

UARL (gallons/ day) = 5.41Lm + 0.15Nc) + 7.5Lp x P    where 
Lm = length of water mains, miles 
Nc = number of service connections 
Lp = total length of private pipe, miles = Nc x average distance from curbstop to 
customer meter 
P = average pressure in the system, psi 

 
Infrastructure leak Index (ILI): Ratio of Current Annual Real Losses (CARL) to Unavoidable 
Annual Real Losses (UARL); good for operational benchmarking for Real Loss control. 
 
 
Definitions are taken from the 2009 M36 Manual: Water Audits and Loss Control. 
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Line Category / Components Source and Notes

1 I. System Input Volume FY10 FY09 FY08

2 I-a. Finished water delivered from treatment plants 52,264          54,451            52,656                 2010 CAFR Table IV-E, 2009 CAFR IV-8, 2008 CAFR IV-8

3 II. Authorized Usage

4 a. Billed Metered

5 Retail customers FY10 FY09 FY08

6 Residential 7,122            7,153              6,674                   2010, 2009 and 2008 CAM Residential + Multi-Family

FY10 FY09 FY08

7 Commercial 7,632            6,024              6,067                   2010, 2009 and 2008 CAM Commercial

FY10 FY09 FY08

8 Industrial 261 327                  362                       2010, 2009 and 2008 CAM Industrial

9 b. Billed Unmetered 0 0 0

10 c. Unbilled Metered

11 Non-Revenue Water FY10 FY09 FY08 FY10 FY09 FY08

12 City of New Orleans and public institutions 837.5 561.1              981.2                   210,952$           154,380$          462,928$              2010 and 2009 Water Contributed for Public Purposes Report

13 d. Unbilled Unmetered

FY10 FY09 FY08

14 Capital main construction flushing 1 1 1

Estimate based on 30 chlorination jobs per year with 25K gallons used to flush on each job. (25K 

estimate is based on 12.5K gal/hr measured on auto flushing device used in system for 2 hour 

flush).  2010, 2009 and 2008 uses same estimate.

15
5,226            5,445              5,266                   Assume 10% of water pumped in 2010, 2009 and 2008.

16  Distribution Water Quality FY10 FY09 FY08

17 Flushing for Carrollton & Algiers 10 6.7 34.7

Carrollton estimate based on metered automatic flushing (in 2009) and manual flushing (2008 & 

2009). Manual flushing during June-Sept, 3 time per week, 8 hrs per flush. Auto flushing gal/hr 

used to estimate manual flushing volume. Only data for Venetial Isles subdivision used for this 

estimate. Other flushing amounts not quantified (very few).Estimate of additional 30 MG used 

during boil advisory in Sept - Oct of 2008 due to hurricanes Gustav & Ike. Algiers (.1MG per year) 

estimate based on 2-3 flushing events per year for 2-3 hour duration. Flushing volume not 

metered but assumed to be approximately equal to 12K gallons/hr. 2010 assumes similar auto 

and manual flushing in Venetian Isles to maintain water quality. No emergency flushing in 2010. 

Limited flushing in Algiers.

18 Plant Usage FY09 FY08

19 Carrollton 1,533            1,966              1,548                   

 For 2010, 2009 and 2010, data is an estimate of losses through plant. Estimate based on 

difference between average low lift rate and average fi ltered water rate from Table IV-E of CAFR. 

Filter backwash water is recycled through plant. Sludge discharge is captured in difference 

calculation.

20 Algiers 348 223 223

2009 estimate of losses through plant. Estimate based on difference between average low lift rate 

and average high lift rate from Table V of CAFR.Filter backwash water is subtracted from 

difference. Sludge discharge is captured in calculation. Data from 2008 not provided due to 

obvious errors ( high lift greater than low lift rate).  2008 estimate carried from 2009.

21 Total Authorized Water Consumption 22,971          21,707            21,157                 

22 III.Water Losses (Item I - Item II) 29,293          32,744            31,500                 

SWBNO Detailed Water Audit for FY 2008 - 2010
using American Water Works Association Format

Fire-fighting, street cleaning, flushing 

sewers, cleaning public spaces

Annual CostConsumption Amount
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Line Category / Components Source and Notes

SWBNO Detailed Water Audit for FY 2008 - 2010
using American Water Works Association Format

Annual CostConsumption Amount  
23 IV. Documented Water Losses

24 A. Apparent Losses

25 Customer meter under registration FY10 FY09 FY08 FY10 FY09 FY08

26 Residential, Commercial, Industrial 450                405                  393                       113,461$           111,464$          185,459$              Assume 3% loss of consumption for each meter class.

27 Unauthorized Consumption (theft) 0 0 0

28 Customer meter malfunction (broken meter) 0 0 0

29 Accounts lacking proper billing 0 0 0

30 Accounts not entered into system

31 Conversion of data

32 Internal process failures FY10

33 Leak adjustments (actual revenue loss) 4,157            0 0 2,343,570$        2010 data from SABR286-02

34 B. Real Losses FY10 FY09 FY08

35 Operator error /overflows 0 0 0

36 Known

37 Unknown-SCADA problems

38 Unavoidable annual real loss (UARL) 682                697                  447                       See UARL worksheet for calculation.

39 Recoverable leakage

40 Transmission and distribution main leaks 13 13 13

2009 estimate is based on 90% of the breaks are in 8" water l ines, assume loss of 5 gpm.  A 

monthly work order report is issued which states 140 completed work orders this month and 125 

open work orders for main leaks averaging 48 days old. (Cassworks).  2009 estimate is carried 

from 2008.

41 Service lines 1.3 1.3 1.3
2008 estimate is based on 6" water l ines, assume loss of 3 gpm.  A monthly work order report is 

issued which states 944 completed work orders this month and 1005 open work orders for main 

leaks averaging 70 days old. (Cass Works) 2009 estimate carried from 2008.

42
Leaks on private properties 336 322                  322                       

2010 and 2009 Water Contributed During for Public Purposes Report.  2008 data duplicated 

2009. 

FY10 FY09 FY08

43 Estimated Loss from Distribution System 23,653          31,306            30,323                 5,957,779$        8,613,450$      14,306,333$        

44 Other

45 Real Loss Total 24,685          32,339            31,106                 6,217,844$        8,897,659$      14,675,944$        

46 Documented Water Losses 29,293          32,744            31,499                 8,674,874$        9,009,123$      14,861,403$        

47 Balancing Error (Gap) 0                     0                      0                            Item III - Item IV  
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Unavoidable Annual Real Loss Calculation

Assumptions FY2010 FY2009 FY2008 Notes

Miles of Main 1,590.443      1,791 1,791 2010 CAFR IV-32. 2008 CAFR.  2009 data duplicated 2008 values.

Average psi 62 62 62 Post Katrina East Bank psi avg is 62-68 psi.  West Bank maintains 62 psi exiting water treatment plants (Info on Recovery Drive).

Days in year 365 365 365

Curb stop to meter connections 111,834         109,640 102,575 2009 B&V Final Report on Operations

Average length of curb-stop to meter (ft) 30 30 30 Estimated used based on industry average.

Calculation
Component UARL factor FY 2010 Calculation

Mains (gal/mile/day/psi) 5.41 194,715,233   Mains x miles of main x avg. psi x days

Service Connections 

    Units rate per gal/service connection/day/psi 0.15 379,620,513   units rate per gal x connections x avg. psi x days

    Units rate per gal/mile/day/psi 7.5 107,846,737   units rate per gal/mile/day/psi x connections x avg. psi x days x avg length of curb-stop to meter

FY 2010 Total 682,182,482   682.18       

Component UARL factor FY 2009 Calculation

Mains (gal/mile/day/psi) 5.41 219,269,085   Mains x miles of main x avg. psi x days

Service Connections 

    Units rate per gal/service connection/day/psi 0.15 372,172,980   units rate per gal x connections x avg. psi x days

    Units rate per gal/mile/day/psi 7.5 105,730,960   units rate per gal/mile/day/psi x connections x avg. psi x days x avg length of curb-stop to meter

FY 2009 Total 697,173,026   697.17       

Component UARL factor FY 2008 Calculation

Mains (gal/mile/day/psi) 5.41 219,269,085   Mains x miles of main x avg. psi x days

Service Connections 

    Units rate per gal/service connection/day/psi 0.15 348,190,838   units rate per gal x connections x avg. psi x days

    Units rate per gal/mile/day/psi 7.5 98,917,852     units rate per gal/mile/day/psi x connections x avg. psi x days x avg length of curb-stop to meter

FY 2008 Total 447,108,689   447.11        
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Per Year Per Day

FINISHED WATER DELIVERED Total System Input Volume: 52,264            143.19             Plant Pumpage

AUTHORIZED CONSUMPTION Billed Metered: 15,015.00       41.14

Billed Unmetered: -                 0.00

Unbilled Metered: 837.50            2.29

Unbilled Unmetered: 7,118.40         19.50

Total Authorized Consumption: 22,970.90       62.93

WATER LOSSES

Apparent Losses

Unauthorized Consumption: 0.00 0.00 Theft or illegal use 

Customer Metering Inaccuracies & Leak Adjustments: 4607 12.62 3% Customer meter under registration and leak adjustments

Data Handling Errors: -                 0.00 Accounts lacking proper billing (no estimation available)

Total Apparent Losses: 4,607 12.62 "Paper loss"

Real Losses

Total Real Losses: 24,686 67.63 Physical loss of water from the distribution system

TOTAL WATER LOSSES: 29,293 80.26 Apparent Losses plus Real Losses

SYSTEM DATA

Length of Mains: 1,590             1,590               length (miles) of all pipelines except service connections

Number of Service Connections: 109,640          109,640            number of customers

Connection Density: 69                  69                    # of connections / length of mains (miles)

                             (pipe length betw een curbside and Average Length (feet) of Private Pipe: 30.0 30                    length between stop & main (not included in length of main)

                             customer meter or property boundary)

Average Operating Pressure: 62.00 62                    psi

COST DATA

Total Annual Cost of Operating Water System Per Year: 53,161,832$     Total O&M

Customer Retail Unit Cost Per MG: 3,353.53$         Total O&M / Total Consumption Sold Total Consumption is Billed and Unbilled Metered

Short-Term Marginal Production Cost Per MG: 251.88$            Energy & Chemicals / Total Finished Water Delivered

PERFORMANCE INDICATORS

Financial Indicators

Non-revenue water as percent by volume: 71.3% Unbilled Metered & Unmetered plus Total Water Losses / Total System Input Volume

* Non-revenue water as percent by cost: 44.5% See footnote for formula

Water Resources Indicators

Inefficiency of use of water as a resource: 47.2% Total Real Losses / Total System Input Volume

Operational Efficiency Indicators

Apparent Losses per as percent of system input volume: 8.8% Total Apparent Losses / Total System Input Volume

Real losses per service connection per day (when system is pressurized): 616.85             Total Real Losses / Number of Service Connections

Real losses per mile of main per day (when system is pressurized): 42,524             Total Real Losses / Length of Mains

Real losses per service connection per day per psi (when system is pressurized): 9.95                 Total Real Losses / Number of Service Connections / Average Operating Pressure

**  Unavoidable Annual Real Losses (UARL): 1.84                 UARL estimated using IWA method (See footnote)

Infrastructure Leakage Index (ILI) [Real Losses/UARL]: 36.70

* Non-Revenue Water as Percent by Cost:

(unbilled metered + unbilled unmetered + total real losses) x short-term marginal production cost 22,525.59

total apparent losses x customer retail unit cost 42,332.11

total nonrevenue water x 365 days 23,673,060.10

total nonrevenue water per day / total annual cost of operating water system 44.53%

**

8,604

16,446.00

4,672.16

29,722.46

1,842,792.25

1.84

add totals

total x avg operating pressure

divide by 1,000,000 to calculate per MG per day

FY 2010 PERFORMANCE INDICATORS
MG

IWA/AWWA Calculation for Unavoidable Annual Real Loss (UARL) for CWD for Year 2010:

length of mains x unit rate for UARL  per gal/miles/day/psi

# of service connections x unit rate for UARL per gal/service/day/psi

(# of service connections x avg length of pipe / 5280 ft/mile) x unit rate per gal/mile/day/psi
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Per Year Per Day

FINISHED WATER DELIVERED Total System Input Volume: 54,451            149.18             Plant Pumpage

AUTHORIZED CONSUMPTION Billed Metered: 13,504.00       37.00

Billed Unmetered: -                 0.00

Unbilled Metered: 561.10            1.54

Unbilled Unmetered: 7,709.80         21.12

Total Authorized Consumption: 21,774.90       59.66

WATER LOSSES

Apparent Losses

Unauthorized Consumption: 0.00 0.00 Theft or illegal use 

Customer Metering Inaccuracies: 405.12 1.11 Customer meter under registration 

Data Handling Errors: -                 0.00 Accounts lacking proper billing (no estimation available)

Total Apparent Losses: 405.12 1.11 "Paper loss"

Real Losses

Total Real Losses: 32,270.98 88.41 Physical loss of water from the distribution system

TOTAL WATER LOSSES: 32,676.10 89.52 Apparent Losses plus Real Losses

SYSTEM DATA

Length of Mains: 1,791             1,791               length (miles) of all pipelines except service connections

Number of Service Connections: 113,859          113,859            number of customers

Connection Density: 64                  64                    # of connections / length of mains (miles)

                             (pipe length betw een curbside and Average Length (feet) of Private Pipe: 30.0 30                    length between stop & main (not included in length of main)

                             customer meter or property boundary)

Average Operating Pressure: 62.00 62                    psi

COST DATA

Total Annual Cost of Operating Water System Per Year: 132,226,196$    Total O&M

Customer Retail Unit Cost Per MG: 9,401.01$         Total O&M / Total Consumption Sold Total Consumption is Billed and Unbilled Metered

Short-Term Marginal Production Cost Per MG: 440.33$            Energy & Chemicals / Total Finished Water Delivered

PERFORMANCE INDICATORS

Financial Indicators

Non-revenue water as percent by volume: 75.2% Unbilled Metered & Unmetered plus Total Water Losses / Total System Input Volume

* Non-revenue water as percent by cost: 16.4% See footnote for formula

Water Resources Indicators

Inefficiency of use of water as a resource: 59.3% Total Real Losses / Total System Input Volume

Operational Efficiency Indicators

Apparent Losses per as percent of system input volume: 0.7% Total Apparent Losses / Total System Input Volume

Real losses per service connection per day (when system is pressurized): 776.52             Total Real Losses / Number of Service Connections

Real losses per mile of main per day (when system is pressurized): 49,366             Total Real Losses / Length of Mains

Real losses per service connection per day per psi (when system is pressurized): 12.52               Total Real Losses / Number of Service Connections / Average Operating Pressure

**  Unavoidable Annual Real Losses (UARL): 1.96                 UARL estimated using IWA method (See footnote)

Infrastructure Leakage Index (ILI) [Real Losses/UARL]: 45.10

* Non-Revenue Water as Percent by Cost:

(unbilled metered + unbilled unmetered + total real losses) x short-term marginal production cost 48,909.32

total apparent losses x customer retail unit cost 10,434.35

total nonrevenue water x 365 days 21,660,440.81

total nonrevenue water per day / total annual cost of operating water system 16.38%

**

9,689

17,078.85

4,851.95

31,620.11

1,960,446.57

1.96

FY 2009 PERFORMANCE INDICATORS

total x avg operating pressure

divide by 1,000,000 to calculate per MG per day

MG

IWA/AWWA Calculation for Unavoidable Annual Real Loss (UARL) for CWD for Year 2009:

length of mains x unit rate for UARL  per gal/miles/day/psi

# of service connections x unit rate for UARL per gal/service/day/psi

(# of service connections x avg length of pipe / 5280 ft/mile) x unit rate per gal/mile/day/psi

add totals
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Per Year Per Day

FINISHED WATER DELIVERED Total System Input Volume: 52,656            144.26             Plant Pumpage

AUTHORIZED CONSUMPTION Billed Metered: 13,103.00       35.90

Billed Unmetered: -                 0.00

Unbilled Metered: 981.20            2.69

Unbilled Unmetered: 6,989.30         19.15

Total Authorized Consumption: 21,073.50       57.74

WATER LOSSES

Apparent Losses

Unauthorized Consumption: 0.00 0.00 Theft or illegal use 

Customer Metering Inaccuracies: 393.09 1.08 Customer meter under registration 

Data Handling Errors: -                 0.00 Accounts lacking proper billing (no estimation available)

Total Apparent Losses: 393.09 1.08 "Paper loss"

Real Losses

Total Real Losses: 31,189.41 85.45 Physical loss of water from the distribution system

TOTAL WATER LOSSES: 31,582.50 86.53 Apparent Losses plus Real Losses

SYSTEM DATA

Length of Mains: 1,791             1,791               length (miles) of all pipelines except service connections

Number of Service Connections: 102,575          102,575            number of customers

Connection Density: 57                  57                    # of connections / length of mains (miles)

                             (pipe length betw een curbside and Average Length (feet) of Private Pipe: 30.0 30                    length between stop & main (not included in length of main)

                             customer meter or property boundary)

Average Operating Pressure: 62.00 62                    psi

COST DATA

Total Annual Cost of Operating Water System Per Year: 140,369,843$    Total O&M

Customer Retail Unit Cost Per MG: 9,966.48$         Total O&M / Total Consumption Sold Total Consumption is Billed and Unbilled Metered

Short-Term Marginal Production Cost Per MG: 629.99$            Energy & Chemicals / Total Finished Water Delivered

PERFORMANCE INDICATORS

Financial Indicators

Non-revenue water as percent by volume: 75.1% Unbilled Metered & Unmetered plus Total Water Losses / Total System Input Volume

* Non-revenue water as percent by cost: 20.4% See footnote for formula

Water Resources Indicators

Inefficiency of use of water as a resource: 59.2% Total Real Losses / Total System Input Volume

Operational Efficiency Indicators

Apparent Losses per as percent of system input volume: 0.7% Total Apparent Losses / Total System Input Volume

Real losses per service connection per day (when system is pressurized): 833.05             Total Real Losses / Number of Service Connections

Real losses per mile of main per day (when system is pressurized): 47,711             Total Real Losses / Length of Mains

Real losses per service connection per day per psi (when system is pressurized): 13.44               Total Real Losses / Number of Service Connections / Average Operating Pressure

**  Unavoidable Annual Real Losses (UARL): 1.83                 UARL estimated using IWA method (See footnote)

Infrastructure Leakage Index (ILI) [Real Losses/UARL]: 46.80

* Non-Revenue Water as Percent by Cost:

(unbilled metered + unbilled unmetered + total real losses) x short-term marginal production cost 67,589.72

total apparent losses x customer retail unit cost 10,733.49

total nonrevenue water x 365 days 28,587,968.61

total nonrevenue water per day / total annual cost of operating water system 20.37%

**

9,689

15,386.25

4,371.09

29,446.65

1,825,692.53

1.83

add totals

total x avg operating pressure

divide by 1,000,000 to calculate per MG per day

FY 2008 PERFORMANCE INDICATORS
MG

IWA/AWWA Calculation for Unavoidable Annual Real Loss (UARL) for CWD for Year 2008:

length of mains x unit rate for UARL  per gal/miles/day/psi

# of service connections x unit rate for UARL per gal/service/day/psi

(# of service connections x avg length of pipe / 5280 ft/mile) x unit rate per gal/mile/day/psi
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SWBNO Detailed Water Audit FY 2008 - 2010

Cost Data

Annual Costs Source

2010 2009 2008

O&M Costs 53,161,832$              51,983,969$         66,989,084$         2010 CAFR II-258, 2009 CAFR II-57, 2008 CAFR II-57

Total Chem and Energy 13,164,393$              14,981,504$         24,843,000$         AFIN 880C-13th 2010, AFIN 880C - 13th 2009, AFIN 880 (13th) 2008

Total Metered Sales Revenue 

2010 2009 2008

55,079,772$              50,677,054$         43,995,732$         2010 CAFR II-58, 2009 CAFR II-57, 2008 CAFR II-57

Total Consumption Source

2010 2009 2008

13,745 13,379                    13,384                   2010 CAFR IV-9, 2009 CAFR IV-9, 2008 CAFR IV-9

Revenue / Consumption Source

2010 2009 2008

400,725.88$              378,780.58$         328,718.86$         Total metered sales revenue / total consumption
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1. Introduction  

1.1 Purpose and Scope  
 

The purpose of this report is to analyze the operations and maintenance funding 
requirements for selected areas of operations of the Sewerage and Water Board of New 
Orleans (S&WB).  This analysis focuses on the operational aspects of the Water, 
Sewerage, and Drainage departments of the S&WB.   
 

1.2 Background  
 

The S&WB was created by Act No. 6 of the Louisiana Legislature in 1899 as a special 
board independent of the City of New Orleans government to develop, operate, and 
maintain the water and sewerage systems in the City.  The Louisiana Legislature in 1903 
granted the control of the drainage system for the City to the S&WB. The water, 
sewerage, and drainage systems have expanded in conjunction with the growth of New 
Orleans.   
 
1.3 Overview  
 
The analysis examined seven areas of operations of the S&WB: 
 

• Meter Service 
• Drainage Pumping 
• Sewerage Pumping 
• Water Pumping and Power 
• Purification 
• Facility Maintenance 
• Networks 
 

 
Each department was examined for staffing levels and costs of operation.  
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2. Meter Service 
 
The Meter Service department is responsible for reading the meters used by the S&WB. 
These meters included both billed and unbilled water in the S&WB service area. 
Currently, the Meter Service department reads and maintains 116,146 meters.  These 
meters are broken down into the following categories. 
 
Table 2.1 – Number of Meters by Type 
 

Category Number 
Single Family Residence 99,293 
Multifamily Residence 4,750 
Commercial 10,728 
Industrial 24 
Dual Service 1351 
Total 116,146 

   
In review of the meter distribution, 15,503 meters are considered large meters.  These 
meters are large contributors to the revenue of the S&WB.  However, large meters are 
also subject to deterioration of accuracy after 10 years of operation.  These meters can 
lose up to 3% of accuracy per year after 10 years of operation depending on water 
quality.  The other problems with these meters are improper installation and poor 
selection of meter type.  Each of these problems will significantly impact the accuracy of 
the reading.  We recommend that the S&WB data log all large meters.  Data logging will 
verify the accuracy of these meters and identify the meters to be replaced.  
 
In review of the operations budget for this department, there is not an identified capital 
item designated for meter replacement.  A best practices meter replacement program 
requires the replacement of 10 percent of the entire meter system each year.   In 
consideration of the replacement, the commercial and industrial meters should be 
considered first.  The return on investment for these meters is usually less than a year 
payback for cost of replacement through increased revenues. 
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2.1 Staffing 
There are 90 authorized positions in this department. The following is the distribution of 
positions within the department. 
 
Table 2.2 – Meter Service Department Staffing 
 

Position 
Number of 

filled 
Number 
of Open Total 

Field Supervisor 6 1 7 
Laborer 5 2 7 
Office Assistant Trainee 1 0 1 
Office Assistant 4 2 0 2 
Office Support Specialist 2 0 2 
Public Works Maintenance Worker 1 2 0 2 
Public Works Maintenance Worker 2 1 0 1 
Sr. Office Support Specialist 1 0 1 
Water Service Inspector 1 32 7 39 
Water Service Inspector 2 20 0 20 
Water Service Inspector 3 5 3 8 
Total 77 13 90 
 
 
The industry standard for reading meters per day is 300/day/employee.  Based on a 22-
day reading cycle, 18 meter readers would be required. Allowing for vacations and sick 
leave, this number could be increased to 21. These employees would only perform 
meter reading.  Using the typical 6 to 1, employees to supervision, 4 field supervisors 
would be required.  Other functions of the meter service division could be handled by 
another 27 people, including meter replacement and testing.   
 
There is a potential problem developing in the leadership of this department. The 
following table shows the number of employees with civil service greater than 20 years. 
There are 20 employees who have more than 20 years of experience.  The leadership 
positions of Field Supervisors have the most potential to create significant problems for 
the S&WB. Loss of these individuals will result in a loss of institutional knowledge for the 
meter operation for the S&WB.  There is currently no succession plan in place for the 
concentrated training of potential management employees or the identification of 
potential successors to the Field supervisors.  The development of a succession plan is 
an urgent need. 
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Table 2.3 – Meter Service Department Staffing Demographics 
 
 
 

 
As in all of the departments reviewed, the loss of institutional knowledge and the lack of 
a formalized process for this knowledge transfer will significantly impact the S&WB. We 
recommend the establishment of core knowledge teams composed of the most senior 
employees and identified employees to become the new repository of the institutional 
knowledge.  The purpose of these teams will be to identify and capture the crucial 
undocumented institutional knowledge vital to the operation of the S&WB.   

Position 

Employees 
with  20 
plus Civil 
Service 

Total 
Number of 
Employees Percentage 

Field Supervisor 6 7 86% 
Laborer 0 7 0% 
Office Assistant Trainee 0 1 0% 
Office Assistant 4 2 2 100% 
Office Support Specialist 2 2 100% 
Public Works Maintenance Worker 1 1 2 50% 
Public Works Maintenance Worker 2 0 1 0% 
Sr. Office Support Specialist 1 1 100% 
Water Service Inspector 1 0 39 0% 
Water Service Inspector 2 4 20 20% 
Water Service Inspector 3 3 8 38% 
Total 20 90 22% 
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3. Drainage Pumping and Power Distribution 
 
The S&WB maintains the Stormwater Drainage System for the City of New Orleans and 
2,250 acres of Jefferson Parish. The system removes storm water from inside the 
hurricane protection levee system and pumps it into Lake Pontchartrain, the Industrial 
Canal, the Intracoastal Waterway, and the Bayou Bienvenue.   The system currently 
consists of: 

• 23 Major drainage pump stations; 
• 13 underpass stations; 
• 260 miles of open and covered canals; and 
• 1,515 miles of pipes. 

 
3.1 Staffing  
The S&WB system’s pumping capacity is greater than the flow of the Ohio River (44,223 
CFS).  The staffing for this department is allocated in nine divisions. 
 
Table 3.1 – Drainage Pumping Staffing 
 

Division Description 

Number of 
Filled 

Positions 

Number of 
Open 

Positions 
Total 

Positions 
2100 Superintendent-Drainage Pumping 2 0 2 
2200 Central Control 12 3 15 
2300 Drainage Pumping Supervisor 2 0 2 
2301 Unmanned DPS Maintenance 6 0 6 
2302 DPS Maintenance-Employees 5 0 5 
2310 Old City 33 3 36 
2320 Algiers Drainage Operations 4 1 5 
2321 Station #11 4 0 4 
2330 Unmanned Drainage Stations 12 0 12 
Total  80 7 87 
 
This department has seen a significant decrease in the number of employees.  In 1996 
prior to any contract operations pressures, this department had a total of 174 
employees.  As a result of contract operations pressures in 2001, the department 
reduced overall staff to 139.  Currently, there are 87 positions in this department.  
Based on the number of pump stations, canals, and pipes, this department is 
understaffed.  Based on 0.06 FTEs per mile of pipe and canal, the total number of 
employees should be 107.  This number is higher than the current staffing level but 
below historic operating levels. The uniqueness of the S&WB operation of drainage 
stations does require an additional adjustment to the number.  Due to the crucial nature 
of the pump stations and their ability to maintain operation, we feel that 107 employees 
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may be low based on the complexity and the requirements to operate the stations.  The 
right size number for this department should be 115 employees. 
 
The following table shows the labor distribution and number of employees with more 
than 20 years of civil service.  Review of this data shows that there is a great potential of 
loss of institutional knowledge from employees that currently operate the drainage 
stations.  As an example, twenty-three Pumping and Power Plant Operators have more 
than 20 years of civil service indicating these employees may be close to retirement.  
These individuals have the skills required for the operation of the pump stations.  Loss of 
this skill set would create significant problems for operation and maintenance of these 
crucial stations.  The table also reveals that over 46 percent of the total number of 
employees has more than 20 years in civil service.  These stations are critical to be 
maintained and operated.   
 
Table 3.2 – Drainage Pumping Staffing Demographics 
 

Position 

Number of 
Employees 

with 20 yrs plus 
Civil Service 

Total 
number of 
positions Percentage 

Drainage & Sewerage Pump 
Supervisor 

1 1 100% 

Laborer 0 2 0% 
Office Support Specialist 1 1 100% 
Power Dispatcher 1 0 4 0% 
Power Dispatcher 2 2 4 50% 
Power Dispatcher 3 1 1 100% 
Power Dispatcher 4 1 1 100% 
Pumping and Power Plant Operator 23 28 82% 
Pumping Plant Operator 6 22 27% 
Pumping Stations Supervisor 2 2 25% 
Pumping Stations Supervisor Asst 2 3 67% 
Utility Plant Worker 0 17 0% 
Wastewater Treatment Plant Op 1 1 1 100% 
Total 40 87 46% 
 
As in all of the departments reviewed, the loss of institutional knowledge and the lack of 
a formalized process for this knowledge transfer will significantly impact the S&WB. We 
recommend the establishment of core knowledge teams composed of the most senior 
employees and identified employees to become the new repository of the institutional 
knowledge.  The purpose of these teams will be to identify and capture the crucial 
institutional knowledge vital to the operation of existing and new facilities of the S&WB.
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4. Sewerage Pumping 
 
Wastewater is transported to the two wastewater treatment plants through force 
mains.  These force mains receive flow from gravity collection systems, consisting of 
miles of lateral and trunk sewers and 84 lift stations.  Sewage pumping Stations A and D 
on the East Bank and Station C on the West Bank are attended stations.  Sewage 
Pumping Station A houses a supervisory control and data acquisition (SCADA) system 
that monitors the operation of all the other stations. The following table shows the 
distribution of personnel between the divisions.   
 
Table 4.1 – Sewerage Pumping Staffing 
 

 
Division 

 
Description 

Number 
of Filled 

Positions 

Number 
of Open 
Positions 

 
Total 

Positions 
2400 Sewerage Pumping Supervisor 15 2 17 
2401 Sewer PS Maintenance 3 0 3 
2412 Automatic Stations-Algiers 2 1 3 
2413 Maintenance Sewer Stations-Algiers 2 1 3 
Total  22 4 26 
 
The following table shows that training for new Pumping and Power Plant Operators will 
be required based on the number of employees with civil service greater than 20 years 
and the required skill set that has to be maintained to produce power within the S&WB 
system. 
 
Table 4.2 – Sewerage Pumping Staffing Demographics 
 

 
 
Position 

Number of 
Employees with 
20 yrs plus Civil 

Service 

 
Total number 
of positions 

 
 

Percentage 
Public Works Maint Wrk 2 1 1 100% 
Pumping and Power Plant Operator 2 3 67% 
Pumping Plant Operator 2 10 20% 
Pumping Stations Supervisor 1 2 50% 
Pumping Stations Supervisor Asst 2 3 67% 
Utility Plant Worker 0 7 0% 
Total 8 26 31% 
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5. Water Pumping and Power 
 

The mission of the Water Pumping and Power department is steam production and the 
generation of 25 Hertz power.  The facilities located at the Carrollton power plant 
include three steam turbines and one gas turbine for a total capacity of 61 megawatts as 
well as high pressure water pumping. The steam required for the turbines is generated 
in the six boilers with a total nominal capacity of 750,000 pounds of steam per hour.  
 
The power station at the Algiers Water Treatment Plant is capable of generating 60 cycle 
power using diesel generators. The station generates sufficient power to support 
operations at the Algiers Water Treatment Plant.  The station can perform a frequency 
change from 25 cycle power supplied from the Carrollton power plant to 60 cycle 
power.  
 
The following table shows the distribution of personnel between the divisions that 
compose the Water Pumping and Power department.  
 

Table 5.1 – Water Pumping and Power Staffing 
 
 
 
Division 

 
 
Description 

Number 
of Filled 

Positions 

Number 
of Open 
Positions 

 
Total 

Positions 
3100 Superintendent 6 0 6 
3102 Shift Employees/NO River Station 5 0 5 
3103 Intake Maintenance/NO River Station 2 0 2 
3111 Boiler Operation 20 8 28 
3112 Boiler Room Maintenance Employees 8 1 9 
3130 Pumping Operations 7 1 8 
3131 Water Pumping Maintenance Personnel 4 1 5 
3135 Steam Turbine Generators 7 2 9 
3137 Maintenance Employees for Generators 6 1 7 
3150 Station C 7 0 7 
3151 Minor Maintenance Employees Station C 8 0 8 
3152 O&M Algiers Station 2 1 3 
Total  82 15 97 
 
Of the four Pumping and Power Plant Operators designated for this department, three 
have civil service experience over 20 years.  The other vulnerable position is the Steam 
Plant Engineer 3 position.  This is a key position necessary for successful power plant 
operation.   
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Table 5.2 – Water Pumping and Power Staffing Demographics 
 

 
 
Position 

Number of 
Employees 

with 20 yrs plus 
Civil Service 

 
Total 

number of 
positions 

 
 

Percentage 
Admin Support Specialist 1 2 50% 
Boiler Plant Operator 1 4 25% 
Laborer 0 14 0% 
Power Dispatcher 3 1 1 100% 
Power Dispatcher 4 0 1 0% 
Principal Engineer 0 1 0% 
Pumping and Power Plant Operator 3 4 75% 
Pumping Plant Operator 3 14 21% 
Steam Plant Engineer 1 2 10 20% 
Steam Plant Engineer 2 10 15 67% 
Steam Plant Engineer 3 0 2 0 
Steam Plant Engineer 4 1 2 50% 
Utility Plant Worker 1 21 5% 
Utility Senior Services Admin 1 1 !00% 
Wastewater Treatment Plant Operator 3 1 1 100% 
Water Chemist 3 0 7 0% 
Total 25 100 25% 
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6. Purification 
. 
The S&WB operates two water treatment plants.  The Carrollton plant, which has a 
design capacity of 232 mgd, is treating approximately 140 mgd of water for the East 
Bank of Orleans Parish.  The water treatment process at the plant consists of: 

• Coagulation / Flocculation with a polymer and ferric sulfate; 
• pH adjustment for corrosion control with lime; 
• Sedimentation; 
• Disinfection using chlorine and anhydrous ammonia; 
• Fluoridation using hydrofluorosilicic acid; 
• Sequestration using sodium hexametaphosphate; and 
• Filtration and discharge into the distribution system. 

 
Due to problems in the distribution system, the Carrollton Plant produces over 130 mgd 
of water to maintain adequate pressure in the distribution system. The Board 
historically maintained pressure at 68-72 psi. 
 
The Algiers plant has a design capacity of 40 mgd.  The treatment process at the plant is 
similar to that at the Carrollton facility, utilizing the same chemicals with a slightly 
modified application scheme in the upflow clarifiers.  Currently, the plant is treating 
approximately 11 mgd of water and is serving the predominantly residential West Bank 
portion of the Parish.  
 
The S&WB has a water quality laboratory located at the Carrollton Water Treatment 
Plant.  This laboratory conducts daily analyses of the river water quality and treated 
water for distribution.  Water samples from the distribution network are also analyzed 
regularly.  The lab is certified by the Louisiana Department of Health and Hospitals for 
analysis of coliform bacteria.  In addition to coliform analysis, the lab also collects 
samples for protozoan analysis. The lab also conducts the following tests: 

• Hardness; 
• Turbidity; 
• Fluoride; 
• Ammonia; 
• pH; 
• Alkalinity; 
• Chlorine residual; 
• Solids; and 
• Volatile organic compounds.   

 
The following table shows the distribution of personnel in the divisions composing the 
Purification Department. 
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Table 6.1 – Purification Staffing 
 
 
 
Division 

 
 
Description 

Number of 
Filled 

Positions 

Number 
of Open 
Positions 

 
Total 

Positions 
3200 Superintendent 3 0 3 
3210 Laboratory 9 1 10 
3220 Carrollton Supervisor 4 0 4 
3221 Chemical House 8 0 8 
3222 Door  Unit 1 0 1 
3223 Maintenance and Relief 4 1 5 
3225 Reservoir Washing Labor 2 1 3 
3226 Sycamore Filters 8 0 8 
3227 Mtcc Employees/Sycamore Filters 6 0 6 
3228 Mtcc Employees/Claiborne filters 3 0 3 
3229 Claiborne Filters 2 0 2 
3240 Algiers Supervisor 3 0 3 
3241 Maintenance & Relief 5 1 6 
3242 Head House 5 0 5 
3243 Filter #2 6 0 6 
Total  69 4 73 
 
 
Based on an industry standard of 0.62 FTEs per mgd produced, the S&WB requires 81 
FTEs.  This is an increase from the 73 authorized positions.  The S&WB could significantly 
enhance operations by fully staffing the authorized positions. 
 
The following table shows the problem developing with this department due to: 
 

 aging of key personnel 
 need to stay ahead of water quality regulations and other regulations (EPA, 

DEQ, DOT, and DHS) 
 aging of infrastructure 
 state certification requirements of operator 

 
In the high skills area of Water Purification Operators, the S&WB is facing mass 
retirement of these individuals due to their service longevity.  
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Table 6.2 – Purification Staffing Demographics 
 

 
 
 
Position 

Number of 
Employees 
with 20 yrs 
plus Civil 
Service 

 
 

Total 
number of 
positions 

 
 
 

Percentage 
Laboratory Technician 1 0 2 0% 
Laboratory Technician 2 0 1 0% 
Laboratory Technician 3 1 1 100% 
Laborer 1 2 50% 
Office Assistant 3 0 1 0% 
Office Support Specialist 0 1 0% 
Public Works Maint Wrk 1 1 1 100% 
Public Works Supervisor 1 1 1 100% 
Sr Office Support Specialist 0 1 0% 
Utility Plant Worker 0 13 0% 
Utility Senior Services Mgr 1 1 100% 
Utility Service Administrator 0 1 0% 
Water Chemist 1 0 1 0% 
Water Chemist 2 0 1 0% 
Water Chemist 3 0 2 0% 
Water Purification Operator 1 6 14 43% 
Water Purification Operator 2 15 22 68% 
Water Purification Operator 3 4 4 100% 
Water Purification Operator 4 3 3 100% 
Total 33 73 45% 
 
As in all of the departments reviewed, the loss of institutional knowledge and the lack of 
a formalized process for this knowledge transfer will significantly impact the S&WB. We 
recommend the establishment of core knowledge teams composed of the most senior 
employees and identified employees to become the new repository of the institutional 
knowledge.  The purpose of these teams will be to identify and capture the crucial 
undocumented institutional knowledge vital to the operation of the S&WB. 
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7. Facility Maintenance 
 

The Facility Maintenance Department provides major electrical; welding and fabrication, 
meter installation, removal and maintenance; and mechanical maintenance for all Board 
facilities except the contractor-operated wastewater treatment plants. The 
Maintenance Department has the specialized equipment to maintain the plant process 
equipment, drainage stations, sewer lift stations, power generation equipment, and 
water meter servicing. Automated lathes and mills provide the department with the 
ability to fabricate parts when replacement parts are excessively expensive or no longer 
available.   
 
The following table shows the distribution of personnel between the divisions.  There 
are significant unfilled positions that severely impact the efficiency of this department. 
 
Table 7.1 – Facility Maintenance Staffing 
 
 
 
Division 

 
 
Description 

Number 
of Filled 

Positions 

Number 
of Open 
Positions 

 
Total 

Positions 
4000 Chief of Facility Maintenance 2 2 4 
4100 Electrical Maintenance Superintendent 1 1 2 
4110 Outside System 3 1 4 
4120 Inplant System 6 0 6 
4130 Communication-Drainage/Sewerage 7 1 8 
4260 Plant Maintenance 7 3 10 
4270 Meter Repairs 9 5 14 
4300 Mechanical Maintenance Superintendent 9 5 14 
4310 Carrollton 8 3 11 
4320 Field Crews 9 0 9 
4330 Welding & Fabrication 8 2 10 
Total  69 23 92 
 
Based on an industry standard of 0.75 FTEs per mgd produced for intensive 
maintenance activities, this department requires 98 FTEs.  In 1996, this department had 
104 employees with 136 allocated positions, which were reduced to 86 employees in 
2001 as a result of contract operations pressures as well as inability to attract and hire 
skilled trades due to low pay scales. In review and interviews with staff, the S&WB has 
lost significant capacity to maintain the equipment properly due to shortage of 
personnel, age of existing equipment, and addition of new equipment.  Currently, 26 
positions remained unfilled of the 91 total positions allocated to the Department.  It is 
very important that this department is fully staffed in order to maintain operations and 
reduce the number of expensive and time restrictive contracts for repairs of essential 
equipment. 
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The following table presents the looming problem of the loss of skilled labor to potential 
retirement of key positions.  The S&WB has equipment that requires many of their 
replacement parts to be manufactured on site due to the age of the equipment and 
unavailability of replacement parts.  One position, Utility Master Maintenance 
Supervisor, a top-level supervisory position within the department, has 100% of the 
employees with civil service longevity greater than 20 years.  The loss of the institutional 
knowledge of these individuals would severely impact the S&WB mission to provided 
service to its customers. 
 
Table 7.2 – Facility Maintenance Staffing Demographics 
 

Position 

Number of 
Employees 
with 20 yrs 
plus Civil 
Service 

Total number 
of positions Percentage 

Engineer in Training 2 0 1 0% 
Laborer 0 5 0% 
Management Development Specialist 0 1 0% 
Office Assistant 4 0 1 0% 
Office Support Specialist 0 0 0% 
Public Works Maint Wrk 1 0 1 0% 
Sr Office Support Specialist 4 4 100% 
Util Maint Assist Tech 1 0 8 0% 
Util Maint Assist Tech 2 0 5 0% 
Utilities Deputy Maint Manager 1 1 100% 
Utilities Licensed Maint Tech 0 2 50% 
Utilities Master Maint Specialist 1 4 13 31% 
Utilities Master Maint Specialist 2 2 6 33% 
Utilities Master Maint Supervisor 9 11 82% 
Utilities Skilled Maint Tech 0 9 0% 
Utilities Maint Supervisor 2 2 100% 
Utilities Maint Tech 1 0 8 0% 
Utilities Maint Tech 2 3 4 75% 
Utility Senior Services Mgr 0 4 0% 
Utility Service Administrator 1 1 100% 
Utility Senior Services Admin 1 1 100% 
Total 27 91 31% 
 
Note: these demographics do not reflect the percentages of personnel that can retire 
through the “Rule of 80” program. 
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8. Networks 
 

The mission of the Networks Department is the maintenance of the sewer system, the 
drainage system, and the water distribution system. The Networks department also 
maintains all fire hydrants in the S&WB in conjunction with the fire department.   
 
The Networks department also administers the paving contract for city streets requiring 
repair from Network maintenance activities.  Networks has several maintenance 
contracts to assist with the maintenance of the water distribution, wastewater 
collection, and drainage stations. The following table shows the distribution of 
personnel in the various divisions comprising the Networks Department.  This 
department has one of the lowest vacant jobs in the S&WB.  
 
Table 8.1 – Networks Staffing 
 
 
 
Division 

 
 
Description 

Number of 
Filled 

Positions 

Number 
of Open 
Positions 

 
Total 

Positions 
6001 Zone 1 39 2 41 
6002 Zone 2 15 2 17 
6003 Zone 3 33 4 37 
6004 Zone 4 32 8 40 
6005 Zone 5 32 3 35 
6006 Zone 6 25 1 26 
6007 Zone 7 35 4 39 
6010 Field Service Center 10 0 10 
6400 Networks Operations A 2 0 2 
6500 Networks Technical Services 8 3 11 
6600 Networks Operation B 2 0 2 
Total  233 27 260 
 
Networks maintain both water and wastewater lines.  The industry average for 
combined maintenance of systems is 0.031 FTEs per mile of system.  The S&WB 
maintains 1,794 miles of water lines and 6,860 miles of wastewater collection lines for a 
total length of 8,654 miles of lines maintained.  Based on 0.031 FTEs per mile of system, 
268 FTE would be required for the proper maintenance of the systems.  The S&WB is 8 
employees short of the required number of employees if the department was fully 
staffed.  It is interesting to note that in 1996 this department had 474 employees.  In 
response to the privatization efforts, the S&WB had reduced this number down to 341. 
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As in all the departments of the S&WB, there is a significant problem in the loss of 
institutional knowledge due to the possible retirement of skilled personnel.  This is 
critical in this department.  Over 101 Networks employees have more than 20 years of 
civil service.  In many positions in the Networks department, 100 % of the employees 
have more than 20 years.  Networks face the greatest challenge in loss of these skills 
required to maintain the distribution and collection system.  A training program has to 
be instituted as soon as possible. 
 
Table 8.2 – Networks Staffing Demographics 
 
 
 
 
 
Position 

Number of 
Employees 
with 20 yrs 
plus Civil 
Service 

 
 

Total 
number of 
positions 

 
 
 
 

Percentage 
Admin  Support Specialist 1 0 1 0% 
Admin Support Specialist 2 1 2 50% 
Engineer in Training 0 1 0% 
Net Master Maintenance Tech 1 26 31 84% 
Net Master Maintenance Tech 2 7 7 100% 
Net Quality Assurance & Safety Insp 5 7 71% 
Net Senior Maintenance Tech 1 26 61 43% 
Net Senior Maintenance Tech 2 15 50 30% 
Networks Planner/Scheduler 1 2 50% 
Networks Zone Manager 1 5 6 83% 
Network Maintenance Tech 1 6 34 18% 
Network Maintenance Tech 2 9 37 24% 
Office Assistant 1 0 2 0% 
Office Assistant 2 2 2 100% 
Office Assistant 3 1 3 33% 
Office Assistant 4 1 2 50% 
Office Assistant Trainee 1 4 25% 
Office Support Specialist 0 2 0% 
Sr. Office Support Specialist 1 2 50% 
Sr. Engineer 0 1 0% 
Technical Specialist 0 1 0% 
Utility Services Admin 1 2 50% 
Total 101 260 39% 
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9. Observations and Recommendations 
 
The S&WB has shown significant flexibility in responding to the challenges of operation 
in the 21st century.  There have been lasting effects to the S&WB related to Hurricane 
Katrina.  The challenges of operating a utility with significantly reduced staff from Pre-
Katrina levels coupled with an aging workforce requires additional adaptation by the 
S&WB.  The following is a summary of our observations: 
 

1. The S&WB faces a significant loss of institutional knowledge in the next five 
years due to the retirement of key individuals. 

2. There is no formal method established to retain or capture this institutional 
knowledge or transfer to remaining employees. 

3. The S&WB faces a significant leadership gap due to retirement of supervisors 
and team leaders in the next five years. 

4. There is no formalized training program for preparing employees to assume 
leadership positions in the various departments of the S&WB. 

5. Although significant data is captured by the S&WB, this data is not being 
effectively used to improve the performance and operations of the S&WB. 

6. The reduced maintenance staffing levels has impacted the equipment availability 
for operation. 

7. There is limited training and cross training of employees to give the S&WB the 
flexibility and capability of maintaining an aging system. 

8. The Unaccounted for Water has significant impacts on operational costs to the 
S&WB.  The Carrollton Water Plant produces water at a greater rate than Pre-
Katrina to maintain system pressure.  

9.  There is no active program for large meter replacement.  An active meter 
replacement of large meters would have a significant return on investment. 

10. The S&WB is delivering service to their customers even though significant 
understaffed in many department. 

 
Based on our observations, the following recommendations are offered: 

1. Establish a performance matrix using the following criteria for improvement of 
operations: 
1.1 Product Quality 

1.1.1 Measure quality regulatory compliance 
1.1.2 Measure quality service delivery 

1.2 Customer Satisfaction 
1.2.1 Measure number and type of customer complaints 
1.2.2 Measure customer service delivery 
1.2.3 Survey customer satisfaction 

1.3 Employee and Leadership Development 
1.3.1 Measure employee retention and satisfaction 
1.3.2 Establish protocols and best management practices for core skills 
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1.3.3 Develop a workforce succession plan 
1.4 Operational Optimization 

1.4.1 Monitor and develop control charts for effective use of chemicals, 
gas, electric and other utilities, supported by SCADA for process 
monitoring and reporting. 

1.4.2 Establish an effective large meter replacement program 
1.4.3 Establish an effective small meter replacement program 
1.4.4 Monitor and measure work orders generated and develop 

benchmarks to improve service 
1.4.5 Monitor and measure work orders to determine levels of 

preventative and predictive work order and levels of emergency work 
orders 

1.4.6 Monitor and measure work orders to level maintenance work across 
the S&WB and allow work across districts 

1.4.7 Continue the active program to reduce Unaccounted for Water 
1.4.8 Coordinate required improvements to the water and wastewater 

systems with street reconstructions generated due to Hurricane 
Katrina with the Public Works Department 

1.4.9 Establish weekly roundtables conducted by senior supervisors to 
perform knowledge transfer of acquired skills and experiences. 

1.4.10 Hold monthly Boardstats meetings where each department is 
required to discuss their performance benchmarks and their current 
process in meeting them.  This follows the old adage, “What gets 
measured gets improved.” 

1.4.11 Benchmark against other comparable utilities on a quarterly or yearly 
basis. 

1.5 Financial Viability 
1.5.1 Develop each supervisor to become a business manager who 

effectively manages the funds and resources entrusted to them. 
1.5.2 Maintain procedures which encourage fiscal responsibility by all 

employees 
1.5.3 Direct resources to maintain and improve the system for high Bond 

ratings 
1.5.4 Reduce costs of services to improve coverage of rates by the 

customers to minimize future rate increases 
1.6 Infrastructure Stability 

1.6.1 Continue to develop the computerized Asset Inventory linked to a GIS 
map of the S&WB service areas 

1.6.2 Focus the capital improvement budgets to provide system renewal 
and replacement at sustainable rates 

1.6.3 Focus maintenance efforts to maintain distribution, collection and 
drainage assets based on their criticality to ensure the integrity of 
these systems. 
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1.6.4 Reduce the emergency work orders versus the planned and predictive 
maintenance ratio thorough increasing more planned and predictive 
maintenance activities. 

1.7 Operational Resiliency 
1.7.1 Continue to conduct emergency drill activities to stimulate hurricane 

conditions to ensure all emergency proceeds are current 
1.7.2 Monitor all recordable incidents of injury or illness and conduct safety 

investigations to improve work place practices. 
1.7.3 Monitor the number and type of insurance claims 
1.7.4 Conduct routine risk analysis of all operations to reveal weakness and 

vulnerabilities. 
1.7.5 Maintain intergovernmental agreements for emergency aid and 

response during crises situations. 
1.8 Community Sustainability 

1.8.1 Focus all operational efforts to reduce costs while maintaining 
required service levels to ensure service affordability by the 
customer. 

1.8.2 Plan infrastructure projects which address the community needs as 
well as the S&WB needs. 

1.9 Water Resource Adequacy 
1.9.1 Move to managing water production based on demand requirements 

after completion of the Unaccounted for Water program.  Current 
operation is based on maintaining system pressure due to significant 
distribution problems related to Hurricane Katrina. 

1.9.2 Continue to develop wetland assimilation projects to improve the 
wetlands contained in the S&WB service area. 

1.10 Stakeholder Understanding and Support 
1.10.1 Enhance the program of stakeholder consultation through public 

meetings and events 
1.10.2 Continue to survey stakeholders satisfaction 
1.10.3 Develop formalized programs for receiving stakeholders inputs both 

internal stakeholders (Employees) and external (Customers). 
1.10.4 Continue to provide information on the S&WB through the website 

and public relations office. 
1.10.5 Develop a speaker’s bureau to provide speakers to local civic clubs 

and organizations to talk about the progress and the impacts of the 
S&WB. 

2. The S&WB has made improvements in the amount of inventory maintained.  The 
S&WB should reexamine the inventory levels held based on the number of days 
an item remains in inventory and its availability from vendors.  If an item is 
readily available only emergency amounts should be maintained in the system.  
The shelf life of individual items should also be examined.  The purpose of this 
analysis is to reduce the amount of material bought and held in inventory by the 
S&WB while continuing to maintain service.  This reduction would move the 
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S&WB into a “just-in-time” mode while having sufficient resources to respond to 
emergencies.  This will also require the development of vendors as partners to 
provide materials in this mode. 

3. S&WB should consider pursuing ISO 14001 certification.  This process pushes an 
organization to perform at “World Class” operational levels due to the required 
documentation and performance requirements.  Several utilities have achieved 
this including the City of Charleston, South Carolina that has a similar sized 
system. 

4. S&WB has significant staffing issues due to staff attrition, retirement and losses 
due to Hurricane Katrina.  We recommend that the S&WB begin a significant 
recruiting effort to fill maintenance positions and leadership positions. 

5.  S&WB should consider establishing a position of Performance Manager who 
would be in charge of the performance matrix and monitoring the various 
departments’ compliance.  This person would report directly to the Assistant 
superintendent. 
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1. INTRODUCTION 
 
Increasing capital costs are one of the primary rate drivers of many utilities across the country.  
As expected, in a system with significant aging infrastructure and one that has been severely 
damaged by hurricanes and floods, the Sewerage and Water Board of the City of New Orleans 
(SWBNO or Board) has created a substantial Capital Improvements Program (CIP).  Due to the 
impact of the CIP on current and future rates, Infinity Engineering Consultants, LLC (Infinity) 
performed a high level review of the capital program.  This review was not intended to provide 
a detailed analysis of the CIP or provide value engineering, but to assess the reasonableness of 
the prioritization and the cost estimate processes.  The review was undertaken on an interim 
CIP from the Spring of 2011.  This version of the CIP will continue to be updated, which is not 
uncommon, particularly for utilities with a large number of projects involving the US Army 
Corps of Engineers (COE).  This review is provided as a component of the financial planning and 
rate study conducted by Raftelis Financial Consultants, Inc. 

 
SWBNO has prepared a list of proposed capital projects for the water, sewerage, drainage, and 
power systems to be completed in the next 10 years.  These listings are forecasts, not 
commitments, of projects and provide descriptions, cost estimates, and corresponding funding 
sources while also prioritizing each capital project.  Current funds are insufficient to fund all 
projects listed.  Infinity used field experiences, comparisons with other municipalities, and 
published guidelines to focus on the review of: 

• Integration of the Board’s CIP with the current New Orleans Master Plan; 
• program schedules; 
• cost analysis and procedures; 
• prioritization methods; and 
• general reasonableness for each project. 

Based on this review, we have provided suggestions for improved practices.   
 



9/28/2011 C-2  
 

2. QUALIFICATIONS OF INFINITY ENGINEERING 
CONSULTANTS, LLC 

 
Infinity Engineering Consultants, LLC is a multi-disciplinary engineering firm specializing in the 
design of water and sewer transfer and treatment systems, flood prevention structures and 
drainage control systems. Infinity has produced construction documents for several Board 
projects and for several surrounding municipalities.  Infinity is locally owned and operated.   
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3. SUMMARY OF THE EXISTING CAPITAL PROGRAM 
 
SWBNO staff have prepare a separate CIP for each system with the exception of the power 
system.  Improvements associated with the power system are included in the CIPs of the other 
three systems. 
 
3.1 Water 
 
The reviewed CIP for water purification and distribution related projects consisted of 205 total 
projects and spans 10 years from 2011-2020.  The proposed CIP budget for these projects is 
estimated at approximately $476.6 million.  Due to the age and condition of the Board’s water 
purification plants and distribution system, investments in replacement and rehabilitation are a 
major cost. As a result, repair projects commonly trump growth projects.  Growth related 
projects account for just over $105.9 million, while repair related projects account for over 
$244.0 million. Regulatory compliance related projects account for over $126.7 million.   

 
A yearly summary of the water CIP and funding sources are provided in Table 1 below.  
Appendix A provides a full list of water CIP projects. The list only displays projects currently 
under consideration by the Board.  As seen in Figure 1, Repairs and Replacement account for 
more than 50% of the CIP due to the system age and current condition. Also as seen in Table 1, 
the estimated CIP funding requirements for near term years 2011 - 2014 are 123% to 283% 
greater than years 2015 – 2020. This difference is due to two reasons: 1) aging equipment is in 
need of immediate Repairs and Replacement; and 2)  additional projects may be identified as 
time passes and as equipment is required to be replaced or updated.  The need to replace failed 
equipment or to meet new regulatory requirements may arise resulting in additional projects.  
The number of projects and funding requirements for future years will likely increase as time 
passes. 
 
In accordance with the City’s Master Plan, the SWBNO is to support a multi-faceted funding 
program by developing funding strategies combining federal, state, local bond, and local rate 
financing.  As seen in Figure 1 below, the current financial plan forecasts 68% of CIP project 
costs (Repairs and Replacements,  Upgrades and Expansions, and Compliance Upgrades) will be 
funded by the SWBNO rates, while the remaining 32% will be from outside sources, such as 
FEMA, for storm related damages.  
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Figure 3.1 – 2011-2020 Water CIP Funding Sources 
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Table 3.1 – Water Capital Improvements Program 2011-2020 (in 1,000s) 
 
 

 

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Total  2011-

2020

Upgrades & Expansions Paid By 

Rates
$4,453.61 $5,551.45 $9,981.69 $15,580.72 $10,527.34 $15,189.48 $4,988.64 $7,752.32 $8,133.26 $6,661.69 $88,820.19

Upgrades & Expansions Paid By 

Other Sources
$378.08 $100.00 $1,720.00 $2,100.00 $2,317.80 $2,100.00 $2,100.00 $2,100.00 $2,100.00 $2,100.00 $17,115.88

Compliance Upgrades & 

Expansions Paid By Rates
$8,550.25 $9,062.50 $160.00 $1,060.00 $120.00 $120.00 $12.00 $1,060.00 $10,000.00 $9,000.00 $39,144.75

Compliance Upgrades & 

Expansions Paid By Other Sources
$23,000.00 $21,670.00 $22,900.00 $20,000.00 $87,570.00

Repairs & Replacements Paid By 

Rates
$24,000.76 $31,913.47 $22,044.88 $15,604.61 $14,630.30 $14,794.28 $14,224.28 $14,026.90 $34,636.62 $13,747.64 $199,623.74

Repairs & Replacements Paid By 

Other Sources
$5,572.62 $4,300.00 $4,300.54 $4,408.90 $4,300.54 $4,300.00 $4,300.60 $4,300.00 $4,300.60 $4,300.00 $44,383.80

Total $65,955.31 $72,597.43 $61,107.12 $58,754.23 $31,895.99 $36,503.75 $25,625.52 $29,239.22 $59,170.47 $35,809.33 $476,658.36
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3.2 Sewerage 
 
The reviewed CIP for sewerage related projects consisted of 206 total projects and spans 10 
years, from 2011-2020.  The proposed CIP budget for these projects is estimated at almost 
$553.8 million. Similar to the water CIP, due to a severely aged system and increasingly 
stringent regulatory requirements, the sewerage CIP consists of Repair and Replacement 
projects totaling over $512.7 million, while Compliance Upgrade projects account for less than 
$135,000. Growth related projects only account for slightly over $40.9 million.   

 
A yearly summary of the capital-funding plan and funding sources is provided in Table 2.  
Appendix A provides a full list of sewerage CIP projects. Similar to the water CIP, near-term 
years have larger funding requirements for comparable reasons.  As time passes, additional 
equipment may break, additional regulations may be enforced, components may have to be 
replaced, etc. causing the number of projects and funding requirements for future years to 
likely increase.  
 
As shown in Figure 2, the current financial plan forecasts 71% of CIP project costs will be funded 
from the SWBNO rates and fees while the remaining 29% will be funded from outside sources, 
such as FEMA, for storm related damages. 
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Figure 3.2 – 2011-2020 Sewerage CIP Funding Sources 
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Table 3.2 – Sewerage Capital Improvements Program 2011-2020 (in 1,000s) 
 
 

 
 

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Total  2011-

2020

Upgrades & Expansions Paid By 

Rates
$1,916.61 $3,641.33 $7,923.19 $3,260.72 $5,229.34 $11,585.03 $5,388.64 $152.32 $533.26 $961.69 $40,592.12

Upgrades & Expansions Paid By 

Other Sources
$128.08 $217.80 $345.88

Compliance Upgrades & 

Expansions Paid By Rates
$12.25 $122.50 $134.75

Compliance Upgrades & 

Expansions Paid By Other Sources
$0.00

Repairs & Replacements Paid By 

Rates
$64,904.52 $73,900.48 $102,524.74 $48,247.58 $13,311.30 $9,425.28 $9,555.28 $10,107.90 $9,717.62 $9,783.64 $351,478.33

Repairs & Replacements Paid By 

Other Sources
$57,000.52 $14,100.00 $11,100.54 $11,308.90 $11,200.54 $11,200.00 $11,300.60 $11,300.00 $11,300.60 $11,400.00 $161,211.70

Total $123,961.97 $91,764.30 $121,548.48 $62,817.20 $29,958.99 $32,210.30 $26,244.52 $21,560.22 $21,551.47 $22,145.33 $553,762.78
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3.3 Drainage 
 
The reviewed CIP for drainage related projects consisted of 206 total projects and spans 10 
years, from 2011-2020.  The proposed CIP budget for these projects is estimated at almost 
$2,243.2 million. The proposed CIP budget for Upgrades and Expansions related projects 
accounts for just under $2,072.0 million, while repair related projects account for $170.8 
million.  Compliance Upgrade projects account for only $396,000. The majority of the Upgrade 
and Expansion projects consist of new drainage pumping stations, storm proofing existing 
drainage pumping stations, and construction of new canals.   

 
A summary of the capital-funding plan is provided in Table 3.  Appendix A includes the full list of 
drainage CIP projects. Unlike the water and sewerage CIP, the majority of required drainage 
projects are currently known.  These projects are high priority and they are largely being funded 
by other sources. Therefore, they are tasked to be funded in the near term years.  
 
As shown in Figure 3 and in accordance with the City’s Master Plan, the financial plan forecasts 
only 8% of the total Drainage CIP costs will be paid by the SWBNO.  The remaining 92% will be 
from outside sources such as the COE.   However, the Board will be required to pay 35% of the 
costs for the Southeastern Louisiana Flood Control projects, which will initially be funded by the 
COE. 
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Figure 3.3 – 2011-2020 Drainage CIP Funding Sources 
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Table 3.3 – Drainage Capital Improvements Program 2011-2020 (in 1,000s) 
 

 

  2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 
Total  2011-

2020 

Upgrades & 
Expansions 

Paid By Rates 
$768.47 $6,437.30 $151.71 $521.05 $12,837.26 $12,934.76 $271.62 $28.15 $420.63 $990.83 

$35,361.78 

Upgrades & 
Expansions 

Paid By Other 
Sources 

$1,331,778.27 $269,183.90 $129,334.25 $227,550.00 $68,682.40 $5,100.00 $5,000.00       

$2,036,628.81 

Compliance 
Upgrades & 
Expansions 

Paid By Rates 

$36.00 $360.00                 

$396.00 

Compliance 
Upgrades & 
Expansions 

Paid By Other 
Sources 

                    

$0.00 

Repairs & 
Replacements 
Paid By Rates 

$12,796.83 $23,062.60 $40,778.11 $14,148.50 $9,510.30 $7,578.83 $7,572.17 $7,781.53 $7,690.48 $15,146.24 
$146,065.60 

Repairs & 
Replacements 
Paid By Other 

Sources 

$3,149.54 $20,650.00 $825.56 $112.20 $0.56   $0.62   $0.62   

$24,739.10 

Total $1,348,529.11 $319,693.79 $171,089.64 $242,331.75 $91,030.53 $25,613.59 $12,844.41 $7,809.68 $8,111.73 $16,137.06 $2,243,191.29 
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4. CAPITAL PROGRAMS PRIORITIZATION 
 
4.1 City of New Orleans Master Plan 
 
The City of New Orleans has created an extensive Master Plan for the next 20 years.  This 
Master Plan provides short term (2010-2014) and long term (2020-2030) goals for the Board to 
rebuild the city’s water, sewer, and drainage systems, to add resiliency, improve efficiency, and 
preserve public health.”1

 
  

The City’s short-term goals include, but are not limited to:  

 Working with the Board to support a multi-faceted funding program by developing 
funding strategies combining federal, state, local bond, and local rate financing; 

 Establishing a priority ranking system to resolve existing problems and to communicate 
the priorities and rationales to the public; 

 Rebuilding underground water and sewer infrastructure more robustly to account for 
subsidence and hedge against future damage to underground pipes; 

 Improving water purification and sewerage treatment plants for greater efficiency and 
resiliency; 

 Developing alternative fresh water sources in the event of contamination of the drinking 
water supply; and 

 Developing and pursuing innovative, non-structural solutions for treating sewer effluent 
and managing storm-water.   

 
The City’s long-term goals emphasized the need to improve the SWBNO’s systems and 
procedures and reiterated the short-term goals. 
 
With new regulatory compliance requirements and a system with a significant amount of old 
infrastructure that has been tremendously damaged by recent weather events, the Board has a 
substantial CIP.  Unfortunately, with a limited budget, most capital improvement projects are 
currently not funded.  Many projects will be selected before other proposed projects. However, 
the goal is to fund selected projects based on a clearly defined prioritization method.   
 
 
 
 

                                                      
1 City of New Orleans Master Plan Vol. 2 Ch 10, pg. 10.6 
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4.2 Prioritization Methods  
 
Municipalities that are most satisfied with their capital budgeting process have formal 
processes that are in charge of financing projects, supervising construction of projects, and 
budgeting.  These municipalities have developed credible CIPs by taking personal preference 
out of the decision making process, and as a result, the CIP is perceived as a fair and equitable 
approach for setting capital priorities. With a proper process and supervision, the Board can 
easily identify the most important to least important projects.  Although typical capital planning 
of this detail in most municipalities is a multi-year process, it is worth the effort.   
 
Capital Improvements Program Good Practices 
Per the National Association of State Budget Officers (NASBO), a few steps to “Good Practices In 
Capital Budgeting” include2

 
: 

 Establishing a clear definition and minimum/maximum requirements for a project 
to be considered a capital or maintenance expenditure.  This is specified by 
formula or statute.  

 
 Developing a prioritization procedure to rate and prioritize projects. This 

procedure would assist in establishing priorities for preserving facilities and 
equipment.  

 
 Ensuring that effective individuals remain involved throughout the capital 

budgeting process.   
 
 Defining all program outcomes for capital investments and linking them to overall 

goals.   
 
 Projects may be approved that meet some criteria, but fail horribly in other 

criteria.  
 
 Including specific costs for each capital project over a multi-year period. 

 
The framework and methodology of a proper CIP Prioritization Model should include the 
following: 
 
                                                      
2 National Association of State Budget Officers, Capital Budgeting in the States, November 1999. 
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 Clearly defined rating parameters with scalable definitions.  The municipality 
should determine their top priorities and create criteria that will align with those 
priorities. 

 
 All parameters should have justifications to explain how and why the project is 

required.  Justifications should also provide benefits and risks if the project is 
completed or not.  

 
 Parameters should be aligned with the City of New Orleans’ Master Plan.  
 
 Parameters should be measurable against all requested projects.  The use of 

different standards for different project types should be avoided.  
 
 Each committee member should score all projects in the CIP list including their 

own projects.  This will allow them to fully understand other projects which they 
do not administer. This may even be the first time the member sees outside 
projects.  

 
 Having consistent committee members from year-to-year is of benefit. It is 

imperative that future committees contain the same level of expertise and 
diversity of personnel of which it currently has.  

 
 Strengthen the review of the years beyond the budget year in long-range capital 

plans. The years beyond the current budget year are often scrutinized less than 
the current budget year. More early scrutiny of the long-range budgets would 
help assess the financial commitments of future capital budgets.  

 
 Establish a tracking system to keep projects on schedule and within budget. The 

tracking system should be constant and serve as an early warning device for 
projects that are exceeding projections for both cost and time.  

 
 Evaluate cost estimating methods to measure their validity.  As per NASBO, 

although the expertise for estimating methods is often provided by architects and 
engineers, the Budget Department should be able to understand underlying 
assumptions and methods used in the cost estimates in order to thoroughly 
review projects.  
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 Review cost-benefit comparisons for private sector participation in capital 
projects. Involving the private sector may provide an outside view and may even 
provide competitive cost and more cost savings.  

 
4.3 CIP and Prioritization Procedure  
 
Definition of Capital Improvement Projects 
The SWBNO has had a Capitalization Policy, Memorandum No. 78, in place for over 20 years. 
This policy was established to provide a clear definition of what a capital project is and to 
provide a method of determining if items would be considered one or not.  So far, the system 
has worked and there are currently no plans to modify it. 
 
Prior to early 2010, only a five-year CIP was in place. This five-year CIP only identified projects.  
It had little to no detail about the project scope, funding source, importance, schedule, or 
justifications.  Only in late 2010 did the SWBNO have a ten-year CIP and prioritization method 
in place.  SWBNO now maintains 10-year water, sewerage, and drainage CIPs which identify the 
funding of annual capital projects.   
 
Prioritizing to show which projects will be funded requires the gathering of facts about the 
scope, cost, justifications, and risks. Prioritization is even more important when the total CIP 
budget requirement is substantially more than the current available funding.  Between the 
times the CIP and methodology were accepted and the issuing of this report, the Board was 
able to produce a full CIP with justifications and rankings.  It should be noted, though, that the 
appearance of a project in the CIP does not mean the SWBNO intends to complete the 
particular project.  Certain projects may not be completed, but the CIP provides a document 
where a project is recorded to express its need.   
 
Prioritization 
To create a multi-year priority list, a Capital Projects Prioritization Procedure was first adopted 
from other municipalities, such as the City of Phoenix Water Services.  The City of Phoenix has 
used this procedure with great success. The procedure has been informally widely accepted by 
the SWBNO but has not been issued as an official SWBNO procedure.  This procedure is 
provided in Appendix B.  
 
As directed by the Capital Projects Prioritization Procedure and under the close watch of the 
Deputy General Superintendent, a nine-person committee was created.  The committee 
consists of: 

• General Superintendent; 
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• Superintendent Emeritus 
• Chiefs 

o Engineering 
o Operations 
o Networks 
o Facility Maintenance 

• Department Heads 
o Network Engineering 
o Plumbing 
o Support Services 

 
This committee encompasses senior level staff in each department who are responsible for 
engineering, operating, and maintaining the water, sewerage, drainage, and power systems.  All 
committee members are not only knowledgeable about their department, but also other 
SWBNO departments and the City of New Orleans’ Master Plan.  
 
Once the committee was formed, the following eight (8) generalized steps were followed to 
create the prioritized capital program (the complete process is provided in the Capital Projects 
Prioritization Procedure in Appendix B): 

 
1. Gather all capital program project sheets.  These sheets provide project descriptions, 

cost estimates, timelines, and project justifications.  
2. Prepare the CIP excel spreadsheet with project number, description and budget. 
3. Distribute CIP spreadsheet and project sheets to committee members prior to 

scheduled prioritization meetings. 
4. Committee members review all projects based off of a Prioritization Model as described 

later in this report.  The power system is reviewed first, as these projects roll back into 
water, sewerage, drainage, or a combination thereof.  Each project is reviewed for 
description, project timing, cost, and funding source.   

5. After rating a pre-determined number of projects, the staff is tasked to rate on the 
relative importance, project vs. project. 

6. All information is revised in the spreadsheets and rated in accordance with the direction 
of the committee. 

7. The final rating is sent to the committee members for comment. 
8. Lastly, the final rating for the capital program is reviewed with the General 

Superintendent for concurrence. 
 

Prioritization Method 
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The methodology which was selected by the SWBNO is based on the Simple Additive Weighting 
(SAW) method (also called the weighted summation, weighted linear combination, or scoring 
method), where the final appraisal score (ei ) for each alternative (i ) is computed by multiplying 
the (jth ) criterion importance weight (wj ) by the standardized outcome score of alternative (i  ) 
on criterion (j ).  The assumption for using the SAW decision rule is that evaluation criteria are 
preferentially independent (the importance attached to one criterion is independent from the 
importance attached to other criteria).  

 
   n 

                  ei =  ∑      wj * rij ,   i = 1,…,m 

   j = 1 

   i →decision options = m 

   j → criteria = n 

As previously stated, this SAW method has been used in other municipalities with great success.  
This methodology fits the SWBNO because it provides a multi-criteria analysis (project vs. 
scoring criteria).  In doing so, conflicts that typically arise, such as technical, socio-economic, 
environmental, and political, can be viewed from various aspects.  Each criterion is given a 
score, recorded, and rated based on the total scores.  No single criteria, but a combination of 
criteria will facilitate the ranking of projects from highest to lowest priority.  This approach will 
provide a transparent, deciding statement on whether or not the project will be funded.  It 
differs from a discouraged project vs. project scoring system where an individual project can 
simply overshadow any other project due to a rater’s personal preference with no transparent 
reason.  With well-defined criteria, the SAW method is transparent and simple.  
 
The SWBNO has weighted regulatory compliance as the most important and system growth as 
the least important.  The criteria and weights used for the SAW method are shown below in 
Table 4.  Each criterion is in alignment with the City’s Master Plan and the Project Total criterion 
encompasses the role of the SWBNO.  Clear definitions of each criterion along with scalable 
scorings are provided in Table 5.  
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Table 4.1 – Project Scoring Criteria and Weightings 
 

Criteria SWBNO Criteria Weight 
Customer Service 0.1 

System Reliability  0.12 
System Replacement/Rehabilitation 0.13 
System Benefits/Efficiency 0.09 

Operation Flexibility 0.12 
Regulatory Compliance 0.17 

Project Benefit/Impact 0.09 
System Growth 0.08 

System Security 0.1 

Project Total 1 
 
 

Table 4.2 – Project Scoring Definitions 
 

DEFINITION RATING GUIDE RATING SCALE 
Customer Service 
Provides all SWBNO customers with a wide array of 
service choices and high levels of convenience, which 
positively impact customers satisfaction and customer 
acceptance of the cost of service. 

Provides significant improvements to service 
availability, service levels, timeliness, and/or provides 
new customer choices for service delivery 

High 7.50 - 10.00 

Improves some aspects of customer service 
convenience or choice, definitely perceived by 
customers as improvements 

Median 3.75 - 7.49 

Does not or only slightly impacts or degrades customer 
convenience or choices for service 

Low 0.00 - 3.74 

System Reliability  
Improves or strengthens system reliability, capability or 
redundancy, Allows system changes which in turn allows 
maintenance downtime without affecting system 
performance management. 

Dramatically improves water purification, sewage 
treatment, water distribution, sewage collections, 
drainage system, power supply or speed and quality of 
information delivery to significant group of users 

High 7.50 - 10.00 

Improves water purification, sewage treatment, water 
distribution, sewage collections, drainage system, 
power supply or speed and quality of information 
delivery to significant group of users 

Median 3.75 - 7.49 

Does nothing or only slightly improves water 
purification, sewage treatment, water distribution, 
sewage collections, drainage system, power supply or 
speed and quality of information delivery  

Low 0.00 - 3.74 

System Replacement/Rehabilitation 
Replacement/rehabilitation of existing systems to extend 
the life of existing systems to maintain operational value.  
Extent to which the project promotes business risk 
reduction within the context of any operational unit. 

Risks that will be reduced are clearly identified and 
significant 

High 7.50 - 10.00 

Risks that will be reduced are probable and worth 
considering 

Median 3.75 - 7.49 

No obvious risk or only slight risk reduction benefit Low 0.00 - 3.74 
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System Benefits/Efficiency 
Reduces the cost of operating the system through 
investment or reduction in processing time. Reduces life 
cycle costs. Provides workers with direct access to 
information that enhances employee's efficiency and 
effectiveness. 

Creates measurable, significant increase in productivity 
of large groups of workers 

High 7.50 - 10.00 

Creates identifiable increase in productivity of some 
groups of workers 

Median 3.75 - 7.49 

Does not create any obvious productivity benefits Low 0.00 - 3.74 

Operation Flexibility 
Provides alternatives in running the system. Makes 
systems easier to run. Provides standardization where 
none existed. Promotes an IT platform for hardware, 
software and protocols. 

Supports operations and/or enterprise architecture.   High 7.50 - 10.00 

Good support of operations and/or enterprise 
architecture.  Where support is missing, judged not to 
interfere with current or future initiatives 

Median 3.75 - 7.49 

Minimal or no support for operations and/or enterprise 
architecture; a stand alone, non-standard system 

Low 0.00 - 3.74 

Regulatory Compliance 
Ability to meet Federal, State, Parish, City or SWBNO 
regulations. Reduces compliance and conservation 
risks/liabilities and supports mission for environmental 
stewardship and resource conservation. 

Risks that will be reduced are clearly identified, and 
significant.  Produces major improvement in 
compliance or conservation that reduces risk 

High 7.50 - 10.00 

Risks that will be reduced are probable, and worth 
considering.  Produces easily identified compliance or 
conservation benefits 

Median 3.75 - 7.49 

No obvious or only slight risk reduction benefit or 
contribution to improving compliance or conservation 

Low 0.00 - 3.74 

Project Benefit/Impact 
Impacts the larger community whether external or 
internal to SWBNO. Incorporates SWBNO Board and 
Executive priorities. Benefit is greater than the 
investment, reductions in labor, materials, energy or 
service contracts. Enhances revenue. 

Rate of return significantly exceeds total life cycle 
investment, easy to quantify benefits 

High 7.50 - 10.00 

Rate of return most likely exceeds total life cycle 
investment, more difficult to quantify benefits 

Median 3.75 - 7.49 

Rate of return not likely to exceed total life cycle 
investments, benefits outweighed by costs 

Low 0.00 - 3.74 

System Growth 
Meets the needs of future demand. Increases capability of 
the system to provide the product or service. Reduces 
risk for IT and equipment obsolescence, resource 
scarcity, vendor viability and reliability. 

Risks that will be reduced are clearly identified and 
significant 

High 7.50 - 10.00 

Risks that will be reduced are probable, and worth 
considering 

Median 3.75 - 7.49 

No obvious risk reduction benefit Low 0.00 - 3.74 

System Security 
Ability to safeguard the water supply. Protects the quality 
of the SWBNO product. Mitigates unlawful acts that 
affect the system output. Improves security of 
information and reduce IT related vulnerabilities. 
Improves the ability to plan, respond, and manage 
security threats and incidences. Improves the ability to 
maintain services without interruption.  

Provides major improvements to security in multiple 
areas of concern 

High 7.50 - 10.00 

Provides easily identified improvement to security in 
one or more areas 

Median 3.75 - 7.49 

Does not provide any readily identifiable security 
benefit 

Low 0.00 - 3.74 
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4.4 CIP and Prioritization Procedure Results  
 
The rating process for all three capital programs (water, sewerage, and drainage) took 
approximately three months.  The complete prioritized CIP for water, sewerage, and drainage is 
provided in Appendix A. It should be noted that costs associated with power related projects 
are typically split evenly (paid for by water, sewerage, and drainage).  Therefore, power related 
projects were rated first.  During the capital program review, it was found that due to the 
limited time frame, the first group of projects were rated using the project vs. scoring criteria, 
but the later projects were rated project vs. project for relative importance. As previously 
stated, project vs. project scoring is discouraged. In addition, some projects were rated based 
on one method while other projects were rated on another method. 

 
Although new, the committee has strived to create a complete and fair CIP. It should also be 
noted that although the current prioritization method is fairly new, this does not negate the 
fact that all projects listed in the CIP are required and have their own individual benefits and 
consequences.   

 
As shown in the prioritized CIP and per the City’s Master Plan, projects partly or completely 
funded by other sources are exempt from ranking.  However, to properly keep a record of 
projects and cash flows, these projects have to be listed to provide an accurate picture of the 
complete CIP.  Therefore, these projects are automatically given the highest possible score.  All 
committee members were given the prioritization rules as shown in the CIP Prioritization 
Procedure in Appendix B.  

 
The majority of the SWBNO infrastructure is heavily aged and the majority of its CIP projects 
entail repairing these facilities/systems.  Although time consuming to perform, several 
municipalities are noticing the benefits of life cycle cost analysis.  This economic evaluation 
technique determines the cost of owning, replacing, operating, maintaining, and disposing of 
the facilities/systems over a period of time.  The principals of this analysis will help in the 
determination of proceeding with new construction or making improvements to existing 
facilities/systems. It may be determined that replacing some of the aging infrastructure will be 
more cost beneficial than repairing it. SWBNO personnel have agreed that a life cycle cost 
analysis would be beneficial but could not be performed with the current staffing and allotted 
time.  
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5. COST ESTIMATES 
 
Cost Estimating Good Practices 
The success of a polished, prioritized CIP often rests upon the accuracy of project cost 
estimates.  Proper cost estimates are generated when the architect and/or engineer takes into 
account the type of project, its complexity, geographical location, and many other specifics of 
the project.  Many estimating techniques are available such as value engineering, construction 
and material indices, and square footage estimates.  There is no single tried and true method 
for all projects but there are some general rules of thumbs to use when creating cost estimates 
such as: 
 

1. The estimators should be knowledgeable and experienced individuals in the type 
of project and are independent from the project to provide an unbiased 
estimate. 

2. The estimator should have a precise idea of the project’s scope of work.  
3. Project risks should be considered such as impacts on the public and surrounding 

areas.  Recognize complexity and any work required to minimize uncertainty 
such as stakeholder involvement and permits.  

4. Use inflation values which follow fluctuating market conditions when estimating 
projects to be completed in the future.  

 
Approach for Developing Costs  
Due to the number of projects, magnitude of projects, and wide range of funding sources (COE, 
FEMA, Rates, etc.), the Board has used several methods to create cost estimates:  
 

1. Most NEW drainage projects are funded by the COE, which is where the cost 
estimates for those projects were developed.   

2. Cost estimates for storm damage related projects, although funded by FEMA, 
were provided by MWH (SWBNO’s program manager for all storm damage 
related projects).   

3. The remainder of projects involve anything from repairs, reducing risk, increasing 
reliability, expansion, need for redundancy, and requirements to meet existing 
or future regulatory requirements.  Cost estimates for these projects were 
typically created by SWBNO staff using prior experience and knowledge, similar 
past projects that have been bid and/or constructed, contractor estimates, and 
published cost data. 
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Although cost estimates were created from several sources, basic requirements for reliable cost 
estimates were followed.  All sources had experience in the nature of work to properly assess 
project risks and complexities, and therefore provided value engineering cost estimates.  
Regardless, the following shortfalls were found:  

 
1. Estimates by the Board for future work did not include an inflation multiplier. In 

doing so, the actual cost of future projects will be more than is currently shown 
in the CIP.  The SWBNO CIP budget should be increased to account for this 
predicted shortfall.   

2. Exclusive to SWBNO estimates, once an estimate was developed, there was no 
cost-benefit comparison for private sector participation.  As previously stated, 
involving the private sector may provide alternative options and may even 
provide competitive cost savings. 
 

5.1  Additional Findings – Information Technologies  
 

Project Tracking 
As stated above, a good CIP practice must establish a tracking system to keep projects on 
schedule and within budget.  Currently, only SWBNO engineers have access to a limited amount 
of contract tracking data using an outdated Primavera system which does not allow for 
transparency between departments.  Senior level staff are not automatically made aware of 
budget or schedule overruns.  To identify overruns, staff must search for them.  A tracking 
system can streamline processes, add department transparency, and be used in other ways, 
such as: 
 

1. Preparing monthly or quarterly reports to the Board.  These reports could 
include schedule dates, construction dollars, funds expended, estimated cash 
flow, percentage of completion, various comments on the progress of active 
projects, and serve as an early warning device for projects that are exceeding 
projections for both cost and time.  If a project is over budget, then future 
budgets can be adjusted to compensate. Other projects may be scaled back such 
that the yearly budget is not exceeded. 

2. Provide cost estimators reasons why projects were over budget.  This 
information could be used for future cost estimating. 

3. Provide engineers and department heads with reasons why projects went over 
budget such that this data may be accounted for during design for future 
savings. 

4. Track change orders.  
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Excess Funds 
Although rare, projects have been completed under budget, leaving unspent funds.  These 
excess funds are not automatically released to be re-appropriated to help finance other 
projects.  To release excess funds from a closed out contract, a directive email is sent to the 
Budget and Planning Department, who then forwards the email to the Finance Department to 
close out the project. Prior to closing out the project, the Finance Department has to ensure 
that there are no pending actions on the contract.  Unfortunately, because the Finance 
Department is short-staffed and has its own higher priority tasks, this process is low on the list.  
Making the release of excess funds a higher priority task may not fix all of the SWBNO’s budget 
concerns, but having a better procedure for reallocating them is fiscally more responsible.  

 
Ideally, a new Project Tracking System should be integrated and would provide transparency in 
and to all departments. This system would be fully integrated to provide project tracking data.  
It would automatically direct the Finance Department to close out projects and release excess 
funds and would also provide historical data to engineers and cost estimators.   
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6. FINDINGS AND CONCLUSIONS 
 
It was not until early 2010 when the SWBNO set in place a multi-year CIP and prioritization 
procedures.  What many other municipalities take years to do, the SWBNO staff created in just 
over three (3) months.  To achieve this in such a short period, the SWBNO did not reinvent the 
wheel. Instead, proven and successful methods from other municipalities were adopted and 
customized to meet the SWBNO’s needs.  Infinity Engineering Consultants, LLC has reviewed 
the SWBNO’s procedures and the cohesiveness of the SWBNO’s CIP with the current City of 
New Orleans Master Plan, program schedules, prioritization methods, cost analysis and 
procedures, and general reasonableness for each project.  Considering the time that the Board 
performed its tasks, Infinity notes the following findings and conclusions: 
 

•  The CIP is consistent with the City of New Orleans’ Master Plan. 
• The CIP program schedules are reasonable. 
• The CIP cost estimates are reasonable. 
• The CIP prioritization procedures are consistent with good practices.   

 
6.1 Recommendations 
 
During the review process, Infinity identified shortcomings in standard procedure, which do not 
hinder the Board’s primary duties for its customers. However, procedural modifications could 
yield more effective and efficient results such as: 

1. Incorporating an additional life-cycle analysis to future CIP reviews.  This analysis takes 
time and would have hindered the speedy completion of the current 2010 CIP. 
However, a life-cycle analysis may show that replacing some of the aging infrastructure 
could be more cost beneficial than repeat repairs. 

2. Making the current CIP Prioritization Procedure an official S&WB Procedure, such that it 
is not only made available to all S&WB personnel, but that review is mandatory.   

3. Being consistent. Following the adopted procedures and do not veer from them.   
4. Maintaining a consistent prioritization committee.  It would be beneficial for the 

committee remain the same for 3 to 5 years.  After that time, the prioritization 
committee will have a strong understanding of the process, and minor personnel 
changes will not hinder the quality of the review. 

 
Infinity has also reviewed methods and procedures used in cost estimates and has identified 
the following recommendations: 
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1. Cost estimates for future projects can use present values, but should include an inflation 
multiplier.  

2. Cost estimates should come from both public and private sectors.  This may provide 
more competitive prices.  

 
Opportunities for breakdowns in communication between departments should be identified 
and eliminated.  An updated Billing/Tracking/Communications system would greatly improve 
SWBNO’s efficiency by providing better customer service, providing transparency between 
departments, tracking current projects, releasing excess funds, and be used as a design and 
project management tool for future projects.  
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SWBNO CAPITAL PROJECTS PRIORITIZATION 
PROCEDURE 

 
 
1.0 General 

1.1. The Capital Projects Prioritization Procedure is organized as follows: 
 
Section 1.0 – General 
Section 2.0 – Responsibilities 
Section 3.0 – Capital Projects Prioritization Procedure 
Appendix A – Prioritization Procedure Definitions 
Appendix B – Simple Additive Weighting Method (SAW) 
Appendix C – Prioritization Rules 
Appendix D – SWBNO Capital Projects Scoring System: Criteria & Rating Guide/Scale 

Definitions  (in excel spreadsheet) 
 

1.2. The Capital Projects Prioritization Procedure is Step 1 in producing a viable Capital Budget.  
The purpose of the procedure is to prioritize, within the context of most important to least 
important, all projects listed in the proposed (funded and unfunded) Capital Budget submission 
to SWBNO Finance Department. A list of definitions used throughout this procedure is shown in 
Appendix A. The procedure is performed at the beginning of the Annual Budgeting Process to 
establish the initial Capital Budget for the next 10-year period.  

1.3. The foundation of the prioritization methodology is based on the Simple Additive Weighting 
(SAW) method. This method is widely used because of its simplicity. This method is explained 
in detail in Appendix B. 

1.4. In order for the Capital Projects Prioritization Procedure to work effectively, rules have to be 
established. These rules provided consistency, efficiency and consensus for the procedure. A 
detailed list of the rules is found in Appendix C.  

 
2.0 Responsibilities 

2.1. Prioritization Committee – The Committee is comprised of the SWBNO General 
Superintendent, Deputy General Superintendent, Chief of Engineering, Networks, Operations 
and ?   The committee is responsible for ensuring the validity of the Prioritization Model and 
prioritized list of projects within the Capital Budget. 

2.2. The Deputy General Superintendent is responsible for maintaining the Prioritization Model, 
balancing the Capital Budget with the associated cash flow and project schedules.  . 

 
3.0 Capital Projects Prioritization Procedure 

3.1. Prioritization Committee Reviews Scoring System – Before the Annual Budgeting Process 
begins, the Prioritization Committee reviews last year’s prioritization methodology with 
particular emphasis on the scoring system. Amend methodology as needed. 

3.2. Obtain current Capital Projects List.   
3.3. Prepare Capital Projects List for new Projects to be added. 
3.4. Prioritization Committee Rate Each Project – Using a rating sheet from the Prioritization Model, 

verify the current rating of each existing (funded) project. If the rating is to be changed, it is 
done at this time. All new (added) projects are also rated at this time. It is critical that the 
committee agrees and “buys in” to the proposed rating of each project since these ratings will 
determine the scoring and ultimate priority listing of projects proposed for the Capital Budget.  

3.5. Input Ratings into Prioritization Model – Results (rating changes) from the Prioritization 
Committee are input into the Prioritization Model. 

3.6. Balances Capital Budget to Finance Guidelines – Systematically adjust projects using the 
prioritization list as a guide, with those projects (funded & unfunded) at the bottom of the list 
(least priority) being the initial candidates for deferral.  

3.7. Proposed Capital Projects List, including list of deferrals/changes –Finalize the proposed 
Capital Budget and prepares two deliverables.  
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3.7.1. The first deliverable is the proposed Capital Budget in order of prioritization that is 
balanced as close as possible to Finance guidelines. This listing will also include the 
need for the project and consequence of deferral.  

3.7.2. The second deliverable is a listing of all projects deferred in order of priority with 
information for each project that explains the need for the project and the consequence of 
deferral. 

3.8. Review proposed Capital Budget results with SWBNO Executive and Deputy Director – The 
General Superintendent presents the proposed Capital Budget and listing of deferred projects. 
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APPENDIX A 
 

Capital Projects Prioritization Procedure Definitions 
 
Balancing the Capital Budget – The task of modifying the program list of projects and associated 
funds (and cash flows) to match or fall within monetary constraints on a fiscal year basis. This may 
include project deferral, deletion or project scope/phase deferral to accommodate the balancing task. 
 
Cash flow – In the context of the Prioritization Process, cash flow is the actual and/or forecasted 
project expenditure cash flow over time. For all projects the timeline is the duration of the project. 
 
Prioritization – To arrange a list of projects with order of importance in relation to funding and 
budgeting. 
 
Prioritization Committee – A committee of senior supervisors that has a management responsibility 
for Capital Projects. The Committee is comprised of the SWBNO General Superintendent, Deputy 
General Superintendent, Chief of Engineering, Networks, Operations and ?   The committee is 
responsible for ensuring the validity of the Prioritization Model and prioritized list of projects within the 
Capital Budget. 
 
Prioritization Model – The decision model and project controls model used to prioritize Capital 
Projects (funded and unfunded) and balance the Capital Budget expenditure cash flow to financial 
budgeting guidelines and constraints on a fiscal basis. 
 
Scoring System – A system by which each project is scored to determine a priority ranking among all 
projects in the Capital Budget. The scoring process is an integral part of the Simple Additive 
Weighting Method. 
 
Simple Additive Weighting Method (SAW) – Also called weighted summation, weighted linear 
combination, or scoring method is a decision rule widely used for its simplicity. A final appraisal score 
for each alternative is computed by multiplying the criterion importance weight by the standardized 
outcome score of each alternative on each criterion. The assumption for using SAW is those 
evaluation criterions are preferentially independent (the importance attached to one criterion is 
independent from the importance attached to other criteria). See Appendix B for a complete 
explanation of the implementation of this decision rule technique. 
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APPENDIX B 
 

Simple Additive Weighting Method (SAW) 
An Additive Decision Rule within the Context of Multiple Attribute Decision Making (MADM) 

 
A decision rule is a procedure for ordering alternatives from most to least important. For the Capital 
Budget, the use of a decision rule will facilitate the ranking of projects from highest to lowest priority. 
Decision rules provide the basis for selection, sorting and ranking by integrating the data on each 
alternative and the decision maker’s preferences into an overall assessment of the alternative. This 
assessment is expressed often by one score, also called overall appraisal score. In the MADM approach, 
the overall appraisal score is the value of a function that aggregates the outcomes of a decision 
alternative over all evaluation criteria with the decision maker’s preferences. 
 
The Simple Additive Weighting method (SAW) (also called weighted summation, weighted linear 
combination, or scoring method) has been widely used for its simplicity. A final appraisal score ei for each 
alternative i is computed by multiplying the jth criterion importance weight wj by the standardized outcome 
score of alternative i on criterion j. The assumption for using the SAW decision rule is that evaluation 
criteria are preferentially independent (the importance attached to one criterion is independent from the 
importance attached to other criteria). 
 n 
ei =  ∑      wj * rij ,   i = 1,…,m 
 j = 1 

i →decision options = m 
j → criteria = n 
 
An example of how a project would be rated with a calculated score is as follows: 
Project Score

( w ) ( r ) ( e )
Criteria (j) Weight Rating Score
Customer Service 0.10 7.50 0.7500
System Reliability 0.12 8.43 1.0116
System Replacement/Rehabilitation 0.13 10.00 1.3000
System Benefits/Efficiency 0.09 0.65 0.0585
Operation Flexibility 0.12 4.25 0.5100
Regulatory Compliance 0.17 8.00 1.3600
Project Benefit/Impact 0.09 8.05 0.7245
System Growth 0.08 4.00 0.3200
System Security 0.10 9.35 0.9350

0.0000
Project Total 1.00 6.9696  

 
Once all projects in the Capital Budget have been rated, the resulting scores can be rank ordered from 
highest priority to lowest priority. 
 
An example of how a list would be organized is as follows: 
PROJECT RANK ORDERING (PRIORITY) BY PROJECT SCORE

(rank order)
PROJECT SCORE PRIORITY
Project C 9.1235 1 (highest)
Project F 8.2650 2
Project G 7.8893 3
Project J 7.8851 4
Project H 6.5442 5
Project I 6.3332 6
Project B 5.2648 7
Project A 4.3260 8
Project D 3.2150 9
Project E 3.2000 10 (lowest)  
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APPENDIX C 
 

PRIORITIZATION RULES 
 
The following rules are listed as an aid in running a fair and unbiased prioritization of Capital Projects. 
The rules should be agreed upon by the Prioritization Committee and reviewed annually for validity. 
 

1. Projects under construction contract are exempt from rank ordering. However, the projects and 
cash flows must be listed to provide an accurate picture for the whole Capital Budget. All projects 
that are exempt should be placed at the top of the prioritization list above the most important 
projects by order of priority. 

2. Mandatory federal, state or local projects are exempt from ranking. However, the projects and 
cash flows must be listed to provide an accurate picture for the whole Capital Budget. All projects 
that are exempt should be placed at the top of the prioritization list above the most important 
projects by order of priority. 

3. Projects funded 100% by outside sources are exempt from ranking.  However, the projects and 
cash flows must be listed to provide an accurate picture for the whole Capital Budget. All projects 
that are exempt should be placed at the top of the prioritization list above the most important 
projects by order of priority. 

4. Projects under design contract but not under construction are eligible for prioritization. It should 
be noted that any project in this category should complete the design contract. If the project is a 
candidate for deferment or deletion, the construction portion of the project would be deferred or 
deleted, not the design. The design would be completed and shelved. 

5. All Projects listed in the prioritization will be listed as funded or unfunded. 
6. All unfunded projects should fall below funded projects in the prioritization unless there are 

significant circumstances to warrant the higher priority ranking. 
7. The Prioritization Committee at any time may designate a project exempt from rank ordering. 

Examples may be projects that are “atypical” and already under contract. 
8. A consistent set of criteria must be agreed to by the Prioritization Committee for use in 

prioritization for all projects regardless of origin. It is critical that the same set of criteria be used in 
the rating of all projects if they are to appear on the same Capital Projects list. This rule applies to 
IT projects as well as operations and engineering projects. 

9. The General Superintendent will rule when there is no consensus or when a tie vote of an issue is 
received. Unanimous decision-making is the objective of the group. 

10. Projects from the priority list from the least important to most important will be deferred; however 
balancing the Capital Budget may require skipping a project in sequence from the bottom of the 
list.  
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Sewerage and Water Board of New Orleans 

 
Capital Projects Prioritization Methodology 

 
 
 
The Sewerage and Water Board of New Orleans is utilizing a Capital Projects Prioritization 
methodology which is intended to produce a viable Capital Program within the constraint of 
available financial resources. The purpose of the procedure is to prioritize all projects 
included in the 2010-2014 Capital Program.  
 
The methodology is based on the Simple Additive Weighting (SAW) method, where the 
qualitative criterion is multiplied by a given rating and the sum total provides an overall 
project score.  
 

• The criteria are customer service, system reliability, system replacement/ 
rehabilitation, system benefits/efficiency, operation flexibility, regulatory compliance, 
project benefit/impact, system growth and system security.  Each criterion has been 
assigned a relative weight.  In this methodology, SWBNO has proposed weighing 
regulatory compliance as the most important and system growth the least important.  

  
• A guideline has been established to help staff rate each criterion. Rules have also 

been established to support the methodology. Example: Projects with 100% funding 
by outside sources are exempt from ranking. However, the projects and cash flows 
must be listed to provide an accurate picture for the whole Capital Budget.   

 
• The projects are than listed in ranking order, and projects are funded, deferred or 

remain unfunded according to funding availability. 
 
 

The procedure shall be reviewed each year prior to developing the Capital Budgets to 
ensure the methodology, with particular emphasis on the scoring system, is valid. 
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SWBNO CAPITAL PROJECTS SCORING SYSTEM 
CRITERIA & RATING GUIDE/SCALE DEFINITIONS 

        
Project Score 

Criteria SWBNO Criteria Weight   
Example 
Rating  

Example 
Score 

Customer Service 0.10  7.50 0.75 
System Reliability  0.12  2.00 0.24 
System Replacement/Rehabilitation 0.13  5.23 0.68 
System Benefits/Efficiency 0.09  4.00 0.36 
Operation Flexibility 0.12  3.30 0.40 
Regulatory Compliance 0.17  8.00 1.36 
Project Benefit/Impact 0.09  2.00 0.18 
System Growth 0.08  1.10 0.09 
System Security 0.10  2.64 0.26 
Project Total 1.00   4.32 
        

CRITERIA 
DEFINITION   RATING GUIDE   RATING SCALE 

Customer Service 

 

 Provides significant improvements to 
service availability, service levels, 
timeliness, and/or provides new customer 
choices for service delivery 

High 7.50 - 10.00 

 

 Improves some aspects of customer 
service convenience or choice, definitely 
perceived by customers as improvements 

Median 3.75 - 7.49 

 

Provide all SWBNO customers with a 
wide array of service choices and high 
levels of convenience, which positively 
impact customers satisfaction and 
customer acceptance of the cost of 
service 

 Does not or only slightly impacts or 
degrades customer convenience or choices 
for service 

Low 0.00 - 3.74 

System Reliability  

 

 Dramatically improves water purification, 
sewage treatment, water distribution, 
sewage collections, drainage system, 
power supply or speed and quality of 
information delivery to significant group of 
users 

High 7.50 - 10.00 

 

 Improves water purification, sewage 
treatment, water distribution, sewage 
collections, drainage system, power supply 
or speed and quality of information delivery 
to significant group of users 

Median 3.75 - 7.49 

 

Improve or strengthen system reliability, 
capability or redundancy 
Allow system changes which in turn allow 
maintenance downtime without affecting 
system performance management 

 Does nothing or only slightly improves 
water purification, sewage treatment, water 
distribution, sewage collections, drainage 
system, power supply or speed and quality 
of information delivery  
 
 

Low 0.00 - 3.74 
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System Replacement/Rehabilitation 

 

 Risks that will be reduced are clearly 
identified and significant 

High 7.50 - 10.00 

 
 Risks that will be reduced are probable and 

worth considering 
Median 3.75 - 7.49 

 

Replacement/rehabilitation of existing 
systems to extend the life of existing 
systems to maintain operational value 
Extent to which the project promotes 
business risk reduction within the context 
of any operational unit 

 No obvious risk or only slight risk reduction 
benefit 
 

Low 0.00 - 3.74 

System Benefits/Efficiency 

 

 Creates measurable, significant increase in 
productivity of large groups of workers 

High 7.50 - 10.00 

 
 Creates identifiable increase in productivity 

of some groups of workers 
Median 3.75 - 7.49 

 

Reduce the cost of operating the system 
through investment or reduction in 
processing time 
Reduce life cycle costs 
Provide workers with direct access to 
information that enhances employee's 
efficiency and effectiveness  Does not create any obvious productivity 

benefits 
Low 0.00 - 3.74 

Operation Flexibility 

 

 Supports operations and/or enterprise 
architecture.   

High 7.50 - 10.00 

 

 Good support of operations and/or 
enterprise architecture.  Where support is 
missing, judged not to interfere with current 
or future initiatives 

Median 3.75 - 7.49 

 

Provide alternatives in running the system 
Makes systems easier to run 
Provide standardization where none 
existed 
Promotes an IT platform for hardware, 
software and protocols 

 Minimal or no support for operations and/or 
enterprise architecture, a stand alone, non-
standard system 
 

Low 0.00 - 3.74 

Regulatory Compliance 

 

 Risks that will be reduced are clearly 
identified, and significant.  Produces major 
improvement in compliance or conservation 
that reduces risk 

High 7.50 - 10.00 

 

 Risks that will be reduced are probable, 
and worth considering.  Produces easily 
identified compliance or conservation 
benefits 

Median 3.75 - 7.49 

 

Ability to meet Federal, State, Parish, City 
or SWBNO regulations 
Reduce compliance and conservation 
risks/liabilities and supports mission for 
environmental stewardship and resource 
conservation 

 No obvious or only slight risk reduction 
benefit or contribution to improving 
compliance or conservation 
 

Low 0.00 - 3.74 

Project Benefit/Impact 

 

 Rate of return significantly exceeds total life 
cycle investment, easy to quantify benefits.

High 7.50 - 10.00 

 

 Rate of return most likely exceeds total life 
cycle investment, more difficult to quantify 
benefits. 

Median 3.75 - 7.49 

 

Impacts the larger community whether 
external or internal to SWBNO 
Incorporates SWBNO Board and 
Executive priorities 
Benefit is greater than the investment, 
reductions in labor, materials, energy or 
service contracts 
Enhance revenue  Rate of return not likely to exceed total life 

cycle investments, benefits outweighed by 
costs 

Low 0.00 - 3.74 
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System Growth 

 

 Risks that will be reduced are clearly 
identified and significant 

High 7.50 - 10.00 

 

 Risks that will be reduced are probably, and 
worth considering 

Median 3.75 - 7.49 

 

Meet the needs of future demand 
Increase capability of the system to 
provide the product or service 
Reduces risk for IT and equipment 
obsolescence, resource scarcity, vendor 
viability and reliability 

 No obvious risk reduction benefit 
 

Low 0.00 - 3.74 

System Security 

 

 Provides major improvements to security in 
multiple areas of concern 

High 7.50 - 10.00 

 

 Provides easily identified improvement to 
security in one or more areas 

Median 3.75 - 7.49 

 

Ability to safeguard the water supply 
Protect the quality of the SWBNO product 
Mitigate unlawful acts that affect the 
system output 
Improve security of information and 
reduce IT related vulnerabilities 
Improve the ability to plan, respond and 
manage security threats and incidences 
Improve the ability to maintain services 
without interruption 

 Does not provide any readily identifiable 
security benefit 

Low 0.00 - 3.74 
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Budget Sewerage Water Drainage

Budget Organizations Sewer Water Drainage 2011 2011 2011 2011

Division of Executive Director
Executive Director

ORG  0010-Executive Director 33% 33% 33% 853,330$     284,443$     284,443$     284,443$     
ORG  0020 - Legal Department 33% 33% 33% 1,750,459    583,486       583,486       583,486       
ORG  0022 - Customer Review Officer 50% 50% 0% 92,500         46,250         46,250         -               
ORG  0030 - Community & Intergovernmental Relations 33% 33% 33% 890,428       296,809       296,809       296,809       
ORG  0040 - Economically Disadvantaged Business Program 35% 39% 26% 452,572       159,306       177,274       115,991       
ORG  0050 - Office of Equal Employment Opportunity 30% 47% 24% 81,435         24,233         38,034         19,168         
ORG  0055 - Emergency Management 33% 33% 33% 919,513       306,504       306,504       306,504       

General Administration -               -               -               
ORG  0060 - Planning & Budget 33% 43% 25% 389,811       126,809       167,095       95,907         
ORG  0061 - 33% 33% 33% -               -               -               -               
ORG  0070 - Environmental Compliance 67% 0% 33% 741,738       496,964       -               244,774       
ORG  0080 - Administrative Services 33% 43% 25% 737,914       240,049       316,312       181,553       
ORG  0081 - Risk Management 33% 43% 25% 725,576       236,036       311,023       178,517       
ORG  0082 - Internal Audit 33% 43% 25% 158,921       51,698         68,123         39,100         
ORG  0083 - Inventory Control 21% 68% 11% 99,975         20,637         68,364         10,974         

Division of Management Services -               -               -               
Management Services -               -               -               

ORG  0100 - Management Services Director 33% 33% 33% 70,625         23,542         23,542         23,542         
Personnel Administration -               -               -               

ORG  0210 - Personnel Operations 30% 47% 24% 436,925       130,016       204,067       102,841       
ORG  0220 - Medical Operations 30% 47% 24% 40,542         12,064         18,935         9,543           
ORG  0230 - Training 30% 47% 24% 299,153       89,019         139,720       70,413         
ORG  0240 - Policies & Procedures 30% 47% 24% 73,417         21,847         34,290         17,281         

Finance Administration -               -               -               
ORG  0300 - Finance Administration 33% 43% 25% 501,471       163,133       214,959       123,379       
ORG  0320 - Payroll 30% 47% 24% 357,793       106,469       167,108       84,216         
ORG  0340 - Customer Accounting 48% 48% 5% 130,311       61,898         61,898         6,516           
ORG  0350 - Accounting 33% 43% 25% 1,187,294    386,236       508,942       292,116       

Information Systems Administration -               -               -               
ORG  0405 - Information System Administration 33% 43% 25% 115,804       37,672         49,640         28,492         
ORG  0450 - Computer Center 33% 33% 33% 5,534,635    1,844,878    1,844,878    1,844,878    
ORG  0451 - Computer Center Scada Drainage 0% 0% 100% 42,840         -               -               42,840         
ORG  0453 - Computer Center Scada Sewage 100% 0% 0% 5,000           5,000           -               -               
ORG  0455 - Computer Center Scada Water 0% 100% 0% 1                  -               1                  -               
ORG  0460 - Records and Data Management 33% 33% 33% 82,641         27,547         27,547         27,547         

Revenue & Customer Services -               -               -               
ORG  0500 - Revenue & Customer Service Administration 50% 50% 0% 268,631       134,316       134,316       -               
ORG  0502 - Revenue Administration - Mailroom 45% 45% 10% 825,336       371,401       371,401       82,534         

Billing & Accounts -               -               -               
ORG  0506 - Special Accounts 50% 50% 0% 88,709         44,355         44,355         -               
ORG  0510 - Billing 50% 50% 0% 44,038         22,019         22,019         -               
ORG  0511 -Billing Review & Com'l Accounts 50% 50% 0% 182,617       91,309         91,309         -               
ORG  0512 - Bill Adjustments 50% 50% 0% 318,597       159,299       159,299       -               
ORG  0519 - Credits & Collections 50% 50% 0% 465,716       232,858       232,858       -               

Customer Service -               -               -               
ORG  0520 - Cashier 50% 50% 0% 795,879       397,940       397,940       -               
ORG  0530 - Customer Service Administration 50% 50% 0% 109,362       54,681         54,681         -               
ORG  0531 - Customer Service Walk-ins 50% 50% 0% 553,560       276,780       276,780       -               
ORG  0532 - Customer Service - Satellite Office 50% 50% 0% 87,534         43,767         43,767         -               
ORG  0533 - Customer Service - Telephone 50% 50% 0% 795,205       397,603       397,603       -               
ORG  0534 -Customer Relations - Mail Resolving 50% 50% 0% 273,049       136,525       136,525       -               
ORG  0535 - Emergency Telephone Center 50% 40% 10% 246,420       123,210       98,568         24,642         

Meter Reading -               -               -               
ORG  0540 - Meter Reading & Investigations 50% 50% 0% 3,530,575    1,765,288    1,765,288    -               

Purchasing Administration -               -               -               
ORG  0700 - Purchasing 35% 39% 26% 402,276       141,602       157,573       103,101       
ORG  0710 - Printing 33% 43% 25% 294,753       95,886         126,348       72,520         
ORG  0720 - Stationery 33% 43% 25% 33,300         10,833         14,274         8,193           

Division of Support Services -               -               -               
Support Services -               -               -               

ORG  0800 - Director Of Support Services 23% 23% 55% 235,122       53,116         53,056         128,950       

Allocations
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Budget Sewerage Water Drainage

Budget Organizations Sewer Water Drainage 2011 2011 2011 2011

Allocations

Department of Building & Grounds -               -               -               
ORG  0801 - Administration Building - St. Charles 23% 23% 55% 1,255,477    283,625       283,300       688,552       
ORG  0805 - Administration Building - Central Yard 40% 40% 20% 1,013,614    405,446       405,446       202,723       
ORG  0811 - Building Maintenance 40% 40% 20% 642,157       256,863       256,863       128,431       
ORG  0815 - Grounds Maintenance 5% 5% 90% 2,789,176    139,459       139,459       2,510,258    

Vehicle Maintenance -               -               -               
ORG  0830 - Equipment Maintenance Information System 23% 23% 55% 267,296       60,385         60,316         146,595       
ORG  0840 - Central Yard Garage 40% 40% 20% 3,198,595    1,279,438    1,279,438    639,719       
ORG  0841 - Satellite Garage 40% 40% 20% 415,781       166,312       166,312       83,156         

Support Activities -               -               -               
ORG  0850 - Warehouse & Grounds 33% 33% 33% 1,043,588    347,863       347,863       347,863       
ORG  0852 - Hauling 33% 33% 33% -               -               -               -               
ORG  0853 - Bulk Materials 43% 35% 22% 125,000       53,750         43,750         27,500         

Division of Miscellaneous Expenditures -               -               -               
-               -               -               

ORG  0901 - Emergency & Contingency 33% 33% 33% 600,000       200,000       200,000       200,000       
ORG  0902 - Water Service Assistance Program 50% 50% 0% 48,500         24,250         24,250         -               
ORG  0903 - Managed Competition 33% 33% 33% -               -               -               -               
ORG  0904 - Managed Competition - Emp Comm 23% 23% 55% -               -               -               -               
ORG  0905 - Safe Drinking Water Administration Fee 0% 100% 0% -               -               -               -               
ORG  0907 - Sewer Rehab - "DPR Solutions" 100% 0% 0% -               -               -               -               
ORG  0908 - Reengineering 33% 33% 33% -               -               -               -               
ORG  0909 - Hurrican Katrina Operation Expense 33% 33% 33% -               -               -               -               
ORG  0910 - Pension Related Expense 30% 47% 24% 50,000         14,879         23,353         11,769         
ORG  0933 - Water Company of America 33% 33% 33% -               -               -               -               
ORG  0937 - Professional Membership/Dues 33% 33% 33% 113,000       37,667         37,667         37,667         
ORG  0944 - Fleet Insurance 40% 40% 20% 582,000       232,800       232,800       116,400       
ORG  0960 - General Insurance 33% 33% 33% 1,940,000    646,667       646,667       646,667       
ORG  0965 - Litigation - Damage Claims 33% 33% 33% -               -               -               -               
ORG  0966 - Drainage Damage Claims 0% 0% 100% 1,005,000    -               -               1,005,000    
ORG  0967 - Water Damage Claims 0% 100% 0% 250,000       -               250,000       -               
ORG  0968 - Sewerage Damage Claims 100% 0% 0% 250,000       250,000       -               -               
ORG  0981 - Miscellaneous Professional Services 33% 33% 33% 230,000       76,667         76,667         76,667         
ORG  0996 - Water O/H CP#820 0% 100% 0% (2,800,000)   -               (2,800,000)   -               
ORG  0997 - Drainage O/H CP#820 0% 0% 100% (2,800,000)   -               -               (2,800,000)   
ORG  0998 - Sewerage O/H CP#820 100% 0% 0% (2,800,000)   (2,800,000)   -               -               

Division of General Superintendent -               -               -               
General Superintendent -               -               -               

ORG  1000 - General Superintendent 31% 45% 23% 503,419       158,543       227,165       117,711       
Drainage Pumping -               -               -               

ORG  2100 - Superintendent - Drainage Pumping 0% 0% 100% 190,087       -               -               190,087       
ORG  2200 - Central Control 0% 0% 100% 982,599       -               -               982,599       
ORG  2300 - Drainage Pumping Supervisor 0% 0% 100% 404,238       -               -               404,238       
ORG  2301 - Unmanned DPS Maintenance 0% 0% 100% 413,819       -               -               413,819       
ORG  2302 - DPS Maintenance - Employees 0% 0% 100% 277,508       -               -               277,508       
ORG  2310 - Old City 0% 0% 100% 2,039,457    -               -               2,039,457    
ORG  2311 - Station #1 0% 0% 100% 111,283       -               -               111,283       
ORG  2312 - Station #2 0% 0% 100% 7,419           -               -               7,419           
ORG  2313 - Station #3 0% 0% 100% 8,634           -               -               8,634           
ORG  2314 - Station #4 0% 0% 100% 22,547         -               -               22,547         
ORG  2315 - Station #5 0% 0% 100% 16,985         -               -               16,985         
ORG  2316 - Station #6 0% 0% 100% 281,983       -               -               281,983       
ORG  2317 - Station #7 0% 0% 100% 67,090         -               -               67,090         
ORG  2319 - Station #19 0% 0% 100% 178,323       -               -               178,323       
ORG  2320 - Algiers Drainage Operations 0% 0% 100% 362,049       -               -               362,049       
ORG  2321 - Station #11 0% 0% 100% 292,796       -               -               292,796       
ORG  2330 - Unmanned Drainage Stations 0% 0% 100% 933,753       -               -               933,753       
ORG  2331 - Citrus #10 0% 0% 100% 39,032         -               -               39,032         
ORG  2332 - Station #12 0% 0% 100% 4,549           -               -               4,549           
ORG  2333 - Grant 0% 0% 100% 23,793         -               -               23,793         
ORG  2334 - Jahncke #14 0% 0% 100% 72,401         -               -               72,401         
ORG  2335 - Intra - Coastal #15 0% 0% 100% 122,456       -               -               122,456       
ORG  2336 - St. Charles #16 0% 0% 100% 46,818         -               -               46,818         

D‐2



Budget Sewerage Water Drainage

Budget Organizations Sewer Water Drainage 2011 2011 2011 2011

Allocations

ORG  2337 - Elaine 0% 0% 100% 3,337           -               -               3,337           
ORG  2338 - Maxent - #18 0% 0% 100% 17,797         -               -               17,797         
ORG  2339 - Dwyer 0% 0% 100% 111,233       -               -               111,233       
ORG  2340 - Carrollton Frequency Changer 0% 0% 100% 8,999           -               -               8,999           
ORG  2341 - Amid Drainage Pumping Station 0% 0% 100% 22,297         -               -               22,297         
ORG  2342 - I-10 Underpass DPS 0% 0% 100% 57,517         -               -               57,517         
ORG  2343 - Pritchard DPS 0% 0% 100% 12,123         -               -               12,123         
ORG  2347 - Station D 0% 30% 70% 947,481       -               284,244       663,237       
ORG  2348 - Underpass Station 0% 0% 100% 102,110       -               -               102,110       

Sewerage Pumping -               -               -               
ORG  2400 - Sewerage Pumping Supervisor 100% 0% 0% 1,225,895    1,225,895    -               -               
ORG  2401 - Sewer PS MTC - Employees 100% 0% 0% 173,469       173,469       -               -               
ORG  2411 - Station A 100% 0% 0% 49,943         49,943         -               -               
ORG  2412 - Automatic Stations - Algiers 100% 0% 0% 312,630       312,630       -               -               
ORG  2413 - Maintenance Sewer Station - Algiers 100% 0% 0% 147,937       147,937       -               -               
ORG  2430 - Automatic Stations 100% 0% 0% 780,631       780,631       -               -               

Chief of Operations -               -               -               
ORG  3000 - Chief of Operations 33% 33% 33% 206,112       68,704         68,704         68,704         

Water Pumping & Power -               -               -               
ORG  3100 - Supt - Water Pumping & Power 2% 59% 39% 1,404,190    32,222         822,074       549,894       
ORG  3102 - Shift Employee North River Intake Stations 0% 100% 0% 650,019       -               650,019       -               
ORG  3103 - Intake MTC - North River Station 0% 100% 0% 149,253       -               149,253       -               
ORG  3111 - Boiler Operations 5% 35% 60% 1,037,112    51,856         362,989       622,267       
ORG  3112 - Boiler Room Maintenance Employees 5% 35% 60% 529,234       26,462         185,232       317,540       
ORG  3113 - Drainage High Pressure Gas 0% 0% 100% 4,892,787    -               -               4,892,787    
ORG  3114 - Water High Pressure Gas 0% 100% 0% 6,651,133    -               6,651,133    -               
ORG  3115 - Sewerage High Pressure Gas 100% 0% 0% 68,804         68,804         -               -               
ORG  3121 - Watchmen 33% 33% 33% -               -               -               -               
ORG  3130 - Pumping Operations 0% 100% 0% 1,408,911    -               1,408,911    -               
ORG  3131 - Water Pumping Personnel Maintenance 0% 100% 0% 163,355       -               163,355       -               
ORG  3135 - Steam Turbine Generators 5% 35% 60% 605,669       30,283         211,984       363,401       
ORG  3136 - Gas Turbine Generators 0% 0% 100% 209,838       -               -               209,838       
ORG  3137 - Maintenance Employees for Generators 0% 0% 100% 577,726       -               -               577,726       
ORG  3150 - Station C 20% 70% 10% 575,881       115,176       403,117       57,588         
ORG  3151 - Minor Maintenance Employees Station C 20% 70% 10% 518,326       103,665       362,828       51,833         
ORG  3152 - Mat&Sup/O&M Algier Station 20% 70% 10% 99,827         19,965         69,879         9,983           

Purification -               -               -               
ORG  3200 - Superintendent - Purification 0% 100% 0% 221,459       -               221,459       -               
ORG  3210 - Laboratory 0% 100% 0% 799,536       -               799,536       -               
ORG  3220 - Carrollton - Supervision 0% 100% 0% 327,365       -               327,365       -               
ORG  3221 - Chemical House 0% 100% 0% 618,081       -               618,081       -               
ORG  3222 - Dorr Unit 0% 100% 0% 68,377         -               68,377         -               
ORG  3223 - Maintenance & Relief - MWP 0% 100% 0% 283,942       -               283,942       -               
ORG  3224 - Chemicals - New Orleans 0% 100% 0% 4,796,880    -               4,796,880    -               
ORG  3225 - Reservoir Washing - Labor 0% 100% 0% 87,733         -               87,733         -               
ORG  3226 - Sycamore Filters 0% 100% 0% 683,558       -               683,558       -               
ORG  3227 - Maintenance Employees - Sycamore Filters 0% 100% 0% 461,273       -               461,273       -               
ORG  3228 - Maintenance Employees - Claiborne Filters 0% 100% 0% 234,022       -               234,022       -               
ORG  3229 - Claiborne Filters 0% 100% 0% 129,269       -               129,269       -               
ORG  3231 - Water Tower 0% 100% 0% 23,435         -               23,435         -               
ORG  3240 - Algiers - Supervision 0% 100% 0% 369,338       -               369,338       -               
ORG  3241 - Maintenance & Relief - AWP 0% 100% 0% 344,537       -               344,537       -               
ORG  3242 - Head House 0% 100% 0% 408,983       -               408,983       -               
ORG  3243 - Filters #2 0% 100% 0% 332,352       -               332,352       -               
ORG  3244 - Chemicals - Algiers 31% 45% 23% 683,100       215,131       308,245       159,724       

Sewerage Treatment -               -               -               
ORG  3300 - Superintendent - Sewerage Treatment 100% 0% 0% 12,145,500  12,145,500  -               -               

Facility Maintenance -               -               -               
ORG  4000 - Chief of Facility Maintenance 33% 33% 33% 241,181       80,394         80,394         80,394         
ORG  4100 - Electrical Maintenance Superintendent 35% 21% 44% 609,883       214,444       126,443       268,996       
ORG  4110 - Outside Systems 33% 33% 33% 327,245       109,082       109,082       109,082       
ORG  4120 - In Plant Systems 35% 45% 20% 476,845       166,896       214,580       95,369         
ORG  4130 - Communications - Drainage/Sewer 35% 45% 20% 633,281       221,648       284,976       126,656       
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Budget Organizations Sewer Water Drainage 2011 2011 2011 2011

Allocations

ORG  4260 - Plant Maintenance 2% 59% 39% 3,443,049    54,635         2,033,378    1,355,036    
ORG  4270 - Meter Repair 50% 50% 0% 662,949       331,475       331,475       -               
ORG  4300 - Mechanical Maintenance Superintendent 19% 47% 34% 613,159       116,956       289,227       206,976       
ORG  4310 - Carrollton 35% 45% 20% 652,063       228,222       293,428       130,413       
ORG  4320 - Field Crews 35% 45% 20% 767,074       268,476       345,183       153,415       
ORG  4330 - Welding & Fabrication 9% 40% 50% 846,836       79,741         340,174       426,921       

Non-operating Expense -               -               -               
ORG  5001 - Drainage Non-operating Expense 0% 0% 100% -               -               -               -               
ORG  5002 - Water Non-operating Expense 0% 100% 0% -               -               -               -               
ORG  5003 - Sewerage Non-operating 100% 0% 0% -               -               -               -               

Networks -               -               -               
ORG  6000 - Office of Chief of Networks 31% 45% 23% 296,351       93,331         133,727       69,294         
ORG  6001 - Zone One 37% 62% 1% 2,509,426    918,715       1,567,674    23,037         
ORG  6002 - Zone Two 88% 12% 0% 1,261,474    1,107,655    153,687       133              
ORG  6003 - Zone Three 37% 62% 1% 2,272,998    850,831       1,400,665    21,502         
ORG  6004 - Zone Four 30% 69% 1% 2,422,432    735,951       1,668,617    17,863         
ORG  6005 - Zone Five 28% 72% 0% 2,333,623    647,906       1,674,412    11,305         
ORG  6006 -Zone Six 36% 63% 1% 1,942,002    701,168       1,219,345    21,489         
ORG  6007 - Zone Seven 45% 55% 0% 2,615,412    1,171,022    1,434,937    9,453           
ORG  6008 - Sewer Contracts 100% 0% 0% 1,500,000    1,500,000    -               -               
ORG  6009 - Water Contracts 0% 100% 0% -               -               -               -               
ORG  6010 - Field Service Center 35% 48% 17% 401,061       140,371       192,509       68,180         
ORG  6020 - Cassworks Support 33% 33% 33% -               -               -               -               
ORG  6400 - OPSA 48% 35% 17% 91,532         43,935         32,036         15,560         
ORG  6410 - Raise To Grade 50% 50% 0% -               -               -               -               
ORG  6420 - Repairs & Maintenance 33% 33% 33% -               -               -               -               
ORG  6430 - Leak Detection 0% 100% 0% -               -               -               -               
ORG  6440 - Hydrant Painting 0% 100% 0% -               -               -               -               
ORG  6450 - Large Repairs 33% 33% 33% -               -               -               -               
ORG  6460 - Valve & Hydrant Maintenance 0% 100% 0% -               -               -               -               
ORG  6470 - House Connections 50% 50% 0% -               -               -               -               
ORG  6500 - Technical Services 35% 48% 17% 711,585       249,055       341,561       120,969       
ORG  6510 - New Construction Repairs 33% 33% 33% -               -               -               -               
ORG  6521 - Gravity Problems Investigation 100% 0% 0% -               -               -               -               
ORG  6522 - Sewer & Drain Flushing 50% 0% 50% -               -               -               -               
ORG  6523 - Catch Basin Cleaning 0% 0% 100% -               -               -               -               
ORG  6600 - OPSB 35% 48% 17% 95,501         33,425         45,840         16,235         
ORG  6611 - Rigid Paving 45% 45% 10% 1,100,000    495,000       495,000       110,000       
ORG  6612 - Asphalt Paving 45% 45% 10% 200,000       90,000         90,000         20,000         
ORG  6613 - Follow Up 33% 33% 33% -               -               -               -               
ORG  6614 - Barricade Unit 50% 50% 0% -               -               -               -               
ORG  6617 - Equipment Unit 33% 33% 33% -               -               -               -               

Engineering -               -               -               
ORG  7000 - Chief of Engineering 31% 45% 23% 434,386       136,802       196,014       101,569       
ORG  7100 - Mechanical Engineering 31% 45% 23% 383,497       120,776       173,051       89,670         
ORG  7200 - Electrical Engineering 31% 45% 23% 423,689       133,434       191,187       99,068         
ORG  7210 - Cathodic Protection 0% 100% 0% 60,011         -               60,011         -               
ORG  7300 - Construction & Inspection 31% 45% 23% 432,692       136,269       195,250       101,173       
ORG  7310 - Engineering Field Inspection 31% 45% 23% 478,912       150,825       216,106       111,980       
ORG  7400 - Network Engineering 31% 45% 23% 550,036       173,224       248,201       128,611       
ORG  7410 - Field Engineering 31% 45% 23% -               -               -               -               
ORG  7500 - Civil Engineering 31% 45% 23% 274,370       86,408         123,808       64,154         
ORG  7800 - Drainage Engineering 0% 0% 100% 347,380       -               -               347,380       

Plumbing -               -               -               
ORG  8000 - Plumbing 50% 50% 0% 568,366       284,183       284,183       -               
ORG  8100 - House Connections 50% 50% 0% 169,512       84,756         84,756         -               
ORG  8200 - Field/Account Review Unit 50% 50% 0% 116,200       58,100         58,100         -               

Division of Payroll Related -               -               -               
-               -               -               

ORG  9100 - Pension Contributions by BD 30% 47% 24% -               -               -               -               
ORG  9110 - Pension related Expenses 30% 47% 24% -               -               -               -               
ORG  9200 - Social Security 30% 47% 24% -               -               -               -               
ORG  9300 - Hospitalization contribution by BD 30% 47% 24% 9,485,852    2,822,719    4,430,397    2,232,735    
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ORG  9325 - HMO's Contribution by BD 30% 47% 24% -               -               -               -               
ORG  9350 - Employee Life Insurance Contribution 30% 47% 24% 190,956       56,823         89,187         44,946         
ORG  9450 - Raises 30% 47% 24% 60,000         17,854         28,023         14,123         
ORG  9500 - Luta (Unemployment Tax) 30% 47% 24% 9,700           2,886           4,530           2,283           
ORG  9550 Worker's Compensation 30% 47% 24% 250,000       74,393         116,763       58,844         
ORG  9960 - Temporary Total Disability 30% 47% 24% 1,283,310    381,876       599,374       302,059       
ORG  9961 - Permanent Partial Disability 30% 47% 24% 340,230       101,243       158,906       80,082         
ORG  9962 - Permanent Total Disability 30% 47% 24% 260,930       77,645         121,868       61,416         
ORG  9999 - Terminal Leave 30% 47% 24% 436,500       129,890       203,869       102,741       
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