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WCL ENTERPRISES

July 24, 1998

Mr. Ronald J. Neighbors

General Manager

Harris-Galveston Coastal Subsidence District
1660 Bay Area Boulevard

Friendswood, Texas 77546-2640

Dear Mr. Neighbors:

WCL ENTERPRISES hereby submits the attached Conversion Implementation Analysis to the
Harris-Galveston Coastal Subsidence District for its consideration.

This analysis was prepared by WCL ENTERPRISES. In preparing the analysis,

WCL ENTERPRISES received significant input and assistance from the associated entities with
which it submitted its proposal for this project: Akin, Gump, Strauss, Hauer & Feld, L.L.P.,
Bear Stearns, Maldonado Consulting, Practical Management Concepts, and Rust
Lichliter/Jameson. Additionally, WCL ENTERPRISES and members of the project team
established by WCL ENTERPRISES sought, and received, input and suggestions from many
individuals. However, the author of this analysis is WCL EN’ TERPRISES only, and none of the
conclusions contained herein should be attributed to any other entity or individual.

Very truly yours,

WCL ENTERPRISES

William C. Lenhart, Jr.
Managing Principal
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July 24, 1998

Mr. Craig D. Pedersen

Executive Administrator

Texas Water Development Board
P.O. Box 13231

Austin, Texas 78711-3231

Dear Mr. Pedersen:

The Harris-Galveston Coastal Subsidence District hereby submits the attached Conversion
Implementation Analysis prepared by WCL ENTERPRISES.

The enclosed report was prepared by an independent contractor pursuant to a scope of work
agreed to between the Subsidence District and the Texas Water Development Board and does not
represent the work product of the Subsidence District Board of Directors nor staff, This project
was initiated in order to receive an independent analysis of alternatives for surface water
conversion in north and northwest portions of Harris County, and the conclusions and
recommendations contained in the report are the product of the author, WCL ENTERPRISES

Sincerely,

Ronald J. Neighbors
General Manager

cc: Harris-Galveston Coastal Subsidence District Board Members
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I - Executive Summary

BACKGROUND

The Harris-Galveston Coastal Subsidence District (HGCSD or the District) is a governmental
agency created by the Legislature under Article XV1, Section 59 of the Texas Constitution. The
District was created in 1975 by act of the 64th Texas Legislature. The current HGCSD Act (the
Act) is found at Chapter 151, Texas Water Code.

The purpose of the Act is to “provide for the regulation of the withdrawal of groundwater within
the boundaries of the district for the purpose of ending subsidence, ....” Section 151 .004(a).

The District includes all of the area within the boundaries of Harris County and Galveston
County. Section 151.003(a).

In 1994, the District began a thorough review of its District Plan. This process included the
following steps:

s Update of the water demand projections throughout the entire District.

¢ Use of a groundwater model to determine the effect of the revised water demand projections
on groundwater levels.

¢ Evaluation of changes in groundwater levels and subsidence at given levels of pumpage.
These analyses confirmed that groundwater pumpage needs to be reduced significantly from
current levels. A major step that obviously needs to be taken is the conversion from groundwater
to surface water in the north and northwest portions of Harris County (designated by the District
as Regulatory Areas 4, 5, 6 and 7, and referred to in this analysis as the study area).

PURPOSE OF ANALYSIS

The purpose of this analysis is to identify steps needed to be taken and possible alternatives to
best achieve conversion in the study area.

CONCLUSIONS
The conclusions reached as a result of this analysis include the following:

* The overriding impediment to conversion in north and northwest Harris County is the fact
that there currently is no effective disincentive to the continued pumping of groundwater at
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current levels. To the contrary, pumpers in this region have a strong incentive to continue on
with business as usual.

e North and northwest Harris County are not served by any one political jurisdiction that has
the necessary rights to surface water for supply to the study area, and the authority and ability
to treat and supply that water. The current population of the study area is over 1.3 million.

e Over the past two decades since MUDs were created as a means to foster development in the
greater Houston area, they have become an entrenched part of the governing mechanism in
the City’s extraterritorial jurisdiction. Each district is governed by its own board of directors.
Consequently, there are 407 separate MUDs that exist within the study area. Each district is
served by its own set of plant operators, engineers, accountants, and legal advisors. As a
result, there is a strong inclination on the part of the boards of directors and members of these
groups to maintain the current system of groundwater supply.

e Conversion in the study area is not likely to occur within the foreseeable future unless the
District alters its regulatory policies to provide the necessary regulatory disincentive to
continued high levels of groundwater withdrawals. Increasing its permit fee to a level that
exceeds the cost of treated surface water would provide an effective regulatory disincentive
to the continued pumping of groundwater at current levels, and would be by far the simplest
and most effective regulatory action the District could take to achieve significant reductions
in pumping and overcome the strong inclination of districts within the study area to maintain
the current system of groundwater supply. This action should result in conversion at the
earliest practicable date. Districts and other groundwater pumpers in the study area would
then have a strong economic incentive to cooperate with key entities to arrive at an
expeditious, cost-effective conversion solution.

¢ Compounding the lack of any effective regulatory disincentive and the strong inclination of
districts within the study area to maintain the current system of groundwater supply, it
appears that the need for significant reduction in current levels of groundwater pumping is
not well understood by districts and other entities within the study area. Local officials and
the general public need to be better informed about the problem and the serious consequences
that will result from delays in conversion.

e The infrastructure needed for conversion in the study area is relatively well-defined.
Generally, it consists of the following: facilities to divert water from Lake Houston, a new
water treatment plant, and transmission facilities to convey and deliver treated water to
districts and other end users within the study area.

¢ Ideally, there would be consensus among those who are to be supplied treated surface water

from the system with respect to the entity or entities that would design, construct, own and
operate the system or portions thereof:

WCL ENTERPRISES 6
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While there are a number of entities that could possibly take on this project, the City of
Houston is currently the logical entity to design, construct, own and operate at least the
primary elements of the system. The City owns Lake Houston and other water supplies
from Lake Conroe and Lake Livingston that could be diverted into Lake Houston. Also,
the City has extensive experience with projects of this magnitude, and it is by far the
major regional supplier of treated surface water in the District. Presumably, the City
could supply treated surface water to districts and other users within the study area at a
lower price than other possible alternatives.

There appear to be opportunities for districts and other smaller end users within the study
area to have a significant role in the design and construction of facilities to convey and
deliver water to those entities from the primary treated water transmission facilities.

e If the District does raise its permit fee to provide the necessary disincentive to continued high
levels of groundwater pumping, it could utilize these funds by making grants, loans or
contractual payments to achieve, facilitate or expedite the conversion. Grants and loans also
could possibly be obtained from the TWDB and other governmental entities. Such grants,
loans or contractual payments could be made to any entity incurring costs in the design or
construction of any portion of the treated surface water system, including any district or end
user involved in the design and construction of facilities to convey and deliver water to that
entity from the primary treated water transmission facilities.

WCL ENTERPRISES 7
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II - Background and Purpose of Analysis

BACKGROUND

The Harris-Galveston Coastal Subsidence District (HGCSD or the District) is a governmental
agency created by the Legislature under Article XV, Section 59 of the Texas Constitution. The
District was created in 1975 by act of the 64th Texas Legislature. The current HGCSD Act (the
Act) is found at Chapter 151, Texas Water Code.

The purpose of the Act is to “provide for the regulation of the withdrawal of groundwater within
the boundaries of the district for the purpose of ending subsidence, ....” Section 151 .004(a).

The District includes all of the area within the boundaries of Harris County and Galveston
County. Section 151.003(a).

In 1976, HGCSD adopted its initial District Plan, which focused on the southeastern part of
Harris County and all of Galveston County. As conversion was successfully completed in the
areas emphasized in the initial Plan and the District gathered additional technical information, it
developed a new Plan in 1985 and again in 1992 to reflect these successful conversion efforts
and the need to focus on new areas of priority. The 1985 and 1992 Plans divided the entire
District into Regulatory Areas, first eight in the 1985 Plan and then seven in the 19972 Plan (see
Appendix A at the conclusion of this report for a map of the regulatory areas). The Regulatory
Areas have differing times for conversion from groundwater to surface water through the year
2020. These differing conversion times attempt to reflect the potential availability of surface
water, geophysical characteristics, areas of high groundwater demand, and projected population
growth/water use demand among other critical factors,

Ultimately, under the current Plan, all areas of Harris and Galveston Counties, depending upon
their location, will be limited to no more than 10-20 percent of their water usage from
groundwater.

In the case of violation of permit allowances, the District has the authority to litigate any
noncompliance. However, since this is a time-consuming process, the District attempts to avoid
litigation unless it is absolutely necessary.

In 1994, with the availability of 1990 census data, the District began its current process to review
the 1992 Plan. This process has involved the following steps:

* HGCSD hired professional engineers (Turner, Collie & Braden) and demographers

(American METRO/STUDY Corporation and the University of Houston Center for Public
Policy) to update the water demand projections throughout the entire District.
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® These projections were fed into a groundwater model to determine their effect on
groundwater levels. Again, the District hired outside professionals (LBG Guyton &
Associates) to update and calibrate the groundwater model,

* Finally, the change in groundwater levels was fed into a series of subsidence models to
project the amount of subsidence at a given level of pumpage. These models were reviewed
and recalibrated by another separate, outside professional firm (F ugro-McClelland).

These analyses confirmed that groundwater pumpage needs to be reduced significantly from
current levels. While much of the southern, southeastern, and central parts of the District have
converted to surface water over the past twenty years, the north and northwest areas of Harris
County remain unconverted. That area is denoted as Regulatory Areas 4, 5, 6, and 7 within the
District Plan, and is referred to in the analysis as the study area. The analyses confirmed that
pumpage in the study area contributes to subsidence in the region. A major step that obviously
needs to be taken is the conversion from groundwater to surface water in this area,

PURPOSE OF ANALYSIS

The purpose of this analysis was to identify steps needed to be taken and possible alternatives to
best achieve conversion in the study area.
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I11 - Lack of Effective Regulatory Disincentive

The overriding impediment to conversion in north and northwest Harris County is the fact that
there is no effective regulatory disincentive currently in place to the continued pumping of

groundwater at current levels. To the contrary, pumpers in this region have a strong incentive to
continue on with business as usual.

North and northwest Harris County are not served by one political jurisdiction that has the
necessary rights to sufficient amounts of surface water and the authority and ability to treat and
supply that water. The current population of the study area is over 1.3 million. (Exhibit III-1).

Exhibit I11-1
Population of the Study Area
by HGCSD Regulatory Area

450,399

4

5 39,776
6 731,736
7 99,090
Total 1,321,001

Source: US Census, 1990.

Over the past two decades since MUDs were created as a means to foster development in the
greater Houston area, they have become an entrenched part of the governing mechanism in the
City’s extraterritorial jurisdiction. Each district is governed by its own board of directors.
Consequently, there are 407 MUDs that exist within the study area. Each district is served by its
own set of plant operators, engineers, accountants, and legal advisors. As a result, there is a
strong inclination on the part of the boards of directors and members of these groups to maintain
the current system of groundwater supply.

HGCSD is justifiably hesitant to use its permitting authority alone to provide the necessary
regulatory disincentive for these districts to reduce pumping significantly. Because of the
magnitude and cost of developing or causing the development of the necessary regional surface
water supply system, it can be argued that surface water simply is not currently available to any
one district. It seems ineffective, and perhaps contrary to the HGCSD Act, to issue a permit to
any small pumper in the area that absolutely prohibits, after a fixed date, pumping in excess of 10
or 20 percent of that pumper’s total demand, when it is not economicaily feasible for that pumper
to acquire a surface water supply on an individual basis. Such an absolute prohibition would
almost certainly trigger significant, costly litigation, which itself would almost certainly result in
significant delays in achieving conversion. Moreover, if and when it became clear that
conversion could not be achieved by the fixed deadline, HGCSD as a practical matter would be
forced to extend it, thereby losing regulatory credibility and further undermining its ultimate

purpose.
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The obvious solution to this need for an effective disincentive is for HGCSD to provide the
necessary regulatory disincentive through the setting of its permit fees. HGCSD has the
authority to set its permit fee at up to “110 percent of the highest rate charged by the City of
Houston for surface water supplied to its customers in the district” 151.28(b). Setting its rate at
this level would provide an effective regulatory disincentive to the continued pumping of
groundwater at current levels, and would be by far the simplest and most effective regulatory
action the District could take to achieve significant reductions in pumping and overcome the
strong inclination by districts within the study area to maintain the current system of
groundwater supply. There would be no absolute deadline for conversion, but economic forces
should nevertheless result in conversion at the earliest practicable date. Districts and other
groundwater pumpers in the study area would then have a strong economic incentive to
cooperate with key entities to arrive at an expeditious, cost-effective conversion solution.

WCL ENTERPRISES /1
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IV - Lack of Awareness Within the Community
Compounding the lack of an effective regulatory disincentive and the strong inclination of
districts within the study area to maintain the current system of groundwater supply, it appears
that the need for significant reduction in current levels of groundwater pumping is not well
understood by districts and other entities within the study area.
Our work effort in this area included the following:

» Assessing the current level of public understanding of the issues.

® Identifying key sources of information used by citizens to form opinions on the issues of
subsidence and conversion from groundwater to surface water.

* Gauging the level of misunderstanding or the degree of misinformation associated with the
knowledge base of area residents.

* Accessing community leaders and groups to maximize input to our evaluation process.
RESULTS

Telephone Survey

We conducted a telephone survey of registered voters within the study area, weighted to reflect
the population differences across the four areas, using statistically valid sampling techniques, to
determine the following:

¢ Current level of knowledge of subsidence and the problems that may occur.

* Potential economic impacts from continued subsidence and relevance to the entire District
not just limited areas.

¢ Sources of information regarding key local issues.

We chose registered voters because it was assumed that they would more than likely:
¢ Have lived in the area for some time.

e Own their own home and, hence, pay water bills.

¢ Beinvolved in the community in some fashion and use various sources of information to gain
knowledge of issues affecting their area.

Exhibit IV-1 provides the questions and responses.
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Exhibit IV-1

1. De you know where the water you use comes from?

Results of the Telephone Survey of Registered Voters within the Study Area

Conversion Implementation Analysis

2. Does your water come from surface water or groundwater? (NOTE: Only
those respondents indicating that their source of water was groundwater were
polled beyond this point; for all others, the interview was terminated.)

3. Are you aware that your area of Harris County is required to reduce its 41 59
reliance on groundwater either through water conservation, water reuse,
conversion to surface water, or a combination of all three?
4. Are you aware that the quality of groundwater you are drinking may not be 39 61
as high as the quality of surface water that could be available to you?
5. Are you familiar with what is required to convert from groundwater 23 7
pumping to surface water usage? (NOTE: If No, then to Q8; if Yes, then to Q6).
6. How would you rate your familiarity with conversion from groundwater Excellent 19
pumping to surface water use? Good 68
Poor 13
7. From what sources have you obtained this information? News articles 51
Local officials 9
Area meetings 8
Newsletter 6
Other 26
8. Are you familiar with the term subsidence? (NOTE: If No, then a brief 62 38
explanation was provided and then to Q10; if Yes, then to Q9.)
9. Do you know that groundwater pumping may cause subsidence? 59 41
10. Are you aware that subsidence is a serious problem in Harris, Galveston, 57 43
and Fort Bend Counties?
11. Are you aware that your area has incurred subsidence? 36 64
12. Are you aware that subsidence could be a factor in increased flooding in 56 44
your area?
13. Do you believe that additional subsidence and flooding could negatively 73 27
impact your economic situation?
14. Do you believe that further subsidence could threaten the economic well- 77 23
being of Harris County in general?
15. Do you believe that further subsidence could threaten your weli-being? 59 41
16. Do you believe that the Port of Houston and the ship channel industries 86 14
have a major positive impact on our local economy?
17. Do you believe that NASA has a major positive impact on our local 82 18
economy”?
18. Are you aware that the area of Harris and Galveston Counties in which the 27 73
ship channel and NASA are located incurred 9-12 feet of subsidence over the 20
years prior to their conversion to surface water?
19. Are you aware that further subsidence in those areas could result in 35 65
business leaving the Houston area and/or NASA facilities being relocated to
another part of the country?
20. Are you aware that continued groundwater pumpage in your area could 32 68
result in subsidence in the ship channel and NASA areas?
21. What type of information would be helpful to you in gaining a more Newspaper articles 35
thorough understanding of this problem? Radio/TV programs 31
Mailings 15
Public meetings 14
Other 5
WCL ENTERPRISES 13
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Key points of information that were gained from the telephone survey included the following:
1. Public education and awareness

The results of questions three, five, and eleven underscore the limited sources of information
targeted just to this area.

o Less than one-half of the study area’s population (4] percent) were aware that there was a
requirement to reduce reliance on groundwater.

e Less than one-quarter (23 percent) were aware of what is required in either time or cost to
convert from groundwater to surface water.

e Only one-third (36 percent) of the study area’s population indicated they were aware that
subsidence had already occurred in the study area.

2. Economic impact

While respondents were generally aware that subsidence could affect the economic well-being of
Harris County in general (77 percent), a much smaller percentage (59 percent) felt that further
subsidence could directly affect their well-being.

As a whole, respondents were much less familiar with impacts that had already occurred around
NASA and the Houston Ship Channel (27 percent). Also, there was little understanding of the
potential link of greater groundwater pumpage in the study area causing greater subsidence in the
Ship Channel and NASA areas (only 32 percent).

3. Public information

Even though the study area is not covered on a daily basis by any newspaper, respondents
indicated that newspaper articles were their greatest source of information (51 percent).
Respondents also indicated that this would be the best way to receive additional information in
the future (35 percent).

Targeted Interviews

In order to complement the information gained from the telephone survey, a series of one-on-one

interviews were conducted with key elected officials serving the study area and representatives of
organizations that would be involved in water use planning/management within the study area.

WCL ENTERPRISES 14
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Those interviews included the following:

e The Texas State Senators who represent the predominant part of the study area, Jon Lindsay
and John Whitmire.

« Attempts were made to visit with all Texas State Representatives whose districts were fully
or partially contained within the boundaries of the study area. Those who responded and
were interviewed were Fred Bosse, John Culberson, Peggy Hamric, and Paul Hilbert.

e The Harris County Commissioners whose precincts include a portion of the study area, Jerry
Eversole and Steve Radack.

o Representatives from the City of Houston whose responsibilities involve water resource
planning, facilities construction and management, and financial management, including:
Jimmie Schindewolf, Director of Public Works and Engineering; Fred Perrenot, General
Manager, Houston Public Utilities; Ron Hudson, Senior Assistant Director for Planning and
Operations Support, Public Utilities Group; Chuck Settle, Assistant Director-Planning
Section, Public Utilities Group; and John Baldwin, Deputy Director for Resource
Management, Department of Public Works and Engineering.

e The General Manager of the San Jacinto River Authority, Jim Adams.

e The Chairman of the Cy-Fair Chamber of Commerce Surface Water Conversion Task Force
to the Alliance of North Houston Chambers of Commerce, Joe Wozny.

e The President of the North Harris County Water Users Association, John Harris.
Issues that were raised through these interviews, in no order of priority, included the following:

e The lack of one political subdivision with authority to convert the study area from
groundwater to surface water was viewed as a severe obstacle to eventual conversion.

e The large number of entities supplying water to the area, primarily MUDs, have multiple,
diverse goals which inhibit developing one plan for conversion that will meet the objectives
of all parties involved.

e The issue of conversion is linked inappropriately to annexation by the City of Houston. The
interviews indicated that while conversion and annexation may not be linked, the average
person in the study area has the perception that conversion is the final step before annexation.

o Technical data that has been provided has not been viewed as accurate, especially that

involving the level of subsidence and the likelihood of future subsidence in north and
northwest Harris County.
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¢ The area’s residents and representatives generally have not yet been provided sufficient
information to convince them that subsidence is really a problem in the area.

e The City of Houston is viewed by some as the chief “culprit” in mining groundwater in the
area. The perception is that if the City were to stop pumping groundwater, there would not
be a subsidence problem.

* Area businesses view the conversion to surface water as necessary to sustain growth.

o The impact on local residents of a large increase in water rates as a result of conversion from
groundwater to surface water will be prohibitive,

Public Comments

Among the over 200 organizations we contacted about having a public presentation and
opportunity to comment before their board, council, and/or membership were the following:

o All cities and public school districts

¢ All chambers of commerce

¢  All fraternal organizations, such as Optimists, Rotary, etc.

e All civic, community, and neighborhood organizations and/or associations
e Major churches

e Minority community organizations

From these contacts, 20 organizations accepted our invitation and scheduled us to make
presentations and receive public comment (Exhibit IV-2),

WCL ENTERPRISES 16
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Exhibit V-2
Organizations to Which Presentations Were Made

L e — s

Bridgestone Homeowners Association
Chimney Hill Community Association
Cy-Fair Christian Church
Cypress Creek Christian Church
First Presbyterian Church Kingwood
City of Hilshire
City of Humble
Huntwick Civig Association
City of Jersey Village
Lexington Woods North
Meadows Baptist Church
Mossy Oaks Estates Civic Association
North Houston Association
St. James Church (Spanish)

St. Leo the Great Church (English and Spanish)
Spring Baptist Church
City of Spring Valley
Spring Woods United Methodist Church
City of Tomball

one or more of three concerns: the increased cost of surface water, potential annexation by the
City of Houston, and lack of compelling data to demonstrate the necessity of conversion.

Several areas, particularly in northwest Harris County, raised probiems with their supply of

groundwater, such as contamination by natural gas, that were more likely to motivate them to
convert to surface water than the presence of any subsidence.

WCL ENTERPRISES 7




Harris-Galveston Coastal Subsidence District Conversion Implementation Analysis

V - Infrastructure and Technical Issues
INTRODUCTION
This element of the study’s evaluation was not intended to produce any new technical
information, reproduce existing data, nor recommend new technical strategies. Instead, it was
designed to assess the currency and usefulness of existing technical data and to identify any gaps
in information that would have to be generated prior to conversion from groundwater to surface
water.
Briefly summarized, our key work steps involved the following:

* Assessment of existing technical information, its currency, and its usefulness.

* Development of input from key technical advisors to local entities (e.g., engineers, operators,
etc.).

* Review of prior plans/studies relating to area conversion to surface water,

RESULTS

Prior Studies

The first step in the process was to identify previously-completed studies whose results involved,
or impacted, part or all of the area included in this conversion implementation study. We went

back to 1986, beginning the Pate Engineers/Jones & Carter study as our initiation point. Other
studies and reports which were reviewed are included in Exhibit V-1.

WCL ENTERPRISES 18
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Exhibit V-1
d Reports Reviewed During Technical Analysis

Stud_ies

“A Study of the Relationship Between Turner, Collie & Braden; Pate Engineers,
Subsidence and Flooding” Inc.; and Winslow & Associates
“West Harris County Surface Water 1987 Dannenbaum Engineering Corporation
Supply Corporation, Implementation

Plan”

“Surface Water Conversion Plan, North 1987 Pate Engineers, Inc.

Channel Water Supply Corporation”

“The Northeast Harris County Water 1989 Steffek & Van de Wiele, Inc.

Supply Corporation Water Supply

Study”

“Regional Water Supply Study for the 1989 Dannenbaum Engineering Corporation
Cities of Rosenberg and Richmond and

Surrounding Areas”

“Land-Surface Subsidence Resulting 1990 United States Geological Survey

from Groundwater Withdrawals in the

Houston-Galveston Region, Texas,

through 1987"

“Fort Bend County Surface Water 1993 Lichliter/Jameson & Associates; and
Supply Study, Phases 1 and 2" Turner, Collie & Braden

“Surface Water Conversion to Control Not Available | James E. Deberry

Subsidence™

We evaluated these key studies and accompanying reports, maps, plans and other information
concerning either technical issues related to the need for conversion to surface water or
engineering aspects of the infrastructure required for conversion to surface water. We evaluated
the findings and recommendations from these efforts, compared to recommended practices and
policies, and looked for any conflicts or inconsistencies among the reported data and conclusions
from these studies.

A key study relating to the cost and location of the major transmission branches was one
conducted by Lockwood Andrews Newnam (LAN) for the City of Houston. While the study has
not been completed, officials of the City’s Department of Engineering and Public Works,
Division of Public Utilities, have made various presentations to civic and community groups in
the study area over the past several years which provided summary data regarding cost and
design/construction time. This data was used to assist in determining the overall cost and timing
associated with development of the needed infrastructure.

The primary conclusions from the studies included the following:

* The City of Houston was the only regional water supplier with enough surface water rights to
serve the study area.

* The primary source of water would be Lake Houston.

WCL ENTERPRISES 19
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e A new water treatment plant and transmission line would have to be designed and
constructed in order to bring surface water to the area. Existing water treatment plants are at
or near capacity, and any expansion would be used to serve existing customer areas.

e [t would take approximately six years to design and construct the primary facilities at a cost
of approximately $700 million.

e Additional lines would have to be built to connect each local entity with the main
transmission line or branches. The cost of these lines is not included in the $700 million
estimate above.

Interviews

After completing these initial information-gathering tasks, we conducted a series of interviews
with key engineering firms that represented entities covering a large geographic portion of the
study area. Those firms involved in the interviews are included in Exhibit V-2.

Exhibit V-2
Engineering Firms Interviewed

lexander Engineering
Brown & Gay Engineers, Inc.
Cherry Engineers
Dannenbaum Engineering Corporation
Edminster, Hinshaw, Russ & Stanley
Jones & Carter
Pate Engineers
Steffek & Van De Wiele
Georgia Wilson & Associates
Turner, Collie & Braden

The interviews focused on the following key points:
o The perceived key technical issues affecting the entities represented by the firms.

o The potential for integrating existing water supply facilities of local districts into the
conversion plan.

¢ The identification of any operational issues that would affect the conversion and alternative
solutions.

e Recommendations for evaluating alternatives to implement conversion.

WCL ENTERPRISES 20
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We also conducted a limited number of interviews with local developers, builders, environmental
representatives, and others that would be involved in any conversion solution to receive their
input and identify any issues of concern that required additional evaluation.

The basic conclusions from these interviews were as follows:
1. Necessity to convert from groundwater to surface water

The engineers as a group generally felt that there is a long-term need to convert to surface water,
primarily because of concerns about the long-term reliability of groundwater supplies to meet

~ projected growth needs of the area. Reliability issues primarily revolve around declining aquifer

levels. Most of the engineers interviewed believe that the aquifer is being “mined”, i.e., more

water is being withdrawn than is being replaced.

Groundwater quality issues were an important secondary issue. This is particularly true in
Regulatory Area 4 where gas intrusion into groundwater sources is a significant issue.

When asked about the positions of the MUDs they represent, all of the engineers interviewed
indicated that the boards of these entities do not feel that the need to convert from
groundwater to surface water is significant. Rather, the boards largely view attempts at
conversion to be linked with the City of Houston’s strategy to annex the areas.

2. Ability of MUD systems to accommodate conversion from groundwater to surface water

Most of the engineers interviewed indicated that conversion could be accomplished by bringing
surface water to existing MUD plant sites and then pumping it out to customers from those
locations. Some of the engineers felt that bringing surface water at a pressure level associated
with a new surface water system (i.e., at a higher level of pressure than groundwater systems)
would be more economical and would allow for reducing the number of water plants that would
need to be kept in operation.

3. Best alternative to implement conversion

As with other individuals and groups interviewed, there was no consensus among engineers
regarding the best alternative to implement conversion. Many felt that no acceptable
consensus would ever be achieved. Among the points brought out in the interviews were the
following: '

e A majority felt that nothing could be accomplished unless the City of Houston annexed the
areas along FM 1960 in addition to the Kingwood annexation. Once annexation had

occurred, the annexed areas could immediately be converted to surface water.

e Once those areas that had been annexed had been converted, the City of Houston could
contract with remaining entities outside the annexed territory. This would facilitate
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4,

conversion by bringing major transmission branches closer and, thus, lowering the cost for
the connecting entities.

If an alternative to annexation were to be considered for the management/operation of a
surface water system, the engineers indicated that to make any new system workable the
MUDs would likely have to have some role in the implementation in addition to simply
contracting for treated water supplied by the City.

Other issues

During the course of the interviews, a variety of other issues were voiced by one or more of those
engineers participating, including the following:

A majority of those interviewed expressed the opinion that the current timetable for
conversion for Regulatory Areas 4-7 is too aggressive and does not reflect the current
conditions nor the likely conditions of the future. However, the engineers did indicate that
if the drought conditions of 1996 were to continue or become more frequent in occurrence,
then the current water supply would be inadequate and conversion would have to be
hastened.

The group almost unanimously indicated that contracting with the City of Houston is
viewed by their clients as a difficult, time-consuming process. All of the engineers cited
at least one instance to support this contention.

In addition to the annexation issue, a primary concern of the board members and
residents of the MUD:s is the cost of converting to surface water and the subsequent
high rates. This concern reflects the following:

The infrastructure costs that the MUDs will have to bear to connect to the main
transmission branches.

The on-going transmission costs.

The City of Houston’s intent/policy of recouping a portion of its investment in overall
water system infrastructure costs (e.g., Lake Houston and Lake Conroe, facilities to
capture and convey Trinity River water, etc.) through its rate structure.

The older, more developed MUDs and their residents have unique issues which must be
addressed if conversion is to occur successfully, according to some of the engineers. Many
of the MUDs along FM 1960, particularly in the Champions area, are older, are built out, and
have very little, if any, remaining debt. The residents of these areas are largely at, or very
near, retirement age, and many are on fixed incomes. Their current water rates are very low
and, with their incomes limited, this group is very vocal in opposition to conversion.
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* A number of engineers indicated that it is not necessarily in the best interest of the technical
and legal consultants for the MUDs to support and/or persuade board members and residents
to support conversion, especially if annexation by the City of Houston is required to make it
happen. With such change, many of these consultants will lose long-standing, profitable
clients. Consequently, any final management/operation structure must consider how to deal
with the interests of these support groups,

® According to the engineers interviewed, many of the members of boards of MUDs are not
well-informed on the issues of subsidence, requirements for conversion from groundwater to
surface water, and overall water reliability. In conjunction with this lack of thorough
understanding of the issues is the erroneous belief by many board members of MUDs that the
City of Houston’s groundwater pumpage is the real problem, and if the City would stop its
pumping, there would not be any need for anyone else to convert.

* Asaconsequence of this lack of information or ill-informed perceptions, any future efforts
by the District, or any other entity, need to consider an information/education campaign that
raises that level of overall knowledge.

* Some engineers voiced the opinion that the well field in the City of Jersey Village is creating
a credibility problem for HGCSD. The greatest level of subsidence is occurring in this area
due to the large amount of pumpage, primarily by the City of Houston, and this well field is
in Regulatory Area 6. However, Regulatory Area 6 is not scheduled to convert to surface
water until five years after Regulatory Area 4, which encompasses most of the area east of
Regulatory Area 6 up to Interstate 45. Unless this timetable is adjusted to reflect the key
problems, local MUDs will continue to oppose the District Plan.

* The engineers also indicated that the members of the various MUD boards had become
accustomed to holding office, some for lengthy periods of time. Since they received various
perks, such as compensation for attending meetings and expense-paid annual trips to South
Padre Island, these board members were not in favor of giving up their positions to facilitate
any conversion alternative.
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VI - Design, Construction and Operation Alternatives

INTRODUCTION

This element of the study’s overall scope of work was intended to identify and evaluate possible
approaches for design, construction and operation of the necessary surface water facilities. Two
approaches were used: (1) evaluation of one entity being responsible for all activities described
above; or (2) evaluation of different entities playing different roles at each discrete step of the
conversion process.

RESULTS - OVERVIEW AND SUMMARY
Background and Alternatives

As noted in the prior section, delivering surface water to the study area will require constructing
a large water treatment plant and distribution system. That section already noted studies that had
identified tentative locations for the transmission/distribution system and had determined cost
estimates for the treatment plant and main distribution system of approximately $700 million.

Alternatives could be developed associated with the exact location of any plant and distribution
system; however, since our role was not to duplicate prior technical studies nor create new
technical data, we used this pre-identified system and cost estimate to evaluate each management
alternative.

Initially, we considered the entities listed in Exhibit VI-1 as potential principal entities for the
design, construction and operation process.
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Exhibit VI-1
Potential Principal Entities

City of Houston Municipal government

San Jacinto River Authority Authority created by act of the Texas Legislature to transport
' water to limited areas

Coastal Water Authority Authority created by act of the Texas Legislature to transport

water to limited areas

Harris County County government

Harris-Galveston Coastal Authority created by act of the Texas Legislature to regulate

Subsidence District groundwater pumpage in certain areas to end subsidence

New governmental authority created Authority would be a new regional governmental entity

by the Texas Legislature

Private firm Privately-owned, for-profit entity

In evaluating each of these entities, we addressed the following key questions:

Does the entity have experience, or is there a record of performance by the type of entity
elsewhere, to demonstrate that it is a viable alternative?

Can the entity handle all aspects of the conversion process or is it limited in any way?

What means of financing will be available to the entity or group to fund the design,
construction, and operation of the facilities?

What potential operational difficulties might exist that could impede the entity in the design,
construction or operation of the facilities?

What legal issues exist that could impede or prohibit the entity from designing, constructing
or operating the facilities?

These questions served as the core of the evaluation of each entity. Other issues and/or concerns
were generated regarding various options and were addressed for that particular option.

The results of the analysis of each potential principal entity are summarized in Exhibit VI-2.
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Exhibit VI-2
Summary of Analysis of Entities

City of Houston | e Water supplier wi h sufficient rights to surface water to meet the demands of the
study area.

¢ Significant experience in the design, construction and management of projects of
this magnitude.

¢ Significant experience as a major regional supplier of treated surface water.

e Any infrastructure it finances must be financed through new revenue.

San Jacinto e Water supplier, but does not have sufficient rights to surface water to meet the

River Authority demands of the study area.

s No experience designing, constructing, or managing projects of this magnitude.
Same financing requirement as the City of Houston.

Coastal Water e Primarily, a transporter of untreated water to limited parts of Harris and

Authority surrounding counties.

No experience designing, constructing, or managing projects of this magnitude.

Same financing requirement as the City of Houston.

Harris County e The County does not have water supply powers, nor does it have any rights to
surface water.

e The County has no experience designing, constructing, or managing projects of

this magnitude.
e Same financing requirement as the City of Houston.
Harris- e Evaluation of the District as a potential principal entity is inappropriate and/or
Galveston unnecessary because the District is prohibited by statute from selling water or
Coastal operating water treatment/transmission facilities.
Subsidence e However, the District does have the clear authority to use funds obtained from its
District permit fees by making grants, loans or contractual payments to achieve, facilitate

or expedite reductions in groundwater pumping or the development or distribution
of alternative water supplies.

New authority e Would not have sufficient rights to surface water to meet the demands of the
created by the study area.
Texas e Would have no experience designing, constructing or managing projects of this
Legislature magnitude.
e Would have the same financing requirement as the City of Houston.
Private firm e Would not have sufficient rights to surface water to meet the demands of the
study area.
e Depending upon the entity, there would be questions of financing methods and
experience.

o Essentially the same financing requirement as the City of Houston.

RESULTS - DETAILED DISCUSSION
City of Houston
The only source of sufficient surface water is Lake Houston where the City of Houston owns the

predominant rights to the water. While the San Jacinto River Authority owns water rights in
Lake Conroe and San Jacinto run-of-river rights, these rights are already designed to meet the
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growing needs of Montgomery County and certain industrial users in Baytown. Asa
consequence, the City of Houston would be the only source of adequate surface water for
conversion in the study area.

The City of Houston has proven its capability to design, finance, construct, and operate major
water treatment and transmission facilities, either on its own or through a contracted entity. The
City already has major water treatment plants in operation in two locations: the Southeast Water
Purification Plant in concert with a number of other municipalities, and the East Water
Purification Plant, which consists of three plants. The former provides water for southeast
portions of the City of Houston, area municipalities, and portions of Galveston County. The
latter combination of plants, which is undergoing a major expansion, serves the east, central, and
northern areas of the City and, with the expansion, will serve portions of the west side of
Houston. From these supply points, the City can adequately meet current needs and some
expanded needs in the western part of the City.

In order to expand the system to serve north and northwest Harris County outside the City, a new
facility would have to be constructed. As noted in the prior section of this report, the City
commissioned LAN to conduct the evaluation of the size, cost, and location of the plant and
distribution system to serve that area. Only limited preliminary results have been made
available.

In order to finance the construction of this new system, the City has several options:
¢ Increase rates to current water customers.

e Use alternate financing mechanism, such as general obligation bonds or property tax
revenues.

e Issue revenue bonds based upon existing capacity and customers.
¢ Issue revenue bonds based upon new capacity and contracts with new customers.

e Develop alternate financing vehicles, such as grants or loans from governmental entities or
private funding.

Of these alternatives, our interviews with City of Houston personnel indicated that only the last
two would be potentially viable. The City’s water rates are already among the highest in the
state, and it is unlikely that current customers would support construction of facilities not
designed to serve their needs.

Municipalities carefully guard extending “the full faith and credit” of the entity, as is required

with general obligation bonds, to support questionable projects. Without a customer base, the
City could potentially have to assume payment of $700 million in design and construction debt
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for a facility that might not be used or end up being underutilized and cannot generate the
revenue stream necessary to retire the debt.

Using existing capacity and customer base as a means to support issuance of new revenue bonds
is not a viable option either. If the City attempted this method, then, according to our interviews,
it could potentially suffer a downgrade in its debt rating (causing an increase in interest costs),
and/or a significant increase in existing water rates years in advance of a potential increase in
customer base.

Thus, the City is unlikely to construct a facility to transport water unless it first has contracts
with customers for that water, or unless alternative financing vehicles are developed.

The City has the capability to manage the plant and transmission lines as well as maintain the
system.

San Jacinto River Authority

The San Jacinto River Authority (SJRA) was created by act of the Texas Legislature in 1937. Its
boundaries include the entire watershed of the San Jacinto River and its tributaries. By virtue of
a contractual agreement with the City of Houston, SJRA is excluded from selling water in Harris
County with the exception of the eastern portion (i.e., the area including Baytown).

SJRA has water rights in Lake Conroe and San Jacinto run-of-river rights and has recently
purchased additional water rights in the Trinity River. However, the total water rights available
to SJRA would not be sufficient to meet the projected demand of the study area, and SJRA is
planning to use existing rights, plus any additional ones that it can purchase, to serve the current
and future needs of Montgomery County, particularly The Woodlands.

SJRA currently operates several facilities through its three divisions: the Highlands Division
(east Harris County), the Lake Conroe Division, and the Woodlands Division. These facilities
are adequate to meet the needs of the smaller cities and unincorporated areas that SJRA serves.
The Authority does not have taxing capabilities but can issue revenue bonds and other special
project bonds secured by a pledge of its net revenues. Since the Authority does not tax and
receives no designated funds, it must operate as an enterprise operation and each project must
pay for itself.

The General Manager of SJRA indicated during our interview that the Authority could possibly
be a financing vehicle for construction of the needed facilities to serve the study area. He
indicated the SJRA has the authority currently to serve in that capacity. However, he indicated
that SJRA only wanted to deal contractually with one entity, not over 400 different ones.

Operationally, while SJRA has internal expertise in operating certain water treatment and

transmission facilities, it does not have experience with any systems of the size of those proposed
to serve the study area.
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Coastal Water Authority

The Coastal Water Authority (CWA), a conservation and reclamation district of the state of
Texas, is located in a three-county area encompassing all of Harris County and parts of
Chambers and Liberty Counties. CWA was created by act of the Texas Legislature in 1967.
Acquisition and construction of facilities to transport water from the Trinity River to the greater
Houston area was the primary reason for its creation.

In its enabling legislation, CWA has the authority to transport and deliver water, to acquire
properties and construct facilities to accomplish the transportation of water, and to issue bonds
supported by revenues received from the conveyance of water. The latter is the only method of
raising revenues available to CWA. Since its inception, CWA has issued $342 million in
revenue bonds to finance various projects necessary to pump water from the Trinity River.

CWA and the City of Houston entered into a contract in 1968, which was later amended, by
which CWA will construct, operate, and maintain certain facilities necessary to transport
untreated water from the Trinity River for the City of Houston. The City repays CWA through
revenues from its water and wastewater operations.

CWA holds no rights to surface water and, therefore, it is unable to meet any demand for surface
water in the study area. Currently, CWA’s primary functions are to:

» Pump untreated water from the Trinity River to the Lynchburg Reservoir.

* Operate and maintain the Lake Houston pump station and the west canal under contract with
the City of Houston. These facilities transport raw water to the City’s East Water
Purification Plant.

® Operate and maintain a water distribution system that begins at the Lynchburg Reservoir and
provides untreated water for the industries on the south side of the Houston Ship Channel
from Sims Bayou easterly to Galveston Bay and for the industries in the Bayport Industrial
Complex (called the Bayport Water System).

* Maintain two laterals which provide untreated water to the City’s East and Southeast Water
Purification Plants.

* Operate and maintain a water treatment plant, purchased in 1979 from a commercial entity, to
provide water only to meet industrial requirements.

Similar to the San Jacinto River Authority, CWA does not have the power to tax and receives no
designated funds. Consequently, it must accomplish each project on a self-supporting basis
either through negotiated contract, as with the City of Houston, or through the levy of a user
charge, such as with the Baytown Water System. This means that financing the projects would
require dedicated contracts from users before revenue bonds could be issued or user fees levied.
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Operationally, while CWA has internal expertise in operating a limited number of water
treatment and transmission facilities, it does not have experience with any systems of the size of
those proposed to serve the study area.

Harris County

Harris County is the only political subdivision that includes the entire study area. Sections of
Regulatory Areas 4-7 are included in County Commissioner Precinets 3 and 4.

The County does not own any rights to surface water and, therefore, it is unable to meet any
demand for surface water in the study area.

Moreover, the County’s powers would have to be expanded to permit it to enter the water supply
business. If that were done, then the County presumably could charge a property tax on County
residents to fund any infrastructure improvements.

Without this authority, the County is limited to providing such services through a not-for-profit
entity, such as a water supply corporation.

This idea was proposed several years ago by the then County Judge of Harris County as a means
of converting the study area and avoiding the potential of annexation by the City. The water
supply corporation would have bought water from a supplier, such as the City of Houston or
SJRA, and resold it to MUDs and other entities. However, there appeared to be at least two
problems with this alternative:

* First, it involved creating another governmental entity on top of the number already existing.
Other existing governmental entities were not supportive of adding another layer of

bureaucracy to the situation.

* Second, the concept of a regional water district had been proposed, and defeated, in the late
1980's by residents in the study area.

The proposal was never acted upon by the full Commissioners’ Court.

The County has no experience in dealing with water treatment and supply facilities.
Harris-Galveston Coastal Subsidence District

The District was established as a regulatory body to control the pumpage of groundwater in
Harris and Galveston counties in order to inhibit subsidence. In order to carry out its business,

the Texas Legislature, in the legislation it passed enabling the District’s creation and continuing
operation, provided for a permit fee on groundwater pumped by any user in its regulatory area.
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The District has no rights to surface water, and is prohibited from either selling water or
operating a water treatment and transmission facility.

However, the District does have the clear authority to use funds obtained from its permit fees by
making grants, loans or contractual payments to achieve, facilitate or expedite reductions in
groundwater pumping or the development or distribution of alternative water supplies.

Creation of a New Governmental Authority
We spent limited time evaluating this alternative for the following reasons:

* Anew governmental entity would have no rights to surface water and, therefore, would be
unable to meet any demand for surface water in the study area.

* A new governmental entity would have no experience in designing, constructing, financing
or operating the necessary surface water system.

* A new governmental entity would have the same financing requirement as the City of
Houston.

¢ There was very limited support among local legislators, local officials, and community
residents for the creation of another governmental entity to handle this issue.

¢ The issue of a regional authority had already been defeated by area voters.

¢ Local MUD boards of directors, and their supporting technical consultants, were too
entrenched and politically influential to make this alternative a reality.

Private Firm

The terms outsourcing, privatization and public-private partnership are regularly used
interchangeably for this analysis. For purposes of our evaluation, we considered involvement of
a private firm in partnership with a public entity. At the very least, a private firm would need to
contract with the City of Houston for the necessary supply of raw water from Lake Houston for
the study area. Additionally, with concerns about water quality and public health, some
governmental entity would have to be involved to provide these assurances.

Public services have a history of being contracted with private firms in a number of areas,
primarily electric and gas utilities. According to the Wall Street Journal, “The Imperative to
Privatize” (1995), only one-third of water supply and water treatment facilities are contracted out
to private companies. Most outsourcing or privatization for these facilities is for specific
services, such as design and construction, rather than for an entire operation. However, there are
increasing examples of where public entities have contracted with private firms for not only
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design and build functions, but also financing, operation, and maintenance (e.g., Seattle,
Washington and Cincinnati, Ohio).

We interviewed three firms that all had experience in all aspects of major water treatment and
transmission facilities: Montgomery Watson, Wheelabrator, and US Water. All three firms
indicated that given the opportunity, they could complete the facilities needed for conversion and
operate them for any given period of time. In fact, Montgomery Watson has a five-year contract
to operate the southeast plant for the City of Houston.

As will be discussed in the next chapter, all three indicated that not only could they design,
construct, and operate the facilities, but they could provide private financing. However, there
would have to be some guarantee of payment, such as dedicated revenues or customer contracts.
This is essentially the same financing requirement as the City of Houston.

CONCLUSIONS

The City of Houston is the logical entity to design, construct, own and operate at least the
primary elements of the system. The City owns Lake Houston and other water supplies from
Lake Conroe and Lake Livingston. The City of Houston is by far the major regional supplier of
treated surface water in the District, and, presumably, it could supply treated surface water to
districts and other users within the study area at a lower price than other possible alternatives.

In recognition of the fact that each district is served by its own set of plant operators, engineers,
accountants and legal advisors, there appear to be opportunities for districts and other smaller
end users within the study area to have a significant role in the design and construction of
facilities to convey and deliver water to those entities from the primary treated water
transmission facilities.

The City of Houston, and any district involved in the design and construction of any portion of

the system, could, if they chose, contract with one or more private entities for all or any part of
their responsibilities.
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VII - Financial Issues

INTRODUCTION

Based upon the Lockwood Andrews Newnam study referred to in Chapter V, the anticipated cost
to build the facilities necessary to convert the study area to surface water approaches $700
million. The components of this cost estimate are included in Exhibit VII-1.

Exhibit VII-1
Cost Components for Surface Water
Treatment and Transmission Facilities
dmponent '
Surface water supply
Surface water conveyance
Surface water production facilities
Transmission line program
Total
Source: City of Houston

This total is based upon 1994 dollars and may not reflect the actual cost if the project were to be
initiated today. Additionally, it does not include the cost to the various MUDs and other entities
of connecting to the main transmission lines. Ultimately, the total cost will approach $1.5-2
billion.

Completion of a project like the one proposed does not happen quickly. Based upon estimates
provided to us by the City of Houston, this project would require a minimum of six years from
the time of adequate customer commitments to complete (Exhibit VII-2). Any delays along the
way would only increase the cost estimate and create additional financing issues.

Exhibit VII-2
Milestones Necessary to Complete Surface
Water Treatment and Transmission Facilities

evise plant design based upon customer demand Year 1-2
Start plant construction Year 3
Start transmission line design Year 2-3
Start construction of transmission lines Year 3
Place in service Year 6

Source: City of Houston

In assessing the financing issues and alternatives, our task was not to derive the total cost of the
project, but to identify alternatives that are available to fund the ultimate cost. During this
evaluation, we considered a variety of alternatives from traditional means of financing, such as
bonds, to new ideas, such as creation of a “conversion bank™ to sell credits to entities wanting to
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maintain a higher portion of usage of groundwater than approved by the District in lieu of greater
or total conversion to surface water.,

Given the results of our evaluation of management alternatives and operational issues, we
narrowed our evaluation to the following methods of payment:

* General obligation and/or revenue bonds issued by a governmental entity.
* Private sources of financing.

¢ Grants, loans and contractual payments from the State of Texas, HGCSD and other
governmental entities.

RESULTS
Bonds

General obligation (GO) bonds are issued by a governmental entity with its “full faith and credit”
to repay them. Ultimately, this means that the governmental entity must use whatever means
necessary to repay the debt, including property tax revenue that would otherwise go to meet
general operations. Municipal entities are hesitant about applying their “full faith and credit” to
projects and usually look very carefully at the types of projects to be funded. There is a limit to
how much debt a governmental entity can issue without incurring exorbitant interest costs,

In this evaluation, only the City of Houston and Harris County have the ability to issue GO
bonds. The City and the County use these bonds primarily for projects for which there is a long
useful life and for which there is no other reliable source of revenue., Typical projects include
road construction, library construction, and park land acquisition. The City has a rolling, five-
year capital improvements program which it updates annually and which reflects its priorities,
many of which are funded with general obligation bonds.

The other type of bond instrument is a revenue bond which is supported by a “stream of
dedicated revenue”, such as payments for certain charges like the use of water, wastewater
treatment, and waste pickup and disposal. The level of the charge, or rate, is determined by the
amount of revenue necessary to sustain the payment stream to retire the debt. For funding a
project such as the one necessary to treat and transport surface water, revenue bonds are the
traditional means of financing.

For the City to use this means of financing, it would require contractual commitments by districts
and other users within the study area to pay costs of design and construction of the new facilities.
Contractual commitments with all customers will be needed in any event, even if commitments
for repayment of debt for design and construction were somehow not needed. The contracts
would at least require a commitment for the City to supply treated surface water, and a
commitment by the customers to pay at least the cost of raw water and the operating and
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maintenance costs of the system. Including debt requirements in such contracts would simply
raise the price and, therefore, result in greater resistance by districts and other users.

As discussed earlier in this analysis, the overriding impediment to conversion in north and
northwest Harris County is the fact that there is no effective regulatory disincentive currently in
place to the continued pumping of groundwater at current levels. To the contrary, pumpers in
this region have a strong incentive to continue on with business as usual. If the District increased
its permit fee to provide an effective regulatory disincentive to continued pumping at current
levels by the districts and other pumpers, those entities should then want to enter into the
necessary contracts for the supply of treated surface water, so long as the total cost was less than
the charge imposed by permit fee.

Private Financing
As discussed below, private financing is not an effective alternative to issuance of bonds.

During our evaluation of three private firms with experience in similar projects, each firm
indicated that private financing could be an effective alternative to public financing. We
requested information from each firm explaining the parameters of such financing. Only US
Water provided information which we used in summarizing this method of financing.

The public perception is that private financing of water infrastructure improvements, such as the
facilities associated with conversion of the study area, will be more expensive than public sector
financing. However, under certain conditions, private financing may not only be competitive but
cheaper.

The key advantage held by the public sector is its ability to raise tax-exempt debt. Since
investors who buy public bonds do not have to pay income tax on the interest they receive,
public sector interest rates are lower than comparable taxable-interest bonds. Most public
infrastructure, as noted earlier in this chapter, is financed with these governmental tax-exempt
bonds, which typically carry interest rates about 20-30 percent below comparable private sector
equivalents.

Under a public-private partnership arrangement, however, the private sector has access to tax-
exempt bonds on a par with the public sector. In fact, new rules from the Internal Revenue
Service (January 1997) allow private operators to manage water plants under contracts up to 20
years without eliminating access to tax-exempt debt.

A city, or other appropriate governmental entity, entering into such a long-term management
contract can use its tax-exempt debt in place if it wants to do so; or the private sector partner can
raise tax-exempt debt through project financing using a vehicle called “exempt-facility private
activity bonds”. In this way, the tax code allows for infrastructure projects that benefit the public
good by involving private sector innovation.
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Even if the private sector does not use tax-exempt bonds, it is important to bear in mind the
various tax shelters that lower the actual cost of private sector debt. These deductions include
interest expense and depreciation. The former, which will vary depending on the private
company’s tax rate, effectively means that governmental entities are subsidizing the project by
that effective tax rate. The use of accelerated depreciation allows the private company to further
lower the net after-tax cost of debt bringing it further into line with the public sector’s cost of
borrowing.

In addition to these tax shelters, all three firms indicated during our interviews that if a long-term
contract were possible (i.., 20-30 years) for design-build-operate, they would make the private
financing extremely competitive if not better than public financing. The cost would be lowered
on the front end of the contract period and then spread over the years of the contract.

As with the various public sector financing alternatives, however, all the firms indicated that if
private financing were used, a payment stream to repay any debt or advance of money would
have to be in place. This could be in the form of guarantees from the authorizing entity or a
customer base. As a result, this method of financing does not offer an effective alternative to
1ssuance of bonds.

Grants, Loans and Contractual Payments from Governmental Entities

It is possible that the costs of design and construction of the necessary surface water system
could be paid or reimbursed, in whole or in part, by grants, loans or contractual payments from
the Texas Water Development Board, the District, or some other governmental entity.

Any money contributed by grant, loan or contractual payment toward the costs of design and
construction of the surface water system effectively reduces the cost of treated surface water.
This in turn results in a lower permit fee needed to provide the necessary economic disincentive.

The current permit fee of the District is approximately only one percent of the City of Houston’s
current rate for surface water. If the District imposed a permit fee at “110 percent of the highest
rate charged by the City of Houston for surface water supplied to its customers in the district”, it
would then have substantial funds available that it could contribute, by grant, loan or contractual
payment, towards the costs of design and construction of the surface water system. Such grants,
loans or contractual payments could be made to any entity incurring costs in the design or
construction of any portion of the treated surface water system, including any district or end user
involved in the design and construction of facilities to convey and deliver water to that entity
from the primary treated water transmission facilities. Grants and loans also could possibly be
obtained from the TWDB and other governmental entities.
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VIII - Conclusions

The conclusions reached as a result of this analysis include the following;

The overriding impediment to conversion in north and northwest Harris County is the fact
that there currently is no effective disincentive to the continued pumping of groundwater at
current levels. To the contrary, pumpers in this region have a strong incentive to continue on
with business as usual.

North and northwest Harris County are not served by one political jurisdiction that has the
necessary rights to surface water for supply to the study area, and the authority and ability to
treat and supply that water. Instead, there are over 400 MUDs and other types of water
districts, each with its own elected board of directors. The current population of the study
area is over 1.3 million.

Over the past two decades since MUDs were created as a means to foster development in the
greater Houston area, they have become an entrenched part of the governing mechanism in
the City’s extraterritorial jurisdiction. Each district is governed by its own board of directors.
Consequently, over 400 separate governmental entities exist within the study area. Each
district is served by its own set of plant operators, engineers, accountants, and legal advisors.
As aresult, there is a strong inclination on the part of the boards of directors and members of
these groups to maintain the current system of groundwater supply.

Conversion in the study area is not likely to occur within the foreseeable future unless the
District alters its regulatory policies to provide the necessary regulatory disincentive to
continued high levels of groundwater withdrawals. Increasing its permit fee to a level that
exceeds the cost of treated surface water would provide an effective regulatory disincentive
to the continued pumping of groundwater at current levels, and would be by far the simplest
and most effective regulatory action the District could take to achieve significant reductions
in pumping and overcome the strong inclination of districts within the study area to maintain
the current system of groundwater supply. This action should result in conversion at the
earliest practicable date. Districts and other groundwater pumpers in the study area would
then have a strong economic incentive to cooperate with key entities to arrive at an
expeditious, cost-effective conversion solution.

Compounding the lack of any effective regulatory disincentive and the strong inclination of
districts within the study area to maintain the current system of groundwater supply, it
appears that the need for significant reduction in current levels of groundwater pumping is
not well understood by districts and other entities within the study area. Local officials and
the general public need to be better informed about the problem and the serious consequences
that will result from delays in conversion.

The infrastructure needed for conversion in the study area is relatively well-defined.
Generally, it consists of the following: facilities to divert water from Lake Houston, a new
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water treatment plant, and transmission facilities to convey and deliver treated water to
districts and other end users within the study area.

» Ideally, there would be consensus among those who are to be supplied treated surface water
from the system with respect to the entity or entities that would design, construct, own and
operate the system or portions thereof:

While there are a number of entities that could possibly take on this project, the City of
Houston is currently the logical entity to design, construct, own and operate at least the
primary elements of the system. The City owns Lake Houston and other water supplies
from Lake Conroe and Lake Livingston that could be diverted into Lake Houston, and,
therefore, any other entity would have to purchase its surface water from the City. Also,
the City has extensive experience with projects of this magnitude, and it is by far the
major regional supplier of treated surface water in the District. Presumably, the City
could supply treated surface water to districts and other users within the study area at a
lower price than other possible alternatives.

There appear to be opportunities for districts and other smaller end users within the study
area to have a significant role in the design and construction of facilities to convey and
deliver water to those entities from the primary treated water transmission facilities.

» If the District does raise its permit fee to provide the necessary disincentive to continued high
levels of groundwater pumping, it could utilize these funds by making grants, loans or
contractual payments to achieve, facilitate or expedite the conversion. Grants and loans also
could possibly be obtained from the TWDB and other governmental entities. Such grants,
loans or contractual payments could be made to any entity incurring costs in the design or
construction of any portion of the treated surface water system, including any district or end
user involved in the design and construction of facilities to convey and deliver water to that
entity from the primary treated water transmission facilities.
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May 3, 1999

Mr. Tommy Knowles

Deputy Executive Administrator
Texas Water Development Board
P.O. Box 13231

Austin, TX 78711-3231

Re: Submittal Letter and Response to TWDB Comments, Contract No. 95-483-089

Dear Mr. Knowles:

The purpose of this letter is to respond to the Texas Water Development Board’s comments on
the Draft Final Report submitted by the Subsidence District under Contract No. 95-483-089 and
to submit the enclosed copies of the Final Report. The Board’s comments are listed below along
with the District’s response.

1) Documentation of the City of Houston annexation policy study.

Several years ago, the City of Houston contracted with a consultant to conduct a study related to
annexation. The contractor who prepared the Draft Final Report for the Subsidence District was
a participant in the City’s annexation study and was able to monitor its progress. However, the
City never officially adopted or acted on any of the deliverables that were produced from the
study, and no copies of the study results have been made available for public review, therefore,
the results of the City’s annexation policy study were not made a part of the Draft Final Report
or the attached Final Report.

2) Documentation of the City of Houston water conservation plan development.

The City of Houston’s water conservation plan was under development during the period of time
in which the Draft Final Report was being prepared, and the contractor for this report actively
monitored its development. However, the City’s water conservation plan was still not completed
by the time that the Draft Final Report was prepared and submitted to the Subsidence District for
review, therefore, details of the plan and its development were not included in the report. Since
that time, the City has completed its water conservation plan and a copy is attached to this letter.
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Mr. Tommy Knowles
May 3. 1999
Page 2 of 2

3) The extent water conservation programs'can impact water demand.

Water conservation programs can reduce the total water demand placed on a supply system to
varying degrees depending on a number of factors, but this report does not include a quantitative
analysis of the possible impact of such programs. Water conservation programs were taken into
account in the water demand studies and engineering studies that were reviewed during the
development of this report, however this report did not attempt to quantify the extent to which
these programs can impact water demand as this was considered to be beyond the scope of the
study. As mentioned in the previous response, the development of the City of Houston’s water
conservation plan was monitored as part of the work product for this report, but the contractor
did not attempt to generate independent, analytical results regarding the extent to which water
conservation programs can impact water demand.

4) Results of interviews with private operators of water facilities, including those in other
parts of the country.

The results of interviews with private operators of water facilities were included on pages 31-32
of the Draft Final Report submitted to the Texas Water Development Board. This section of the
report discusses the alternative of implementing a water system through a private firm and
includes interviews of three major firms with experience in all aspects of major water treatment
and transmission facilities. Those firms were: Montgomery Watson, Wheelabrator, and US
Water. The results of these interviews are included in the Draft Final Report and the attached
Final Report.

If you need any additional information, feel free to call me at 281-486-1105 ext. 16.

Sincerely,

Ronald J. Neighbors
General Manager
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City of Houston Ordinance No. L/\B 2l [o‘-l'

AN ORDINANCE RELATING TO WATER CONSERVATION: APPROVING A
CITY OF HOUSTON WATER CONSERVATION PLAN, AMENDING THE CODE OF
ORDINANCES OF THE CITY OF HOUSTON, CONTAINING OTHER PROVISIONS
RELATING TO THE FOREGOING SUBJECT: PROVIDING FOR SEVERABILITY: AND
DECLARING AN EMERGENCY.

L S R S

BE IT ORDAINED BY THE CITY COUNCIL OF THE CITY OF HOUSTON, TEXAS:

Section 1. That the City of Houston Water Conservation Plan, attached hereto and
incorporated by reterence. 1s approved and adopted.

Section 2. That Section 47-25 ot the Code of Ordinances. Houston. Texas is hereby
amended to read as follows:

"Sec. 47-25. Water Emergencies.

{a) As used in this section. the following terms shall have meanings set
forth below. unless the context clearly indicates that another meaning 1s intended:

Average gross quantiry applicable to an individual customer means
the monthly average gross quantity of water delivered to a customer
during the |2 months immediately preceding the monthly billing
cycle in which a critical or serious water shortage period begins.

Average production means the city's daily average combined surface
water and groundwater production during a three day period.
Average water pressure means the average pressure within the city's

— water distribution system based on the average 24 hour pressure
reading at representative pressure points.

Combined reservoir storage supply means the combined storage
quantity of water stored at a point in time in Lake Houston, Lake
Conroe and Lake Livingston (city share of storage only).

Conservation surcharge means the amount added to the customer’s
bill to encourage conservation. The surcharge is determined by the
formula shown in subsection (g) below.



Critical water shortage period means a period of time that begins
when upon the recommendation of the mayor the city counctl tinds
that one or more of the following sitwations exists and declares the
eXistence of a critical water shortage period by approving 4 motion to
that eftect:

(a) Combined reservotr storage supply is approximately 12
months surface water supply for a period of a ten consecutive
davs:

{b) Average water production 1s 90 percent of the combined

pumpage capacity of the treated groundwater and surface
waler system: or

(c) Average water pressure within the city's treated water
distribution system is 35 pounds per square inch or less.

The declaration may cover all or only part of the city. A critical water
shortage period ends when the city council finds that the conditions
leading to the declaration of the period no longer exist.

Customer means any person receiving treated water service from the
city's water system and for whom (~r for which) a meter has been
installed. A person served by more than one meter is considered a
separate customer tor each meter.

Discharge water means to allow, permit or cause treated water to be
released through a sprinkler. faucet. hose or similar pressurized
source.

Gross quantity means the total quantity of water delivered to a
custorner during a month.

Mild water shortage period means the period of time that begins
when the director finds one or more of the following situations exists:

(a) Combined reservoir storage supply is approximately 24

months surface water supply for a period of ten consecutive
days: or




(b) Average water production is 80 percent of the combined
pumpage capacity of the treated ground water and surtace
water system: or

(<) Average water pressure within the cuty's treated water
distribution system is 435 pounds per square tnch or less.

The director’s declaration may cover all or only part of the city. A
mild water shortage period ends when the director finds that the
conditions leading to the declaration of the mild water shortage period
no longer exist and files the written declaration to that etfect with the
city secretary.

Serious water shortage period means a period of time that begins
when upon the recommendation of the mayor the city counci! finds
that one or more of the tollowing situations exists and declares the
existence of a serious water shortage period by approving a motion to
that etfect:

(a} Combined reservoir storage supply is approximately 18
months surface water supply for a period of ten consecutive
days;

(b) Average water production is 85 percent of the combined

pumpage capacity of the treated groundwater and surface
water system: or

(c) Average water pressure within the cuy's treated water
distribution system is 40 pounds per scare inch or less.

The director's declaration may cover all or only part of the city. A
serious water shortage period ends when the city council finds that
the conditions leading to the declaration of the serious water shortage
period no longer exist.

Target usage during a critical water shortage period means an
amount equal to 70 percent of the average gross quantity.

Target usage during a serious water shortage period means an
amount equal to 80 percent of the average gross quantity.
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Turger usage during a seriows wdter shortage period means an
amount equal to 30 percent of the average gross quaniity.

Werer means waters contained in or tlowing through any poertion ot
the Cuy's water system.

During a mild water shortage period. the director shall institute o

water emergency management information program to inform the public of voluntary
measures to be taken to conserve water usage. including but not limited to:

(<)
person (o:

(1) Requesting that customers insulate water pipes rather than
running water to keep pipes from treezing:

£2) Requesting that customers check for leaks, dripping faucets.
and running toilets and that customers utilize water
conservation kits such as displacement bags. low f1ow shower
heads and leak detector tablets:

(3) Requesting voluntary reduction from major customers: and

(4 Instituting a water use reduction program by the city.

During a serious water shortage period it shall be unlawful for any

(1 Cause or allow non-essential water use such as: street
washing. flushing fire hydrants, watering parks. golf courses
and esplanades. filling swimming pools and the operation of
public and private decorative fountains: or

(2) Waste water by:
a. Permitting water from landscape irrigation to escape

into gutters, ditches, streets, sidewalks or other

surface drains;

b. Failing to repair a controllable leak on the customer's
premises within 24 hours of discovery: or

C. Discharging water for outdoor recreation.



td) During a critical water shortage period it shall be unlawful for any

peISON -

(1)

(2)

Cause or allow any outdoor water use: or

Waste water by:

A Permutting water from landscape irrigation 1o escupe
into gutters. ditches. streets, sidewalks or surface
drains:

b. Failing to repair a controllable leak on the customer's

premises within 24 hours of discovery: or

C. Discharging water for outdoor recreation.

(e) [t shall be an affirmative defense to prosecution under subsections (c)
and (d) that the water was used:

(D

(3)

(4)

. (3)

(6)

(7

To alleviate conditions threatening health, safety or welfare of
the public:

For municipal operations of flushing water lines for public
health purposes:

For the suppression of fires:

For municipal operations of wetting any surface for the
purpose of testing for leaks in buildings or structures;

For municipal operations in wetting any surface for the
purpose of complying with the air pollution laws of the
United States of America:

For maintaining public gardens and arboretums of national,
state or regional significance when necessary to preserve
specimens; or

For commercial businesses that use water, to maintain (but
not expand) their primary business practices (e.g. commercial




car and truck washes. nurseries. turf growers, water haulers.
concrete pavers, ele. ).

() [t shall be an affirmative defense to prosecution under subsection (¢)
only that the wuter was used:

(b For watering plants that have been planted or transplanted in
the same calendar day on which the discharge occurs: or

t2) For watering plants tother than grass) if the discharge is by
water hose held in the hand.

(g) The Department shall impose a conservation surcharge on customers
whose billing cycle includes all or part of a serious water shortage period or a critical
water shortage period as tollows:

A conservation surcharge will be added to the customer's bill if the customer's
actual usage exceeds target usage. The formula for determining the
conservation surcharge is:

CS = X(B)
Where:
CS = conservation surcharge

B = Customer's water bill as calculated acc -ding to the procedures included
in article [I of this chapter.

X = Percent that the customer's gross quantity of water usage has exceeded
the target usage for the serious or critical water shortage period.
Contract treated water customers, emergency back-up customers, transient meter
customers and customers having a gross quantity 3,000 gallons or less in any
monthly billing cycle are exempted from the customer surcharge for the monthly
billing cycle.

() During a critical water shortage period, as required for the public
health and safety of the citizens and consistent with the city's contracts and state law,
the mayor may ration or terminate water service according to the following use
priorities:




e Public and private schools. colleges. und universities and
outdoor customers;

t ) Contract customers, industrial customers and commercial

customers:
13 Residential customers: and
(+) Public or private health facilities and custodial care homes.
(1} The mayor is authorized and directed to monitor the quantity of water

pumped into t: city's water distribution system and to make the findings and
declarations prescribed in this section.”

Section 3. The City Council officially finds. determines. recites and declares that a
sufticient written notice of the date. hour. place and subject of this meeting of the City Council was
posted at a place convenient to the public at the City Hall of the City for the time required by law
preceding this meeting. as required by the Open Meetings Law, Tex. Gov't. Code Ann. ch. 351
(Vernon 1994); and that this meeting has been open to the public as required by law at all times
during which this ordinance and the subject matter thereof has been discussed, considered and
tormally acted upon. The City Council further ratifies. approves and confirms such written notice
and the contents and posting thereof. '

Section 4. [f any provision. section. subsection. sentence. clause, or phrase of this
ordinance. or the application of same to any person or set of circumstances is for any reason heid to
be unconstitutional. void or invalid, the validity of the remaining portions of this ordinance or their
application to other persons or sets of circumstances shall not be affected thereby. it being the intent
ot the City Council in adopting this ordinance that no portion hereof or provision or regulation
contained herein shall become inoperative or fail by reason of any unconstitutionality, voidness or
invalidity of any other portion hereof, and all provisions of this ordinance are declared to be
severabie for that purpose.

Section 5. There exists a public emergency requiring that this Ordinance be passed
tinally on the date of its introduction as requested in writing by the Mayor: therefore, this Ordinance
shall be passed finally on such date and shall take effect immediately upon its passage and approval
by the Mayor; however, in the event that the Mayor fails to sign this ordinance within five days after
its passage and adoption, it shall take effect in accordance with Article VI, Section 6, Houston City
Charter.
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PASSED AND ADOPTED this Zﬁﬁy of SHQ: 1998 |

APPROVED this ___ day of .19

Mayor ot the City of Houston

Pursuant to Article VI. Section 6. Houston City Charter. the effective date of the toregoing
Ordinance is SEP 08 1938

City Secretary
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(Requested by Jerry King. Director, Department of Public Works and Engineering)
(L.D. No. 80-96098-01)
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INTRODUCTION

ZnApnl 701393 the Texas Natural Resources Conservation Comrmission (TNRCC; adopted riles
"2ialing to raguirements for the development and zontents of water conservation plans submitted to the
--fmMUSSicn pursuant to its water-retated regulatory programs. These pregrams include the granting and
aZministration of water ngnts. tne regulation of certain water utilties. and the issuance of permits for the
iscrtrge of treated wastewater pursuant to Chapters 11.13, ang 25 respectively, cf the Texas Water
Ccce Coade). The rules specifically relate to the submission of 3 water conservation plan with an
apelication of a new or amended water rnght. In aadition. the Texas Water Development Saara (TWDB)
4,50 requires that the City submn 3 conservation plan in order to receive revolving loan funags.

1 19394 the City appiied for ang was awarded 3 matching funds grant oy the Texas ‘Aater Ceveiopment
Board to finance a conservation pfanning study to identify the most cost-effective conservation programs
far the City of Houston. The City retained a private consultant {o assist in preganng a comprehensive.
cost effective water conservation plan.

The TNRCC rule defines a water conservation plan as: “a strategy or combination of strategies for
reducing the voiume of water withdrawn from a water supply source. for reducing the lass or waste of
water. for maintaining ar improving efficiency in the use of water. for increasing the recycling and reuse of
water. and for preventing the pollution of water.” ~=e TNRCC rule aiso emphasizes that water
canservation is increasingly recognized as an integral pan of water resources planning and management.
It states that water conservation can play an important role in meeting current and future water supply,
utility infrastructure, and environmental needs.

The need for water conservation is usually driven Dy the possibility of a water suppiy shortfall, problems
associated with use of groundwater supplies (such as subsidence), or problems transporting and treating
an excessive amount of wastewater. In addition to nelping to resolve the types of problems listed above.
conservation also provides additional benefits through cost savings, particularty from the deferral or
avoidance of future capital facilities. The following is a list of the requirements of the TNRCC water
canservation rule, Chapter 288 of the Texas Administrative Code (TAC). §§ Subchapter A; 288.1-288.7),
ana a description of the City's efforts to meet the respective requirements.

(1) MINIMUM REQUIREMENTS

(A) A utility profile including, but not limited to, information regarding population and
" customer data, water use data, water supply system data, and wastewater system data

(1) City of Houston Retail Billing System

The City's retail system bills individual customers for a little less than half of the total water
sold by the City. These customers are defined as retail customers. The remainder is sold
to wholesaie customers, mainly large industries and municipalities. Wholesale customer is
defined as a customer that has a contract with the City to purchase water. The City requires
that all wholesale customers prepare and submit a water conservation plan which meets the

1




TNRCC mimimum rzquirements  These pians are reviewed for Sorrphiance with TNRCC
recuirements ang forwarded 10 the TNRCC for review. Therefgre water soid to wholesaie
customers s not included for consideration in this pian

{2) City of Houston Water Use Profile

The second pie 213gram in the figure below shows the different categornes in the City's retail
water tilhng systemn plus unaccounted-for water. Note that more than 50 percent of the
water 1s used by residential accounts. split about equally between single-famity and
multifamily properties Commerciai and small industral accounts use another 25 percent.
The City and cther cubhciinstitutional accounts (schools. haspitals, etc ) use 7 percent.

The last pie diagram shows a breakdown of single-family use. (Multifamily use is similar,
except for outdoor irrigation which is only 12 percent of multifarmity use). The breakdown of
indoor use s based on pubiished literature (Water Conservation, AWWA, 1987). Water
used in the bathroom accounts for more than half of the indoor use, with toilet use being
most significant Washing machines are a significant use, but dishwashers are not.

HOW HOUSTONIANS USE WATER
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{3) Consumption Patterns by Customer Class

Single Family Residential (SFR): This Customer 3roup consists primanly of single-farmuy
r2sidentiat accounts out also includes 3 smail number of semior ¢tizen and public works
2mployee 3ccounts The SFR cusiamer Jroup compnses 43 nercent of totairetail accourts
and 30 cercent of 1013t retail water sales. Consumption :n 1594 (average month) was 219 5
5Pd per 3cZount based on repored number of accounts. The SFR customer group
accounts for 25 3 perzent of total indoar “onsumgion ana 33 8 percert of total outdgoor
lansumption.

The consumption patiern has been very stable over the fast four yéars at 210 gpca. and «t
dppears reasonable to project this level of consumption into future years as a pre-
conservation cr tase rate of travel tg be used in determining the effects of Various
canservation programs.

* Muiltifamily Residential (MFR): The Multifamily Residential customer class is made up
of six user groups. with apartments making up about 90 percent of the total category. The
MFR class is the largest single customer class with 51.2 percent of total
households/accounts served and 32.5 percent of total retail water sales. The MFR group is
also the largest category of indoor water use at 34 4 percent but is third. at 24.4 percent, in
terms of outdoor water use. This customer class shows an unexplained upward dnft in
galions per day per account (gpda).

*» Commercial Accounts: This Customer class makes up only 4.6 percent of totai
accounts, but 25.3 percent of totai retail consumption. Commercial customers account far
25.2 percent of “indoor consumption and 25.8 percent of *outdocr” consumption. As with
SFR and MFR accounts. summer consumption exceeds winter consumption primarnly due to
irrigation usage. but for commercial accounts, a significant percentage of summer use is
attnibutable to seasonai volume of product produced or customer activity. The consumption
pattem has been quite stat's at 1,630 gpda.

* Lawn Meter Accounts: This customer class is relatively small, but was reported
separately because the high summer peaking could be a source of significant potential
conservation. This class accounts for only .S percent of total househoids/accounts and 1.4
percent of total retaii consumption. However, outdoor cansumption of lawn meter accounts
makes up 8.8 percent of total outdoor water use. This class has demonstrated a stable
pattern since mid-1993, at 963 gpda.

* Municipal and Institutional (M & 1) Accounts: This customer class makes up only 0.6
percent of total accounts but 8.7 percent of total consumption. This class makes up 8.6
percent of total indoor retail consumption and 8.0 percent of cutdoor consumption. The
largest subgroup within M & | is hosptais (22.1 percent) followed by the City's parks and
other irmigation stations (20.5 percent). The City's Parks Department comprise 4.5 percent
of total retail outside water use and over 50 percent of total M & | outside water use.




Sonsumgptien in gpaa nas 2rifted down since 1991 but apoears 13 nave revered off since
m™d-1983  The cumranmt Consumption pattern s 4 258 3pda

* Industrial Accounts: This category censists of the 293 commercial and industriai
ACTTUNLS servea oy the 2ty that have nenstandard sewer agreements. The saparate
ragoniing s for mentanng of wastewater activity. Since lhey are repored separately, they
3re treatad 35 3 saparate category. but could be raifled into the Commercial Accounts
category for all practical ourposes. These accounts use Onty about 2 gercent of indoor,
outdoor. and total water The current average of 14,032 gpda was used for projections of
future Zemand. Most of the large industrial users in Houston are in the wholesaie account
Category and are not included as part of this pian.

*  Wholesale Accounts: Wholesale water sales are not a direct part of the conservation
plan. They are treated in the same manner as all other categories simply to compiete the
analysis of total water production provided by the City. The volume of wholesale water iS
greater than retail and cannot be slighted in an overall assessment of supply/demand
conarions. Wholesale saies increased from 7 6 billion galions permonth in 1988 to 8.9
billion gallons per month in 1993, the latest year for which data was provided. Sales in 1992
anad 1993 were essentially the same at about 9.0 billion gailons per month: this levet was

projected through 1994 and 1995 to provide a basic forecast for these years for total
consolidated whnclesale and retail water Sales.

(4) Water Service Area Population Projections

Projections of future water demand are driven by projections of changes in the population
served Dy the City of Houston. Populaticn projections from a number of gifferent sources
were examined to determine the most useful projection far this study. The pnmary sources
for population projections for the City of Houston are:

¢ Draft Texas Water Development Board {TWDB) 1996 Consensus Texas Water Plan
Projections of Population and Municipal Water

¢ Trans-Texas Water Program Oraft Planning Information Update (July 12, 1895)
* (Recommended) Houston Water Master Plan (HWMP, 1988)

City of Houston b?anning Department populatian projections for the City

The Oraft TWDB plan listed above presents population projections for the City of Houston to
the year 2050. The geographic limits are assumed to be the current City limits. Because
the City limits are not exactly coincident with the water service area, the population
projections may not be entirely representative of the City's water service area. In addition to
projections for the City of Houston, the draft pian also includes popuiation projections to the
year 2030 for Harris County.
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Tm2 Trans-Taxas Water Program Drag Planning In“srmation Ucdate provides 2egulation projecticns 0o
he year 2050 for nver pasins located througnout T2xas While the river basin data does not directty
300l 13 the City, the report provides population projections for the Hcuston Stanagarg Metropoitan
Statistical Area (SMSA). which inctudes all or parts of 8razona., Chambers, Fon 8end. Galveston. Harris
- Certy. Menigomery, and \Walier Counties. The SMSA répresents a potential area of future service. as
icant:fied in the HWMP discussead below

=rzjected water demands to the year 2030 for aiternative service ares scenarios are provided in the
Houston Water Master Plan (HWMP)  In addition, the HWMP provides three separate projections for the
Cy's waler service area boundanes to 2030. The scenanos presented in the HWMP to project the City's
water service area include (1) all of Harns County, (2) all of Harris County plus a fve mile radius
surrounding Harris County. and (3) the entire Harris County plus the seven surrounding counties.
According to data presented in the HWMP the City's water service drea was projected to extend outside
the City limits by the year 1990. However, it appears that this has not yet occurred. The HWMP also
pravides population projections based on the Cny's service area expanding to encompass the entire
Hams County area ang also extending into Brazoria, Fort Bend, Galveston, and Chambers Counties by
the year 2030.As wrth the City's population projections provided by the TWDB, these population
Projéctions may not be completely coincident with the population wrthin the City's water service area.




Scpulation Projections

Area 1390 2000 2010 2020 j 2030, 2040 2050  *; Change
‘ ; | i ! . from
‘ 1 f ; 1990 -
i i i | ﬁ 2050
y of Houston | 1.503.524! -+ 736 943 2.030.820] 2,342.906' 2.528.380/2.761 354/ 3.016.887! 38 1
! [ ! \ s

1639 274] :.321,953' 2.068.368| 2.201,148| 2.322.213’ Ny .41y

Ca
()

City of Houston
(2)

w

Harns County
(N

Hams County | 3.057.136| 3555349
{3) f !

'Houstan SMSA‘ 31891.741] 4.321.813] 5080.378| 6.012.449] 6737 795 7.551.515{ 8240301 1232 |

2.818.199| 3217.689( 3.707.869| 4.315000| 4.667 749 5.109.533| 5.404.722| 513
| | ;‘

M l :

4.245.284| 4548,048] 5008.047 N 838 )

:

{4) | |

\Projection to be 1.603.524|
iUsed for Base
iCase Analysis

1.796.943| 2.030,820| 2,342,906 2.528,380}2.751.854 3.016.887| 88.1

;Projection to be 2.818,198| 3.217.68% 3,707,869 4.315.000] 4 667.749 5,109,533/ 5.404.722! 918
tUsed for
|

Comparison

l i
The population of the City of Houston as of Apnl 1, 1880 according to the Census Bureau (as cited by Mr. John
Yaung, City of Hauston Planning Cepartment) is 1,630.553.

(1) from TWDB Craft 1996 Consensus Texas Water Plan Projections of Population and Municipal Water Use
(2) from the City of Houston Planning Department (September 1995)

(3) from Houston Water Recommended Plan, Appendix D - Population and Growth Projections, Metcalf & Eddy
(May 1386)

(4) frorﬁ Trans-Texas Water Program Draft Planning Information Update

{4) Houston SMSA (Standard Metropoiitan Statisti'cal Area) consists of all or portions of Brazoria, Chambers, Fort
Bend, Galveston, Hamis, Liberty, Montgomery, and Waller Counties

(5) Calculated for 1990 - 2030 only

The popuiation projections presented in these references do not include population Increases due to land
annexations by the City. The projections are based sotely on net migration, births, and deaths. Based on
this information and the growth rate for the City of Houston projected by the TWDS., it is assumed that the
City will continue to serve the populace within the City limits through the year 2050. However. the service




3792 may scrmeday extend outwards into porianrs of Harrs Csounty and DOssibly encompass the antre
=arms County area due to fLture annaxations

TwC water 2emand prejections were calculated. The first was Sased on population crojections fcr the
Cty 2f =custon. as provided Oy the TWEB. The second water 2amang projection was based on the
—ams County ocpulation prciections provigded by the same agency The pcpulation grojectiens provideq
Dy '"e TWWC8B were Usad as the basis 1o determine the water demand projections for both scenarios
“ecause the population projections extend ta the year 205Q. The City firmits pogfuiation was used as tre
5asis for analysis and the County population will be used for tomparnison.

(5) Review of Water Demands

Combined single-family and multifamily categories have by far the highest tatal use.
amounting to approximately 53 percent of retail water sales. The next highest category is
commerciat use, at 21 percent of billed retail sales. The remainder cansists primarily of
lawn meter, municipal. and institutional accounts.

YWater demands increase in the summer due primarily to landscape irrigation. Overall, 16
percent of the bilted water use gccurs outdoors. The singie-family category has the highest
contribution to peak demands, 18 percent annually of all water used for exterior purposes,
The vanation is mare extreme in montnly water use: single-family customers use, on
average, about 175 gpd/account in the winter and up to 250 gpd/account in the peak
summer months. The daily basis variation would certainly be even more extreme, but this
data by customer class is not available. It is these peak demands that determine the sizing
of capital facilities. If conservation €an reduce the peak demands, capital facilities can be
either smaller or deferred in time.

(6) Wastewater Treatment

As Houston progresses toward full treatment of domestic as well as commercial and
industnal wastewater, there will be benefits realized through a reduction in water
consumption and the resufting generation of wastewater voiume. This is particularly
significant in Houston, because a relatively high propertion of water is used indoors and
converted to wastewater.

The City has completed a large wastewater treatment expansion project. Present capacity
is sufficient for the fareseeabie future. Operating costs of these new and expanded piants
can be reduced if water conservation leads 1o processing less wastewater flow. It is
estimated that conservation at a 10 percent level wouid delay the need for expansion of
wastewater treatment capacity during the planning penod.




(8) Specification of consarvation geal(s) including but not fimited to municipal per capita
water use goals, the basis for the deveiopment of such goals, and a time frame for
achieving the specified goals.

The recommenged Fregrams are expected to racuce water demand in the City by 21 g m™ga
:r 7 3 percent of retal water production Oy the year 20C6. The leak detectian program to
“2duce UAW accounts for approximately 5Q percent sf the reduction and water savings from
programmatic ccnservatian (proegrams other than unaccaunted-for water requctions) are
apout half the total ar 10,43 mgd (3.7 percent),

“he per-. :cunt usage rates are based on historical censumption and include only the
'mpact of conservation measures in place as of mid-1595. Projecting these rates-into future
years provides the base volume for analyzing conservation opperntunities and for measuring
performance after the measures have been put in place.

The City of Houston and Harris County are growing at an average rate of 1.5 tg 2 percent
ceryear. The Texas Water Development Board forecasts an 88 percent increase in
popuiation between 1990 and the end of the planning period, 2050. These forecasts ignore
the effect of annexations, which have been a major source of growth for the City, Water use
and population are projected to increase at the rate of 38 percent by the year 2050. Total ‘
average annual billed water use is forecast to rise from 225 mgd in 1994 to 405 mgd by the
year 2050. Therefore, water conservation programs for this pericd m:.st be designed for
-oth existing and future customers.

Water use pattemns in the commercialindustrial sector are difficult to determine from billing
data. prior studies, or published literature. In the City's case much of the heavy industry is
served untreated water by contract. Nearly all of the refineries and chemical plants along
the Houston Ship Canai are served in this manner.

(C) Metering device(s), within an accuracy of plus or minus 5.0% in order to measure and
account for the amount of water diverted from the source of supply

All water sold to City retail customers is metered, City meters are calibrated to an accuracy
of plus or minus five percent. The City maintains a program to pull, test, and replace any
meters determined to be functioning outside these parameters.

-

(D) A program for universal metering of both customer and public uses of water, for meter
testing and repair, and for periodic meter replacement

The City maintains a program of universal metering of both retail customers and public uses
of water which includes testing and repair. and penodic meter replacement.




(E) Measures to determine and control unaccounted-for uses of water. (For example, visual
inspections along distribution tines: annual or monthly audit of the water System to
determine illegal connections, abandoned Services, atc.

Scme system water l05Sses, or unaccounted-for water (UAW). are authonized. Authorized
‘csses incluce flushing hydrants by fire departments. and watar use in unmeterad water
r2atment facilities. These uses are estimated and reperted o Utility Customer Service for
inclusion it a mentnly report to track and identify “lost” water The remainder of UAW is
caused by feaks. The purpose of this program s to reduce leaks from clder Systems and
from broken pipes. ;gints, or vaives. Up to 40 percent of all UAW can ne attributed to leaks.
For example. if the UAW is greater than 10 percent of total production. then the leakage
could be 4 percent, and the COH may find a leak-detecticn and repair program beneficial.
Lecwer UAW levels usually indicate that leak-detection and repair wauld not be cost-
effective. For the COH service area, leak-detection and repair of water lines is very
effective. The following annual averages of UAW have been achieved by the City:

e FY 1891 -19.5 percent
e FY1332 - 183 percent
e FY 1993 . 16.8 percent
e FY 1994 - 173 percent
e FY 1335-14 .3 percent
o FY 1996 - 14 4 percent
e FY 1997 - 13.9 percent

Although the average has been around 17 percent, there is a definte downward trend and
the difference between the average in 1991 and the average in 1995 is a decrease of §
percent. A realistic goal is 10 percent and a realistic time period to achieve this goal is ten
years. This goal allows twice as long to achieve the next five percent as it took to achieve
*he first five percent.

(F) A program of continuing public education and information regarding water conservation

This measure serves a: the “glue” to tie all the other measures together. i would not only
address specific measures but also cultural/social aspects of establishing ar enhancing a
water conservation ethic among the COH customers:; most importantly, it would convey to
the public an understanding of why water conservation is important. Recommended
programs include school programs involving theatrical productions, poster contests, T-shirt
design contests, presentations and tours with hands-on demonstrations; radio and television
time, and printed educational material such as bill inserts. Public education would continue
to be used to raise awareness of other conservation measures available to COH customers.

A full-time public information specialist and a schoo! education coordinator would devote
most of their time to public education and to implementing a school program throughout the
service area. Additional staff may be involved in helping by educating the public through a

9
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sceakers Dureay. tours producing oill nsers. Creaurg aisplays at fairs and nurseries 3ng
Presentations. and creating iow water-usa jargens

< public informaticn and school education program ~eeds goals, staff. ana matenais
Zurrently the COH Ras one person Jevoted to these programs !t ;5 recommended that trat
27an De expanded to increase the markat penetraticn of the existing programs. The
‘SJllcwing steps couid ce used to add new programs:

The expanded pregram would target ail customers within the CQH service areas. The
coordinator would develop the program following the steps listed above OCnce the statement
of purpose has been Created. a water canservation theme would be decided upon. This
Could be ba=ad on the results of this study which will identify where most of the conservation
Denefits wili come from:.

T0 convey the importance of water conservation to customers, the program should seek to
explain why construction of water facilties may be necessary if water conservation is not
practiced, how much these facilities would cost, and then ccmpare these costs to what
benefits can be received from conserving water. Puslic information would be used to
promote the other selected conservation programs as well.

The various media forms including bill inserts. ads, and television and radio spots wouid be
used to instiil a conservation ethic in the community. The specific material shouid
compiiment the other programs such as free audit programs to inform customers how to
take advantage of existing conservation programs. For example, a spring bill insert could
publicize the availabiiity of imgation audits to qualified customers (larger water users). Low
water use landscaping should be promoted through demanstration gardens and brochures,
developed as part of a public education program.

Another recommended expansicn of this program is to offer an employee education
program for Houston area businesses. This couid be done in conjunction with a
commercial/industrial water audit program or independently. The education program woulid
teach employees how to spot water waste and about simple, low cost methods to save
water. This would complement and give water audits more staying power. The employee
education program could be done with focused technical seminars ang site visits with
presentations, training videos, meetings, site surveys atc.

School Education

Long-term results to eliminate wasteful water-use habits are best achieved by educating
young people. Teaching children to respect the value of water will help them grow into
responsible aduits with a conservation ethic.
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Currently. the Water Conservation group sponsors presantations 10 sCrools rcugrout s
service ares Last year 250 presentations were qiven reacning apout 2.200 students zer
month. Pre- and post-presantation surveys are done to gaw ;2 effectiveness.

{G) A water rate structure which is not “promotional”; i.e., 3 rate structure which is cost-based
and which does not encourage the excessive use of water

Tne existing CCH rate structure includes inclining blocks and single unt rates far Hoth water
and sewer pncing. Sewer pncing 1s based on total water use In general these rates
structure are cost-Dased and are not promational. Traditional objectives in rate structyre
design include that the rates be based on the costs to serve, that they provic= agequate and
stable -2venues, that they be fair or equitable among customers classes a . Jclume users.
ana that they be easy to implement and administer. Conservation pricing makes the most
sense as pant of a broad demand management program.

A single unit rate structure charges the same untt rate for all volume used, usually for all
Customer classes. but sometimes with a different rate for each customer class. This rate
structure has gained in popularty over the traditionai declining-dlock rate structure because
of the intuttive appeal of all customers paying the same price for all water use. and the
elimination of the perceived unfaimess of large water users paying lower rates for high
volume under the declining-biock rate structures. The uniform volume rate structure is
generally accompanied by a fixed manthly service charge, by meter size, that recovers
custamer costs unrelated to water volume.

Marginai cost or incremental costs of new supplies or of the next increment of treatment
facilties are sometimes used as “he basis for seasonal or inclining block rates applied year-
round. The rationale is to charge existing customers the unit cost of the next increment of
supply so that their decision to use or not use their next increment of water is based on the
cost of incremental supply. But if there were no account growth or increase in usage within
the existing number of accounts, there would be na need for the next increment. Therefore,
the existing customers of many utilities believe that incremental water supplies should be
paid for, in connection or capacity charges, by future customers since they necessitate the
requirement. Since marginal cost pricing is not based an current costs, excess revenues
will accrue that must be applied to reductions in the service charge, to off-season rates, or

. . to funds for financing incremental supply facilities. All of these aitemative uses of excess
revenues must be evaluated for this atternative in achieving faimess in rate structure design
and revenue neutrality.

A seasonal rate structure is implemented for water consumed during a utility's peak-use
season, either as @ means of recovering the incremental cost of providing water during this
period or as an inducement to conserve water because of inadequate or constrained supply.
Seasonal rate structures can be constructed to apply either summer charges or a tiered rate
structure. A summer surcharge could be applied to all summer volume or to summer
volume in excess of winter volume. Most water economists prefer using a surcharge on
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summer use in excess of winter {indoor) use because the incremental cost af supCly can ze
~sed as a basis for ne rate 2iocks and the difference in rate blocks can be fign enough 1
NQuCe 38 ConsumpEton respanse without generating major excess revenues.

Inclining block rates, or tiered 2lock rates. use two or more rate blocks with ncreasing uni
rates 3as consumction increases from one block t0 the next. This structure can be applied
Juring the summer Only or dunng the entire year. Oepending on the volume breakpoints of
the tlocks ang the number of blocks, the upper blocks will rarely be applied in the off-
seasan. Some utities try to set each block rate at the cost of peaking ar at the cost of each
new increment of supply.  If the rate blocks are mostly judgmentai, the rate structure should
be viewed simply as a conservation rate structure which does not require a strict cost-of-
service justification. Oetermination of the number of blocks, price break points, ang rate
differentials between blocks requires careful analysis that addresses the patterns of use by
tlocks, the desired effect on consumption, and the impacts on !otal revenues.

(H) Emergency management plan which includes:

1. Education and information program concerning the emergency plan

2. Notification procedures to identify initiation and termination of the emergency and the
corresponding implementation and termination of the emergency measures

3. Trigger conditions

4. Emergency water-use measures corresponding to each trigger condition

See Appendix A.

(I} Reservoir systems operations plan, providing for the coordinated operation of reservoirs
owned by the applicant within a common watershed or river basin in order to optimize
available water supplies

See Appendix B.

(J) A means of implementation and enforcement which shall be evidenced by:

1. A copy of the ordinance, resolution, or tariff, indicating official adoption of the water
. . conservation pian by the water supplier; and
2. A description of the authority by which the water supplier will implement and enforce
the conservation plan.

12




() Additional content requirements. Water conservation plans for municipal uses by pubiic drinking
water suppliers serving a current population of 5000 or more and/or a projected population of 500

or mare within the next ten years subsequent to the effective date of the plan shali include the
following elements:

(A) A program of leak detection, repair, and water 10ss accounting for the transmission,
delivery, and distribution system in order to control unaccounted-for uses of water.

Tre City of Housten maintains a program to track the water transmission., delvery ard
a:stnbuticn system in order to control unaccounted-for uses of water. information in the
menthly repont includes: total water pumped. water said to retail customers, amaount of
surface water scid, amount of water billed to General Fund departments. water lost, and
unaccounted-for water.

(B) A record management system to record water pumped, water delivery water sales and
water losses and which aliows for the desegregation of water sales and uses into the
following user classes; (I) residential,(ii) commercial, and (iv) industrial

The City of Houston maintains a very complex computerized system to break down water

sales and water losses and to allow for the desegregation of water sales and uses into more

than 7Q user classes as shown in the following chart.
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City of Houston - Water System

Summary of Accounts by User Code - Average Month, 1394

User
Code

Description Number of Accounts

% of Total Retail

Singie Family Residential:

31 Residential 313,374 11 5%
22 Semor Citizens 12.261 1 68%
03 Puyblic Works Employees 258 2.0%
Multi-family Residential:
14 2 Unit ODwellir3s 9,338 1.3%
15 3 Unit Dwellings 2,384 0.4%
15 4 Unit Owellings 6.348 1.8%
17 Condos/Townhouses 23,471 3%
18 Apartments 339209 45 2%
15 Trailer Parks 2.315 2.3%
Commercial Accounts
21 One Commercial Unit Structures 28.124 3.8%
22 1 Commerciat, 1 Family 38 0.0%
23 2 Commercial Units 53 0.0%
24 3 Commercial Units 3 2.0%
25 Strip Shopping Center 125 0.0%
25 Shopping Center 59 0.0%
27 HotelMotel 285 0.0% :
28 Office/Bank Buiidings 778 0.1%
29 ERestaurant or Bakeries I 2.328 0.3%
30 "1ndustrial Laundry |‘ 15 0.0%
31 Laundry Retail ) : 175 0.0%
32 Laundromat 219 0.0%
33 Plater 24 0.0%
14 !Monuaw 74 0.0%
35 :Car Wash | 229 0.0%
36 | Service Station/Auto Repair i 1.427 0.2%
82 'Effluent Only (Cycle 50) 1 74 0.0%
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City of Houston - Water System

Summary of " :counts by User Code - Average Month, 1994

User
Code

Cescription

~ Number of Accounts

% of Total Retasl

Commercial Accounts (continued)

1 Consirucucn Meter 344 22%
73  Resale Accounts 7 5.2%
74 Emergency ; i Q3%
72 Lawn Meter Accounts 3,485 0 5%
Municipal & Institutional E
37  Private Scheols 56 0.0%
39 Hospitals 122 2.0%
50 Churcnhes 1,868 0.2%
51 City (General Fund) | 1524 0.2%
52 City (Enterprise Fund) 83 0.0%
53 City/County Gevernment (Billed) 122 0.0%
S4  State Government 33 i 0.0%
§5 Federal Government 82 | 00%
56 Pubiic Schools 418 ‘} 0.1%
57 State Colieges 72 i 0.0%
30 :City (Public Utilities) 123 ' 0.0%
SUBTOTAL 749,218 ' 100.0%
Industrial Accounts 293 ; 0.0%
TOTAL RETAIL 749,511 | 100.0%
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(C) A requirernent in every wholesale water supply contract entered into or renewed after
official adeption of the plan (by either ordinance, resoiution or tariff), ang including any
contract extension, that each Successive wholesale customer develop ang implement a
water conservation plan or water conservation measures using the applicable elements in
this chapter; if the customer intends to resell the water, then the contract between the
initial supplier and customer must provide that the contract for the resale of the water
must have water conservation requirements so that each Successive customer in the
resale of the water will pe required to implement water conservation measures in
accordance with applicable provisions of this chapter

in 19394 the City developea a new model contract for raw water contract customer which inciudes
tnree conservation-onentad requirements-

1. Caontract customers are required to prepare and submit a water conservatien plan which
meets all requirements of the TNRCC rule.

2. Water rates are no long=r based an 3 “take-or-pay” rate structure.

Contract rates are based on a uniform block rate structure which is cost-based.

4. A penatty is added if the contract customer uses an excessive amount more than their
nomal average for that calendar month (based on usage in previous years' usage).

[N

(ll) Additional conservation Strategies. Any combination of the following strategies shall be selected
by the water supplier, in addition to the minimum requirements above, if they are necessary to
achieve the stated water conservation goals of the plan. The commission may require that any of
the following strategies be implemented by the water supplier if the commission determines that
the strategy is necessary to achieve the goals of the water conservation plan:

(A) conservation-oriented water rates and water rate structures such as uniform or increasing
block rate schedules, and/or seasonal rates, but not flat rate or decreasing block rates;

See Minimum Requirements
(B) adoption of ordinances, plumbing codes and/or rules requiring water conserving plumbing
fixtures to be installed in new structures and existing structures undergoing substantial
‘modification or addition;

See The Uniform Plumbing Code as Adopted by the City of Houston

(C) a program for the replacement or ret-nfit of water conserving plumbing fixtures and
existing structures undergoing substantial modification or addition;

See The Uniform Plumbirg Code as Adopted by the City of Houston
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(D) reuse and/or recycling of wastewater and/or greywater;

in May 1952 a study was conducted by Espey. Huston & Associates for the City entrtled
=23siDiity of Wastewater Reuse” The study was submitted in fulfillment of Chapter 31 Texas
~Zmnistrative Ceode ' TAC) Section 305.125 the Zcssibifity of substtuting rectaimed water for
Fciacie water and:or freshwater where such substitution would te hoth appropriate and

cost effecive. The resuit of the preliminary benefit-cost analysis was that "none of the plans
was considered econcmically jusufiable at this ime However, the report aid recommend that
the City should ‘expeditiously move to replace potanle vater now used for golf course irrigaticn
with water from adjacent bayous -

The City recently contracted with Espey, Huston & Associates to conduct a follow up study on
the feasibiiity of converting Memorial Park Golf Course from using potable water ta using bayou
water. The findings of the study are supportive of the conversion. The City intends to go
forward with conversion of the Memonrial Park Goif course irrigation system from potable to
bayou watar. Other City golf courses are also eing considered for such conversion projects.
Where feasibie, they will also be converted.

(E) a program for pressure control and/or reduction in the distribution
system and/or for customer connections:

.

The City of Houston utilizes 87 pressure reducing vaives (PRV's) throughout its water
distnbution system in an effort to control excessively high pressures. In order to achieve this,
these valves can be used separately or in combination. For example, one valve can be used to
maintain a constant downstream pressure while another upstream can hold 3 pregetermined
minimum pressure, regardless of system demand. The flow in a PRV is controlled by the
pressure downstream of . A spring-loaded diaphragm regulates the size of the ¢gpening in the
vaive. As the downstream pressure increases, the pressure against the diaphragm is
increased. The spring forces the diaphragm against the valve seat, thereby restricting the flow
througn the valve and reducing downstream pressure. Conversely, as the downstream
pressure decreases. the diaphragm moves away from the seat and allows water to pass
through. Desired system pressures are thus maintained.

-

(F) a program and/or ordinance(s) for landscape water managerment;

See Recommended Flan below.
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(G) a method for monitoring the effectiveness and efficiency of the warer
conservation plan;

Tre effectiveness ang efficiency of the zerformance of each of the conservation
crzgrams will be monnared 3n an 8n-going basis Ly conservatan s:aff using a
water forecasung saftware, WaterPlan 2.3 (or camparatle software). WaterPlan
5 a software package which was developed by ine American Water Warks
Association Research Foundation and Was used to analyze the City's water,
pcputation. ang cost data in developing benefit-cost ratios of the recommended
programs below

(H) other water conservation practice, method or technique which the water supplier shows to
be appropriate for achieving the stated goal or goals of the water conservation plan.

RECOMMENDED PROGRAMS

'n arder to achieve the specified goals as stated in the *Minimum Requirements, Section .* the following
current and additional prog-:ms are proposed. These recommended programs incfude residential and
commercial/industrial programs. and programs targeted at public buildings and faciiities The
implementation of these programs will be staggered over a five year period with one or more new
programs being initiated each year. A list of the programs. water savings, and the associated benefit-
cost ratios of ean program included in the recommended plan is detailed in the table below.
Recommenced crograms will be implemented by FY2002. Water savings attributable to these programs
would Increase to 22 mgd of water production By the year 2006 and retail water praduction would be
reduced about 7 percent. The following criteria were used in determining which programs should be
implemented.

+ Benefit-cost ratio greater than 1.0 (i.e.. the program must save more than it cost to
implement)

* Reasonable cost (i.e., affordable)

» Significant water savings

'« Acceptable non-qyantifiable impacts
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Recommended Programs

Sector

Residential

Commercial

Public

Other

Program Element

Res Water Audits
Apphiance Labeling

Subtotal
Indoor Audits
Cooling Tower Audits
Subtotal
Indoor Audits
Exterior Audits
Pool/Fountain Audits COH
Pool/Fountain Standards
CQH In-House Program
Subtotal
Unaccounted-for Water
Public Education
Water Wise & Energy Efficient
Subtotal
Total

50 Year
Avg
Water
Savings
mqd

0.42
0.71

1.13

1.17
0.48

1.85

0.36
0.86
0.28
0.25

0.2

1.95

1165
451
0.42

16.58

21.31

Water

Savings

ln 2001
mqgd

0.18
0.06

0.24

0.49
030

0.79

0.30
0.72
0.17
0.04
¢.20

1.43

6.40
3.62
0.41
10.43
12.89

Benefit- |
Cost |
Ratio ;
(50

years) .

100 |
21.70

2.23
18.60

3.03
10.80
6.26
4.32
54.80

§.28
1.78
3.68
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Impact of the Recommended Programs on Revenue
AR NCre3dsed pcowialicn -0 the =ouslon area 3.3 the resulting :ncreased total water demand the total
‘evenue will Zorunue 10 rerease T e amount of increase wiil be sightly tess (approximately 1 5 percent

‘ess over the next ten years) with conservation than without

Serefits from the recommendec pragrams nclude zapital deferrats such as delaying water punfication

Waterwise
3% P o

Comil Indoor Audits 12

COH In-House 2
Praogram 2% s 39,
Pool/Fountain
Audits 3%

plant expansions 2 to 8 years, and delayed and reduced O&M costs. The recommended programs wouid
provide benefits at the rate of $1 .J4 per 1000 gallons saved for deferred capital and deferred Q&M. An
additional 80.27 per 1000 gallons saved would result from producing less water (lower Q&M). The total
benefit from the recommended plan is $1.41 per 1000 gallons saved. These benefits add up to a
significant amount over the study period. The present woreth of the total benefits of the recommended
plan is approximately $262 million. The plan has an overall benefit-cost ratio of 3.7 to 1, which is very
cost-effective. This means that by impiementing such a conservation plan, the City of Houston would
raceive a return of about $3.70 for every $1.00 invesied in water conservation.
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DESCRIPTION OF PROGRAMS INCLUDED IN THE RECOMMENDED PLAN
Residentiai Water Audits

Th2 City of Houston (COH) would offer an indoer and osutdsor ~ater audnt tc 2xisting sing:e-family and
mutifamily residential customers with high water use. Aucits $NGuId target =2 top 25 rercent of water
users 10 ensure significant water savings. It is imparant o larget igh water Lsers otherwise the gudrt
May nat produce the savings neec :4 to justify the program. The auditars wcuid focus mest on outdcaor
water use. «dentifying water waste. offering information to improve water yse sfficiency, ang preparing a
customized 'awn irrigation schedule. Auditers wouid also conduct a brief inccer audit and install low-cost
consenvation devices such as low-flow showerheads. Each single-family auct would take approximately
ane and one-half hours: multifamily auaits would take longer, depending upcn the Duilding size and the
compiexity of the irfigation system.

Appliance Labeling

An appliance labeling pregram is intended to encourage residential customers to purchase water-efficient
wasring machines and dishwasners, The program provides customers with point-of-purchase
infer—atian. including an equipment tag, similar to the Appliance Energy Efficiency programs operated by
electne utilties. Efficient appliances receive a distinguishing iabel so they stand out on the retai sales
flocr. The tag alsc shows how each appliance compares with others in s category. The program targets
all residential customers who are likety to purchase new appliances in the near future, and majar
vendorsi/deaiers.

Honzontal-axis clothes washers are more water-efficient than conventional vertical-axis top-loading
models. Rather than agrate cicthes in a tub full of water, as with vertical-axis machines, the norizontal-
axis washer lifts clothes up and plunges them down (like a dryer). tumbling clothes in a small amaunt of
water. Horzontal-axis washers can be erther top loading or front loading. They are 33 percent more
water-efficient on the basis of water used per pound of laundry washed.

Dishwashers currently sold use about 12 gallons of water per completed cycie. Older models use about
14 gallons per cycte. Water-efficient, domestic models are available that use 7.5 gallons per cycle.
Consumer Reports rates several models of these water-efficient dishwashers highly. The water savings
alsa result in energy savings because these water-efficient models use less hot water.

Commercial/Industrial Indoor Water Audits

This conservation audit targets existing commercial and industrial customers. The top 10 percent of
water users in this class would be offered a free interior audit and peniodic follaw-up to encourage
Customer implementation of audit findings. Incentives could be offered in a related program.
Site-specific audits are an efficient way to lower water use in this Category. since industrial customers
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“Sudly use mare water ~Peraccaunt than ary atner customer categery This audit waulg e receatan
avery five yaars

<0 ntenor 3udit wouid be cenaucted by CCH staff or g censultant. Thea aydngr woulid perferm an gn-sita
TIERSr nspecton and crogues 3 customized report that describes fixture nspections. 23k tesis retrofit
ZCSsitilitias z20lng ‘ower 2ceration and Impravements, process water Imorovements. ang recyching
-tLonumtes ‘cr 2ach site Tha repon would include a spreadsheet that compares the existing facily
coerations with conservation stancargs and potentials. The participant's actions and water usa would he
tracked over tirme. Standards wouid be based on previous experience and the performance of the Iatest
2chnology.

The audit report would consider. wnen appropriate, the following measures:

« Change from water-cooled to air-cooleg equipment:

+ Change from one-pass to recirculating cooling and heating systems:

* Improve industdal and commercial washers and finsers:

+ Instail solencid ang automatic centrol vaives:

* Analyze whether recycling industrial water and Separating waste streams are feasible; and
+ Determine placement of Submeters.

Cooling Tower Water Audits

consume large amounts of water, depending upon the clfimate and the efficiency of the unit. Assuming
that the targest water users have cooling towers. the top 10 percent of water users in this ciass would be
offered a free interior audit and periodic follow-up to encourage customer implementation of audit
findings. Incentives could be offered in 3 related program. It is estimated that there are approximatety
1.000 commercial/industrial cooling towers in Houston.




~2rfhicient. ciacemenrt of submetars would he suggested. The pariicipant's actians and water ysa wouid
e rackad gver time.

Public Facility Interior & Exterior Water Audits

s measure s Jesigned to raduce intenor and peak demand by improving indoor water use and outcoor
“mzatien efficiency. All public ouitdings and imgators of landscapes larger than three acres are
zandidates for this measure. The participants waould recetve a two-part audit. The first part would focus
2ningear water use and weouid be similar to the commercial/industrial indoor audit. emphasizing the water
ssedn sannary fixtures likely to be present in City buildings. The second part would instruct fandscape
sit@ managers to:

» Leam the targeted site’s current imgation efficiency,

« Be adwvised of available low-cost hardware improvements,

» Receive baseline irrigation schedules.

« Receive instructions about how to maedify the schedules according to
s weather changes, and

* Receive water savings informaticn.

Poals and fountains would te exciuded from this program if they are covered in another pr: ram.
Foliow-up audits would be provided once every three years. Site building and landscape managers would
be responsible for implementing audit findings.

The CCOH has a program to audit :rge turf areas owned by the City. The audits recommended a lower
water aoplication rate at all City goif courses. The average reduction at City goif courses was 55%
comparec to annual use. Sharpstown was able to reduce use 41 percent, which shews an 80 percent
compliance rate with the recommended schedule. Thereis a very good patential for this sort of program.

Public Fountain/Pooi Water Audit and Repair

This conservation audit targets all publicly owned fountains and pools. There are an estimated 60 public
fountains and 260 public pools in the COM service area under the category of municipal and institutional
account. This includes the 24 fountains and 44 pools that are city-owned and operated. The qualifying
public fa&:imy owners/managers would be offered a free fountain/pool audit and periodic follow-up to
encourage implementation of audit findings. Incentives could be offered to speed up the repair process.
An intenor audit would be conducted by COH staff. The auditor would perform an on-site interior
inspection and produce a customized report that describes fixture and vaive inspections, leak tests,
retrofit possibilities, fountain/pocl cleaning and backwashing operation and improvements, and recycling
oppartunities for each site. A leak test by a private contractor would be provided if warranted. The repornt
would include a spreadsheet that compares the existing facility operations with conservation standards
and potentials. The participant's actions and water use would be tracked over time. Standards would be

based on previous experience and the performance of the latest technology.
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“-a 3.3t ~acont would consider. when appropnate, the following measures:

« Changes in asceration including cleamng and backwashing.

e« _=ak detection and repalr'

« Replacement ¢f recirculation pump

e Irstail solenod ang automatic float (overflow) valves:

» Analyze whether recycling water and separating waste streams are feasible; and
+ Determine placement of submeters.

Standards for New Fountains/Pools

This canservation measure targets all new publicly owned fountains and pools. There are an estimated
260 public fountains and 80 public pools in the COH service area. The plans for new fountains/poois
wauld be reviewed 10 make sure that the equipment is up to state-of-the-art in termns of water efficiency.

A plan review of new facilities would be conducted by COM staff and conveyed to the facility dasigner.
The plan checker would ook for the following features: low flow showerheads, ULF toilets, seif-closing
faucets. dead man switches for hases, and secured float vaives at swimming pools. and re-circulation
pumps at pacis and fountains. Other features would be compared with existing conservation standards
and potentials. Standards would be based on previous experience and the performance of the latest
technology.

The COH would develor 3perations manuals for ensuring proper operation of new eguipment. Inciuded
would he sections on poavfountain cleaning procedures, chemicai water treatment, fiiter backwash
frequency criteria, pool/fountain emptying and refilling criteria. Guidelines for water use would be
developed in terms of 2 water budget that wouid be provided to each facility manager. The manual would
ce loose leaf and a binder would be prepared and given to each new cwner/operator. Training seminars
for existing maintenance staff would be conducted periodically. The COH would set up a water use
tracking system for all new accounts where pools and fountains are separately metered. Installing
separate meters would be encouraged and required for large pools. Site visits to new installations would
be made for suspected high water users and on-site advice offered.

City of Houston In-House Program

This program targets all City departments that are not now charged for water. Although most City
accounts are metered, current City palicy is to bill only those departments that are a revenue-supported
enterprise. Enterprise departments callect fees, charges or other non-tax revenues. All departments are
currently bilied for sewer service. However, departments that are not enterprise ire not billed for water.
Under this new program, a monthly “water statement” would be produced and distributed to each
department. A goal of 10% to 20% reduction in water usage would also be imposed for each department.
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The goal wouid De Zeterminec by the Water Canservation 3ranch Sased on the department s water
Jsage and wark respansibiities

The zurrent calicy of not charging for water has led to wasteful practices Dy those departments. The
Sarks Jeparment uses about 30 percent of water usec Sy this group of departments. Zach City
cgoanment wouid ce given a goal of a 20 percent watar - .2 reduction

CCMBINED BENEFITS OF RECOMMENDED PROGRAMS

‘mplementation of the above programs . will defer all raw water treatment. and major treated water
pumping programs. Because t is expected that the City will complete the distnbution network as quickly
as possible to provide surface water to all consumers, it is not anticipated that water conservation will
defer expenditure on the distnbution system. The lower consumption gained by water conservation wiil
allow those additional cansumers to be served without the deveiopment of additional raw water,
treatment. and pumping facilities

The benefits from conservation include both current savings in operations and maintenance (O&M) costs
and savings from the deferral and/or cancellation of caprtal projects that would otherwise have been
necessary in the absence of conservation. Since new capnal projects wiil require O&M, there are
adattional benefits from the capital deferrals.

Operations and Maintenance vings

Short term savings from operating existing facilities can be realized as a result of conservation. While
many costs associated with operation and maintenance of a water system are fixed and will not vary with
the level of consumption or production, other costs remain that are directly related 1o the level of
production. Far example, energy costs and chemical costs are frequently directly reiatad to production
levels. O&M savings from conservation were $0.268 (i.e.. marginal cost) per 1000 gallons. (Bishop and
Weber, “Impacts of Demand Reduction on Water Utilities", AWWARF, 1996).

Capital Savings

The City af Houston is currently in the process of defining its future capital requirements to reduce its
groundwater usage and meet future production requirements through surface water supplies. Therefore,
capital savings have been estimated by comparing existing treatment plant capacity with the capacity that
would be required over the period of this plan (through 2050). Based on water demand projections,
adjusted for expected demand reductions from long-term impiementation of plumbing code requirements
for water conserving toilets, urinals, faucets, and showerheads, the need for additicnal capacity was
estimated, assuming that treatment capacity would be added in 50 mgd increments. Capital costs were
estimated based on $1.5 million per mgd of capacity.

Major pumping costs pianned over the next 5Q years are included in the above figures. Marginat costs for
capital were initially estimated based upon the impact of a one-year delay in each of capital increments.
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D Target usage during a serious water shortaqge period shall mean

an amount equal to eighty percent (30%) of the average gross

guanticy.

Average Production shall mean the City's daily average combined
surface water and groundwater production during a three (3) day

cericd.

Combined Reservoir Storage Supplvy shall mean the combined

storage gquantity cf water stored at a point in time in Lake
Houston, Lake Conroe and Lake Livingston (City share of storage

only) .
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CITY OF HQUSTON

WATER EMERGENCY RESPONSFE PLAN

-

PURPCSE:

A water shecrtags smergsency, caused 2oy drought or othe

H

unccntrollable circumstances which hinder the City's ability :=o
ter demand, can range from mild to critical and can disrupt

th2 rormal availability of water supplies. Therefore, it 1ig
; t the City of Houston establish these oolicies and
o] ac gu.islines exist in :the event that a water
shortags smergency cccurs.

IT -DENTIFY EXISTING WATER SUPPLY SYSTEM:

Trne City of Houston's water supply includes beth surface water an

groundwater resources. The City controls water rights in both the
San 3acinto River System (Lake Houston and Lake Conrce) and in the
Trinity River Systeé (Lake Livingston). The City also withdraws
groundwater from the Chicot and Evangeline Aquifers. However, due
Lo constraints imposed on the use of groundwater by the Harris-
Galveston Coastal Subsidence District and contractual requirements
for the release of surface water in order to control salt water
intrusion in the Trinity River System during the summer months (May
15 to September 15), the City may not have access to all water
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Shat Iculd IImit fre2atment capacity and/or ths SyYstem's acilicy =z
i2llver safz drinking waztar Zxamplas of such groblams ars
* Zrought sondizions which can lz2ad  to unpracedentad  watar
Siosumprticn and savare deplaticon of frash watar supplizs;
* Normal water demand increases wnhich occur mors rapidly than
L Y =B

ity's sources of water supply incliude both surface
watar and groundwater, the capacity ard constraints of each system
fied. Presently the eastern half of the City is

=

-

ervad by surface water while the western Ralf
predeminantly served by groundwatar. The record maximum daily
treatsd water Pumpage, to date, of four hundred and seventy-thres
million gallsons (473 mgd) occurrad cn July 30, 1986. 2f this
=otal, threes nundred and cne millicn zallons {301 mgd) or sixty-
our gercant (54%) came from groundwartar sources and the ramaining
a

nundred and seventy-two million gallons (172 mgd) or thirty-six

t
:

percsant (35%) came from surface water sources.

Surface Water

Raw water is treated at the East Water Purification Plant Complex
locazed on Faderal Road at Clinton Drive in the eastern part of the
City. This complex is composed of three conventicnal surface water
purification plants. The City also has a fourth water treatment

plant in Southeast Houston adjacent to Ellington Field.
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ravision, April, 133%2) issued a Distcricc D2lan wnizh limizs

1

Sn2 major constraint the City faces is the difficulty of the City's
water distribution system to meet peak demand due to a lack of
Salance in the water supply facilities. Specifically, this includes
the development of the distribution facilicies necessary to
transfer surface water from its sources to consumers, and the
limitations on groundwater pumpage as sat out by Harris-Galveston
Coastal Subsidence District Plan. Therefore, the constraints and
limitaticns of both water supply sources must be considered when
selecting tne trigger conditions that signal a water shortage

emergency situation.
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Compined ressrvoir storage supplvy is approximately eignteen (18)

months surface water supply for a period of ten (10) consecutive
a

Qor

Averags water production 1s eighty-five percent (85%) of th
ccmsinad pumpage capacity for trzated groundwater and surface

wartex.
or

Average water pressure within the City's treated water
discribution system is forty pounds per square inch (40 psi) or

less.

A Seriocus Water Shortage Periocd ends when the Mayor and the City
Council has declared that the serious water shortage periocd has
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CCmpined r2servoiry sIorags supply is approximately twalva (12)
- - - = b = . -
TEntns  sdriacs watsr  supply Ior a perizd of  -an (1)

Qer

Average water production is ninety percent (90%) of the combinad

o
pumpbage capacity for treated grcundwater and surface watsar.

Avarage watar pressure within the Cizy's discributicen system is

thircy-five pounds per sguare inch (35 psi) or below.

A Critical Water Shortage Period ends when the Mayor and the City
Council has declared that the critical water shortage period has
ended and has filed a written declaration to that effect with the
City Secretary.

The permitted amount of groundwater withdrawal is based on the
allowable annual pumpage as set by the Harris-Galveston Coastal
Subsidence District (HGCSD). The HGCSD allows the City to utilize
additional groundwater during peak water demand periods as long as
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snorzaga will eccme mors drasrcic “ne rfollowing programs ars So-

B ‘ | .
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1) Mild Wacer Shortage Psariod

2)

Curirng a mild watar shertage caricd, =-he Direcror of Public
a4 water amergency management informacion
pregram o inform the public of voluntary measuraes to be taken

Lo conmserve wata2r usage, including but not limited to:

a) Raquest that customers insulate water pipes rather =than

running water to keep the pipes from freezing.

o

"y

Requesting that cusctomers check for leaks, dripping faucets,
running toilets and that custcmers utilize water conservation
Xits such as displacement bags, low flow shower heads and
leak detector tablets.

c) Requesting voluntary reduction from major customers.

d} Instituting a water use reduction program by the City.

Sericus Watey Shortage Period
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TAnaF2ATMANT 2rogram shall b2 lnstitutad by the Citvy
2 IZ apilling cycla includes all or pars of thae saricus wascar
sncocrzage zarizsd, A Consarvatisn surcharge will be addad -5
tn2 sustomar bill 1f T2 actual usage excesads Targat usage as
d2firad I o icd. The Isrmula Iox

Anare
CS = Conservation surcharge.
3 = Customer's water bill.

Conztracz trsaztad watar customers, emergancy back-up customers,
transi=snc matary customers and customers having a gross guantity

thrse thousand (3,000) gallons or less in any monthly billing cycle

ara =2xempted £from the customer surcharge for the monthly billing

cycle
Suring a serious water shortage pericd it shall be unlawful Zor any
Derson to:

a} Cause or allow non-essential water use, such as:
Strasat washing, flushing fire hydrants, watering parks, golf
courses and esplanades, £illing swimming pools and the

operaticn of public and private deccrative fountains.

b) Waste water by:

[

Permitting water from landscape irrigation to escape into

gutters, ditches, streets, sidewalks or other surface drains.

2) Failure to repair a controllable leak on the customers premises
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Or municipal cparations in wetting any surface for ths purposa
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complying with the air polluzion laws of the United Staces

For maintaining public gardens and arboretums of naticnal,

state or regional significance when necassary to preserve

_For commercial businesses that use water to maintain (but not

"eéxpand) their primary business practices (e.g. commercial car

and truck washes, nurseries, turf growers, water haulers,

concrete pavers, etc.)

Tor watering grass or plants which have been planted or
transplanted on the same calendar day on which such discharges

accur.
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customer mill I the actual usage exceads target usage as
definad Z2r a serious wa:car snorzage pericd. The formula for

detarmining the conservatcion surcrarge is:

)
wn
1

Conservation surcharge.
3 = Custcmer's watar bill.
X Pearcent that customer has exceeded target usage.

Contract =:trsated water customers, smergency back-up customers,
transisnt meter customers and customers having a gross quantity
:ree -thousand (3,000) gallons or less in any monthly billing cycle
ars =2xempted from the customer surcharge for the monthly billing
le. -
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Durirng a critical water shortage period it shall be unlawful for

any person to:

a) Cause or allow any outdoor water use: or
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To alleviate conditicns thresatening health, safety cr welfars

¢ thes public

Foxr municipal cperations of £flushing water lines fzr public
g

or -h2 supprassicn of fires.

r municipal operations of wetting any surfaca for the purpose
=

for leaks in buildings or structures.

For municipal cperations in wetting any surface for the purpose

£ complying with the air polluticn laws of the United States
c

of America.

For maintaining public gardens and arboretums of national,
state or regicnal significance when necessary to preserve

specimens.

For commercial businesses that use water to maintain (but not
expand) their primary business practices (e.g. commercial car
and truck washes, nurseries, turf growers, water haulers,
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2nFage  in ratloning or terminating water $2rvica to selacred
terIicns oI the distribution Systam according to :the Iollowing

L) Public and private schools, colleges, universities and ourdoor
2) Contract custcmars, industrial customers, ccmmercial customers
and r=sidantial customers.

3) Puzlic health and safety faciliziss.

v PROCEDURES

I Is the responsibilitcy of the Director of the Department of
Public Works and Zngineering to menitor the daily groundwater and
surface water pumpage. The Director will also menitor the combined
reservolr conservation storage in Lake Houston, Lake Conroe and
Lake Livingston on a monthly basis. The Director will direct water
production personnel to bring any decrease in water pressure to
trigger levels to his/her immediate attention.

The Director of Public Works and Engineering shall notify the Mayor
and the City Council when any one of the trigger conditions cccurs.
The Director shall also notify the Houston-Galveston Coastal
Subsidence District (HGCSD) of any groundwater pumpage that exceeds
the permitted amount during a water shortage period. During the

12



/2T2r S02rTage paricd the IDirecisy will continususly monizor wamas
$rodugTion, Transmission line prassura and lake lavals, and raoors
oIS LnIsrmatlon o tna Mayor oand the Cisy cuncil cnnoa dalle
Sasis SnCe Tn2 wWatiar SNOYTAage N longer 2XiIt, the Dirscosr wile
ra x -
m2IiIv e Mayer and the City CTouncil of shis face
-n2 Siractor ol the Zespartment of Public Works and Enginasring will
Zztarmins wnan a mild water shortage pariod sxist and when -ha
T2riod no longar axist A sericus or critical watser shortags
T2rlcc wi.l oZ2gin and 2nd when the Mayor Zfilas 3 wriz-an
declaration to that =2Ifzct with the City Secrazary

sse a
gericy Response Plan. Therefore
eness and understanding cf the plan, ramphlers
trigger conditions and the program for each stage of
tne water shcortage teriod will be discributed to the public y the
Fubllic Works and Engineering Department 1f£, in the opinisn of the
Mayor and che City Council, a water shortage pericd is ami
72 pamghlets will educate the public and provide guidelines for
c

h stage of the watsr shortage period.

at any one of the trigger conditions occurs without
warning, tohe 2ublic Works Deparzment and Enginesring will provide
Tns publi: ~with information explaining the trigger conditions and

cgram Zor each stage of the water shortage period through the

ia

s media (radio and television announcements and through the

'(]

'_.

he
ew

ublication of artlcles in the local newspapers, handouts, bill
nserts, MmMAass mall*ngs, etc.). The Public Works Department and
ng

n

ineerinmg will also provide the public with informaticn on water

conserving metheds throughout the water shortage period.

Throughout the water shortage period, the Public Works and
Engineering Department will keep the public informed regarding
details of the water shortage period and on methods of water

13
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Appendix “B"
River and Reservoir System

The reservoir system covered by this Operation plan is located on the San Jacinto River
which forms approximately sixty (60) miles north of Houston. The river travels
approximately twelve (12) miles. enjoining several small tributary streams. untii it flows into
Lake Conroe. The cutflow of Lake Cenroe becomes the West Fork of the San Jacinto
River and travels approximately thirty-five (35) miles, being enhanced by several tributary
streams. until it flows into Lake Houston which is located East of the City of Humbie. in
addition to the West Fork of the San . zcinto River, Lake Houston receives flow from the
East Fork of the San Jacinto River, Caney Creek, Luce Bayou and several smaller tributary
streams. The outflow of Lake Houston becomes the San Jacinto River and travels
approximately ten (10) miles before emptying into Scatt Bay and eventually into the Guif
of Mexico.

Lake Conroe

Lake Conroe was formed by a eleven thousand three hundred (11,300) foot long earth-
filled dam including a controlled spillway and has a drainage area of approximately four
hundred and forty-five (445) square miles. The lake was completed on September 1, 1972
and impoundment begin Jaruary 9, 1973. At maximum normal water level, the lake has
a surface area of twenty-one (housand five hundred and seventy-two (21,572) acres and
a storage capacity of four hundred and thirty thousand, two hundred and sixty (430,260)
acre-feet. The spillway has five (5) 40-foot by 30-foot tainter gates and is located near the
center of the dam. Low-flow releases are made through a separate multiple gate inlet
tower that has three (3) gated controlled and cne (1) uncontrolled cpening. The tower is
cennected to a stilling basin and a concrete weir by a fourteen (14) foot diameter conduit
through the dam. The lowest gated outlet is fifty-six and one-half (56.5) feet below the top
of the conservation pool, at that leve! the lake has a capacity of three hundred (300) acre-
feet.

Lake Conroe is operated by the San Jacinto River Authority who owns thirty-three percent
(33%) of the water, the City of Houston owns the remaining sixty-seven percent (67%).
The San Jacinto River Authority has first priority for use of the water in lake Conroe and
the first releases of the month are charged to their account, up to their permitted volume,
then the water is charged to the City of Houston.

Lake Houston

Lake Houston was formed by two (2) earth-filled embankment sections with a three
thousand one hundred and sixty (3,160) foot uncontrolled concrete spillway midway
between them and has a drainage area of approximately two thousand eight hundred and




twenty-eight (2.828) square miles. The lake was completed and impcoundment began on
April 9. 1954 At maximum normal water level the lake has 3 surface area of thirteen
thousand and sixty-eight (13.068) acres with 3 storage capacity of one hundred and thirty-
three thousand nine hundred (133.9C0) acre-feet. The spillway has two (2) 18-foot by
20 5-foct tainer gates that can be used for releases below the crest of the uncontrolied
spiflway and there are twa (2) 18-foot by 6-foot flashiboard type gates located just east of

the spiliway Additionaily. there i1s a thirty-six (38} inch diameter siuice gate that is used
for low-flow releases.

The Lake Mouston Pump Station and West Canal is operated by the Coastal Water
Authority under a contract with the City. Thereis also a pump station on the east side of
the lake operated by the San Jacinto River Authority that pumps water into a canal which
they own.

Water Rights

The San Jacinto River Authority has a right ta divert fifty (50) million gatlons per day and
the City of Houston has 3 right to divert one hundred and forty-nine (149) miliion gallons
per day from the lake.

Intotal, the San Jacinto River Authority has water rights of seven thousand five hundred
(7,50Q) acre-feet per month and the City of Houston has total water rights of nineteen
thousand five hundred (19,500) acre-feet per month from the San Jacinto River and
Reservair System.

Operation Plan
The © n Jacinto River Authority releases water from Lake Conroe as follows:

“The City of Houston calls for Water to be released when Lake Houston is 2.0 feet
below spillway level, and at the rate called for by the City of Houston. Releases are made
through the upper gate until it becomes necessary to open the next lower one to achieve
the required flow." The maximum release rate is 700 cfs. At 2.0 feet below the spillway
crest, Lake Houston has a storage volume of 113,613 acre-fest.

During periocg of low rainfall, water from Lake Houston is released as needed to maintain
in-stream flow.

This operation plan has been in effect since Lake Conroe was constructed. Lowering the
L.ake Houston call volurme would adversely impact in-stream flow and recreational activities
on Lake Houston while raising the call volume would have very little effect on either
reservoir.
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To the Henorable City Council of ihe City of Hcuston:

In accordance with the provisions of Article VII, Section 7 of the Charter
of the City of Houston, [ submit and introduce to you the ordinances set out in
the attached agenda for the meeting of the City Council of the City of Houston
on the Ist and 2nd day of SEPTEMBER, 1998, with the request that all such
ordinances, except those making a grant of any franchise or special privilege, be
passed finally on the date of their introduction, There exists a public emergency
requiring such action and [ accordingly request that you pass the same if they

meet with your approval.

DATE: SEPTEMBER I, 1998 \é;fkﬂle Césfon/




