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Executive Summary

BACKGROUND

This Executive Summary document summarizes the findings of each task and the
recommendations included in the City of Roma (City) Regional Water Planning Study (the
Study). This Study is not a blueprint for the dissolution of the variety of water supply
corporations in the area. Rather the Study was conducted to identify regional win-win projects.
The terms “Regional” or “Regionalization” have political connotations that infer a single,
regional authority which is not the intent when the term is used in this Study. The direction and
goal for this Study has been to establish the existing infrastructure and conditions of the region
and to identify win-win consolidation opportunities for infrastructure between the participants
that benefit the Study Area and it’s ratepayers in a regional manner.

The Study had several tasks to accomplish which included the following:

v’ Establish existing conditions for water facilities of the five entities in the Study Area;

v Identify specific water regionalization projects and their associated costs and
implementation schedule;

v’ Prepare an environmental assessment of the recommended regionalization projects;
v Analyze regional opportunities and the potential funding mechanisms; and,

v Develop a stand-alone Water Conservation and Drought Contingency Plan for a proposed
Regional Water Treatment Plant.

The development of data for the Study included direct and indirect communication with the City
and water supply corporations while other key sources of data included the Texas Commission
on Environmental Quality (TCEQ) Water Utilities Database (WUD), U.S. 2010 Census data and
the SB 1 Region M Water Plan. It should be noted that the TCEQ WUD database was used as
the basis for establishing the existing and projected connections, population, water demand and
wastewater flows. The 2010 Census data and TCEQ WUD database data were used because the
data was specific to the utilities in the Study Area, whereas the Region M data primarily focused
on cities in Starr County, and did not include specific information for the separate water supply
corporations.

The Study, in geographic terms, includes the current city limits of Roma, as well as its extra-
territorial jurisdiction (ETJ) and portions of Starr and Zapata County. As stipulated by Chapter
42 of the Texas Local Government Code, based on the City’s population size, the City’s ETJ
extends 1.0 mile beyond the City limits. In addition to the City, the other four entities in the
Study are located north, west and east of the City in both Starr and Zapata County. Exhibits E-1
and E-2 show the Study Area and participants. The Study participants are shown in Table E-1.

Enprotec / Hibbs & Todd, Inc. City of Roma, Texas
October, 2012 Regional Water Planning Study
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Regional Planning Participants

Table E-1

City of Roma

Falcon Rural WSC

El Sauz WSC

El Tanque WSC

Rio WSC

The following summarizes each Section of the Study as shown in the Table of Contents.

SECTION 1

Section 1 is referred to as the “Existing Conditions” section. In this section all of the existing
information for the Study Area such as existing water utilities, population, water demand,
treatment capacity and others factors are identified and mapped as appropriate. In addition to
identifying the current conditions, factors such as population, numbers of connections, water
demand and water treatment capacity were projected to the horizon of the Study (Year 2040) and
through build-out. Table E-2 provides a summary of these findings.

Table E-2
Existing & Projected Conditions for Study Area

Current Build

Study Parameter (2010) 2015 2020 2025 2030 2035 2040 out
Connections 9,814 10,681 11,627 12,661 | 13,792 | 15,028 | 16,379 22,294
Population 28,427 30,945 33,696 | 36,703 | 39,990 | 43,587 | 47,522 64,751

Total Recommended WTP 10.0 10.9 118 | 129 | 140 | 153 | 167 227

Capacity (MGD)
Connections

The current 2010 connections for the Study participants vary from 370 to 6,300 for a total of
9,814 connections for the Study Area. Using the updated actual connection counts collected
from the entities rather than the 2010 projected counts from the Region M data, and following
the historical growth patterns, the projected connection counts were estimated in 5-year
increments to the year 2040 and ultimate build-out. The 2010 total connections for the Study

Area are 9,814 and increase to 16,379 by 2040.

Enprotec / Hibbs & Todd, Inc.
October, 2012
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Executive Summary

Population

Using the projected connection counts discussed above and assuming the average persons per
housing unit will remain the same over time, the projected population was estimated in 5-year
increments to the year 2040 and build-out. From year 2010 to 2040 the Study Area is projected
to increase from 28,427 to 47,522 persons — an additional 19,095 persons over the next 30 years
or approximately 637 persons per year. Table E-3 shows the current and projected population

for each entity and the total for the Study Area.

Table E-3
Current and Projected Population Counts
Participant 2010 | 2015 | 2020 | 2025 | 2030 | 2035 | 2040 2060
(Buildout)
City of Roma 18,467 | 19,852 | 21,341 | 22,941 | 24,662 | 26,512 | 28,500 | 37,050
Falcon Rural WSC | 2,600 | 2,860 | 3146 | 3461 | 3,807 | 4,187 | 4,606 6,448
El Sauz WSC 1510 | 1,687 | 1,886 | 2,107 | 2355 | 2632 | 2941 4,323
El Tanque WSC 1,950 | 2,179 | 2435 | 2721 | 3041 | 3,398 | 3,798 5,583
Rio WSC 3900 | 4366 | 4888 | 5472 | 6126 | 6858 | 7,677 | 11,347
Total Projected | 58497 | 30045 | 33,696 | 36,703 | 39,990 | 43587 | 47,522 | 64,751
Population
Water Demand

The projected required WTP capacity was obtained by multiplying the number of connections by
the standard TCEQ design requirement per connection per day, allowing for compliance with the
85% Capacity Rule. The actual daily water demand was calculated in the Study by dividing the
annual average daily flow (either treated or purchased as wholesale) by the connection count.

The current TCEQ-required water production capacity is 10.0 MGD for the Study Area with a
projected water demand in year 2040 of 16.7 MGD and a build-out demand of 22.7 MGD. Table
E-4 shows the current and projected water demand for each entity and the total for the Study

Area.

Enprotec / Hibbs & Todd, Inc.

October, 2012
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Table E-4
Current and Projected Recommended Water Treatment Plant Capacity
Study Participant 2010 2015 2020 2025 2030 2035 2040 (Buzicl)ggu )

City of Roma 6.40 6.88 7.40 7.96 8.55 9.19 9.88 12.85
Falcon Rural WSC 1.24 1.36 1.50 1.65 1.81 2.00 2.20 3.07
El Sauz WSC 0.38 0.42 0.47 0.52 0.59 0.66 0.73 1.08
El Tanque WSC 0.64 0.71 0.79 0.89 0.99 1.11 1.24 1.82
Rio WSC 1.32 1.48 1.66 1.85 2.08 2.32 2.60 3.84
Total Recommended

WTP Capacity 9.98 10.86 11.82 12.87 14.02 15.28 16.65 22.66

Notes

1 - WTP capacity in mgd.

2 - Connections based on historical number of persons per household
3 - Growth based on utility-specific annual growth

4 - Sizing based on TCEQ criteria of 0.6 gpm per connection, increased so that demand is no greater than 85% of provided treatment
capacity.

Water Source

The water used by the entities within the Study Area comes from surface water, the Rio Grande
River. Of the five participating entities, currently two of the entities treat surface water
themselves (City of Roma and Falcon Rural WSC), whereas the three remaining entities (El Sauz
WSC, El Tanque WSC and Rio WSC) purchase treated water from a utility not included in the
Study Area (Rio Grande City). Data on the existing water rights owned by each entity was
obtained from the TCEQ Water Rights Database and is presented in Table E-5.

Table E-5
Current Participant-Owned Water Rights
Municipal Water Class A Irrigation Class B Irrigation
Study Participant Rights Water Rights Water Rights

(ac-ft) (ac-ft) (ac-ft)
City of Roma 2,841.18 551.40 588.25
Falcon Rural WSC 249.00 0.00 0.00
El Sauz WSC 0.00 0.00 0.00
El Tanque WSC 0.00 0.00 0.00
Rio WSC 527.11 0.00 494.50

Total 3,617.29 551.40 1,082.75

Notes
1 - Water rights based on TCEQ Water Rights Database, as of November 2011.

Water Treatment

There are currently 2 water treatment plants (WTPs) operating within the Study Area, with a
third WTP being proposed (currently under planning/design for Rio WSC thus construction and
start-up dates are unknown). Exhibits E-3 and E-4 show the locations of the existing WTPs
within the Study Area.

Enprotec / Hibbs & Todd, Inc. City of Roma, Texas
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Executive Summary

Total water treatment capacity currently available is 6.45 MGD. All of the WTPs use surface
water as a source. The smallest WTP is at Falcon Rural WSC at 1.3 MGD while the largest
belongs to the City of Roma with a total capacity of 5.15 MGD. Table E-6 shows the existing
WTPs and their associated service areas.

Table E-6
Existing Water Treatment Plants
Number Name Location Current Permitted Capacity
1 City of Roma WTP 803 N Portscheller St. 5.15 mgd
2 Falcon Rural WSC WTP 439 River Rd. 1.30 mgd

Total Permitted Capacity = 6.45 mgd

Water Distribution

The existing water distribution system for the Study Area consists of water transmission and
distribution piping of various sizes, types and ages. Each entity is responsible for construction
and maintenance of its individual distribution system. Age, condition, type and sizing of water
lines were evaluated in this Study only to the extent of determining necessary improvements
when considering potential regionalization alternatives. Within the service areas of the five
participating Study entities, there are currently approximately 300 miles of water transmission
and distribution piping installed, of various size and condition.

SECTION 2

Existing Water Supplies

Of the five participants in the Study Area, there are only three of the five participants that
currently own any water rights: the City of Roma (City); Falcon Rural WSC; and Rio WSC.
Since three of the five participants (El Sauz WSC, El Tanque WSC and Rio WSC) are currently
purchasing water wholesale from Rio Grande City, this situation is to be expected. The
breakdown of water rights owned by each participant is listed in Table E-7.
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Executive Summary

Table E-7
Current Participant-Owned Water Rights
Municipal Water Class A Irrigation Class B Irrigation
Study Participant Rights Water Rights Water Rights

(ac-ft) (ac-ft) (ac-ft)

City of Roma 2,841.18 551.40 588.25
Falcon Rural WSC 249.00 0.00 0.00
El Sauz WSC 0.00 0.00 0.00
El Tanque WSC 0.00 0.00 0.00

Rio WSC 527.11 0.00 494.50

Total 3,617.29 551.40 1,082.75

Notes
1 - Water rights based on TCEQ Water Rights Database, as of November 2011.

While the City of Roma appears to have sufficient water rights at this time, the actual
secure volume of water available annually (firm yield) is less certain. While municipal
water rights are guaranteed for each entity, in the Rio Grande Valley, irrigation water
rights have historically received the lowest priority for withdrawal of water from the Rio
Grande River. Furthermore, Class A irrigation water rights also tend to receive higher
priority than Class B irrigation water rights. Therefore, in the case of a drought (based on
when Lake Amistad and Lake Falcon are operating at less than 50% level), an entity
should be able to count on its municipal water rights for raw water usage, but it is likely
that the irrigation water rights will not be available. In essence, each utility that balances
a combination of municipal and irrigation water rights is gambling that sufficient water
rights will be available in the event of a drought. This situation of municipal rights
taking seniority over irrigation rights is unique to this part of the State of Texas, whereas
in almost every other area of the State the active rule is “First in time, first in right.” As a
result, in the Rio Grande Valley, municipal rights generated in 2012 have the same
seniority as municipal rights generated in 1980, which is far different from the rest of the
State.

Conversion of Water Rights

When considering converting irrigation water rights to municipal water rights, the class
of irrigation rights impacts the final amount of municipal water rights created. Class A
irrigation water rights typically convert to municipal at a rate of 50%; in other words,
1,000 ac-ft of Class A irrigation water rights would convert to 500 ac-ft of municipal
water rights. However, Class B irrigation water rights typically converts to municipal at
a rate of 40%; in other words, 1,000 ac-ft of Class B irrigation water rights would convert
to 400 ac-ft of municipal water rights. In addition, once the irrigation water rights are
converted to municipal use, the seniority of the converted water rights do not take
precedence over older municipal water rights owned by other utilities. However, TCEQ
now allows for the merging of newly converted municipal water rights into a utility’s
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Executive Summary

oldest water rights account, so a utility can take advantage of the age of the older water
rights to now gain seniority for the newly converted water rights. Table E-8 shows what
municipal water rights could be available to each Study participant by completing
conversion of irrigation water rights to municipal. In addition, Tables E-9 and E-10 show
the additional amounts of water rights needed and when specific amounts of water rights

are needed for each participating utility through buildout.

Table E-8
Potential Total Municipal Water Rights
Current Converted from Converted from Total Potential
Study Participant Municipal Class A Irr.igation Class B Irr_igation Municipal Water
Water Rights Water Rights Water Rights Rights
(ac-ft) (ac-ft) (ac-ft) (ac-ft)
City of Roma 2,841.18 275.70 235.30 3,352.18
Falcon Rural WSC 249.00 0.00 0.00 249.00
El Sauz WSC 0.00 0.00 0.00 0.00
El Tanque WSC 0.00 0.00 0.00 0.00
Rio WSC 527.11 0.00 197.80 724.91
Total 3,617.29 275.70 433.10 4,326.09
Notes
1 - Water rights based on TCEQ Water Rights Database, as of November 2011.
2 - Water right conversion rates per Rio Grande River Watermaster.
Table E-9
Current and Projected Required Water Rights (Or Alternative Supplies)
- 2060
Study Participant 2010 2015 2020 2025 2030 2035 2040 (Buildout)
City of Roma 3,081 3,312 3,560 3,827 4,114 4,423 4,754 6,181
Falcon Rural WSC 437 591 651 716 787 866 953 1,334
El Sauz WSC 246 275 308 344 384 430 480 706
El Tanque WSC 302 338 378 422 472 527 589 866
Rio WSC 627 702 786 880 985 1,103 1,235 1,825
Total Estimated
Necessary Water 4,694 5,219 5,682 6,189 6,743 7,348 8,011 10,911
Rights
Notes
1 - Water demand in acre-feet.
2 - Projected demand based on current water usage per utility.
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Table E-10
Required Additional Water Rights Using All Existing Water Rights

Study Participant 2010 | 2015 | 2020 | 2025 | 2030 | 2035 | 2040 (Buzicl)ggu )
City of Roma - - - - 133 442 773 2,200
Falcon Rural WSC 188 | 342 402 467 538 617 704 1,085
El Sauz WSC 246 | 275 308 344 384 430 480 706
El Tanque WSC 302 338 378 422 472 527 589 866
Rio WSC - - - - - 81 213 804
Total Estimated
Additional Water Rights 737 956 | 1,087 | 1,233 | 1,528 | 2,097 | 2,759 5,659
Needed
Notes
1 - Water demand in acre-feet.
2 - Projected demand based on current water usage per utility.
3 - Total additional water rights needed by deducting all existing Municipal, Class A Irrigation and Class B Irrigation water rights.
4 - Cells with a dash signify that existing water rights should be sufficient to meet projected water demands.

Alternatives for Developing New Water Supplies

When considering development of new water supplies, the type and quality of water, availability,
cost and overall feasibility to procure those water supplies must be evaluated closely to
determine which investment has the lowest risk. With regard to evaluating water supplies over a
thirty-year period, the cost frequently is fairly high, so identifying anticipated advantages,
disadvantages and potential fatal flaws with each proposed new water supply is critical in
identifying projects to implement as a result of this Study. The potential areas for developing
additional water supplies are identified below:

e Purchase of new water rights;

e Lease of water rights;

e Acquisition of new water rights via Bed and Banks reuse provision;
e New water supply via indirect potable reuse;

e New water supply via direct potable reuse; and

e New water supply via brackish groundwater.

Future Regulations and Impact on Supply and Treatment

The existing WTPs in the Study Area are of a conventional type. Conventional WTPs consist of
coagulation, flocculation, sedimentation and dual-media filtration. The primary goal of
conventional treatment WTPs is to remove most suspended solids, which can contain suspended
organics, bacteria and viruses. However, a conventional WTP cannot remove fine particles of
suspended solids and dissolved solids. Over the past 10 years utilities using conventional WTP
processes have been seeing increased difficulty in maintaining the same quality of finished water
because the raw water quality has deteriorated, especially during the summer time, when the Rio
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Grande River water temperature is higher, organic content is higher, and evaporation is at its
highest, resulting in a higher concentration of salts in the water.

While the TCEQ has not yet begun widespread enforcement of Secondary Drinking Water
Standards (SDWS) limits, many utilities over the past five years have begun to invest in
alternative and innovative treatment technologies to improve the quality of their drinking water.
One example of this is utilizing membrane filtration in lieu of granular media filtration that is
still used in most conventional WTPs. Membrane filtration, such as microfiltration (MF) or
ultrafiltration (UF), provides significantly improved performance in removing smaller suspended
particles in the finished water, making it much easier for utilities to maintain compliance with the
recent, more stringent Long Term 2 Enhanced Surface Water Treatment Rule (LT2ESWTR).

Alternative Recommendations and Costs

The potential advantages and disadvantages for water supply alternatives are identified below in
Table E-11. For the sake of providing a comparable evaluation of feasibility and anticipated
capital costs, the water supply goal was based on acquiring 1,000 ac-ft of municipal raw water
supply from each supply alternative.
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Table E-11

Advantages and Disadvantages for Water Supply Alternatives

Water Supply
Alternative

Advantages

Disadvantages

Purchasing water
rights

Simpler than other water supply alternatives to
accomplish.

May not be able to find sufficient water rights to
purchase when needed. Irrigation water rights
purchased should be converted to guaranteed
municipal rights. May not qualify for funding via
traditional funding methods. Does not provide an
improvement in finished water quality.

Leasing water
rights

Simplest of water supply alternatives to accomplish.
Could provide necessary surface water rights at one
of the lowest costs in the evaluated alternatives.

May not be able to find sufficient water rights to
lease when needed. The more limited the
availability of water rights to lease, the higher the
cost of leasing per ac-ft. Water rights leased in
one year may not be available the following year.
May not qualify for funding via traditional funding
methods. Does not provide an improvement in
finished water quality.

Obtain water
rights via Bed and
Banks
authorization

Lowest cost in the evaluated alternatives to provide
additional water rights. Water rights should convey
as municipal use at 1:1. If a Bed and Banks
authorization is approved, collection and treatment of
wastewater from other areas could increase available
Bed and Banks water.

Bed and Banks authorization may not be approved
due to downstream opposition. Does not provide
an improvement in finished water quality. A Bed
and Banks authorization may not grant full amount
of water rights in comparison to effluent put back
into river. May not qualify for funding via
traditional funding methods.

Develop new raw
water supply via
indirect potable
reuse

Provides an improvement in finished water quality.
Provides additional raw water without purchasing
additional water rights. Can reduce salt
concentrations in blended raw water, improving
finished water quality from WTP. Cost to provide
additional water is lower than most of the other
alternatives, especially when accounting for
improved water quality.

Community opposition due to “yuck” factor.
Disposal of membrane treatment system
wastewater (RO concentrate). Requires additional
training to operate advanced treatment systems.
No official approval of direct potable reuse in
Texas by the TCEQ.

Develop new
finished water
supply via direct
potable reuse

Provides an improvement in finished water quality.
Provides additional water without purchasing
additional water rights. Can reduce salt
concentrations in blended finished water, improving
finished water quality in distribution system.
Provides additional treated water without re-treating
at the WTP. Cost to provide additional water is
lower than most of the other alternatives, especially
when accounting for improved water quality.

Community opposition due to “yuck” factor.
Disposal of membrane treatment system
wastewater (RO concentrate). Direct input to the
distribution system can create areas of varying
water quality in the distribution system, leading to
resident complaints. Requires additional training
to operate advanced treatment systems.

Develop new
raw/finished water
supply via
brackish
groundwater

Provides an improvement in either raw or finished
water quality. Provides water without purchasing
additional water rights or re-treating at the WTP.
Can reduce salt concentrations in blended raw and/or
finished water, improving raw and/or finished water
quality. Can blend RO permeate with raw water to
enhance raw water quality. Cost to provide
additional water can be lower than other alternatives
when accounting for improved water quality.

Disposal of membrane treatment system
wastewater (RO concentrate). Requires additional
training to operate advanced treatment systems.
Direct input to the distribution system can create
areas of varying water quality in the distribution
system, leading to resident complaints. Based on
historical groundwater usage in Starr County, there
appears to limited availability of groundwater in
the Study Area.
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SECTIONS 3-7

Anticipated Life Cycle Costs for Each Study Participant

The goal of these sections are to develop potential regionalization alternatives that result in
savings for the Study participants, including determining anticipated life cycle costs of all the
water systems in the Study Area, and comparing regional alternative life cycle costs versus
stand-alone life cycle costs. Given the five participating entities, there are sixteen potential
alternatives for regionalization, which will ultimately take into account anticipated treatment and
distribution capital and O&M costs. The regionalization scenarios evaluated in this Study are
included in Table E-12.

Table E-12
Regionalization Scenarios

Scenario City of Roma Falcon WSC El Sauz WSC El Tanque WSC Rio WSC
Scenario 1 Included - - - -
Scenario 2 Included Included - - -
Scenario 3 Included - Included - -
Scenario 4 Included - - Included -
Scenario 5 Included - - - Included
Scenario 6 Included Included Included - -
Scenario 7 Included Included - Included -
Scenario 8 Included Included - - Included
Scenario 9 Included - Included Included -
Scenario 10 Included - Included - Included
Scenario 11 Included - - Included Included
Scenario 12 Included Included Included Included -
Scenario 13 Included Included Included - Included
Scenario 14 Included Included - Included Included
Scenario 15 Included - Included Included Included
Scenario 16 Included Included Included Included Included

??tler;plementation of any of the scenarios would likely require the construction of a new regional WTP.
2 - Existing WTPs would likely remain online for their respective remaining useful life to serve as a backup to a regional WTP.

Regionalization Project Recommendations and Costs

The Study identified various water projects for treatment, storage and transmission infrastructure
improvements. There are 5 regionalization project packages recommended at a total cost of
$104,824,400 as shown in Tables E-13, E-14, E-15, E-16 and E-17. It should be noted that while
the recommended regionalization project at this time is based on Scenario 16 (serving all five
Study participants), depending on the proposed capacity of the proposed new Rio WSC WTP,
the ultimate regionalization of all five Study participants may not be realistic. Therefore, prior to
completion of this Study, it is recommended that additional coordination be completed with Rio
WSC to determine the true extent of outside water service needed by Rio WSC in the future and
what role Rio WSC would ultimately play in any regionalization by the other Study participants.
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Regionalization Project Package No. 1

Proposed infrastructure improvements under Project Package No. 1 include construction of a
new regional WTP and storage improvements to serve the City of Roma. These improvements
are proposed to begin construction by the end of 2015, so the costs shown have been escalated by
3.5% annually for three years to allow for inflation. The current costs (in 2012 dollars) and cost
escalations for both treatment and distribution (and storage) for Project Package No. 1 are

included in Table E-13.

Table E-13
Project Package No. 1 - Proposed Treatment and Distribution Improvements
ITEM DESCRIPTION UNIT | QTY UNIT COST TOTAL COST
1 Construct new river pump station and reservoir raw LS 1 $4,539,225 $4,539,300
water pump station
2 Construct new 36-inch RW transmission main LF 9,100 $293 $2,666,300
3 g?\?esrtruct new 184 MG reservoir adjacent to Rio Grande LS 1 $2.180.400 $2.180.400
4 Phase | WTP - 3 mgd LS 1 $6,000,000 $6,000,000
5 Cor)struct one new 0.5 I_\/IG_180—ft EST at start of EA 1 $1,500,000 $1,500,000
regional transmission pipeline
6 Site improvements for new EST EA 1 $250,000 $250,000
subtotal $17,136,000
Contingencies (20%) $3,427,200
TOTAL ESTIMATED CONSTRUCTION COST $20,563,200
Engineering & Testing (18%) $3,701,400
TOTAL ESTIMATED CAPITAL COST $24,264,600
Annual Escalation $2,547,800
TOTAL ESTIMATED CAPITAL COST BY 2015 $26,812,400

Notes

1 - 75% of PS improvements budget included in PP No. 1 to allow for construction of structure and initial pumps.

2 - 50% of reservoir budget allocated to PP No. 1 to construct the first large raw water reservoir.

3 - WTP capacity is based on the assumption that the existing Roma WTP is still operational at this time.

It should also be noted that in developing the scenarios, there is a significant difference in piping
unit cost when comparing the raw water transmission line cost against distribution system
transmission piping. For example, the unit cost for 30-inch distribution piping is roughly $150
per linear foot, whereas the unit cost for the proposed 36-inch raw water transmission line is
approximately $293 per linear foot. It is anticipated in the project that additional property
acquisition will be required for the pipe alignment; in addition, since there is no clear,
undisturbed pathway from the Rio Grande River (raw water supply) to the proposed WTP site, it
is anticipated that the majority of the piping will need to be installed via either boring or
directional drilling to cross US Highway 83 and to minimize utility conflicts throughout the
developed sections of the City of Roma. However, the cost for distribution piping is reduced, as
the proposed alignment of the piping is intended to parallel US Highway 83, and the piping is
anticipated to be installed via typical open-cut trenching within TXxDOT ROW outside of the
road, which will significantly reduce the unit cost for installation of the distribution piping.
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Regionalization Project Package No. 2

Proposed infrastructure improvements under Project Package No. 2 include expansion of the new
regional WTP and distribution improvements to serve both the City of Roma and Falcon Rural
WSC. These improvements are proposed to begin construction by the end of 2020, so the costs
shown have been escalated by 3.5% annually for eight years to allow for inflation. The current
costs (in 2012 dollars) and cost escalations for both treatment and distribution (and storage) for

Project Package No. 2 are included in Table E-14.

Table E-14
Project Package No. 2 - Proposed Treatment and Distribution Improvements
ITEM DESCRIPTION UNIT | QTY UNIT COST TOTAL COST
1 Expand RWPS LS 1 $378,269 $378,300
2 Phase Il WTP - 6 mgd LS 1 $6,000,000 $6,000,000
Construct one new 0.25 MG 180-ft EST along
3 transmission main from Roma to TxDOT Bypass EA 1 $750,000 $750,000
Construct one new 0.25 MG standard EST at
4 TxDOT Bypass EA 1 $625,000 $625,000
5 Site improvements for new ESTs EA 2 $250,000 $500,000
30-inch transmission main from Roma to TXDOT
6 US 83 Bypass connection point LF 13,985 $150 $2,097,800
Construct one new 0.1 MG standard EST along
7 transmission main from TxDOT Bypass to Falcon EA 1 $250,000 $250,000
WSC service connection
8 \%)nstruct one new O.} MG standard EST at Falcon EA 1 $250,000 $250,000
SC service connection
9 Site improvements for new ESTs EA 2 $250,000 $500,000
16-inch transmission main from TxDOT US 83
10 Bypass connection point to Falcon WSC service LF 26,277 $75 $1,970,800
connection within TXDOT ROW
20-inch transmission main from TxDOT US 83
11 Bypass connection point to Falcon WSC service LF 7,286 $100 $728,600
connection within TXDOT ROW
subtotal $14,050,500
Contingencies (20%) $2,810,100
TOTAL ESTIMATED CONSTRUCTION COST $16,860,600
Engineering & Testing (18%) $3,035,000
TOTAL ESTIMATED CAPITAL COST $19,895,600
Annual Escalation $5,570,800
TOTAL ESTIMATED CAPITAL COST BY 2020 $25,466,400

Notes

1 - 25% of remaining PS improvements budget included in PP No. 2 to allow for installation of additional pumps.

2 - No reservoir improvements proposed under PP No. 2.

3 - WTP capacity is based on the assumption that the existing Roma WTP is still operational at this time.
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Regionalization Project Package No. 3

Proposed infrastructure improvements under Project Package No. 3 include expansion of the new
regional WTP and distribution improvements to serve the City of Roma, Falcon Rural WSC and
El Sauz WSC. These improvements are proposed to begin construction by the end of 2025, so
the costs shown have been escalated by 3.5% annually for thirteen years to allow for inflation.
The current costs (in 2012 dollars) and cost escalations for both treatment and distribution (and

storage) for Project Package No. 3 are included in Table E-15.

Table E-15
Project Package No. 3 - Proposed Treatment and Distribution Improvements
ITEM DESCRIPTION UNIT QTY UNIT COST TOTAL COST
1 Expand RWPS LS 1 $378,269 $378,300
2 Expand reservoir capacity LS 1 $1,090,200 $1,090,200
3 Phase 111 WTP - 9 mgd LS 1 $6,000,000 $6,000,000
Construct one new 0.25 MG standard EST along
4 transmission main from TxDOT Bypass to El Sauz EA 1 $625,000 $625,000
WSC service connection
Construct one new 0.25 MG standard EST at El
S Sauz WSC service connection EA 1 $625,000 $625,000
6 Site improvements for new ESTs EA 2 $250,000 $500,000
20-inch transmission main from TxDOT US 83
7 Bypass connection point to EI Sauz WSC service LF 26,329 $100 $2,632,900
connection within TXDOT ROW
8 Construct one new 0.5 MG standard EST in Roma EA 1 $1,250,000 $1,250,000
9 Site improvements for new EST EA 1 $250,000 $250,000
subtotal $13,351,400
Contingencies (20%) $2,670,300
TOTAL ESTIMATED CONSTRUCTION COST $16,021,700
Engineering & Testing (18%) $2,884,000
TOTAL ESTIMATED CAPITAL COST $18,905,700
Annual Escalation $8,602,100
TOTAL ESTIMATED CAPITAL COST BY 2025 $27,507,800

Notes

1 - 25% of remaining PS improvements budget included in PP No. 2 to allow for installation of additional pumps.

2 - Start of construction of second large reservoir proposed under PP No. 3.

3 - WTP capacity is based on the assumption that the existing Roma WTP is still operational at this time.

Regionalization Project Package No. 4

Proposed infrastructure improvements under Project Package No. 4 include expansion of the new
regional WTP and distribution improvements to serve the City of Roma, Falcon Rural WSC, El
Sauz WSC and Rio WSC. These improvements are proposed to begin construction by the end of
2030, so the costs have been escalated by 3.5% annually for eighteen years to allow for inflation.
The current costs (in 2012 dollars) and cost escalations for both treatment and distribution (and
storage) for Project Package No. 4 are included in Table E-16.
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Table E-16
Project Package No. 4 - Proposed Treatment and Distribution Improvements
ITEM DESCRIPTION UNIT QTY UNIT COST TOTAL COST
1 Expand RWPS LS 1 $378,269 $378,300
2 Phase IV WTP - 13 mgd LS 1 $8,000,000 $8,000,000
Construct one new 0.25 MG 180-ft EST along
3 transmission main from EIl Sauz WSC service EA 1 $750,000 $750,000
connection to Rio WSC service connection
Construct one new 0.5 MG standard EST at Rio
4 WSC service connection EA 1 $1,250,000 $1,250,000
5 Site improvements for new ESTs EA 2 $250,000 $500,000
24-inch transmission main from El Sauz WSC
6 service connection to Rio WSC service connection LF 38,074 $125 $4,759,300
within TXDOT ROW
7 Construct one new 0.5 MG standard EST in Roma EA 1 $1,250,000 $1,250,000
8 Site improvements for new EST EA 1 $250,000 $250,000
subtotal $17,137,600
Contingencies (20%) $3,427,600
TOTAL ESTIMATED CONSTRUCTION COST $20,565,200
Engineering & Testing (18%) $3,701,800
TOTAL ESTIMATED CAPITAL COST $24,267,000
Annual Escalation $15,288,300
TOTAL ESTIMATED CAPITAL COST BY 2030 $39,555,300

Notes

1 - 25% of remaining PS improvements budget included in PP No. 4 to allow for installation of additional pumps.

2 - No reservoir improvements proposed under PP No. 4.

3 - WTP capacity is based on the assumption that the existing Roma WTP is still operational at this time.

Regionalization Project Package No. 5

Proposed infrastructure improvements under Project Package No. 5 include expansion of the new

regional WTP and distribution improvements to serve all five Study participants.

These

improvements are proposed to begin construction by the end of 2035, so the costs shown have
been escalated by 3.5% annually for twenty-three years to allow for inflation. The current costs
(in 2012 dollars) and cost escalations for both treatment and distribution (and storage) for Project
Package No. 5 are included in Table E-17.
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Table E-17
Project Package No. 5 - Proposed Treatment and Distribution Improvements

ITEM DESCRIPTION UNIT QTY UNIT COST TOTAL COST
1 Expand RWPS LS 1 $378,269 $378,300
2 Expand reservoir capacity LS 1 $1,090,200 $1,090,200
3 Phase V WTP - 16.7 mgd LS 1 $7,400,000 $7,400,000

Construct one new 0.25 MG standard EST along
4 transmission main from Rio WSC service EA 1 $625,000 $625,000
connection to El Tanque WSC service connection
Construct one new 0.25 MG standard EST at El
5 Tanque WSC service connection EA 1 $625,000 $625,000
6 Site improvements for new ESTs EA 2 $250,000 $500,000
20-inch transmission main from Rio WSC service
7 connection to El Tanque WSC service connection LF 12,250 $100 $1,225,000
within TXDOT ROW
16-inch transmission main from Rio WSC service
8 connection to El Tanque WSC service connection LF 6,789 $75 $509,200
within TXDOT ROW
subtotal $12,352,700
Contingencies (20%) $2,470,600
TOTAL ESTIMATED CONSTRUCTION COST $14,823,300
Engineering & Testing (18%) $2,668,200
TOTAL ESTIMATED CAPITAL COST $17,491,500
Annual Escalation $14,080,700
TOTAL ESTIMATED CAPITAL COST BY 2035 $31,572,200

Notes

1 - 25% of remaining PS improvements budget included in PP No. 5 to allow for installation of additional pumps.

2 - Completion of construction of second large reservoir proposed under PP No. 5.

3 - WTP capacity is based on the assumption that the existing Roma WTP is no longer operational at this time.

With both capital and O&M costs developed for each regionalization scenario, a projected 30-
year life cycle cost has been developed and is identified in Table E-18.
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Table E-18

30-Year Life Cycle Cost for Each Scenario

WTP DISTRIBUTION | ANNUAL ANNUAL 30-YR LIFE
SCENARIO | CAPITAL CAPITAL WTP | DISTRIBUTION | o & cosT

COST COST COST COST
1 $44,362,300 $6,372,000 $1,400,900 $105,375 $78,438,000
2 $51,724,300 $15,431,500 $1,688,555 $145,518 $100,889,000
3 $46,421,800 $12,395,900 $1,496,272 $145,518 $89,014,000
4 $49,014,200 $24,795,200 $1,562,417 $224,800 $106,680,000
5 $52,955,300 $22,812,900 $1,740,856 $210,750 $111,663,000
6 $54,305,500 $19,587,300 $1,783,927 $180,643 $110,026,000
7 $55,312,300 $30,138,700 $1,850,072 $231,825 $123,742,000
8 $59,441,800 $29,990,000 $2,028,510 $224,800 $130,875,000
9 $50,817,200 $24,777,900 $1,657,790 $217,775 $110,091,000
10 $55,012,600 $24,256,600 $1,836,228 $210,750 $116,918,000
11 $56,578,200 $30,939,200 $1,902,373 $235,338 $126,835,000
12 $57,532,700 $33,628,400 $1,945,444 $279,996 $132,092,000
13 $61,987,100 $31,795,400 $2,123,883 $262,434 $137,672,000
14 $63,578,100 $38,478,000 $2,190,028 $287,021 $147,615,000
15 $58,805,300 $33,275,600 $1,997,745 $283,509 $134,038,000
16 $65,814,900 $39,009,000 $2,285,400 $297,559 $152,330,000

Notes

1 - Anticipated annual treatment cost based on historical demand, which is typically 50% of the expected TCEQ design demand of 0.6 gpm per

connection.

2 - Anticipated annual distribution O&M cost based on reduced booster pump station size, if using elevated storage to meet total storage
requirements, also assuming 50% of TCEQ design demand.

3 - Annual inflation calculation based on an annual interest rate of 3.5%.

4 - Costs in 2012 dollars.

In addition to comparison of the life cycle costs in the table above, a phased cash draw analysis
was developed for the water improvements, as shown in Table E-19, to determine the impact of
the potential debt service to be incurred from creating a regionalized water treatment, storage and
transmission system.
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Table E-19
Projected Cash Draw for Proposed Water Improvements

Total Cost for

Year Project 1 Project 2 Project 3 Project 4 Water Projects
2011-2015 Construct Phase | of %0; ztgulzt Eggt—hilv%r;? Apply for Bed and Banks Conduct Groundwater )
the new Regional WTP Roma Reuse Authorization Availability Study
Project Cost * $24,074,200 $2,738,200 - - $26,812,400
Construct Begin Purchasing
Construct Phase 11 of Transmission Line and Construct Transmission Additional Surface Water
2016-2020 the Reaional WTP ESTs along US 83 to Line and ESTs along US Rights and/or Begin -
Y Proposed US 83 83 to Falcon Rural WSC Developing Alternative
Bypass Water Supplies
Project Cost * $11,560,400 $7,200,800 $6,705,200 - $25,466,400
Construct Transmission Continue Purchasing
2021-2025 Construct Phase Il of Construct a New EST Line and ESTs along US Additional Surface Water )
the Regional WTP in Northern Roma 83 Bypass to El Sauz Rights and/or Developing
WSC Alternative Water Supplies
Project Cost * $15,387,100 $3,090,500 $9,030,200 - $27,507,800
Construct Transmission Continue Purchasing
Construct Phase IV of Construct a New EST . Additional Surface Water
2026-2030 . - Line and ESTs along US . - -
the Regional WTP in Eastern Roma . Rights and/or Developing
83 Bypass to Rio WSC . .
Alternative Water Supplies
Project Cost * $19,337,800 $3,462,200 $16,755,300 - $39,555,300
Transn?igsr,]isotrquﬁne and Continue Purchasing
Construct Phase V of Additional Surface Water
2031-2035 . ESTs along US 83 . - - -
the Regional WTP Rights and/or Developing
Bypass to El Tanque Alternative Water Supplies
WSC PP
Project Cost * $22,666,800 $8,905,400 - - $31,572,200

2036-2040

Continue Purchasing
Additional Surface
Water Rights and/or
Developing Alternative
Water Supplies

Project Cost *

Total

$150,915,000

Notes:

1 - Note that these costs (for infrastructure improvements only) are higher than the costs discussed in TM No. 6 (shown in 2012 dollars), as these costs
include a 3.5% annual cost escalation factor to account for proposed delay in implementation from the time of this Study. This cost is based on the
timeline for projects discussed in TM No. 6 and this TM and assumes that projects will be funded toward the middle of each 5-year implementation

period.

The total cost (in 2012 dollars) for all of the projects identified in the Study is $104,824,400.
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Implementation Schedule

An implementation schedule for various water regionalization projects that are identified in
Sections 3, 4, 5 and 6 of this Study was prepared. The timing of the implementation for these
projects was based on information from the entities and the inherent nature and characteristics of
the projects.
schedule presented in the flow chart in Section 7 of this Study and shown on the following page.

However, it should be noted that a number of factors can and will impact the

These include but are not limited to the following factors.

v

The projects identified are at a pre-planning level at this point. Preliminary
design may delay or accelerate the projects once begun.

Implementation of the projects is dependent on available funding.

Utility conflicts, Rights-of-Way and easement acquisition can substantially delay
projects.

Many of the recommended regionalization projects will involve agreements and
contracts between the City of Roma and individual water supply corporations,
including project costs and payment agreements. These negotiated agreements
may delay implementation.

A slow down or acceleration in projected growth within the Study Area may
impact the implementation schedule.

Stricter water or wastewater treatment regulations could accelerate the
implementation schedule.

Enprotec / Hibbs & Todd, Inc. City of Roma, Texas
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2012 -2015

Construct Phase | of the new Regional Construct ESTalong US 83 in Apply forBed and Banks Reuse Conduct Groundwater Availability
WTP Nerthwest Roma Autherization Study

2016-2020

}‘

Begin Purchasing Additional Surface
WaterRights and/or Begin Developing
Alternative Water Supplies

Construct Phase |l of the Regional Construct Transmission Line and C5Ts ~ Construct Transmission Line and C5Ts
WTP alongUs 83 to Proposed US 83 Bypass alongUs 83 to Falcon Rural WSC

2021-2025

}‘

Continue Purchasing Additional

Construct Phase |1l of the Regional Construct aNew EST in Nerthern Construct Transmission Line and ESTs surface Water Rights and/or
WTP Roma alongUs 83 Bypassto El SauzWsc Developing Alternative Water
Supplies

2026-2030

}ﬁ

Continue Purchasing Additional

Construct Phase IV of the Regional Construct alew ESTin Eastern R Construct Transmission Line and ESTs surface Water Rights and/or
WTP onstructakew inEastern Roma alongUs 83 Bypassto Rio WSC Developing Alternative Water
Supplies

2031-2035

}‘

Continue Purchasing Additional Surface Water

Construct Transmission Line and ESTs along US 83 e ) o o el e okt = e O

Construct Phase Vofthe Regional WTP Bypass to El Tanque WSC

Supplies
2036 ‘ 040
Continue Purchasing Additional Surface Water Rights
and/orDeveloping Alternative Water Supplies
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SECTION 8

Project Funding and Consolidation

The Study identified various water projects for treatment, storage and transmission infrastructure
improvements. There are 5 project packages incorporating treatment, storage and transmission.
The total cost for the recommended water project packages in the Study is $104,823,900.

Obviously not all of the funding would be needed at the same time but with the current
tightening of the bond market and the fact that the requests for water funding is always greater
than the funding available, the identification of funding sources is crucial. Section 8 of the Study
describes a variety of funding sources available from the TWDB and other potential funding
agencies in addition to private bonds and funding agreements.

The conclusions regarding the funding of consolidation or regional projects are listed below.

¢+ Municipalities can typically issue bonds at lower interest rates than water supply
corporations or 10Us.

¢ Using a City-financed model for the proposed new regional WTP is applicable to the
larger water regionalization projects.

% The smaller water distribution projects may be financed via interlocal agreements
between the affected water supply corporations and the City.

SECTION 9

Public Outreach

A key part of the Study’s effort was coordination with the five entities within the Study Area.
Communication included retrieving existing information on their facilities, recommendations for
consolidation projects and regional projects and a schedule of implementation in addition to
requesting comments on the overall Study. Three types of communication to facilitate this effort
were utilized.

1. Direct Communication - The entities were contacted directly for information and were
provided the opportunity to review and comment on the information in the Study via
review of hard copies of draft technical memorandums as the Study progressed.

2. Onsite Visits - Onsite visits to each entity’s water facilities were conducted.

Enprotec / Hibbs & Todd, Inc. City of Roma, Texas
October, 2012 Regional Water Planning Study
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3. Public Meetings - Two public meetings were held and invitations were sent to each
entity requesting them to attend, in addition to the public posting of the meeting date and
subject. One meeting was held at the start of the Study and a second meeting was held at
the 50% completion level of the Study. A final public meeting will be held once the
review process of the Study is completed.

SECTION 10

Environmental Assessment

An EA was prepared for the projects that were identified and is included in Section 10 of the
Study. Many of the components such as USGS Quad maps, FEMA maps, Aerial Photos and
others are included, as well as a rudimentary discussion of each component of the EA per the
TWDB guidelines. These foundation elements of this EA will be valuable for future
environmental investigations. However, the EA is only intended for a very preliminary planning
level and is not intended to provide environmental clearance for any of the projects
recommended herein.  Additional environmental investigations should be conducted, as
warranted, for those projects that proceed beyond the planning level of this Study.

WATER CONSERVATION PLAN AND DROUGHT CONTINGENCY
PLAN

The WCP/DCP have been drafted for a new regional WTP and are included in the appendices of
this Study. The WCP/DCP are formatted per the TCEQ requirements. The current drafts are
preliminary in that the City and participating regionalizing entities will need to fine tune the
trigger points, stages and associated agreements and other WCP/DCP affected by the adoption of
the WCP/DCP for a regional WTP. The WCP/DCP will become stand-alone documents upon
adoption following TWDB review of the draft WCP/DCP document; in addition, as agreements
are set in place for providing a regional water supply, the WCP/DCP will need to be modified to
match the utilities served at each project package milestone of the project.

CONCLUSIONS

A total of over 16 scenarios were completed to evaluate capital, O&M and life-cycle costs. The
result is that consolidation to a single, regional WTP is the most cost-effective scenario despite
the costs for pumping of water to the other service areas. The various methods of analysis and
conclusions are discussed in detail in Sections 3, 4 and 5.

The recommended scenario of consolidating all treatment to a single regional WTP within the
City of Roma CCN area will have its share of challenges for the reasons listed below.

Enprotec / Hibbs & Todd, Inc. City of Roma, Texas
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*0

Regionalization is optional.  Currently a regulation does not exist to force
regionalization of utilities. Regionalization of infrastructure is encouraged by the
regulatory agencies but not required.

Lack of Financial Incentives. Just as there is not a “stick” to force regionalization, a
“carrot” does not exist either to encourage regionalization. For example, if abutting
water supply corporations are better off constructing individual plants from a
construction cost perspective, there is no mechanism to bridge the financial gap to make
regionalization a viable option.

Individual Control. While costs are important, control is paramount. Generally
speaking the number one problem of regionalization involves the fear of losing
autonomy, including concerns about loss of control or power by one group or another and
not being able to control their own destiny.

Occupational Resistance. With the proliferation of water supply corporations in the
Study Area and the nature of providing water services, there are numerous professions
involved in the industry through the operation and maintenance, billing, engineering,
financial and legal services. In addition to resistance to regionalization by a water supply
corporation Board due to control reasons, resistance is also encountered from those who
work for the water supply corporations. With a reduced number of plants and plant
owners through regionalization or consolidation, there may be the perception that the
water industry will turn into a “winner take all” system of engineering, financial, legal
and maintenance contracts.

There are two existing and one proposed WTPs in the Study region varying in size from 1.3
million gallons per day (mgd) to 5.15 mgd for a total capacity of 6.45 mgd for the Study
Area. For the most part the common wisdom states that it is inherently difficult to complete
consolidation or regionalization of multiple small WTPs due to the following reasons listed
below.

K/
L4

Usually the costs for conveying finished water from multiple, smaller WTPs to a single,
larger WTP are frequently not cost-effective. By and large it is still cheaper to operate
non-regional plants than to bear capital costs required to supply water from a single large
facility after development has occurred. While there are certainly reductions in treatment
costs with a larger plant due to the economy of scale, the up-front
conveyance/construction costs associated with consolidation usually dissuade
municipalities and water supply corporations from consolidating existing plants.
However, it should be noted that this dynamic normally changes when the smaller
plant(s) requires expansion or needs significant rehabilitation due to age or changes in
regulatory treatment requirements.

In addition to costs, there are control issues that compel water supply corporations to
continue either operating small WTPs or continue purchasing treated water from a
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wholesale supplier. For water supply corporations, conveying finished water from a
better-equipped, larger facility may involve relinquishing control of operations to an
outside entity (a municipality or other water supply corporation). By having sole control
over a WTP, a water supply corporation can control operation and maintenance
expenditures, and ensure that available capacity exists for future growth within the water
supply corporation.

The recommended scenario of consolidating all water treatment to a new regional WTP
located in the City of Roma will have its share of challenges for the reasons discussed
previously in this section. However, after exhaustive analyses of costs comparisons it is the
most cost-effective alternative for the long-term water treatment needs of the Study Area.
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Technical Memorandum No. 1 — Existing Conditions

This Technical Memorandum (TM) summarizes the findings of Tasks | and Il of the City of
Roma Regional Water Planning Study (the Study). The focus of Tasks I and Il of the Study is
the development of descriptions of the Study service area and determination of water system
demands for the Study Area.

Activities in Tasks | and Il included the following:

v" Delineate service areas;

v Develop water demand factors;

v' Compile population projections;

v' Compare and discuss differences between population projections, using Texas
Commission on Environmental Quality (TCEQ) and local data as compared to Texas
Water Development Board (TWDB) data;

v Develop maps of existing and future development over the 30-year planning horizon;

v Develop water demand by service areas over the 30-year planning horizon;

v' Examine water rights and potential alternative sources of additional water (discussed
briefly in this TM and covered in additional detail in TM No. 2);

v Develop a map showing existing water distribution and treatment facilities; and

v’ Prepare a technical memorandum summarizing the findings.

BACKGROUND

The City of Roma (City) is located at the south end of Starr County, primarily situated along
United States (US) Highway 83. Tracing its roots to the Spanish Colonial Colonists in the
1760's, the City contains physical reminders of over two centuries of Texas/México borderlands
heritage. The City’s early history is rooted in the Spanish colonial period. In 1746, José de
Escandon received permission from the Spanish Crown to colonize Nuevo Santander, which
extended from the Sierra Madre Oriental to the Gulf of México and from the rainforest of
Tamaulipas northward beyond the Rio Grande River. By 1753, Escandén had founded the towns
of Camargo, Reynosa, Revilla and Mier south of the Rio Grande River and Dolores on the north
bank, followed by Laredo in 1755.

The City is also popularly known as Roma-Los Saenz, since the incorporated City also took in
the area known as Los Saenz. The City was founded in 1765 and incorporated in 1936. It serves
as a port of entry from Mexico into the U.S. via the Roma-Ciudad Miguel Aleman International
Bridge. Prior to Texas's independence from Mexico in 1836, the town was listed as under the
jurisdiction of the town of Mier, Mexico and served under Spanish rule.

Roma and Los Saenz are actually two adjoining settlements that have incorporated jointly;
Spanish is the primary language. Corrales de Saenz was founded in the mid-1760s by local
ranchers Miguel, Gerénimo, and Juan Angel Saenz, followers of José de Escanddn from the
Spanish colonial city of Mier, and it is possible that what came to be known as Roma, Los Saenz
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and Ciudad Miguel Aleman were originally part of the same city, San Pedro de Roma,
Tamaulipas. The area was also known as Buena Vista and then Garcia Ranch.

In 1848, when the area became a part of the United States, the City’s name was changed from
Roma-Los Saenz to Roma, suggested by the Oblates of Mary Immaculate, who founded a
mission there in the mid-1850s. The settlement had the only post office in Starr County in 1848.

From 1850 to 1900 Roma was the westernmost port on the Rio Grande for the flatboats and
steamers carrying cotton downstream. In 1904 it had a population of 521. During the years of
the Mexican Revolution, 1910-1917, many refugees sought haven in the historic "Pink House,"
now the Knights of Columbus Hall. In 1925 the railroad was extended to Rio Grande City and
new roads were built to Roma. The first international bridge, a unique suspension bridge, was
constructed in 1927; a new concrete bridge was built in 1979.

In the early 1930s oil and gas were discovered near Roma, and many oil-crew families moved
there. In 1931 Roma had a population of 1,000 and thirty businesses. Melon-packing plants and
two cattle-auction barns were built in the early 1950s. The completion of Falcon Dam in 1953
assured control of flooding in the area. Father Pierre Keralum designed the first church in 1854,
the tower of which forms a part of Our Lady of Refuge Church, dedicated in 1965.

An 1840 structure houses the Roma Historical Museum, organized in 1971, when Roma was
designated a national historic district. More than a dozen homes have been restored and marked
with Texas state medallions around the main plaza, where the Marlon Brando movie Viva
Zapata was made. Roma is one of the best remaining Spanish colonial townsites in the lower
Rio Grande Valley. Many of the structures, including the Pink House and the Manuel
Guerra home, were designed by noted German architect Heinrich Portscheller during the 1880s.

The population in Roma has grown steadily from 2,154 in 1970 to 8,059 in 1990. Since 1979 a
new water treatment plant (WTP), a 500,000-gallon elevated water storage tank (EST), a new
fire and police building, and a new community center have been constructed. By 1990 dry-land
farming to the north, with 100,000 acres of irrigated river bottom around the city, provided a
strong agricultural base. In 1990 the new Roma High School was dedicated 1.5 miles west of the
city. In 1991 Roma had forty-five businesses. The population was 9,617 in 2000.

The City is a rapidly growing community that encompasses a diverse range of built
environments. Quiet cul-de-sacs and a busy arterial transportation corridor exist in close
proximity. Originating from the assemblage of multiple development areas and bordering an
international boundary, the City gains much of its character from the local political geography.
The City was incorporated as a combination of many areas, and this background still produces
areas of special character today. Currently, the City is widely known as a community of
neighborhoods.

Enprotec / Hibbs & Todd, Inc. City of Roma, Texas
October, 2012 Regional Water Planning Study

Section 1 — TM No. 1 - Existing Conditions - 2



Technical Memorandum No. 1 — Existing Conditions

Currently, the City covers approximately 2.9 square miles (sq mi) of land and the extraterritorial
jurisdiction (ETJ) covers an additional 3.0 sq mi. The estimated population within the City
(incorporated limits) is 9,765 residents (population based on 2010 US Census).

However, approximately only half of the population served by the City is actually located within
the incorporated city limits, so the total population served by the City in 2010 was 18,467. As
stipulated by Chapter 42 of the Texas Local Government Code, based on the City’s population
size, the City’s ETJ extends 1.0 mile beyond the City limits, as referenced in Exhibit 1-1.
However, because of the Rio Grande River boundary and other cities adjacent to Roma, the
City’s ETJ only exists primarily to the north.

The Study Area also incorporates four water supply corporations (WSC). A WSC is a legally
chartered corporation operating under the laws of the State of Texas for the purpose of furnishing
potable water (and/or in some cases wastewater) utility service for rural residents as described in
its Certificate of Convenience and Necessity (CCN). Each WSC’s CCN boundary encompasses
its service area and may either surround or be adjacent to nearby cities or other WSCs. A layout
of the CCN area for each Study participant is presented in Exhibit 1-2.

PROJECT SCOPE AND GOALS

One of the primary functions of municipalities is to ensure public health and safety through the
provision of basic utility services, particularly potable water and sanitary sewer. However, in the
case of the Study Area, growth over the last 75 years in the more rural parts of Starr County has
been accommodated through development of WSCs in combination with municipal growth.
This method of utility service development has resulted in a complex utilities situation.

The Study Area’s historical reliance on multiple, individual utilities to provide basic water and
wastewater services ensured more local oversight of utility operations and associated taxes and
fees. However, this dispersed approach to utilities provision and management has also resulted
in inevitable duplication and inefficiencies as the overall Study Area has grown. For example,
there are several water treatment facilities in the Study Area, whereas many similar-sized
communities function efficiently and cost-effectively with only one large treatment facility for
each type of service.

Such economies of scale in other communities provide benefits such as:

e More unified administration, operations, purchasing;

e Cost sharing for staff training and certification;

e Substantially reduced paperwork, monitoring, reporting and enforcement activity
associated with each treatment plant; and

e Typically much lower cost of treatment per gallon.
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Two key issues will significantly impact the course of this Study. First, regional water planning
for the entire Lower Rio Grande Valley reflects an anticipated tripling of the area’s population
over the next 50 years, with an associated doubling of water demand over the same period. This
means that existing WTP facilities will have insufficient capacity in the very near future and will
require some amount of expansion. Second, water quality in the Rio Grande River is anticipated
to continue to degrade in the future and may require additional treatment to meet current or
future regulatory requirements.

This Study addresses these key issues and the fundamental questions of how particular
regionalization alternatives might be accomplished and whether they would be feasible given the
identified technical challenges and cost implications. This should lead to technically sound
engineering master plans to guide ongoing water system investments and management activities
by the City and others.

The proposed regional planning area in this Study Area includes the City of Roma’s incorporated
limits and ETJ (refer to Exhibit 1-1) and the CCN areas of the participating WSCs adjacent to the
City (refer to Exhibit 1-2).

The tasks included in this Study are as follows in Table 1-1.

Table 1-1
Study Tasks
Task Description
Task | Service Area Description
Task 1l Determination of Water System Demands
Task 111 Prepare Water Treatment System Alternatives
Task IV Prepare Water Distribution System Alternatives
Task V Water Operation Alternatives
Task VI Implementation Schedule
Task VI Determination of Costs and Recommendations
Task VIII Evaluation of Funding Options and  Alternative  District
Consolidations/Regional Structure
Task IX Development of Regional Water Conservation and Drought Management
Plans
Task X Reports
Task XI Environmental Assessment
Task XII Meetings
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PARTICIPANTS

The Study Area includes five individual entities as planning participants (listed in Table 1-2).
Refer to Exhibit 1-2 for a map of the Study Area participants. Rio Grande City (RGC) is not
included.

Table 1-2
Regional Planning Participants
City of Roma
Falcon Rural WSC
El Sauz WSC
El Tanque WSC
Rio WSC

SERVICE AREAS

The service areas included in this Study are a mixture of rural residential and urban residential,
commercial and industrial areas. In several of the WSCs (including Falcon Rural WSC, El Sauz
WSC and El Tanque WSC), growth and development in their respective service areas have
occurred almost completely along roadway corridors such as US Highway 83 or various Farm-
to-Market (FM) roads. In the City of Roma and Rio WSC, their respective service areas have
developed similarly to other small rural communities, with varying areas of residential,
commercial and industrial growth not limited by proximity to major roadways.

EXISTING WATER FACILITIES

Study Area residents are supplied water by one of the participants operating within the Study
Area. Historically, the source of raw water for the Study Area has been the Rio Grande River.
In one case the participants pump and treat Rio Grande River water themselves; in other cases
several of the WSCs only have the capability to purchase treated surface water from other
utilities. As a result, the basic concepts for regionalization offer unique opportunities for the
participants in the Study Area.

The existing water production and distribution facilities vary throughout the Study Area. This is
largely because each utility was created and developed at different times, with different growth
rates, and with different design criteria. The various ages, technologies, and design methods can
be attributed to these reasons. By using information directly from each entity and from the
Texas Commission on Environmental Quality (TCEQ) data, a representation of the existing
infrastructure was developed. However, more detailed information on the age, condition, and
remaining useful life of the individual water plants and various distribution system components
was not readily available for all the participating utilities during the development of this Study.
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Data that was collected and considered on existing water supplies, WTPs, and the various utility
distribution systems is presented in the following sections.

EXISTING WATER SOURCES

Of the five participants in the Study Area, only three of the five participants currently own any
water rights at this time: Roma; Falcon Rural WSC; and Rio WSC. Since three of the five
participants are currently purchasing water wholesale from Rio Grande City, this situation is not
surprising. The breakdown of water rights owned by each participant is listed in Table 1-3.

Table 1-3
Current Participant-Owned Water Rights

Municipal Water Class A Irrigation Class B Irrigation
Study Participant Rights Water Rights Water Rights
(ac-ft) (ac-ft) (ac-ft)
City of Roma 2,841.18 551.40 588.25
Falcon Rural WSC 249.00 0.00 0.00
El Sauz WSC 0.00 0.00 0.00
El Tanque WSC 0.00 0.00 0.00
Rio WSC 527.11 0.00 494.50
Total 3,617.29 551.40 1,082.75

Notes
1 - Water rights based on TCEQ Water Rights Database, as of November 2011.

While the City of Roma appears to have sufficient water rights at this time, the actual secure
volume of water available annually (firm yield) is less certain. While municipal water rights are
guaranteed for each entity, in the Rio Grande Valley, irrigation water rights have historically
received the lowest priority for withdrawal of water from the Rio Grande River. Furthermore,
Class A irrigation water rights also tend to receive higher priority than Class B irrigation water
rights. Therefore, in the case of a drought (based on when Lake Amistad and Lake Falcon are
operating at less than 50% level), an entity should be able to count on its municipal water rights
for raw water usage, but it is likely that the irrigation water rights will not be available. In
essence, each utility that balances a combination of municipal and irrigation water rights is
gambling that sufficient water rights will be available in the event of a drought. This situation of
municipal rights taking seniority over irrigation rights is unique to this part of the State of Texas,
whereas in almost every other area of the State the active rule is “First in time, first in right.” As
a result, in the Rio Grande Valley, municipal rights generated in 2012 have the same seniority as
municipal rights generated in 1980, which is far different from the rest of the State.

The United States’ share of water stored in Amistad and Falcon Reservoirs and diverted from the
lower and middle Rio Grande River for domestic, municipal, industrial, and irrigation purposes
is administered by the TCEQ in compliance with the decision of the Thirteenth Court of Civil
Appeals in the landmark case styled “State of Texas, et al. vs. Hidalgo County Water Control
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and Improvement District No. 18, et al.” and commonly referred to as the Rio Grande Valley
Water Case. The original suit was filed by the State of Texas in 1956 to restrain the diversion of
water from the Rio Grande for irrigation when the share of water due the United States from
water impounded in Falcon Reservoir was 50,000 acre-feet (ac-ft) or less. The storage amount
of 50,000 ac-ft was the quantity of water that the Texas Board of Water Engineers (a predecessor
agency to the TCEQ) had determined at that time to be necessary to meet municipal, domestic
and livestock demands for a three-month period without additional inflows into Falcon
Reservoir. Earlier efforts to apply voluntary restrictions on diversions of water had collapsed
due to severe drought conditions and the consequent shortage of water supplies®.

The original trial of the Valley Water Case lasted from January 1964 to August 1966, and the
final judgment of the appellate court was entered in 1969. In 1971, the Texas Water Rights
Commission (a predecessor agency to the TCEQ) adopted rules and regulations implementing
the court decision. According to the 1969 judgment rendered in this case, a storage reserve in
Falcon Reservoir equal to 60,000 ac-ft was established to meet municipal and industrial demands
and a total of approximately 155,000 ac-ft of water rights (annual usage) was allocated for
domestic, municipal and industrial (DMI) uses. This sets the initial basis for municipal water
rights allocation in the Rio Grande Valley. Irrigation water from the Rio Grande was allocated
for 742,808.6 acres of agricultural land below Falcon Dam. Of this amount, 641,221 acres were
assigned Class A irrigation rights, and the remaining acres were awarded Class B irrigation
rights.

Whereas municipal uses, which include uses for domestic, industrial, manufacturing, and steam
electric power generation purposes, were granted the highest water supply priority, the result of
the Valley Water Case was to establish a weighted priority system along the lower Rio Grande
for allocating the remaining surface water supply to irrigation (and mining) uses. The two
classes of irrigation water rights that were established, (Class A and Class B) today provide a
means for differentiating the rates at which water is credited to individual irrigation storage
accounts in Amistad and Falcon Reservoirs. The Class A water right accrues water at a rate 1.7
times greater than the Class B water right. Although this weighted priority system for irrigation
water users generally has little significance during years when water is abundant, its effect in
water-short years is to distribute the shortage among all users, with the greater shortages
occurring on lands with the Class B water rights.

As a result of the Lower Rio Grande Valley Water Case, rules have been adopted by the State’s
water agency (now the TCEQ) that regulates the operation of lower and middle Rio Grande
River system and the allocation of water among all users. The rules applied by the TCEQ in
administering mainstream water rights in the Lower and Middle Rio Grande River Basins affect
not only the amount of water that can be diverted from the Rio Grande River and its tributaries,
but also the operation of the storage pools in Amistad and Falcon Reservoirs. The current rules
provide a reserve of 225,000 ac-ft of storage in Amistad and Falcon Reservoirs for domestic,
municipal and industrial uses, which is referred to as the “DMI pool,” and an operating reserve
that fluctuates between 380,000 ac-ft and 150,000 ac-ft, depending on the amount of water in

! Discussion on allocation of water rights in Rio Grande Valley from 2011 Region M Regional Water Plan.
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conservation storage in the reservoirs. The stated purpose of the operating reserve in the TCEQ
rules is to provide for:

1. Loss of water by seepage, evaporation and conveyance;

2. Emergency requirements; and

3. Adjustments of amounts in storage, as may be necessary by finalization of the
International Boundary and Water Commission (IBWC) provisional United States-
Mexico water ownership computations.

The operating reserve is calculated monthly by multiplying the percentage of total United States
conservation storage in the Amistad-Falcon system times the maximum operating reserve of
380,000 ac-ft. The calculated reserve cannot be less than 275,000 ac-ft, unless there is
insufficient water stored in the reservoirs, in which case, the balance of the water in storage, after
allocations for the DMI pool and irrigation account balances, is assigned to the operating reserve.
Under no circumstances can the operating reserve be less than 75,000 ac-ft, unless in emergency
situations or as determined by the Watermaster.

Consideration is being given to revising the TCEQ’s Rio Grande operating rules by altering the
storage amounts for the DMI reserve and the operating reserve. Investigations of the impacts of
different reserve amounts on overall water availability and the yield of the Amistad-Falcon
reservoir system are being undertaken in the Region M water supply planning study. The
Watermaster administers the water allocations to municipal/domestic, industrial, agricultural and
other user storage accounts. Such allocations are based on the available water in storage in
Falcon and Amistad Reservoirs, as reported by the IBWC on the last Saturday of each month,
less dead storage. To determine the amount of water to be allocated to various accounts, the
Watermaster makes the following computations at the beginning of each month:

1. From the amount of water in usable storage, 225,000 ac-ft are deducted to re-establish
the reserve; i.e., the DMI pool, for domestic, municipal, and industrial uses; hence,
these uses are given the highest priority;

2. From the remaining storage, the total end-of-month account balances for all lower and
middle Rio Grande irrigation and mining allottees are deducted; and,

3. From the remaining storage, the operating reserve is deducted.

After the above computations are made, the remaining storage, if any, is allocated to the
irrigation and mining accounts. The allotment for irrigation and mining uses is divided into the
Class A and Class B water rights categories. Class A rights (allottees) receive 1.7 times as much
water as that allotted to Class B rights. An irrigation allottee cannot accumulate in storage more
than 1.41 times its annual authorized diversion right, and, if an allottee does not use water for
two consecutive years, its account is reduced to zero. If there is not sufficient water in storage to
fully restore the operating reserve in Step 3 above, then the TCEQ rules authorize the
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Watermaster to make negative allocations of water from the irrigation and mining accounts in
sufficient amounts to provide the minimum 75,000 ac-ft of operating reserve capacity.

In addition, when considering converting irrigation water rights to municipal water rights, the
class of irrigation rights impacts the final amount of municipal water rights created. Class A
irrigation water rights typically convert to municipal at a rate of 50%; in other words, 1,000 ac-ft
of Class A irrigation water rights would convert to 500 ac-ft of municipal water rights.
However, Class B irrigation water rights typically converts to municipal at a rate of 40%; in
other words, 1,000 ac-ft of Class B irrigation water rights would convert to 400 ac-ft of
municipal water rights. In addition, once the irrigation water rights are converted to municipal
use, the seniority of the converted water rights do not take precedence over older municipal
water rights owned by other utilities. However, TCEQ now allows for the merging of newly
converted municipal water rights into a utility’s oldest water rights account, so a utility can take
advantage of the age of the older water rights to gain seniority now for the newly converted
water rights. Table 1-4 shows potentially available municipal water rights for each Study
participant as a result of completing conversion of irrigation water rights to municipal.

Table 1-4
Potential Total Municipal Water Rights

Study Participant

Current Municipal
Water Rights

Converted from
Class A Irrigation
Water Rights

Converted from
Class B Irrigation
Water Rights

Total Potential
Municipal Water
Rights

(ac-ft) (ac-ft) (ac-ft) (ac-ft)
City of Roma 2.841.18 27570 23530 3.352.18
Falcon Rural WSC 249.00 0.00 0.00 249,00
El Sauz WSC 0.00 0.00 0.00 0.00
El Tanque WSC 0.00 0.00 0.00 0.00
Rio WSC 527.11 0.00 197.80 724.91
Total 3,617.29 275.70 433.10 4,326.09

Notes

1 - Water rights based on TCEQ Water Rights Database, as of November 2011.

2 - Water right conversion rates per Rio Grande River Watermaster.

It appears that the existing amount of water rights owned by each Study participant will not be
sufficient to meet raw water supply requirements over the next thirty years, regardless of the
regionalization alternative ultimately recommended at the end of this Study. Therefore,
additional water supplies will need to be developed for each utility. A detailed discussion of
potential water supply alternatives is included in TM No. 2.

EXISTING WATER PLANTS

There are currently two existing WTPs operating within the Study Area that provide water
directly to customers in the service area (Roma and Falcon Rural WSC). The other participants
are served by a WTP outside of the Study Area. In addition to these plants, Rio WSC is
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currently in the design/construction phase of a new WTP. This plant is anticipated to begin
operations in 2012 or 2013. An additional discussion for the Rio WSC WTP is included in the
WTP Alternatives TM. The physical addresses and representative treatment capacities of the
WTPs within the Study Area are shown in Table 1-5.

Table 1-5
Existing Water Treatment Plants

Number Name Location Current Pe.rmltted
Capacity
1 City of Roma WTP 803 N Portscheller St. 5.15 mgd
2 Falcon Rural WSC WTP 439 River Rd. 1.30 mgd

Total Permitted Capacity = 6.45 mgd

Both of the existing WTPs (and the proposed new Rio WSC WTP) in the Study Area use
conventional treatment technology, which consists of coagulation, flocculation, sedimentation
and filtration. Conventional treatment technology is intended to remove suspended particulate
matter from the raw water and to reduce total organic carbon (TOC) from the water. While both
WTPs currently meet primary drinking water standards (PDWS) using conventional treatment
technology, the water quality in the Rio Grande River continues to degrade as more and more
WWTP effluent is discharged into the Rio Grande River. As a result, total dissolved solids
(TDS), chlorides and sulfates are continuing to increase, which cannot be treated using
conventional treatment technology. Additional discussions on future water quality and potential
treatment requirements will be included in the Water Treatment Alternatives TM. Additional
information on the existing WTPs located in the Study Area is discussed below.

Falcon Rural WSC WTP

The Falcon WTP is approximately 30 years old, though an expansion and upgrade was
completed a little over 10 years ago. The WTP processes are based on conventional
treatment technology. The WTP consists of one clari-cone sedimentation basin and a
package filter system. The WTP is rated for 1.3 million gallons per day (mgd); with the
average demand at approximately 0.8 mgd, the WTP is operating at 62% of its rated capacity.
While the WTP has additional treatment capacity available, many of the process components
at the WTP are approaching the end of their useful life. Also, the utility does not own any
adjacent property, so capacity of the existing WTP is limited to the existing treatment
capacity at the existing WTP site. In addition, the Falcon WSC operators do not maintain
staff onsite at the WTP at all times, so when emergencies occur at the WTP, there is typically
some delay before operators can respond to WTP issues.

There are also issues with the raw water system used by the Falcon WTP. Raw water is
pumped from the Rio Grande River from a raw water pump station (RWPS) located adjacent
to the Rio Grande River. The RWPS is set at an elevation slightly above the normal Rio
Grande River water surface elevation, so during times of Rio Grande River flooding, the
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RWPS becomes completely submerged, resulting in loss of raw water pumping and therefore
loss of finished water production at the WTP.

In addition, the Falcon WTP does not have the use of a raw water storage reservoir (similar
situation in Roma). While this does not present a problem for the majority of the year, there
are situations when a raw water reservoir would be necessary. For example, from time to
time the RWPS equipment must be taken offline for service. During this period, the WTP
could remain in operation by withdrawing raw water from the storage reservoir. This
capability is extremely critical when the RWPS must undergo emergency service, which may
take more than a few hours to complete. Another example is if maintenance is needed at the
Falcon and/or Amistad dams, then the WTP could continue to operate for a period of time
(typically 1-3 weeks depending on reservoir size) while the dams are being serviced. Since
Falcon does not have a reservoir for its WTP, daily WTP operation and therefore finished
water production, is limited by the available water in the Rio Grande River.

As discussed previously, Falcon WSC does not own sufficient surface water rights to meet
demands through the end of the planning period (2040). In fact, Falcon does not own
sufficient water rights to meet its current demands. For the past 20 years, Falcon has had to
lease additional water rights on an annual basis from nearby utilities, such as the City of
Roma. While this arrangement has worked well in the past, many utilities (including Roma)
are approaching the limit of their current water rights themselves.

City of Roma WTP

The City of Roma WTP is approximately 40 years old, though an expansion and upgrade was
completed roughly 15 years ago (Refer to Exhibit 1-3). As discussed before, the process is
based on conventional treatment technology. The WTP consists of two circular sedimentation
basins and a conventional dual-media filter system that uses sand and anthracite coal. The
WTP is rated for 5.15 mgd; with the average demand at approximately 2.5 mgd, the WTP is
operating at 49% of its rated capacity.

The WTP was designed fifteen years ago to serve approximately 5,900 connections in its
design year, which was set for 2015. However, due to higher than anticipated growth in the
area, the City reached and exceeded the projected 2015 connection count several years ago.
At this time, the City services approximately 6,300 connections. In using TCEQ Chapter 290
design criteria for water systems, at 0.6 gallons per minute (gpm) per connection, a WTP size
of 5.45 mgd is required at this time.

Since the City’s average demand is less than half of the TCEQ calculated demand, the City
requested an alternative capacity requirement (ACR) evaluation, which was granted by the
TCEQ. However, an ACR is not permanent, so the City must move forward with conceptual
planning for either an expansion (if feasible) or a completely new WTP facility.
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In addition, while the WTP has additional treatment capacity available, many of the process
components at the WTP are approaching the end of their useful life. The existing facility has
been upgraded and expanded several times, and it appears that without purchasing additional
property adjacent to the WTP site, it may not be feasible to expand the existing WTP further.
Therefore, in the following Water Treatment Alternatives TM (TM No. 3), several options
will be considered for the City with regard to the ultimate fate of the existing WTP site.

There are also issues with the raw water system used by the City of Roma. Raw water is
pumped from the Rio Grande River from a RWPS located adjacent to the Rio Grande River
up to the WTP which sits atop the cliffs overlooking the Rio Grande River. While the City’s
RWPS is set at an elevation similar to that of the Falcon RWPS, the City has implemented
electrical and control improvements that allow for operation of the RWPS even when fully
submerged in a river flooding event. However, the City has had continual issues with river
debris clogging the RWPS creating periods of downtime for both the City’s RWPS and
WTP.

Similar to Falcon WSC, the City’s WTP does not have the use of a raw water storage
reservoir.  Since the City of Roma does not have a reservoir for its WTP, daily WTP
operation and therefore finished water production, is limited by the available water in the Rio
Grande River. Depending on the regionalization alternative ultimately recommended in this
Study, the need for a raw water storage reservoir becomes exceedingly critical.

The City has sufficient water rights to meet treatment goals at this time and likely through the
next 5-10 years. However, similar to Falcon WSC, the City does not own sufficient water
rights to meet demands through the end of the planning period (2040).

In the past, the City’s water demands have been low enough to allow for leasing extra water
rights on an annual basis to nearby utilities, such as Falcon WSC. While this arrangement
has worked well in the past, the water demand in Roma has increased to the point that the
City must now focus first on storing reserve water for high water demand periods before
leasing any additional water. While this change in the City’s water rights management
strategy helps to protect the City during high water demand periods, it puts an even greater
strain on nearby rural WSCs. Regardless of the ultimate regionalization alternative
recommended in this Study, the City will need to pursue obtaining additional water rights
and/or developing additional water supplies to meet future water demands. Additionally,
depending on the recommended regionalization alternative, the City may also need to obtain
additional water rights above and beyond their future needs to meet regional demands.

El Sauz WSC

El Sauz WSC does not have an existing WTP facility; instead, EI Sauz purchases treated
water wholesale from Rio Grande City (RGC). To meet current water demands, RGC is in
the process of constructing a new 6.0 mgd WTP at the western end of its CCN area.
However, in reviewing population projections from the 2011 Region M Water Plan and from
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the TCEQ Water Utility Database, it appears that the new WTP may not have sufficient
capacity to meet anticipated water demands in this service area for the next thirty years
without further expanding the new WTP facility.

While El Sauz has not faced the same O&M issues as Roma and Falcon WSC have, by
operating as a wholesale water purchaser, El Sauz has been at the mercy of operational issues
faced by RGC. Because El Sauz is located at the far end of RGC’s system, when problems
occur in the RGC water system, it may take a significant amount of time for El Sauz to be
notified of a potential disruption in their water supply. In addition, being located at the far
end of the RGC system could lead to high water age, which leads to loss of disinfectant
residual in the water and the potential for producing disinfection byproducts (DBP) such as
trihalomethanes (THM) at disinfectant booster locations. Furthermore, El Sauz has
experienced periods of high demand when RGC could not provide sufficient water.

El Sauz WSC does not have the water rights or the proximity to a surface water source to
consider constructing their own WTP. Per the TCEQ Water Rights Database, El Sauz WSC
does not own any surface water rights at this time. Since El Sauz does not own any water
rights, they must pay a higher cost per 1,000 gallons for wholesale water from RGC.

El Tangue WSC

El Tanque WSC also does not treat water on its own; instead, ElI Tanque purchases treated
water wholesale from RGC. As with the population projection review for ElI Sauz WSC, it
appears that the new RGC WTP may not have sufficient capacity to meet anticipated water
demands in the ElI Tanque WSC service area for the next thirty years without further
expanding the new WTP facility.

Since El Tanque is also located at the far end of RGC’s system (northeast of RGC, as
opposed to El Sauz WSC being located to the northwest of RGC), when problems occur in
the RGC water system, it may take a long time for EI Tanque to be notified of a potential
disruption in their water supply. In addition, being located at the far end of the RGC system
could lead to high water age, which leads to loss of disinfectant residual in the water and the
potential for producing DBPs such as THMs at disinfectant booster locations. Furthermore,
El Tanque has experienced periods of high demand when RGC could not provide sufficient
water. While the water demands in the ElI Tanque WSC service area are lower than TCEQ
standards for gpm per connection, additional water is necessary to meet demands.

Similar to El Sauz, ElI Tanque WSC does not have the water rights or the proximity to a
surface water source to consider constructing their own WTP. Per the TCEQ Water Rights
Database, EI Tanque WSC does not own any surface water rights at this time. Since El
Tanque does not own any water rights, they must pay a higher cost per 1,000 gallons for
wholesale water from RGC.
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Rio WSC

Rio WSC also does not currently treat water on its own; instead, Rio purchases treated water
wholesale from RGC. As with the population projection review for El Sauz and El Tanque,
it appears that the new RGC WTP may not have sufficient capacity to meet anticipated water
demands in the Rio WSC service area for the next thirty years without further expanding the
new WTP facility.

Rio WSC is also located at the far west end of RGC’s system, which causes the same
operational problems that EI Sauz and El Tanque have. Furthermore, Rio has also
experienced periods of high demand when RGC could not provide sufficient water, as recent
as this past summer. While the water demands in the Rio WSC service area are lower than
TCEQ standards for gpm per connection, additional water is necessary to meet demands.

In light of these issues, Rio WSC is moving forward with design and construction of its own
WTP. Despite multiple requests for information, little design information for the new WTP
has been provided to the Study team. However, in comparing TCEQ Water Rights Database
data to current demands, it appears that while Rio WSC owns sufficient surface water rights
to meet current water demands at this time, it does not appear to own sufficient water rights
to meet projected water demands through the end of the planning period of this Study.
Therefore, depending on the regionalization alternative recommended in this Study, Rio
WSC may need to continue obtaining additional water rights to meet its service area water
demands in the future.

EXISTING WATER DISTRIBUTION SYSTEM

The existing water distribution system throughout the Study Area consists of water transmission
and distribution piping of various sizes, types and ages. Each utility is responsible for
construction and maintenance of its individual distribution system. Age, condition, type and
sizing of water lines were evaluated in this Study only to the extent of determining necessary
improvements when considering potential regionalization alternatives. Further evaluation of the
individual systems would require the development of a combined utility-wide system model,
which was not included in the scope of this Study.

Storage was also evaluated throughout the City’s water system with regard to other potential
improvements in efficiency and/or safety. The TCEQ has specific requirements with regard to
minimum provided ground storage and elevated or pressure storage for water systems in Texas.
TCEQ has a minimum requirement of 200 gallons of total storage per connection, with half of
the storage capacity being provided either as elevated storage (from an elevated storage tank) or
as pressure storage (from a hydropneumatic tank). Refer to Table 1-6 for the current storage
capacity for each participant in this Study.
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Table 1-6
Existing Storage Capacity
Current Elevated / Current Ground Current Total
Participant Pressure Capacity Storage Capacity Storage Capacity

(MG) (MG) (MG)
City of Roma 0.800 0.768 1.568
Falcon Rural WSC 0.095 0.318 0.413
El Sauz WSC 0.150 0.000 0.150
El Tanque WSC 0.089 0.210 0.299
Rio WSC 0.003 0.598 0.601
TOTAL 1.137 1.894 3.031
Note - Sizes shown in italic reflect storage capacities that appear to be inadequate as compared to TCEQ 290.45 design criteria.

The distributions systems in the Study Area vary greatly, depending on whether the system is in
a rural area or in or near a city. The similarities and differences between each distribution
system in the Study Area are discussed below. Additional discussions on potential distribution
regionalization alternatives will be included in the Water Distribution System Alternatives TM.

Falcon Rural WSC

The Falcon WSC distribution system is approximately 30 years old, though line upgrades are
completed as necessary (Refer to Exhibits 1-4 and 1-5). The transmission/distribution
system consists primarily of a trunk line that parallels Highway 83. The trunk line varies
between 4-inch and 8-inch pipelines, with smaller lines branching off to individual
connections and subdivisions throughout the service area.

Initial storage and system pressure is provided directly from the WTP, with offsite storage
being provided by several offsite booster pump stations that include ground storage tanks and
standpipes. Due to the small line sizes in multiple locations, pressure losses in the system are
likely higher than other similarly-sized municipal systems. Excessive line pressures can also
reduce the useful life of piping and can often cause failures at pipe joints resulting in
excessive water losses, which has been observed by the Falcon WSC operators.

Current problems with the system include insufficient system pressure and volume at various
times of the year, inadequate pipeline sizes, excessive water losses in the distribution system
and lack of viable interconnections with nearby utilities. The closest opportunities for
potential interconnections are either the City of Roma or the City of Zapata.

Enprotec / Hibbs & Todd, Inc. City of Roma, Texas
October, 2012 Regional Water Planning Study

Section 1 — TM No. 1 - Existing Conditions - 18



AN

MATCH LINE

EXHIBIT 1-4

FALCON RURAL WSC
EXISTING WATER DISTRIBUTION SYSTEM
(1 OF 2)

Enerotec/Hises & Toop, inc.

ENVIRONMENTAL AND CIVIL ENGINEERING
402 Cedar Strect Abilene, Texas 79601
325-698-5560 Firm Registration No. 1151

11-5287
06/21/2012

@ LEGEND

1000 0 3000
P —]

SCALE IN FEET

FALCON
STANDPIPE
SITE

4" AND SMALLER WATER LINE
6" WATER LINE
8" WATER LINE
10" WATER LINE
12" WATER LINE
14" WATER LINE

16" WATER LINE

SALINENO BOOSTER
STATION AND STANDPIPE

WATER
TREATMENT
PLANT




EXHIBIT 1-5

FALCON RURAL WSC
EXISTING WATER DISTRIBUTION SYSTEM
(2 OF 2)

e

Enerotec/Hises & Toop, inc.

ENVIRONMENTAL AND CIVIL ENGINEERING
402 Cedar Strect Abilene, Texas 79601
325-698-5560 Firm Registration No. 1151

11-5287
06/21/2012

@ LEGEND

1000 0 3000
| e =

SCALE IN FEET

4" AND SMALLER WATER LINE

6" WATER LINE

8" WATER LINE

10" WATER LINE

12" WATER LINE

14" WATER LINE

16" WATER LINE

BOOSTER STATION

MATCH LINE

AT




Technical Memorandum No. 1 — Existing Conditions

City of Roma

The City of Roma distribution system age varies, from approximately 50 years old to less
than 10 years old in areas (Refer to Exhibit 1-6). While the transmission/distribution system
does consist primarily of trunk lines that parallel Highway 83, the City’s distribution system
provides for looping throughout the City. The trunk line varies between 10-inch and 12-inch
pipelines, with smaller lines branching off to individual connections and subdivisions
throughout the City’s service area.

Initial storage and system pressure is provided directly from the WTP, with offsite storage
being provided by several booster pump stations that include ground storage tanks and
standpipes. The City also has a 0.5 million gallon (MG) elevated storage tank (EST) located
at the north end of the city, a small 0.1 MG EST located at the WTP and a new 0.3 MG EST
on FM 649. The closest opportunities for potential interconnections are Falcon WSC, Rio
WSC or the City of Rio Grande City.

El Sauz WSC

The ElI Sauz WSC distribution system is also approximately 30 years old, though line
upgrades are completed as necessary (Refer to Exhibits 1-7 and 1-8). The
transmission/distribution system consists primarily of trunk lines that parallel FM 3167 and
FM 649. The trunk line size varies, with smaller lines branching off to individual
connections and subdivisions throughout the service area.

Initial storage and system pressure is provided directly from RGC, with offsite storage being
provided by several booster pump stations that include ground storage tanks and standpipes.
Due to the small line sizes in multiple locations, pressure losses in the system are likely
higher than other similarly-sized municipal systems. Excessive line pressures can also
reduce the useful life of piping and can often cause failures at pipe joints resulting in
excessive water losses.

Current problems with the system include insufficient system pressure and volume at various
times of the year, inadequate pipeline sizes and excessive water losses in the distribution
system. The closest opportunities for potential interconnections are the City of Roma, El
Tanque WSC or Rio WSC.
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EXHIBIT 1-8

EL SAUZ WSC
EXISTING WATER DISTRIBUTION SYSTEM
(2 OF 2)
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El Tanqgue WSC

The EI Tanque WSC distribution system is approximately 20 years old, though line upgrades
are completed as necessary (Refer to Exhibit 1-9). The transmission/distribution system
consists primarily of trunk lines that parallel FM 755, Old Charco-Blanco Road and La
Sagunada Road. The primary trunk line is 6-inch, with smaller lines branching off to
individual connections and subdivisions throughout the service area. However, El Tanque is
also in the process of completing a United States Department of Agriculture Rural
Development (USDA-RD) project to upgrade the majority of its 6-inch trunk lines to 8-inch.

Initial storage and system pressure is provided directly from RGC, with offsite storage being
provided by several booster pump stations that include ground storage tanks and standpipes.
While the primary trunk line is all 8-inch, the high amount of growth and subsequent water
demand is exceeding the capacity of the system, resulting in pressure losses in the system
that are likely higher than other similarly-sized municipal systems. Excessive line pressures
can also reduce the useful life of piping and can often cause failures at pipe joints resulting in
excessive water losses.

Current problems with the system include insufficient system pressure and volume at various
times of the year, inadequate pipeline sizes and excessive water losses in the distribution
system. The closest opportunities for potential interconnections are either El Sauz WSC or
Rio WSC.

Rio WSC

The Rio WSC distribution system is approximately 20 years old, though line upgrades are
completed as necessary (Refer to Exhibit 1-10). The transmission system consists primarily
of trunk lines that parallel FM 3167 and Highway 83. However, this service area is more
similar to the City of Roma’s water system in that the distributions system has looped
sections throughout. The primary trunk lines are 6-inch and 8-inch, with smaller lines
branching off to individual connections and subdivisions throughout the service area.

Current problems with the system include insufficient system pressure and volume at various
times of the year, inadequate pipeline sizes and excessive water losses in the distribution
system. The closest opportunities for potential interconnections are the City of Roma, El
Sauz WSC or EI Tanque WSC.
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EL TANQUE WSC
EXISTING WATER DISTRIBUTION SYSTEM
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EXHIBIT 1-10

RIO WSC
EXISTING WATER DISTRIBUTION SYSTEM
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CURRENT AND PROJECTED POPULATION

Existing and projected population data was collected from the 2000 and 2010 Census, City and
utility historical data, previous planning studies and WTP planning reports, the TCEQ Water
Utility Database and the 2011 Region M Water Plan (RWP). While the 2010 Census data
provided the most accurate data for the City of Roma, the data was not available for each specific
WSC. In addition, the 2000 and 2010 Census data only provided population data for the
population residing within the City of Roma’s city limits and did not include the population
served by the City within its ETJ. It was determined that many of the older planning studies and
even the newer 2011 Region M RWP did not accurately match historical growth rates over the
past 10-20 years when looking forward to future growth projections. It was also noted that there
were some differences between the TWDB regional planning estimates and the current utility
population data. A discussion of these differences and the methodology used to develop the
planning period growth projections and water demands is included below. Existing and
projected population growth projections are included in Table 1-7.

e The 2011 Region M RWP reflected a 2010 population of 11,989 for the City of
Roma, which is used as the basis for future growth in the Region M RWP (this
matches only the incorporated area). However, both the TCEQ WUD and City data
reflect a much larger population (18,467) in 2010, accounting for the population
served both within the City limits and in the City’s ETJ. The combined City and ETJ
population for Roma will be used in this Study.

e The 2011 Region M RWP reflected a 2010 population of 2,942 for the Rio WSC
service area. The most recent TCEQ inspection (2008 as shown in the TCEQ WUD
data) reflects a current served population of 3,900 so the more accurate population for
Rio WSC will be used in this Study.

e The 2011 Region M RWP did not include separate 2010 populations for Falcon WSC,
El Sauz WSC and El Tanque WSC. By reviewing historical regional facility plans,
specific utility data and TCEQ WUD data, the following 2010 starting populations
were developed for this Study: 2,600, 1,510 and 2,462, respectively.

e Growth projections for each area from historical planning studies reflected an annual
growth rate of 1.0% or less, though growth in Roma has approached 1.5-2.0%
annually over the past 10 years. The 2011 Region M RWP reflected an annual
growth rate of 1.25% for Roma, and a rate of 3.0% or greater for the rural areas in
Starr County. As the WSC service areas do not currently provide centralized
wastewater service, it is not likely that those areas will grow at a rate exceeding cities
such as Roma and Rio Grande City. Also, while it appears more conservative to use
the projected growth rates from the Region M RWP for each participant in the Study,
the City of Roma did not agree with the lower anticipated growth rate for the City, so
the recommended respective growth rates are as follows:
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City of Roma Annual Growth Rate — 1.50%
Falcon WSC Annual Growth Rate — 2.00%

El Sauz WSC Annual Growth Rate — 2.35%
El Tanque WSC Annual Growth Rate — 2.35%
Rio WSC Annual Growth Rate — 2.39%

O O0O0O0O0

e Household population density factors were developed from utility data for each
participant, dividing the population at a given time by the number of connections at
that time. The population density ranged from as low as 2.13 people per household
for Falcon WSC to as high as 4.08 for ElI Sauz WSC, with an average of roughly 3.1.
Because there is such a large variance in population density, it is recommended that
the historical population density factor be applied individually for each utility, as

shown below:

o City of Roma Household Population Density Factor — 2.93

o Falcon WSC Household Population Density Factor — 2.13

o El Sauz WSC Household Population Density Factor — 4.08

o El Tanque WSC Household Population Density Factor — 3.12

0 Rio WSC Household Population Density Factor — 3.00

Table 1-7
Current and Projected Population Counts
- 2060
Participant 2010 2015 2020 2025 2030 2035 2040 (Buildout)

City of Roma 18,467 | 19,852 | 21,341 | 22941 | 24,662 | 26,512 | 28,500 37,050
Falcon Rural WSC 2,600 2,860 3,146 3,461 3,807 4,187 4,606 6,448
El Sauz WSC 1,510 1,687 1,886 2,107 2,355 2,632 2,941 4,323
El Tanque WSC 1,950 2,179 2,435 2,721 3,041 3,398 3,798 5,583
Rio WSC 3,900 4,366 4,888 5,472 6,126 6,858 7,677 11,347
Total Projected 28,427 | 30,945 | 33,696 | 36,703 | 39,990 | 43587 | 47522 64,751
Population

In this Study, “buildout” is assumed to be 2060, to provide projection data for better comparison
with Region M RWP data. While 2060 was set as the anticipated buildout milestone for each
area, complete buildout is actually not likely to be completed by 2060. Significant open,
undeveloped area is adjacent to each utility and in most cases, additional growth is only limited
by the availability of adequate water and wastewater services. Currently, only a small portion of
Starr County is developed and therefore, development of the Study Area could continue well past
the anticipated buildout year of 2060. Anticipated growth and development within the service
areas of the five Study participants are included in Exhibits 1-11 through 1-17.
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EXHIBIT 1-11

FALCON RURAL WSC
PROJECTED GROWTH THROUGH 2040
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EXHIBIT 1-13

CITY OF ROMA
PROJECTED GROWTH THROUGH 2040
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During the most recent Region M RWP updates, it has been determined that based on the growth
observed in the Rio Grande Valley over the past two decades that the population is anticipated to
more than triple over the next 50 years (from 2010 to 2060). In observing the growth rates used
for Rio WSC and Starr County Other (that include Falcon WSC, El Sauz WSC and El Tanque
WSC lumped together), the anticipated tripling of population by 2060 is nearly accomplished.
However, the service area population for the City of Roma (using total service area population in
2010, annual growth of 1.5% and household population density factor of 2.93) only appears to
roughly double over the next 50 years, which seems low. The prevailing wisdom in the RGV
has always been that growth is limited by availability of adequate water and wastewater services.
Therefore, it may be more prudent to increase the anticipated annual growth rate for the City of
Roma to match anticipated growth in other parts of the RGV.

The comparisons between population numbers from the various sources of population data
researched for this Study are presented in Table 1-8. As shown in this table the population
estimates vary significantly, as each category looks at different items. For example, the 2010
Census data looks only at populations incorporated areas or block tract areas and therefore does
not account for the entire service area for participants such as the City of Roma. In the TWDB
Population Estimate (based on the 2011 Region M RWP data), population figures were not
identified for individual utilities such as Falcon WSC, El Sauz WSC and El Tanque WSC.
Therefore, it appears that the data developed in this Study may be the most accurate for each
utility and not only should this data be used as the foundation of this Study, but the population
data should also be coordinated with the Region M RWP developers in order to update
population data as necessary in the upcoming 2016 Region M RWP update.

Table 1-8
Comparison of Population Estimates
Population Source 2010 2015 2020 2025 2030 2035 2040
TWDB Population Estimate * 14,931 N/A 17,659 N/A 20,482 N/A 23,341

Study Population Estimates > 28,427 30,945 33,696 36,703 39,990 43,587 47,522

2010 Census Count 19,725

Notes

1 - TWDB Population Estimates were taken from the 2011 Regional Water Plan for Region M. Available online at
http://www.twdb.state.tx.us/wrpi/rwp/rwp.asp. Population not listed individually for Falcon WSC, El Sauz WSC and El Tanque WSC.

2 - Population estimates developed from current utility data and TCEQ WUD data.

CURRENT AND PROJECTED CONNECTIONS

During the initial development of this Study, the current number of connections for each utility
district was taken from TCEQ WUD data and utility-specific data. When current connection
counts were provided by the utilities, the up-to-date utility connection totals were used in place
of the TCEQ WUD data. Table 1-9 shows the projected connection counts for each utility in
five-year increments.
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Table 1-9

Current and Projected Connection Counts
Data 2010 | 2015 | 2020 | 2025 | 2030 | 2035 | 2040 (Bfi?ggu .
City of Roma 6,300 | 6,773 | 7.280 | 7,826 | 8413 | 9044 | 9,723 12,640
Falcon Rural WSC | 1219 | 1341 | 1475 | 1622 | 1785 | 1,963 | 2,160 3,023
El Sauz WSC 370 | 413 | 462 516 577 645 721 1,059
El Tanque WSC 625 | 698 | 781 872 975 | 1,089 | 1217 1,789
Rio WSC 1300 | 1455 | 1629 | 1824 | 2042 | 2286 | 2,559 3,782
Total Estimated 9,814 | 10,681 | 11,627 | 12,661 | 13,792 | 15028 | 16,379 | 22,294
Connections

CURRENT AND PROJECTED WATER DEMAND

A key step in this Study is the development of population/water demands projections for each
entity in the planning area. Data on existing water usage was collected from several sources to
form the basis of the projections for future demand. Data from the TCEQ WUD was used along
with additional data acquired from the utilities, to prepare the existing and projected water
demands within the Study Area.

The average water demand per connection in each of the utilities has been observed historically
to be somewhat less than the TCEQ’s standard requirements of 0.6 gpm per connection (or 864
gallons per day per connection for the City). Therefore, to determine actual current and future
demand, the current daily water demand was multiplied by 365 to determine the annual demand
required for each utility. In addition, the average usage per connection was also calculated based
on current connections. The current and projected daily and monthly water demands are
included in Tables 1-10 and 1-11, respectively.

Table 1-10
Current and Projected Daily Water Demand

Current Average Current Peak
Participant Daily Usage Per | Daily Usage Per | 545 | o015 | 2020 | 2025 | 2030 | 2035 | 2040 2060
Connection Connection (Buildout)
(gallons) (gallons)

City of Roma 437 546 2.75 2.96 3.18 3.42 3.67 3.95 4.24 5.52
Falcon Rural WSC 320 400 0.39 0.53 0.58 0.64 0.7 0.77 0.85 1.19
El Sauz WSC 595 744 0.22 0.25 0.27 0.31 0.34 0.38 0.43 0.63
El Tanque WSC 432 540 0.27 0.3 0.34 0.38 0.42 0.47 0.53 0.77
Rio WSC 431 539 0.56 0.63 0.7 0.79 0.88 0.98 1.1 1.63
TOTAL 2,214 2,769 4.19 4.66 5.07 5.52 6.02 6.56 7.15 9.74

Notes

1 - WTP demand in mgd

2 - Connections based on historical number of persons per household

3 - Growth based on utility-specific annual growth

4 - Demand based on historical usage
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Table 1-11
Current and Projected Monthly Water Demand

Current Current Peak
Average Monthly 2060
Participant Monthly Usage Usage Per 2010 2015 2020 2025 2030 2035 2040 Buildout)
Per Connection Connection (Bui

(gallons) (gallons)
City of Roma 13,277 16,596 83.6 89.9 96.7 1039 | 111.7 | 120.1 | 129.1 167.8
Falcon Rural WSC 9,731 12,164 11.9 16.1 17.7 19.4 21.4 235 25.9 36.2
El Sauz WSC 18,086 22,608 6.7 7.5 8.4 9.3 10.4 11.7 13 19.2
El Tanque WSC 13,140 16,425 8.2 9.2 10.3 11.5 12.8 14.3 16 23.5
Rio WSC 13,103 16,379 17 19.1 21.3 23.9 26.8 30 33.5 49.6
TOTAL 67,337 84,171 127.4 | 141.7 | 154.3 168 183.1 | 1995 | 2175 296.3

Notes

1- WTP demand in million gallons

- Connections based on historical number of persons per household

2
3 - Growth based on utility-specific annual growth
4 - Demand based on historical usage

While the average water demand per connection in each of the utilities has been observed
historically to be somewhat less than the TCEQ’s standard requirements of 0.6 gpm per
connection, the 0.6 gpm per connection design requirement forms the basis of design for
proposed WTPs. Therefore, to determine current and future required treatment capacity, the
number of connections for each utility was multiplied by the TCEQ’s standard design criteria
value of 0.6 gpm per connection. This calculated daily demand was multiplied by 365 to
determine the annual demand or treatment capacity required per TCEQ design criteria. The
calculated demand based on TCEQ design criteria is include in Table 1-12.

Table 1-12
Current and Projected Minimum Required Water Treatment Plant Capacity
Participant 2010 | 2015 | 2020 | 2025 | 2030 | 2035 | 2040 2060
(Buildout)

City of Roma 544 | 585 6.29 6.76 7.27 7.81 8.40 10.92
Falcon Rural WSC 105 | 1.16 1.27 1.40 1.54 1.70 1.87 2.61
El Sauz WSC 032 | 0.36 0.40 0.45 0.50 0.56 0.62 0.92
El Tanque WSC 054 | 060 | 067 0.75 0.84 0.94 1.05 155
Rio WSC 112 | 1.26 1.41 1.58 1.76 1.98 2.21 3.27
Total Minimum WTP | g o | 993 | 1005 | 1004 | 11.92 | 1298 | 14.15 19.26
Capacity

Notes

1 - WTP capacity in mgd.

2 - Connections based on historical number of persons per household

3 - Growth based on utility-specific annual growth

4 - Sizing based on TCEQ criteria of 0.6 gpm per connection.

However, TCEQ also requires that a water system must operate at no greater than 85% of its
treatment and storage capacity at all times. Therefore, at each growth milestone, the required
minimum treatment capacity must be increased such that if the actual full demand (0.6 gpm per
connection) occurred during the point in time, the total demand would still be less than 85% of
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available system capacity. The recommended design capacity at each milestone is shown in
Table 1-13.

Table 1-13
Current and Projected Recommended Water Treatment Plant Capacity
Data 2010 | 2015 | 2020 | 2025 | 2030 | 2035 | 2040 2060
(Buildout)

City of Roma 6.40 6.88 7.40 7.96 8.55 9.19 9.88 12.85
Falcon Rural WSC 1.24 1.36 1.50 1.65 181 2.00 2.20 3.07
El Sauz WSC 0.38 0.42 0.47 0.52 0.59 0.66 0.73 1.08
El Tanque WSC 0.64 0.71 0.79 0.89 0.99 1.11 1.24 1.82
Rio WSC 1.32 1.48 1.66 1.85 2.08 2.32 2.60 3.84
Total
Recommended 9.98 10.86 11.82 12.87 14.02 15.28 16.65 22.66
WTP Capacity
Notes
1 - WTP capacity in mgd.
2 - Connections based on historical number of persons per household
3 - Growth based on utility-specific annual growth
4 - Sizing based on TCEQ criteria of 0.6 gpm per connection, increased so that demand is no greater than 85% of provided treatment
capacity.

SOURCE OF EXISTING WATER SUPPLIES

Currently, all of the Study participants utilize water from the Rio Grande River, either directly
for treatment for the City of Roma and Falcon WSC, or via an intermediary wholesale water
supplier for El Sauz WSC, El Tanque WSC and Rio WSC. Based on the existing water rights
data shown in Table 1-3, it appears that roughly 5,251 ac-ft of water rights are currently owned
by the Study participants, if counting all Class A and Class B irrigation rights (assuming no
drought impacts on Falcon or Amistad). However, according to Table 1-4, if the existing
irrigation rights are converted to municipal use (to guarantee availability during droughts), then
approximately 4,326 ac-ft are available. While it is obvious that the existing water rights in
either case will not meet demands in the future, the real question is how much of a gap in
demand vs. supply is there? Anticipated actual water demand for each Study participant (with
respect to necessary water rights) through the planning period (based on current average utility
water demands) is shown in Table 1-14.
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Table 1-14
Current and Projected Required Water Rights Based on Water Demands
Participant 2010 | 2015 | 2020 | 2025 | 2030 | 2035 | 2040 2060
(Buildout)

City of Roma 3,081 3,312 3,560 3,827 4,114 4,423 4,754 6,181
Falcon Rural WSC 437 591 651 716 787 866 953 1,334
El Sauz WSC 246 275 308 344 384 430 480 706
El Tanque WSC 302 338 378 422 472 527 589 866
Rio WSC 627 702 786 880 985 1,103 1,235 1,825
Total Estimated
Necessary Water 4,694 5,219 5,682 6,189 6,743 7,348 8,011 10,911
Rights
Notes
1 - Water demand in acre-feet.
2 - Projected demand based on current water usage per utility.

Once the total necessary water rights were determined, several additional calculations were
completed to determine what additional water rights or water supplies would be needed to “fill
the gap” between current available water rights and demands in the future. The first set of
calculations involved deducting the total existing volume of water rights available from the
demands in the future. The second set of calculations deducted a reduced volume of water
rights, based on the option to convert all existing Class A and Class B irrigation rights into
municipal water rights. The results from those two sets of calculations are displayed in Tables 1-
15 and 1-16, respectively.
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Table 1-15
Required Additional Water Rights Using All Existing Water Rights
Participant 2010 | 2015 | 2020 | 2025 | 2030 | 2035 | 2040 | 2960
(Buildout)

City of Roma - - - - 133 442 773 2,200
Falcon Rural WSC 188 342 402 467 538 617 704 1,085
El Sauz WSC 246 275 308 344 384 430 480 706
El Tanque WSC 302 338 378 422 472 527 589 866
Rio WSC - - - - - 81 213 804
Total Estimated Additional
Water Rights Needed 737 956 | 1,087 | 1,233 | 1,528 | 2,097 | 2,759 5,659

Notes

1 - Water demand in acre-feet.

- Projected demand based on current water usage per utility.

2
3 - Total additional water rights needed by deducting all existing Municipal, Class A Irrigation and Class B Irrigation water rights.
4 - Cells with a dash signify that existing water rights should be sufficient to meet projected water demands.

Table 1-16
Required Additional Water Rights Using Potentially Converted Water Rights
Participant 2010 | 2015 | 2020 | 2025 | 2030 | 2035 | 2040 2.060
(Buildout)

City of Roma - - 208 475 762 1,070 | 1,402 2,828
Falcon Rural WSC 188 | 342 402 467 538 617 704 1,085
El Sauz WSC 246 275 308 344 384 430 480 706
El Tanque WSC 302 338 378 422 472 527 589 866
Rio WSC - - 61 155 260 378 510 1,100
Total Estimated Additional
Water Rights Needed 737 956 | 1,356 | 1,863 | 2,417 | 3,022 | 3,685 6,585

Notes

1 - Water demand in acre-feet.

2 - Projected demand based on current water usage per utility.

3 - Total additional water rights needed by deducting all existing water rights converted to municipal (M&lI) use.

4 - Cells with a dash signify that existing water rights should be sufficient to meet projected water demands.

Based on the data in Table 1-15 and 1-16, it appears that additional water rights or alternative
water supplies will be necessary both for the City of Roma and the other Study participants over
the next 5-10 years and the demand will likely only increase as time goes on. Therefore, the next
critical step in this Study is identify potential additional water supplies, either via continuing the
historical tradition of purchasing and/or leasing of surface water rights, or the consideration of
potential alternative water sources. The identification and evaluation of potential water supply
alternatives are included in TM No. 2.
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Technical Memorandum No. 2 — Development of Water Supplies

This Technical Memorandum (TM) summarizes the findings of Task Il of the City of Roma
Regional Water Planning Study (the Study). The focus of this TM is the identification and
discussion of potential alternative water supplies for the Study Area.

Activities in this TM included the following:

v Review anticipated water demands developed in TM No. 1;

v'Identify alternative water supplies including costs, advantages and disadvantages;

v Determine the water rights and/or water supplies required for each Study participant; and,
v’ Prepare a technical memorandum summarizing the findings.

BACKGROUND

For any operating water system, raw water supply forms the primary building block upon which
the remaining components of the water system infrastructure are built. In the case of water
systems located in the Rio Grande Valley, the primary water supply source is typically the Rio
Grande River. Water systems that provide treatment (not purchasing finished water wholesale)
must own or lease a specific amount of Rio Grande River surface water rights. In essence, a
utility that treats water must own sufficient water rights that meet or exceed the total maximum
water usage in a given year. For example, if a water system’s water treatment plant (WTP)
operates at an annual average demand of 1 million gallons per day (mgd), or 1,120 acre-feet (ac-
ft), that utility must own a minimum of 1,120 ac-ft of water rights. However, the Texas Water
Development Board (TWDB) also requires that sufficient water rights be available to match the
design period of the project funding; for example, if a project is funded for a 20-year project life,
sufficient water rights must be obtained to meet anticipated capacity through the duration of the
20-year project life.

However, if a utility only purchases finished water wholesale from another utility, the wholesale
purchasing utility may or may not be required to purchase its own individual water rights. The
requirement of purchasing water rights for a wholesale purchasing utility depends solely on the
water purchasing contract between the purchasing utility and the selling utility. In some
wholesale purchase agreements, the selling utility may require that the purchasing utility provide
leased water rights to the selling utility, as long as the purchase agreement is active. This type of
agreement allows the selling utility to purchase fewer water rights to serve themselves and the
purchasing utility, which can reduce the total cost of water service. Another type of purchase
agreement does not require the purchasing utility to provide water rights of any kind to the
selling utility, though the overall cost of water service is normally higher as a result.

During the development of the Study, multiple sources of water rights data were consulted to
determine both the current total water rights owned by each Study participant and the overall
makeup of those water rights. Regardless of the regionalization alternative ultimately
recommended later in this Study, development of additional water supplies in the short-term and
in the long-term is a critical priority to any utility treating its own water supply.
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EXISTING WATER SUPPLIES

Of the five participants in the Study Area, it appears that only three of the five participants
currently own any water rights at this time; the City of Roma (City), Falcon Rural WSC and Rio
WSC. Since three of the five participants (EI Sauz WSC, El Tanque WSC and Rio WSC) are
currently purchasing water wholesale from Rio Grande City, this situation is to be expected. The
breakdown of water rights owned by each participant is listed in Table 2-1.

Table 2-1
Current Participant-Owned Water Rights

Municipal Water Class A Irrigation Class B Irrigation
Study Participant Rights Water Rights Water Rights

(ac-ft) (ac-ft) (ac-ft)
City of Roma 2,841.18 551.40 588.25
Falcon Rural WSC 249.00 0.00 0.00
El Sauz WSC 0.00 0.00 0.00
El Tanque WSC 0.00 0.00 0.00
Rio WSC 527.11 0.00 494.50
Total 3,617.29 551.40 1,082.75

Notes
1 - Water rights based on TCEQ Water Rights Database, as of November 2011.

While entities such as the City of Roma appear to have sufficient water rights at this time, the
actual secure volume of water available annually (firm yield) is less certain. While municipal
water rights are guaranteed for each entity, in the Rio Grande Valley, irrigation water rights have
historically received the lowest priority for withdrawal of water from the Rio Grande River.
Furthermore, Class A irrigation water rights tend to receive higher priority than Class B
irrigation water rights. Therefore, in the case of a drought (based on when Lake Amistad and
Lake Falcon are operating at less than 50% level), an entity should be able to count on its
municipal water rights for raw water usage, but it is likely that the irrigation water rights will not
be available. In essence, each utility that balances a combination of municipal and irrigation
water rights is gambling that sufficient water rights will be available in the event of a drought.
The methodology on how water rights are allocated to each owner and the priority of said rights
are discussed in the following section. This situation of municipal rights taking seniority over
irrigation rights is unique to this part of the State of Texas, whereas in almost every other area of
the State the active rule is “First in time, first in right.” As a result, in the Rio Grande Valley,
municipal rights generated in 2012 have the same seniority as municipal rights generated in
1980, which is far different from the rest of the State.

Allocation of Water Rights in the Lower Rio Grande Valley

The United States’ share of water stored in Amistad and Falcon Reservoirs and diverted
from the lower and middle Rio Grande for domestic, municipal, industrial, and irrigation
purposes is administered by the Texas Commission on Environmental Quality (TCEQ) in
compliance with the decision of the Thirteenth Court of Civil Appeals in the landmark
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case styled “State of Texas, et al. vs. Hidalgo County Water Control and Improvement
District No. 18, et al.” and commonly referred to as the Rio Grande Valley Water Case.
The original suit was filed by the State of Texas in 1956 to restrain the diversion of water
from the Rio Grande for irrigation when the share of water due the United States from
water impounded in Falcon Reservoir was 50,000 ac-ft or less. The storage amount of
50,000 ac-ft was the quantity of water that the Texas Board of Water Engineers (a
predecessor agency to the TCEQ) had determined at that time to be necessary to meet
municipal, domestic and livestock demands for a three-month period without additional
inflows into Falcon Reservoir. Earlier efforts to apply voluntary restrictions on
diversions of water had collapsed due to severe drought conditions and the shortage of
water supplies.

The original trial of the Valley Water Case lasted from January 1964 to August 1966, and
the final judgment of the appellate court was entered in 1969. In 1971, the Texas Water
Rights Commission (another predecessor agency to the TCEQ) adopted rules and
regulations implementing the court decision. According to the judgment rendered in this
case, a storage reserve in Falcon Reservoir equal to 60,000 ac-ft was established to meet
municipal and industrial demands, and a total of approximately 155,000 ac-ft of water
rights (annual usage) was allocated for domestic, municipal and industrial (DMI) uses.
Irrigation water from the Rio Grande was allocated for 742,808.6 acres of agricultural
land below Falcon Dam. Of this amount, 641,221 acres were assigned Class A irrigation
rights, and the remaining acres were awarded Class B irrigation rights.

Whereas municipal uses, which include uses for domestic, industrial, manufacturing, and
steam electric power generation purposes, were granted the highest water supply priority,
the result of the Valley Water Case was to establish a weighted priority system along the
lower Rio Grande for allocating the remaining surface water supply to irrigation (and
mining) uses. The two classes of irrigation water rights that were established, (Class A
and Class B) today provide a means for differentiating the rates at which water is credited
to individual irrigation storage accounts in Amistad and Falcon Reservoirs. The Class A
water right accrues water at a rate 1.7 times greater than the Class B water right.
Although this weighted priority system for irrigation water generally has little
significance during years when water is abundant, its effect in water-short years is to
distribute the shortage among all users, with the greater shortages occurring for users
with Class B water rights.

As a result of the Lower Rio Grande Valley Water Case, rules have been adopted by the
State’s water agency (the TCEQ), that regulates the operation of the lower and middle
Rio Grande system and the allocation of water among all users. The rules applied by the
TCEQ in administering mainstream water rights in the Lower and Middle Rio Grande
Basins affect not only the amount of water that can be diverted from the Rio Grande and
its tributaries, but also the operation of the storage pools in Amistad and Falcon

1 2011 Region M Regional Water Plan
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Reservoirs. The current rules provide a reserve of 225,000 ac-ft of storage in Amistad
and Falcon Reservoirs for domestic, municipal and industrial (DMI) uses, which is
referred to as the “DMI pool,” and an operating reserve that fluctuates between 380,000
ac-ft and 150,000 ac-ft, depending on the amount of water in conservation storage in the
reservoirs. The stated purpose of the operating reserve in the TCEQ rules is to provide
for: (1) loss of water by seepage, evaporation and conveyance; (2) emergency
requirements; and, (3) adjustments of amounts in storage, as may be necessary by
finalization of the International Boundary and Water Commission (IBWC) provisional
United States-Mexico water ownership computations. The operating reserve is calculated
monthly by multiplying the percentage of total United States conservation storage in the
Amistad-Falcon system times the maximum operating reserve of 380,000 ac-ft. The
calculated reserve cannot be less than 275,000 ac-ft, unless there is insufficient water
stored in the reservoirs, in which case, the balance of the water in storage, after
allocations for the DMI pool and irrigation account balances, is assigned to the operating
reserve. The operating reserve can only be less than 75,000 ac-ft in emergency situations
or if determined by the Watermaster.

Consideration is being given to revising the TCEQ’s Rio Grande operating rules by
altering the storage amounts for the DMI reserve and the operating reserve.
Investigations of the impacts of different reserve amounts on overall water availability
and the yield of the Amistad-Falcon reservoir system are being undertaken in the Region
M water supply planning study. The Watermaster administers the water allocations to
municipal/domestic, industrial, agricultural and other user storage accounts. Such
allocations are based on the available water in storage in Falcon and Amistad Reservoirs,
as reported by the IBWC on the last Saturday of each month, less dead (unrecoverable)
storage. To determine the amount of water to be allocated to various accounts, the
Watermaster makes the following computations at the beginning of each month:

1. From the amount of water in usable storage, 225,000 ac-ft are deducted to re-
establish the reserve; i.e., the DMI pool, for domestic, municipal, and industrial
uses; hence, these uses are given the highest priority;

2. From the remaining storage, the total end-of-month account balances for all lower
and middle Rio Grande irrigation and mining allottees are deducted; and

3. From the remaining storage, the operating reserve is deducted.

After the above computations are made, the remaining storage, if any, is allocated to the
irrigation and mining accounts. The allotment for irrigation and mining uses is divided
into the Class A and Class B water rights categories. Class A rights (allottees) receive
1.7 times as much water as that allotted to Class B rights. An irrigation allottee cannot
accumulate in storage more than 1.41 times its annual authorized diversion right, and, if
an allottee does not use water for two consecutive years, its account is reduced to zero. If
there is not sufficient water in storage to fully restore the operating reserve in Step 3

Enprotec / Hibbs & Todd, Inc. City of Roma, Texas
October, 2012 Regional Water Planning Study

Section 2 — TM No. 2 — Development of Water Supplies - 4



Technical Memorandum No. 2 — Development of Water Supplies

above, then the TCEQ rules authorize the Watermaster to make negative allocations of
water from the irrigation and mining accounts in sufficient amounts to provide the
minimum 75,000 ac-ft of operating reserve capacity.

Conversion of Water Rights

In addition, when considering converting irrigation water rights to municipal water rights,
the class of irrigation rights impacts the final amount of municipal water rights created.
Class A irrigation water rights typically convert to municipal at a rate of 50%; in other
words, 1,000 ac-ft of Class A irrigation water rights would convert to 500 ac-ft of
municipal water rights. However, Class B irrigation water rights typically converts to
municipal at a rate of 40%; in other words, 1,000 ac-ft of Class B irrigation water rights
would convert to 400 ac-ft of municipal water rights. In addition, once the irrigation
water rights are converted to municipal use, the seniority of the converted water rights do
not take precedence over older municipal water rights owned by other utilities. However,
TCEQ now allows for the merging of newly converted municipal water rights into a
utility’s oldest water rights account, so a utility can take advantage of the age of the older
water rights to gain seniority now for the newly converted water rights. Table 2-2 shows
what municipal water rights could be available to each Study participant by completing
conversion of irrigation water rights to municipal. In addition, Tables 2-3 and 2-4 show
the additional water rights needed and when specific water rights are needed for each
participating utility through buildout.

Table 2-2
Potential Total Municipal Water Rights
Current Converted from Converted from Total Potential
Study Participant Municipal Class A Irr_igation Class B Irr_igation Munici_pal Water
Water Rights Water Rights Water Rights Rights
(ac-ft) (ac-ft) (ac-ft) (ac-ft)
City of Roma 2,841.18 275.70 235.30 3,352.18
Falcon Rural WSC 249.00 0.00 0.00 249.00
El Sauz WSC 0.00 0.00 0.00 0.00
El Tanque WSC 0.00 0.00 0.00 0.00
Rio WSC 527.11 0.00 197.80 724.91
Total 3,617.29 275.70 433.10 4,326.09
Notes
1 - Water rights based on TCEQ Water Rights Database, as of November 2011.
2 - Water right conversion rates per Rio Grande River Watermaster.
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Table 2-3
Current and Projected Required Water Rights Based on Water Demands
Participant 2010 | 2015 | 2020 | 2025 | 2030 | 2035 | 2040 2060
(Buildout)
City of Roma 3,081 3,312 3,560 3,827 4,114 4,423 4,754 6,181
Falcon Rural WSC 437 591 651 716 787 866 953 1,334
El Sauz WSC 246 275 308 344 384 430 480 706
El Tanque WSC 302 338 378 422 472 527 589 866
Rio WSC 627 702 786 880 985 1,103 1,235 1,825
Total Estimated
Necessary Water 4,694 5,219 5,682 6,189 6,743 7,348 8,011 10,911
Rights
Notes
1 - Water demand in acre-feet.
2 - Projected demand based on current water usage per utility.
Table 2-4
Required Additional Water Rights Using All Existing Water Rights (Based on Water Demands)
Participant 2010 | 2015 | 2020 | 2025 | 2030 | 2035 | 2040 | g uzi(l)ggut)

City of Roma - - - - 133 442 773 2,200
Falcon Rural WSC 188 342 402 467 538 617 704 1,085
El Sauz WSC 246 275 308 344 384 430 480 706
El Tanque WSC 302 338 378 422 472 527 589 866
Rio WSC - - - - - 81 213 804
Total Estimated Additional
Water Rights Needed 737 | 956 | 1,087 | 1,233 | 1,528 | 2,097 | 2,759 5,659
Notes
1 - Water demand in acre-feet.
2 - Projected demand based on current water usage per utility.
3 - Total additional water rights needed by deducting all existing Municipal, Class A Irrigation and Class B Irrigation water rights.
4 - Cells with a dash signify that existing water rights should be sufficient to meet projected water demands.

As discussed in TM No. 1, it appears that the existing amount of water rights owned by
each Study participant will not be sufficient to meet raw water supply requirements over
the next thirty years, regardless of the regionalization alternative ultimately
recommended at the end of the Study. Therefore, additional water supplies will likely
need to be developed for each utility.
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ALTERNATIVES FOR DEVELOPING NEW WATER SUPPLIES

When considering development of new water supplies, the type and quality of water, availability,
cost and overall feasibility to procure those water supplies must be evaluated closely to
determine which investment has the lowest risk. With regard to evaluating water supplies over a
thirty-year period, the cost frequently is fairly high, so identifying anticipated advantages,
disadvantages and potential fatal flaws with each proposed new water supply is critical in
identifying projects to implement as a result of this Study. The potential areas for developing
additional water supplies are identified below:

e Purchase of new water rights;

e Lease of water rights;

e Acquisition of new water rights via Bed and Banks reuse provision;
e New water supply via indirect potable reuse;

e New water supply via direct potable reuse; and

e New water supply via brackish groundwater.

A Drief discussion on how each alternate water supply could be developed, conceptual cost of
development, and feasibility is included in the following sections. For the sake of providing a
comparable evaluation of feasibility and anticipated capital costs, the water supply goal in the
following sections will be based on acquiring 1,000 ac-ft of municipal raw water supply from
each supply alternative.

Purchase of New Water Rights

The purchase of additional water rights is a fairly lengthy, though straightforward
process. In most cases, water rights available for purchase are posted on various
websites, including the TCEQ’s Watermaster website and on the Rio Grande River
Regional Water Authority (RGRRWA) website. The entity intending to purchase the
available water rights can then contact and begin negotiations with the selling entity.

In years past, the RGRRWA set a starting price each year to begin negotiations for
purchasing new water rights. The advertised price was intended to be a starting point
only, as Class A irrigation rights would be more valuable than Class B irrigation rights
and of course, municipal rights would be more valuable than Class A or B irrigation
rights. However, there is little likelihood of seeing municipal water rights for sale at this
point in time, so typically one would expect to see either Class A or B irrigation rights
being advertised for purchase.

The starting price for Class B irrigation water rights in 2000 was roughly $1,000 per ac-
ft; in 2010 the average starting price increased to $2,280 per ac-ft, which is annual cost
increase of approximately 22.8%. Therefore, it is anticipated that water rights will likely
continue to escalate in cost as resources continue to decline. To plan for future increases
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in water rights costs, a best-case annual increase of 5% (to match typical inflation) and a
worst-case annual increase rate of 22.8% provide an anticipated cost range of $5,200-
$10,000 per ac-ft during the Study period. For the purposes of this Study, a cost of
$2,280 (in 2012 dollars) will be used for water rights acquisitions. In addition, it is likely
that Class B irrigation rights will be the most commonly available in the future, so using
the 40% conversion rate for Class B irrigation rights, to acquire 1,000 ac-ft of municipal
water rights, approximately 2,500 ac-ft of Class B irrigation water rights would need to
be purchased, at a cost of $5,700,000 (in 2012 dollars).

While the purchase of additional water rights may appear to be the simplest and most
straightforward procurement method reviewed, there are several inherent advantages and
disadvantages to this water supply alternative, which are listed in Table 2-5.

Table 2-5
Advantages and Disadvantages for Purchasing New Water Rights
Advantages Disadvantages
Simpler than other water supply May not be able to find sufficient water rights
alternatives to accomplish to purchase when needed

Additional water rights must be purchased to
convert to guaranteed municipal rights

May not qualify for funding via traditional
funding methods

Does not provide an improvement in finished
water quality

One of the notable issues is that while purchasing additional water rights could increase
the total raw water supply for each utility, it will not improve the quality of the raw
water. Therefore, potential treatment costs will need to be developed for providing an
additional Reverse Osmosis (RO) treatment system as a future option to prepare for the
likelihood of TCEQ enforcing Secondary Drinking Water Standards (SDWS) limits for
total dissolved solids (TDS), chlorides and sulfates in the future. Costs will therefore
need to be compared for both alternatives to maintain existing water quality and
alternatives to improve upon existing water quality.

Lease of New Water Rights

The lease of additional water rights can be a straightforward process. In most cases,
water rights available for lease are not posted online, and require the leasing party to
contact potential water rights owners to determine availability of leasing. The entity
intending to lease the available water rights can then contact and begin negotiations with
the owning entity.

The price for leasing water rights currently ranges from $50-100 per ac-ft; however, as
water demands increase, at an annual inflation rate of 5%, the cost to lease water rights
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could increase to $200-400 per ac-ft per year by the end of the planning period (2040).
The price for leasing water rights is solely based on an owner’s excess capacity of water
rights however, so depending on availability, the future leasing price per ac-ft could be
somewhat less or much higher. Using a current (2012) leasing price of $50-100 per ac-ft,
leasing 1,000 ac-ft of municipal water rights could cost roughly $50,000-100,000 per
year (in 2012 dollars) or $1,500,000-3,000,000 (in 2012 dollars) over a period of 30
years. However, availability of water to lease depends on a utility’s excess water;
therefore in the future as water demands continue to increase, water may simply not be
available for leasing, except on an emergency basis and for extremely high prices.

While the purchase of additional water rights may appear to be the simplest and most
straightforward procurement method reviewed, there are several inherent advantages and
disadvantages to this water supply alternative, which are listed in Table 2-6.

Table 2-6
Advantages and Disadvantages for Leasing Water Rights
Advantages Disadvantages
Simplest of water supply alternativesto | May not be able to find sufficient water rights
accomplish to lease when needed
Could provide necessary surface water The more limited the availability of water
rights at one of the lowest costs in the rights to lease, the higher the cost of leasing per
evaluated alternatives ac-ft

Water rights leased in one year may not be
available the following year

May not qualify for funding via traditional
funding methods

Does not provide an improvement in finished
water quality

Water Rights from Bed and Banks Permitting

Within the Study Area, there has historically been little use of reclaimed water. This is
still fairly common in many municipal areas and even more so in rural areas where there
typically is no centralized treatment of wastewater. Therefore, of the average effluent
produced each day by the City of Roma (0.6 mgd or 672 ac-ft), roughly 100% of the
current effluent produced is discharged to waterways ultimately draining to the Rio
Grande River. As growth continues in the Study Area, efficient management of all
potential water supply sources is critical. Regardless of the regionalization alternative
recommended in this Study, potential reclaimed water use in the Study Area should be
researched thoroughly to determine areas of drinking water demand reduction via use of
reclaimed water for non-potable uses, such as irrigation and potable uses such as Bed and
Banks credits or indirect/direct reuse.

Generally about 60% of all water diverted from Texas’ rivers and streams or groundwater
pumped for municipal purposes enters the state’s watercourses as discharges of treated
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effluent from wastewater treatment plants (WWTPs). Once considered a threat to surface
water supplies, due in part to actual or perceived water quality concerns, the value of this
treated effluent is now clearly recognized. This is evidenced by a much heightened
interest in reuse projects to meet current and future increased municipal demands.
Furthermore, the concept of reuse is included in nearly every Senate Bill 1 regional water
plan. Treated wastewater effluent discharged into Texas’ rivers also helps meet
downstream water needs, including those of the environment and agriculture. 2

In water rights permitting, reuse is the use of surface water which has already been
beneficially used once under a water right, or the use of groundwater which has been
used per 30 Texas Administrative Code (TAC) § 297.1(44). There are two types of
reuse: indirect reuse and direct reuse. Indirect reuse is the reuse of water, usually
effluent, which is placed back into the river or stream (referred to as “return flow”). This
generally occurs when a WWTP discharges effluent into a stream and either the
discharger or another person or entity diverts the effluent further downstream to use
again. A Bed and Banks authorization under the Texas Water Code Section 11.042 is
required for the use of the watercourse to transport the water for reuse. In contrast, direct
reuse occurs when effluent from a WWTP is piped directly to a place where it is used.

Municipalities have increasingly looked to their effluent as an additional water resource
and the participants of this Study should be no exception. Regardless of the
regionalization alternative recommended, a Bed and Banks permit should be pursued for
any existing effluent discharges. A Bed and Banks permitting process will generally
include, but not be limited to the following tasks:

e Preparation of the Bed and Banks Permit Application(s), which includes data
collection, financial development and map preparation;

e Submit initial application to the TCEQ;

e Respond to the TCEQ Requests for Information;

e Prepare and Submit Accounting Plan;

e Coordinate with and support the City in response/negotiations with any permit
protestants;

e Work with Staff and outside legal counsel in support of the application
process; and

e Work with the TCEQ throughout the process to ensure approval to the best
extent possible.

One of the biggest benefits to applying for a Bed and Banks permit is that the cost is
limited to the engineering, administrative and legal efforts (typically on the range of
$100,000 to $200,000 total in 2012 dollars) in coordinating with the TCEQ. For
example, with the City of Roma’s current average effluent discharge of 0.6 mgd (roughly

*Texas Water Rights and Wastewater Reuse, Prepared by the Reuse Committee of the TWCA
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672 ac-ft), approval of a Bed and Banks permit for the current full volume of the annual
effluent discharge could save up to $3,630,000 (in 2012 dollars) in purchased water rights
(using Class B conversion ratio, $2,280 (in 2012 dollars) per ac-ft and deducting
permitting costs above). Therefore, applying for a Bed and Banks permit should be
completed in addition to any of the other water supply alternatives.

Historically there has been substantial resistance from downstream parties, requesting
that a Bed and Banks authorization not be approved, in order to maintain existing supply
into the Rio Grande River as a continued source of recharge. In many cases, the
authorization volume is much less than the original requested amount, frequently 50% or
less. Therefore, it is likely that if a Bed and Banks authorization were approved for the
City at this time, the anticipated potential water rights authorized would likely be half of
the permitted capacity of the existing WWTP. As compared to the example above, if
only 50% of the current effluent available could be credited to the City (336 ac-ft), the
savings (including cost of permitting) would be roughly $1,920,000, which shows that
even at 50% credit, there is still a significant value to the City by obtaining a Bed and
Banks authorization. Therefore, to maximize reuse potential, considerations should be
made toward maximizing the available treatment capacity of the City’s wastewater
treatment plant (WWTP) in the future.

As with the other water supply alternatives, there are several inherent advantages and
disadvantages to this alternative, which are listed in Table 2-7.

Table 2-7
Advantages and Disadvantages for Obtaining a Bed and Banks Permit

Advantages Disadvantages

Lowest cost in the evaluated alternatives to | Bed and Banks authorization may not be approved

provide additional water rights due to downstream opposition
Water rights should convey as municipal Does not provide an improvement in finished water
use at 1:1 quality

If a Bed and Banks authorization is
approved, collection and treatment of
wastewater from other areas could increase
available Bed and Banks water

A Bed and Banks authorization may not grant full
amount of water rights in comparison to effluent
put back into Rio Grande River

May not qualify for funding via traditional funding
methods

A review of the City of Roma’s current daily potable water demands and daily treated
wastewater revealed that the volume of wastewater treated each day does not correspond
with the volume of water treated for drinking. The average wastewater production in the
Rio Grande Valley is frequently about 50% of the total drinking water produced each
day. However, it appears that based on current water and wastewater production in the
City of Roma, that the wastewater to water ratio is roughly 25%. Therefore, additional
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analyses of the City’s wastewater system should be completed as soon as possible to
determine the source of this discrepancy.

Reuse

There has been very little historical use of reclaimed water in the Study Area. Therefore,
of the average effluent produced each day (0.6 mgd), roughly 100% of the current
effluent produced is discharged to waterways ultimately draining to the Rio Grande
River. As growth continues in the Study Area, efficient management of all potential
water supply sources is critical.

WWTP effluent can be reused in a variety of ways. The most common form of reuse is
non-potable reuse, where the effluent is piped to various areas for irrigation. However,
depending on how widespread the potential use is of reclaimed water, it may be cost-
prohibitive to implement a wide-scale non-potable reuse system. The next most common
form of reuse is potable reuse, either indirect or direct. Indirect potable reuse is based on
using a water reservoir or river to blend the WWTP effluent prior to being pumped to a
WTP for treatment. Direct potable reuse is based on sending WWTP effluent directly to
a WTP for treatment then sent directly to a water distribution system without blending.
These two reuse concepts are discussed in detail in the following sections.

Indirect Potable Reuse

Indirect potable reuse (indirect reuse) is one of the water recycling applications
that has developed, largely as a result of advances in treatment technology that
enables the production of high quality recycled water at increasingly reasonable
costs and reduced energy inputs. In indirect reuse, municipal wastewater is highly
treated and discharged directly into groundwater or surface water sources with the
intent of augmenting drinking water supplies. Unplanned use of wastewater for
drinking purposes has taken place for a long time. This occurs where wastewater
is discharged from a WWTP to a river and is subsequently used as a raw water
source for a downstream WTP.

In contrast, this water supply alternative focuses on planned indirect reuse. The
use of environmental buffers such as rivers, dams, lakes or aquifers is considered
a safe practice given that the natural systems have a high capacity to further purify
water. Retention time of the recycled water in the raw water supply (the amount
of time the recycled water stays in the raw water supply to blend) allows any
remaining contaminants to be degraded by physical processes (such as ultraviolet
light from sunlight) or biological processes (such as ‘native’ microorganisms).
Storage of the recycled water for a period of time before consumption provides an
interval of time in which to either stop delivery of water or to apply corrective
actions in the event of a treatment failure. Dilution of recycled water in the
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environmental buffer also minimizes any potential risk by decreasing the
concentration of contaminants that may be present.

More and more cities with limited water resources are considering indirect reuse
as a feasible option for the sustainable management of water because it is a water
supply alternative not dependent on rainfall and it is possible to achieve high
quality recycled water in compliance with state and federal drinking water
standards and guidelines. Indirect reuse has the potential to make a significant
contribution to municipal water resources needs, but a cautious approach is
required to manage the health risk associated with recycled water for drinking.

The number and concentration of chemical and biological hazards in wastewater
is typically higher than the potential hazards that could be found in pristine
waters. Contaminants (such as personal care products) have been detected at low
concentrations in highly treated recycled water and any potential health impacts
need to be evaluated. Moreover, there are currently no health values for most of
these contaminants and usually limited toxicological information is available.
Therefore, an analysis of potential human and environmental risks and the
involvement of the community before any implementation proceeds need to be
carefully undertaken on a case-by-case basis.

Indirect reuse is not new and has been successfully implemented in the United
States (US), Europe and Singapore. In the US, California is the leading state with
the highest number of indirect reuse projects and more than 40 years experience;
other states with demonstration or full-scale indirect reuse projects include
Arizona, Colorado, Texas, Florida and Virginia. In California, Water Factory 21,
in the Orange County Water District (OCWD), is the oldest project, with a
production capacity of 5 mgd. Water Factory 21 was closed in 2004 and the
OCWD’s upgraded Groundwater Replenishment System (GRS) plant was
completed in 2007. The GRS facility has been constructed in Phase I to produce
70 mgd with an ultimate capacity of 130 mgd. In addition, the City of Big Spring,
Texas is currently under construction of a 1.5 mgd indirect reuse system, which
the TCEQ has referred to as a Raw Water Production Facility (RWPF).

To ensure significant reduction of bacteria, viruses and chemical compounds
usually found in wastewater effluent, indirect reuse now typically utilizes
membrane filtration (MF), which is the recommended pretreatment technology
upstream of reverse osmosis (RO) systems, followed by an RO system, further
followed by an advanced ultraviolet oxidation (UVO) treatment.

Secondary effluent (water that is already considered safe for discharging back into
the Rio Grande River) from a conventional WWTP should first be treated by an
MF system. An MF system is a low-pressure membrane with a pore size of 0.01
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micrometer (um). An MF system can remove most of the fine suspended solids
(more than 99% rejection), colloidal solids, bacteria and protozoa.

After the MF system, the membrane-filtered water (at this point the water is
considered high quality reuse water by the TCEQ) passes through an RO system,
a high-pressure process that forces water across a specialized membrane. An RO
system can reject high molecular weight organic matter, and total organic carbon
(TOC) rejection is normally higher than 96%, which reduces the risk of creating
disinfection byproducts in the blended water during downstream water treatment.
Removal of biochemical oxygen demand (BOD) and chemical oxygen demand
(COD) has been reported as high as 98% and 96% respectively, which reduces
likelihood of algae growth in the blended water supply. RO systems also separate
out minerals and other contaminants, including heavy metals, viruses, pesticides
and some personal care products (PCP), such as birth control products.

In the studies conducted so far on potable reuse treatment systems, high
percentages of organic contaminant removal are commonly reported. An RO
system can remove up to 99% of hormones and more than 95% of all tested
analytes, including 16 pharmaceuticals and three PCPs. In general, RO
membranes are able to reject most endocrine disrupters, pharmaceuticals and
PCPs, with the exception of low molecular weight compounds.

However, incomplete rejection of certain disinfection byproducts, and some
micropollutants of low molecular weight has been reported during full and pilot
scale high-pressure RO membrane applications. Organic chemicals of high
molecular weight are effectively rejected by MF/RO treatment, but those of low
molecular weight (less than 500 Daltons) are less effectively rejected and have
been detected in the RO permeate (RO treated water) at low concentrations.
While the low molecular weight compounds detected in product water are present
in trace concentrations well below health significance, a UVO system is now
typically used to destroy the low molecular weight compounds so they are no
longer found in the recycled water blended for potable reuse.

Although communities have accepted reclaimed or recycled water for non-
drinking purposes such as irrigation of parks, they have historically been less
likely to accept the use of recycled water as a drinking water source. The
perceived decrease in temporal and geographical distance between wastewater
and recycled water in potable reuse raises reservations amongst the community
about the safety and quality of the recycled water. Emotions, or the “yuck”
factor, play a major part in people’s lack of acceptance. Nevertheless, increased
community support has occurred in the last decade and important progress has
occurred in identifying factors of success or failure in the implementation of
indirect reuse projects. Five aspects have been identified by the Water
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Environment Foundation (WEF) for building and maintaining community support
in potable reuse projects:

e Managing information for all stakeholders;

e Maintaining individual motivation and demonstrating organizational
commitment;

e Promoting communication and public dialogue;

e Ensuring a fair and sound decision-making process and outcome; and

e Building and maintaining trust.

Effective communication between the community, key stakeholders and the
project team is crucial to achieve community support. All potable reuse projects
need to be accompanied by community education to demonstrate that the current
technology is adequate to protect human health. A timely and active
communication program to discuss the treatment processes, the risks, the
measures in place to control risks and the safety of the water, may help to increase
trust in the project. The experience in the US has indicated that community
understanding and acceptance may take several years, but that a broad community
communication approach is fundamental for the successful implementation of
indirect reuse projects. There are many examples where local communities have
rejected indirect potable reuse proposals because they were poorly informed or
insufficiently confident in the process. Some examples include the Dublin San
Ramon Services District in California and the Water Futures Toowoomba in
Queensland, where there was a lack of coordination between the authorities
involved in planning, health, water supply and environment, and/or inadequate
community consultation on the issue.

To produce raw water via an indirect reuse system, additional water must be
treated through the membrane system to allow for water recovery losses. For
example, a membrane filtration system is generally about 90% efficient, while an
RO system is only 75% efficient. So to produce 1,000 ac-ft (0.9 mgd), 1.3 mgd of
effluent must be sent to a membrane treatment system. The anticipated capital
cost to construct a 0.9 mgd indirect reuse system is approximately $7,000,000 (in
2012 dollars). However, as with the other water supply alternatives, there are
several inherent advantages and disadvantages to this alternative, which are listed
in Table 2-8.
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Table 2-8
Advantages and Disadvantages for Implementing Indirect Potable Reuse
Advantages Disadvantages

Provides an improvement in finished water quality Community opposition due to “yuck” factor
Provide additional raw water without purchasing Disposal of membrane treatment system
additional water rights wastewater (RO concentrate)
Can reduce salt concentrations in blended raw water, | Requires additional training to operate advanced
improving finished water quality from WTP treatment systems
Cost to provide a_ddltlonal water Is lower than most of Increased treatment costs above normal WWTP
the other alternatives, especially when accounting for . .
. ; operations and discharge of effluent
improved water quality

Another major benefit of indirect reuse water being added to a raw water supply is
in the nature of the blending results. RO permeate has almost no mineral content
following RO treatment and as a result tends to be highly aggressive. When RO
permeate is mixed with a raw water supply source (such as river water), the RO
permeate withdraws minerals from the original raw water supply to stabilize
itself. When the RO permeate withdraws minerals from the original raw surface
water, the overall blended water is observed to have lower mineral concentrations
as a result. Therefore, the overall blended quality of the water tends to improve.
Using the City of Roma current water demand (2.5 mgd) with a 0.9 mgd (1,000
ac-ft) indirect reuse system, two examples were developed to display the impacts
of an indirect reuse system on a water supply. In the first example (Table 2-9),
the total current City demand of 2.5 mgd is used and the 0.9 mgd indirect reuse
supply is added to the normal demand, resulting in a total flow of 3.4 mgd.

Table 2-9
Indirect Potable Reuse Blending Example No. 1
Data Typical River Typical RO Anticipated Blgnded
Water Permeate Water Quality

Flow (mgd) 25 0.9 3.4
TDS (mg/L) 1100 50 822
Chlorides (mg/L) 500 10 370
Sulfate (mg/L) 500 10 370
Hardness (mg/L as

Cacoy (mg 250 5 185
Turbidity (NTU) 10 0 7.4
TOC (mg/L) 3 0.1 2.2

In the second example (Table 2-10), the total current City demand of 2.5 mgd is
used and the 0.9 mgd indirect reuse supply is incorporated into the normal
demand, resulting in a total flow of 2.5 mgd. This example is intended to show
the impact on blended water quality by having the recycled water make up a
larger percentage of the total raw water supply used.
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Table 2-10
Indirect Potable Reuse Blending Example No. 2
Data Typical River Typical RO Anticipated Blended
Water Permeate Water Quality
Flow (mgd) 1.6 0.9 25
TDS (mg/L) 1100 50 722
Chlorides (mg/L) 500 10 324
Sulfate (mg/L) 500 10 324
Hardness (mg/L as CaCO3) 250 5 162
Turbidity (NTU) 10 0 6.4
TOC (mg/L) 3 0.1 2.0

With the two examples shown above, it should be apparent that the greater the
percentage of the recycled water in the blended water supply, the greater the
benefits of blending to improving raw water quality. By utilizing an indirect
potable reuse system, additional water supply could be obtained and the overall
raw water quality could be improved to the point that the new WTP may never
require adding RO treatment of its own.

However, the benefits of utilizing an indirect potable reuse system must be
tempered by the potential risks also involved. It is absolutely critical to maintain
an effective public education campaign when developing potable reuse projects to
ensure that the public feels that they are being kept well informed from start to
finish.

Direct Potable Reuse

Direct potable reuse (direct reuse) refers to the introduction of highly-treated
recycled water directly into a municipal water supply system. The obvious
advantages of direct reuse are the opportunity to reduce the distance that recycled
water would need to be pumped and eliminating the need to re-treat the water,
potentially significantly reducing operating costs. Direct reuse has the potential to
allow for full reuse of available recycled water in municipal areas, using the
existing water distribution infrastructure. However, the biggest problem with
direct reuse is community acceptance. The distinction that natural surface water
is pure and better is no longer valid in many areas, mostly due to discharges
of wastewater effluent and agricultural and urban runoff into raw water supplies.

A preference for indirect potable reuse has been evident in the past, since a
reliable source of water of a particular quality is required. Indirect reuse systems
normally make use of a natural storage buffer (reservoir or river), which provides
a safety net in that the need for any further treatment can be detected before
distribution. However, indirect reuse systems have their own problems in that any
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recycled water may be exposed to environmental contaminants. Key issues with
direct reuse are listed below.

e Direct reuse is technically demanding because wastewater requires more
extensive treatment prior to re-introduction to a WTP. In indirect reuse,
recycled water is discharged to receiving bodies of water such as lakes and
rivers; directly cycling the reclaimed water back into a drinking water
system requires physical and chemical treatment surpassing that necessary
for surface water discharge.

e Direct reuse has historically been contentious in society because of the
negative associations of wastewater. Although many communities already
practice indirect reuse because their drinking water intake lies downstream
of another municipality's WWTP, the idea of direct reuse is often more
upsetting. Citizen group reactions in areas where direct reuse has been
proposed tend to be strongly negative.

e While some of the initial upset over direct reuse can be attributed to a lack
of education of the realities of water treatment, direct reuse does suffer
some serious questions regarding health and hygiene. The dilution of
pollutants by receiving bodies of water in traditional indirect reuse plays a
significant role in cleaning the water. A system that loops back a large
quantity of its water volume creates the risk of concentrating pollutants
over time. While EPA-limited pollutants and pathogens are closely
monitored, there are other potential problem chemicals whose effects are
unknown. For example, many medications are excreted from the body
and are detectable in wastewater. Such chemicals are not on the list of
monitored pollutants, but would likely be present in recycled water.

To produce treated water via a direct reuse system, a similarly-sized MF/RO and
UV oxidation system must be designed. The anticipated capital cost to construct
a 0.9 mgd (1,000 ac-ft) potable reuse system is approximately $9,000,000 (in
2012 dollars). Note that the recommended treatment system for a direct potable
reuse system will be identical to an indirect potable reuse system. While this type
of treatment system must be used for direct reuse, it is not actually required for
most uses of indirect reuse. However, while a direct reuse system has not been
formally approved yet by the TCEQ, planned indirect potable reuse has been
utilized throughout the state, especially when using advanced membrane
treatment processes to treat the recycled water prior to blending with the raw
water supply. As with the other water supply alternatives, there are several
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inherent advantages and disadvantages to this alternative, which are listed in

Table 2-11.
Table 2-11
Advantages and Disadvantages for Implementing Direct Potable Reuse
Advantages Disadvantages
zlrjg\lli'g/es an improvement in finished water Community opposition due to “yuck” factor
Provide additional water without purchasing Disposal of membrane treatment system
additional water rights wastewater (RO concentrate)
Can reduce salt concentrations in blended Direct input to the distribution system can create
finished water, improving finished water quality | areas of varying water quality in the distribution
in distribution system system, leading to resident complaints
Provide additional treated water without re- Requires additional training to operate advanced
treating at the WTP treatment systems
Cost to provide addltlona_l water 1S Igwer than No official approval of direct reuse in the state as
most of the other alternatives, especially when
. . . yet by the TCEQ

accounting for improved water quality

If long-term implementation of reuse is recommended in the course of this Study,
it is likely that indirect reuse will be recommended rather than direct reuse.

Development of Brackish Groundwater

Throughout the Study Area, groundwater has provided water supplies that range from
sustainable municipal supplies to quantities of water suitable for irrigation, livestock, and
industrial supplies. The major aquifers that exist within the region include the Gulf Coast
aquifer, which underlies the entire coastal region of Texas, and the Carrizo-Wilcox
aquifer that exists in a broad band that sweeps across the state beginning at the Rio
Grande north of Laredo, then continuing northeasterly in an arc south and then east of
San Antonio before continuing on to the northeastern corner of Texas and into Louisiana.
These aquifers are delineated on the map in Figure 2-1 (*major and minor aquifers” in the
Rio Grande Water Planning Region).

In 2002, the TWDB designated the Yegua-Jackson aquifer as a minor aquifer in the State
of Texas. The primary rationale for this designation is that water use from the Yegua-
Jackson aquifer ranks in the upper half of annual water use for the minor aquifers, with
more than 11,000 ac-ft of water produced in 1997 across the State of Texas. In the Rio
Grande Valley, the Yegua-Jackson aquifer extends in a narrow band from the Rio Grande
through Starr, Zapata, and Webb counties (Figure 2-1).
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Figure 2-1
Major and Minor Aquifers in the Region M Water Planning Region

Less significant aquifers that exist within the region have not been designated by the
TWDB as “minor aquifers,” but they provide important water supplies for smaller areas.
In the Rio Grande Valley, other aquifers include the Rio Grande Alluvium, which is also
called the Rio Grande aquifer, and the Laredo Formation.

The concepts of groundwater availability and aquifer sustainability have been debated
significantly in recent years. For groundwater source availability, TWDB planning
guidelines require that regional planning groups “Calculate the largest annual amount of
water that can be pumped from a given aquifer without violating the most restrictive
physical or regulatory or policy conditions limiting withdrawals, under drought-of-record
conditions. Regulatory conditions refer specifically to any limitations on pumping
withdrawals imposed by groundwater conservation districts through their rules and
permitting programs.” This guideline requires that planning groups make a policy
decision as to the interpretation of the term *“most restrictive” as it relates to long-term
groundwater availability.
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TWDB further requires that “Once Groundwater Availability Model (GAM) information
is accessible for an area within a region, the Planning Group shall incorporate this
information in its next planning cycle unless better site-specific information is
developed.” The Rio Grande planning group (in the latest Region M Planning Study)
concluded that the two available GAMs are the most appropriate tool for analyzing
regional groundwater availability in the Region for the two major aquifers, the Carrizo-
Wilcox and Gulf Coast aquifers.

A GAM has not been completed for the Yegua-Jackson aquifer. Therefore, the
groundwater availability assessment for the Yegua-Jackson and other small aquifers are
based on published information, historical water use data from these aquifers, available
well and water level records, and the knowledge base of the consultant team. The Region
M planning group determined that it is in the best interest of the Region to maintain an
acceptable level of aquifer sustainability during the 50-year planning window, as well as
for future generations beyond the 50-year planning period. Thus, for the two major
aquifers for which GAMs exist, the groundwater availability for the planning period was
defined as the amount of groundwater that could be withdrawn from aquifers over the
next 50 years that would not cause more than 100 feet of water level decline in the
aquifers as compared to water levels in 2010. These criteria were used to guide the
development of the ground-water availability assessment and to determine groundwater
supply for each aquifer in each county. As noted above, water supply for the Yegua-
Jackson and other small aquifers was estimated from other information. The planning
group acknowledges that additional water does occur in storage within the aquifers and
that a portion of that water (above than the estimated supply) could be pumped if there is
not a groundwater conservation district in place to prevent such withdrawals.

Water contains a varying amount of TDS. Freshwater has a TDS content of less than
1,000 parts per million (ppm) and seawater normally has a TDS of 30,000 to 40,000 ppm.
Brackish water falls in between the two, with a TDS ranging between 1,000 to 10,000
ppm. Brackish water occurs along coastal areas where seawater meets freshwater
discharges and in areas of high salt occurrence in rocks and soils, where brackish
groundwater results, especially if rainfall is low and evaporation rates are high.

Much of the groundwater in the region is brackish (i.e., above 1000 ppm or mg/L of total
dissolved solids). In order to be used for municipal supply, the brackish groundwater
requires treatment. The portion of groundwater that is brackish has been estimated by
looking at the overall water quality in each county on an aquifer-by-aquifer basis. The
groundwater quality information is discussed in more detail in the following sections.

Gulf Coast Aquifer

The Gulf Coast aquifer exists in an irregular band along the Texas coast from the
Texas-Louisiana border to Mexico. Historically the Gulf Coast aquifer has been
used to supply varying quantities of water in Cameron, Hidalgo, Jim Hogg,
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eastern Starr, southeastern Webb, and southern Willacy counties as shown in
Figure 2-2 (Approximate Areas of Groundwater Aquifers in the Lower Rio
Grande Valley).

Total groundwater pumpage was approximately 22,770 ac-ft in 1997. In 1997,
municipal pumpage accounted for 11,665 ac-ft, irrigation for 6,550 ac-ft,
manufacturing use for 850 ac-ft, electric power generation for 720 ac-ft, mining
for 2,410 ac-ft, and livestock use for 575 ac-ft.

Figure 2-2
Approximate Areas of Groundwater Aquifers in the Lower Rio Grande Valley

The greatest total groundwater use in recent years was estimated at 37,990 ac-ft in
1991, primarily driven by irrigation demands of 26,540 ac-ft. The largest volume
of groundwater used to meet municipal demands was 11,685 ac-ft in 1996.
Because groundwater is usually considered as a secondary source, the higher
demand for groundwater has usually coincided with times when there was less
surface water available.

The Gulf Coast aquifer consists of interbedded clays, silts, sands, and gravels,
which are hydrologically connected to form a leaky aquifer system. In general,
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there are four components of this system: the deepest zone is the Catahoulla;
above the Catahoulla is the Jasper aquifer located within the Oakville Sandstone;
the Evangeline aquifer contained within the Fleming and Goliad sands is
separated from the Jasper by the Burkeville confining layer; and the uppermost
aquifer—the Chicot—consists of the Lissie, Willis, Bentley, Montgomery,
Beaumont, and overlying alluvial deposits. In the Rio Grande Valley, these
overlying alluvial deposits include portions of the Rio Grande alluvium. These
zones extend into Zapata and Webb counties, but produce smaller quantities of
water in these areas.

The primary water-producing zone varies from one area of the region to another.
The Chicot aquifer is the primary water-producing zone in western Cameron and
eastern Hidalgo counties. The Evangeline aquifer produces significant quantities
of water in Cameron, Hidalgo, and Willacy counties. The Oakville Sandstone
produces significant quantities of water in northeastern Starr County,
northwestern Hidalgo County, and a portion of Jim Hogg County. The Catahoula
formation produces small to moderate quantities of water in Webb County.

Recharge to the Gulf Coast aquifer occurs primarily through percolation of excess
precipitation, which is precipitation that does not run off of the land surface or is
not lost through evapotranspiration. This may be supplemented in some areas by
the addition of irrigation water from the Rio Grande. In some areas recharge may
be limited by shallow subsurface drainage systems designed to control the buildup
of salts resulting from continued irrigation operations.

Although there are significant quantities of groundwater available, groundwater
has not been heavily used and water levels have remained relatively stable over
the years. The Gulf Coast aquifer is basically considered to be full. Well yields
can vary significantly. In the Oakville Sandstone, average production is about 120
gallons per minute (gpm), while in the Chicot aquifer the average well yield is
about 10 times this rate, or 1,200 gpm. In the Catahoula formation, yields range
from 30 to 150 gpm.

The Region M Planning Study estimated volumes of groundwater available for
development from the Gulf Coast Aquifer are provided in Table 2-12. As
discussed previously, these groundwater availability estimates for the Gulf Coast
aquifer were based on simulations with the Southern Gulf Coast GAM.
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Projected Groundwater Availability (in acre-ft) from the Gulf Coast Aquifer

Table 2-12

County

Buildout

River Basin 2010 2020 2030 2040 (2060)

Starr

Nueces-Rio Grande 3,040 3,040 3,040 3,040 3,040

Starr

Rio Grande 4,560 4,560 4,560 4,560 4,560

Total for Starr County 7,600 7,600 7,600 7,600 7,600

Carrizo-Wilcox Aquifer

The Carrizo Sand outcrops in a very small area in northwest Webb County,
approximately 60 miles to the north-northwest of Laredo. The formation
continues north into Dimmit, Zavala, and Maverick counties, roughly parallel in
orientation to those formations occurring to the east and south.

The Carrizo Sand is a coarse to fine grained, massive, loosely cemented, cross-
bedded sandstone with some interbedded thinner sandstones and shales. It yields
moderate to large quantities of groundwater, but the yield decreases with distance
from the outcrop as the formation dips southeastward. Recharge occurs primarily
through exposure of the Carrizo Sand to precipitation at the outcrop and where the
outcrop is incised by creeks or streams. A groundwater model has recently been
developed for the Carrizo aquifer and further study is underway by the TWDB to
fully assess the recharge and potential yield of this aquifer.

Minor Aquifers

Other aquifers included in the Rio Grande Valley that are known to supply
groundwater include the Yegua-Jackson aquifer, Rio Grande Alluvium and the
Laredo Formation. Although the Rio Grande Alluvium exists in the northern
portion of the Rio Grande Valley, most of the production from this formation
occurs in the three most southern counties - Cameron, Hidalgo, and Starr. The
Laredo Formation is primarily utilized in Webb County.

The Yegua-Jackson aquifer extends in a narrow band from the Rio Grande and
Mexico across the State to the Sabine River and Louisiana. In the Rio Grande
Valley, the Yegua-Jackson aquifer extends in a narrow band from the Rio Grande
through Starr, Zapata, and Webb counties. The amount and type of use from the
Yegua-Jackson aquifer vary across the region.

The Rio Grande Alluvium primarily provides water in Hidalgo and Starr counties
within about five miles of the Rio Grande River. The quantities of water
produced from this formation are probably included in the estimates of pumpage
from the Gulf Coast aquifer by the TWDB because it is difficult to separate the
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surface deposits of the Rio Grande Alluvium from those of the Gulf Coast aquifer.
The main differentiating characteristic is that the Rio Grande Alluvium is
considered to be more permeable. The Laredo Formation is located in
southeastern Webb County and northern Zapata County.

The estimates of past groundwater use from “other aquifers” in the Region M
Planning Study includes four counties: Maverick, Webb, Zapata, and Starr. The
aquifers that may be included in these estimates of use are the Rio Grande
Alluvium, Laredo Formation, and the Catahoula Formation in Webb County. The
total estimated groundwater use for each year is 1,172 ac-ft.

The Yegua-Jackson aquifer consists of complex associations of sand, silt, and
clay deposited during the Tertiary Period. Net sand thickness is generally less
than 200 feet at any location within the aquifer. Water quality varies greatly
within the aquifer, and shallow occurrences of poor-quality water are not
uncommon. In general, however, small to moderate amounts of usable quality
water can be found within shallow sands (less than 300 feet deep) over much of
the Yegua-Jackson aquifer. Although the occurrence, quality, and quantity of
water from this aquifer are erratic, domestic and livestock supplies are available
from shallow wells over most of its extent. Locally, water for municipal,
industrial, and irrigation purposes is available. Yields of most wells are small,
less than 50 gallons per minute (gpm), but in some areas, yields of adequately
constructed wells may be as high as 500 gpm.

The Rio Grande Alluvium exists in Hidalgo County as a river alluvium, but
transitions in Cameron County to a more deltaic type of deposit. The material
composing the alluvium is highly variable from one location to another. The
alluvium has generally been divided into three layers: shallow (less than 75 feet),
middle (75 to 150 feet), and deep (150 to 225 feet).

Yields are generally higher in the deeper zone and closer to the Rio Grande River.
Recharge is primarily through interaction with the Rio Grande River, with some
surface recharge. Water levels have generally been stable. There is currently
additional research being done by the TWDB to further identify the thickness and
properties of this groundwater source.

The TWDB has not tracked water usage in the Yegua-Jackson aquifer because it
was designated a minor aquifer in 2002. There will be a GAM available for the
Yegua-Jackson aquifer in the future. Therefore, estimates of groundwater
availability for the Yegua-Jackson aquifer (Table 2-13) were based in part on the
historical TWDB estimate of groundwater from the “other” aquifers in the region.
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Table 2-13
Projected Groundwater Availability (in acre-ft) from the Yegua-Jackson Aquifer
Buildout
County 2010 2020 2030 2040 (2060)
Starr 2,000 2,000 2,000 2,000 2,000
Total 2,000 2,000 2,000 2,000 2,000

Historically, the TWDB has arbitrarily set a limit of 10,000 ac-ft per year for
“Other Aquifers” in select counties (Table 2-14). This may exceed what can
actually be produced in many cases, and in some cases may be much less than
actual production. It is beneficial to note that the total historical use for all “other

aquifers” in all counties has not exceeded 5,000 ac-ft per year. The existing
TWDB estimates of water availability have been adopted.
Table 2-14
Projected Groundwater Availability (in acre-ft) from “Other Aquifers”
. . Buildout
County River Basin 2010 2020 2030 2040 (2060)
Starr Nueces-Rio Grande 2,291 2,291 2,291 2,291 2,291
Starr Rio Grande 7,709 7,709 7,709 7,709 7,709
Total for Starr County 10,000 10,000 10,000 10,000 10,000

Enprotec / Hibbs & Todd, Inc.
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On September 1, 2005, the Texas Legislature passed House Bill (HB) 1763 that
presented changes in how groundwater availability is determined in Texas. In its
more important changes, HB1763:

1) Regionalizes decisions on groundwater availability;

2) Requires regional water planning groups to use groundwater
availability numbers from the groundwater conservation districts; and

3) Defines a permitting target/cap for groundwater production.

These changes affect the rules and plans of groundwater conservation districts,
various groundwater supply projects planned around the state, and the regional
and state water plans. It also affects the ability of political subdivisions to get
state loans for groundwater projects, even if those projects are in areas with no
groundwater conservation districts.

Groundwater Management Areas have been around for more than 50 years. Until
September 2001, the main purpose was the creation of groundwater conservation
districts. After 2001, the primary purpose has been joint planning. However, in
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2005, HB1763 required joint planning among groundwater conservation districts
within groundwater management areas. The most important part of the joint
planning is to determine desired future conditions and calculate managed
available groundwater values.

Before HB1763, regional water planning groups were only required to consider
the information from the groundwater management plans. This in turn allowed
the planning group to determine planning values for groundwater availability
without being required to use those values submitted in the groundwater
management plans. With the passage of HB1763, regional water planning groups
are now required to use managed available groundwater for their groundwater
availability estimates. The TWDB recommends that regional water planning
groups consider broadening their strategies in terms of both quantity and source to
take into consideration changes in groundwater availability for planning purposes.

The process begins with the development of desired future conditions. These are
defined as the desired, quantified conditions of groundwater resources (i.e. water
levels, water quality, spring flows, or volumes) at a specified time or times in the
future or in perpetuity. Groundwater Conservation Districts must go through the
process of joint planning to define these desired future conditions. GAMSs must
be used in this analysis. When submitting desired future conditions, the TWDB
requires the following:

1) Physically compatible conditions;

2) Copies of the groundwater management area meeting postings and
minutes, with the complete voting record by member, of the
groundwater management area’s public meetings at which the desired
future conditions were adopted;

3) A resolution signed by the groundwater management area member
district representatives adopting the desired future conditions;

4) The name of a designated representative of the groundwater
management area for TWDB staff to contact as necessary; and

5) Any other information the Executive Administrator of the TWDB or
designee may require.

After this information is submitted, the TWDB provides each district and regional
water planning group in the groundwater management area with the values of
managed available groundwater based on the desired future conditions.
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State law allows for the filing of a petition with the TWDB appealing the
reasonableness of a desired future condition. A person with a legally defined
interest in groundwater in the groundwater management area, a groundwater
conservation district in or adjacent to the groundwater management area, or a
regional water planning group for a region in the groundwater management area
may file a petition with the TWDB appealing the approval of a desired future
condition. The petition must be filed within one calendar year of the adoption of
the desired future conditions. The complete petition must first be provided to the
groundwater conservation districts 30 days before a petition is filed with the
TWDB.

After a series of notices and hearings, the Executive Administrator will prepare a
list of findings based on the evidence and may provide a summary, an analysis,
and recommendations relating to the groundwater conservation districts’
groundwater management plans and desired future condition. If the TWDB finds
that the desired future condition is reasonable, the Executive Administrator will
send a letter to the petitioner and the groundwater conservation districts noting the
TWDB’s decision. If the TWDB finds that the desired future condition is not
reasonable, then the TWDB will prepare a report that includes a list of findings
and recommended revisions to the desired future condition. The groundwater
conservation districts are then required to revise their desired future condition in
accordance with the TWDB’s recommendations and submit the revised desired
future condition to the TWDB.

Currently four groundwater conservation districts exist in the region, Brush
Country, Kenedy County, Red Sands, and Starr County. Starr County
Groundwater Conservation District (District) is located in Starr County. They just
completed appointing its board of directors for the district and have been working
closely with TWDB and other local districts to help construct their Groundwater
Conservation Management Plan. The District is currently in the process of
registering all wells and receiving the required permits for the wells.

To produce raw water via a brackish groundwater system, two key components
are required, a well supply system and an advanced treatment system. Since the
majority of groundwater historically utilized in the Rio Grande Valley for
municipal use is brackish, RO treatment is required. To produce 1,000 ac-ft (0.9
mgd), 1.3 mgd of groundwater must be pumped from the ground and sent to an
RO membrane treatment system. As discussed above, groundwater wells drilled
into the Gulf Coast Aquifer, Carrizo-Wilcox Aquifer and Rio Grande River fed
alluviums have historically not produced large flow rates on a per-well basis.
Therefore, it is likely that a well field would need to be constructed, with a
minimum of 5 wells (with one redundant), sized at approximately 250 gpm each.
With a typical cost of $500,000 (in 2012 dollars) for a shallow well (less than
1,000 feet deep), the anticipated capital cost to construct a 0.9 mgd brackish
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groundwater well and RO treatment system is approximately $7,500,000 (in 2012
dollars). However, as with the other water supply alternatives, there are several
inherent advantages and disadvantages to this alternative, which are listed in

Table 2-15.

Table 2-15
Advantages and Disadvantages for Developing a Brackish Groundwater Supply

Advantages

Disadvantages

Provides an improvement in either raw or
finished water quality

Disposal of membrane treatment system
wastewater (RO concentrate)

Provide additional water without purchasing
additional water rights

Requires additional training to operate advanced
treatment systems

Can reduce salt concentrations in blended raw
and/or finished water, improving raw and/or
finished water quality

Direct input to the distribution system can create
areas of varying water quality in the distribution
system, leading to resident complaints

Provide additional treated water without re-
treating at the WTP or can blend RO permeate
with raw water to improve raw water quality

Based on historical groundwater usage in Starr
County, there appears to limited availability of
groundwater in the Study Area

Cost to provide additional water is lower than
some of the other alternatives, especially when -
accounting for improved water quality

A key benefit from this alternative is that while increasing the total water supply for each
utility, it can also improve the quality of the raw water (if the RO permeate is blended
with raw water).

FUTURE REGULATIONS AND IMPACT ON SUPPLY AND TREATMENT

Of the key issues evaluated in identifying future water supplies, the concern over future water
quality should take highest priority. The quality of the water coming from the Rio Grande River
has deteriorated over the past several decades and will likely continue to deteriorate over the next
thirty years. The primary water quality changes have occurred with dissolved constituents such
as TDS, dissolved chlorides and dissolved sulfates. TDS consists of salts that can leach into the
river from rock formations and from the discharge of WWTP effluent into the river.

A hundred years ago the Rio Grande River was a wide, deep, fast-moving river that sent a
substantial volume of water along the Rio Grande Valley to discharge into the ocean. Over the
past hundred years, more and more of the daily river water flow has been diverted, initially for
agricultural use and now with an ever-increasing change toward municipal use. As more water
was diverted from the Rio Grande River over the years, the river became shallower in areas
allowing for greater evaporation, which results in greater concentration of salts in the river water.
Over the past thirty years, an increasing number of WWTPs have been placed online, with many
of the WWTPs discharging either directly or ultimately into the river. Between the evaporation
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and WWTP effluent discharges, the salinity of the river has increased substantially over the past
thirty years. As a result, the increasing salinity is and will continue to impact treatment
performance of WTPs.

The WTPs in the Study Area are of a conventional type. Conventional WTPs consist of
coagulation, flocculation, sedimentation and dual-media filtration. The primary goal of
conventional treatment WTPs is to remove most suspended solids, which can contain suspended
organics, bacteria and viruses. However, a conventional WTP cannot remove fine particles of
suspended solids and dissolved solids. Over the past 10 years utilities using conventional WTP
processes have been seeing increasing difficulty in maintaining the same quality of finished
water as the raw water quality has deteriorated, especially during the summer time when the river
water temperature is higher, organic content is higher, and evaporation is at its highest, resulting
in the highest concentration of salts in the water.

While the TCEQ has not yet begun widespread enforcement of its secondary drinking water
standard (SDWS) limits, many utilities over the past five years have begun to invest in
alternative and innovative treatment technologies to improve the quality of their drinking water.
One example of this is utilizing membrane filtration in lieu of granular media filtration, which is
still used in most conventional WTPs. Membrane filtration, such as microfiltration (MF) or
ultrafiltration (UF) provide significantly improved performance in removing smaller suspended
particles in the finished water, making it much easier for utilities to maintain compliance with the
recent, more stringent Long Term 2 Enhanced Surface Water Treatment Rule (LT2ESWTR).

In addition, utilities using water supplies that are high in TDS, which is considered by the EPA
to be above 500 milligrams per liter (mg/L), are starting to also invest in desalination (removal of
dissolved salts) technologies such as RO, electrodialysis (ED) and electrodialysis reversal
(EDR). With these technologies, a utility can substantially reduce TDS, chlorides, sulfates and
hardness, providing a much higher quality of finished water than conventional WTPs can
provide. An additional discussion on membrane filtration and RO treatment is included in the
TM discussing water treatment, distribution and O&M alternatives. As alternative water
supplies are evaluated in this Study, the potential increased treatment requirements of the water
supply will be determined and how it impacts the feasibility of each potential water supply.

ALTERNATIVE RECOMMENDATIONS AND COSTS

When considering development of new water supplies, the cost frequently is fairly high, so
identifying anticipated advantages, disadvantages and potential fatal flaws with each proposed
new water supply is critical in identifying projects to implement as a result of this Study. The
potential advantages and disadvantages for water supply alternatives are identified below in
Table 2-16.

A brief discussion on how each alternate water supply could be developed, conceptual cost of
development, and feasibility was included in the previous sections of this TM. For the sake of
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providing a comparable evaluation of feasibility and anticipated capital costs, the water supply
goal in the previous sections was based on acquiring 1,000 ac-ft of municipal raw water supply
from each supply alternative.

In addition, a key issue observed with several of the alternatives is that obtaining additional
water rights via purchasing more water rights, leasing more water rights or obtaining a Bed and
Banks permit could increase the total raw water supply, but will not improve the quality of the
raw/finished water. For the other evaluated alternatives (indirect potable reuse, direct potable
reuse and brackish groundwater development) in this TM, an overall improvement in water
quality can be obtained along with the development of addition water supplies. In order to
provide a more fair comparison of benefits versus costs for each alternative, potential treatment
costs were developed for providing an additional RO treatment system as a future option to
prepare for the likelihood of TCEQ enforcing SDWS limits for TDS, chlorides and sulfates in the
future.
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Table 2-16

Advantages and Disadvantages for Water Supply Alternatives

Water Supply
Alternative

Advantages

Disadvantages

Purchasing water
rights

Simpler than other water supply alternatives to
accomplish.

May not be able to find sufficient water rights to
purchase when needed. Additional water rights
must be purchased to convert to guaranteed
municipal rights. May not qualify for funding via
traditional funding methods. Does not provide an
improvement in finished water quality.

Leasing water
rights

Simplest of water supply alternatives to accomplish.
Could provide necessary surface water rights at one
of the lowest costs in the evaluated alternatives.

Sufficient water rights to lease may not be
available when needed. The more limited the
availability of water rights to lease, the higher the
cost of leasing per ac-ft. Water rights leased in
one year may not be available the following year.
May not qualify for funding via traditional funding
methods. Does not provide an improvement in
finished water quality.

Obtain water
rights via Bed
and Banks
authorization

Lowest cost in the evaluated alternatives to provide
additional water rights. Water rights should convey
as municipal use at 1:1. If a Bed and Banks
authorization is approved, collection and treatment of
wastewater from other areas could increase available
Bed and Banks water.

Bed and Banks authorization may not be approved
due to downstream opposition. A Bed and Banks
authorization may not grant full amount of water
rights in comparison to effluent put back into river.
May not qualify for funding via traditional funding
methods.

Develop new
raw water supply
via indirect
potable reuse

Provides an improvement in finished water quality.
Provides additional raw water without purchasing
additional water rights. Can reduce salt
concentrations in blended raw water, improving
finished water quality from WTP. Cost to provide
additional water is lower than most of the other
alternatives, especially when accounting for
improved water quality.

Community opposition due to “yuck” factor.
Disposal of membrane treatment system
wastewater (RO concentrate). Requires additional
training to operate advanced treatment systems.
No official approval of direct potable reuse in
Texas by the TCEQ.

Develop new
finished water
supply via direct
potable reuse

Provides an improvement in finished water quality.
Provides additional water without purchasing
additional water rights. Can reduce salt
concentrations in blended finished water, improving
finished water quality in distribution system. Provide
additional treated water without re-treating at the
WTP. Cost to provide additional water is lower than
most of the other alternatives, especially when
accounting for improved water guality.

Community opposition due to “yuck” factor.
Disposal of membrane treatment system
wastewater (RO concentrate). Direct input to the
distribution system can create areas of varying
water quality in the distribution system, leading to
resident complaints. Requires additional training
to operate advanced treatment systems.

Develop new
raw/finished
water supply via
brackish
groundwater

Provides an improvement in either raw or finished
water quality. Provides additional water without
purchasing additional water rights. Can reduce salt
concentrations in blended raw and/or finished water,
improving raw and/or finished water quality.
Provide additional treated water without re-treating at
the WTP or can blend RO permeate with raw water
to improve raw water quality. Cost to provide
additional water is lower than some of the other
alternatives, especially when accounting for
improved water quality.

Disposal of membrane treatment system
wastewater (RO concentrate). Requires additional
training to operate advanced treatment systems.
Direct input to the distribution system can create
areas of varying water quality in the distribution
system, leading to resident complaints. Based on
historical groundwater usage in Starr County, there
appears to limited availability of groundwater in
the Study Area.
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For the sake of comparison, RO treatment systems for the first three water supply alternatives are
also based on developing 1,000 ac-ft of municipal water, with the associated RO benefits of
treating that water volume daily. The associated capital cost comparison for each alternative is
included in Table 2-17.

Table 2-17
Capital Cost Comparison for Water Supply Alternatives
Conceptual Capital Cost

Water Supply Alternative (in 2012 Dollars)
Purchasing water rights $5,700,000
Leasing water rights $50,000 - $100,000 per year

Obtain water rights via Bed and Banks

authorization $100,000 - $200,000

Develop new raw water supply via indirect

potable reuse $7,000,000
Develop new finished water supply via $9.000.000
direct potable reuse ;,000,

Develop new raw/finished water supply $7 500.000

via brackish groundwater

Based on the review of advantages, disadvantages and conceptual capital costs for each water
supply alternative, several recommendations have been developed for the path forward. The
recommendations with respect to each evaluated water supply alternative are discussed in further
detail below.

Bed and Banks Authorization — The City of Roma should begin discussions with its
City Attorney regarding development of a Bed and Banks authorization application. eHT
can assist the City in discussing the potential for obtaining a Bed and Banks authorization
with the TCEQ to determine the likelihood both of obtaining an authorization and the
potential amount of water rights that could be developed. These efforts should begin
prior to consideration of any other alternatives due to the extremely low cost to develop
additional water rights.

Indirect Potable Reuse — Pending the outcome of the Bed and Banks review with the
TCEQ and attorneys, the City of Roma should consider the development of an indirect
potable reuse program. If little to no water rights credits can be obtained via a Bed and
Banks authorization, consideration should be given to developing an advanced treatment
system to allow for augmenting the City’s existing raw water supplies via indirect potable
reuse. The early planning stages for this alternative could also be completed in
conjunction with early development of groundwater.
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e Brackish Groundwater — Efforts during the early planning stages of this alternative
could be accomplished in parallel to any other water supply alternative development
efforts.  More specifically, efforts to develop potential test well sites could be
accomplished in conjunction with planning efforts to develop an indirect potable reuse
system.

e Leasing of Water Rights — Since the City still has sufficient water rights to meet its own
needs, little effort may be required to lease additional water rights at this time. However,
it may be worthwhile for the City to identify potential leasing options for the future to be
prepared to meet short-term needs.

e Purchase of Water Rights - Since the City still has sufficient water rights to meet its
own needs, little effort may be required to purchase additional water rights at this time.
However, it may be worthwhile for the City to identify potential purchasing options for
the future to be prepared to meet near future needs.

e Direct Potable Reuse — Direct potable reuse should be only considered as a last resort.
If little to no water rights credits can be obtained via a Bed and Banks authorization,
consideration should be given to developing an indirect potable reuse prior to considering
direct reuse.
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This Technical Memorandum (TM) summarizes the findings of Task Ill of the City of Roma
Regional Water Planning Study (the Study). The focus of Task Il of the Study is the preparation
of water treatment system alternatives for the Study Area.

Activities in Task 111 included the following:

v Determine useful life of each facility;

v Determine treatment capacity;
v Determine available capacity;
v’ Evaluate potential for regional water treatment;
v Determine anticipated treatment requirements over the 30-year planning horizon;
v Develop water demand by service areas over the 30-year planning horizon;
v Develop anticipated opinions of probable cost for treatment; and
v’ Prepare a technical memorandum summarizing the findings.
BACKGROUND

The historical reliance on individual utilities to provide basic water services in the Study Area
has ensured more local oversight of utility operations and associated fees. However, this
dispersed approach to utilities provision and management has also resulted in inevitable
duplication and inefficiencies as the overall area has grown. For example, there are currently
three (including City of Rio Grande City) water treatment plants (WTPs) operating in and around
the Study Area, whereas many similar-sized areas can function efficiently and cost-effectively
with only one large treatment facility for each type of service.

Such economies of scale in other communities provide benefits such as:

e More unified administration, operations, purchasing;

e Cost sharing for staff training and certification;

e Reduced number of State discharge permits and points of effluent discharge into area
waterways;

e Reduced paperwork, monitoring, reporting and enforcement activity associated with
each treatment plant; and

e Typically much lower cost of treatment per gallon.

The potential benefits of “regionalization” or “consolidation” of utility providers are important
enough that unique opportunities should be identified and pursued where they make sense and
have a good chance to benefit all parties. Such opportunities will gradually come about as the
overall region approaches build-out, as debt assumption becomes less of a factor, and through
attrition as older systems face difficulties in meeting maintenance and rehabilitation needs, and
further State and Federal regulatory mandates come along.
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This TM addresses the fundamental questions of how particular consolidations might be
accomplished with respect to meeting treatment goals. Incorporation of the results of this TM,
along with results from the water distribution system alternatives TM (TM No. 4) and the
operation and maintenance (O&M) alternatives TM (TM No. 5) should lead to technically sound
engineering master plans to guide ongoing water system investments and management activities
by the City of Roma and the other participating utilities. The goals of this TM are to:

e Identify and discuss future WTP sizing requirements for each utility;

e ldentify and discuss current and future regulatory impacts on water treatment
requirements;

e ldentify and discuss current and future water quality needs and how it can impact water
treatment requirements; and

e Develop potential WTP regionalization scenarios.

FUTURE REGULATIONS AND IMPACT ON SUPPLY AND TREATMENT

When identifying potential WTP regionalization alternatives, the concern over future water
quality should take high priority. The quality of the water coming from the Rio Grande River
has deteriorated over the past several decades and will likely continue to deteriorate over the next
thirty years. Changes in water quality have occurred with respect to increasing levels of
dissolved contaminants such as total dissolved solids (TDS), chlorides and sulfates. TDS
consists of salts that can leach into the river from rock formations, evaporation (and resulting
concentration of existing salts in the water) and from the discharge of wastewater treatment plant
(WWTP) effluent into the river. The salinity of the river has increased substantially over the past
thirty years and as a result, water quality will likely become one of the predominant issues (if not
the most predominant) impacting treatment requirements for WTPs in the Rio Grande Valley.

Within the United States, regulatory agencies such as the Environmental Protection Agency
(EPA) and the Texas Commission on Environmental Quality (TCEQ) are starting to push
utilities that rely on water supplies high in TDS (which is considered to be above 500 milligrams
per liter [mg/L]) to start investing in desalination (removal of dissolved salts) technologies such
as reverse osmosis (RO), electrodialysis (ED) and electrodialysis reversal (EDR). With these
technologies, a utility can significantly reduce TDS, chlorides, sulfates and in most cases
hardness, providing a substantially higher quality of finished water than conventional WTPs can
provide.

While the TCEQ has not yet begun widespread enforcement of its secondary drinking water
standards (SDWS), many utilities in Texas over the past ten years have begun to invest in
alternative and innovative treatment technologies to improve drinking water quality. One
example of this is in utilizing membrane filtration in lieu of granular media filtration (which is
still used in most conventional WTPs). Membrane filtration such as microfiltration (MF) or
ultrafiltration (UF) provides significantly improved performance in removing smaller suspended
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particles in the finished water, making it much easier for utilities to maintain compliance with the
recent, more stringent Long Term 2 Enhanced Surface Water Treatment Rule (LT2ESWTR).

In addition, some utilities have also begun to incorporate desalination technologies into their
treatment facilities. In most cases, the addition of desalination technology is a direct result of the
treatment requirements to develop a new water supply source, such as brackish groundwater or
potable reuse of reclaimed wastewater treatment plant (WWTP) effluent. In other cases, the only
available water supply to a utility may have such a high salinity that desalination is the only
feasible method for utilizing that water supply.

As various regionalization alternatives are evaluated in this Study, potential increased treatment
requirements of the water supply and how those treatment requirements impact the feasibility of
each regionalization alternative will be determined.

DESIGN GUIDELINES FOR A NEW WATER TREATMENT PLANT

The goals of this section are to discuss the various water treatment technologies currently
available, and the treatment requirements that would likely need to be met with a new WTP,
regardless of the regionalization alternative ultimately recommended. Historically, most WTPs

have used conventional treatment processes.

Conventional Treatment Technology

Conventional WTPs consist of coagulation, flocculation, sedimentation and dual-media filtration.
The primary goal of conventional treatment WTPs is to remove most suspended solids, which
can contain suspended organics, bacteria and viruses.

Coagulation can successfully remove a large amount of organic compounds, including some
dissolved organic material, which is referred to as natural organic matter (NOM) or dissolved
organic carbon (DOC). Coagulation can also remove suspended particles, including inorganic
precipitates, such as iron and manganese. A large amount of DOC can give water an unpleasant
taste and odor, as well as an orange or brown discoloration. While coagulation can remove
particles and some dissolved matter, the water may still contain pathogens. In previous studies,
it was found that coagulation and sedimentation can only remove roughly 25-80 percent of
viruses and 30-85 percent of bacteria. When the pathogens are removed from the water, they are
removed mainly because they are attached to the dissolved substances that are removed by
coagulation. In Exhibit 3-1, the coagulants have been added to the water, and the particles are
starting to bind together and settle to the bottom.
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Exhibit 3-1
Coagulation Effects in Jar Testing

The coagulation process involves adding iron or aluminum salts, such as aluminum sulfate
(alum), aluminum chlorohydrate (ACH), ferric sulfate, ferric chloride or polymers, to the water.
These chemicals are called coagulants, and have a positive charge. The positive charge of the
coagulant neutralizes the negative charge of dissolved and suspended particles in the water.
When this reaction occurs, the particles bind together, or coagulate, into a floc (this process is
also called flocculation). The larger particles, or floc, are heavy and quickly settle to the bottom
of the basin. This settling process is called sedimentation. Exhibit 3-2 illustrates the basic
reactions and processes that occur during coagulation, flocculation and sedimentation.

Components producing turbidity
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Exhibit 3-2
Conventional Coagulation, Flocculation and Sedimentation Processes

As coagulation and sedimentation cannot remove all of the viruses and bacteria in the water, it
cannot produce safe drinking water via these processes alone. It is, however, an important
primary step in the water treatment process, because coagulation and sedimentation removes
many of the particles, such as DOC, that make water difficult to disinfect. Because coagulation
and sedimentation remove some of the dissolved substances, less chlorine must be added to
disinfect the water. While using less chlorine can reduce O&M costs, the primary benefit to
reducing DOC is that a reduced amount of dangerous disinfection by-products (DBPs) such as
trihalomethanes (THMs) and haloacetic acids (HAAS) are formed when the water comes into
contact with chlorine.
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The second major process in a conventional WTP is filtration, which removes particulate matter
from water by forcing the water to pass through porous media. A WTP filtration system consists
of filters with varying sizes of pores, and is designed to operate as either a single-media (sand),
dual-media (sand and anthracite) or tri-media (sand, anthracite and garnet) granular media filter.

There are two basic types of conventional filtration; slow filtration and rapid filtration. Slow
filtration is a biological process, because it uses bacteria to treat the water. The bacteria establish
a community on the top layer of sand and clean the water as it passes through, by digesting the
contaminants in the water. The layer of microbes is called a schmutzdecke (or biofilm), and
requires cleaning every couple of months, when it gets too thick and the flow rate declines.
After the schmutzdecke is removed, the bacteria must be allowed several days to reestablish a
community before filtering can resume. Slow filtration systems have been used for many years,
with the earliest systems operating in London in the 19™ century.! However, slow filtration
systems require large areas of land to operate, because the flow rate of the water ranges from 0.5-
1.3 gallons per minute per square foot (gpm/ft®). Due to the land area required and the downtime
for cleaning, rapid filters (developed in the early 20" century) have become much more prevalent
today than slow filters.

Rapid filtration is a physical process that removes suspended solids from the water in the same
manner as slow filters, but at a much higher rate. Rapid filtration is much more common than
slow filtration, because rapid filters have fairly high flow rates and require relatively little space
to operate. In fact, during rapid filtration, water can be filtered up to a rate of 6.5 gpm/ft2. Rapid
filters require periodic cleaning, called backwashing, where filtered (clean) water is pumped
back into the filter structure from the clean side of the filter and flushes the trapped solids out of
the filter. Backwashing typically requires the use of 10-20 percent of the daily production of
filtered water to be diverted for cleaning.

Advanced Treatment Technologies

A conventional WTP cannot remove fine particles of suspended solids and dissolved solids.
Over the past 10 years utilities using conventional WTP processes have been seeing increasing
difficulty in maintaining the same quality of finished water if the raw water quality deteriorates.

The ability of conventional treatment, such as sedimentation and granular media filtration, is
compared below (refer to Exhibit 3-3) with different types of membrane filtration, including
microfiltration (MF), ultrafiltration (UF), nanofiltration (NF) and reverse osmosis (RO).
Particles with a diameter greater than one millimeter, such as gravel and sand, are removed
through the sedimentation process. Particles with a diameter greater than 100 microns (or 0.1
millimeter), can be removed through granular media filtration. As the pore size decreases, a
greater proportion of material is retained as the water passes through the filter.

! Safewater.org, Conventional Water Filtration
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Exhibit 3-3
Comparison of Filtration Technologies

MF and UF filtration systems have a wider spectrum of particle removal capabilities than
conventional media filtration. Conventional single-, dual-, or tri-media filters usually have lesser
removal efficiency in terms of raw water organics in suspended form, DBP precursors, fine
particles, silt and pathogens. Membrane filtration technologies are also less prone to upsets
caused by seasonal changes in source water temperature, pH, turbidity, color, pathogen
contamination and size and type of water particles, because their primary treatment mechanism is
a mechanical particle removal through fine-pore membranes. Therefore, for applications where
raw water quality experiences significant seasonal variations, and presents a challenge in terms
of high pathogen, fine particles, and elevated particulate organics contamination, membrane
filtration technologies are likely to offer performance benefits.

Membrane Treatment Technology

Membrane technology uses selectively permeable membranes to remove impurities from water.
There are four general classes of membranes, including:

e Microfiltration (MF)

e Ultrafiltration (UF)

e Nanofiltration (NF)

e Reverse Osmosis (RO)
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MF and UF membranes are classified as low-pressure membranes, or less than 100 pounds per
square inch (psi) operating pressure, while NF and RO are classified as high-pressure (greater
than 100 psi operating pressure), diffusion-controlled membranes. The type of membrane
dictates the selectivity of the process. MF and UF membranes are usually considered as an
alternative to more conventional filtration technologies such as single-, dual- or tri-media
granular media filters.

MF has a pore size range of 0.1 to 5.0 microns and is capable of removing most bacteria and
both Giardia and Cryptosporidium cysts, but is generally incapable of removing viruses and
colloids (including many color forming compounds, or dissolved solids). UF has a pore size
range of 0.002 to 0.1 microns and is capable of removing some colloids, including some color
contributing colloidal particles, bacteria, most viruses and some organic compounds.

Membrane Filtration — Required Pretreatment

MF/UF pretreatment normally consists of chemical addition with mixing (coagulation),
flocculation and settling. A coagulant and pre-disinfectant would need to be added to the
raw water upstream of a static mixer which can mix the coagulating chemicals in the
pipeline. Coagulation is then followed by a two-stage flocculation (allowing for buildup
of “floc” particles) system, which is then followed by enhanced settling (sedimentation)
in a clarifier. To connect a pretreatment system with a MF/UF filter system, an
equalization basin is needed downstream of the pretreatment (and upstream of the MF/UF
system) to absorb flow variations in the required settled water flow rate, due to
backwashing of membranes.

Circular “reactor” clarifiers are a common approach that combines flocculation and
enhanced settling in one basin. However, a more footprint-efficient configuration is
recommended for pretreatment processes. It is recommended that the flocculation,
sedimentation, and equalization basins be rectangular in configuration with common-wall
construction to minimize the footprint of the pretreatment system. To further minimize
the footprint of basin areas, vertical flocculators tend to be used more than horizontal, and
use of inclined settling plates in the clarifier can also reduce the footprint. Vertical
turbine pumps with variable speed control can be installed on top of the equalization
basins to feed the MF/UF membrane filtration trains.

Other common advantages with using membrane technology are typically smaller plant
footprints, modularity of design, simple operation, and a higher degree of automation.
These advantages contribute to both lower land (and potentially total capital) and O&M
costs and facilitate easier treatment plant expansions. While membrane technologies
have many advantages, they also have potential problems. The problems that must be
addressed in applying membrane technology to WTPs include membrane fouling,
disinfection byproduct potential formation, management and disposal of a concentrated
liquid waste stream, potentially higher capital costs than conventional treatment, and
membrane integrity monitoring.
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Treatment Technology Cost Comparison

One final comparison between conventional and membrane filtration is with regard to anticipated
capital and O&M costs. While conventional filtration WTPs are still much more common than
membrane filtration WTPs, the construction of new membrane filtration WTPs is rapidly
becoming the standard for most new WTPs. Before 2000, membrane filter WTP capital cost was
at least 2 times the cost of conventional filtration WTPs (and roughly 4 times conventional cost
before 1990), though the treatment performance for membrane filtration was significantly better.

Since 2000, the cost difference has disappeared and in many cases, has reversed. Recent
membrane filtration WTPs have been constructed at $2.50-3.50 per gallon (within the past two
years), with the most recent being a 10 mgd membrane filtration WTP constructed at a total
construction cost of $30 million ($3.00 per gallon). Because membrane filtration WTPs are
becoming more common, reduced demand for conventional treatment plants has resulted in an
increase in cost for most conventional treatment equipment. In comparison, a recent
conventional WTP constructed was a 6 mgd WTP at a total construction cost of $25 million
($4.00 per gallon). However, it is anticipated that in using advancements in conventional
technology, it should be feasible to construct either a membrane filtration or conventional WTP
at a construction cost of approximately $3.00 per gallon, though that cost does not include
necessary offsite improvements; therefore, including the additional offsite raw water pumping,
storage and transmission system improvements, a construction cost of $3.50 per gallon is used in
this Study until such time as final treatment process selections can be completed.

O&M costs vary for different types of conventional and membrane filtration systems, though the
key cost components for conventional WTPs are normally water usage for cleaning and chemical
usage for solids removal, whereas the main cost component for a membrane filtration WTP is
energy usage. While membrane filters use more energy than conventional filters, the reductions
in chemical and water usage for cleaning tend to result in a lower O&M cost than operation of
conventional filters.

To summarize, both conventional treatment and membrane filtration treatment are viable
treatment technologies with respect to current state and federal treatment requirements.
However, when considering capital and O&M cost, current treatment performance and capability
to meet future regulatory and treatment requirements, membrane filtration is recommended for
any new surface WTP. In addition, to ensure consistent feed water to the membranes and to
minimize membrane fouling while maximizing membrane life, conventional pretreatment ahead
of the new membrane filtration system is also recommended for the new WTP.

DESALINATION TREATMENT ALTERNATIVES AND REQUIREMENTS

NF and RO membranes are usually considered to be secondary treatment processes in order to
provide 2- to 4-log removal (99.0% - 99.99%) of contaminants (such as TDS, chloride, sulfate,
heavy metals, radionuclides and most personal care products) from the water stream. However,
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NF does not remove TDS as well as RO, so NF membranes are generally used more often than
not for water softening applications rather than for TDS removal. RO has the smallest pore size
of membrane technology (approximately 0.001 microns and less) and is therefore capable of
removing 90 to 99 percent of most TDS and other dissolved materials from the potable water
stream. Therefore, RO membranes would be a better choice for a secondary treatment process if
maximizing efficiency of reduction of TDS is desired.

RO is based on the process of osmosis. Osmosis involves the selective movement of water from
one side of a membrane (a plastic film that looks similar to cellophane) to the other. Pressure is
applied to the contaminated water, forcing water through the membrane. Since contaminants do
not move with the water as it moves across the membrane, purified water collects on the other
side of the membrane. The purified water that accumulates on the permeate (clean) side of the
membrane can then be used. The remaining volume of water on the feed side is called
concentrate or reject (waste stream) and is diverted to ultimate disposal. A specific amount of
pressure is necessary to overcome the osmotic pressure (pressure required to overcome forward
osmosis and start reverse osmosis) and separate purified water from the original feed stream.
This required pressure is based on the type and concentration of contaminants in the water;
brackish water (commonly found in groundwater or in reclaimed effluent) typically requires a
feed pressure of 200-400 pounds per square inch (psi) whereas seawater frequently requires a
feed pressure upwards of 1,000 psi. Supplying feed pressure in excess of the original osmotic
pressure also typically provides better separation and a higher production rate of finished water.

RO requires a high quality feed (source) water, hence the need for MF or UF ahead of an RO
system. In general, low quality raw water (high suspended solids or turbidity) applied to MF or
UF should be pretreated to remove the majority of the suspended solids. Such reductions in the
raw water solids content reduces the likelihood that the membranes will clog and can reduce the
disinfection chemical demand of the treated water. Depending on the source water, pretreatment
may include pre-filtration, pH adjustment, pre-oxidation, and/or coagulation / flocculation /
sedimentation (CFS). Pretreatment for membrane technologies generally requires fewer
treatment chemicals and smaller doses of those chemicals when compared to traditional WTPs.
As a result, the product water from a traditional WTP typically contains higher levels of
treatment chemicals than does the product water from membrane WTPs. Also, since fewer
chemicals are applied to membrane processes as compared to conventional processes, the
quantity of solids to be processed in the waste streams is generally significantly reduced.

ADDITIONAL REQUIREMENTS FOR A NEW WATER TREATMENT PLANT

The goal of this section is to discuss the various additional issues impacting the construction of a
new WTP.
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Raw Water Storage and Transmission

Currently, none of the existing WTPs in the Study Area utilize raw water storage reservoirs.
Consequently, during emergency situations on the Rio Grande River, utilities are normally
forced to shut down WTP operations while the primary raw water pump station (RWPS) is being
serviced. Therefore, a new off-channel raw water storage reservoir is recommended for any of
the regionalization alternatives evaluated.

Potential Site for New WTP

Regardless of the type of new WTP recommended in this Study, a site will need to be selected
for construction of the new WTP. Based on projected water demands, it appears that a new
regional WTP will provide water primarily to the City of Roma, which will cause the City to
carry the largest share of the WTP cost. Therefore, it is logical that a new regional WTP be
located somewhere within the City’s certificate of convenience and necessity (CCN) area.
Projected WTP and distribution system improvement costs discussed in this TM and in the Water
Distribution System Alternatives TM will reflect the first-ranked potential WTP site (refer to
Exhibit 3-4). Costs for the second-ranked site will be included as an appendix to the final Study
report.

To construct a new WTP at a new site elsewhere in the City of Roma, several key factors need to
be identified and incorporated into site selection and approval, including proximity to existing
thoroughfares, proximity to nearby wastewater collection systems and availability for future
needed expansions beyond 2040. The currently first-ranked WTP site is located west of one of
the City’s school campuses and north of the one of the City’s elevated storage tanks (EST).
Refer to Exhibit 3-4 below for a layout of the existing property proposed for a new WTP site.

Exhibit 3-4
Potential New WTP Site in North Roma
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While the City already owns the defined property in Exhibit 3-4, there is still a section of
property between the City property and the school campus that is still privately owned
(highlighted in yellow). Because the City property has such an oblong shape, construction of
long-term WTP improvements at this site may not be feasible. Therefore, if this site is ultimately
utilized for a new City or Regional WTP, it is recommended that the additional private property
(highlighted in yellow) be purchased to ensure sufficient space for constructing future WTP
expansions at this site. At current land prices, purchase of the additional private property could
cost upwards of $250,000-300,000, which will need to be budgeted in the anticipated capital
costs for the new WTP.

Potential Hurdles for Expanding the WTP in North Roma

While there are many potential benefits to expanding the City’s WTP in north Roma,
there are several hurdles that could be fatal flaws to this WTP site alternative, including
land acquisition, environmental clearance, complexity and redundancy, and public
sentiment. The intent of this section is to identify any potential hurdles to utilizing this
site for future WTP expansions. If the City wishes to pursue development of this site for
water treatment, a Phase | environmental assessment would be completed in the
preliminary design phase prior to completing any construction plans or specifications.
Each of the hurdles identified below would need to be addressed to the satisfaction of the
City before proceeding with actual final design, in order to minimize any risk on the
City’s behalf in pursuing development of this site.

Land Acquisition

The first critical hurdle is in acquiring the necessary property to provide expanded
treatment capacity in this location. According to City staff, while the City owns
the property circled in black in Exhibit 3-4, the property between the proposed
WTP site and the school is owned privately. Therefore, if the City and other
Study participants prefer to move forward with expanding the City’s WTP at this
location, efforts to determine feasibility of acquiring the east property would need
to begin immediately following completion of this Study, in order to determine
whether or not this WTP site alternative is viable.

Environmental Clearance

Funding agencies that distribute loan and grant funds from the federal government
all require some form of environmental impact assessment. Funding from the
United State Department of Agriculture (USDA) requires the completion and
approval of an environmental assessment and the Texas Water Development
Board (TWDB) requires the completion and approval of an environmental
information document (EID). In either case, all potential environmental issues
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have to be addressed in order to receive a Finding of No Significant Impact
(FNSI), which must be received in order to receive grant funding.

Complexity and Redundancy

If the City pursues development of the proposed north Roma site for a new WTP,
certain processes and support facilities must be duplicated at the new WTP (which
are not fully used at this time at the existing WTP). This adds cost to the initial
phases of the WTP that is an investment that cannot be recouped until later phases
of the WTP when the City would need to transition completely to the newer WTP.
In addition, operation of a new WTP at a location some distance from the existing
WTP requires additional staff to operate both WTPs unless additional funds are
used to retrofit the existing WTP for remote operation to allow a single operating
staff to operate and maintain both facilities.

Public Sentiment

The proposed north Roma site for a new WTP is located just west of the Roel and
Celia Saenz Elementary School. Care must be taken to ensure adequate
protection for children from exposure to water treatment chemicals and plant
processes. While these issues can easily be factored into the design of the WTP,
the City may get pushback from City residents adjacent to the proposed site or
residents whose children attend the Roel and Celia Saenz Elementary School just
east of the proposed WTP site.

In addition to the evaluation of the potential new north WTP site, an expansion analysis was
completed to determine the feasibility of upgrading and expanding the existing City of Roma
WTP site. Based on the existing processes and structures at the existing WTP site (Refer to
Exhibit 3-5), it is likely that little expansion of the existing WTP can occur without drastically
overhauling the plant site and transitioning to more advanced treatment technologies (which
require a significantly less footprint for construction than the existing conventional treatment
technologies).
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Exhibit 3-5
Existing and Potential WTP Sites in Downtown Roma

Expanding the City of Roma’s WTP at its current location (while planning for additional future
necessary expansions) will require the acquisition of additional adjacent property. Since the
existing WTP is bordered on the west by the Roma Bluff, and on the north and east sides by
existing residential property, it appears that the only potential avenue for expansion would be via
acquisition of all or part of the block just south of the WTP, as defined by Lincoln Ave., Convent
Ave., North Water St. and Portscheller St.

The south block is currently owned and used by several owners, including the City of Roma,
Central Power & Light (CP&L) and several private property owners. CP&L currently leases and
operates a building (from the City) for billing and customer support services on the northwest
corner of the block, while the City’s WTP clearwell and high service pump station (HSPS) are
located on the west end of the block. In addition, the City also owns the John Vale / Noah Cox
House (Refer to Exhibit 3-6), which is located just across the street from Roma City Hall.
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Exhibit 3-6
John Vale / Noah Cox House Across from Roma City Hall

Two additional buildings are located on the block, which include an old cantina located on the
southeast corner (Refer to Exhibit 3-7) and another historical building located on the northeast
corner of the block. Both buildings are believed to be constructed by Enrique Portscheller in the
late 1800’s. In the original construction, stone and brick walls lined the outer boundaries of each
property, portions of which are still standing.

Exhibit 3-7
Portscheller Cantina Across from Roma City Hall

In November 1993, the 9-square block area around Roma Plaza was designated a National
Historic Landmark District, the highest designation for historic properties in the United States.?
Tracing its roots to the Spanish Colonial Colonists in the 1760's, Roma contains physical

2 City of Roma public information
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reminders of over two centuries of Texas/México borderlands heritage. Because of the cultural
history of this area, the consideration of any improvements in this area would need to maintain or
enhance the existing history of the Landmark District. However, reuse or recycling of the
existing historical buildings may be accomplished via a concept called adaptive reuse.

Adaptive reuse refers to the process of reusing an old site or building for a purpose other than foe
which it was built or designed. Adaptive reuse is seen by many as a key factor in land
conservation and the reduction of urban sprawl. However adaptive reuse can become
controversial as there is sometimes a blurred line between renovation, facadism (the practice of
demolishing a building but leaving its facade intact for the purposes of building new structures in
it or around it) and adaptive reuse. It is usually regarded as a compromise between historic
preservation and demolition.

The key difference between adaptive reuse and facadism is how the WTP improvements could
be conceptually designed with respect to incorporating the existing structures. In Exhibit 3-8
below, several key areas have been identified for improvements, including areas needed for
electrical improvements, administration, lab and office areas, pretreatment processes and a new
filtration system.

In the south City block area identified in Exhibit 3-8, the Vale/Cox House could be renovated
(pending THC review and approval) and converted into a new Motor Control Center for the new
WTP facility and needed transformers and backup generators could be installed at the southwest
corner of the block. The original wall that surrounded the Vale/Cox property could be restored,
which would re-enclose that property, along with shielding the outdoor electrical equipment
from view.

The courtyard area between the Vale/Cox House and the old Portscheller Cantina could house a
new pretreatment system for the WTP, and the original wall that surrounded the courtyard could
also be restored, which would shield the pretreatment system from view.

The center of the block is large enough to provide space for roughly 10 mgd of conventional
filter capacity, or 15-20 mgd of membrane filter capacity. While a conventional filtration system
can remain outdoors, a membrane filtration system should be enclosed, and sufficient space is
available to enclose a membrane filtration system while still providing upwards of 20 mgd of
capacity.
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The open area on the
east side of the block
could be enclosed,
adding on to the old
Portscheller  buildings,
to provide a covered
area to construct a new
filtration svstem.

The  existing
Portscheller

buildings could
be  renovated
and converted
to office, lab

and admin
areas.

The Vale/Cox \ The wall around

House could be 1
renovated and this area could be
converted into restored, and the
a new Motor new pretreatment
Control Center. processes could be
constructed within
the enclosed area.

Exhibit 3-8
Conceptual WTP Improvements in Downtown Roma

The Portscheller buildings along the east side of the City block could be renovated (pending
THC review and approval) and converted to administration space, operator office space, lab
space for the WTP operator staff. In addition, if windows are installed on the west side of each
building, a walkthrough hallway could be created, connecting all the buildings, to allow for an
uninterrupted view of the WTP processes to allow for better operational management, training
and providing educational tours of the WTP.

Potential Hurdles for Expanding the WTP in Downtown Roma

While there are many potential benefits to expanding the City’s WTP in downtown
Roma, there are several hurdles that could be fatal flaws to this WTP site alternative,
including land acquisition, historical renovation requirements and limitations, renovation
costs and public sentiment. The intent of this section is to identify any potential hurdles
to utilizing this site for future WTP expansions. If the City wishes to pursue development
of this site for water treatment, a Phase | environmental assessment would be completed
in the preliminary design phase prior to completing any construction plans or
specifications. Each of the hurdles identified below would need to be addressed to the
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satisfaction of the City before proceeding with actual final design, in order to minimize
any risk on the City’s behalf in pursuing development of this site.

Land Acquisition

The first critical hurdle is in acquiring the necessary property to provide expanded
treatment capacity in this location. According to City staff, while the majority of
the buildings along the west side of the City block are owned already by the City,
the old Portscheller buildings along the east side of the block are owned by City
residents, and in some cases, property may be owned jointly by multiple people.
Therefore, if the City and other Study participants preferred to move forward with
expanding the City’s WTP to the adjacent south City block, efforts to determine
feasibility, if any, of acquiring the eastern properties would need to begin
immediately following completion of this Study, in order to determine whether or
not this WTP site alternative is viable.

Historical Renovation Regulations

The next hurdle is determining the level of improvements that could be completed
at each site, as the entire City block is located within the City of Roma’s
Historical Landmark District that was identified in 1993. The level of
improvements allowed depends on the designation, such as whether the
designation is for the National Register of Historic Places (NRHP), designated as
a Recorded Texas Historic Landmark (RTHL) or designated as a State
Archeological Landmark (SAL).

NRHP is a federal program administered in Texas by the Texas Historical
Commission (THC) in coordination with the National Park Service (NPS).
Listing in the National Register provides national recognition of a property's
historical or architectural significance and denotes that it is worthy of
preservation®,

The RTHL designation can be awarded to buildings at least 50 years old that are
judged worthy of preservation for their architectural and historical associations.
Because of this, it is important for the exterior of the building to retain its historic
integrity. If exterior architectural or structural changes, including the relocation
of the building, are proposed, the owner must consult with the THC's Architecture
Division 60 days in advance of any changes to be certain that the proposed work
does not result in a loss of historic integrity.

SALs are buildings, structures or archeological sites designated by the THC that
receive protection under the Antiquities Code of Texas. SALs cannot be

® Texas Historical Commission, Historical Designations

Enprotec / Hibbs & Todd, Inc. City of Roma, Texas
October, 2012 Regional Water Planning Study

Section 3 — TM No. 3 — Water Treatment System Alternatives - 17



Technical Memorandum No. 3 — Water Treatment System Alternatives

removed, altered, damaged, salvaged or excavated without a permit from the
THC.

In coordination with NPS, it was determined that the Roma Historical Landmark
District is currently identified as a collection of NRHP properties under the NPS
National Register of Historic Places." While this is the highest historical
designation for the property, there is no review process for changes. However,
any conceptual improvements to the site will need to be coordinated with THC as
soon as possible to determine feasibility of completing the conceptual
improvements.

Renovation Costs

Renovation costs for historical buildings are normally site-specific, in that in
some examples, renovating a historical building is much more cost-effective than
constructing a new building, and in some cases, renovation costs much more than
constructing a new building. With the exception of the Vale/Cox House, the
anticipated use for the other existing historical buildings would not change
significantly, so the costs to renovate the majority of the historical buildings (and
land acquisition) could be less than the anticipated land acquisition required for a
new WTP site north of the City, along with the costs for constructing the required
“human spaces”, such as administration, office and lab space.

Public Sentiment

The City of Roma has a rich, diverse cultural history, dating back to the 1760’s.
As a result, City residents may not feel that adaptive reuse of the existing
historical buildings is the best solution for extending the life of the existing
buildings. To ensure a successful implementation of adaptive reuse (if this site
alternative is ultimately selected for future WTP expansions), it will be critical to
incorporate City resident input in the early planning stages, to gain buy-in from
residents on the recommended building improvements.

REGIONALIZATION ALTERNATIVES

The goal of this section of the TM is to evaluate potential alternatives of consolidating water
systems where feasible to increase operational efficiency and cost-effectiveness throughout the
Study Area. For the area and number of connections served by the five Study participants, it is
common to only have one or two water treatment facilities. Substantial savings in annual O&M
costs (and therefore the cost of service for the City’s residents) can typically be attained by
consolidating to a smaller number of WTPs (refer to O&M Alternatives TM [TM No. 5] for
additional discussion of potential O&M savings).

* National Park Service, National Register of Historic Places
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Each WTP was evaluated in this Study for potential consolidation by being reviewed with
respect to rated capacity versus average loading, treatment performance, remaining useful life of
structures and equipment, treatment and potential expansion capabilities and observed level of
annual O&M efforts. There are 2 existing WTPs within the Study Area (City of Roma and
Falcon WSC), with two existing WTPs located east of the Study Area in Rio Grande City. In
addition, Rio WSC is in the process of designing and constructing a new WTP to provide part of
its” service area water demands. Based on the evaluation of each WTP, alternatives have been
developed for potential consolidation of WTPs and water systems to a minimum number of
operating facilities.

Since the goal of this section is to determine the needs of all the water systems in the Study Area,
several additional in-depth analyses were completed for each existing service area with the goal
of developing additional potential consolidation alternatives. In general, there are five potential
basic treatment alternatives for the Study participants which include serving from a minimum of
one to all five of the Study participants from a new regional WTP. However, depending on
which specific utilities would be served by a new regional WTP, there are sixteen potential
alternatives for regionalization, which will ultimately take into account anticipated distribution
and O&M costs as well as treatment. The regionalization scenarios evaluated in this Study are
included in Table 3-1.
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Table 3-1
Regionalization Scenarios

Scenario City of Roma | Falcon Rural WSC | EI Sauz WSC El Tanque WSC Rio WSC
Scenario 1 Included - - - -
Scenario 2 Included Included - - -
Scenario 3 Included - Included - -
Scenario 4 Included - - Included -
Scenario 5 Included - - - Included
Scenario 6 Included Included Included - -
Scenario 7 Included Included - Included -
Scenario 8 Included Included - - Included
Scenario 9 Included - Included Included -
Scenario 10 Included - Included - Included
Scenario 11 Included - - Included Included
Scenario 12 Included Included Included Included -
Scenario 13 Included Included Included - Included
Scenario 14 Included Included - Included Included
Scenario 15 Included - Included Included Included
Scenario 16 Included Included Included Included Included

Notes

1 - Implementation of any of the scenarios would likely require the construction of a new regional WTP.

2 - Existing WTPs would likely remain online for their respective remaining useful life to serve as a backup to a regional WTP.

A description of the proposed scenario, projected WTP opinion of probable construction costs
(OPCC) and advantages and disadvantages are included on the following pages for each scenario
identified in Table 3-1. Table 3-2 reflects the basic advantages and disadvantages for each
scenario.
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Table 3-2
Advantages and Disadvantages for Each Scenario
Scenario Advantages Disadvantages
Scenario 1 | Lowest capital cost of the scenarios. No beneflt_s _to the other
Study participants.
Scenario 2 Provides improved treatment at reduced cost for Roma and Falcon No benefits to the other
Rural WSC. Provides another supply of water to Falcon Rural WSC. | three Study participants.
Lowest capital cost for distribution system improvements. Provides .
Scenario 3 | improved treatment at reduced cost for Roma and El Sauz WSC. tl\rl]cr)ezegti f('jts tc;rttlggiog:ﬁ;
Provides another supply of water to EI Sauz WSC. yp pants.
Scenario 4 Provides improved treatment at reduced cost for Roma and El Tanque | No benefits to the other
WSC. Provides another supply of water to EI Tanque WSC. three Study participants.
Scenario 5 Provides improved treatment at reduced cost for Roma and Rio WSC. | No benefits to the other
Provides another supply of water to Rio WSC. three Study participants.
Provides improved treatment at reduced cost for Roma, Falcon Rural No benefits to the other
Scenario 6 | WSC and El Sauz WSC. Provides another supply of water to Falcon WO Studv participants
Rural WSC and EI Sauz WSC. Y participants.
Provides improved treatment at reduced cost for Roma, Falcon Rural No benefits to the other
Scenario 7 | WSC and EIl Tanque WSC. Provides another supply of water to tWo Study participants
Falcon Rural WSC and EI Tanque WSC. yp pants.
Provides improved treatment at reduced cost for Roma, Falcon Rural No benefits to the other
Scenario 8 | WSC and Rio WSC. Provides another supply of water to Falcon WO Studv participants
Rural WSC and Rio WSC. yP pants.
Provides improved treatment at reduced cost for Roma, El Sauz WSC No benefits to the other
Scenario 9 | and El Tanque WSC. Provides another supply of water to El Sauz tWo Studyv participants
WSC and EIl Tanque WSC. Y participants.
Scenario Provides improved treatment at reduced cost for Roma, EI Sauz WSC No benefits to the other
and Rio WSC. Provides another supply of water to El Sauz WSC and .
10 . two Study participants.
Rio WSC.
Scenario Provides improved treatment at reduced cost for Roma, El Tanque No benefits to the other
11 WSC and Rio WSC. Provides another supply of water to El Tanque tWo Studv participants
WSC and Rio WSC. Y participants.
Scenario Provides improved treatment at reduced cost for Roma, Falcon Rural No benefits to one of the
12 WSC, El Sauz WSC and EI Tanque WSC. Provides another supply of Study participants
water to Falcon Rural WSC, El Sauz WSC and El Tanque WSC. ypP pants.
Scenario Provides improved treatment at reduced cost for Roma, Falcon Rural No benefits to one of the
13 WSC, El Sauz WSC and Rio WSC. Provides another supply of water Studv particinants
to Falcon Rural WSC, EI Sauz WSC and Rio WSC. y participants.
Scenario Provides improved treatment at reduced cost for Roma, Falcon Rural No benefits to one of the
14 WSC, El Tanque WSC and Rio WSC. Provides another supply of Study particioants
water to Falcon Rural WSC, El Tanque WSC and Rio WSC. ypP pants.
Scenario Provides improved treatment at reduced cost for Roma, El Sauz WSC, No benefits to one of the
15 El Tanque WSC and Rio WSC. Provides another supply of water to Studv particinants
El Sauz WSC, El Tanque WSC and Rio WSC. y participants.
Scenario Can provide water to all the Study participants. nghes_,t cost of all the
16 scenarios.
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A description of the distribution improvements required, distribution OPCC and advantages and
disadvantages for each scenario is included in the Water Distribution System Alternatives TM
(TM No. 4). A description of the anticipated O&M costs and operational advantages and
disadvantages for each scenario is included in the Water System Operations Alternatives TM
(TM No. 5).

A brief discussion for the potential regionalization scenarios is included in the following pages.
The anticipated WTP capacity required per TCEQ design criteria (using 0.6 gpm per connection
as minimum WTP sizing criteria) has been developed for each scenario, identifying required
capacity at each five-year milestone through the course of the Study planning period. In
addition, to ensure reserve capacity is available at each milestone to maintain compliance with
the TCEQ’s 85% Rule, the minimum WTP capacity identified for each scenario has been
increased so that the anticipated water demand never exceeds 85% of the rated WTP capacity.
An example of how the WTP sizing was accomplished for each scenario is shown below,
followed by summary tables of required scenario WTP capacities and recommended design
capacities to provide a comparison of the various scenarios. Following the discussion of WTP
sizing, an anticipated OPCC will be provided for each potential regionalization scenario, along
with a summary of costs for capital cost comparison between the various scenarios.

Regionalization Scenario 16 Example

In this scenario, the City of Roma, Falcon Rural WSC, El Sauz WSC, El Tanque WSC and Rio
WSC all join together to develop a new regional WTP to serve all the utilities. The projected
water demands for each utility are based on the number of projected connections identified for
each utility in TM No. 1. Based on Table 3-3, the minimum required Scenario 16 WTP capacity
(based on TCEQ 290 design criteria) at the end of the planning Study horizon (2040) would be
approximately 14.2 mgd.

Table 3-3
Projected Water Capacity Requirements for Scenario 16
2010 | 2015 | 2020 | 2025 | 2030 | 2035 | 2040 2060
(Buildout)

City of Roma 5.44 5.85 6.29 6.76 7.27 7.81 8.40 10.92

Falcon Rural WSC 1.05 1.16 1.27 1.40 1.54 1.70 1.87 2.61

El Sauz WSC 0.32 0.36 0.40 0.45 0.50 0.56 0.62 0.92

El Tanque WSC 0.54 0.60 0.67 0.75 0.84 0.94 1.05 1.55

Rio WSC 1.12 1.26 1.41 1.58 1.76 1.98 2.21 3.27

TOTAL 8.48 9.23 10.05 10.94 11.92 12.98 14.15 19.26

Notes

1 - WTP capacity size in mgd

2 - Connections based on historical number of persons per household

3 - Growth based on utility-specific annual growth

4 - WTP capacity based on TCEQ standard 0.6 gpm per connection
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To ensure that the City would be in compliance with the TCEQ’s 85% Capacity Rule, the
required capacity at each milestone is divided by 0.85 so that at each milestone, the water
demand will not exceed the 85% Capacity Rule. Per Table 3-4, the recommended Scenario 16
WTP capacity at the end of the planning Study horizon (2040) is 16.7 mgd.

Table 3-4
Recommended Water Capacity Requirements for Scenario 16
2010 | 2015 | 2020 | 2025 | 2030 | 2035 | 2040 2060
(Buildout)
City of Roma 6.40 6.88 7.40 7.96 8.55 9.19 9.88 12.85
Falcon Rural WSC 1.24 1.36 1.50 1.65 1.81 2.00 2.20 3.07
El Sauz WSC 0.38 0.42 0.47 0.52 0.59 0.66 0.73 1.08
El Tanque WSC 0.64 0.71 0.79 0.89 0.99 1.11 1.24 1.82
Rio WSC 1.32 1.48 1.66 1.85 2.08 2.32 2.60 3.84
TOTAL 9.98 10.86 11.82 12.87 14.02 15.28 16.65 22.66

Notes

1 - WTP capacity size in mgd

Connections based on historical number of persons per household

2 -
3 - Growth based on utility-specific annual growth
4 - WTP capacity based on TCEQ standard 0.6 gpm per connection, divided by 0.85 for compliance with TCEQ's 85% capacity rule.

Each additional potential regionalization scenario was developed using the same methodology as
Scenario 16. The anticipated minimum required WTP capacity for each scenario is summarized

in Table 3-5.

Enprotec / Hibbs & Todd,
October, 2012

Inc.

Section 3 — TM No. 3 — Water Treatment System Alternatives - 23

City of Roma, Texas

Regional Water Planning Study



Technical Memorandum No. 3 — Water Treatment System Alternatives

Table 3-5
Summary of Projected Water Capacity Requirements
2010 | 2015 | 2020 | 2025 | 2030 | 2035 | 2040 2060
(Buildout)

Scenario 1 5.44 5.85 6.29 6.76 7.27 7.81 8.40 10.92
Scenario 2 6.50 7.01 7.56 8.16 8.81 9.51 10.27 13.53
Scenario 3 5.76 6.21 6.69 7.21 7.77 8.37 9.02 11.84
Scenario 4 5.98 6.45 6.96 7.52 8.11 8.76 9.45 12.47
Scenario 5 6.57 7.11 7.70 8.34 9.03 9.79 10.61 14.19
Scenario 6 6.82 7.37 7.96 8.61 9.31 10.07 10.89 14.45
Scenario 7 7.04 7.61 8.24 8.92 9.65 10.45 11.32 15.08
Scenario 8 7.62 8.27 8.97 9.74 10.58 11.49 12.48 16.80
Scenario 9 6.30 6.81 7.36 7.96 8.61 9.31 10.07 13.38
Scenario 10 6.89 7.47 8.10 8.78 9.53 10.35 11.23 15.10
Scenario 11 7.11 7.71 8.37 9.09 9.88 10.73 11.66 15.73
Scenario 12 7.36 7.97 8.64 9.36 10.15 11.01 11.94 15.99
Scenario 13 7.94 8.62 9.37 10.19 11.07 12.04 13.10 17.72
Scenario 14 8.16 8.87 9.65 10.49 11.42 12.43 13.53 18.35
Scenario 15 7.43 8.07 8.77 9.54 10.37 11.29 12.29 16.65
Scenario 16 8.48 9.23 10.05 10.94 11.92 12.98 14.15 19.26

Notes

1 - WTP capacity size in mgd

2 - Connections based on historical number of persons per household

3 - Growth based on utility-specific annual growth

4 - WTP capacity based on TCEQ standard 0.6 gpm per connection

As discussed in the example for Scenario 16, the required capacity (identified in Table 3-5) at
each milestone is divided by 0.85 so that the water demand will not exceed the 85% Capacity
The anticipated recommended WTP capacity (incorporating
compliance with the 85% Capacity Rule) for each scenario is summarized in Table 3-6.

Rule at each 5-year milestone.
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Table 3-6
Summary of Projected Water Capacity Requirements
2010 2015 2020 2025 2030 2035 2040 2.060
(Buildout)

Scenario 1 6.40 6.88 7.40 7.96 8.55 9.19 9.88 12.85
Scenario 2 7.64 8.25 8.90 9.60 10.37 11.19 12.08 15.92
Scenario 3 6.78 7.30 7.87 8.48 9.14 9.85 10.62 13.92
Scenario 4 7.04 7.59 8.19 8.84 9.54 10.30 11.12 14.67
Scenario 5 7.73 8.36 9.06 9.81 10.63 11.52 12.48 16.69
Scenario 6 8.02 8.67 9.37 10.13 10.95 11.84 12.81 17.00
Scenario 7 8.28 8.96 9.69 10.49 11.36 12.30 13.32 17.74
Scenario 8 8.96 9.73 10.56 11.46 12.44 13.51 14.68 19.77
Scenario 9 7.42 8.01 8.66 9.37 10.13 10.96 11.85 15.74
Scenario 10 8.10 8.78 9.53 10.33 11.21 12.17 13.22 17.77
Scenario 11 8.36 9.07 9.85 10.70 11.62 12.62 13.72 18.51
Scenario 12 8.65 9.38 10.16 11.02 11.94 12.95 14.05 18.82
Scenario 13 9.34 10.15 11.03 11.98 13.03 14.17 15.41 20.84
Scenario 14 9.60 10.44 11.35 12.35 13.43 14.62 15.92 21.58
Scenario 15 8.74 9.49 10.32 11.22 12.20 13.28 14.45 19.59
Scenario 16 9.98 10.86 11.82 12.87 14.02 15.28 16.65 22.66

Notes

1 - WTP capacity size in mgd

2 - Connections based on historical number of persons per household

3 - Growth based on utility-specific annual growth

4 - WTP capacity based on TCEQ standard 0.6 gpm per connection, divided by 0.85 for compliance with TCEQ's 85% capacity rule.

REGIONALIZATION COSTS

A brief discussion on anticipated treatment capital costs for the potential regionalization

scenarios is included in the following pages.

Design components common to each scenario

include requirements for raw water pumping and storage, pretreatment, filtration (membrane or
conventional), disinfection, finished water storage and high service pumping. Therefore, the
anticipated construction cost for both Scenario 1 and 16 are well-defined, whereas the utility
combination scenarios (Scenario 2 to 15) are proportional to Scenario 1 and 16 based on
increased/reduced treatment capacity.

Examples of how the anticipated WTP OPCC is developed for Scenario 1 and 16 are shown
below, followed by a summary table of anticipated WTP OPCCs for comparison of the various

scenarios.
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Regionalization Scenario 1 Example

In Scenario 1, the City of Roma builds a new WTP to serve the City, while the remaining
participating utilities in this Study continue to operate by either treating raw water or purchasing
treated water wholesale from another utility. For Scenario 1, the recommended 2040 WTP
capacity for the City of Roma is approximately 9.9 mgd. Since a final filtration process has not
yet been selected, it is recommended that a construction cost of $3.50 per gallon be used for
development of conceptual construction costs. Using an average construction cost per gallon of
$3.50, the WTP construction cost at a capacity of 9.9 mgd, is roughly $34,650,000.

This construction cost normally includes all typical WTP processes, from raw water pumping all
the way to high service pumping; normally a WTP is located as close as possible to its source of
water to minimize pumping energy costs. However, raw water system improvements are
separated from the primary WTP construction cost in this Study to allow for differences in WTP
location and sizing requirements, as there will be an additional cost for pumping raw water to the
new WTP (north WTP site) beyond typical costs. Based on Table 3-7, the anticipated total
project cost (including construction, contingency and engineering) for Scenario 1 is
approximately $43,881,400 (in 2012 dollars).

Table 3-7
Projected Total Cost for Scenario 1
ITEM DESCRIPTION UNIT | QTY UNIT COST TOTAL COST

Construct new river pump station and
reservoir raw water pump station
Construct new 30-inch raw water

2 transmission main LF 9,100 $218 $1,983,800

LS 1 $5,607,100 $5,607,100

Construct new 109 MG reservoir
3 adjacent to Rio Grande River LS . $3,598,700 $3,598,700

4 Construct new 9.9 MGD WTP LS 1 $19,800,000 $19,800,000
subtotal $30,989,600

Contingencies (20%) $6,198,000

TOTAL ESTIMATED CONSTRUCTION COST $37,187,600

Engineering & Testing (18%) $6,693,800

TOTAL ESTIMATED CAPITAL COST $43,881,400

Notes

1- WTP, RWPS and RW Pipeline capacity size based on 2040 requirements.

2 - Reservoir capacity based on 10 days of raw water storage at full WTP capacity, plus 10% for losses.

3 - WTP capacity is based on the assumption that by 2040, the existing WTP will no longer be operational.

Note that since the projected capital cost for Scenario 1 would likely be too excessive to fund at
one time, the most logical approach would be to construct this facility in multiple phases, with
the goal of reducing treatment costs to approximately $20 million or less per construction phase.
Phasing of construction would allow for a greater opportunity to fund the majority of each
construction phase via grant and/or low interest loan funding, which will make the project
significantly more viable.
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Regionalization Scenario 16 Example

At the other end of the potential regionalization scenario spectrum, in Scenario 16, the City of
Roma, Falcon Rural WSC, El Sauz WSC, El Tanque WSC and Rio WSC all join together to
build a new regional WTP to serve all the utilities. For Scenario 16, the recommended 2040
WTP capacity is approximately 16.7 mgd. Using an average construction cost per gallon of
$3.50, the WTP construction cost at a capacity of 16.7 mgd, is roughly $58,450,000.

This construction cost normally includes all typical WTP processes, from raw water pumping all
the way to high service pumping; normally a WTP is located as close as possible to its source of
water to minimize pumping energy costs. However, raw water system improvements are
separated from the primary WTP construction cost in this Study to allow for differences in WTP
location and sizing requirements, as there will be an additional cost for pumping raw water to the
new WTP (north WTP site) beyond typical costs. Based on Table 3-8, the anticipated OPCC for
Scenario 16 is approximately $65,814,900 (in 2012 dollars).

Table 3-8
Projected Treatment OPCC for Scenario 16
ITEM DESCRIPTION UNIT | QTY UNIT COST TOTAL COST
1 Constru_ct new river pump station and LS 1 $6,052,300 $6,052,300
reservolr raw water pump station
o | Constuct new  36-inch  RW | | g4 $203 $2,666,300
transmission main
Construct new 184 MG reservoir
3 adjacent to Rio Grande River LS 1 $4,360,800 $4,360,800
4 Construct new 16.7 MGD WTP LS 1 $33,400,000 $33,400,000
subtotal $46,479,400
Contingencies (20%) $9,295,900
TOTAL ESTIMATED CONSTRUCTION COST $55,775,300
Engineering & Testing (18%) $10,039,600
TOTAL ESTIMATED CAPITAL COST $65,814,900
Notes
1- WTP, RWPS and RW Pipeline capacity size based on 2040 requirements.
2 - Reservoir capacity based on 10 days of raw water storage at full WTP capacity, plus 10% for losses.
3 - WTP capacity is based on the assumption that by 2040, the existing WTP will no longer be operational.

Costs for each additional potential regionalization scenario were developed using the same
methodology as Scenario 1 and 16. The anticipated WTP capital cost for each scenario is
summarized in Table 3-9.
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Table 3-9

Summary of Projected Treatment OPCCs for Regionalization Scenarios

TOTAL TOTAL
DESCRIPTION CONSTRUCTION EiG'II'EEEIIT\IIgIG CAPITAL

COST COST
Scenario 1 $37,187,600 $6,693,800 $43,881,400
Scenario 2 $43,834,100 $7,890,200 $51,724,300
Scenario 3 $39,340,500 $7,081,300 $46,421,800
Scenario 4 $41,537,400 $7,476,800 $49,014,200
Scenario 5 $44,877,300 $8,078,000 $52,955,300
Scenario 6 $46,021,600 $8,283,900 $54,305,500
Scenario 7 $46,874,800 $8,437,500 $55,312,300
Scenario 8 $50,374,400 $9,067,400 $59,441,800
Scenario 9 $43,065,400 $7,751,800 $50,817,200
Scenario 10 $46,620,800 $8,391,800 $55,012,600
Scenario 11 $47,947,600 $8,630,600 $56,578,200
Scenario 12 $48,756,500 $8,776,200 $57,532,700
Scenario 13 $52,531,400 $9,455,700 $61,987,100
Scenario 14 $53,879,700 $9,698,400 $63,578,100
Scenario 15 $49,835,000 $8,970,300 $58,805,300
Scenario 16 $55,775,300 $10,039,600 $65,814,900
Notes
1 — Costs in 2012 dollars.

As discussed for Scenario 1, the most logical approach would be to construct a new WTP facility
in multiple phases, with the goal of reducing treatment costs to approximately $20 million or less
per construction phase. Phasing of construction would allow for a greater opportunity to fund
the majority of each construction phase via grant and/or low interest loan funding, which will
make the project significantly more viable.

One of the benefits of regionalization is that by providing water to multiple utilities, the average
cost per volume of water treated (normally in terms of cost per 1,000 gallons treated) typically
reduces as the number of connections served increases. This concept is known as “economies of
scale.”

For example, under Scenario 1, the City of Roma would need a WTP capacity of approximately
9.9 mgd by the year 2040 (planning horizon of this Study). The projected total project cost for a
9.9 mgd WTP (if constructed all at once) is approximately $43,881,400 (using 2012 dollars),
including construction cost, contingency and engineering and testing services. In a worst-case
funding scenario, no grant or low-interest loan funds would be available, so that scenario is used
as the starting point for determining potential cost of service. Therefore, for the projected
Scenario 1 OPCC of $43,881,400, the projected annual debt service is developed using an
interest rate of 5.0% (assuming no low-interest rate at this point) at a term of 30 years. Using the
Scenario 1 OPCC, an interest rate of 5.0% and a term of 30 years, an annual debt service of
$2,646,700 is determined. The same methodology is used to determine the projected worst-case
annual debt service for each potential regionalization scenario and the respective debt service for
each scenario is shown in Table 3-10.
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While the Scenario 1 WTP 2040 design capacity is anticipated to be 9.9 mgd, based on current
demands, it is anticipated that the average water demand would actually be roughly half of the
capacity 2040 WTP, or 4.95 mgd. Therefore, in determining projected cost per volume (a
common method for utilities is to evaluate cost per thousand gallons treated), the debt service
(worst-case for this example) for Scenario 1 ($2,646,700) is divided by the anticipated water
demand (4.95 mgd in 2040), converted to a per 1,000 gallon basis. Example cost equations are
shown below.

debt service / demand
($2,646,700) / (4.95 mgd x 1,000,000 gal/million gallons x 365.25 days/year)
$0.00146 per gallon x 1,000 = $1.46 per 1,000 gallons

Cost

The same methodology was used to determine the projected cost per volume treated for each
potential regionalization scenario and the respective cost for each scenario is also shown in Table
3-10. As the Distribution System Alternatives TM (TM No. 4) and the O&M Alternatives TM
(TM No. 5) are completed, the projected cost per 1,000 gallons treated will be combined from
each TM to generate a total cost per 1,000 gallons treated, which would ultimately become the
basis for setting rates for treatment in the future.

Table 3-10
Impacts of Regionalization on Cost of Service
WORST-CASE
ANNUAL DEBT COST PER THOUSAND
DESCRIPTION SERVICE GALLONS TREATED
(100% LOAN)
Scenario 1 $2,646,700 $1.46
Scenario 2 $3,115,300 $1.41
Scenario 3 $2,798,700 $1.43
Scenario 4 $2,953,500 $1.44
Scenario 5 $3,188,900 $1.40
Scenario 6 $3,269,500 $1.39
Scenario 7 $3,329,600 $1.36
Scenario 8 $3,576,200 $1.33
Scenario 9 $3,061,200 $1.41
Scenario 10 $3,311,700 $1.36
Scenario 11 $3,405,200 $1.35
Scenario 12 $3,462,200 $1.35
Scenario 13 $3,728,300 $1.32
Scenario 14 $3,823,300 $1.31
Scenario 15 $3,538,200 $1.34
Scenario 16 $3,956,300 $1.30

As discussed previously, without any grant or low-interest loan funding, development of a
regional WTP may not be feasible due to the high cost of infrastructure. Therefore, the obvious
fatal flaw in this Study is the availability of grant and low-interest funding for the final
recommended improvements. To show the impact of this type of funding, two additional
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examples were developed for varying levels of grant and/or low-interest loan funding. While
worst-case (100% loan, typical open market interest rate) debt service costs were developed for
each scenario in Table 3-10, additional cost examples using a 50% grant/loan combination and a
75% grant/loan combination are developed and displayed in Tables 3-11 and 3-12.

The two additional funding opportunities are identified as grant/loan combinations, as similar
benefits can be attained depending on the funding methodology. For example, using Scenario 1
once again, the anticipated annual debt service (assuming open market, 5.0% interest, 30-year
term) is $2,646,700. On some projects, a utility may qualify for either grants or low-interest
loans, but not both. Therefore, in a 50% grant/loan combination example, it is assumed that
either the 50% reduction in debt service is accomplished either directly via grant or loan
forgiveness, along with the remaining loan component still including a typical interest rate.
However, the same reduction in debt service can be accomplished with no grant being applied, as
long as the interest rate on the loan is reduced to less than 1.0%, which can be obtained by
utilities defined by funding agencies as “disadvantaged.” Cost impacts to each potential
regionalization scenario via a 50% grant/loan funding program is included in Table 3-11.

Table 3-11
Impacts of Regionalization and Grant Opportunities on Cost of Service
50% Grant/Loan
MEDIUM-CASE ANNUAL COST PER THOUSAND
DESCRIPTION DEBT SERVICE GALLONS TREATED
(50% GRANT)
Scenario 1 $1,323,350 $0.73
Scenario 2 $1,557,650 $0.71
Scenario 3 $1,399,350 $0.72
Scenario 4 $1,476,750 $0.72
Scenario 5 $1,594,450 $0.70
Scenario 6 $1,634,750 $0.69
Scenario 7 $1,664,800 $0.68
Scenario 8 $1,788,100 $0.67
Scenario 9 $1,530,600 $0.70
Scenario 10 $1,655,850 $0.68
Scenario 11 $1,702,600 $0.68
Scenario 12 $1,731,100 $0.67
Scenario 13 $1,864,150 $0.66
Scenario 14 $1,911,650 $0.65
Scenario 15 $1,769,100 $0.67
Scenario 16 $1,978,150 $0.65

A similar methodology is applied for the 75% grant/loan combination example (refer to Table 3-
12), except that even if the loan component was offered at 0.0% interest, the debt service would
only be reduced by roughly 50%. Therefore, grant funding would still need to be applied to
reach a total debt service reduction of 75%.
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Table 3-12
Impacts of Regionalization and Grant Opportunities on Cost of Service
75% Grant/Loan
BEST-CASE ANNUAL COST PER THOUSAND
DESCRIPTION DEBT SERVICE GALLONS TREATED
(75% GRANT)
Scenario 1 $661,675 $0.37
Scenario 2 $778,825 $0.35
Scenario 3 $699,675 $0.36
Scenario 4 $738,375 $0.36
Scenario 5 $797,225 $0.35
Scenario 6 $817,375 $0.35
Scenario 7 $832,400 $0.34
Scenario 8 $894,050 $0.33
Scenario 9 $765,300 $0.35
Scenario 10 $827,925 $0.34
Scenario 11 $851,300 $0.34
Scenario 12 $865,550 $0.34
Scenario 13 $932,075 $0.33
Scenario 14 $955,825 $0.33
Scenario 15 $884,550 $0.33
Scenario 16 $989,075 $0.32

In the case of this Study, all of the Study participants are considered to be significantly
“economically disadvantaged” and therefore it is anticipated that projects identified in this Study
should qualify for either 50% or 75% grant/loan combination funding.

RECOMMENDED ALTERNATIVE

Based on the anticipated construction and capital costs and treatment debt service cost per 1,000
gallons treated, it appears that the most cost-effective regionalization scenario with respect to
treatment debt service cost is Scenario 16, which will serve all five Study participants.

However, the proposed WTP debt service component is only one component of the overall cost
evaluation required for each regionalization scenario. Once projected distribution system costs
(from TM No. 4) and projected WTP and distribution system O&M costs (from TM No. 5) are
developed for each scenario, the cost components will be combined and total costs will be
compared from scenario to scenario. Total cost comparisons for the potential regionalization
scenarios are included in TM No. 6.
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This Technical Memorandum (TM) summarizes the findings of Task IV of the City of Roma
Regional Water Planning Study (the Study). The focus of Task IV of the Study is the
preparation of Water Distribution System Alternatives for the Study Area.

Activities in Task 1V included the following:

v Determine existing and future storage needs in the Study Area;

v’ Evaluate potential for regional water distribution; and

v Develop a technical memorandum summarizing the water distribution system alternatives
through the year 2040 to serve existing and future growth.

BACKGROUND

The historical reliance on individual utilities to provide basic water services in the Study Area
has ensured more local oversight of utility operations and associated fees. However, this
dispersed approach to utilities provision and management has also resulted in inevitable
duplication and inefficiencies as the overall area has grown. For example, each utility in the
Study Area operates its own distribution system and does not utilize a continual or emergency
interconnect with other nearby utilities, whereas many other similar-sized areas can function
efficiently and cost-effectively with only one large distribution system. While the goal of this
Study is not to encourage consolidation of the multiple distribution systems into a single system,
there are potential benefits to focusing on more of a regional approach for the communities in
this Study rather than maintaining the current mode of operation. Regionalization in other
communities has provided benefits such as:

e Potential cost sharing for staff training and certification;

e Reduced enforcement activity associated with each distribution system by providing
sufficient storage for all systems; and

e Typically a much lower transmission and distribution cost per thousand gallons.

The potential benefits of “regionalization” or “consolidation” of utility providers are important
enough that unique opportunities should be identified and pursued where they make sense and
have a good chance to benefit all parties. Such opportunities will gradually come about as the
overall region approaches build-out, as debt assumption becomes less of a factor, and through
attrition as older systems face difficulties in meeting maintenance and rehabilitation needs, and
further State and Federal regulatory mandates come along.

This TM addresses the fundamental questions of how particular consolidations might be
accomplished with respect to meeting transmission, storage and distribution goals. Incorporation
of the results of this TM, along with others included in the Study should lead to technically
sound engineering master plans to guide ongoing water system investments and management
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activities by the City of Roma and the other participating utilities in this Study. The following
goals of this TM are to identify and discuss:

e Future water demands and distribution system impacts for each utility;

e Alternatives for volume and pressure maintenance within the transmission and
distribution systems;

e Impacts of growth and water demands on distribution system storage components;

e Impacts of growth and development on planning for distribution system improvements;

e Water transmission and distribution system design requirements; and

e Various methods of regionalization including potential distribution system
regionalization scenarios.

ANTICIPATED FUTURE WATER DEMANDS

This section of the TM discusses anticipated future water demands for each utility in the Study
and how those demands impact distribution system infrastructure. The projected growth in
connections for each participating utility is used to determine the anticipated water demand
through the Study planning period. Refer to Table 4-1 for a summary of the projected growth in
connections for each utility through the end of the 2040 planning horizon (data referenced from
TM No. 1, Table 1-9).

Table 4-1
Current and Projected Connection Counts
Data 2010 | 2015 | 2020 | 2025 | 2030 | 2035 | 2040 (Bfi?ggu )
City of Roma 6,300 | 6,773 | 7,280 | 7,826 | 8,413 | 9,044 | 9,723 12,640
Falcon Rural WSC | 1,219 | 1,341 | 1,475 | 1,622 | 1,785 | 1,963 | 2,160 3,023
El Sauz WSC 370 | 413 462 516 577 645 721 1,059
El Tanque WSC 625 | 698 781 872 975 | 1,089 | 1,217 1,789
Rio WSC 1,300 | 1455 | 1,629 | 1,824 | 2,042 | 2,286 | 2,559 3,782
ggtnar']eiiitg::‘te‘j 9,814 | 10,681 | 11,627 | 12,661 | 13,792 | 15,028 | 16,379 22,294

The anticipated water demand developed for each utility (for each five-year milestone through
the course of the Study planning period) is based on water treatment plant (WTP) design criteria
required per the Texas Commission on Environmental Quality (TCEQ) regulations, which use
0.6 gallons per minute (gpm) per connection as a minimum for sizing a WTP. Refer to Table 4-2
for a summary of the anticipated water demands for each utility through the planning horizon of
2040 (data referenced from TM No. 3, Table 3-3).
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Table 4-2
Projected Water Demands
2010 | 2015 | 2020 | 2025 | 2030 | 2035 | 2040 2060
(Buildout)
City of Roma 544 | 585 | 629 | 676 | 727 | 781 | 840 10.92
Falcon Rural WSC | 1.05 | 116 | 127 | 140 | 154 | 170 | 187 261
El Sauz WSC 032 | 036 | 040 | 045 | 050 | 056 | 062 0.92
El Tanque WSC 054 | 060 | 067 | 075 | 084 | 094 | 105 155
Rio WSC 112 | 126 | 141 | 158 | 176 | 198 | 221 3.27
TOTAL 848 | 923 | 1005 | 1094 | 11.92 | 12.98 | 1415 19.26

Notes

1 — Water demand in mgd.

2 - Connections based on historical number of persons per household.
3 - Growth based on utility-specific annual growth.

4 — Water demand based on TCEQ standard 0.6 gpm per connection.

Sizing for storage, transmission and distribution systems also requires the use of a peaking
factor; the water demand peaking factor for municipal utilities is typically 1.25. Therefore, each
water demand shown in Table 4-1 is multiplied by 1.25 to determine the anticipated peaking
demand (based on average demand calculated using TCEQ design criteria) for each participating
utility at each 5-year milestone through the planning horizon of 2040. Refer to Table 4-3 for a
summary of the anticipated peak water demands for each utility through the planning horizon of
2040.

Table 4-3
Projected Peak Water Demands
2010 | 2015 | 2020 | 2025 | 2030 | 2035 | 2040 2060
(Buildout)
City of Roma 6.80 731 7.86 8.45 9.09 9.76 | 1050 13.65
Falcon Rural WSC | 1.31 1.45 159 1.75 1.93 213 234 3.26
El Sauz WSC 0.40 0.45 0.50 0.56 0.63 0.70 0.78 115
El Tanque WSC 0.68 0.75 0.84 0.94 1.05 118 131 1.94
Rio WSC 1.40 158 1.76 1.98 2.20 248 2.76 4.09
TOTAL 1059 | 1154 | 1255 | 1368 | 1489 | 1624 | 17.69 24.09

Notes

1 - Water demand in mgd.

2 - Growth based on utility-specific annual growth.

3 — Water demand based on TCEQ standard 0.6 gpm per connection, times 1.25 peaking factor.

In addition, the TCEQ also requires that distribution systems have reserve capacity available to
maintain compliance with the TCEQ’s 85% Rule; consequently, the minimum WTP capacity
identified for each scenario has been increased so that the anticipated water demand never
exceeds 85% of the rated WTP capacity. To develop the recommended distribution system
capacity for each system, the peak water demands displayed in Table 4-3 are divided by 85%,
which provides a capacity sufficient to be in compliance with the TCEQ’s 85% Rule at each 5-
year milestone in the Study planning period. Refer to Table 4-4 for a summary of the
recommended distribution system capacity for each utility through the planning horizon of 2040.
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Table 4-4
Recommended Capacity for Distribution System Improvements
2010 | 2015 | 2020 | 2025 | 2030 | 2035 | 2040 2060
(Buildout)
City of Roma 8.00 8.60 9.25 9.94 10.69 11.49 12.35 16.06
Falcon Rural WSC 1.54 1.71 1.87 2.06 2.26 2.50 2.75 3.84
El Sauz WSC 0.47 0.53 0.59 0.66 0.74 0.82 0.91 1.35
El Tanque WSC 0.79 0.88 0.99 1.10 1.24 1.38 1.54 2.28
Rio WSC 1.65 1.85 2.07 2.32 2.59 291 3.25 4.81
TOTAL 12.46 13.57 14.76 16.09 1751 19.10 20.81 28.34

Notes

1 - Water demand in mgd.

2 - Growth based on utility-specific annual growth.

3 — Recommended capacity based on TCEQ standard 0.6 gpm per connection, times 1.25 peaking factor, with additional capacity to be compliant
with TCEQ 85% Rule.

The recommended distribution system capacities displayed in Table 4-4 are used to define the
pumping and transmission capacity requirements for the various regionalization alternatives
identified later in this TM.

VOLUME AND PRESSURE MAINTENANCE

The goal of this section is to identify and discuss methods for maintenance volume and/or
pressure in the distribution system. There are several methods for maintaining adequate volume
and pressure in the distribution system and the TCEQ has design and operational criteria for each

type of system.

Pressure Maintenance

Regarding pressure maintenance, the TCEQ requires a minimum distribution system pressure of
35 pounds per square inch (psi) during normal operation and a minimum emergency pressure of
20 psi during emergencies in the area, such as fire flow demands. Distribution system pressure
can be maintained either via elevated storage or pressure storage (in conjunction with the use of
pumps to supplement pressure). The two primary methods of elevated storage are discussed
below.

Elevated Storage - EST

Elevated storage can be accomplished either via elevated storage tanks (ESTs) or
standpipes. An EST is an elevated structure supporting a water tank, constructed at a
height sufficient to maintain a constant pressure from the EST to a water
distribution system. Constant pressure is maintained via hydrostatic pressure of the
elevation of the water in the tank. For example, every 2.31 feet (ft) of elevation provides
roughly 1 psi of pressure. While the TCEQ only requires a minimum pressure of 35 psi,
the minimum pressure must be met throughout the distribution system; accounting for
losses due to topography, frictional pipe losses and minor losses through bends and pipe
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fittings, the initial pressure supplied by an EST must be high enough to allow for losses
throughout the system while maintaining the minimum 35 psi pressure during normal
conditions. The typical pressure (required to maintain minimum pressure throughout the
distribution system) applied by an EST is 60 psi (reflecting a standard height of 140 ft).

A variety of materials can be used to construct a typical EST; steel and reinforced pre-
stressed concrete are most often used, incorporating an interior coating to protect the tank
from potential corrosion damage. The reservoir (actual water tank) in an EST can
be spherical, cylindrical, an ellipsoid, square or rectangle, with a typical minimum height
of approximately 20 ft and a minimum of 5 ft in diameter. Examples of common types of
ESTs are shown in Exhibit 4-1 and 4-2.

Exhibit 4-1
Typical Steel ESTs

Exhibit 4-2
Typical Composite ESTs
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A common complaint from residents located near an EST is the lack of aesthetics
associated with most conventional and composite ESTSs; therefore, it sometimes is in the
best interests of a utility to consider additional architectural components in a new EST
design to provide a better blending of the tank infrastructure with nearby surroundings.
In addition to standard construction, ESTs can be surrounded by ornate coverings
including fancy brickwork, large ivy-covered trellis or simply painted. Examples of
ESTs that include additional architectural features to blend into the nearby landscape are
shown in Exhibit 4-3.

Exhibit 4-3
Examples of Architecturally Enhanced ESTs

Elevated Storage - Standpipes

Elevated storage can also be accomplished via use of standpipes. A standpipe is a
cylindrical, elevated structure where the structure itself is the water storage tank.
Constant pressure is also maintained via hydrostatic pressure of the elevation of the water
in the tank, though the available pressure is less than what is consistently available in an
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EST. For example, TCEQ only counts water stored and provided at a minimum pressure
of 35 psi as “elevated water”. Therefore, when a typical standpipe height of 140 ft is
used (to match other standpipes and/or ESTs connected to the distribution system), only
the top 59 ft (140 ft — 35 psi x 2.31 ft/psi) can count toward the TCEQ’s requirements for
elevated or pressure storage.

Due its inherent limitations in capacity, standpipes are typically better-suited to small
utilities that supply less than 1,000 connections. A variety of materials can also be used
to construct a standpipe, with steel and reinforced pre-stressed concrete most often used.
Some newer steel standpipes are also being constructed with an interior glass lining,
which eliminates corrosion issues and coating requirements, albeit at a higher initial
capital cost. Standpipes can be constructed with a diameter as small as 4 ft to as large as
20 ft. Examples of conventional types of standpipes are shown in Exhibit 4-4.

Exhibit 4-4
Typical Steel Standpipes

Similar to complaints on the lack of aesthetics associated with most conventional and
composite ESTs, standpipes also frequently get aesthetics complaints. As with ESTs, it is
also feasible (though frequently significantly more expensive as compared to a
conventional standpipe) to add architectural components in a new standpipe design, to
provide a better blending of the tank infrastructure with nearby surroundings. Examples
of standpipes that include additional architectural features to blend into the nearby
landscape are shown in Exhibit 4-5.
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Exhibit 4-5
Examples of Architecturally Enhanced Standpipes

Pressure Storage - HPT

The TCEQ’s elevated/pressure storage requirement can also be met via the use of
hydropneumatic pressure tanks (HPTS). A typical HPT system consists of an outer metal
shell, inner bladder and an air compressor system; larger HPT tanks do not require an
inner bladder and instead rely on the pressure strength of the outer tank shell itself.
When an HPT needs to be filled, nearby pumps fill the tank with water. Air compressors
are used to maintain a specific tank pressure which provides a specific discharge pressure
when the HPT lets water out into the distribution system.

Similar to an EST system, an HPT requires water from a nearby source. For an HPT
though, TCEQ requires a backup power source for the pumps supplying water to the
HPT. In addition, TCEQ requires backup power to maintain operation of the air
compressors necessary to maintain tank pressure in the HPT. While the TCEQ only
requires a minimum pressure of 35 psi, the minimum pressure must be met throughout
the distribution system; therefore, the standard pressure applied by an HPT is 60 psi,
though depending on the size of the distribution, an HPT can be designed for discharge
pressures upwards of 100 psi.

TCEQ design criteria requires that if using an HPT tank system to maintain distribution
system pressure, a minimum of 20 gallons of pressure tank capacity be provided per
connection. For example, a utility supporting 100 connections only requires a 2,000
gallon HPT (and supporting pump and backup power system), which is likely a lower
capital cost than an EST.

However, as the number of connections increases, the capital cost for larger supply
pumps to support an HPT tank system (which must be sized for 2.0 gpm per connection
for an HPT system) and emergency backup power system rapidly overtake the capital
cost for a similarly-sized standpipe or EST. In addition, the TCEQ requires that utilities
that provide service to more than 2,500 connections must utilize elevated storage rather
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than pressure storage. Therefore, anticipated storage costs in this TM are based on the
use of elevated storage using ESTSs.

IMPACTS TO STORAGE REQUIREMENTS

The goal of this section of the TM is to discuss the impacts of growth and regionalization on
treated water storage needs for each utility. The anticipated future elevated storage needs are
determined using TCEQ design criteria of 100 gallons per connection for elevated storage; since
the utilities currently use either ESTs or standpipes, only criteria for elevated storage is provided
in this section. In addition, the TCEQ regulations also include design criteria for total required
storage, which is based on 200 gallons per connection. Refer to Table 4-5 for a summary of the
existing elevated and total storage capacity for each utility (data from TM No. 1, Table 1-6).

Table 4-5
Existing Storage Capacity
Current Elevated / Current Ground Current Total
Participant Pressure Capacity Storage Capacity Storage Capacity
(MG) (MG) (MG)
City of Roma 0.800 0.768 1.568
Falcon Rural WSC 0.095 0.318 0.413
El Sauz WSC 0.150 0.000 0.150
El Tanque WSC 0.089 0.210 0.299
Rio WSC 0.003 0.598 0.601
TOTAL 1.137 1.894 3.031
Notes
1 - Sizes shown in italics reflect storage capacities that appear to be inadequate as compared to 30 TAC 290.45 design criteria.

The minimum elevated storage required for each utility (for each five-year milestone through the
course of the Study planning period) is based on TCEQ design criteria requiring a minimum of
100 gallons of elevated storage per connection. Refer to Table 4-6 for a summary of the
minimum elevated storage capacities needed for each utility through the planning horizon of
2040.

Table 4-6
Minimum Elevated Storage Requirements
2010 2015 2020 2025 2030 2035 2040 2.060
(Buildout)

City of Roma 0.630 0.677 0.728 0.783 0.841 0.904 0.972 1.264
Falcon Rural WSC 0.122 0.134 0.148 0.162 0.179 0.196 0.216 0.302
El Sauz WSC 0.037 0.041 0.046 0.052 0.058 0.065 0.072 0.106
El Tanque WSC 0.063 0.070 0.078 0.087 0.098 0.109 0.122 0.179
Rio WSC 0.130 0.146 0.163 0.182 0.204 0.229 0.256 0.378
TOTAL 0.981 1.068 1.163 1.266 1.379 1.503 1.638 2.229
Notes
1 — Elevated water storage capacity in million gallons (MG).
2 - Capacity based on TCEQ minimum requirement of 100 gallons per connection.
3 - Number of connections based on growth projections completed in TM No. 1.
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Similar to treatment and transmission systems, the TCEQ also requires that utilities ensure
reserve storage capacity is available at each milestone to maintain compliance with the TCEQ’s
85% Rule; therefore, the minimum elevated storage capacity identified for each scenario has
been increased so that the required storage (as defined by TCEQ based on the current number of
connections) does not exceed 85% of the rated storage capacity. To develop the recommended
elevated storage capacity for each system, the minimum required elevated storage capacities
displayed in Table 4-6 are divided by 85%, which provides a storage capacity sufficient to be in
compliance with the TCEQ’s 85% Rule at each 5-year milestone in the Study planning period.
Refer to Table 4-7 for a summary of the recommended elevated storage capacity for each utility
through the planning horizon of 2040.

Table 4-7
Recommended Elevated Storage Requirements
2010 | 2015 | 2020 | 2025 | 2030 | 2035 | 2040 2060
(Buildout)
City of Roma 0.741 0.797 0.856 0.921 0.990 1.064 1.144 1.487
Falcon Rural WSC 0.143 0.158 0.174 0.191 0.210 0.231 0.254 0.356
El Sauz WSC 0.044 0.049 0.054 0.061 0.068 0.076 0.085 0.125
El Tanque WSC 0.074 0.082 0.092 0.103 0.115 0.128 0.143 0.210
Rio WSC 0.153 0.171 0.192 0.215 0.240 0.269 0.301 0.445
TOTAL 1.155 1.256 1.368 1.489 1.623 1.768 1.927 2.623

Notes

1 - Elevated water storage capacity in million gallons (MG).

2 - Capacity based on TCEQ minimum requirement of 100 gallons per connection, with increased capacity for compliance with the TCEQ's 85%
Rule.

3 - Number of connections based on growth projections completed in TM No. 1.

As discussed previously, the TCEQ also has a minimum total storage requirement for each utility
(for each five-year milestone through the course of the Study planning period), which is based on
TCEQ design criteria of 200 gallons of total storage per connection. Refer to Table 4-8 for a
summary of the minimum total storage capacities needed for each utility through the planning
horizon of 2040.

Table 4-8
Minimum Total Storage Requirements
2010 2015 2020 2025 2030 2035 2040 2.060
(Buildout)

City of Roma 1.260 1.355 1.456 1.565 1.683 1.809 1.945 2.528
Falcon Rural WSC 0.244 0.268 0.295 0.324 0.357 0.393 0.432 0.605

El Sauz WSC 0.074 0.083 0.092 0.103 0.115 0.129 0.144 0.212

El Tanque WSC 0.125 0.140 0.156 0.174 0.195 0.218 0.243 0.358

Rio WSC 0.260 0.291 0.326 0.365 0.408 0.457 0.512 0.756
TOTAL 1.963 2.136 2.325 2.532 2.758 3.005 3.276 4.459
Notes

1 - Total water storage capacity in million gallons (MG).

2 - Capacity based on TCEQ minimum total water storage requirement of 200 gallons per connection.

3 - Number of connections based on growth projections completed in TM No. 1.
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Similar to the recommended elevated storage capacities, the minimum total storage capacity
identified for each scenario is increased so that the required storage (as defined by TCEQ based
on the current number of connections) never exceeds 85% of the rated storage capacity in the
future. To develop the recommended elevated storage capacity for each system, the minimum
required total storage capacities displayed in Table 4-8 are divided by 85%, which provides a
storage capacity sufficient to be in compliance with the TCEQ’s 85% Rule at each 5-year
milestone in the Study planning period. Refer to Table 4-9 for a summary of the recommended
total storage capacities for each utility through the planning horizon of 2040.

Table 4-9
Recommended Total Storage Requirements
2010 | 2015 | 2020 | 2025 | 2030 | 2035 | 2040 2060
(Buildout)
City of Roma 1.482 1.594 1.713 1.841 1.980 2.128 2.288 2.974
Falcon Rural WSC 0.287 0.316 0.347 0.382 0.420 0.462 0.508 0.711
El Sauz WSC 0.087 0.097 0.109 0.121 0.136 0.152 0.170 0.249
El Tanque WSC 0.147 0.164 0.184 0.205 0.229 0.256 0.286 0.421
Rio WSC 0.306 0.342 0.383 0.429 0.480 0.538 0.602 0.890
TOTAL 2.309 2.513 2.736 2.979 3.245 3.536 3.854 5.245

Notes

1 - Total water storage capacity in million gallons (MG).

2 - Capacity based on TCEQ minimum requirement of 200 gallons per connection, with increased capacity for compliance with the TCEQ's
85% Rule.

3 - Number of connections based on growth projections completed in TM No. 1.

When developing improvements for storage, pumping and pipeline systems, the size and type of
storage is critical in defining the type of pumping system necessary to match the storage
improvements. Determining the type and size of storage is critical as TCEQ design criteria
includes various pumping requirements depending on the amount of elevated storage provided.
For example, distribution systems that only meet the minimum requirement for elevated storage
(100 gallons per connection) must provide high service and transfer pump stations (at pressure or
volume booster points in the distribution system) sized at 2.0 gallons per minute (gpm) per
connection or a firm capacity equaling the peak hourly demand. In comparison, utilities that
provide sufficient elevated storage to meet the TCEQ’s minimum requirements for total storage
(at least 200 gallons per connection) are only required to provide high service and transfer pump
stations sized at 0.6 gpm per connection, using total capacity.

Therefore from a capital cost standpoint, the reduction in pump equipment sizing and reduction
in ground storage tank (GST) sizing may provide an offset of most, if not all, of the additional
cost to provide sufficient EST storage to meet total storage requirements. In addition, there are
also O&M cost savings inherent to meeting total storage requirements via EST storage. A
detailed life cycle cost analysis (which includes both capital and O&M costs) for the
abovementioned example is included in TM No. 5. Based on the potential capital cost savings
and the benefits of providing primarily elevated storage, the recommended storage improvements
in the various regionalization scenarios are based on meeting total storage requirements via
elevated storage.
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DEVELOPMENT IMPACTS TO REGIONALIZATION ALTERNATIVES

The goal of this section is to discuss the impacts of growth and development in the Study Area
that can or will impact the conceptual design of new transmission and distribution system
improvements included in the regionalization alternatives. The main point of discussion in this
section will cover the impacts to potential transmission pipeline alignments from an arterial
highway bypass within the Study Area that the Texas Department of Transportation (TxDOT) is
proposing.

TxDOT is proposing a 4-lane toll way bypass of United States (US) Highway 83 (US 83) in Starr
County that will bypass the City of Roma and Rio Grande City by looping US 83 where it
connects to Farm-to-Market (FM) 650 over to where FM 1430 connects to US 83 (refer to
Exhibit 4-6). The proposed bypass is but one piece of an overall Valley transportation loop
planned for the Rio Grande Valley area, which will ultimately provide a transportation loop
between US 83, US 281 and US 77, which pass through Starr, Hidalgo, Cameron and Willacy
County.

Based on the proposed alignment, it appears that the proposed bypass will pass directly through
the center of the Study Area. Therefore, it is prudent to develop a conceptual regional pipeline
alignment in conjunction with the proposed bypass alignment. Pending proper timing of road
and water infrastructure improvements, the typical engineering, environmental and legal efforts
to acquire necessary property and clear it for pipeline improvements will likely have already
been completed in the clearance required to approve TxDOT funding for the road improvements.
As a result, by developing utility improvements along the typical right-of-way (ROW) corridor
that will parallel the bypass alignment, substantial cost savings to the distribution system
improvements can be obtained. Therefore, the various distribution system regionalization
alternatives discussed later in this TM are based on the assumption that the proposed TxDOT
bypass will move forward into construction and that adequate ROW space will be available for
installation of necessary distribution system improvements.

DESIGN GUIDELINES FOR TRANSMISSION/DISTRIBUTION IMPROVEMENTS

The goal of this section is to discuss the design guidelines and regulatory requirements that will
be utilized in the design of new transmission and distribution system improvements, regardless
of the regionalization alternative ultimately recommended. These design guidelines will form
the basis of design for the proposed distribution system alternatives recommended in this TM.
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Pipeline Design

It is anticipated that the proposed transmission pipelines (identified in the regionalization
alternatives discussed later in this TM) will primarily be used as trunk mains, transporting
potable water from one utility area to another; therefore, only one or two connections in each
utility area will be made to the transmission pipelines. However, as each utility area develops,
additional connections to the transmission pipeline will likely be necessary, which can impact
operation of the overall transmission system. To prepare for this operational situation, the
pipelines in the following regionalization alternatives are designed using a maximum pipeline
velocity of 3.5 feet per second (ft/s).

Multiple piping materials can be used for the transmission piping, including reinforced concrete
cylinder pressure pipe (RCCP), steel, polyvinyl chloride (PVC) and high-density polyethylene
(HDPE). Each type of pipe material has its own inherent advantages and disadvantages,
including capital cost, ease of installation, ease of maintenance and pipe friction. Of these
issues, friction is the most critical as it directly impacts the maximum flow capacity per pipe size
and the anticipated O&M cost to pump water through the pipeline. Available flow capacity per
pipe size is designed in direct proportion to the inner pipe diameter and the dynamic head loss
per foot of pipeline. Dynamic head loss can be calculated via several equations, the most
common being the Hazen-Williams equation, which utilizes a dimensionless (the number has no
units) number that relates typical friction loss to a specific type of pipe material; this number is
known as the Hazen-Williams c-factor. The higher the c-factor, the lower the actual friction loss,
so materials such as PVC and HDPE provide the lowest dynamic friction losses in pipelines.
Since PVC has one of the lowest capital costs per foot of pipe installed and it also has one of the
highest friction factors of the available pipe materials, PVC is used as the pipeline basis of
design in the following regionalization alternatives. The unit cost (per linear foot) of PVC
pipeline is based on the recommended pipe diameter and the type of material within the pipeline
trench (such as sand, clay, gravel or rock).

Storage Tank Design

While capital cost must always be a primary consideration during the conceptual planning and
design of storage tank systems, the overall life cycle cost should also be considered to provide
the lowest overall cost of ownership without sacrificing needed operations. As discussed
previously in this TM, it is recommended that volume and pressure maintenance be provided via
elevated storage tanks. In addition, it is recommended that each EST be designed on a total
storage basis to allow for reductions in the size and operating cost of the booster pump stations.
It is also recommended that each EST be constructed at a standard height of 140 ft, which will
provide a consistent tank discharge pressure of roughly 60 psi. A cost of $2.50 per gallon of
elevated storage allows for either conventional or composite EST construction; construction of
an EST with additional architectural aesthetic-friendly features can also be completed, though
the cost per gallon is closer to $3.00-$4.00. The $2.50 cost per gallon for elevated storage is
used in the regionalization alternatives discussed later in this TM and will be used in the full
project cost analysis in TM No. 6.
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Booster Pump Station Design

Booster pump stations are anticipated to be constructed (along with an EST) at various locations
along the transmission main to maintain adequate pressure and volume of potable water from one
utility to another; a booster pump station will also be constructed at the main point of connection
to each utility to provide maximum pressure at each finished water take point. In addition to
pressure and volume maintenance, some of the booster pump stations are designed to provide a
boost to the disinfection residual, which in the case of surface water is usually chloramine.
While a chloramines boosting system is not necessary at each booster pump station, it is
recommended for the primary connection points to each utility, to ensure that safe, disinfected
potable water is delivered into each utility’s distribution system. Since many rural water systems
still boost only with free chlorine, budget for allowing boosting of both chlorine and liquid
ammonium sulfate (LAS) is included for each booster pump station, in case a boosting of
chloramine residual is required.

Each booster pump station consists of a small ground storage tank (GST) designed to provide a
discharge point for the upstream transmission main and a pumping feed reservoir for the booster
pumps; it is anticipated that the transfer GST at each booster pump station will be roughly
25,000-50,000 gallons in capacity. The booster pump station is designed as a triplex pump
station, which provides firm capacity via two of three pumps (with each pump sized for half of
the firm capacity), with the third pump providing redundancy. As discussed previously, some
booster pump stations will also need to include a disinfection boosting system.

While the majority of the booster pump stations will utilize an EST to satisfy storage
requirements, one or more of the booster pump stations may not require an EST. The ground
topography increases significantly throughout the Study Area, creating several high points in the
transmission main. As a result, it is likely that an EST constructed at standard height (140 ft)
cannot provide sufficient pressure to reach the high points in the transmission pipeline system
while maintaining the TCEQ required minimum 35 psi system pressure. Therefore, either a
booster pump station may be required to actually pump the water “up the hill” to reach the high
point, where another booster pump station will be located (including an EST), or some of the
recommended ESTs can be constructed at a greater height (such as 160 ft, 180 ft or 200 ft) albeit
at a higher cost per gallon. The decision ultimately becomes a comparison of higher upfront
capital cost (if constructing a non-standard height EST) versus increased annual O&M cost (if
utilizing larger booster pumps). Since higher capital costs can be offset with grant and low-
interest loan funding while higher O&M costs cannot be offset by funding, it appears logical to
minimize O&M costs wherever possible and therefore construct a non-standard height EST
where necessary rather than utilize a large booster pump station.

The remaining locations of the necessary booster pump stations are based on the requirement of
maintaining 35 psi through the entire distribution system at all times (except during fire flow
demands). The goal of locating booster pump stations along the remaining sections of the
transmission main alignment is based on the assumption that the starting pressure at the
discharge of each EST is 60 psi and the minimum discharge pressure into the transfer GST at the
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next downstream is no less than 35 psi under normal conditions and 20 psi under emergency
conditions.

REGIONALIZATION ALTERNATIVES

The goal of this section of the TM is to evaluate potential alternatives of consolidating water
systems where feasible to increase operational efficiency and cost-effectiveness throughout the
Study Area. For the area and number of connections served by the five Study participants, it is
common to only have one or two water treatment facilities, frequently with a combined
transmission and distribution system. Substantial savings in annual O&M costs (and therefore
the cost of service for the City’s residents) can typically be attained by consolidating to a smaller
number of WTPs (refer to O&M Alternatives TM [TM No. 5] for additional discussion of
potential O&M savings).

Since the goal of this section is to determine the needs of all the water systems in the Study Area,
several additional in-depth analyses were completed for each existing service area with the goal
of developing additional potential consolidation alternatives. In general, there are five potential
basic regionalization alternatives for the Study participants which include serving from a
minimum of one to all five of the Study participants from a new regional WTP (refer to Exhibit
4-7 through 4-13 for layouts of existing distribution systems for each Study participant).
Depending on which specific utilities would be served by a new regional WTP, there are sixteen
potential alternatives for regionalization, which will ultimately take into account anticipated
treatment, distribution and O&M costs. The regionalization scenarios evaluated in this Study are
included in Table 4-10 (data referenced from Table 3-1).

Table 4-10
Regionalization Scenarios

Scenario City of Roma Falcon WSC El Sauz WSC El Tanque WSC Rio WSC
Scenario 1 Included - - - -
Scenario 2 Included Included - - -
Scenario 3 Included - Included - -
Scenario 4 Included - - Included -
Scenario 5 Included - - - Included
Scenario 6 Included Included Included - -
Scenario 7 Included Included - Included -
Scenario 8 Included Included - - Included
Scenario 9 Included - Included Included -
Scenario 10 Included - Included - Included
Scenario 11 Included - - Included Included
Scenario 12 Included Included Included Included -
Scenario 13 Included Included Included - Included
Scenario 14 Included Included - Included Included
Scenario 15 Included - Included Included Included
Scenario 16 Included Included Included Included Included
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A description of the proposed scenario, projected distribution system opinion of probable
construction costs (OPCC) and advantages and disadvantages are included on the following
pages for each scenario identified in Table 4-10. Costs have been developed for each individual
scenario in order to determine the top three scenarios; costs are also developed for each scenario
in order to provide the necessary distribution system cost components to incorporate with
treatment and O&M costs in TM No. 6, which will identify total life cycle costs per scenario.
Table 4-11 reflects the basic advantages and disadvantages for each scenario (information
referenced from Table 3-2).

A description of the treatment improvements required, treatment OPCC and advantages and
disadvantages for each scenario is included in the Water Treatment System Alternatives TM
(TM No. 3). A description of the anticipated O&M costs and operational advantages and
disadvantages for each scenario is included in the Water System Operations Alternatives TM
(TM No. 5).
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Table 4-11
Advantages and Disadvantages for Each Scenario
Scenario Advantages Disadvantages
Scenario 1 | Lowest capital cost of the scenarios. No beneflt_s _to the other
Study participants.
Scenario 2 Provides improved distribution at reduced cost for Roma and Falcon No benefits to the other
WSC. Provides another supply of water to Falcon WSC. three Study participants.
Lowest capital cost for distribution system improvements. Provides .
Scenario 3 | improved distribution at reduced cost for Roma and El Sauz WSC. tl\rlfr)ezegti f('jts tc;rtgiiog:ﬁ;
Provides another supply of water to EI Sauz WSC. yp pants.
Scenario 4 Provides improved distribution at reduced cost for Roma and El No benefits to the other
Tanque WSC. Provides another supply of water to EI Tanque WSC. three Study participants.
Scenario 5 Provides improved distribution at reduced cost for Roma and Rio No benefits to the other
WSC. Provides another supply of water to Rio WSC. three Study participants.
Provides improved distribution at reduced cost for Roma, Falcon No benefits to the other
Scenario 6 | WSC and El Sauz WSC. Provides another supply of water to Falcon WO Studv participants
WSC and El Sauz WSC. Y participants.
Provides improved distribution at reduced cost for Roma, Falcon No benefits to the other
Scenario 7 | WSC and El Tanque WSC. Provides another supply of water to tWo Study participants
Falcon WSC and EI Tanque WSC. yp pants.
Provides improved distribution at reduced cost for Roma, Falcon No benefits to the other
Scenario 8 | WSC and Rio WSC. Provides another supply of water to Falcon WO Studv participants
WSC and Rio WSC. Y participants.
Provides improved distribution at reduced cost for Roma, El Sauz No benefits to the other
Scenario 9 | WSC and El Tanque WSC. Provides another supply of water to El tWo Studyv participants
Sauz WSC and EI Tangue WSC. Y participants.
Scenario Provides improved distribution at reduced cost for Roma, El Sauz No benefits to the other
10 WSC and Rio WSC. Provides another supply of water to El Sauz WO Studv participants
WSC and Rio WSC. y participants.
Scenario Provides improved distribution at reduced cost for Roma, El Tanque No benefits to the other
11 WSC and Rio WSC. Provides another supply of water to El Tanque tWo Studv participants
WSC and Rio WSC. Y participants.
Scenario Provides improved distribution at reduced cost for Roma, Falcon No benefits to one of the
12 WSC, El Sauz WSC and El Tanque WSC. Provides another supply of Study participants
water to Falcon WSC, El Sauz WSC and EI Tanque WSC. ypP pants.
Scenario Provides improved distribution at reduced cost for Roma, Falcon No benefits to one of the
13 WSC, El Sauz WSC and Rio WSC. Provides another supply of water Studv particinants
to Falcon WSC, EI Sauz WSC and Rio WSC. y participants.
Scenario Provides improved distribution at reduced cost for Roma, Falcon No benefits to one of the
14 WSC, El Tanque WSC and Rio WSC. Provides another supply of Study particioants
water to Falcon WSC, El Tanque WSC and Rio WSC. ypP pants.
Scenario Provides improved distribution at reduced cost for Roma, El Sauz No benefits to one of the
15 WSC, El Tanque WSC and Rio WSC. Provides another supply of Studv particinants
water to El Sauz WSC, EI Tanque WSC and Rio WSC. y participants.
Scenario Can provide water to all the Study participants. nghes_,t cost of all the
16 scenarios.
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A brief discussion on the potential regionalization scenarios is included in the following pages.
The anticipated capacity required per TCEQ design criteria has been developed for each scenario
using the criteria discussed earlier in this TM, including required capacity at each five-year
milestone through the course of the Study planning period. In addition, to ensure reserve
capacity is available at each milestone to maintain compliance with the TCEQ’s 85% Rule, the
minimum distribution system capacity identified for each scenario has been increased so that the
anticipated water demand never exceeds 85% of the rated system capacity. An example of how
the system capacity sizing was accomplished for each scenario is shown below, followed by
summary tables of required scenario minimum distribution system capacities and recommended
design capacities to provide a comparison of the various scenarios. Following the discussion of
distribution system sizing, an anticipated OPCC is provided for each potential regionalization
scenario, along with a summary of costs for capital cost comparison between the various
scenarios.

Regionalization Scenario 16 Example

In Scenario 16, the City of Roma, Falcon Rural WSC, El Sauz WSC, El Tanque WSC and Rio
WSC all join together to construct a new regional WTP and a regional water
transmission/distribution system to serve all the utilities. The projected water demands for each
utility in this TM are based on the number of projected connections identified for each utility in
TM No. 1 and include a peaking factor of 1.25 to allow for peak daily demand on the
transmission/distribution system. Based on Table 4-12, the minimum required Scenario 16
distribution system capacity (based on TCEQ 290 design criteria and a peaking factor of 1.25) at
the end of the planning Study horizon (2040) should be approximately 17.7 mgd.

Table 4-12
Projected Minimum Distribution System Capacity Requirements for Scenario 16
2010 | 2015 | 2020 | 2025 | 2030 | 2035 | 2040 2060
(Buildout)

City of Roma 6.80 7.31 7.86 8.45 9.09 9.76 10.50 13.65
Falcon Rural WSC 131 1.45 1.59 1.75 1.93 2.13 2.34 3.26
El Sauz WSC 0.40 0.45 0.50 0.56 0.63 0.70 0.78 1.15
El Tanque WSC 0.68 0.75 0.84 0.94 1.05 1.18 1.31 1.94
Rio WSC 1.40 1.58 1.76 1.98 2.20 248 2.76 4.09
TOTAL 10.59 11.54 12.55 13.68 14.89 16.24 17.69 24.09

Notes

1 - Distribution system capacity size in mgd.

- Connections based on historical number of persons per household.

2
3 - Growth based on utility-specific annual growth.
4 - Minimum distribution system capacity based on TCEQ standard 0.6 gpm per connection, plus a 1.25 peaking factor for peak daily demand.

Similar to capacity requirements for WTPs, the TCEQ also applies the 85% Rule to distribution
system infrastructure; therefore the required minimum capacity (at each milestone in Table 4-12)
is divided by 0.85 so that at each milestone, the water demand will not exceed 85% of the rated
capacity of the system. Per Table 4-13, the recommended distribution system capacity for
Scenario 16 at the end of the planning Study horizon (2040) is 20.9 mgd.
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Table 4-13
Projected Recommended Distribution System Capacity Requirements for Scenario 16
2010 | 2015 | 2020 | 2025 | 2030 | 2035 | 2040 2060
(Buildout)

City of Roma 8.00 8.60 9.25 9.94 10.69 11.49 12.35 16.06
Falcon Rural WSC 1.54 1.71 1.87 2.06 2.26 2.50 2.75 3.84
El Sauz WSC 0.47 0.53 0.59 0.66 0.74 0.82 0.91 1.35
El Tanque WSC 0.79 0.88 0.99 1.10 1.24 1.38 1.54 2.28
Rio WSC 1.65 1.85 2.07 2.32 2.59 291 3.25 4.81
TOTAL 12.46 13.57 14.76 16.09 17.51 19.10 20.81 28.34

Notes

1 - Distribution system capacity size in mgd.

2 - Connections based on historical number of persons per household.

3 - Growth based on utility-specific annual growth.

4 - Recommended distribution system capacity based on TCEQ standard 0.6 gpm per connection, plus a 1.25 peaking factor for peak daily
demand, and an additional increase for compliance with the TCEQ's 85% Capacity Rule.

As discussed in the example for Scenario 16, the required minimum distribution system capacity
(identified in Table 4-14) at each milestone is divided by 0.85 so that the water demand will not
exceed 85% of the rated system capacity at each 5-year milestone. The anticipated
recommended distribution system capacity (incorporating compliance with the 85% Rule) for
each scenario is summarized in Table 4-14.

Table 4-14
Summary of Projected Recommended Distribution System Capacity Requirements
2010 | 2015 2020 | 2025 2030 | 2035 2040 2060
(Buildout)

Scenario 1 8.00 8.60 9.25 9.94 10.69 11.49 12.35 16.06
Scenario 2 9.54 10.31 11.12 12.00 12.96 13.99 15.10 19.90
Scenario 3 8.47 9.13 9.84 10.60 11.43 12.31 13.26 17.41
Scenario 4 8.79 9.49 10.24 11.04 11.93 12.87 13.90 18.34
Scenario 5 9.65 10.46 11.32 12.26 13.28 14.40 15.60 20.87
Scenario 6 10.01 10.84 11.71 12.66 13.69 14.81 16.01 21.25
Scenario 7 10.34 11.19 12.10 13.10 14.19 15.37 16.65 22.18
Scenario 8 11.19 12.16 13.19 14.32 15.54 16.90 18.35 24.71
Scenario 9 9.26 10.01 10.82 11.71 12.66 13.69 14.81 19.69
Scenario 10 10.12 10.99 11.91 12.93 14.01 15.22 16.51 22.22
Scenario 11 10.44 11.34 12.31 13.37 14.51 15.78 17.15 23.15
Scenario 12 10.81 11.72 12.69 13.76 14.93 16.19 17.56 23.53
Scenario 13 11.66 12.69 13.78 14.99 16.28 17.72 19.26 26.06
Scenario 14 11.99 13.04 14.18 15.43 16.78 18.28 19.90 26.99
Scenario 15 10.91 11.87 12.90 14.03 15.25 16.60 18.06 24.50
Scenario 16 12.46 13.57 14.76 16.09 17.51 19.10 20.81 28.34

Notes

1 - Distribution system capacity size in mgd.
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REGIONALIZATION COSTS

A Dbrief discussion on anticipated distribution system capital costs for the potential
regionalization scenarios is included in this section of the TM. Design components common to
each scenario include transmission piping, booster pump stations and potable water storage. It is
anticipated that not all of the participating utilities in this Study may immediately decide to join
into a regional system; however, as the regional system infrastructure is completed and
operational, some of the utilities may decide to join the proposed regional system in the future or
at the very least, purchase wholesale water from the regional system as opposed to purchasing
from their current wholesale water supplier. Therefore, the recommended distribution
improvements are based on the premise that over time, most if not all of the participating utilities
in this Study will choose to utilize some volume of water from the regional system to either
supplement or replace their current source of potable water.

The anticipated construction costs for Scenario 1 and 2 are fairly different than all the other
regionalization scenarios, as Scenario 1 is intended to only supply the City of Roma and as a
result only consists of additional storage improvements while Scenario 2 adds only piping
improvements to pump potable water up to the Falcon WSC distribution system. Scenarios 3
through 16 incorporate varying amounts of pipeline improvements (along with storage and
booster pump station improvements), and are proportional to Scenario 16 based on
increased/reduced recommended distribution system capacity. While the projected capital costs
for Scenarios 3 through 16 will be very similar to one another, the true comparison will occur
with respect to differences in annual O&M costs which are included in TM No. 5. TM No. 5
will also combine capital and O&M costs to develop projected life cycle costs for each
regionalization scenario.

Examples of how the anticipated distribution system OPCC is developed for Scenario 1, 2 and 16
are shown below followed by a summary table of anticipated distribution system OPCCs for
comparison of the various scenarios.

Regionalization Scenario 1 Example

In Scenario 1, the City of Roma builds a new WTP to serve the City, while the remaining
participating utilities in this Study continue to operate by either treating raw water or purchasing
treated water wholesale from another utility; as a result, no major transmission pipeline
improvements are required for the City, only the provision of additional elevated storage to
comply with total storage requirements (refer to Exhibit 4-7 for a layout of the City of Roma’s
existing distribution system). For Scenario 1, the 2040 recommended distribution system
capacity (per Table 4-14) for the City of Roma is approximately 12.4 million gallons per day
(mgd). Per Table 4-9, the recommended 2040 total storage capacity for the City of Roma is
roughly 2.3 MG. Assuming that the total storage requirement is met via elevated storage only,
an additional 1.5 MG of elevated storage is required to supplement the existing 0.8 MG of
elevated storage capacity.
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While 1.5 MG of additional elevated capacity is needed by 2040 if the City decides to meet its
total storage requirement via elevated storage, it is not recommended to construct the entire
additional storage in one tank. Rather, providing the additional storage via several smaller-sized
ESTs will provide more flexible operation and better coverage of volume and pressure
maintenance throughout the City’s distribution system. For that reason, Scenario 1 includes the
construction of three 0.5 MG ESTs to provide the recommended additional storage needed by
2040 (refer to Exhibit 4-14 for recommended tank improvements for the City of Roma under
Scenario 1).

As discussed previously, it is recommended that a construction cost of $2.50 per gallon be used
for development of conceptual construction costs of ESTs. Using an average construction cost
per gallon of $2.50, the EST construction cost at a capacity of 1.5 MG, is roughly $3,750,000.
This construction cost does not include site improvements and the booster pump stations
required to lift water into the ESTs. Based on Table 4-15, including additional construction cost
items and non-construction costs, the anticipated project cost for Scenario 1 is approximately
$6,372,000 (in 2012 dollars).

Table 4-15
Anticipated Distribution System Project Cost for Scenario 1
ITEM DESCRIPTION UNIT | QTY UNIT COST TOTAL COST

1 qu_sstruct three new 0.5 MG standard EA 3 $1.250,000.00 $3.750,000.00

2 Site improvements for new ESTs EA 3 $250,000.00 $750,000.00

subtotal $4,500,000

Contingencies (20%) $900,000

TOTAL ESTIMATED CONSTRUCTION COST $5,400,000

Engineering & Testing (18%) $972,000
TOTAL ESTIMATED CAPITAL COST $6,372,000

Notes

1 - Distribution system capacity size based on 2040 requirements.

2 - Recommended distribution system capacity based on TCEQ standard 0.6 gpm per connection, plus a 1.25 peaking factor for peak daily
demand, and an additional increase for compliance with the TCEQ's 85% Capacity Rule.

3 - EST cost based on $2.50 per gallon to allow for construction of EST, using either conventional or a composite tank.

Note that while the projected capital cost for Scenario 1 is small enough to be funded at one
time, a more logical approach is to construct the recommended distribution system
improvements in multiple phases, to complement anticipated phasing of the WTP improvements.
Phasing of construction will allow for a greater opportunity to fund the majority of each
construction phase via grant and/or low interest loan funding, which will make the project
significantly more viable.
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Regionalization Scenario 2 Example

In Scenario 2, the City of Roma and Falcon WSC join together to build a new WTP to serve both
the City of Roma and Falcon WSC, while the remaining participating utilities in this Study
continue to operate by purchasing treated water wholesale from another utility (refer to Exhibit
4-15 for a layout of proposed improvements for the City of Roma and Falcon WSC); as a result,
the only major transmission pipeline improvements are required for Falcon WSC.

For Scenario 2, the 2040 recommended distribution system capacity (per Table 4-14) for the City
of Roma and Falcon WSC is approximately 15.1 mgd, though the pipeline system is designed
only for sending flow to Falcon WSC, which is projected to require a distribution capacity of
2.75 mgd in 2040. Per Table 4-9, the recommended 2040 total storage capacity for the City of
Roma and Falcon WSC is roughly 2.8 MG; assuming that the total storage requirement is met
via elevated storage only, an additional 1.9 MG of elevated storage is required to supplement the
existing 0.9 MG of elevated storage capacity.

Similar to the example for Scenario 1, it is not recommended to construct the entire additional
recommended elevated storage in one tank. Rather, providing the additional storage via several
smaller-sized ESTs will provide more flexible operation and better coverage of volume and
pressure maintenance throughout the regional distribution system. It is recommended that three
0.5 MG ESTs be constructed in the City of Roma main distribution system (to meet the City’s
2040 total storage goals) with two 0.1 MG ESTs being located along the transmission main to
Falcon WSC and one 0.2 MG EST located at the connection point to the Falcon WSC
distribution system.

As discussed previously, it is recommended that a construction cost of $2.50 per gallon be used
for development of conceptual construction costs of ESTs. However, due to the significant
changes in elevation (roughly 150 ft increase in elevation from the City of Roma to the west tie-
in point of the proposed TxDOT US 83 bypass) along the proposed pipeline alignment (US 83
northwest of the City of Roma), taller ESTs are required to send water from the City to Falcon
WSC. For this reason, a cost of $3.00 per gallon is used to allow for taller EST structures, which
increases structural wall thickness and foundation requirements.

Using an average construction cost per gallon of $3.00, the EST construction cost at a capacity of
1.9 MG, is roughly $5,700,000. This construction cost does not include site improvements and
the booster pump stations required to lift water into the ESTs. Based on Table 4-16, including
additional construction cost items and non-construction costs, the anticipated project cost for
Scenario 2 is approximately $15,431,500 (in 2012 dollars).
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Table 4-16
Anticipated Distribution System Project Cost for Scenario 2
ITEM DESCRIPTION UNIT | QTY UNIT COST TOTAL COST
Construct two new 0.5 MG standard
1 ESTs in Roma EA 2 $1,250,000 $2,500,000
2 Construct one new 0.5 MG 180-ft EST at EA 1 $1,500,000 $1.500,000

start of regional transmission pipeline

Construct one new 0.1 MG 180-ft EST
3 along transmission main from Roma to EA 1 $300,000 $300,000
TxDOT Bypass

Construct one new 0.1 MG standard EST
4 at TXDOT Bypass EA 1 $250,000 $250,000

Construct one new 0.1 MG standard EST
along transmission main from TxDOT

5 Bypass to Falcon WSC service EA 1 $250,000 $250,000
connection
Construct one new 0.1 MG standard EST
6 at Falcon WSC service connection EA 1 $250,000 $250,000
7 Site improvements for new ESTs EA 7 $250,000 $1,750,000
8 20-inch transmission main from Roma to LE 13.985 $100 $1.398.500

TxDOT US 83 Bypass connection point

16-inch transmission main from TxDOT
9 US 83 Bypass connection point to Falcon LF | 26,277 $75 $1,970,800
WSC service connection

20-inch transmission main from TxDOT
10 US 83 Bypass connection point to Falcon LF 7,286 $100 $728,600
WSC service connection

subtotal $10,897,900

Contingencies (20%) $2,179,600

TOTAL ESTIMATED CONSTRUCTION COST $13,077,500

Engineering & Testing (18%) $2,354,000

TOTAL ESTIMATED CAPITAL COST $15,431,500

Notes

1 - Distribution system capacity size based on 2040 requirements.

2 - Recommended distribution system capacity based on TCEQ standard 0.6 gpm per connection, plus a 1.25 peaking factor for peak daily
demand, and an additional increase for compliance with the TCEQ's 85% Capacity Rule.

3- EST cost based on $2.50 per gallon to allow for construction of EST, using either conventional or a composite tank. Cost for a 180-ft
EST is increased to $3.00 per gallon to allow for additional structural requirements.

Note that while the projected capital cost for Scenario 2 includes storage improvements for the
City of Roma, it is likely that the project will need to be constructed in multiple phases, to
complement anticipated phasing of the WTP improvements.

Regionalization Scenario 16 Example

At the other end of the potential regionalization scenario spectrum (Scenario 16), the City of
Roma, Falcon Rural WSC, El Sauz WSC, El Tanque WSC and Rio WSC all join together to
build a new regional WTP to serve all the utilities (refer to Exhibit 4-16 for a layout of the
proposed transmission/distribution improvements for Scenario 16). For Scenario 16, the 2040
recommended distribution system capacity (per Table 4-14) for all five utilities is approximately
20.9 mgd.
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Per Table 4-9, the recommended 2040 total storage capacity for all five utilities is roughly 3.9
MG; assuming that the total storage requirement is met via elevated storage only, an additional
2.8 MG of elevated storage is required to supplement the existing 1.1 MG of elevated storage
capacity.

Similar to the example for Scenarios 1 and 2, it is not recommended to construct the entire
additional recommended elevated storage in one tank. Rather, providing the additional storage
via several smaller-sized ESTs will provide more flexible operation and better coverage of
volume and pressure maintenance throughout the regional distribution system. It is
recommended that three 0.5 MG ESTs be constructed in the City of Roma main distribution
system (to meet the City’s 2040 total storage goals) with the remaining elevated storage being
located along the transmission main to each utility.

As discussed previously, it is recommended that a construction cost of $2.50 per gallon be used
for development of conceptual construction costs of ESTs. Using an average construction cost
per gallon of $2.50, the EST construction cost at a capacity of 2.8 MG, is roughly $7,000,000.
This construction cost does not include site improvements and the booster pump stations
required to lift water into the ESTs. Based on Table 4-17, including additional construction cost
items and non-construction costs, the anticipated project cost for Scenario 16 is approximately
$39,009,000 (in 2012 dollars).
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Table 4-17
Anticipated Distribution System Project Cost for Scenario 16
UNIT TOTAL
ITEM DESCRIPTION UNIT QTY COST COST
1 Construct two new 0.5 MG standard ESTs in Roma EA 2 $1,250,000 $2,500,000
2 ConstrL_Jct_ one new 0.5 MG 180-ft EST at start of regional EA 1 $1,500,000 $1.500,000
transmission pipeline
Construct one new 0.25 MG 180-ft EST along transmission
3 main from Roma to TxDOT Bypass EA ! $750,000 $750,000
4 Construct one new 0.25 MG standard EST at TXDOT Bypass EA 1 $625,000 $625,000
5 Construct one new 0.1 MG standard EST along transmission EA 1 $250,000 $250,000

main from TXDOT Bypass to Falcon WSC service connection

6 Con§truct one new 0.1 MG standard EST at Falcon WSC EA 1 $250,000 $250,000
service connection

Construct one new 0.25 MG standard EST along transmission

7 main from TxDOT Bypass to ElI Sauz WSC service EA 1 $625,000 $625,000
connection
8 Construct one new 0.25 MG standard EST at El Sauz WSC EA 1 $625,000 $625,000

service connection

Construct one new 0.25 MG 180-ft EST along transmission
9 main from El Sauz WSC service connection to Rio WSC EA 1 $750,000 $750,000
service connection

Construct one new 0.5 MG standard EST at Rio WSC service

10 - EA 1 $1,250,000 $1,250,000
connection
Construct one new 0.25 MG standard EST along transmission

11 main from Rio WSC service connection to El Tanque WSC EA 1 $625,000 $625,000

service connection

Construct one new 0.25 MG standard EST at El Tanque WSC

12 - - EA 1 $625,000 $625,000
service connection

13 Site improvements for new ESTs EA 13 $250,000 $3,250,000

14 30-inch transmission main from Roma to TxDOT US 83 LE 13,985 $150 $2,097,800
Bypass connection point
16-inch transmission main from TxDOT US 83 Bypass

15 connection point to Falcon WSC service connection LF 26,277 $75 $1,970,800
20-inch transmission main from TxDOT US 83 Bypass

16 connection point to Falcon WSC service connection LF 7,286 $100 $728,600

17 20-inch transmission main from TxDOT US 83 Bypass LE 26,329 $100 $2,632,900

connection point to El Sauz WSC service connection

24-inch transmission main from El Sauz WSC service
18 connection to Rio WSC service connection LF 38,074 $125 $4,759,300

20-inch transmission main from Rio WSC service connection
19 to El Tanque WSC service connection LF 12,250 $100 $1,225,000

20 16-inch transmission main from Rio WSC service connection LE 6,789 $75 $509,200

to El Tanque WSC service connection
subtotal | $27,548,600

Contingencies (20%) $5,509,800

TOTAL ESTIMATED CONSTRUCTION COST | $33,058,400

Engineering & Testing (18%) | $5,950,600

TOTAL ESTIMATED CAPITAL COST | $39,009,000

Notes

1 - Distribution system capacity size based on 2040 requirements.

2 - Recommended distribution system capacity based on TCEQ standard 0.6 gpm per connection, plus a 1.25 peaking factor for peak daily
demand, and an additional increase for compliance with the TCEQ's 85% Capacity Rule.

3 - EST cost based on $2.50 per gallon to allow for construction of EST, using either conventional or a composite tank. Cost for a 180-ft EST is
increased to $3.00 per gallon to allow for additional structural requirements.
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Costs for each additional potential regionalization scenario were developed using the same
methodology as Scenarios 1, 2 and 16. The anticipated distribution system capital cost for each
scenario is summarized in Table 4-18.

Table 4-18
Summary of Projected Distribution System Costs for Regionalization Scenarios
TOTAL CONSTRUCTION ENGINEERING & TOTAL CAPITAL
DESCRIPTION cosT TESTING cosT
Scenario 1 $5,400,000 $972,000 $6,372,000
Scenario 2 $13,077,500 $2,354,000 $15,431,500
Scenario 3 $10,505,000 $1,890,900 $12,395,900
Scenario 4 $21,012,800 $3,782,400 $24,795,200
Scenario 5 $19,332,900 $3,480,000 $22,812,900
Scenario 6 $16,599,400 $2,987,900 $19,587,300
Scenario 7 $25,541,200 $4,597,500 $30,138,700
Scenario 8 $25,415,200 $4,574,800 $29,990,000
Scenario 9 $20,998,200 $3,779,700 $24,777,900
Scenario 10 $20,556,400 $3,700,200 $24,256,600
Scenario 11 $26,219,600 $4,719,600 $30,939,200
Scenario 12 $28,498,600 $5,129,800 $33,628,400
Scenario 13 $26,945,200 $4,850,200 $31,795,400
Scenario 14 $32,608,400 $5,869,600 $38,478,000
Scenario 15 $28,199,600 $5,076,000 $33,275,600
Scenario 16 $33,058,400 $5,950,600 $39,009,000
Notes
1 - Costs in 2012 dollars.

As discussed previously, the most logical approach would be to construct new distribution
improvements in multiple phases, with the goal of reducing distribution capital costs to
approximately $20 million or less per construction phase. Phasing of construction allows for a
greater opportunity to fund the majority of each construction phase via grant and/or low interest
loan funding, which will make the project significantly more viable.

One of the benefits of regionalization is that by providing water to multiple utilities, the average
cost per volume of water treated and distributed (normally in terms of cost per 1,000 gallons)
typically reduces as the number of connections served increases. This concept is known as
“economies of scale.”

For example, under Scenario 16, the projected 2040 project cost for the proposed distribution
system improvements (if constructed all at once) is approximately $39,009,000 (using 2012
dollars), including construction cost, contingency and engineering and testing services. In a
worst-case funding scenario, no grant or low-interest loan funds are available, so that scenario is
used as the starting point for determining potential cost of service. Therefore, for the projected
Scenario 16 OPCC of $39,009,000, the projected annual debt service is developed using an
interest rate of 5.0% (assuming no low-interest rate at this point) at a term of 30 years. Using the
projected Scenario 16 project cost, an interest rate of 5.0% and a term of 30 years, an annual debt
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service of $2,537,591 is determined. The same methodology is used to determine the projected
worst-case annual debt service for each potential regionalization scenario, and the respective
debt service for each scenario is shown in Table 4-19.

While the WTP and the distribution system must be designed for compliance with the TCEQ’s
standard design criteria of 0.6 gpm per connection and the 85% Capacity Rule, the actual
average daily demand is approximately half of the TCEQ-required design capacity of 0.6 gpm
per connection; this is why the City of Roma can still meet daily water demands from its existing
WTP under its current ACR rating, whereas under TCEQ standard design criteria, the WTP does
not currently have sufficient capacity. Therefore, while the Scenario 16 2040 minimum required
distribution design capacity is anticipated to be 16.7 mgd, based on the ratio of current demand
to required capacity (approximately 50%), it is anticipated that the average water demand will
continue to be roughly half of the 2040 WTP capacity, or 8.85 mgd. Therefore, in determining
projected cost per volume (a common method for utilities is to evaluate cost per thousand gallons
treated), the debt service (worst-case for this example) for Scenario 16 ($2,537,591) is divided
by the anticipated peaking water demand (8.85 mgd in 2040), converted to a per 1,000 gallon
basis. Example cost equations are shown below.

Cost debt service / demand

($2,537,591) / (8.85 mgd x 1,000,000 gal/million gallons x 365.25 days/year)
$0.00083 per gallon x 1,000

$0.83 per 1,000 gallons

The same methodology was used to determine the projected cost per volume treated for each
potential regionalization scenario and the respective cost for each scenario is also shown in Table
4-19. Cost data from the Treatment System Alternatives TM (TM No. 3) and the O&M
Alternatives TM (TM No. 5) will be combined to generate a total cost per 1,000 gallons treated.
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Table 4-19
Impacts of Regionalization on Cost of Service
WORST-CASE ANNUAL DEBT COST PER THOUSAND
DESCRIPTION SERVICE (100% LOAN) GALLONS
Scenario 1 $414,508 $0.23
Scenario 2 $1,003,841 $0.46
Scenario 3 $806,371 $0.42
Scenario 4 $1,612,963 $0.79
Scenario 5 $1,484,012 $0.65
Scenario 6 $1,274,182 $0.54
Scenario 7 $1,960,566 $0.81
Scenario 8 $1,950,893 $0.73
Scenario 9 $1,611,838 $0.74
Scenario 10 $1,577,927 $0.65
Scenario 11 $2,012,639 $0.80
Scenario 12 $2,187,576 $0.85
Scenario 13 $2,068,336 $0.73
Scenario 14 $2,503,049 $0.86
Scenario 15 $2,164,626 $0.82
Scenario 16 $2,537,591 $0.83

As discussed previously, without any grant or low-interest loan funding, development of a
regional WTP may not be feasible due to the high cost of infrastructure. Therefore, the obvious
fatal flaw in this Study is the availability of grant and low-interest funding for the final
recommended improvements. To show the impact of this type of funding, two additional
examples were developed for varying levels of grant and/or low-interest loan funding. While
worst-case (100% loan, typical open market interest rate) debt service costs were developed for
each scenario in Table 4-19, additional cost examples using a 50% grant/loan combination and a
75% grant/loan combination are developed and displayed in Tables 4-20 and 4-21.

The two additional funding opportunities are identified as grant/loan combinations, as similar
benefits can be attained depending on the funding methodology. For example, using Scenario 1
once again, the anticipated annual debt service (assuming open market, 5.0% interest and a 30-
year term) is $2,537,591. On some projects, a utility may qualify for either grants or low-interest
loans, but not both. Therefore, in a 50% grant/loan combination example, it is assumed that a
50% reduction in debt service is accomplished either directly via grant or loan forgiveness, along
with the remaining loan component still including a typical interest rate. However, the same
reduction in debt service can be accomplished with no grant being applied, as long as the interest
rate on the loan is reduced to less than 1.0%, which can be obtained by utilities defined by
funding agencies as “disadvantaged.” Cost impacts to each potential regionalization scenario via
a 50% grant/loan funding program are included in Table 4-20.
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Table 4-20
Impacts of Regionalization and Grant Opportunities on Cost of Service
50% Grant/Loan
MEDIUM-CASE ANNUAL COST PER
DESCRIPTION DEBT SERVICE THOUSAND
(50% GRANT) GALLONS
Scenario 1 $207,254 $0.11
Scenario 2 $501,921 $0.23
Scenario 3 $403,186 $0.21
Scenario 4 $806,482 $0.40
Scenario 5 $742,006 $0.33
Scenario 6 $637,091 $0.27
Scenario 7 $980,283 $0.40
Scenario 8 $975,446 $0.36
Scenario 9 $805,919 $0.37
Scenario 10 $788,963 $0.33
Scenario 11 $1,006,320 $0.40
Scenario 12 $1,093,788 $0.43
Scenario 13 $1,034,168 $0.37
Scenario 14 $1,251,525 $0.43
Scenario 15 $1,082,313 $0.41
Scenario 16 $1,268,796 $0.42

A similar methodology is applied for the 75% grant/loan combination example (refer to Table 4-
21), except that even if the loan component was offered at 0.0% interest, the debt service would
only be reduced by roughly 50%. Therefore, grant funding would still need to be applied to
reach a total debt service reduction of 75%.
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Table 4-21
Impacts of Regionalization and Grant Opportunities on Cost of Service
75% Grant/Loan
BEST-CASE ANNUAL COST PER THOUSAND
DESCRIPTION DEBT SERVICE GALLONS TREATED
(75% GRANT)
Scenario 1 $103,627 $0.06
Scenario 2 $250,960 $0.11
Scenario 3 $201,593 $0.10
Scenario 4 $403,241 $0.20
Scenario 5 $371,003 $0.16
Scenario 6 $318,545 $0.14
Scenario 7 $490,141 $0.20
Scenario 8 $487,723 $0.18
Scenario 9 $402,959 $0.19
Scenario 10 $394,482 $0.16
Scenario 11 $503,160 $0.20
Scenario 12 $546,894 $0.21
Scenario 13 $517,084 $0.18
Scenario 14 $625,762 $0.22
Scenario 15 $541,156 $0.21
Scenario 16 $634,398 $0.21

In the case of this Study, all of the Study participants are considered to be significantly
“economically disadvantaged” and therefore it is anticipated that projects identified in this Study
should qualify for either 50% or 75% grant/loan combination funding.

RECOMMENDED ALTERNATIVE

Based on the anticipated construction and capital costs and distribution debt service cost per
1,000 gallons, it appears that the most cost-effective regionalization scenario with respect to
distribution system debt service cost is Scenario 1, which will serve only the City of Roma. This
is logical as Scenario 1 requires the least amount of distribution infrastructure improvements of
the evaluated scenarios; however, this scenario provides no regionalization benefits to the other
Study participants.

The proposed distribution system debt service component is only one component of the overall
cost evaluation required for each regionalization scenario. Once projected WTP and distribution
system O&M costs (from TM No. 5) are developed for each scenario, the cost components from
TM No. 3, TM No. 4 and TM No. 5 will be combined and total costs will be compared from
scenario to scenario. Total cost discussion and final cost comparisons for the potential
regionalization scenarios are included in TM No. 6.
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This Technical Memorandum (TM) summarizes the findings of Task V of the City of Roma
Regional Water Planning Study (the Study). The focus of Task V of the Study is the preparation
of water operation alternatives and costs for the Study Area.

Activities in Task V included the following:

v' Determine potential operational scenarios for a single large water treatment plant (WTP)
as compared to multiple smaller WTPs;

v Comparison of operational costs for different types of treatment technologies;

Determine anticipated operational costs for each potential regionalization scenario; and

v’ Prepare a technical memorandum summarizing the findings.

<\

BACKGROUND

The historical reliance on individual utilities to provide basic water services in the Study Area
has ensured more local oversight of utility operations and associated fees. However, this
dispersed approach to utilities provision and management has also resulted in inevitable
duplication and inefficiencies as the overall area has grown. For example, each utility in the
Study Area operates its own distribution system and does not utilize a continual or emergency
interconnect with other nearby utilities, whereas many other similar-sized areas can function
efficiently and cost-effectively with only one large distribution system. Regionalization in other
communities has provided benefits such as:

e More unified administration, operations and purchasing;

e Cost sharing for staff training and certification;

e Reduced paperwork, monitoring, reporting and enforcement activity associated with
each distribution system; and

e Typically a much lower total cost (including treatment, transmission, distribution and
system operations) in cost per thousand gallons.

The potential benefits of “regionalization” or “consolidation” of utility providers are important
enough that unique opportunities should be identified and pursued where they make sense and
have a good chance to benefit all parties. Such opportunities will gradually come about as the
overall region approaches build-out, as debt assumption becomes less of a factor, as through
attrition as older systems face difficulties in meeting maintenance and rehabilitation needs, and
further State and Federal regulatory mandates come along.

This Technical Memorandum (TM) addresses the fundamental questions of how particular
consolidations might be accomplished with respect to meeting transmission and distribution
goals. Incorporation of the results of this TM, along with results from the other TMs should lead
to technically sound engineering master plans to guide ongoing water system investments and
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management activities by the City of Roma and the other participating utilities in this Study.
The goals of this TM are to identify and discuss:

e Comparisons of anticipated annual treatment cost for similarly-sized WTPs, using either
conventional or membrane filtration;

e Comparisons of anticipated annual treatment cost for small WTPs versus larger, regional
WTPs and how regionalization impacts operation; and

e Comparisons of anticipated annual distribution cost for booster pump stations utilizing
either hydropneumatic pressure tanks (HPTSs), standpipes or elevated storage tanks
(ESTs).

COMPARISON OF ANTICIPATED ANNUAL TREATMENT COST FOR
CONVENTIONAL WTPs VERSUS MEMBRANE WTPs

Membrane filtration system capital costs, on a basis of dollars per volume of installed treatment
capacity, do not escalate rapidly as plant size decreases, unlike conventional treatment systems.
This factor makes membranes quite attractive for small systems. Membrane processes have also
become more attractive for potable water production in recent years due to the increased
stringency of drinking water regulations. Membrane processes have excellent separation
capabilities and show promise for meeting many of the existing and anticipated drinking water
standards. The newest version of the Surface Water Treatment Rule (SWTR), the Long Term 2
Enhanced Surface Water Treatment Rule (LT2) and the new Disinfectants/Disinfection
Byproduct Rule (DBP2) have increased interest in microfiltration (MF) and ultrafiltration (UF)
membranes for turbidity, bacteria, virus and disinfection byproducts (DBP) precursor removal.

In addition to differences in capital costs, membrane WTPs also frequently gain benefits in
reduced operating costs when compared to conventional WTPs. For example, the basic
treatment concept of a conventional WTP is to apply coagulating chemicals to create large
collections of suspended solids (flocs) in order to settle out the majority of suspended solids prior
to filtration; the conventional pretreatment steps of coagulation, flocculation and sedimentation
are required as conventional filtration performance is significantly impacted by the amount of
suspended solids or turbidity, that reaches the filtration system. The conventional pretreatment
requirement for adequate filtration results in typically a substantially higher chemical usage for
coagulation and higher water usage when wasting settled sludge and backwashing filters. Since
the chemical usage is typically much higher for a conventional treatment system, the daily solids
production is also much higher, resulting in additional solids dewatering, transport and disposal
costs.

The basic treatment concept of a membrane WTP is similar, though settled water turbidity has
little effect on membrane filtration performance. As a result, chemical usage is normally much
lower for membrane systems and membrane filters require a small backwashing volume so
chemical and water usage is very low. Since coagulant chemical usage is much lower for
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membrane filtration systems, the daily solids production is likewise much lower and results in
further operational savings. Membrane filtration WTPs also normally require a much smaller
operating staff than what is normally needed for conventional WTPs, as the focus of effort shifts
away from daily operations (conventional) to primarily preventative maintenance (membrane) as
the majority of the plant processes becomes more automated in more advanced WTPs. However,
due to the pressure applied to a membrane filter (on the order of 10-35 pounds per square inch
[psi]), energy usage is usually higher in a membrane filtration WTP than a conventional filtration
WTP. Despite a higher energy usage, the reductions in chemical and water usage and normal
reductions in labor typically result in a lower annual operations and maintenance (O&M) cost for
a similar-sized membrane WTP as opposed to the cost to operate and maintain a conventional
WTP.

Development of O&M Costs

The Environmental Protection Agency (EPA) has developed cost curves for various types
of WTPs, including accounting for type of process, whether a treatment facility was
based on treating groundwater or surface water, and flow loading. The O&M cost
models used in this Study were developed using EPA cost curves as a basis, with
revisions completed to account for newer treatment technologies such as membrane
filtration and improvements in efficiency-enhancing technologies such as variable
frequency drives and automated control systems.

To compare O&M costs between membrane and conventional treatment WTPs, the
recommended 2040 basis of design (for Regionalization Scenario 16) of 16.7 million
gallons per day (mgd) treatment capacity is used; an O&M cost comparison can be
completed at any plant size, though the larger the WTP, the more noticeable the
difference in operating costs. Conceptual O&M costs for a new 16.7 mgd (operated at
100% capacity) conventional treatment WTP as compared to a new membrane filtration
WTP are listed in Table 5-1.

Table 5-1
O&M Costs Comparison for Conventional and Membrane Filtration

. . Flow Capacity Conceptual Annual
Project Description (MGD) O&M Cost
Conventional Filtration WTP 16.7 $7,008,600
Membrane Filtration WTP 16.7 $4,570,800

Note that the costs shown above are based on operating each facility at full capacity.
Since the anticipated actual water demand will be roughly half of the plant capacity, it is
logical to expect that the operational cost will also be roughly half of the anticipated
annual cost shown above. The only exception is in the O&M cost in the form of a
membrane replacement fund established for replacement of membranes in a membrane
filtration WTP roughly every 10 years (somewhat more expensive than filtration
equipment and media replacement required for conventional WTPs every 10-15 years).
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Utilizing an average membrane replacement cost of $250,000 per MGD of capacity, a
total replacement cost for 16.7 mgd of membranes is approximately $4,175,000, or
roughly $420,000 a year if establishing a replacement fund over a 10-year period. While
the typical O&M costs could be reduced by half if operating at 50% demand (such as
chemical, electricity and labor usage), the annual membrane replacement cost would
likely remain the same. However, based on the savings in operational costs (still lower
than O&M costs for a conventional WTP) along with superior treatment performance (as
discussed in TM No. 3) and lower capital costs, it is recommended that future WTP
improvements utilize membrane filtration technology rather than conventional treatment
technology.

COMPARISON OF ANTICIPATED ANNUAL TREATMENT COST FOR MULTIPLE
SMALL WTPs VERSUS ONE LARGE REGIONAL WTP

This section of the TM discusses various methods for regionalization and how each style may or
may not impact operation of treatment and distribution systems. There are three basic methods
of regionalization, including:

e Operation of multiple independent facilities;
e Operation of multiple small regional facilities; and
e The development of a single, large regional system.

In considering small WTPs compared to large WTPs, the projected annual O&M cost for a brand
new, 0.1 mgd membrane filtration WTP is roughly $98,000, while a 1.0 mgd facility is about
$560,000 and a 10.0 mgd facility is roughly $4,156,000. As the size of a WTP increases,
economies of scale impact the O&M cost, and the O&M cost per gallon continues to drop with
an increasingly larger WTP.

To compare O&M costs for one large regional WTP as compared to multiple, small WTPs,
conceptual O&M costs were developed for similarly-sized membrane filtration WTPs that would
be required to provide treatment of surface water for the participants in this Study. However,
since two of the Study participants (El Sauz WSC and El Tanque WSC) are not located close to a
surface water source, there is an additional cost associated with those utilities, as shown below.
Conceptual O&M costs for a proposed regional WTP (16.7 mgd) as compared to multiple, small
WTPs are listed in Table 5-2.

Enprotec / Hibbs & Todd, Inc. City of Roma, Texas
October, 2012 Regional Water Planning Study

Section 5 — TM No. 5 — Water Operation Alternatives - 4



Technical Memorandum No. 5 — Water Operation Alternatives

Table 5-2
O&M Costs Comparison for Small vs. Large WTPs
. 2040 Flow Conceptual Conceptual Annual Conceptual Total
Project - | Raw Water |
Description Capacity Annual Treatment Transmission O&M Annual WTP
(MGD) O&M Cost Cost O&M Cost
City of Roma 9.9 $2,691,800 $110,000 $2,801,800
Falcon Rural WSC 2.2 $885,500 $36,000 $921,500
El Sauz WSC 0.7 $417,900 $45,000 $462,900
El Tanque WSC 1.2 $654,100 $80,000 $734,100
Rio WSC 2.6 $963,600 $40,000 $1,003,600
Total 16.7 $5,612,900 $311,000 $5,923,900
Regional WTP | 16.7 | $4370800 | $200,000 | $4,570,800

In reviewing O&M cost comparisons of small WTPs compared to a new regional WTP, the cost
difference between the two options does not appear to be that significant. However, the 30-year
O&M cost difference is roughly $40,000,000. In conclusion, since greater economies of scale
can be obtained with larger facilities, it stands to reason that a regional WTP approach can be
accomplished at a substantially reduced life cycle cost as compared to constructing multiple,
small WTPs.

COMPARISON OF ANTICIPATED ANNUAL DISTRIBUTION COST FOR VARIOUS
TYPES OF BOOSTER PUMP STATIONS

Booster pump stations are anticipated to be constructed at various locations along the
transmission main to maintain adequate pressure and volume of potable water from one utility to
another; a booster pump station will also be constructed at the main point of connection to each
utility to provide maximum pressure at each finished water take point. In addition to pressure
and volume maintenance, some of the booster pump stations are designed to provide a boost to
the disinfection residual, which in the case of surface water is usually chloramine. While a
chloramines boosting system is not necessary at each booster pump station, it is recommended
for the primary connection points to each utility, to ensure safe, disinfected potable water is
delivered into each utility’s distribution system.

In order to compare operational costs for a pressure storage system (HPT) versus that for an
elevated storage system (ESTs and standpipes), the operating process of each system and the
components required for each system is discussed. An EST or standpipe requires only the feed
pressure from the incoming water to lift water into the tank. Therefore, during an emergency if a
nearby WTP has backup power, then an EST or standpipe will be filled and will continue
operation.

A typical HPT system consists of an outer metal shell (with or without inner bladder) and an air
compressor system. When an HPT tank needs to be filled, nearby pumps fill the tank with water.
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Air compressors are used to maintain a specific tank pressure which keeps the water inside the
tank (or the inner bladder) in compression to provide a specific discharge pressure when the HPT
lets water out into the distribution system. Similar to the elevated storage system, an HPT still
requires water from a nearby source, which would require backup power at the water source.
However, backup power is also needed for an HPT system to maintain operation of the air
compressors necessary to sustain tank pressure.

In addition, the typical useful life is fairly different for the two tank systems. Older types of
ESTs (such as legged tank, ellipsoid, etc.) were traditionally constructed of welded steel and
typically had a useful life of 20-30 years, without completing a major rehabilitation of the
interior and exterior of the tank. Standpipes are still typically constructed in the same manner as
older ESTs and as such require major rehabilitation every 10-20 years to maintain operations.
Newer elevated tanks frequently use a composite tank design, which normally consists of a
concrete ring structure for the tower, and a welded steel bowl for the tank. The useful life of
composite tanks is frequently 30-50 years. The concrete structure typically lasts 50 years
without major rehabilitative work and the bowl normally requires major rehabilitation every 30
years.

On the other hand, HPT systems commonly last between 10-20 years, depending mainly on the
potential for corrosion in a non-bladder HPT tank (or mainly on quality of the inner bladder in a
bladder style HPT tank). Due to the low cost of HPT tanks, it is common to see a complete HPT
tank replacement rather than cutting open an HPT tank to rehabilitate or replace internal
components and then re-weld together.

Along with cost impacts from material, the type and size of storage used also impacts the size of
pumping systems for each booster pump station. Standard TCEQ design criteria for high service
and booster pump stations uses a design requirement of 2.0 gallons per minute (gpm) per
connection to meet firm pumping capacity (with one pump supplied for redundancy); this
pumping requirement is in place as the pumps are needed to supply both volume and pressure to
a distribution system. However, TCEQ also has an alternative pumping requirement that can be
used for design of a booster pump station if all the required storage (total storage) is provided via
elevated storage, either using an EST or a standpipe sized such that the tank is large enough to
meet the total storage requirement from the elevated volume alone (above 80 feet, or roughly 35
psi). Under the alternative pumping requirement, the pumps can be sized to meet a total (not
firm) pumping capacity of 0.6 gpm per connection, since in the alternative pumping situation, the
pumps are only required to transfer water into the elevated storage, which provides its own
pressure to the distribution system.

To compare O&M costs, a design example using 1,000 connections is used; the larger the
system, the less likely use of an HPT system will remain feasible, and for systems serving
connections equal to or greater than 2,500, HPT systems can no longer be used altogether. In
developing the costs for a new booster pump station, the sizing for each system was determined
based on TCEQ Chapter 290 design criteria for water systems, including 100 gallons per
connection for a standard EST or standpipe tank, 200 gallons per connection for an alternative
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design EST tank, and 20 gallons per connection for an HPT tank. The number of connections
served in this example is 1,000. Therefore, several design options are considered, including:

e Option 1 - A 100,000 gallon (0.1 million gallon [MG]) standard EST, a 100,000 gallon
ground storage tank (GST) to meet total storage requirements and a firm pumping
capacity of 2,000 gpm (total capacity of 3,000 gpm);

e Option 2 - A 200,000 gallon (0.2 MG) alternative design EST or standpipe, a 25,000
gallon transfer GST and a total pumping capacity of 600 gpm; and

e Option 3 - A 20,000 gallon HPT tank, a 100,000 gallon GST to meet total storage
requirements and a firm pumping capacity of 2,000 gpm (total capacity of 3,000 gpm).

O&M costs have been developed to assist in comparing the various booster pump station and
storage options discussed above, as shown in Table 5-3.

Table 5-3
O&M Costs Comparison for Booster Pump Stations
Booster Pump Station Elevated Pressure Ground Pumping Conceptual
o tioFr)l Storage Storage Storage Capacity Annual O&M
P (MG) (MG) (MG) (gpm) Cost

Option 1 - Use

EST/Standpipe w/ GST 01 - 0.1 2,000 $44,400
Option 2 - Use

EST/Standpipe Only 0.2 - - 600 $28,100
opgon &= Use HET w/ : 0.02 0.1 2,000 $54,800

Based on the costs shown in Table 5-3, construction of new booster pump stations utilizing only
ESTs or standpipes as necessary to sustain needed volume and pressure within a regional
distribution system, should provide a reduction in annual operation costs within the distribution
system.

SUMMARY

Based on the anticipated operations costs discussed previously in this TM, it appears that the key
design alternatives with respect to the treatment and distribution systems are as follows:

e A single regional WTP is more cost effective to operate than multiple, smaller facilities;

¢ A new membrane filtration WTP is more cost effective to operate than a new conventional
filtration WTP; and

e Construction of booster pump stations should incorporate construction of elevated storage
only, to minimize booster pump sizing and energy usage, therefore reducing operating cost.

City of Roma, Texas
Regional Water Planning Study
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The conceptual operational cost component is only one component of the overall cost evaluation
required for each regionalization scenario. The cost components from TM No. 3, TM No. 4 and
TM No. 5 will be combined and total costs will be compared from scenario to scenario in TM
No. 6. Total cost discussion and final cost comparisons for the potential regionalization
scenarios and final project recommendations are included in TM No. 6.

Enprotec / Hibbs & Todd, Inc. City of Roma, Texas
October, 2012 Regional Water Planning Study

Section 5 — TM No. 5 — Water Operation Alternatives - 8



Technical Memorandum No. 6 — Determination of Costs and Recommendations

This Technical Memorandum (TM) summarizes the findings of Task VII of the City of Roma
Regional Water Planning Study (the Study). The focus of Task VII of the Study is the
development of complete project costs and life cycle costs for the various regionalization
alternatives identified for the Study Area and determination of recommendations for
regionalization improvements for the Study Area.

Activities in Task VII included the following:

v' Develop total (treatment and distribution) capital costs for each regionalization
alternative;

v Develop total (treatment and distribution) operation and maintenance (O&M) costs for
each regionalization alternative;

v Develop present worth life cycle costs for each regionalization alternative;

v' Compare life cycle costs for regionalization alternatives to continued independent
operation; and

v’ Prepare a technical memorandum summarizing the findings.

BACKGROUND

The historical reliance on individual utilities to provide basic water services in the Study Area
has ensured more local oversight of utility operations and associated fees. However, this
dispersed approach to utilities provision and management has also resulted in inevitable
duplication and inefficiencies as the overall area has grown. The potential benefits of
“regionalization” or “consolidation” of utility providers are important enough that unique
opportunities should be identified and pursued where they make sense and have a good chance to
benefit all parties. Such opportunities will gradually come about as the region approaches build-
out, debt assumption becomes less of a factor, older systems face difficulties in meeting
maintenance and rehabilitation needs, and stricter State and Federal regulatory mandates are
enacted in the future.

This Technical Memorandum (TM) addresses the issue of developing projected total life cycle
costs for each of the identified regionalization alternatives discussed in TM No.’s 3, 4 and 5.
Incorporation of the results of the previous TMs and development of an overall recommended
regionalization alternative should lead to a technically sound engineering master plan to guide
ongoing water system investments and management activities by the City of Roma and the other
participating utilities in this Study. The goals of this TM are to identify and discuss:

e The proposed methodology for developing 30-year life cycle costs in this Study;

e Anticipated 30-year life cycle costs for each individual Study participant;

e A summary of anticipated 30-year life cycle costs for each of the previously discussed
regionalization alternatives;
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e Funding impacts for each of the previously discussed regionalization alternatives;
e Recommendations for selection of a regionalization alternative as a project path forward,;
and

e A potential methodology for phasing necessary treatment and distribution components of
an ultimate regional system.

METHODOLOGY FOR DEVELOPING LIFE CYCLE COSTS

Conceptual capital and operation and maintenance (O&M) costs have been developed for each
regionalization alternative and are included in the latter sections of this TM. With regard to
developing a recommended regionalization alternative, multiple regionalization scenarios have
been developed and evaluated for each Study participant, depending on overall makeup of
regionalization (such as which participants would regionalize in a given regionalization
scenario), sizing of each proposed WTP and distribution system with respect to a 30-year
planning horizon and design requirements based on Texas Commission of Environmental
Quality (TCEQ) design criteria. Costs have been developed to determine improvements needed
for the Study Area, which reflect a total required treatment capacity (by 2040) of 16.7 million
gallons per day (mgd). However, it should be noted that additional cost factors such as cost for
easements and land acquisition, fluctuations in fuel, chemical and power costs, increases in
inflation rates and future condition of structures (if regionalizations or consolidations are
completed later in the future) have not been incorporated into the costs developed in this section.

Developing life cycle costs for a proposed project utilize three main components including
capital cost, annual O&M cost and an anticipated annual inflation or interest rate. Anticipated
capital costs have been developed previously for each of the regionalization scenarios in TM No.
3 and 4, including costs for both treatment and distribution. Anticipated treatment costs are
based on the incorporation of either membrane or conventional water treatment, though it is
likely that due to future regulatory requirements, membrane treatment will be required.

Typical annual O&M costs have been developed for treatment and distribution options in TM
No. 5 and are included in more detail for each regionalization alternative later in this TM. For
the sake of this Study, it is assumed that an operational goal for all of the Study participants is to
minimize annual operating costs where possible. For that reason, proposed improvements for
storage and pumping within the distribution system are based on TCEQ alternative design
criteria, which is used to meet storage requirements via elevated storage only, which
significantly reduces pumping requirements and therefore, annual O&M costs to operate each
booster pump station.

The final component to develop life cycle cost is to determine the anticipated annual inflation
rate to be used. Many municipalities throughout Texas use a typical annual interest rate of 3.5%
to allow for expected inflation in costs. Consequently, an annual inflation rate of 3.5% is being
used to allow for inflation in fuel, labor and other miscellaneous costs for this Study.
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ANTICIPATED LIFE CYCLE COSTS FOR EACH STUDY PARTICIPANT

The goal of this section is to determine anticipated life cycle costs of all the water systems in the
Study Area, and in-depth analyses were completed for each existing service area with the goal of
developing potential regionalization alternatives. Given the five participating entities, there are
sixteen potential alternatives for regionalization, which will ultimately take into account
anticipated treatment and distribution capital and O&M costs. The regionalization scenarios
evaluated in this Study are included in Table 6-1.

Table 6-1
Regionalization Scenarios

Scenario City of Roma Falcon WSC El Sauz WSC El Tanque WSC Rio WSC
Scenario 1 Included - - - -
Scenario 2 Included Included - - -
Scenario 3 Included - Included - -
Scenario 4 Included - - Included -
Scenario 5 Included - - - Included
Scenario 6 Included Included Included - -
Scenario 7 Included Included - Included -
Scenario 8 Included Included - - Included
Scenario 9 Included - Included Included -
Scenario 10 Included - Included - Included
Scenario 11 Included - - Included Included
Scenario 12 Included Included Included Included -
Scenario 13 Included Included Included - Included
Scenario 14 Included Included - Included Included
Scenario 15 Included - Included Included Included
Scenario 16 Included Included Included Included Included

??tler;plementation of any of the scenarios would likely require the construction of a new regional WTP.
2 - Existing WTPs would likely remain online for their respective remaining useful life to serve as a backup to a regional WTP.

A description of the proposed regionalization scenario, projected life cycle costs and advantages
and disadvantages are included on the following pages for each scenario identified in Table 6-1.
Table 6-2 reflects the advantages and disadvantages for each scenario.

It should be noted that while some of the scenarios identified in Table 6-1 include meeting
complete water demands for Rio WSC, it is understood that Rio WSC is in the process of
creating its own WTP. Therefore, it is likely that if Rio WSC joins into a regional effort with the
other Study participants, the demand from Rio WSC may more likely be an intermittent demand
rather than continual. This concept will be discussed further in this TM and in TM No. 8, which
discusses funding and regionalization methodologies.
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Table 6-2
Advantages and Disadvantages for Each Scenario
Scenario Advantages Disadvantages
No benefits to the other Study
Scenario 1 | Lowest capital cost of the scenarios. participants. Limited
economies of scale.
Scenario 2 Provides improveq treatment at reduced cost for Roma and Falcon g&gjg?;?;g;gg otffr;}?erdee
Rural WSC. Provides another supply of water to Falcon Rural WSC. - '
economies of scale.
Lowest capital cost for distribution system improvements. Provides No benefits to the other three
Scenario 3 | improved treatment at reduced cost for Roma and EI Sauz WSC. Study participants. Limited
Provides another supply of water to El Sauz WSC. economies of scale.
Scenario 4 Provides improved treatment at reduced cost for Roma and EIl Tanque gltié);r;)i\frlttisc}g;:tes otC;anrq;c[]erge
WSC. Provides another supply of water to El Tanque WSC. - '
economies of scale.
. Provides improved treatment at reduced cost for Roma and Rio WSC. No beneflt_s FO the othfar fchree
Scenario 5 . : Study participants. Limited
Provides another supply of water to Rio WSC. -
economies of scale.
Provides improved treatment at reduced cost for Roma, Falcon Rural No benefits to the other two
Scenario 6 | WSC and EI Sauz WSC. Provides another supply of water to Falcon Study participants
Rural WSC and El Sauz WSC. '
Provides improved treatment at reduced cost for Roma, Falcon Rural No benefits to the other two
Scenario 7 | WSC and EI Tanque WSC. Provides another supply of water to Study participants
Falcon Rural WSC and El Tanque WSC. '
Provides improved treatment at reduced cost for Roma, Falcon Rural No benefits to the other two
Scenario 8 | WSC and Rio WSC. Provides another supply of water to Falcon Study participants
Rural WSC and Rio WSC. )
Provides improved treatment at reduced cost for Roma, El Sauz WSC No benefits to the other two
Scenario 9 | and El Tanque WSC. Provides another supply of water to El Sauz Study participants
WSC and El Tanque WSC. '
Scenario ProviQes improved treatment at reduced cost for Roma, El Sauz WSC No benefits to the other two
and Rio WSC. Provides another supply of water to El Sauz WSC and .
10 . Study participants.
Rio WSC.
Scenario Provides improved treatment at reduced cost for Roma, El Tanque No benefits to the other two
11 WSC and Rio WSC. Provides another supply of water to El Tanque Study participants
WSC and Rio WSC. '
Scenario Provides improved treatment at reduced cost for_Roma, Falcon Rural No benefits to one of the
12 WSC, El Sauz WSC and EI Tanque WSC. Provides another supply of Study participants
water to Falcon Rural WSC, El Sauz WSC and El Tanque WSC. '
Scenario Provides improved treatme_nt at reduced c_ost for Roma, Falcon Rural No benefits to one of the
13 WSC, El Sauz WSC and Rio WSC. Provides another supply of water Study participants
to Falcon Rural WSC, El Sauz WSC and Rio WSC. '
Scenario Provides improved treatment gt reduced cost' for Roma, Falcon Rural No benefits to one of the
14 WSC, El Tanque WSC and Rio WSC. Provides another supply of Study participants
water to Falcon Rural WSC, El Tanque WSC and Rio WSC. '
. Provides improved treatment at reduced cost for Roma, El Sauz WSC, .
Scelng Mo | g Tanque WSC and Rio WSC. Provides another supply of water to g‘ﬁgjggﬁ;gaﬂg of the
El Sauz WSC, El Tanque WSC and Rio WSC. '
Scenario Can provide water to all the Study participants. nghes_t capital cost of all the
16 scenarios.
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Regionalization Scenario 1 Life Cycle Costs

In Scenario 1, the City of Roma builds a new WTP to serve the City, while the remaining
participating utilities in this Study continue to operate by either treating raw water or purchasing
treated water wholesale from another utility. The recommended 2040 WTP capacity for the City
of Roma is approximately 9.9 mgd, at an anticipated (refer to Table 6-3) opinion of projected
construction cost (OPCC) of approximately $44,362,300 (in 2012 dollars).

Table 6-3
Projected Total OPCC for Scenario 1
ITEM DESCRIPTION UNIT QTY UNIT COST TOTAL COST

1 Constru_ct new river pump stat_ion and LS 1 $5,610.500 $5.610.500
reservoir raw water pump station

o | Construct new 30-inch raw water LF | 9,100 $217.75 $1,983,800

transmission main

Construct new 109 MG reservoir

3 adjacent to Rio Grande River LS ! $3,934,900 $3,934,900

4 Construct new 9.9 MGD WTP LS 1 $19,800,000 $19,800,000

subtotal $31,329,200

Contingencies (20%) $6,265,900

TOTAL ESTIMATED CONSTRUCTION COST $37,595,100

Engineering & Testing (18%) $6,767,200

TOTAL ESTIMATED CAPITAL COST $44,362,300

Notes

1- WTP, RWPS and RW Pipeline capacity size based on 2060 buildout requirements.

2 - Reservoir capacity based on 10 days of raw water storage at full WTP capacity, plus 10% for losses.

3 - WTP capacity is based on the assumption that by 2040, the existing WTP will no longer be operational.

In addition, the 2040 recommended distribution system capacity under this scenario is
approximately 12.4 mgd (allowing for peaking capacity) and the recommended 2040 total
storage capacity under this scenario is roughly 2.3 million gallons (MG). Assuming that the total
storage requirement is met via elevated storage only, an additional 1.5 MG of elevated storage is
required to supplement the existing 0.8 MG of elevated storage capacity. However, while the
majority of the existing elevated storage capacity has recently been rehabilitated, one or more of
the existing ESTs may also require replacement during the next thirty years.

While 1.5 MG of additional elevated capacity is needed by 2040 if the City decides to meet its
total storage requirement via elevated storage, it is not recommended to construct the entire
additional storage in one tank. Rather, providing the additional storage via several smaller-sized
ESTs will provide more flexible operation and better coverage of volume and pressure
maintenance throughout the City’s distribution system. For that reason, Scenario 1 includes the
construction of three 0.5 MG ESTs to provide the recommended additional storage needed by
2040 (refer to Exhibit 6-1 for recommended tank improvements for the City of Roma under
Scenario 1). Including additional construction cost items and non-construction costs, the
anticipated distribution system improvements cost for Scenario 1 (refer to Table 6-4) is
approximately $6,372,000 (in 2012 dollars).

Enprotec / Hibbs & Todd, Inc. City of Roma, Texas
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Table 6-4
Anticipated Distribution System Project Cost for Scenario 1
ITEM DESCRIPTION UNIT | QTY UNIT COST TOTAL COST

1 E(S)prsstruct three new 0.5 MG standard EA 3 $1,250,000 $3,750,000

2 Site improvements for new ESTs EA 3 $250,000 $750,000
subtotal $4,500,000

Contingencies (20%) $900,000

TOTAL ESTIMATED CONSTRUCTION COST $5,400,000

Engineering & Testing (18%) $972,000

TOTAL ESTIMATED CAPITAL COST $6,372,000

Notes

1 - Distribution system capacity size based on 2040 requirements.

2 - Recommended distribution system capacity based on TCEQ standard 0.6 gpm per connection, plus a 1.25 peaking factor for peak daily
demand, and an additional increase for compliance with the TCEQ's 85% Capacity Rule.

3 - EST cost based on $2.50 per gallon to allow for construction of EST, using either conventional or a composite tank.

For each regionalization scenario, anticipated annual O&M costs for both treatment and
distribution have been developed. Under Scenario 1, the anticipated annual treatment O&M cost
discussed in TM No. 5 was determined to be approximately $2,801,800 (in 2012 dollars) for a
WTP operating at 9.9 mgd. However, historical data has shown that the typical daily water
demand is roughly 50% of the TCEQ-expected demand of 0.6 gallons per minute (gpm) per
connection. For that reason, it is reasonable to assume that if a 9.9 mgd WTP only needs to
operate for roughly 50% of the time, then the annual operating cost should also be half of the
anticipated operating cost when running at a full 9.9 mgd flow rate, or $1,400,900 (in 2012
dollars).

While there are variations on how a WTP could be operated to further reduce operating costs, for
the sake of developing conceptual planning-level operating costs, it is assumed in this Study that
the WTP sized for a given regionalization scenario will likely be operated at an annual rate of
50% of its rated capacity, and therefore the anticipated annual operating cost for treatment will
be approximately 50% of the anticipated operating cost for full capacity. To examine operating
costs in more detail, consider the proposed plant capacity discussed above. For a total annual
treatment O&M cost of $2,801,800, roughly 50-70% (depending on the specific design of a
WTP) of the cost comes from energy and chemical usage and replacement equipment and
materials, with the remaining 30-50% (depending on the specific WTP design and utility
preferences for staffing) of the cost coming from operational staffing. If a 9.9 mgd WTP only
needs to operate at 50% of its capacity, then equipment and chemical feed systems are also only
operating half the time, leading to a direct reduction of energy and chemical costs by half.
Furthermore, staffing requirements (especially if using a membrane filtration WTP) reduce in
proportion to the actual runtime of a WTP; for example, the time between cyclical required
cleaning and preventative maintenance increases also in proportion to runtime. For that reason,
staffing required to operate a WTP at 4.45 mgd rather than at a full capacity of 9.9 mgd is
expected to be substantially less, resulting in an overall reduction of O&M cost by roughly 50%,
if running at 50% of rated plant capacity.

Enprotec / Hibbs & Todd, Inc. City of Roma, Texas
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The current actual usage is approximately 50% of the existing treatment capacity, which is why
the City of Roma currently has an approved ACR with TCEQ, which allows for a reduced
treatment capacity that is less than the 0.6 gpm per connection standard design requirement.
While the anticipated usage in the future is still expect to be roughly 50% of the proposed
treatment capacity, construction of necessary WTP capacity may result in a loss of the existing
ACR; however, if the proposed WTP improvements are not completed, and water demands
increase beyond those allowed for in the ACR, the ACR is invalidated and the City would
become noncompliant, resulting in violations and fines. Therefore, while only half of the
proposed treatment capacity should need to be utilized on a daily basis, the total capacity is
required to minimize risk of noncompliance as a result of peaking water demands.

Under Scenario 1, the primary distribution system improvements are based on meeting
anticipated 2040 storage requirements throughout the City of Roma’s distribution system. In TM
No. 5, the anticipated annual O&M cost to operate one 0.2 MG EST (total storage requirement
based on 1,000 connections) and booster pump station was determined to be approximately
$28,100 per year (in 2012 dollars). However, the proposed ESTs and booster pump stations
recommended under Scenario 1 are each sized for 0.5 MG, resulting in an increase of volume by
2.5. Pumping energy is directly related to both pressure and flow rate (volume); therefore, the
annual operating cost of an EST and booster pump station sized 2.5 times larger than the cost
example from TM No. 5 (0.2 MG) is expected to also increase by 2.5. For that reason, the
anticipated annual O&M cost for one 0.5 MG EST and booster pump station should increase
from $28,100 to $70,250; however, similar to the cost adjustment made for treatment, the
expected annual operating cost is half of the total capacity cost, so the anticipated actual annual
operating cost for a 0.5 MG EST and booster pump station is approximately $35,125 (in 2012
dollars).

Based on the cost calculations discussed above, the anticipated annual O&M cost for treatment
and distribution under Scenario 1 (refer to Table 6-5) is approximately $1,506,275 (in 2012
dollars).

Table 6-5
Anticipated Annual O&M Cost for Scenario 1
ITEM DESCRIPTION UNIT | QTY UNIT COST TOTAL COST
1 Annual Treatment Cost EA 1 $1,400,900 $1,400,900
2 Annual O&M Cost for Distribution EA 3 $35.125 $105,375
System
TOTAL ESTIMATED ANNUAL O&M COST $1,506,275

Notes

1 - Anticipated annual treatment cost based on historical demand, which is typically 50% of the expected TCEQ design demand of 0.6 gpm
per connection.

2 - Anticipated annual distribution O&M cost based on reduced booster pump station size, if using elevated storage to meet total storage
requirements, also assuming 50% of TCEQ design demand.

Using a projected total capital cost of $50,734,300 (in 2012 dollars), an anticipated annual O&M
cost of $1,506,275 (also in 2012 dollars) and an annual inflation rate of 3.5%, an estimated 30-
year life cycle cost of $78,438,000 is developed for Scenario 1 (refer to Table 6-6). However,

Enprotec / Hibbs & Todd, Inc. City of Roma, Texas
October, 2012 Regional Water Planning Study

Section 6 — TM No. 6 — Determination of Costs and Recommendations - 8



Technical Memorandum No. 6 — Determination of Costs and Recommendations

this cost does not take into account any potential phasing of treatment and/or distribution system
improvements or any potential grant funding opportunities; impacts from these issues on
anticipated cost of service will be discussed later in this TM and in subsequent TMs.

Table 6-6
Anticipated 30-yr Life Cycle Cost for Scenario 1
ITEM DESCRIPTION UNIT | QTY UNIT COST TOTAL COST
1 WTP OPCC EA 1 $44,362,300 $44,362,300
2 Distribution System OPCC EA 1 $6,372,000 $6,372,000
3 Annual Treatment Cost EA 1 $1,400,900 $1,400,900
4 Annual O&M Cost for Distribution EA 3 $35.125 $105,375
System
TOTAL ESTIMATED CAPITAL COST $50,734,300
TOTAL ESTIMATED ANNUAL O&M COST $1,506,275
ESTIMATED 30-YR LIFE CYCLE COST | $78,438,000
Notes
1 - Anticipated annual treatment cost based on historical demand, which is typically 50% of the expected TCEQ design demand of 0.6 gpm per
connection.
2 - Anticipated annual distribution O&M cost based on reduced booster pump station size, if using elevated storage to meet total storage
requirements, also assuming 50% of TCEQ design demand.
3 - Annual inflation calculation based on an annual interest rate of 3.5%.

Regionalization Scenario 2 Life Cycle Costs

In Scenario 2, the City of Roma and Falcon Rural WSC join together to build a new regional
WTP and distribution system, while the remaining participating utilities in this Study continue to
operate either by purchasing treated water wholesale from another utility or by treating its own
surface water. The recommended 2040 WTP capacity for Scenario 2 is approximately 12.1 mgd,
at an anticipated (refer to Table 6-7) OPCC of approximately $51,730,500 (in 2012 dollars).

Table 6-7
Projected Total OPCC for Scenario 2
ITEM DESCRIPTION UNIT QTY UNIT COST TOTAL COST
1 Constru_ct new river pump stat'ion and LS 1 $5,828.100 $5,828.100.00
reservoir raw water pump station
o | Construct new 36-inch raw water LF | 9,100 $292.24 $2,659,400.00
transmission main
Construct new 133 MG reservoir
3 adjacent to Rio Grande River LS 1 $3,845,300 $3,845,300.00
4 Construct new 12.1 MGD WTP LS 1 $24,200,000.00 $24,200,000.00
subtotal $36,532,800
Contingencies (20%) $7,306,600
TOTAL ESTIMATED CONSTRUCTION COST $43,839,400
Engineering & Testing (18%) $7,891,100
TOTAL ESTIMATED CAPITAL COST $51,730,500
Notes

1- WTP, RWPS and RW Pipeline capacity size based on 2060 buildout requirements.

2 - Reservoir capacity based on 10 days of raw water storage at full WTP capacity, plus 10% for losses.

3 - WTP capacity is based on the assumption that by 2040, the existing WTPs will no longer be operational.

Enprotec / Hibbs & Todd, Inc. City of Roma, Texas
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The 2040 recommended distribution system capacity for Scenario 2 is approximately 15.1 mgd
(allowing for peaking capacity) and the recommended 2040 total storage capacity under this
scenario is roughly 2.8 MG. The recommended storage is to be met via multiple ESTs, some
located within the City of Roma’s service area and some located along the proposed transmission
pipeline between the City of Roma and Falcon Rural WSC. Providing the additional storage via
several smaller-sized ESTs will provide more flexible operation and better coverage of volume
and pressure maintenance throughout the regionalized distribution system. For that reason,
Scenario 2 includes the construction of three 0.5 MG ESTs within the City of Roma and four 0.1
MG ESTs to provide the recommended additional storage needed by 2040 (refer to Exhibit 6-2
for recommended improvements under Scenario 2). Including additional construction cost items
and non-construction costs, the anticipated distribution system improvements cost for Scenario 2
(refer to Table 6-8) is approximately $15,431,500 (in 2012 dollars).

Enprotec / Hibbs & Todd, Inc. City of Roma, Texas
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Table 6-8
Anticipated Distribution System Project Cost for Scenario 2
ITEM DESCRIPTION UNIT QTY UNIT COST TOTAL COST

1 _Construct two new 0.5 MG standard ESTs EA 2 $1,250,000 $2,500,000
in Roma

2 Construct one new 0.5 MG 180_—ft I_EST at EA 1 $1,500,000 $1.500,000
start of regional transmission pipeline
Construct one new 0.1 MG 180-ft EST

3 along transmission main from Roma to EA 1 $300,000 $300,000
TxDOT Bypass
Construct one new 0.1 MG standard EST

4 at TXDOT Bypass EA 1 $250,000 $250,000
Construct one new 0.1 MG standard EST

5 along transmission main from TxDOT EA 1 $250,000 $250,000
Bypass to Falcon WSC service connection
Construct one new 0.1 MG standard EST

6 at Falcon WSC service connection EA 1 $250,000 $250.000

7 Site improvements for new ESTs EA 7 $250,000 $1,750,000
20-inch transmission main from Roma to

8 TxDOT US 83 Bypass connection point LF 13,985 $100 $1,398,500
16-inch transmission main from TxDOT

9 US 83 Bypass connection point to Falcon LF 26,277 $75 $1,970,800
WSC service connection
20-inch transmission main from TxDOT

10 US 83 Bypass connection point to Falcon LF 7,286 $100 $728,600
WSC service connection

subtotal $10,897,900

Contingencies (20%) $2,179,600

TOTAL ESTIMATED CONSTRUCTION COST $13,077,500
Engineering & Testing (18%) $2,354,000

TOTAL ESTIMATED CAPITAL COST $15,431,500

Notes

1 - Distribution system capacity size based on 2040 requirements.

2 - Recommended distribution system capacity based on TCEQ standard 0.6 gpm per connection, plus a 1.25 peaking factor for peak daily demand, and

an additional increase for compliance with the TCEQ's 85% Capacity Rule.

3 - EST cost based on $2.50 per gallon to allow for construction of EST, using either conventional or a composite tank. Cost for a 180-ft EST is
increased to $3.00 per gallon to allow for additional structural requirements.

For Scenario 2, the anticipated annual treatment O&M cost is determined to be approximately
$1,688,555 (in 2012 dollars) for a 12.1 mgd WTP operating at 50% capacity (50% of $3,377,110
in 2012 dollars). Likewise for Scenario 2, distribution system improvements are based on
meeting anticipated 2040 storage requirements for both the City of Roma and Falcon Rural
WSC. Similar to Scenario 1, the proposed ESTs and booster pump stations recommended under
Scenario 2 are each sized differently than 0.2 MG, in several cases sized up for 0.5 MG and in
some cases sized down for 0.1 MG.

In addition, several of the ESTs recommended in Scenario 2 will need to be constructed at a
higher than standard elevation to allow for significant topographical changes along the
distribution pipeline alignment. Pumping energy is directly related to both pressure and flow
rate (volume); therefore, the annual operating cost of an EST and booster pump station either

Enprotec / Hibbs & Todd, Inc. City of Roma, Texas
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sized larger or smaller (relating to volume) or taller (relating to pressure) than the cost example
from TM No. 5 (0.2 MG) is expected to increase or decrease proportionally. To account for
varying volume, the annual operating cost is also expected to vary in direct proportion to the
comparison of the new tank volume with the cost example from TM No. 5 (based on 0.2 MG).
However, to account for a non-standard EST height, the proposed height divided by standard
height (140-feet) will be used as a cost increase factor; for example, a non-standard EST height
of 180-feet (ft) results in an O&M cost increase of 1.3 (180-ft / 140-ft).

Using this methodology, the anticipated annual O&M cost for one standard height 0.5 MG EST
and booster pump station (in 2012 dollars) is approximately $35,125 (matching the cost
adjustment from Scenario 1 above); however, the cost for a 0.5 MG non-standard EST and
booster pump station increases from $35,125 to approximately $45,663 (in 2012 dollars).
Likewise, the annual O&M cost for a 0.1 MG standard EST and booster pump station is
anticipated to be roughly $7,025 (in 2012 dollars), whereas the anticipated annual O&M cost for
a 0.1 MG non-standard EST and booster pump station is approximately $9,032 (in 2012 dollars).
Based on the cost calculations discussed above, the anticipated annual O&M cost for treatment
and distribution under Scenario 2 (refer to Table 6-9) is approximately $1,834,073 (in 2012
dollars).

Table 6-9
Anticipated Annual O&M Cost for Scenario 2
UNIT TOTAL
ITEM DESCRIPTION UNIT | QTY COST COST
1 Annual Treatment Cost EA 1 $1,688,555 $1,688,555
Annual O&M Cost for Distribution System -
2 Standard 0.5 MG ESTs and Booster Pump Stations EA 2 $35,125 $70,250
Annual O&M Cost for Distribution System -
3 Standard 0.1 MG ESTs and Booster Pump Stations EA 3 $7.025 $21,075
Annual O&M Cost for Distribution System - Non-
4 standard 0.5 MG ESTs and Booster Pump Stations EA ! $45,161 $45,161
Annual O&M Cost for Distribution System - Non-
5 standard 0.1 ESTs and Booster Pump Stations EA 1 $9,032 $9,032
TOTAL ESTIMATED ANNUAL O&M COST $1,834,073
Notes
1 - Anticipated annual treatment cost based on historical demand, which is typically 50% of the expected TCEQ design demand of 0.6 gpm
per connection.
2 - Anticipated annual distribution O&M cost based on reduced booster pump station size, if using elevated storage to meet total storage
requirements, also assuming 50% of TCEQ design demand.

Using a projected total capital cost of $67,162,000 (in 2012 dollars), an anticipated annual O&M
cost of $1,834,073 (also in 2012 dollars) and an annual inflation rate of 3.5%, an estimated 30-
year life cycle cost of $100,895,000 is developed for Scenario 2 (refer to Table 6-10). However,
this cost does not take into account any potential phasing of treatment and/or distribution system
improvements or any potential grant funding opportunities; impacts from these issues on
anticipated cost of service will be discussed later in this TM and in subsequent TMs.
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Table 6-10
Anticipated 30-yr Life Cycle Cost for Scenario 2
ITEM DESCRIPTION UNIT | QTY UNIT COST TOTAL COST

1 WTP OPCC EA 1 $51,730,500 $51,730,500

2 Distribution System OPCC EA 1 $15,431,500 $15,431,500

3 Annual Treatment Cost EA 1 $1,688,555 $1,688,555

4 é;srlgz: O&M Cost for Distribution EA 1 $145518 $145518

TOTAL ESTIMATED CAPITAL COST $67,162,000

TOTAL ESTIMATED ANNUAL O&M COST $1,834,073
ESTIMATED 30-YR LIFE CYCLE COST | $100,895,000

Notes

1 - Anticipated annual treatment cost based on historical demand, which is typically 50% of the expected TCEQ design demand of 0.6
gpm per connection.

2 - Anticipated annual distribution O&M cost based on reduced booster pump station size, if using elevated storage to meet total storage
requirements, also assuming 50% of TCEQ design demand.

3 - Annual inflation calculation based on an annual interest rate of 3.5%.

Regionalization Scenario 3 Life Cycle Costs

In Scenario 3, the City of Roma and El Sauz WSC join together to build a new regional WTP
and distribution system, while the remaining participating utilities in this Study continue to
operate by either continuing to treat surface water or by purchasing treated water wholesale from
another utility. The recommended 2040 WTP capacity for Scenario 3 is approximately 10.7
mgd, at an anticipated OPCC (Table 6-11) of approximately $46,421,800 (in 2012 dollars).

Table 6-11
Projected Treatment OPCC for Scenario 3
ITEM DESCRIPTION UNIT QTY UNIT COST TOTAL COST
1 Construpt new river pump stat.lon and LS 1 $5,713,800 $5,713,800
reservolr raw water pump station
Construct new 30-inch raw water
2 transmission main LF 9,100 $217.75 $1,981,500
Construct new 154 MG reservoir
3 adjacent to Rio Grande River LS . $3,688,400 $3,688,400
4 Construct new 10.7 MGD WTP LS 1 $21,400,000 $21,400,000
subtotal $32,783,700
Contingencies (20%) $6,556,800
TOTAL ESTIMATED CONSTRUCTION COST $39,340,500
Engineering & Testing (18%) $7,081,300
TOTAL ESTIMATED CAPITAL COST $46,421,800
Notes
1- WTP, RWPS and RW Pipeline capacity size based on 2060 buildout requirements.
2 - Reservoir capacity based on 10 days of raw water storage at full WTP capacity, plus 10% for losses.
3 - WTP capacity is based on the assumption that by 2040, the existing WTP will no longer be operational.

The 2040 recommended distribution system capacity for Scenario 3 is approximately 13.3 mgd
(allowing for peaking capacity) and the recommended 2040 total storage capacity under this
scenario is roughly 2.5 MG. The recommended storage is to be met via multiple ESTs, some

Enprotec / Hibbs & Todd, Inc.
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located within the City of Roma’s service area and some located along the proposed distribution
pipeline between the City of Roma and El Sauz WSC. Providing the additional storage via
several smaller-sized ESTs will provide more flexible operation and better coverage of volume
and pressure maintenance throughout the regionalized distribution system. For that reason,
Scenario 3 includes the construction of three 0.5 MG ESTSs within the City of Roma and four 0.1
MG ESTs to provide the recommended additional storage needed by 2040 (refer to Exhibit 6-3
for recommended improvements under Scenario 3). Including additional construction cost items
and non-construction costs, the anticipated distribution system improvements cost for Scenario 3
(refer to Table 6-12) is approximately $12,395,900 (in 2012 dollars).

Table 6-12
Anticipated Distribution System Project Cost for Scenario 3
ITEM DESCRIPTION UNIT | QTY UNIT COST TOTAL COST
1 i(;ogzt;:]:t two new 0.5 MG standard ESTs EA 9 $1.250,000 $2,500,000
2 Construct one new 0.5 MG 18Q-ft I_EST at EA 1 $1,500,000 $1,500,000
start of regional transmission pipeline
Construct one new 0.1 MG 180-ft EST
3 along transmission main from Roma to EA 1 $300,000 $300,000
TxDOT Bypass
Construct one new 0.1 MG standard EST
4 at TXDOT Bypass EA 1 $250,000 $250,000
Construct one new 0.1 MG standard EST
along transmission main from TxDOT
5 Bypass to El Sauz WSC service EA 1 $250,000 $250,000
connection
Construct one new 0.1 MG standard EST
6 at El Sauz WSC service connection EA 1 $250,000 $250,000
7 Site improvements for new ESTs EA 7 $250,000 $1,750,000
12-inch transmission main from Roma to
8 TxDOT US 83 Bypass connection point LF 13,985 355 $769,200
10-inch transmission main from TxDOT
9 US 83 Bypass connection point to El Sauz LF 26,329 $45 $1,184,900
WSC service connection
subtotal $8,754,100
Contingencies (20%) $1,750,900
TOTAL ESTIMATED CONSTRUCTION COST $10,505,000
Engineering & Testing (18%) $1,890,900
TOTAL ESTIMATED CAPITAL COST $12,395,900

Notes

1 - Distribution system capacity size based on 2040 requirements.

2 - Recommended distribution system capacity based on TCEQ standard 0.6 gpm per connection, plus a 1.25 peaking factor for peak daily
demand, and an additional increase for compliance with the TCEQ's 85% Capacity Rule.

3 - EST cost based on $2.50 per gallon to allow for construction of EST, using either conventional or a composite tank. Cost for a 180-ft EST is
increased to $3.00 per gallon to allow for additional structural requirements.
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For Scenario 3, the anticipated annual treatment O&M cost is determined to be approximately
$1,496,272 (in 2012 dollars) for a 10.7 mgd WTP operating at 50% capacity (50% of $2,992,544
in 2012 dollars). Likewise for Scenario 3, distribution system improvements are based on
meeting anticipated 2040 storage requirements for both the City of Roma and El Sauz WSC.
Similar to Scenario 1 and 2, the proposed ESTs and booster pump stations recommended under
Scenario 3 are each sized differently than 0.2 MG, in several cases sized up for 0.5 MG and in
some cases sized down for 0.1 MG.

Using the previously discussed methodology for larger/smaller ESTs and non-standard height
ESTs, the anticipated annual O&M cost for one standard height 0.5 MG EST and booster pump
station (in 2012 dollars) is approximately $35,125 (matching the cost adjustment from Scenario 1
above); however, the cost for a 0.5 MG non-standard EST and booster pump station increases
from $35,125 to approximately $ 45,663 (in 2012 dollars). Likewise, the annual O&M cost for a
0.1 MG standard EST and booster pump station is anticipated to be roughly $7,025 (in 2012
dollars), whereas the anticipated annual O&M cost for a 0.1 MG non-standard EST and booster
pump station is approximately $9,032 (in 2012 dollars). Based on the cost calculations discussed
above, the anticipated annual O&M cost for treatment and distribution under Scenario 3 (refer to
Table 6-13) is approximately $1,641,790 (in 2012 dollars).

Table 6-13
Anticipated Annual O&M Cost for Scenario 3
UNIT TOTAL
ITEM DESCRIPTION UNIT | QTY COST COST
1 Annual Treatment Cost EA 1 $1,496,272 $1,496,272
Annual O&M Cost for Distribution System - Standard
2 0.5 MG ESTs and Booster Pump Stations EA 2 $35,125 $70,250
Annual O&M Cost for Distribution System - Standard
3 0.1 MG ESTs and Booster Pump Stations EA 3 $7.025 $21,075
Annual O&M Cost for Distribution System - Non-
4 standard 0.5 MG ESTs and Booster Pump Stations EA 1 $45,161 345,161
Annual O&M Cost for Distribution System - Non-
5 standard 0.1 ESTs and Booster Pump Stations EA 1 $9,032 $9,032
TOTAL ESTIMATED ANNUAL O&M COST | $1,641,790

Notes

1 - Anticipated annual treatment cost based on historical demand, which is typically 50% of the expected TCEQ design demand of 0.6 gpm per
connection.

2 - Anticipated annual distribution O&M cost based on reduced booster pump station size, if using elevated storage to meet total storage
requirements, also assuming 50% of TCEQ design demand.

Using a projected total capital cost of $58,817,700 (in 2012 dollars), an anticipated annual O&M
cost of $1,641,790 (also in 2012 dollars) and an annual inflation rate of 3.5%, an estimated 30-
year life cycle cost of $89,014,000 is developed for Scenario 3 (refer to Table 6-14). However,
this cost does not take into account any potential phasing of treatment and/or distribution system
improvements or any potential grant funding opportunities; impacts from these issues on
anticipated cost of service will be discussed later in this TM and in subsequent TMs.
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Table 6-14
Anticipated 30-yr Life Cycle Cost for Scenario 3
ITEM DESCRIPTION UNIT | QTY UNIT COST TOTAL COST

1 WTP OPCC EA 1 $46,421,800 $46,421,800
2 Distribution System OPCC EA 1 $12,395,900 $12,395,900
3 Annual Treatment Cost EA 1 $1,496,272 $1,496,272

4 Annual O&M Cost for Distribution EA 1 $145518 $145518

System

TOTAL ESTIMATED CAPITAL COST $58,817,700
TOTAL ESTIMATED ANNUAL O&M COST $1,641,790
ESTIMATED 30-YR LIFE CYCLE COST | $89,014,000

Notes

1 - Anticipated annual treatment cost based on historical demand, which is typically 50% of the expected TCEQ design demand of 0.6
gpm per connection.

2 - Anticipated annual distribution O&M cost based on reduced booster pump station size, if using elevated storage to meet total storage
requirements, also assuming 50% of TCEQ design demand.

3 - Annual inflation calculation based on an annual interest rate of 3.5%.

Regionalization Scenario 4 Life Cycle Costs

In Scenario 4, the City of Roma and El Tanque WSC join together to build a new regional WTP
and distribution system, while the remaining participating utilities in this Study continue to
operate by either continuing to treat surface water or by purchasing treated water wholesale from
another utility. The recommended 2040 WTP capacity for Scenario 4 is approximately 11.2

mgd, at an anticipated OPCC (Table 6-15) of approximately $49,014,200 (in 2012 dollars).

Table 6-15
Projected Treatment OPCC for Scenario 4
ITEM DESCRIPTION UNIT | QTY UNIT COST TOTAL COST
1 Construct new river pump station and LS 1 $5,810.700 $5,810.700
reservolir raw water pump station
o | Construct new 36-inch raw water LF | 9,100 $292.24 $2,659,400
transmission main
Construct new 123 MG reservoir
3 adjacent to Rio Grande River LS 1 $3,744,400 $3,744,400
4 Construct new 11.2 MGD WTP LS 1 $22,400,000 $22,400,000
subtotal $34,614,500
Contingencies (20%) $6,922,900
TOTAL ESTIMATED CONSTRUCTION COST $41,537,400
Engineering & Testing (18%) $7,476,800
TOTAL ESTIMATED CAPITAL COST $49,014,200
Notes
1- WTP, RWPS and RW Pipeline capacity size based on 2060 buildout requirements.
2 - Reservoir capacity based on 10 days of raw water storage at full WTP capacity, plus 10% for losses.
3 - WTP capacity is based on the assumption that by 2040, the existing WTP will no longer be operational.

The 2040 recommended distribution system capacity for Scenario 4 is approximately 13.9 mgd
(allowing for peaking capacity) and the recommended 2040 total storage capacity under this
scenario is roughly 2.6 MG. Due to the distance between the City of Roma and EIl Tanque WSC,
additional ESTs will be necessary to maintain adequate pressure along the distribution pipeline
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alignment, while sending water to El Tanque WSC (refer to Exhibit 6-4 for recommended
improvements under Scenario 4). Including additional construction cost items and non-
construction costs, the anticipated distribution system improvements cost for Scenario 4 (refer to

Table 6-16) is approximately $12,395,900 (in 2012 dollars).

Table 6-16
Anticipated Distribution System Project Cost for Scenario 4
ITEM DESCRIPTION UNIT | QTY UNIT COST | TOTAL COST
1 Construct two new 0.5 MG standard ESTs in Roma EA 2 $1,250,000 $2,500,000
2 Constrl_Jct_one new 0.5 MG 180-ft EST at start of regional EA 1 $1,500,000 $1.500,000
transmission pipeline
Construct one new 0.1 MG 180-ft EST along transmission
3 main from Roma to TXDOT Bypass EA ! $300,000 $300,000
4 Construct one new 0.25 MG standard EST at TXDOT Bypass EA 1 $625,000 $625,000
Construct one new 0.1 MG standard EST along transmission
5 main from TxDOT Bypass to El Sauz WSC connection EA 1 $250,000 $250,000
6 Congtruct one new 0.25 MG standard EST at El Sauz WSC EA 1 $625.000 $625.000
service connection
Construct one new 0.1 MG 180-ft EST along transmission
7 main from El Sauz WSC service connection to Rio WSC EA 1 $300,000 $300,000
service connection
8 Congtruct one new 0.25 MG standard EST at Rio WSC EA 1 $625,000 $625,000
service connection
Construct one new 0.1 MG standard EST along transmission
9 main from Rio WSC service connection to El Tanque WSC EA 1 $250,000 $250,000
10 Congtruct one new 0.5 MG standard EST at El Tanque WSC EA 1 $1.250,000 $1.250,000
service connection
11 Site improvements for new ESTs EA 11 $250,000 $2,750,000
12 16-inch transml_ssmn main from Roma to TxDOT US 83 LE 13,985 $75 $1,048,900
Bypass connection point
12-inch transmission main from TxDOT US 83 Bypass
13 connection point to EI Sauz WSC service connection LF 26,329 355 $1,448,100
16-inch transmission main from El Sauz WSC service
14 connection to Rio WSC service connection LF 38,074 $75 $2,855,600
12-inch transmission main from Rio WSC service
15 connection to El Tanque WSC service connection LF 12,250 $55 $673,800
16-inch transmission main from Rio WSC service
16 connection to El Tanque WSC service connection LF 6,789 375 $509,200
subtotal $17,510,600
Contingencies (20%) $3,502,200
TOTAL ESTIMATED CONSTRUCTION COST $21,012,800
Engineering & Testing (18%) $3,782,400
TOTAL ESTIMATED CAPITAL COST $24,795,200
Notes

1 - Distribution system capacity size based on 2040 requirements.

2 - Recommended distribution system capacity based on TCEQ standard 0.6 gpm per connection, plus a 1.25 peaking factor for peak daily demand, and an
additional increase for compliance with the TCEQ's 85% Capacity Rule.

3 - EST cost based on $2.50 per gallon to allow for construction of EST, using either conventional or a composite tank. Cost for a 180-ft EST is increased to $3.00

per gallo

n to allow for additional structural requirements.
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For Scenario 4, the anticipated annual treatment O&M cost is determined to be approximately
$1,562,417 (in 2012 dollars) for an 11.2 mgd WTP operating at 50% capacity (50% of
$3,124,834 in 2012 dollars). Likewise for Scenario 4, distribution system improvements are
based on meeting anticipated 2040 storage requirements for both the City of Roma and El
Tanque WSC. Similar to the previously discussed scenarios, the proposed ESTs and booster
pump stations recommended under Scenario 4 are each sized differently than 0.2 MG.

Using the previously discussed methodology for larger/smaller ESTs and non-standard height
ESTs, the anticipated annual O&M cost for one standard height 0.5 MG EST and booster pump
station (in 2012 dollars) is approximately $35,125 (matching the cost adjustment from Scenario 1
above); however, the cost for a 0.5 MG non-standard EST and booster pump station increases
from $35,125 to approximately $ 45,663 (in 2012 dollars). Likewise, the annual O&M cost for a
0.1 MG standard EST and booster pump station is anticipated to be roughly $7,025 (in 2012
dollars), whereas the anticipated annual O&M cost for a 0.1 MG non-standard EST and booster
pump station is approximately $9,032 (in 2012 dollars). In addition, the annual O&M cost for a
0.25 MG standard EST and booster pump station is anticipated to be roughly $17,563 (in 2012
dollars).

Based on the cost calculations discussed above, the anticipated annual O&M cost for treatment
and distribution under Scenario 4 (refer to Table 6-17) is approximately $1,787,217 (in 2012
dollars).

Table 6-17
Anticipated Annual O&M Cost for Scenario 4
UNIT TOTAL
ITEM DESCRIPTION UNIT | QTY COST COST
1 Annual Treatment Cost EA 1 $1,562,417 $1,562,417
Annual O&M Cost for Distribution System - Standard
2 0.5 MG ESTs and Booster Pump Stations EA 3 $35,125 $105,375
Annual O&M Cost for Distribution System - Standard
3 0.25 MG ESTs and Booster Pump Stations EA 2 $17,563 $35,125
Annual O&M Cost for Distribution System - Standard
4 0.1 MG ESTs and Booster Pump Stations EA 3 $7,025 $21,075
Annual O&M Cost for Distribution System - Non-
5 standard 0.5 MG ESTs and Booster Pump Stations EA 1 $45,161 $45,161
Annual O&M Cost for Distribution System - Non-
6 standard 0.1 ESTs and Booster Pump Stations EA 2 $9,032 $18,064
TOTAL ESTIMATED ANNUAL O&M COST $1,787,217

Notes

1 - Anticipated annual treatment cost based on historical demand, which is typically 50% of the expected TCEQ design demand of 0.6 gpm per
connection.

2 - Anticipated annual distribution O&M cost based on reduced booster pump station size, if using elevated storage to meet total storage
requirements, also assuming 50% of TCEQ design demand.

Using a projected total capital cost of $73,809,400 (in 2012 dollars), an anticipated annual O&M
cost of $1,787,217 (also in 2012 dollars) and an annual inflation rate of 3.5%, an estimated 30-
year life cycle cost of $106,680,000 is developed for Scenario 4 (refer to Table 6-18). However,
this cost does not take into account any potential phasing of treatment and/or distribution system
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improvements or any potential grant funding opportunities; impacts from these issues on
anticipated cost of service will be discussed later in this TM and in subsequent TMs.

Table 6-18
Anticipated 30-yr Life Cycle Cost for Scenario 4
ITEM DESCRIPTION UNIT | QTY UNIT COST TOTAL COST
1 WTP OPCC EA 1 $49,014,200 $49,014,200
2 Distribution System OPCC EA 1 $24,795,200 $24,795,200
3 Annual Treatment Cost EA 1 $1,562,417 $1,562,417
4 Annual O&M Cost for Distribution EA 1 $224,800 $224,800
System
TOTAL ESTIMATED CAPITAL COST $73,809,400
TOTAL ESTIMATED ANNUAL O&M COST $1,787,217
ESTIMATED 30-YR LIFE CYCLE COST | $106,680,000
Notes
1 - Anticipated annual treatment cost based on historical demand, which is typically 50% of the expected TCEQ design demand of 0.6
gpm per connection.
2 - Anticipated annual distribution O&M cost based on reduced booster pump station size, if using elevated storage to meet total storage
requirements, also assuming 50% of TCEQ design demand.
3 - Annual inflation calculation based on an annual interest rate of 3.5%.

Regionalization Scenario 5 Life Cycle Costs

In Scenario 5, the City of Roma and Rio WSC join together to build a new regional WTP and
distribution system, while the remaining participating utilities in this Study continue to operate
by either continuing to treat surface water or by purchasing treated water wholesale from another
utility. The recommended 2040 WTP capacity for Scenario 5 is approximately 12.5 mgd, at an
anticipated OPCC (Table 6-19) of approximately $52,955,300 (in 2012 dollars).

Table 6-19
Projected Treatment OPCC for Scenario 5
ITEM DESCRIPTION UNIT | QTY UNIT COST TOTAL COST
1 Constru_ct new river pump stat_ion and LS 1 $5,848.200 $5,848.200
reservoir raw water pump station
p | Construct new 36-inch raw water LF | 9,100 $292.24 $2,659,400
transmission main
Construct new 138 MG reservoir adjacent
3 1o Rio Grande River LS 1 $3,890,100 $3,890,100
4 Construct new 12.5 MGD WTP LS 1 $25,000,000 $25,000,000
subtotal $37,397,700
Contingencies (20%) $7,479,600
TOTAL ESTIMATED CONSTRUCTION COST $44,877,300
Engineering & Testing (18%) $8,078,000
TOTAL ESTIMATED CAPITAL COST $52,955,300

Notes

1- WTP, RWPS and RW Pipeline capacity size based on 2060 buildout requirements.

2 - Reservoir capacity based on 10 days of raw water storage at full WTP capacity, plus 10% for losses.

3 - WTP capacity is based on the assumption that by 2040, the existing WTP will no longer be operational.
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The 2040 recommended distribution system capacity for Scenario 5 is approximately 15.6 mgd
(allowing for peaking capacity) and the recommended 2040 total storage capacity under this
scenario is roughly 2.9 MG. Due to the distance between the City of Roma and Rio WSC,
additional ESTs will be necessary to maintain adequate pressure along the distribution pipeline
alignment, while sending water to Rio WSC (refer to Exhibit 6-5 for recommended

improvements under Scenario 5).

Including additional construction cost items and non-

construction costs, the anticipated distribution system improvements cost for Scenario 5 (refer to
Table 6-20) is approximately $22,812,900 (in 2012 dollars).

Table 6-20
Anticipated Distribution System Project Cost for Scenario 5
ITEM DESCRIPTION UNIT | QTY | UNIT COST | TOTAL COST
1 ggrrl]s;ruct two new 0.5 MG standard ESTs in EA 2 $1.250,000 $2.500,000
5 Construct one new 0.5 MG 180_-ft I_EST at EA 1 $1,500,000 $1.500,000
start of regional transmission pipeline
Construct one new 0.1 MG 180-ft EST along
3 transmission main from Roma to TxDOT EA 1 $300,000 $300,000
Bypass
Construct one new 0.25 MG standard EST at
4 TxDOT Bypass EA 1 $625,000 $625,000
Construct one new 0.1 MG standard EST
5 along transmission main from TxDOT EA 1 $250,000 $250,000
Bypass to El Sauz WSC service connection
Construct one new 0.25 MG standard EST at
6 El Sauz WSC service connection EA 1 $625,000 $625,000
Construct one new 0.1 MG 180-ft EST along
7 transmission main from El Sauz WSC service EA 1 $300,000 $300,000
connection to Rio WSC service connection
Construct one new 0.5 MG standard EST at
8 Rio WSC service connection EA 1 $1,250,000 31,250,000
9 Site improvements for new ESTs EA 9 $250,000 $2,250,000
20-inch transmission main from TxDOT US
10 83 Bypass connection point to Falcon WSC LF 7,286 $100 $728,600
service connection
16-inch transmission main from TxDOT US
11 83 Bypass connection point to EI Sauz WSC LF 26,329 $75 $1,974,700
service connection
20-inch transmission main from El Sauz
12 WSC service connection to Rio WSC LF 38,074 $100 $3,807,400
subtotal $16,110,700
Contingencies (20%) $3,222,200
TOTAL ESTIMATED CONSTRUCTION COST $19,332,900
Engineering & Testing (18%) $3,480,000
TOTAL ESTIMATED CAPITAL COST $22,812,900

Notes

1 - Distribution system capacity size based on 2040 requirements.

2 - Recommended distribution system capacity based on TCEQ standard 0.6 gpm per connection, plus a 1.25 peaking factor for peak daily demand,
and an additional increase for compliance with the TCEQ's 85% Capacity Rule.

3 - EST cost based on $2.50 per gallon to allow for construction of EST, using either conventional or a composite tank. Cost for a 180-ft EST is
increased to $3.00 per gallon to allow for additional structural requirements.
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For Scenario 5, the anticipated annual treatment O&M cost is determined to be approximately
$1,740,856 (in 2012 dollars) for a 12.5 mgd WTP operating at 50% capacity (50% of $3,481,712
in 2012 dollars). Likewise for Scenario 5, distribution system improvements are based on
meeting anticipated 2040 storage requirements for both the City of Roma and Rio WSC. Similar
to the previously discussed scenarios, the proposed ESTs and booster pump stations
recommended under Scenario 5 are each sized different than 0.2 MG.

Using the previously discussed methodology for larger/smaller ESTs and non-standard height
ESTs, the anticipated annual O&M cost for one standard height 0.5 MG EST and booster pump
station (in 2012 dollars) is approximately $35,125 (matching the cost adjustment from Scenario 1
above); however, the cost for a 0.5 MG non-standard EST and booster pump station increases
from $35,125 to approximately $ 45,663 (in 2012 dollars). Likewise, the annual O&M cost for a
0.1 MG standard EST and booster pump station is anticipated to be roughly $7,025 (in 2012
dollars), whereas the anticipated annual O&M cost for a 0.1 MG non-standard EST and booster
pump station is approximately $9,032 (in 2012 dollars). In addition, the annual O&M cost for a
0.25 MG standard EST and booster pump station is anticipated to be roughly $17,563 (in 2012
dollars).

Based on the cost calculations discussed above, the anticipated annual O&M cost for treatment
and distribution under Scenario 5 (refer to Table 6-21) is approximately $1,951,606 (in 2012
dollars).

Table 6-21
Anticipated Annual O&M Cost for Scenario 5
UNIT TOTAL
ITEM DESCRIPTION UNIT | QTY COST COST
1 Annual Treatment Cost EA 1 $1,740,856 $1,740,856
Annual O&M Cost for Distribution System -
2 Standard 0.5 MG ESTs and Booster Pump Stations EA 3 $35,125 $105,375
Annual O&M Cost for Distribution System -
3 Standard 0.25 MG ESTs and Booster Pump Stations EA 2 $17,563 $35,125
Annual O&M Cost for Distribution System -
4 Standard 0.1 MG ESTs and Booster Pump Stations EA 1 $7,025 $7,025
Annual O&M Cost for Distribution System - Non-
5 standard 0.5 MG ESTs and Booster Pump Stations EA 1 $45,161 $45,161
Annual O&M Cost for Distribution System - Non-
6 standard 0.1 ESTs and Booster Pump Stations EA 2 $9,032 $18,064
TOTAL ESTIMATED ANNUAL O&M COST | $1,951,606

Notes

1 - Anticipated annual treatment cost based on historical demand, which is typically 50% of the expected TCEQ design demand of 0.6 gpm per
connection.

2 - Anticipated annual distribution O&M cost based on reduced booster pump station size, if using elevated storage to meet total storage
requirements, also assuming 50% of TCEQ design demand.

Using a projected total capital cost of $75,768,200 (in 2012 dollars), an anticipated annual O&M
cost of $1,951,606 (also in 2012 dollars) and an annual inflation rate of 3.5%, an estimated 30-
year life cycle cost of $111,663,000 is developed for Scenario 5 (refer to Table 6-22). However,
this cost does not take into account any potential phasing of treatment and/or distribution system

Enprotec / Hibbs & Todd, Inc. City of Roma, Texas
October, 2012 Regional Water Planning Study

Section 6 — TM No. 6 — Determination of Costs and Recommendations - 25



Technical Memorandum No. 6 — Determination of Costs and Recommendations

improvements or any potential grant funding opportunities; impacts from these issues on
anticipated cost of service will be discussed later in this TM and in subsequent TMs.

Table 6-22
Anticipated 30-yr Life Cycle Cost for Scenario 5
ITEM DESCRIPTION UNIT | QTY UNIT COST TOTAL COST
1 WTP OPCC EA 1 $52,955,300 $52,955,300
2 Distribution System OPCC EA 1 $22,812,900 $22,812,900
3 Annual Treatment Cost EA 1 $1,740,856 $1,740,856
Annual O&M Cost for
4 Distribution System EA 1 $210,750 $210,750
TOTAL ESTIMATED CAPITAL COST $75,768,200
TOTAL ESTIMATED ANNUAL O&M COST $1,951,606
ESTIMATED 30-YR LIFE CYCLE COST | $111,663,000
Notes
1 - Anticipated annual treatment cost based on historical demand, which is typically 50% of the expected TCEQ design demand of
0.6 gpm per connection.
2 - Anticipated annual distribution O&M cost based on reduced booster pump station size, if using elevated storage to meet total
storage requirements, also assuming 50% of TCEQ design demand.
3 - Annual inflation calculation based on an annual interest rate of 3.5%.

Regionalization Scenario 16 Life Cycle Costs

In Scenario 16, all of the Study participants will join together to build a new regional WTP and
distribution system. The recommended 2040 WTP capacity for Scenario 16 is approximately
16.7 mgd, at an anticipated OPCC (Table 6-23) of approximately $65,814,900 (in 2012 dollars).

Table 6-23

Projected Treatment OPCC for Scenario 16

ITEM DESCRIPTION UNIT QTY UNIT COST TOTAL COST
1 Constru_ct new river pump stat_ion and LS 1 $6,052.300 $6,052,300
reservoir raw water pump station
2 Construct new 36-inch RW transmission main LF 9,100 $292.24 $2,666,300
3 Cpnstruct new 184 MG reservoir adjacent to LS 1 $4,360,800 $4,360,800
Rio Grande River
4 Construct new 16.7 MGD WTP LS 1 $33,400,000 $33,400,000
subtotal $46,479,400
Contingencies (20%) $9,295,900
TOTAL ESTIMATED CONSTRUCTION COST $55,775,300
Engineering & Testing (18%) $10,039,600
TOTAL ESTIMATED CAPITAL COST $65,814,900
Notes

1- WTP, RWPS and RW Pipeline capacity size based on 2040 requirements.

2 - Reservoir capacity based on 10 days of raw water storage at full WTP capacity, plus 10% for losses.

3 - WTP cost based on $3.00 per gallon to allow for primary WTP construction, using either conventional or membrane filtration. The remainder of the
$3.50 per gallon covers the raw water system improvements.

4 - WTP capacity is based on the assumption that at buildout, the existing WTP will no longer be operational.
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The 2040 recommended distribution system capacity for Scenario 16 is approximately 20.9 mgd
(allowing for peaking capacity) and the recommended 2040 total storage capacity under this
scenario is roughly 3.9 MG. Due to the distance between the City of Roma and the Study
participants, additional ESTs will be necessary to maintain adequate pressure along the
distribution pipeline alignment, while sending water to each of the WSCs (refer to Exhibit 6-6
for recommended improvements under Scenario 16). Including additional construction cost
items and non-construction costs, the anticipated distribution system improvements cost for
Scenario 16 (refer to Table 6-24) is approximately $12,395,900 (in 2012 dollars).

It should also be noted that in developing the highest system capacity scenarios (such as Scenario
16), there is a significant difference in piping unit cost when comparing the raw water
transmission line cost against distribution system transmission piping. For example, in Scenario
16, the unit cost for 30-inch distribution piping is roughly $150 per linear foot, whereas the unit
cost for the proposed 36-inch raw water transmission line is approximately $293 per linear foot.
It is anticipated in the project that additional property acquisition will be required for the pipe
alignment; in addition, since there is no clear, undisturbed pathway from the Rio Grande River
(raw water supply) to the proposed WTP site, it is anticipated that the majority of the piping will
need to be installed via either boring or directional drilling to cross US Highway 83 and to
minimize utility conflicts throughout the developed sections of the City of Roma. However, the
cost for distribution piping is reduced, as the proposed alignment of the piping is intended to
parallel US Highway 83, and the piping is anticipated to be installed via typical open-cut
trenching within TXDOT ROW outside of the road, which will significantly reduce the unit cost
for installation of the distribution piping.

For Scenario 16, the anticipated annual treatment O&M cost is determined to be approximately
$2,285,400 (in 2012 dollars) for a 16.7 mgd WTP operating at 50% capacity (50% of $4,570,800
in 2012 dollars). Likewise for Scenario 16, distribution system improvements are based on
meeting anticipated 2040 storage requirements for all of the Study participants. Similar to the
previously discussed scenarios, the proposed ESTs and booster pump stations recommended
under Scenario 16 are each sized differently than 0.2 MG.

Using the previously discussed methodology for larger/smaller ESTs and non-standard height
ESTs, the annual O&M cost for a 0.25 MG standard EST and booster pump station is anticipated
to be roughly $17,563 (in 2012 dollars), whereas the anticipated annual O&M cost for a 0.25
MG non-standard EST and booster pump station is approximately $22,580 (in 2012 dollars).
Based on the cost calculations discussed above, the anticipated annual O&M cost for treatment
and distribution under Scenario 16 (refer to Table 6-25) is approximately $2,582,959 (in 2012
dollars).
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Table 6-24
Anticipated Distribution System Project Cost for Scenario 16
UNIT TOTAL
ITEM DESCRIPTION UNIT | QTY COST COST
1 Construct two new 0.5 MG standard ESTs in Roma EA 2 $1,250,000 $2,500,000
5 F()Zicr))r;ﬁ;téct one new 0.5 MG 180-ft EST at start of regional transmission EA 1 $1,500,000 $1.500,000
Construct one new 0.25 MG 180-ft EST along transmission main from
3 Roma to TXDOT Bypass EA 1 $750,000 $750,000
4 Construct one new 0.25 MG standard EST at TXDOT Bypass EA 1 $625,000 $625,000
Construct one new 0.1 MG standard EST along transmission main from
5 TxDOT Bypass to Falcon WSC service connection EA 1 $250,000 $250,000
6 Constru_ct one new 0.1 MG standard EST at Falcon WSC service EA 1 $250.000 $250.000
connection
Construct one new 0.25 MG standard EST along transmission main from
! TxDOT Bypass to El Sauz WSC service connection EA ! $625,000 $625,000
8 Constru_ct one new 0.25 MG standard EST at El Sauz WSC service EA 1 $625.000 $625.000
connection
Construct one new 0.25 MG 180-ft EST along transmission main from
; El Sauz WSC service connection to Rio WSC service connection EA ! $750,000 $750,000
10 Construct one new 0.5 MG standard EST at Rio WSC service connection EA 1 $1,250,000 $1,250,000
Construct one new 0.25 MG standard EST along transmission main from
1 Rio WSC service connection to El Tanque WSC service connection EA 1 $625,000 $625,000
12 Constru_ct one new 0.25 MG standard EST at EI Tanque WSC service EA 1 $625,000 $625,000
connection
13 Site improvements for new ESTs EA 13 $250,000 $3,250,000
14 30-inch _transrr_ussmn main from Roma to TxDOT US 83 Bypass LE 13,985 $150 $2,097,800
connection point
15 16-inch transmlssmr} main from_ TxDOT US 83 Bypass connection point LE 26.277 $75 $1,970,800
to Falcon WSC service connection
16 20-inch transmlssmq main from_ TxDOT US 83 Bypass connection point LE 7,286 $100 $728.600
to Falcon WSC service connection
17 20-inch transmlssmn'maln from TxDOT US 83 Bypass connection point LE 26,329 $100 $2,632,900
to El Sauz WSC service connection
24-inch transmission main from El Sauz WSC service connection to Rio
18 WSC service connection LF 38,074 $125 $4,759,300
19 20-inch transm|33|_on main fro_m Rio WSC service connection to El LE 12,250 $100 $1,225,000
Tanque WSC service connection
20 16-inch transm|33|_on main fro_m Rio WSC service connection to El LE 6,789 $75 $509.200
Tangue WSC service connection
subtotal | $27,548,600
Contingencies (20%) | $5,509,800
TOTAL ESTIMATED CONSTRUCTION COST | $33,058,400
Engineering & Testing (18%) | $5,950,600
TOTAL ESTIMATED CAPITAL COST | $39,009,000
Notes

1 - Recommended distribution system capacity based on TCEQ standard 0.6 gpm per connection, plus a 1.25 peaking factor for peak daily demand, and an additional
increase for compliance with the TCEQ's 85% Capacity Rule.

2 - EST cost based on $2.50 per gallon to allow for construction of EST, using either conventional or a composite tank. Cost for a 180-ft EST is increased to $3.00 per
gallon to allow for additional structural requirements.
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Table 6-25
Anticipated Annual O&M Cost for Scenario 16
UNIT TOTAL
ITEM DESCRIPTION UNIT | QTY COST COST
1 Annual Treatment Cost EA 1 $2,285,400 $2,285,400
Annual O&M Cost for Distribution System -
2 Standard 0.5 MG ESTs and Booster Pump Stations EA 3 $35,125 $105,375
Annual O&M Cost for Distribution System -
3 Standard 0.25 MG ESTs and Booster Pump Stations EA S $17,563 $87,813
Annual O&M Cost for Distribution System -
4 Standard 0.1 MG ESTs and Booster Pump Stations EA 2 $7,025 $14,050
Annual O&M Cost for Distribution System - Non-
S standard 0.5 MG ESTs and Booster Pump Stations EA 1 $45,161 $45,161
Annual O&M Cost for Distribution System - Non-
6 standard 0.25 MG ESTs and Booster Pump Stations EA 2 $22,580 $45,161
TOTAL ESTIMATED ANNUAL O&M COST | $2,582,959
Notes

1 - Anticipated annual treatment cost based on historical demand, which is typically 50% of the expected TCEQ design demand of 0.6 gpm per
connection.

2 - Anticipated annual distribution O&M cost based on reduced booster pump station size, if using elevated storage to meet total storage
requirements, also assuming 50% of TCEQ design demand.

Using a projected total capital cost of $104,823,900 (in 2012 dollars), an anticipated annual
O&M cost of $2,582,959 (also in 2012 dollars) and an annual inflation rate of 3.5%, an estimated
30-year life cycle cost of $152,330,000 is developed for Scenario 16 (refer to Table 6-26).
However, this cost does not take into account any potential phasing of treatment and/or
distribution system improvements or any potential grant funding opportunities; impacts from
these issues on anticipated cost of service will be discussed later in this TM and in subsequent
TMs.

Table 6-26
Anticipated 30-yr Life Cycle Cost for Scenario 16
ITEM DESCRIPTION UNIT | QTY | UNIT COST TOTAL COST
1 WTP OPCC EA 1 $65,814,900 $65,814,900
2 Distribution System OPCC EA 1 $39,009,000 $39,009,000
3 Annual Treatment Cost EA 1 $2,285,400 $2,285,400
4 Annual O&M Cost for Distribution EA 1 $297 550 $297 559
System
TOTAL ESTIMATED CAPITAL COST $104,823,900
TOTAL ESTIMATED ANNUAL O&M COST $2,582,959
ESTIMATED 30-YR LIFE CYCLE COST $152,330,000
Notes
1 - Anticipated annual treatment cost based on historical demand, which is typically 50% of the expected TCEQ design demand of 0.6
gpm per connection.
2 - Anticipated annual distribution O&M cost based on reduced booster pump station size, if using elevated storage to meet total storage
requirements, also assuming 50% of TCEQ design demand.
3 - Annual inflation calculation based on an annual interest rate of 3.5%.
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Life Cycle Costs Considering No Regionalization

In addition to consideration of providing regionalized water services to all of the Study
participants, the impact of each Study participant meeting their own water needs separately
through the 30-year Study horizon should also be evaluated in detail similarly to the
regionalization scenarios. The goal of identifying anticipated costs for a non-regionalization
scenario is to determine the actual anticipated cost savings of regionalization. In this scenario,
each of the Study participants will construct a new WTP to meet anticipated 30-year water
demands. This scenario was developed with the assumption that the current wholesale finished
water provider for EI Sauz WSC, El Tanque WSC and Rio WSC may not be able to maintain
continual service to these water supply corporations, similar to historical water supply deficit
situations that have occurred over the past several years. In the non-regionalization scenario,
each of the Study participants will separately build a new WTP and distribution system
improvements necessary to meet storage requirements through 2040. The recommended 2040
WTP capacity for this scenario is still approximately 16.7 mgd, divided between the five Study
participants. The anticipated OPCC (Table 6-27) to construct five new WTPs and associated
distribution system improvements in this scenario is approximately $131,644,700 (in 2012
dollars).

The anticipated annual treatment O&M cost (from TM No. 5) is determined to be approximately
$2,956,200 (in 2012 dollars) for multiple WTPs operating at 50% capacity (50% of $5,912,400
in 2012 dollars). Likewise for this scenario, distribution system improvements are based on
meeting anticipated 2040 storage requirements for each of the Study participants. Similar to the
previously discussed scenarios, the proposed ESTs and booster pump stations recommended
under this scenario are each sized differently than 0.2 MG.

Using the previously discussed methodology for larger/smaller ESTs and non-standard height
ESTs, the anticipated annual O&M cost for one standard height 0.5 MG EST and booster pump
station (in 2012 dollars) is approximately $35,125 (matching the cost adjustment from Scenario 1
above); however. Likewise, the annual O&M cost for a 0.1 MG standard EST and booster pump
station is anticipated to be roughly $7,025 (in 2012 dollars), whereas the anticipated annual
O&M cost for a 0.1 MG non-standard EST and booster pump station is approximately $9,032 (in
2012 dollars). In addition, the annual O&M cost for a 0.25 MG standard EST and booster pump
station is anticipated to be roughly $17,563 (in 2012 dollars), whereas the anticipated annual
O&M cost for a 0.25 MG non-standard EST and booster pump station is approximately $22,580
(in 2012 dollars). In addition, the annual O&M cost for a 0.05 MG standard EST and booster
pump station is anticipated to be roughly $3,000 (in 2012 dollars).

Based on the cost calculations discussed above, the anticipated annual O&M cost for treatment
and distribution under this scenario (refer to Table 6-28) is approximately $3,252,713 (in 2012
dollars).
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Table 6-27
Projected OPCC for Non-Regionalization Scenario
ITEM DESCRIPTION | UNIT | QTY | UNITCOST | TOTAL COST
1 Roma
2 Construct new raw water pump stations LS 1 $5,610,500 $5,610,500
3 Construct new 30-inch RW main LF 9,100 $217.75 $1,983,800
4 Construct new 109 MG reservoir LS 1 $3,934,900 $3,934,900
5 Construct new 9.9 MGD WTP LS 1 $19,800,000 $19,800,000
6 Construct five 0.5 MG standard ESTs EA 5 $1,250,000 $6,250,000
7 Site improvements for new ESTs EA 5 $250,000 $1,250,000
8 Falcon WSC
9 Construct new raw water pump stations LS 1 $2,498,600 $2,498,600
10 Construct new 14-inch RW main LF 1,000 $65 $65,000
11 Construct new 24 MG reservoir LS 1 $1,752,400 $1,752,400
12 Construct new 2.2 MGD WTP LS 1 $8,250,000 $8,250,000
13 Construct two 0.25 MG standard ESTs EA 2 $625,000 $1,250,000
14 Site improvements for new ESTs EA 1 $250,000 $250,000
15 Replacement of existing main to 8-inch LF 90,000 $35 $3,150,000
16 El Sauz WSC
17 Construct new raw water pump stations LS 1 $1,243,600 $1,243,600
18 Construct new 8-inch RW main LF 60,000 $35 $2,100,000
19 Construct new 8 MG reservoir LS 1 $581,500 $581,500
20 Construct new 0.7 MGD WTP LS 1 $3,150,000 $3,150,000
21 Construct four 0.05 MG standard ESTs EA 4 $125,000 $500,000
22 Site improvements for new ESTs EA 4 $250,000 $1,000,000
23 El Tanque WSC
24 Construct new raw water pump stations LS 1 $2,112,500 $2,112,500
25 Construct new 12-inch RW main LF 20,000 $55 $1,100,000
26 Construct new 14 MG reservoir LS 1 $987,700 $987,700
27 Construct new 1.2 MGD WTP LS 1 $4,500,000 $4,500,000
28 Construct three 0.1 MG standard ESTs EA 3 $250,000 $750,000
29 Site improvements for new ESTs EA 3 $250,000 $750,000
30 Rio WSC
31 Construct new raw water pump stations LS 1 $2,952,900 $2,952,900
32 Construct new 16-inch RW main LF 10,000 $75 $750,000
33 Construct new 29 MG reservoir LS 1 $2,071,000 $2,071,000
34 Construct new 2.6 MGD WTP LS 1 $9,750,000 $9,750,000
35 Construct three 0.25 MG standard ESTs EA 3 $625,000 $1,875,000
36 Site improvements for new ESTs EA 3 $250,000 $750,000
subtotal $92,969,400
Contingencies (20%) $18,593,900
TOTAL ESTIMATED CONSTRUCTION COST $111,563,300
Engineering & Testing (18%) $20,081,400
TOTAL ESTIMATED CAPITAL COST $131,644,700

Notes

1- WTP, RWPS and RW Pipeline capacity size based on 2040 requirements.

2 - Reservoir capacity based on 10 days of raw water storage at full WTP capacity, plus 10% for losses.

3 - WTP cost based on $3.00 per gallon to allow for primary WTP construction, using either conventional or membrane filtration. The remainder of

the $3.50 per gallon covers the raw water system improvements.

4 - WTP capacity is based on the assumption that at buildout, each existing WTP will no longer be operational.
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Table 6-28
Anticipated Annual O&M Cost for Non-Regionalization Scenario
UNIT TOTAL
ITEM DESCRIPTION UNIT | QTY COST COST
1 Annual Treatment Cost EA 1 $2,956,200 $2,956,200
Annual O&M Cost for Distribution System -
2 Standard 0.5 MG ESTs and Booster Pump Stations EA 5 $35,125 $175,625
Annual O&M Cost for Distribution System -
3 Standard 0.25 MG ESTs and Booster Pump Stations EA 5 $17,563 967,813
Annual O&M Cost for Distribution System -
4 Standard 0.1 MG ESTs and Booster Pump Stations EA 3 $7,025 $21,075
Annual O&M Cost for Distribution System -
S Standard 0.05 MG ESTs and Booster Pump Stations EA 4 $3,000 $12,000
TOTAL ESTIMATED ANNUAL O&M COST | $3,252,713
Notes

1 - Anticipated annual treatment cost based on historical demand, which is typically 50% of the expected TCEQ design demand of 0.6 gpm per
connection.

2 - Anticipated annual distribution O&M cost based on reduced booster pump station size, if using elevated storage to meet total storage
requirements, also assuming 50% of TCEQ design demand.

Using a projected total capital cost of $131,644,700 (in 2012 dollars), an anticipated annual
O&M cost of $3,252,713 (also in 2012 dollars) and an annual inflation rate of 3.5%, an estimated
30-year life cycle cost of $191,469,000 is developed for Scenario 16 (refer to Table 6-29).
Based on the comparison of capital, O&M and life cycle costs, it appears to be more cost
effective to regionalize to one WTP facility instead of constructing five separate WTP facilities.

Table 6-29
Anticipated 30-yr Life Cycle Cost for Non-Regionalization Scenario
ITEM DESCRIPTION UNIT | QTY UNIT COST TOTAL COST
1 WTP and Distribution System OPCC EA 1 $131,644,700 $131,644,700
2 Annual Treatment Cost EA 1 $2,956,200 $2,956,200
3 Annual O&M Cost for Distribution EA 1 $296,513 $206,513
System
TOTAL ESTIMATED CAPITAL COST $131,644,700
TOTAL ESTIMATED ANNUAL O&M COST $3,252,713
ESTIMATED 30-YR LIFE CYCLE COST $191,469,000
Notes
1 - Anticipated annual treatment cost based on historical demand, which is typically 50% of the expected TCEQ design demand of 0.6 gpm
per connection.
2 - Anticipated annual distribution O&M cost based on reduced booster pump station size, if using elevated storage to meet total storage
requirements, also assuming 50% of TCEQ design demand.
3 - Annual inflation calculation based on an annual interest rate of 3.5%.
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ANTICIPATED LIFE CYCLE COSTS FOR THE REMAINING STUDY
ALTERNATIVES

In the remaining potential regionalization scenarios, varying combinations of Study participants
were evaluated to build a new regional WTP and distribution system. A projected WTP OPCC
has been developed for each regionalization scenario and is shown in Table 6-30.

Table 6-30
Projected Treatment OPCC for Each Scenario
WTP NON-
SCENARIO | CAPACITY CONSTRUCTION CONTINGENCY | CONSTRUCTION OPCC
(mgd) COST COST
1 9.90 $31,329,200 $6,265,900 $6,767,200 $44,362,300
2 12.10 $36,528,400 $7,305,700 $7,890,200 $51,724,300
3 10.70 $32,783,700 $6,556,800 $7,081,300 $46,421,800
4 11.20 $34,614,500 $6,922,900 $7,476,800 $49,014,200
5 12.50 $37,397,700 $7,479,600 $8,078,000 $52,955,300
6 12.90 $38,351,300 $7,670,300 $8,283,900 $54,305,500
7 13.40 $39,062,300 $7,812,500 $8,437,500 $55,312,300
8 14.70 $41,978,600 $8,395,800 $9,067,400 $59,441,800
9 11.90 $35,887,800 $7,177,600 $7,751,800 $50,817,200
10 13.30 $38,850,600 $7,770,200 $8,391,800 $55,012,600
11 13.80 $39,956,300 $7,991,300 $8,630,600 $56,578,200
12 14.10 $40,630,400 $8,126,100 $8,776,200 $57,532,700
13 15.50 $43,776,100 $8,755,300 $9,455,700 $61,987,100
14 16.00 $44,899,700 $8,980,000 $9,698,400 $63,578,100
15 14.50 $41,529,100 $8,305,900 $8,970,300 $58,805,300
16 16.70 $46,479,400 $9,295,900 $10,039,600 $65,814,900

Notes

1- WTP, RWPS and RW Pipeline capacity size based on 2040 requirements.

2 - WTP cost based on $3.00 per gallon to allow for primary WTP construction, using either conventional or membrane filtration. The remainder of the
$3.50 per gallon covers the raw water system improvements.

3 - WTP capacity is based on the assumption that at buildout, the existing WTP will no longer be operational.

4 - Costs in 2012 dollars.

A projected distribution system improvements OPCC has also been developed for each
regionalization scenario and is shown in Table 6-31.
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Table 6-31
Projected Distribution System OPCC for Each Scenario
DISTRIBUTION NON-
SCENARIO SYSTEM CONSTRUCTION CONTINGENCY | CONSTRUCTION OPCC
CAPACITY COST
COST
(mgd)
1 12.40 $4,500,000 $900,000 $972,000 $6,372,000
2 15.20 $10,897,900 $2,179,600 $2,354,000 $15,431,500
3 13.30 $8,754,100 $1,750,900 $1,890,900 $12,395,900
4 13.90 $17,510,600 $3,502,200 $3,782,400 $24,795,200
5 15.70 $16,110,700 $3,222,200 $3,480,000 $22,812,900
6 16.10 $13,832,800 $2,766,600 $2,987,900 $19,587,300
7 16.70 $21,284,300 $4,256,900 $4,597,500 $30,138,700
8 18.40 $21,179,300 $4,235,900 $4,574,800 $29,990,000
9 14.90 $17,498,500 $3,499,700 $3,779,700 $24,777,900
10 16.60 $17,130,300 $3,426,100 $3,700,200 $24,256,600
11 17.20 $21,849,600 $4,370,000 $4,719,600 $30,939,200
12 17.60 $23,748,800 $4,749,800 $5,129,800 $33,628,400
13 19.30 $22,454,300 $4,490,900 $4,850,200 $31,795,400
14 19.90 $27,173,600 $5,434,800 $5,869,600 $38,478,000
15 18.10 $23,499,600 $4,700,000 $5,076,000 $33,275,600
16 20.90 $27,548,600 $5,509,800 $5,950,600 $39,009,000

Notes

1 - Distribution system capacity size based on 2040 requirements.

2 - Recommended distribution system capacity based on TCEQ standard 0.6 gpm per connection, plus a 1.25 peaking factor for peak daily demand, and
an additional increase for compliance with the TCEQ's 85% Capacity Rule.

3- EST cost based on $2.50 per gallon to allow for construction of EST, using either conventional or a composite tank. Cost for a 180-ft EST is
increased to $3.00 per gallon to allow for additional structural requirements.

4 - Costs in 2012 dollars.

Using the previously discussed methodology for larger/smaller ESTs and non-standard height
ESTs, the anticipated annual O&M cost for one standard height 0.5 MG EST and booster pump
station (in 2012 dollars) is approximately $35,125 (matching the cost adjustment from Scenario 1
above); however, the cost for a 0.5 MG non-standard EST and booster pump station increases
from $35,125 to approximately $ 45,663 (in 2012 dollars). Likewise, the annual O&M cost for a
0.1 MG standard EST and booster pump station is anticipated to be roughly $7,025 (in 2012
dollars), whereas the anticipated annual O&M cost for a 0.1 MG non-standard EST and booster
pump station is approximately $9,032 (in 2012 dollars). In addition, the annual O&M cost for a
0.25 MG standard EST and booster pump station is anticipated to be roughly $17,563 (in 2012
dollars).

Based on the cost calculations discussed above, the anticipated annual O&M cost for treatment
and distribution for each scenario is identified in Table 6-32.
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Table 6-32
Projected O&M Cost for Each Scenario
WTP DIS:Q‘I'\I?SI_IIB_E:'AION ANNUAL ANNUAL TOTAL
SCENARIO | CAPACITY CAPACITY WTP DISTRIBUTION ANNUAL
(mgd) COST COST COST
(mgd)
1 9.90 12.40 $1,400,900 $105,375 $1,506,275
2 12.10 15.20 $1,688,555 $145,518 $1,834,073
3 10.70 13.30 $1,496,272 $145,518 $1,641,790
4 11.20 13.90 $1,562,417 $224,800 $1,787,217
5 12.50 15.70 $1,740,856 $210,750 $1,951,606
6 12.90 16.10 $1,783,927 $180,643 $1,964,570
7 13.40 16.70 $1,850,072 $231,825 $2,081,897
8 14.70 18.40 $2,028,510 $224,800 $2,253,310
9 11.90 14.90 $1,657,790 $217,775 $1,875,565
10 13.30 16.60 $1,836,228 $210,750 $2,046,978
11 13.80 17.20 $1,902,373 $235,338 $2,137,711
12 14.10 17.60 $1,945,444 $279,996 $2,225,441
13 15.50 19.30 $2,123,883 $262,434 $2,386,317
14 16.00 19.90 $2,190,028 $287,021 $2,477,049
15 14.50 18.10 $1,997,745 $283,509 $2,281,254
16 16.70 20.90 $2,285,400 $297,559 $2,582,959

Notes

1 - Anticipated annual treatment cost based on historical demand, which is typically 50% of the expected TCEQ design demand of 0.6 gpm per

connection.

2 - Anticipated annual distribution O&M cost based on reduced booster pump station size, if using elevated storage to meet total storage

requirements, also assuming 50% of TCEQ design demand.

3 - Costs in 2012 dollars.

With both capital and O&M costs developed for each regionalization scenario, a projected 30-
year life cycle cost has been developed and is identified in Table 6-33. However, these life cycle
costs do not take into account any potential phasing of treatment and/or distribution system
improvements or any potential grant funding opportunities; impacts from these issues on
anticipated cost of service will be discussed later in this TM and in subsequent TMs.
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Table 6-33
30-Year Life Cycle Cost for Each Scenario
WTP DISTRIBUTION | ANNUAL ANNUAL 30-YR LIFE
SCENARIO CAPITAL CAPITAL WTP DISTRIBUTION CYCLE COST

COST COST COST COST
1 $44,362,300 $6,372,000 $1,400,900 $105,375 $78,438,000
2 $51,724,300 $15,431,500 $1,688,555 $145,518 $100,889,000
3 $46,421,800 $12,395,900 $1,496,272 $145,518 $89,014,000
4 $49,014,200 $24,795,200 $1,562,417 $224,800 $106,680,000
5 $52,955,300 $22,812,900 $1,740,856 $210,750 $111,663,000
6 $54,305,500 $19,587,300 $1,783,927 $180,643 $110,026,000
7 $55,312,300 $30,138,700 $1,850,072 $231,825 $123,742,000
8 $59,441,800 $29,990,000 $2,028,510 $224,800 $130,875,000
9 $50,817,200 $24,777,900 $1,657,790 $217,775 $110,091,000
10 $55,012,600 $24,256,600 $1,836,228 $210,750 $116,918,000
11 $56,578,200 $30,939,200 $1,902,373 $235,338 $126,835,000
12 $57,532,700 $33,628,400 $1,945,444 $279,996 $132,092,000
13 $61,987,100 $31,795,400 $2,123,883 $262,434 $137,672,000
14 $63,578,100 $38,478,000 $2,190,028 $287,021 $147,615,000
15 $58,805,300 $33,275,600 $1,997,745 $283,509 $134,038,000
16 $65,814,900 $39,009,000 $2,285,400 $297,559 $152,330,000

Notes

1 - Anticipated annual treatment cost based on historical demand, which is typically 50% of the expected TCEQ design demand of 0.6 gpm per

connection.

2 - Anticipated annual distribution O&M cost based on reduced booster pump station size, if using elevated storage to meet total storage
requirements, also assuming 50% of TCEQ design demand.

3 - Annual inflation calculation based on an annual interest rate of 3.5%.

4 - Costs in 2012 dollars.

FUNDING IMPACTS ON REGIONALIZATION ALTERNATIVES

One of the benefits of regionalization is that by providing water to multiple utilities, the average
cost per volume of water treated (normally in terms of cost per 1,000 gallons treated) typically
reduces as the number of connections served increases. This concept is known as “economies of
scale.”

For example, under Scenario 1, the City of Roma would need a WTP capacity of approximately
9.9 mgd by the year 2040 (Study planning horizon). The projected total project cost for a 9.9
mgd WTP (if constructed all at once) is approximately $43,881,400 (using 2012 dollars),
including construction cost, contingency and engineering and testing services. In a worst-case
funding scenario, no grant or low-interest loan funds would be available, so that scenario is used
as the starting point for determining potential cost of service. Therefore, for the projected
Scenario 1 OPCC of $44,362,300, the projected annual debt service is developed using an
interest rate of 5.0% (assuming no low-interest rate at this point) at a term of 30 years. Using the
Scenario 1 OPCC, an interest rate of 5.0% and a term of 30 years, an annual debt service of
$2,646,700 is determined. The same methodology is used to determine the projected worst-case
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annual debt service for each potential regionalization scenario and the respective debt service for
each scenario is shown in Table 3-10.

While the Scenario 1 WTP 2040 design capacity is anticipated to be 9.9 mgd, based on current
demands, it is anticipated that the average water demand would actually be roughly half of the
capacity 2040 WTP, or 4.95 mgd. Therefore, in determining projected cost per volume (a
common method for utilities is to evaluate cost per thousand gallons treated), the debt service
(worst-case for this example) for Scenario 1 ($3,061,208) plus the anticipated annual O&M cost
for Scenario 1 ($1,506,275) is divided by the anticipated water demand (4.95 mgd in 2040),
converted to a per 1,000 gallon basis. Example cost equations are shown below.

Cost (debt service + O&M cost) / demand

($4,567,483) / (4.95 mgd x 1,000,000 gal/million gallons x 365.25 days/year)
$0.00253 per gallon x 1,000 or $2.53 per 1,000 gallons

The same methodology was used to determine the projected cost per volume in treatment and
distribution for each potential regionalization scenario and the respective cost for each potential
regionalization scenario. As discussed previously, without any grant or low-interest loan
funding, development of a regional WTP may not be feasible due to the high cost of
infrastructure. Therefore, the obvious fatal flaw in this Study is the availability of grant and low-
interest funding for the final recommended improvements. To show the impact of this type of
funding, several analyses were developed to compare varying levels of grant and/or low-interest
loan funding. Anticipated cost of service assuming that no grant funding is available (i.e. 100%
loan funding) is shown for each regionalization scenario in Table 6-34.
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Table 6-34
Cost of Service for Each Scenario at 100% Loan

WTP ANNUAL | DISTRIBUTION ANNUAL ANNUAL COST PER

SCENARIO DEBT ANNUAL DEBT WTP DISTRIBUTION THOUSAND

SERVICE SERVICE COST COST GALLONS
1 $2,646,700 $414,508 $1,400,900 $105,375 $2.53
2 $3,115,300 $1,003,841 $1,688,555 $145,518 $2.70
3 $2,798,700 $806,371 $1,496,272 $145,518 $2.71
4 $2,953,500 $1,612,963 $1,562,417 $224,800 $3.13
5 $3,188,900 $1,484,012 $1,740,856 $210,750 $2.91
6 $3,269,500 $1,274,182 $1,783,927 $180,643 $2.78
7 $3,329,600 $1,960,566 $1,850,072 $231,825 $3.03
8 $3,576,200 $1,950,893 $2,028,510 $224,800 $2.90
9 $3,061,200 $1,611,838 $1,657,790 $217,775 $3.03
10 $3,311,700 $1,577,927 $1,836,228 $210,750 $2.87
11 $3,405,200 $2,012,639 $1,902,373 $235,338 $3.02
12 $3,462,200 $2,187,576 $1,945,444 $279,996 $3.07
13 $3,728,300 $2,068,336 $2,123,883 $262,434 $2.91
14 $3,823,300 $2,503,049 $2,190,028 $287,021 $3.03
15 $3,538,200 $2,164,626 $1,997,745 $283,509 $3.03
16 $3,956,300 $2,537,591 $2,285,400 $297,559 $2.99

Notes

1 - Annual inflation calculation based on an annual interest rate of 3.5%.

2 - Anticipated annual distribution O&M cost based on reduced booster pump station size, if using elevated storage to meet total storage
requirements.

3 - Annual inflation calculation based on an annual interest rate of 3.5%.

4 - Costs in 2012 dollars.

In order to determine the economic viability of each regionalization alternative, it is necessary to
determine the anticipated water household cost factor (HCF) based on anticipated annual water
service cost along with anticipated annual debt service. Because only some of the Study
participants provide centralized wastewater service, this cost component has not been
incorporated into the HCF calculation. Since the Study Area includes multiple census block
tracts, the average median household income (MHI) for Starr County has been used in
determining the anticipated HCF. As an example, the anticipated HCF for Scenario 16 is
calculated as follows:

e (Annual household water service cost + Annual household debt service cost) / MHI

e Household water service cost = ($2,285,400 + $297,559) / 16,379 connections = $158 per
household per year

e Household debt service cost = ($3,956,300 + $2,537,591) / 16,379 connections = $397
per household per year

e Scenario 16 HCF = ($158 + $397) / $24,441 = 2.3% of MHI

The anticipated HCF for each regionalization scenario has been calculated and included in Table
6-35.
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Table 6-35
Household Cost Factor for Each Scenario
DISTRIBUTION ANNUAL
SCENARIO IXIVEE'DI'@EIS\L/JQ:LE ANNUAL DEBT VO‘II'\IPN(l:JQIS_T DISTRIBUTION HCF
SERVICE COST
1 $2,646,700 $414,508 $1,400,900 $105,375 1.92%
2 $3,115,300 $1,003,841 $1,688,555 $145,518 2.05%
3 $2,798,700 $806,371 $1,496,272 $145,518 2.06%
4 $2,953,500 $1,612,963 $1,562,417 $224,800 2.38%
5 $3,188,900 $1,484,012 $1,740,856 $210,750 2.21%
6 $3,269,500 $1,274,182 $1,783,927 $180,643 2.11%
7 $3,329,600 $1,960,566 $1,850,072 $231,825 2.30%
8 $3,576,200 $1,950,893 $2,028,510 $224,800 2.20%
9 $3,061,200 $1,611,838 $1,657,790 $217,775 2.30%
10 $3,311,700 $1,577,927 $1,836,228 $210,750 2.18%
11 $3,405,200 $2,012,639 $1,902,373 $235,338 2.29%
12 $3,462,200 $2,187,576 $1,945,444 $279,996 2.33%
13 $3,728,300 $2,068,336 $2,123,883 $262,434 2.21%
14 $3,823,300 $2,503,049 $2,190,028 $287,021 2.30%
15 $3,538,200 $2,164,626 $1,997,745 $283,509 2.30%
16 $3,956,300 $2,537,591 $2,285,400 $297,559 2.27%

Notes

1 - Annual inflation calculation based on an annual interest rate of 3.5%.

2 - Anticipated annual distribution O&M cost based on reduced booster pump station size, if using elevated storage to meet total storage

requirements.

3 - Annual inflation calculation based on an annual interest rate of 3.5%.

4 - Costs in 2012 dollars.

Based on the anticipated cost of service for each of the regionalization scenarios, it appears that
almost every regionalization alternative under a 100% loan strategy would likely exceed a
recommended maximum 2% of MHI threshold, resulting in an economic burden to the customers
in the Study Area. Therefore, it appears necessary to evaluate the regionalization scenarios with
respect to a reduction in debt service, either via a portion of grant funding or through the use of
low interest (2-4% interest on an infrastructure loan) loan funding.
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Anticipated annual debt service and cost of service for finished water using a 50% loan funding
strategy for each regionalization scenario are identified in Table 6-36.

Table 6-36
Cost of Service for Each Scenario at 50% Loan and 50% Grant

WTP ANNUAL | DISTRIBUTION ANNUAL ANNUAL COST PER

SCENARIO DEBT ANNUAL DEBT WTP COST DISTRIBUTION THOUSAND

SERVICE SERVICE COST GALLONS
1 $1,323,350 $207,254 $1,400,900 $105,375 $1.68
2 $1,557,650 $501,921 $1,688,555 $145,518 $1.76
3 $1,399,350 $403,186 $1,496,272 $145,518 $1.78
4 $1,476,750 $806,482 $1,562,417 $224,800 $2.00
5 $1,594,450 $742,006 $1,740,856 $210,750 $1.88
6 $1,634,750 $637,091 $1,783,927 $180,643 $1.81
7 $1,664,800 $980,283 $1,850,072 $231,825 $1.94
8 $1,788,100 $975,447 $2,028,510 $224,800 $1.87
9 $1,530,600 $805,919 $1,657,790 $217,775 $1.95
10 $1,655,850 $788,964 $1,836,228 $210,750 $1.86
11 $1,702,600 $1,006,320 $1,902,373 $235,338 $1.93
12 $1,731,100 $1,093,788 $1,945,444 $279,996 $1.97
13 $1,864,150 $1,034,168 $2,123,883 $262,434 $1.88
14 $1,911,650 $1,251,525 $2,190,028 $287,021 $1.94
15 $1,769,100 $1,082,313 $1,997,745 $283,509 $1.95
16 $1,978,150 $1,268,796 $2,285,400 $297,559 $1.92

Notes

1 - Annual inflation calculation based on an annual interest rate of 3.5%.

2 - Anticipated annual distribution O&M cost based on reduced booster pump station size, if using elevated storage to meet total storage
requirements.

3 - Annual inflation calculation based on an annual interest rate of 3.5%.

4 - Costs in 2012 dollars.

Based on the anticipated cost of service for each of the regionalization scenarios using a 50%
loan funding strategy, it appears that any of the regionalization scenarios could be economically
viable at a cost per thousand gallons of $2.00 or less, which results in maintaining the anticipated
HCF below 2% of the MHI in the Study Area. However, due to the financial capability of each
of the Study participants, it is recommended to further evaluate the regionalization scenarios with
respect to an additional reduction in debt service, via both a larger portion of grant funding and
through the use of low interest (0-2% interest on an infrastructure loan) loan funding, with a
result of a net reduction of annual debt service by 75%. Anticipated annual debt service and cost
of service for finished water using a 25% loan funding strategy for each regionalization scenario
are identified in Table 6-37.
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Table 6-37
Cost of Service for Each Scenario at 25% Loan and 75% Grant

WTP ANNUAL | DISTRIBUTION ANNUAL ANNUAL COST PER

SCENARIO DEBT ANNUAL DEBT WTP COST DISTRIBUTION THOUSAND

SERVICE SERVICE COSsT GALLONS
1 $661,675 $103,627 $1,400,900 $105,375 $1.26
2 $778,825 $250,960 $1,688,555 $145,518 $1.30
3 $699,675 $201,593 $1,496,272 $145,518 $1.31
4 $738,375 $403,241 $1,562,417 $224,800 $1.44
5 $797,225 $371,003 $1,740,856 $210,750 $1.37
6 $817,375 $318,546 $1,783,927 $180,643 $1.33
7 $832,400 $490,142 $1,850,072 $231,825 $1.40
8 $894,050 $487,723 $2,028,510 $224,800 $1.36
9 $765,300 $402,960 $1,657,790 $217,775 $1.41
10 $827,925 $394,482 $1,836,228 $210,750 $1.36
11 $851,300 $503,160 $1,902,373 $235,338 $1.39
12 $865,550 $546,894 $1,945,444 $279,996 $1.42
13 $932,075 $517,084 $2,123,883 $262,434 $1.36
14 $955,825 $625,762 $2,190,028 $287,021 $1.40
15 $884,550 $541,157 $1,997,745 $283,509 $1.41
16 $989,075 $634,398 $2,285,400 $297,559 $1.38

Notes

1 - Annual inflation calculation based on an annual interest rate of 3.5%.

2 - Anticipated annual distribution O&M cost based on reduced booster pump station size, if using elevated storage to meet total storage
requirements.

3 - Annual inflation calculation based on an annual interest rate of 3.5%.

4 - Costs in 2012 dollars.

Based on the anticipated cost of service for each of the regionalization scenarios using a 25%
loan funding strategy, it appears that any of the regionalization scenarios are economically
viable. While the financial capability of each of the Study participants could allow for such a
high grant and low-interest funding option, the amount of grant funding required in one single
project is likely beyond the funding capability of a single funding agency. Therefore, it is critical
to identify not only funding options but also logical phasing strategies to develop a realistic
funding situation for the recommended project.

RECOMMENDATIONS FOR SELECTING A REGIONALIZATION ALTERNATIVE

Based on an evaluation of the anticipated WTP and distribution system capital costs, treatment
and distribution operations costs and anticipated annual debt service and cost of service
discussed previously in this TM, it appears each of the regionalization scenarios are equally
viable. Since the ultimate cost of service is very similar for each of the regionalization scenarios,
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it is recommended to develop a project phasing strategy for Scenario 16, to provide the capability
of regional water service for all of the Study participants. Multiple advantages and several
potential disadvantages relate to the development of a regional WTP for all of the Study
participants, including, but not limited to:

e Advantages

0 Largest existing treatment site in the City, provides adequate space for expanding
upwards of 16.7 mgd if using more efficient treatment processes;

0 Reduced cost for monitoring and reporting for surface water monthly operating
reports (SWMOR) and annual sludge reporting by eliminating an existing WTP;

0 Reduced environmental impact by operating a single WTP facility rather than
multiples facilities in a localized area;

o0 Potentially lower water rates due to economies of scale for treatment cost and
lower O&M via a single treatment facility; and

0 The existing administration for each Study participant could still be maintained
even though treatment would occur at only one location.

e Disadvantages

0 There may be existing debt service that would need to be incorporated into the
costing scenarios discussed previously, that could impact the direction taken in
the regionalization scenarios;

o Depending on the form of regionalization taken, regionalization to be served by a
regional WTP will require extensive coordination with the WSCs to operate and
maintain multiple rate structures (if necessary); and

0 There could be a perceived loss of ownership and control by the WSCs.

Since the initial regional WTP will be brand new, the work needed at the new regional WTP will
be based on expansions to incorporate offsite WTP demands, which could be constructed over
multiple phases as needed to supply treated water to WSCs at a rate of 1-2 additional WSCs
served every five years. The total projected capital cost (in 2012 dollars) for this recommended
scenario (Scenario 16) is $104,823,900, including contingency and engineering (refer to Table 6-
26).

METHODOLOGY FOR PHASING REGIONALIZATION IMPROVEMENTS

Implementation of the recommended scenario is not expected to be completed all at once. In
fact, implementation of the recommended regionalization scenario would be best completed in
phases over a period of time. By implementing this scenario in a phased approach, the Study
participants could accomplish regionalization at a controlled pace that is balanced with project
funding. A draft implementation plan has been developed and is included below and in TM No.
7 in greater detail.
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e Current—2 WTPs in Operation

City of Roma supplied by its own WTP

Falcon Rural WSC supplied by its own WTP

El Sauz WSC supplied by the City of Rio Grande City
El Tanque WSC supplied by the City of Rio Grande City
Rio WSC supplied by the City of Rio Grande City

O O0O0O0O0

e 2010-2015-2 WTPs in Operation

o City of Roma supplied by its own WTP, starts design and construction of new 3-
4 mgd Regional WTP

o Falcon Rural WSC supplied by its own WTP

o El Sauz WSC supplied by the City of Rio Grande City

o EIl Tanque WSC supplied by the City of Rio Grande City

0 Rio WSC supplied by the City of Rio Grande City

e 2015-2020 — 3 WTPs in Operation

o City of Roma supplied by its own WTP, begins operating new 3-4 mgd Regional
WTP

Falcon Rural WSC supplied by its own WTP

El Sauz WSC supplied by the City of Rio Grande City

El Tanque WSC supplied by the City of Rio Grande City

Rio WSC supplied by the City of Rio Grande City

O o0O0oo

e 2020-2025 -2 WTPs in Operation

o City of Roma supplied by its own WTP, also operates Regional WTP, expands
Regional WTP to 8 mgd

o Falcon Rural WSC now supplied by Regional WTP

o EIl Sauz WSC supplied by the City of Rio Grande City

o El Tanque WSC supplied by the City of Rio Grande City

0 Rio WSC supplied by the City of Rio Grande City

e 2025-2030 - 1 WTP in Operation

City of Roma now only operates Regional WTP (8 mgd)
Falcon Rural WSC supplied by Regional WTP

El Sauz WSC now supplied by Regional WTP

El Tanque WSC supplied by the City of Rio Grande City
Rio WSC supplied by the City of Rio Grande City

O O0O0O0O0
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e 2030-2035-1 WTP in Operation

City of Roma only operates Regional WTP, expands Regional WTP to 12 mgd
Falcon Rural WSC supplied by Regional WTP

El Sauz WSC supplied by Regional WTP

El Tanque WSC supplied by the City of Rio Grande City

Rio WSC now supplied by Regional WTP

O O0OO0O0O0

e 2035-2040 — 1 WTP in Operation

City of Roma only operates Regional WTP, expands Regional WTP to 16.7 mgd
Falcon Rural WSC supplied by Regional WTP

El Sauz WSC supplied by Regional WTP

El Tanque WSC now supplied by Regional WTP

Rio WSC supplied by Regional WTP

O O0O0O0Oo
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This Technical Memorandum summarizes the findings of Task VI of the City of Roma Regional
Water Planning Study (the Study). The focus of Task VI of the Study is the preparation of an
Implementation Schedule for the Study area.

Activities in Task VI included the following:

v" Develop phasing for recommended water treatment and distribution projects; and
v' Prepare a technical memorandum summarizing the findings.

WATER IMPLEMENTATION SCHEDULE

A schedule has been prepared for the implementation of various water regionalization projects
identified in Technical Memorandum (TM) No. 3 and 4 of this Study. The proposed timing of
the implementation for these projects is based on information from the Study participants and the
inherent nature of the projects.

Projects such as construction or expansion of a regional water treatment plant (WTP) are
dependent on when the current growth (in number of active connections) approaches or exceeds
the 85% of the existing infrastructure capacity, resulting in noncompliance with the Texas
Commission on Environmental Quality’s (TCEQ) 85% Capacity Rule. In addition, other factors
can impact the implementation of specific infrastructure improvements, such as the condition
and/or performance of existing treatment facilities, and the viability and capacity of existing
water supply sources. The implementation period matches the projected growth discussed in TM
No. 1 so the projects are scheduled in 5-year increments.

RECOMMENDED PROJECT PACKAGES

The goal of the previous TMs in this Study has been to identify various regionalization
alternatives during the evaluation of projected water needs for each Study participant. However
following the completion of TM No. 6, the regionalization alternative ultimately recommended
in this Study is to develop an overall regionalization concept with the capability of providing
potable water to each Study participant either as its primary drinking water supply or as a viable
alternative supply. As discussed in the previous TMs, the anticipated cost to implement a five-
utility regionalization alternative in one single project may not be feasible, due to existing
funding constraints. For that reason, the overall five-utility regionalization concept has been
divided into five “project packages” in order to develop “fundable” project packages via funding
agencies such as the Texas Water Development Board (TWDB). A description of
improvements, current costs matching the previous TMs (in 2012 dollars) and cost adjustments
to reflect delayed implementation of project improvements beyond 2012 are included in the
following tables.
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Project Package No. 1 —2011-2015

Proposed infrastructure improvements under Project Package No. 1 include construction of a
new regional WTP and storage improvements to serve the City of Roma. These improvements
are proposed to begin construction by the end of 2015, so the costs shown in the previous TMs
have been escalated by 3.5% annually for three years to allow for inflation. The current costs (in
2012 dollars) and cost escalations for both treatment and distribution (and storage) for Project
Package No. 1 are included in Table 7-1.

Table 7-1
Project Package No. 1 - Proposed Treatment and Distribution Improvements
ITEM DESCRIPTION UNIT | QTY UNIT COST TOTAL COST
1 Construct new river pump station and reservoir raw LS 1 $4,530,225 $4.539.300
water pump station
5 C_onst_ruct new 36-|nch RW transmission main via LE 9,100 $292.24 $2.666,300
directional drilling or boring
3 g?\?esrtruct new 184 MG reservoir adjacent to Rio Grande LS 1 $2,180,400 $2,180,400
4 Phase | WTP - 3 mgd LS 1 $6,000,000 $6,000,000
5 Corjstruct one new 0.5 l_\/IG_180-ft EST at start of EA 1 $1.500,000 $1.500,000
regional transmission pipeline
6 Site improvements for new EST EA 1 $250,000 $250,000
subtotal $17,136,000
Contingencies (20%) $3,427,200
TOTAL ESTIMATED CONSTRUCTION COST $20,563,200
Engineering & Testing (18%) $3,701,400
TOTAL ESTIMATED CAPITAL COST $24,264,600
Annual Escalation $2,547,800
TOTAL ESTIMATED CAPITAL COST BY 2015 $26,812,400

Notes

1 - 75% of PS improvements budget included in PP No. 1 to allow for construction of structure and initial pumps.

2 - 50% of reservoir budget allocated to PP No. 1 to construct the first large raw water reservoir.

3 - WTP capacity is based on the assumption that the existing Roma WTP is still operational at this time.
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Project Package No. 2 —2016-2020

Proposed infrastructure improvements under Project Package No. 2 include expansion of the new
regional WTP and distribution improvements to serve both the City of Roma and Falcon Rural
WSC. These improvements are proposed to begin construction by the end of 2020, so the costs
shown in the previous TMs have been escalated by 3.5% annually for eight years to allow for

inflation.

distribution (and storage) for Project Package No. 2 are included in Table 7-2.

The current costs (in 2012 dollars) and cost escalations for both treatment and

Table 7-2
Project Package No. 2 - Proposed Treatment and Distribution Improvements
ITEM DESCRIPTION UNIT | QTY UNIT COST TOTAL COST
1 Expand RWPS LS 1 $378,269 $378,300
2 Phase Il WTP - 6 mgd LS 1 $6,000,000 $6,000,000
Construct one new 0.25 MG 180-ft EST along
3 transmission main from Roma to TXDOT Bypass EA ! $750,000 $750,000
Construct one new 0.25 MG standard EST at
4 TxDOT Bypass EA 1 $625,000 $625,000
5 Site improvements for new ESTs EA 2 $250,000 $500,000
30-inch transmission main from Roma to TXDOT
6 US 83 Bypass connection point within TxDOT LF 13,985 $150 $2,097,800
ROW
Construct one new 0.1 MG standard EST along
7 transmission main from TxDOT Bypass to Falcon EA 1 $250,000 $250,000
Rural WSC service connection
Construct one new 0.1 MG standard EST at Falcon
8 Rural WSC service connection EA ! $250,000 $250,000
9 Site improvements for new ESTs EA 2 $250,000 $500,000
16-inch transmission main from TxDOT US 83
10 Bypass connection point to Falcon Rural WSC LF 26,277 $75 $1,970,800
service connection within TxDOT ROW
20-inch transmission main from TxDOT US 83
11 Bypass connection point to Falcon Rural WSC LF 7,286 $100 $728,600
service connection within TXDOT ROW
subtotal $14,050,500
Contingencies (20%) $2,810,100
TOTAL ESTIMATED CONSTRUCTION COST $16,860,600
Engineering & Testing (18%) $3,035,000
TOTAL ESTIMATED CAPITAL COST $19,895,600
Annual Escalation $5,570,800
TOTAL ESTIMATED CAPITAL COST BY 2020 $25,466,400

Notes

1 - 25% of remaining PS improvements budget included in PP No. 2 to allow for installation of additional pumps.

2 - No reservoir improvements proposed under PP No. 2.

3 - WTP capacity is based on the assumption that the existing Roma WTP is still operational at this time.
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Project Package No. 3 —2021-2025

Proposed infrastructure improvements under Project Package No. 3 include expansion of the new
regional WTP and distribution improvements to serve the City of Roma, Falcon Rural WSC and
El Sauz WSC. These improvements are proposed to begin construction by the end of 2025, so
the costs shown in the previous TMs have been escalated by 3.5% annually for thirteen years to
allow for inflation. The current costs (in 2012 dollars) and cost escalations for both treatment
and distribution (and storage) for Project Package No. 3 are included in Table 7-3.

Table 7-3
Project Package No. 3 - Proposed Treatment and Distribution Improvements
ITEM DESCRIPTION UNIT QTY UNIT COST TOTAL COST
1 Expand RWPS LS 1 $378,269 $378,300
2 Expand reservoir capacity LS 1 $1,090,200 $1,090,200
3 Phase 111 WTP - 9 mgd LS 1 $6,000,000 $6,000,000
Construct one new 0.25 MG standard EST along
4 transmission main from TxDOT Bypass to El Sauz EA 1 $625,000 $625,000
WSC service connection
Construct one new 0.25 MG standard EST at El
S Sauz WSC service connection EA 1 $625,000 $625,000
6 Site improvements for new ESTs EA 2 $250,000 $500,000
20-inch transmission main from TxDOT US 83
7 Bypass connection point to EI Sauz WSC service LF 26,329 $100 $2,632,900
connection within TXDOT ROW
8 Construct one new 0.5 MG standard EST in Roma EA 1 $1,250,000 $1,250,000
9 Site improvements for new EST EA 1 $250,000 $250,000
subtotal $13,351,400
Contingencies (20%) $2,670,300
TOTAL ESTIMATED CONSTRUCTION COST $16,021,700
Engineering & Testing (18%) $2,884,000
TOTAL ESTIMATED CAPITAL COST $18,905,700
Annual Escalation $8,602,100
TOTAL ESTIMATED CAPITAL COST BY 2025 $27,507,800

Notes

1 - 25% of remaining PS improvements budget included in PP No. 2 to allow for installation of additional pumps.

2 - Start of construction of second large reservoir proposed under PP No. 3.

3 - WTP capacity is based on the assumption that the existing Roma WTP is still operational at this time.
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Project Package No. 4 —2026-2030

Proposed infrastructure improvements under Project Package No. 4 include expansion of the new
regional WTP and distribution improvements to serve the City of Roma, Falcon Rural WSC, El
Sauz WSC and Rio WSC. These improvements are proposed to begin construction by the end of
2030, so the costs shown in the previous TMs have been escalated by 3.5% annually for eighteen
years to allow for inflation. The current costs (in 2012 dollars) and cost escalations for both
treatment and distribution (and storage) for Project Package No. 4 are included in Table 7-4.

Table 7-4
Project Package No. 4 - Proposed Treatment and Distribution Improvements
ITEM DESCRIPTION UNIT QTY UNIT COST TOTAL COST
1 Expand RWPS LS 1 $378,269 $378,300
2 Phase IV WTP - 13 mgd LS 1 $8,000,000 $8,000,000
Construct one new 0.25 MG 180-ft EST along
3 transmission main from El Sauz WSC service EA 1 $750,000 $750,000
connection to Rio WSC service connection
4 S\;’S”ét;‘;‘r’fnocgecgivr‘]’e%t?owe standard EST at Rio EA 1 $1,250,000 $1,250,000
5 Site improvements for new ESTs EA 2 $250,000 $500,000
24-inch transmission main from El Sauz WSC
6 service connection to Rio WSC service connection LF 38,074 $125 $4,759,300
within TXDOT ROW
Construct one new 0.5 MG standard EST in Roma EA 1 $1,250,000 $1,250,000
Site improvements for new EST EA 1 $250,000 $250,000
subtotal $17,137,600
Contingencies (20%) $3,427,600
TOTAL ESTIMATED CONSTRUCTION COST $20,565,200
Engineering & Testing (18%) $3,701,800
TOTAL ESTIMATED CAPITAL COST $24,267,000
Annual Escalation $15,288,300
TOTAL ESTIMATED CAPITAL COST BY 2030 $39,555,300

Notes

1 - 25% of remaining PS improvements budget included in PP No. 4 to allow for installation of additional pumps.

2 - No reservoir improvements proposed under PP No. 4.

3 - WTP capacity is based on the assumption that the existing Roma WTP is still operational at this time.
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Project Package No. 5 —2031-2035

Proposed infrastructure improvements under Project Package No. 5 include expansion of the new

regional WTP and distribution improvements to serve all five Study participants.

These

improvements are proposed to begin construction by the end of 2035, so the costs shown in the
previous TMs have been escalated by 3.5% annually for twenty-three years to allow for inflation.
The current costs (in 2012 dollars) and cost escalations for both treatment and distribution (and

storage) for Project Package No. 5 are included in Table 7-5.

Table 7-5
Project Package No. 5 - Proposed Treatment and Distribution Improvements
ITEM DESCRIPTION UNIT | QTY | UNIT COST TOTAL COST
1 Expand RWPS LS 1 $378,269 $378,300
2 Expand reservoir capacity LS 1 $1,090,200 $1,090,200
3 Phase V WTP - 16.7 mgd LS 1 $7,400,000 $7,400,000
Construct one new 0.25 MG standard EST along
4 transmission main from Rio WSC service EA 1 $625,000 $625,000
connection to El Tanque WSC service connection
Construct one new 0.25 MG standard EST at El
5 Tanque WSC service connection EA 1 $625,000 $625,000
6 Site improvements for new ESTs EA 2 $250,000 $500,000
20-inch transmission main from Rio WSC service
7 connection to EI Tanque WSC service connection LF 12,250 $100 $1,225,000
within TXDOT ROW
16-inch transmission main from Rio WSC service
8 connection to El Tanque WSC service connection LF 6,789 $75 $509,200
within TXDOT ROW
subtotal $12,352,700
Contingencies (20%) $2,470,600
TOTAL ESTIMATED CONSTRUCTION COST $14,823,300
Engineering & Testing (18%) $2,668,200
TOTAL ESTIMATED CAPITAL COST $17,491,500
Annual Escalation $14,080,700
TOTAL ESTIMATED CAPITAL COST BY 2035 $31,572,200

Notes

1 - 25% of remaining PS improvements budget included in PP No. 5 to allow for installation of additional pumps.

2 - Completion of construction of second large reservoir proposed under PP No. 5.

3 - WTP capacity is based on the assumption that the existing Roma WTP is no longer operational at this time.
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Technical Memorandum No. 7 — Implementation Schedule

WATER IMPLEMENTATION FLOW CHART

It should be noted that a number of factors may impact the schedule presented in the
implementation schedule flow chart in this TM. These include, but are not limited to, the
following influences:

e The projects identified are at a pre-planning level at this point. Preliminary design may
delay or accelerate the projects once begun.

¢ Implementation of the projects is dependent on available funding.
e Utility conflicts, ROW and easement acquisition may delay projects.

e Many of the recommended regionalization projects will involve agreements and contracts
between the City of Roma and individual water supply corporations, including project
costs and payment agreements. These negotiated agreements may delay implementation.

e A slow down or acceleration in projected growth will impact the implementation
schedule.

e Stricter water treatment regulations may accelerate the implementation schedule.

Based on the project data developed in previous TMs and the implementation schedule shown
previously, a projected cash draw analysis has been developed for the proposed water system
improvements projects, which is shown in Table 7-6.
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2012 - 2015

Construct Phase | of the new Regional Construct EST along US 83 in Apply for Bed and Banks Reuse Conduct Groundwater Availability
WTP Northwest Roma Authorization Study

A 4

2016 - 2020

Begin Purchasing Additional Surface
Water Rights and/or Begin Developing
Alternative Water Supplies

Construct Phase Il of the Regional Construct Transmission Line and ESTs  Construct Transmission Line and ESTs
WTP along US 83 to Proposed US 83 Bypass along US 83 to Falcon Rural WSC

2021 - 2025

Continue Purchasing Additional

Construct Phase Ill of the Regional Construct a New EST in Northern Construct Transmission Line and ESTs Surface Water Rights and/or
WTP Roma along US 83 Bypass to El Sauz WSC Developing Alternative Water
Supplies

2026 - 2030

Continue Purchasing Additional

Construct Phase IV of the Regional Construct a New EST in Eastern Roma Construct Transmission Line and ESTs Surface Water Rights and/or
WTP along US 83 Bypass to Rio WSC Developing Alternative Water
Supplies

2031 - 2035

Continue Purchasing Additional Surface Water
Rights and/or Developing Alternative Water
Supplies

Construct Transmission Line and ESTs along US 83
Bypass to El Tanque WSC

2036¥Y2040

Continue Purchasing Additional Surface Water Rights
and/or Developing Alternative Water Supplies

Construct Phase V of the Regional WTP

Enprotec / Hibbs & Todd, Inc. City of Roma, Texas
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Table 7-6

Projected Cash Draw for Proposed Water Improvements

Total Cost for

Year Project 1 Project 2 Project 3 Project 4 Water Projects
2011-2015 Construct Phase | of %Osn Ztgulf]t ES:;;L%Z? Apply for Bed and Banks Conduct Groundwater )
the new Regional WTP Roma Reuse Authorization Availability Study
Project Cost * $24,074,200 $2,738,200 - - $26,812,400
Construct Begin Purchasing
Construct Phase Il of Transmission Line and Construct Transmission Additional Surface Water
2016-2020 the Reaional WTP ESTs along US 83 to Line and ESTs along US Rights and/or Begin -
9 Proposed US 83 83 to Falcon Rural WSC Developing Alternative
Bypass Water Supplies
Project Cost * $11,560,400 $7,200,800 $6,705,200 - $25,466,400
Construct Transmission Continue Purchasing
2021-2025 Construct Phase I11 of Construct a New EST Line and ESTs along US Additional Surface Water )
the Regional WTP in Northern Roma 83 Bypass to El Sauz Rights and/or Developing
WSC Alternative Water Supplies
Project Cost * $15,387,100 $3,090,500 $9,030,200 - $27,507,800
Construct Transmission Cc_)r_]tinue Purchasing
Construct Phase IV of Construct a New EST . Additional Surface Water
2026-2030 ; - Line and ESTs along US - - -
the Regional WTP in Eastern Roma . Rights and/or Developing
83 Bypass to Rio WSC . .
Alternative Water Supplies
Project Cost * $19,337,800 $3,462,200 $16,755,300 - $39,555,300
Transrrﬁg:iztrquﬁne and Continue Purchasing
Construct Phase V of Additional Surface Water
2031-2035 - ESTs along US 83 - - - -
the Regional WTP Rights and/or Developing
Bypass to El Tanque Alternative Water Supplies
WSC PP
Project Cost * $22,666,800 $8,905,400 - - $31,572,200

2036-2040

Continue Purchasing
Additional Surface
Water Rights and/or
Developing Alternative
Water Supplies

Project Cost *

Total

$150,915,000

Notes:

1 - Note that these costs (presented for infrastructure improvements only) are higher than the costs discussed in TM No. 6 (shown in 2012 dollars), as
these costs include a 3.5% annual cost escalation factor to account for proposed delay in implementation from the time of this Study. This cost is based
on the timeline for projects discussed in TM No. 6 and this TM and assumes that projects will be funded toward the middle of each 5-year
implementation period.
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Technical Memorandum No. 8 — Evaluation of Funding Options and Alternative District
Consolidations / Regional Structure

This Technical Memorandum (TM) summarizes the findings of Task VIII of the City of Roma
Regional Water Planning Study (the Study). The focus of Task VIII of the Study is the
development of funding options for proposed improvements in the Study.

Activities in Task VIII included the following:

v'ldentify potential funding agencies;

Determine likely options for grant and loan funding;

Determine the amount of available grant and loan funding;

Determine potential organizational consolidations and regionalization concepts;
Identify potential rate structure options; and

Prepare a technical memorandum summarizing the findings.

DN NI NI NN

FUNDING ALTERNATIVES

This Study identified various water projects including treatment and water storage, distribution,
and transmission improvements. There are 5 project packages incorporating treatment, storage
and transmission. The total cost for the recommended water project packages in the Study is
$104,823,900.

Obviously not all of the funding would be needed at the same time, but with the tightening of the
bond market and the fact that the requests for water funding to the Texas Water Development
Board (TWDB) are always greater than the funding available, the identification of funding
sources is crucial.

The primary source of funding for water improvements in Texas has been the TWDB. TWDB
financial assistance programs are funded through state-backed bonds, a combination of state
bond proceeds and federal grant funds, or limited appropriated funds. Since 1957, the Legislature
and voters approved constitutional amendments authorizing the TWDB to issue up to $2.68
billion in Texas Water Development Bonds. To date, the TWDB has sold nearly $1.55 billion of
these bonds to finance the construction of water-related projects.

The TWDB administers the Drinking Water State Revolving Fund (DWSRF) to make low-
interest loans for financing public drinking water systems that facilitate compliance with primary
and secondary drinking water regulations or otherwise significantly further the health protection
objectives of the federal Safe Drinking Water Act (SDWA), as amended in 1996.

Loans from the DWSRF finance all costs associated with the planning, design and construction
of projects to upgrade or replace water supply infrastructure, to correct exceedances of SDWA
health standards, to consolidate water supplies and to purchase capacity in water system. Funded
in part by federal grant money, the DWSRF provides loans at interest rates lower than the market
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can offer to any eligible applicant. Initially, the DWSRF offers 20-year loans with a net long-
term interest rate that is effectively 1.2 percent below the rate the borrower would receive on the
open market at the time of closing. This 1.2 percent interest rate reduction equates to a savings
of approximately $165,000 per $1 million borrowed during the life of a loan.*

Mainstream funds offer a net long-term fixed interest rate of 1.25% below market rate for those
applicants financing the origination fee. Disadvantaged community funds offer an interest rate
of 1.25% below market rate to eligible communities and principal forgiveness of 70% if the
community’s adjusted annual median household income (AMHI) is less than or equal to 75%
and greater than 60% of the state adjusted AMHI. Principal is forgiven at 100% if the
community’s adjusted AMHI is less than or equal to 60 percent of the state adjusted AMHI. A
limited amount of funding is available each year to applicants who qualify as disadvantaged
communities.

The TWDB Economically Distressed Areas Program (EDAP) was established in 1989 by the
71st Texas Legislature, and provides grants, loans, or a combination grant/loan when specific
project requirements are met, such as for water and wastewater services, for projects in
economically distressed areas and when present facilities are inadequate to meet residents'
minimal needs. The EDAP program also includes measures to prevent future substandard
development.

Under the law, projects must be located in economically distressed areas. An economically
distressed area is one which has a median household income that is not greater than 75% of the
median state household income. The EDAP program provides planning, acquisition, design and
construction phase funding for projects that have been determined eligible for the program
(associated with water supply, wastewater collection and treatment). It should be noted that
Roma is EDAP-eligible, as well as all of Starr County.

EDAP and other TWDB funding is available in a two (or more) phase application process. The
first phase is funding for planning, acquisition and design (PAD) which is offered at 50%-100%
grant. State law requires a determination of an existing health and safety nuisance issued by the
Texas Department of State Health Services for grant funding greater than 50% from the EDAP
program. TWDB staff will process requests for nuisance surveys for EDAP applicants once
eligibility determinations have been made. PAD phase activities must be completed, and
approved by TWDB staff, prior to consideration of a construction phase financial application.
The second phase (construction) funding is available in a combination grant and loan. The
amount of the loan is determined by a grant-to-loan calculation which is based on either the
applicant’s existing capital component or on regional benchmarks.

! Texas Water Development Board Website
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The competition for DWSRF and EDAP is fierce. For example, the TWDB received funding
requests tzotaling $705,196,856 while only $70,658,400 of funding available for SFY 2012
DWSRF.

The addition of new funding mechanisms (such as the Water Infrastructure Fund) to facilitate
state water plan implementation, has dramatically increased demand for the TWDB’s financial
assistance. With additional water plan funds received in 2007, the TWDB more than quadrupled
the financial commitments it provided from 2006 to 2010. In fiscal year 2010, the TWDB
committed approximately $1.5 billion in loans and grants to 92 different entities across all
programs.® Table 8-1 shows the various funding programs administered by the TWDB and their
general characteristics.

2 Draft Intended Use Plans, DWSRF and EDAP
® Texas Water Development Board Sunset Advisory Commission Report

Enprotec / Hibbs & Todd, Inc. City of Roma, Texas
October, 2012 Regional Water Planning Study

Section 8 — TM No. 8 — Funding and Consolidation - 3



Technical Memorandum No. 8 — Evaluation of Funding Options and Alternative District
Consolidations / Regional Structure

Table 8-1
Texas Water Development Board Funding Programs
Name Description Applicants Availability

Loan and Loan Subsidies (grants for disadvantaged) available for

planning, acquisition and construction of water-related infrastructure, | Community Water System Annual Priority Rating
DWSRF including Water Supply and Source. Owners and Non-Profits Process applies to all

and political subdivisions -

Funding division includes disadvantaged, green and Source Water | of the state and private projects.

Protection. Interest rate is 130 — 150 basis points below market.

Planning, acquisition and construction of water and wastewater
Rural Water related infrastructure. May also be used to obtain service or to | Political Subdivisions and
Assistance Fund finance consolidation/regionalization. Nonprofit Water Supply Open Year Round.
(RWAF) Corporations

Loan only — very limited funds available.

Water Infrastructure
Fund (WIF)

Water-related projects that must be recommended in water
management strategies in the most recent TWDB approved regional
plan or approved State Water Plan. May not be used to maintain a
system or develop a retail distribution system. In summary, funding
to implement regional water plan components - $998 million funded
to date.

Political Subdivisions of
the State and Water Supply
Corporations.

Multiple invitations
annually.

State Participation
Program

Construction only of regional water and wastewater construction
projects when the local sponsors are unable to assume the debt for
optimal sizing of the facility.

Deferred Interest loan (State has temporary ownership interest in a
facility). State’s ownership is purchased by the applicant as the
customer base grows.

Political Subdivisions of
the State and Water Supply
Corporations.

Open year around but
limited funds.

Regional Facility
Planning Grant
Program

Studies and analyses to evaluate and determine the most feasible
alternatives to meet regional water supply and wastewater facility
needs, estimate the costs associated with implementing feasible
regional water supply and wastewater facility alternatives, and
identify institutional arrangements to provide regional facilities in
Texas.

Grant for 50% of Study Cost (75% for disadvantaged) with usual
amount of $225,000 per study. Usually $1 million available annually.

Political Subdivisions with
legal authority to plan,
develop, and operate
regional facilities and
Nonprofit Water Supply
Corporations.

Annual Priority Rating
Process applies to all
projects.

Texas Water
Development Fund
(DFund)

Planning, acquisition, and construction of water related
infrastructure, including water supply, wastewater treatment, storm
water and nonpoint source pollution control, flood control, reservoir
construction, storage and acquisition, agricultural water conservation
projects, and municipal solid waste facilities.

Loan with limited funds — interest rate at market.

Political Subdivisions of
the State and Nonprofit
Water Supply
Corporations.

Open Year-Round

Economically
Distressed Areas
Program (EDAP)

Grant up to 100%, Loan or combination of both to bring water and
wastewater services to economically distressed areas (designated by
the TWDB state-wide) where the present water and wastewater are
inadequate to meet the minimal needs of the residents. The program
includes measures to prevent future substandard development.

Political Subdivisions and
Nonprofit Water Supply
Corporations.

Open Year-Round

While the list above is not all inclusive (there are certain funding programs dedicated solely to
specific groups such as regional water planning), it does provide some idea of the breadth and
depth of the funding types available for the proposed projects. Each program will have their own
unique conditions and these change each legislative session or congressional act. For example,
recently the TWDB notified applicants that all DWSRF projects will have to comply with the
Davis-Bacon Act (payroll monitoring/reporting of contracts for regional minimum standards).
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The TWDB State Participation Program is an ideal funding mechanism for large regional water
projects. The State Participation Program enables the TWDB to assume a temporary ownership
interest in a regional project when the local sponsors are unable to assume debt for the optimally
sized facility. The program is authorized under Texas Water Code 816, Subchapters E and F, and
governed by TWDB rules in Texas Administrative Code Title 31 8363, Subchapter J. The
TWDB may acquire ownership interest in the water rights or a co-ownership interest of the prop-
erty and treatment works. The loan repayments that would have been required had the assistance
been from a loan are deferred. Ultimately, the cost of the funding repaid to the TWDB is based
upon purchase payments, which allow the TWDB to recover its principal and interest costs and
issuance expenses, but on a deferred timetable.

The program is intended to allow for optimization of regional projects through limited State
participation where the benefits can be documented, and where such development is
unaffordable without State participation. The goal is to allow for the “right sizing” of projects in
consideration of future growth. On new water supply and state water plan projects the TWDB
can fund as much as 80 percent of costs, provided that the applicant finances at least 20 percent
of the total project cost from sources other than the State Participation account and that at least
20 percent of the total capacity of the proposed project serves existing needs. On other State
Participation projects, the TWDB can fund as much as 50 percent of costs, provided that the
applicant finances at least 50 percent of the total project cost from sources other than the State
Participation account and that at least 50 percent of the total capacity of the proposed project
serves existing needs.

Any political subdivision of the state and water supply corporations that may sponsor
construction of a regional water or wastewater project can apply to the TWDB for the State’s
participation in the project. Although it is not required, the applicant usually acquires a loan from
the TWDB for the community’s immediate needs.

The Texas Legislature, recognizing the value in optimizing and “right sizing” systems, has ap-
propriated funds to assist local governments in regional optimization projects. To offset some of
the initial cost of processing these projects, the TWDB charges an administrative cost recovery
fee of 0.77 percent. As the earlier projects repurchase the TWDB’s interest, additional funds
become available for future projects.

The benefits to the participant are threefold: (1) payments are deferred until the customer base
grows into the added capacity facilitated, which will augment the applicant’s ability to make the
payments to the TWDB; (2) the TWDB does not accrue interest on the deferred interest portion,
thereby reducing the overall carrying cost of the facility for the applicant; and (3) optimizing
regional projects reduces the necessity and added expense to local governments of building new
structures or replacing undersized structures in the future.

These funds are limited in availability both as to the total amount approved by the legislature
each biennium and as to participation in individual projects. The TWDB’s participation in this
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program is limited to a maximum of 80 percent of costs for projects creating a new water supply
or projects identified in the state water plan. TWDB participation is limited to 50 percent of costs
for other types of projects. In both cases, State Participation funding is limited to the portion of
the project designated as excess capacity. The remaining costs of the project may be funded
through other TWDB programs. A project must meet several requirements, including a
requirement that it cannot be reasonably financed without State Participation assistance and that
the optimal regional development of the project cannot be reasonably financed without State
Participation funds.

A master agreement will be developed to establish responsibilities, duties, and liabilities of each
party and to govern the funding arrangements, including provisions for a defined source of
revenue that will be used to purchase the State’s portion of the facility. System revenues and/or
tax pledges are typically required. Contract revenue pledges for river authorities and others are
possible. The TWDB may subordinate this obligation relative to debt issuance. The duration of
the agreement is the useful life of the project facilities being constructed with a maximum
financing life of 34 years. Contracts between the TWDB and the applicant include a repurchase
payment schedule that approximates the following:

e I1st & 2nd years at $0 interest payable/$0 principal (interest accrues but payment is
deferred)

e 3rd & 4th years at 20 percent of accrued interest/$0 principal (80 percent of accrued
interest deferred)

e 5th year at 30 percent of accrued interest/$0 principal (70 percent of accrued interest

deferred)

e 6th year at 40 percent of accrued interest/$0 principal (60 percent of accrued interest
deferred)

e 7th year at 55 percent of accrued interest/$0 principal (45 percent of accrued interest
deferred)

e 8th year at 70 percent of accrued interest/$0 principal (30 percent of accrued interest
deferred)

e Oth year at 85 percent of accrued interest/$0 principal (15 percent of accrued interest
deferred)

e 10th-12th years at 100 percent of accrued interest/$0 principal (no accrued interest
deferred)

e 13th-19th years at all annual accruing interest plus recovery of equal portions of the
previously deferred interest each year

e 20th—-34th years at all annual accruing interest plus principal
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A portion of the TWDB’s ownership is transferred only when the principal portion of the
payment begins. The intent of the schedule is to produce approximately level debt service
beginning in the 13th year, but the deferred interest component is recovered prior to the
application of payments to principal.

Although the assistance is not a loan, the purchase requirement is certain as to terms of payment
and includes a component of the repurchase cost that includes the interest costs of TWDB’s
funds in financing the project. These rates are based upon the TWDB’s cost of funds for loans at
such time as the TWDB’s acquisition payment is made to establish its participation in the
project. Rates are established by maturity date for each installment closed. The rates are set
approximately 45 days prior to installment closing and are based upon the TWDB’s true interest
cost composite lending rate scale for State Participation bonds. The rate is set in accordance with
the TWDB rules governed by Texas Administrative Code Title 31 § 363.33(a).

An administrative cost recovery fee of $0.77 per $100 of State Participation funds provided is
assessed for State Participation commitments. The fee will be paid at closing, either in full, or at
a minimum of one-third of the fees. If the applicant chooses to pay one-third at closing, the
remaining two-thirds may be arranged in two subsequent installments in the first, second, or third
years of the commitment. Terms for payment of fees are agreed upon in the individual contracts.

All of the above information regarding the State Participation Program was developed from the
TWDB web site under “Financial Assistance.” Although this program could be very attractive to
fund the project, the State Water Plan Projects identified by the various regions plan to use this
fund as well. Since these projects represent over $50 billion in need, the availability of these
funds will be extremely limited.

The Border Environment Cooperation Commission (BECC) and the North American
Development Bank (NADB) were created in 1993 under a side-agreement to the North American
Free Trade Agreement (NAFTA) for the purpose of enhancing the environmental conditions of
the US-Mexico border region and advancing the well-being of residents in both nations. The
institutions fulfill an essential role in effectively applying bi-national policies and programs that
support the sustainable development of environmental infrastructure in the border region. The
scope of their mandate and the specific functions of each institution are defined in an agreement
between the two governments (the “Charter”), as amended in August 2004. BECC and NADB
work closely with other border stakeholders including federal, state, and local agencies, the
private-sector and civil society to identify, develop, finance and implement environmental
infrastructure projects on both sides of the US-Mexico border. BECC focuses on the technical,
environmental, and social aspects of project development, while NADB concentrates on project
financing and oversight for project implementation. Both entities offer various types of technical
assistance to support the development and long-term sustainability of these projects. Created as
interdependent institutions, BECC and NADB function as a team, working with communities
and project sponsors in the U.S.-Mexico border region to develop, finance and build affordable
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and self-sustaining projects that address a human health or environmental need. Within this
project development process, each institution is charged with specific responsibilities:

BECC NADB
Certify the technical feasibility and | Provide financing for project
environmental - health impacts of implementation
project
Ensure transparency and promote Offer guidance on financial issues
community-based support for
project
Provide technical assistance for Provide technical assistance for
project development project development &

institutional strengthening

Every project submitted to BECC and NADB must meet the following eligibility requirements:

GEOGRAPHIC JURISDICTION ELIGIBLE ENVIRONMENTAL

SECTORS
Eligible communities must be located: Potable water supply*
Within 100 kilometers (about 62 miles) north of the
international boundary in the four U.S. states of Arizona, Wastewater treatment™

California, New Mexico, and Texas; or

Within 300 kilometers (about 186 miles) south of the border
in the six Mexican states of Baja California, Chihuahua, Water conservation*
Coahuila, Nuevo Leon, Sonora, and Tamaulipas.

Municipal solid waste management™
Air quality improvement
Clean and renewable energy
Energy efficiency
Industrial and hazardous waste
Public transportation

* Priority sectors
* Communities beyond these areas may be eligible if they address a transboundary health or environmental issue.

The purpose of the Technical Assistance and Project Certification Program is to offer technical
services and/or financial assistance to help project sponsors effectively implement high-quality
project development efforts and achieve certification for their environmental infrastructure
projects.

Technical services for each project are provided by a specialized, multi-disciplinary project
development team that has the experience to assist a project sponsor with a wide range of needs.
These services are provided at no cost by BECC staff; however, the direct participation of the
project sponsors in each service task is critical for project success and provides an ideal forum to
strengthen their own institutional capacity. In performing any service, BECC staff strives to
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provide a model for best management practices that can be routinely implemented by the project
sponsor in all infrastructure projects.

In addition to providing technical services, the BECC manages two technical assistance grant
funds — the Project Development Assistance Program (PDAP) and a special BECC Technical
Assistance Fund. These resources enable border communities to undertake initial project
development activities, facilitating the detailed technical work necessary to formulate high-
quality projects. Sponsors can also utilize the resulting technical product as a tool to determine
the resources needed from project stakeholders to implement the project.

The PDAP, supported by the EPA’s US-Mexico Border Program, is available for public water
and wastewater infrastructure projects identified for funding opportunities through a program-
specific prioritization process. BECC, in close coordination with EPA and NADB, conducts the
application, evaluation and ranking process for projects applying for technical assistance through
PDAP and construction funding through the Border Environment Infrastructure Fund (BEIF)
administered by NADB. The objective of this process is to prioritize projects based on the
severity of the human health and/or environmental conditions to be addressed by the new or
improved water and wastewater infrastructure proposed by the project.

BECC has also established a special Technical Assistance Fund designed to support the
development of water and wastewater projects that will not receive PDAP funding, as well as all
other BECC-NADB eligible project types. Because these funds are derived from its operations
budget, BECC has committed to incorporating cost-saving practices in all of its budget areas in
an effort to increase the resources available for this special fund.

BECC works to facilitate projects, conceived by local, state, federal and private-sector sponsors,
through an appropriate project development process aligned with its Project Certification
Criteria, NADB financing prerequisites, and other applicable regulatory or leveraging source
requirements. This well-balanced process evaluates the environmental, technical, financial, and
social feasibility of the proposed infrastructure investment and seeks long-term project
sustainability for the sponsor, investors and the intended beneficiaries. Once a project
sufficiently satisfies these elements, it is presented to the Board of Directors for certification.

The primary objective of NADB is to facilitate financing for the development, execution and
operation of environmental infrastructure projects located in the U.S.-Mexico border region and
certified by the Border Environment Cooperation Commission (BECC). In accordance with its
charter, NADB may provide loans for infrastructure projects with a demonstrable and reasonable
assurance of repayment. This webpage outlines the eligibility and evaluation criteria, general
financing terms, and procedures for the NADB’s Loan Program.

Enprotec / Hibbs & Todd, Inc. City of Roma, Texas
October, 2012 Regional Water Planning Study

Section 8 — TM No. 8 — Funding and Consolidation - 9



Technical Memorandum No. 8 — Evaluation of Funding Options and Alternative District
Consolidations / Regional Structure

BASIC ELIGIBILITY CRITERIA

Under its charter, NADB is authorized to make loans to both public and private sector
borrowers, operating within the United States and Mexico. Any project, regardless of community
size or project cost, is eligible for financing and other forms of assistance from NADB, if it
meets all three of the following eligibility criteria:

e The project must be located within 100 km (62 miles) north of the international
boundary in the four U.S. states of Texas, New Mexico, Arizona and California or
within 300 km (about 186 miles) south of the border in the six Mexican states of
Tamaulipas, Nuevo Leon, Coahuila, Chihuahua, Sonora, and Baja California.
Projects beyond these areas may be eligible if they remedy a transboundary
environmental or health problem, as determined by the BECC-NADB Board of
Directors.

e It must remedy an environmental and/or human health problem.

e It must pass through the BECC certification process.

Through its Loan Program, NADB is prepared to finance a portion of the capital costs of a
project. Eligible capital costs may include the acquisition of land and buildings; site preparation
and development; system design, construction, rehabilitation, and improvements; and the
procurement of necessary machinery and equipment.

GENERAL EVALUATION CRITERIA

NADB carefully reviews each project proposal to ensure that the project is technically,
environmentally, financially and economically sound; that the project sponsor has the
institutional, managerial and structural capability to carry out the project; and that the project
meets the standards of the financial community in terms of viability, security, and legal structure.
In evaluating a loan application, NADB is primarily concerned with the following factors:

Technical Criteria:

e The project is part of a long-term master plan that promotes the most efficient use
of all resources.

e The proposed technology is appropriate and effective.

e The project contains a comprehensive operations and maintenance plan.
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Economic Criteria:

e The service area can sustain a sufficient level of user fees or other revenue or
income streams to repay the debt.

Financial Criteria:

e There is a demonstrable and reasonable assurance of repayment at the time of
funding.

e The project is self-sustaining through user fees or other revenue or income

streams in order to repay all debts, cover operations and maintenance costs, and
create reserves.

Legal/Regulatory Criteria:

e The project meets all the applicable legal and regulatory requirements of its
locality.

e The proposed procurement procedures are fair, reasonable, competitive and
transparent.

Sponsor Criteria.

e Project sponsors, borrowers and guarantors must demonstrate their technical,
managerial and financial capabilities for carrying out their respective obligations.

« Project sponsors, borrowers or guarantors must have the legal authority to set and
increase user fees and rates.

TYPES OF FINANCING AVAILABLE

NADB works closely with project sponsors to structure appropriate and affordable financing
packages to meet the specific needs of each community or project. NADB can provide financing
in a number of ways, including: direct loans, interim financing and participation in municipal
bond issues or as part of a syndicate.

GENERAL FINANCING TERMS

All NADB project financing operations must be structured with a view toward preserving the
bank’s resources and credit rating for the benefit of current and future border residents. Funding

Enprotec / Hibbs & Todd, Inc. City of Roma, Texas
October, 2012 Regional Water Planning Study

Section 8 — TM No. 8 — Funding and Consolidation - 11



Technical Memorandum No. 8 — Evaluation of Funding Options and Alternative District
Consolidations / Regional Structure

from other sources in the form of grants, equity or cofinancing is required as NADB generally
cannot finance more than 85 percent of the eligible costs of a project.

Loan maturities may range up to 25 years, depending on individual project requirements, but
cannot exceed the useful life of the project. Grace periods for principal repayment are negotiable
and may cover the anticipated project construction and start-up phase. The borrower must
maintain the debt coverage ratio set by NADB at the time of funding.

Loans must be paid back in the currency in which they are originally funded. An exchange rate
hedging mechanism is available to protect against currency risks, where necessary.

NADB loans must be secured with collateral in the form of project and/or borrower cash flows or
other assets. The value of the collateral must be greater than the unpaid balance of the loan.
Third-party guaranties may be required to demonstrate a reasonable assurance of repayment or to
support collateral requirements.

The terms and conditions of NADB financing will be appropriate to the project financed. In
making a loan, NADB must be reimbursed for its expenses, including legal fees and loan
supervision costs, as well as receive suitable compensation for its risk.

Interest rates for particular loans are established at loan closing, and payments may be made on a
monthly, quarterly or semi-annual basis. NADB generally charges an interest rate that is
composed of a base rate plus an administrative margin and a risk exposure spread.

Project sponsors are responsible for the procurement of all goods and services related to the
project. However, procurement of goods and services with NADB loans must be carried out in
compliance with NADB Procurement Policies and Procedures.

In addition to its loan program, NADB also provides and administers grant financing to help
make environmental infrastructure projects more affordable for border communities. Grant
financing is currently available through two programs shown below.

Border Environment Infrastructure Fund (BEIF)

Funded by the U.S. Environmental Protection Agency (EPA), this program offers grant financing
exclusively for the implementation of high-priority municipal drinking water and wastewater
infrastructure projects located within 100 kilometers of the U.S.-Mexico border.

Community Assistance Program (CAP)

Funded with NADB retained earnings, this program offers grant financing to support the
implementation of projects sponsored by public entities in all environmental sectors eligible for
NADB financing.
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Similar to the TWDB EDAP, grant funds are currently very limited from the NADB and BECC.
Note that the loan terms for the TWDB DWSRF program are much more favorable under the
disadvantaged communities program than the loan terms from the NADB. However, as the
project proceeds discussions with the BECC and NADB are recommended to continue to
identify and evaluate potential funding sources. Again, both Roma and Starr County are eligible
for assistance from BECC and NADB.

Another alternative for financing projects is bond issuance. Water supply corporations provide
developers a vehicle for getting their investment back through the sale of bonds, which are repaid
with property taxes. Typically the amount of bond issuance is calculated for build-out and the
appropriate bonds are issued as the utility develops. Since the majority of the water supply
corporations in the Study area are still less than 50% developed, the issuance of bonds for new
facilities may still be a viable option in the future.

While water supply corporations have the capacity to issue bonds, a municipality such as the
City of Roma, by its very nature, typically enjoys economic advantages over water supply
corporations in terms of bond issuance costs and interest charges. That advantage is that interest
rates are usually much lower for municipal bonds when compared to water supply corporations
or Investor Owned Utilities (IOUs). A prime example of this is the financing for the past
improvements at the City’s WTP and WWTP.

Another alternative that can be used for financing regionalization projects that affect only a few
water supply corporations could be an interlocal agreement between the water supply
corporations and the City of Roma to pay for the project in their proportionate shares through a
utility fee. If the overall recommended project can be divided into small, local project packages
to serve each utility, smaller projects could be financed by this method. However, for larger
regional projects such as the constructing a new regional WTP, having the City sponsor the
financing would probably be the most cost-effective method of funding.

Conclusions and Summary

TWDB financing is strongly recommended for a new regional WTP and distribution system.
The TWDB DWSRF and EDAP Programs should be considered based on their subsidized
interest rates and the additional points given to projects that result in consolidation of facilities.
It should also be noted that this Study, funded in part by the TWDB, improves the chances of a
project making the fundable list. Both BECC and NADB funding should be investigated as well.

The conclusions regarding the funding of regionalization projects are listed below.

e Municipalities can typically issue bonds at lower interest rates than water supply
corporations or 10Us.
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e Using a City-financed model for the proposed new regional WTP is applicable to the
regionalization projects.

e The smaller water distribution projects may be financed via interlocal agreements
between the affected water supply corporations.

CONSOLIDATION ALTERNATIVES

The term “regionalization” has political connotations that infer a single, regional authority which
is not the intent when the term is used in this Study. The direction and goal for this Study has
been to identify win-win consolidation opportunities between the participants that benefit the
area in a regional manner. Consequently, as we go forward in the discussion of regionalization,
the term “consolidation” is used interchangeably to convey the identification of “win-win
projects” that achieve the objectives of this Study.

Regionalization is a general concept that encourages the orderly planning of water facilities and
services areas. The goal of regionalization is to limit the number of smaller, less efficient plants
by planning larger service areas and larger, more efficient treatment, distribution, storage, and
pumping facilities. The Study area has experienced rapid growth during the past 20 years despite
the economic conditions that continue to exist today.

The creation of the various WSCs in the region came about as a way to serve the rural areas that
were too far away from municipal facilities to be economically served. As way of background, a
water supply corporation is a political subdivision of the State of Texas authorized by the Texas
Water Code and TCEQ to provide water, wastewater, drainage and other services within the
water supply corporation boundaries. Upon creation of the water supply corporation, temporary
board members are appointed by the TCEQ as the water supply corporation’s interim Board of
Directors until an election is held to elect the individual members. Upon election of the Board of
Director’s the water supply corporation’s creation is confirmed and bonds are authorized and
establishment of taxing authority for bond repayment is established.

There are advantages of a water supply corporation which are listed below.

e Water Supply Corporations match those who benefit with those who pay.
e Water Supply Corporations allow desirable land away from a city to be developed.

Regionalization can occur in two ways. Proactive regionalization occurs prior to development of
an area and involves agreements and contracts between political subdivisions, businesses and
property owners. This is the preferred method of regionalization as it allows for pre-
development planning and proper sizing of treatment facilities and sites, distribution and storage
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facilities. Obviously the opportunity for proactive regionalization is lost given the establishment
of 2 existing and 1 proposed WTPs and 4 water supply corporations in the Study area alone.

Retroactive regionalization, on the other hand, is consolidation of interim/small facilities at a
later date. There are inherent disadvantages to relying on a retroactive approach that are listed
below.

e Costly distribution infrastructure (pump stations, transmission mains) may make a
regional distribution process cost-prohibitive.

e Agreements and contracts among political subdivisions are much harder to complete once
independent service areas are established.

e Sites ideal or suitable for regional facilities may already be developed.

e Determination of an overall rate structure for combined service areas is very difficult to
establish once single-service areas and rate schedules have been established. Especially
when trying to consolidate an older water supply corporation and a newer water supply
corporation that typically has a much higher debt service component.

e There usually is not an economic incentive for consolidation or regionalization after
infrastructure is established.

The regionalization of infrastructure was the primary focus of this Study. However, the type of
regional authority that could be feasible to implement the regional infrastructure
recommendations contained herein was examined. In other words, in addition to just agreement
between all parties to implement regional projects, is a single-management authority better for
the Study area as opposed to agreements between the City and the WSCs?

The type of entity to promote and implement regionalization can be in the form of the Southmost
Regional Water Authority (SRWA) in Cameron County that was created in response to
requirements from multiple utilities to develop a secondary water supply, or in the creation of a
quasi-governmental organization. It should be noted that neither of these vehicles for the
creation of a regional entity are exclusive; there are a variety of methods and forms of
agreements that are available. However, by and large the use of an organization similar to the
SRWA or a quasi-governmental entity is very common. Brief discussions of the potential for the
establishment of an organization such as the SRWA, or a quasi-governmental entity are provided
below.

The SRWA was created in the 1990s by six entities (including the City of Brownsville, the Port
of Brownsville, Los Fresnos, Rancho Viejo, Indian Lake and the Laguna Madre Water District)
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that were searching for a regional approach to solving the area’s water needs. One such
approach is the SRWA Regional Desalination Plant (RDP), which is located east of FM 511 in
southern Cameron County. The purpose of the SRWA RDP is to provide treated brackish
groundwater for the southern Cameron County region. This project also provides for an
alternative water supply source away from the Rio Grande River for the majority of the SRWA
partners. The water purchase agreement for the SRWA RDP is based on a “take or pay” system,
where each purchasing entity utilizes its “SRWA share” of the RDP production, then utilizes its
own individual water supplies to make up its remaining daily demand.

A quasi-governmental entity is not an agency of government; rather it is a hybrid organization
that has been assigned by law some of the legal characteristics of both government and the
private sector. It should be noted here that there are numerous types of quasi-government
including non-profits, research organizations and utilities. The creation of a quasi-governmental
entity separate from City government is not new. One of the most well-known examples is the
San Antonio Water System (SAWS).

SAWS was created by the City of San Antonio City Council in 1991 to establish a single utility
responsible for water, wastewater, storm water, and reuse. This creation involved the
consolidation of three City of San Antonio agencies: the City Water Board; the City Wastewater
Department; and the Alamo Water Conservation and Reuse District. SAWS is governed by the
SAWS Board of Trustees which consists of the Mayor and six members appointed by the San
Antonio City Council.

Of significance and applicability to the current situation between the City of Roma and the water
supply corporations in the Study area, the consolidation of the San Antonio agencies required the
refinancing of $635 million in water and wastewater bonds. Similar to the concept of regional
infrastructure, the creation of a quasi-governmental entity could provide a single, autonomous
authority to plan and manage future water improvements while conducting the day-to-day
operations of providing water services.

While the creation of a single, regional entity sounds appealing, there are a number of factors,
not limited to those listed below, that could prevent or severely limit the effectiveness of such an
agency.

e In creating a single entity, how do you ensure equal representation among over 5 utilities
in the region?

e Will the creation of a quasi-governmental entity require the dissolution of the water
supply corporations or simply a legal agreement between the entities?

e How can a utility rate structure be developed fairly that accounts for significant
differences between the water supply corporations’ current rates and debt service?
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e Finally what is the incentive to create a quasi-governmental entity versus the local
representation and system familiarity offered by the local water supply corporations?

While the answer for many of the questions listed above would constitute a separate study in and
of themselves, an attempt was made to list some of the advantages associated with creating a
quasi-governmental entity for the Study area.

e The ability to plan and manage long-term water supply, treatment, distribution, and
storage on a regional level through a single authority.

e The ability to manage water treatment and distribution on a regional level through a
single authority.

e The ability to take advantage of the City’s favorable bond rating and variety of finance
options to implement regional water improvements.

e Assingle rate structure for water services throughout the Study area.

As noted above there are a number of pros and cons associated with the creation of a quasi-
governmental entity. Given the current conditions this Study does not recommend that a quasi-
governmental entity be established to plan and manage the implementation of regional facilities.
Perhaps the creation of a regional quasi-governmental entity will be attractive as the water
supply corporations mature and/or the continued operation of the existing corporations leads to a
shift in views regarding regional management and infrastructure.

Consequently, the most feasible alternative to implement a single, regional water treatment and

conveyance system is to copy the paradigm established by the SRWA - each entity participates
but maintains their autonomy via a legal agreement.

Water Treatment & Supply Consolidation

The consolidation of any current water facilities will likely require a specific financial or
regulatory driver in the form of stricter regulatory requirements such as lower turbidity
requirements in drinking water or enforcement of secondary drinking water standards such as
total dissolved solids (TDS), chlorides and/or sulfates. In addition, the historical precedence of
insufficient water supply for several of the Study participants shows that the pursuit of a
secondary or alternative primary water supply is necessary and a worthwhile investment.

Several past studies throughout the State identified some general impediments to regionalization
that are still applicable today for this Study area. These are listed below.

Enprotec / Hibbs & Todd, Inc. City of Roma, Texas
October, 2012 Regional Water Planning Study

Section 8 — TM No. 8 — Funding and Consolidation - 17



Technical Memorandum No. 8 — Evaluation of Funding Options and Alternative District
Consolidations / Regional Structure

e Regionalization is optional. Currently a regulation does not exist to force regionalization
of utilities. Regionalization of infrastructure is encouraged by the regulatory agencies but
not required.

e Lack of Financial Incentives. Just as there is not a “stick” to force regionalization, a
“carrot” does not exist either to encourage regionalization. For example, if abutting
water supply corporations are better off constructing individual plants from a
construction cost perspective, there is no mechanism to bridge the financial gap to make
regionalization a viable option.

e Individual Control. While costs are important, control is paramount. Generally speaking
the number one problem of regionalization involves the fear of losing autonomy,
including concerns about loss of control or power by one group or another and not being
able to control their own destiny.

e Occupational Resistance. There are numerous professions involved in the industry
through the operation and maintenance, billing, engineering, financial and legal services.
In addition to resistance to regionalization by a water supply corporation Board due to
control reasons, resistance is also encountered from those who work for the water supply
corporations. With a reduced number of plants and plant owners through regionalization
or consolidation, there may be the perception that the water industry will turn into a
“winner take all” system of engineering, financial, legal and maintenance contracts.

Several scenarios were developed to determine anticipated capital and O&M costs for various
WTP consolidation scenarios. Given the five participating entities in this Study, there are sixteen
potential alternatives for regionalization, which will ultimately take into account anticipated
treatment and distribution capital and O&M costs. The regionalization scenarios evaluated in
this Study are included in Table 8-2.
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Table 8-2
Regionalization Scenarios

Scenario City of Roma | Falcon Rural WSC | EIl Sauz WSC El Tanque WSC Rio WSC
Scenario 1 Included - - - -
Scenario 2 Included Included - - -
Scenario 3 Included - Included - -
Scenario 4 Included - - Included -
Scenario 5 Included - - - Included
Scenario 6 Included Included Included - -
Scenario 7 Included Included - Included -
Scenario 8 Included Included - - Included
Scenario 9 Included - Included Included -
Scenario 10 Included - Included - Included
Scenario 11 Included - - Included Included
Scenario 12 Included Included Included Included -
Scenario 13 Included Included Included - Included
Scenario 14 Included Included - Included Included
Scenario 15 Included - Included Included Included
Scenario 16 Included Included Included Included Included

Notes

1 - Implementation of any of the scenarios would likely require the construction of a new regional WTP.

2 - Existing WTPs would likely remain online for their respective remaining useful life to serve as a backup to a regional WTP.

Life cycle costs were developed for each WTP with respect to the alternatives discussed in TM
No. 3, 4 and 5. The goal was to identify which WTPs were best suited for expansion,
rehabilitation or consolidation into an offsite WTP facility, and how best the recommended
alternative for each WTP fit in with an overall consolidation scenario.

A total of over 16 scenarios were completed to evaluate capital, O&M and life-cycle costs. The
result was surprising in that consolidation to a single regional WTP was the most cost-effective
scenario despite the costs for conveying treated water to other service areas. The various
methods of analysis and conclusions are discussed in detail in TM No. 3, 4, 5 and 6.

The recommended scenario of consolidating all water treatment to a new regional WTP located
in the City of Roma will have its share of challenges for the reasons discussed previously in this
section. However, after exhaustive analyses of costs comparisons it is the most cost-effective
alternative for the long-term water treatment needs of the Study area.

Conclusions and Summary

By participating in this Study, the City and the water supply corporations have successfully
begun implementing the steps needed to secure necessary water supplies for the foreseeable
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future. There are additional opportunities for regionalization of treatment, storage and pumping,
especially as the distribution systems become mature.

The recommendation to establish a new regional WTP within the City of Roma could follow the
same model as the SRWA RDP, allowing the various water supply corporations to retain their
autonomy. However, the issues of costs to convey treated water, of control and of how costs are
apportioned in accordance with utility rates will play a major role in deciding whether or not a
regional approach is taken.

One thing is certain — while the two existing WTPs have 10-20 years of life remaining,
additional treatment capacity is already needed. In addition, should anything happen to the
reliability of the existing wholesale water supply for the remaining water supply corporations,
those water supply corporations currently have no other means of supplying their customers with
safe drinking water. Therefore, it appears that additional treatment capacity is needed for all of
the Study participants. Subtract the time for permitting, design and possible acquisition of land
necessary for construction of new treatment capacity, and a decision will have to be made in the
very near future on which direction the Study participants will take.
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Technical Memorandum No. 9 — Meetings

This Technical Memorandum (TM) summarizes the findings of Task XII of the City of Roma
Regional Water Planning Study (the Study). The focus of Task XII of the Study is the
participation in public meetings to discuss key issues regarding the Study.

Activities in Task XII included the following:

v
v

DN NI NI NN

Conduct initial project kick-off meeting;

Conduct meeting to discuss population projections and associated projected water
demands (discussed during 50% meeting);

Conduct meeting to discuss regionalization alternatives (discussed during 50% meeting);
Conduct Study participant workshops as needed,

Conduct TM and Report review meetings as needed,;

Conduct a final public meeting following direction from TWDB; and

Prepare a technical memorandum summarizing the findings.

Meeting No. 1. Kick-Off Presentation

Meeting No. 1 was held on August 18, 2011. This meeting was held at commencement of the
project and provided an introduction, presentation of the project goals, and description of the
project deliverables. The meeting notice and sign-in sheet are included in this TM. A copy of
the PowerPoint slides used in this presentation is included in Appendix D.
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Meeting No. 2: 50% Completion

Meeting No. 2 was held on January 18, 2012. This meeting was held at 50% completion of the
project and provided a summary of the information collected on the existing conditions of the
project area and an overview of the regionalization projects that were identified during the Study.
The meeting notice and sign-in sheet are included in this TM. A copy of the PowerPoint slides
used in this presentation is included in Appendix D.
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Meeting No. 3: Final Public Meeting

Meeting No. 3 was held on September 12, 2012. This meeting was held at 100% completion of
the project and provided a summary of the information collected on the existing conditions of the
project area, information developed for conditions at the end of the 30-year planning horizon for
the Study, and an overview of the regionalization projects that were identified during the Study.
The meeting notice and sign-in sheet are included in this TM. A copy of the PowerPoint slides
used in this presentation is included in Appendix D.
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Technical Memorandum No. 10 — Environmental Assessment

This Technical Memorandum (TM) summarizes the findings of Task XI of the City of Roma
Regional Water Planning Study (the Study). The focus of Task XI of the Study is the
development of an environmental assessment of the proposed project as recommended in earlier
TMs in the Study.

Activities in Task XI included the following:

v Describe environmental setting of the proposed project area(s);

v’ Identify potential geologic, wetland and flooding compliance issues with proposed
project;

v'ldentify potential ecological and socioeconomic impacts as a result of proposed project;

v ldentify necessary coordination required to adequately address potential environmental
issues during design and construction of proposed project; and

v’ Prepare a technical memorandum summarizing the findings.

ENVIRONMENTAL SETTING

The Study Area is located in Starr County along the Rio Grande River in the southwest part of
Texas. The land use for the majority of the Study Area is in agricultural use, however the land
use within the City of Roma is primarily residential. The terrain is level to gently sloping toward
the Rio Grande River. Elevations range from 150 feet above mean sea elevation (ft-msl) to 400
ft-msl. The average rainfall is 22 inches. The Study Area drains toward the Rio Grande River
by a network of creeks including Arroyo Roma, Los Negros Creek, Arroyo los Morenos, Arroyo
Grande, Arroyo Garcefio, and Arroyo Quiote. The area around WTP Site Alternative #1, the
proposed North WTP site, is drained by an unnamed segment of Arroyo Roma. WTP Site
Alternative #2, the proposed Downtown WTP site, drains directly into the Rio Grande River.
The Gulf of Mexico is located approximately 120 miles east of the Study Area. Exhibit 1-1 and
Exhibit 1-2 provide the location of the Study Area. A US Geological Survey Topographic Map
showing the two proposed WTP sites is found in the attached Appendix, and aerial photos of
each alternative WTP location are provided as Exhibit 3-4 and Exhibit 3-5.

GEOLOGICAL ELEMENTS

The geologic units within the Study Area range in age from Oligocene to Holocene. From
oldest to youngest, they are Frio Clay, Catahoula Tuff or Sandstone, Oakville Sandstone,
Fleming Formation, Goliad Sand, Willis Sand, Lissie Formation including Bentley
Formation and Montgomery Formation, Beaumont Clay, and Quaternary Alluvium. These
units generally consist of alternating beds of sand, gravel, clay, and silt. The Catahoula Tuff
or Sandstone outcrop in the Study Area. One or more of the geological units may be absent
at any specific project location due to non-deposition or erosion.

Enprotec / Hibbs & Todd, Inc. City of Roma, Texas
October, 2012 Regional Water Planning Study

Section 10 — TM No. 10 — Environmental Assessment - 1



Technical Memorandum No. 10 — Environmental Assessment

The Geologic Atlas Map of the Study Area along with the key are included in the Appendix.
This map indicates the presence of the Jackson Group at both the proposed alternative WTP
site locations. In addition, Uvalde Gravel is present at the WTP Site Alternative #1 North
WTP site.

Soils Maps for the two potential WTP sites are found within the Soil Reports in the
Appendix. The soils within the Study Area are sandy loams and clay loams. A summary of
the soil types at each WTP alternative site is presented in Table 10-1.

Table 10-1
Soils Summary
Soil
Classifications

Proposed Construction Location Soil Descriptions

Copita fine sandy loam, 0-3% slopes; Garceno

Alternative #1 0 L

Proposed North WTP Site Cp, Ga, Jq clay I_oa[n, 0-1% slopes; Jimenez-Quemado
association, 3-8% slopes

Alternative #2 Copita fine sandy loam, 0-3% slopes;

Cp, Jq

Proposed Downtown WTP Site Jimenez-Quemado association, 3-8% slopes

HYDROLOGICAL ELEMENTS

The hydrologic units within the Study Area include one major aquifer (the Gulf Coast
Aquifer) and the Yegua-Jackson minor aquifer. The Gulf Coast aquifer exists in an irregular
band along the Texas coast from the Texas-Louisiana border to Mexico. Historically, the
Gulf Coast aquifer has been used to supply varying quantities of water in Cameron, Hidalgo,
Jim Hogg, eastern Starr, southeastern Webb, and southern Willacy counties. The Gulf Coast
aquifer consists of interbedded clays, silts, sands, and gravels, which are hydrologically
connected to form a leaky aquifer system. The underlying confining unit is the Catahoula;
above the Catahoula is the Jasper aquifer located within the Oakville Sandstone; the
Evangeline aquifer contained within the Fleming and Goliad sands is separated from the
Jasper by the Burkeville confining layer; and the uppermost aquifer—the Chicot—consists
within Willis Sands, Lissie Formations including Bentley and Montgomery, Beaumont
Clays, and overlying alluvial deposits. In the Rio Grande Valley, these overlying alluvial
deposits include portions of the Rio Grande alluvium.

The Yegua-Jackson minor aquifer extends in a narrow band from the Rio Grande and Mexico
across Texas to the Sabine River and Louisiana. In the Rio Grande Valley, the Yegua-
Jackson aquifer extends in a narrow band from the Rio Grande through Starr, Zapata, and
Webb counties. The Yegua-Jackson aquifer consists of complex associations of sand, silt,
and clay deposited during the Tertiary Period. Net sand thickness is generally less than 200
feet at any location within the aquifer. An in-depth discussion of these hydrologic units is
found in TM No. 2 under the “Development of Brackish Groundwater” Section.
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FLOODPLAINS AND WETLANDS

Maps of the two proposed WTP locations are overlaid on Flood Insurance Rate Maps and on
National Wetlands Inventory Maps (see the Appendix). Summaries of the floodplain zones
and impacted wetland designations for the alternative WTP site locations are presented in
Table 10-2.

Table 10-2
Floodplains & Wetland Summary

Proposed Option Floodplain Zone Impgctgd V\/_etland
esignation
Alternative #1
Proposed North WTP Site None PFO3Jh, PUSAR
Alternative #2 None None
Proposed Downtown WTP Site

Wetlands Legend Key — Included in Appendix

The United States Army Corps of Engineers (USACE) reviews proposed construction
projects in accordance with Section 404 of the Clean Water Act and Section 10 of the Rivers
and Harbors act of 1899. Under Section 404, the USACE regulates the discharge of dredged
and fill material into waters of the United States, including wetlands. Under Section 10, the
USACE regulates any work in, or affecting, navigable waters of the Unites States. Any
selected water infrastructure improvement project involving construction must be submitted
to the USACE for review. The USACE will review the project and will provide a
determination of the type of permit required, if any. In addition, the USACE addresses the
project’s affects on threatened and endangered species within the Study Area.

The Study Area is located within the USACE Galveston District. In addition to the standard
permit review as described above, the Galveston District will determine if stream mitigation
requirements are applicable for a selected proposed project location. Stream mitigation
requirements may apply when direct impacts occur within the stream bed of a water of the
United States. For any selected project, the design should avoid and minimize project
impacts to aquatic resources.

An additional regulatory agency for floodplain environmental consideration is the
International Boundary & Water Commission (IBWC). The IBWC is charged with restoring
and preserving the character of the Rio Grande River as the international boundary where
that character has been lost, to minimize changes in the channel, and to resolve problems of
sovereignty that might arise. Major functions of the IBWC include the coordination of
leases, licenses, and permits for activities in the IBWC right-of-way at the US-Mexico
Border or on IBWC-maintained floodways. Development of a new raw water pump station
on the Rio Grande River and development of a new raw water reservoir in proximity to the
Rio Grande River will both likely require extensive coordination with IBWC prior to
completion of design.
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COASTAL ZONES

The Study Area is located within Starr County; therefore, no proposed water infrastructure
improvements are located within the Texas Coastal facility designation line as defined by the
Texas Coastal Management Program. The Texas Coastal facility designation line only
extends into Cameron County along the Rio Grande River.

CLIMATIC ELEMENTS

The climate in the Study Area is subhumid, subtropical. The temperatures range from an
average high of 99° F in July to an average low of 44° F in January. Rainfall averages 22
inches annually in the Study Area. Rainfall amounts are fairly consistent each month
throughout the year. Prevailing winds are from the south and southeast. The average wind
speeds are from 12 to 16 knots.

The air quality in the Study Area is generally good. The EPA has provided a scale called the
Air Quality Index (AQI) for rating air quality. This scale is based on the National Ambient
Air Quality Standards and is described in 40 Code of Federal Regulations (CFR), Part 58,
Appendix G. Starr County does not have an air quality monitoring station. However, Webb
County and Hidalgo Counties have air quality monitor stations. Based on comparisons of the
available surrounding county data, the annual AQI is generally good (0 to 50) in Starr
County.

BIOLOGICAL ELEMENTS

Biological elements of concern may be present within the Study Area. In accordance with
the Texas Parks & Wildlife Department (TPWD) form PWD1059, early project coordination
is accomplished by review of county-level database and by requesting preliminary project
review through the Texas Natural Diversity Database (TXNDD) in lieu of submitting a
Project Review form or letter request. A preliminary project review data request through
TXNDD and their response are included in the Appendix. The first page of the TXDD
response, dated April 19, 2012, indicates that the Study Area contains known ecologically
significant stream segments and federal designated critical habitat for the Zapata bladderpod.

The ecologically known stream segment within the Study Area is the Rio Grande River. The
Texas Parks & Wildlife website, Water Planning Data for Region M*, indicates that the Rio
Grande River is an ecologically significant river from the confluence with the Gulf of
Mexico in Cameron County upstream to Falcon Dam in Starr County (TNRCC classified
stream segments 2301 and 2302). The Rio Grande River provides priority bottomland
habitat with extensive freshwater and estuarine wetland habitats. This resource area is

! http://www.tpwd.state. tx.us/landwater/water/environconcerns/water_quality/sigsegs/regionm.phtml
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managed through the Las Palomas Wildlife Management Area — Lower Rio Grande Valley
Units.

Occurrence records for the Zapata bladderpod within the Study Area are found in the
attached element occurrence records from the TXNDD on pages 23, 49, 53, 55, 58, 60, and
62. The Zapata bladderpod (Lesquerella thamnophila) is a long bright, yellow-petaled
perennial. The sprawling branched stems grow up to 34 inches in length with linear to
elliptical leaves. The plant usually flowers from February to April depending on the amount
of rainfall. The Zapata bladderpod occurs in thorny shrublands with graveled to sandy loam
soil types underlain by sandstone.

If a rare plant or animal is observed on-site, the attached TXNDD form should be completed
and submitted to the Texas Parks and Wildlife Department.

The TXNDD also references general considerations, each of which are discussed in relation
to this Study as follows:

e The Study Area is not located in Travis, Williams, or Bexar County.

e Neither the Bald Eagle nor colonial waterbirds are listed as a species of concern on
the TXNDD report.

e The Study does not include construction of a communication tower.

e The Study does not involve wind energy.

e The TXNDD report does not list the Texas trailing phlox.

Additional rare species may be present within the Study Area. The Texas Parks and Wildlife
Department’s website? is the source for the current Starr County lists for rare species.
County-listed species include amphibians, birds, fishes, insects, mammals, mollusks, reptiles,
and plants. The descriptions of each potential species within the Study Area are found in the
Appendix. The U.S. Fish and Wildlife Services’ (USFWS) Information, Planning, and
Conservation system provides data for additional considerations such as threatened and
endangered species, migratory birds, National Refuge lands, and the management of invasive
species within the Study Area. The USFWS indicates that endangered species may be
present in Starr County. Site-specific endangered species information is not available at the
planning level without conducting a site biological survey. The following are the federally-
listed species in Starr County: Ashy dogweed, Gulf Coast jaguarondi, Johnston’s frankenia,
Least tern, Mountain plover, Ocelot, Star cactus, Walker’s manioc, and Zapata bladderpod.
The Zapato baldderpod is described above.

Ashy dogweed (Thymophylla tephroleuca) is an herbaceous perennial wildflower that grows
almost one foot tall and is generally circular in shape. Its ashy, grayish-green color of the
stems and very thin leaves are covered with woolly white hairs which are responsible for the

2 http://www.tpwd.state.tx.us/landwater/land/maps/gis/ris/endangered_species
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distinctive color. The daisy-like flowers have bright, golden yellow "petals” with a yellow
center about the size of a penny. Ashy dogweed is restricted to sandy pockets of Maverick-
Catarina, Copita-Zapata, and Nueces-Comita soils of southern Webb and northern Zapata
counties. Historically, ashy dogweed was found in Starr County, but it has not been seen
there since 1932. Ashy dogweed has been observed in areas where the ground has been
disturbed and on nondisturbed sites.

The Gulf Coast jaguarundi (Herpailurus yagouaroundi cacomitli) is the rarest wildcat in
Texas. It is typically slightly larger than a domestic cat with an appearance more like a large
weasel or otter. Its body is long and low with short legs. Its small, flattened head has weasel-
like ears and narrow brown eyes. The Gulf Coast Jaguarundi is uniform in color with a dark
gray-brown to chestnut brown coat. Little is known about the habitat of Jaguarundis in Texas,
although it is thought that they occur in the dense thorny shrublands of the Rio Grande
Valley.

Johnston's frankenia (Frankenia johnstonii) is a grayish-green or bluish-green, spineless,
salt-loving shrub. It growns one to two feet wide and is round in shape. It has very small,
oblong leaves with margins that curl under. The underside of the leaf is lighter in color due to
small, dense, grayish-white hairs that are barely visible with the naked eye. Salt crystals are
often visible on the underside of the leaves. From November through February, Johnston's
frankenia turns from grayish-green to its autumn color, crimson red. During this red phase,
when many other south Texas shrubs have lost their leaves, these endangered plants are easy
to detect. The Johnston’s frankenia is found in highly saline soils, often rocky or eroding and
reddish in color, generally associated with the Maverick soil series.

Least terns (Sterna antillarum) are the smallest member of the gull and tern family at
approximately 9" in length. Terns will dive into the water for small fish. Its body is
predominately gray and white with black streaking on the head. Least terns have a forked tail
and narrow pointed wings. Least terns less than a year old have less distinctive black
streaking on the head and less of a forked tail.

The mountain plover (Charadrius montanus) is a migratory bird slightly smaller than an
American robin and is native to short-grass prairie and shrub-steppe landscapes. The
mountain plover is light brown above, with a lighter-colored breast. During the breeding
season, it has a white forehead and a dark line between the beak and eye which contrasts with
the dark crown. It breeds in the western Great Plains and Rocky Mountain States, although
some breeding occurs in Texas. Mountain plovers winter mostly in California, southern
Arizona, Texas and Mexico. Unlike other plovers, mountain plovers are not found near
water, and will only inhabit areas with sparse vegetation or bare ground.

The ocelot (Felis pardalis) is a nocturnal small, spotted cat with grayish to cinnamon back,
paler sides, whitish underparts and inside limbs, dark streaks that run obliquely down the
sides, and two black stripes on each cheek. Young ocelots are darker than adults. The
ocelot’s tail is about half the length of its head and body. The ocelot’s habit is generally
dense, almost impenetrable thickets in Texas.
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The Star Cactus (Astrophytum asterias) is a flat to low dome-shaped, spineless cactus that
blooms from March through May and fruits from April through June. It grows two to six
inches in diameter and less than two and a half inches tall. In Texas, it is now limited to one
site along a creek drainage in Starr County.

Walker's manioc (Manihot walkerae) is a profusely branching, perennial herb with five-lobed
leaves that grows up to 6 feet tall from a carrot-like root. It flowers from April to September
and thrives in open areas within native brush in sandy loam with underlying caliche layers.

As the project moves forward, precautions must be taken during any construction activity to
avoid impacts to rare species or habitats, natural plant communities, or special features
should they be present. Riparian habitats, including arroyos, in the Study Area provide
valuable habitat for many wildlife species and are frequently used as travel corridors. Loss
and fragmentation of these travel corridors can inhibit the movement of these species
between food, cover, and breeding locations. Impacts to riparian vegetation and aquatic
habitat at water crossings should be avoided by boring under waterways when allowable.
Staging areas during construction should be located outside of the riparian corridors. Once
project locations are selected and design is initiated, the Texas Parks and Wildlife
Department must be contacted prior to initiating any proposed projects for up-to-date
information and project construction considerations. Updated species lists should be
reviewed and a wildlife habitat assessment should be processed to obtain current project-
specific mitigation measure recommendations.

For Alternative #1 (Proposed North WTP Site), TM No. 3 recommends purchase of the
additional private property highlighted in yellow on Exhibit 3-4 to ensure sufficient space for
constructing future WTP expansions. In some cases, biological mitigation measures restrict
the use or times of use on a construction site; therefore, during the purchase negotiations,
biological resources, along with cultural resources (discussed in the following section),
should be evaluated by conducting a biological survey of the entire proposed WTP site
during a contingency period of a property purchase.

Although Alternative #2 is on disturbed land, it is recommended that the biological survey
include that tract of land since the survey costs for an additional small tract of land during a
local survey are significantly lower than an independently-scheduled survey due to single
mobilization and combined reporting costs. Any other proposed construction areas may be
included within the same biological survey to cover all proposed construction locations.

As the project moves into construction, precautions must be taken during any construction
activity to avoid impacts to rare species or habitats, natural plant communities, or special
features should they be present.

Environmental receptors within the Study Area were reviewed by using topographic maps
and by consulting the TXNDD results. Types of environmental receptors include national or
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state parks, forests, and monuments; officially designated wildlife sanctuaries, preserves or
refuges; and Federal wilderness areas. There are no state-designated or federally-designated
environmental receptors in the Study Area.

CULTURAL RESOURCES

In the preliminary planning stages of a project, identification of historic and prehistoric
resources is generally not recommended since the Texas Historical Commission (THC) may
require an archeological survey of the specific project area to be conducted if no survey has
been conducted for the proposed sites. However due to the rich, diverse cultural history of
the Study Area, early consideration of the cultural resources is recommended.

The Alternative #1 North WTP Site is located west of the Roel and Celia Saenz Elementary
School on undisturbed land. TM No. 3 proposes acquisition of the strip of land east of the
City-owned piece (see Exhibit 3-4.) In some cases, portions of a proposed WTP site may
need to be excluded from construction due to archaeological investigations; therefore, an
archaeological survey is recommended to be conducted for the tract proposed to be acquired
in conjunction with surveys of the City-owned tract as part of a contingency purchase
agreement with the current land owner. Any other proposed construction areas may be
included within the same archeological survey to cover all proposed construction locations.
However, the archeological and biological surveys are not generally conducted at the same
time or by the same consultants.

As stated in TM No. 3, the entire City block at the Alternative #2 (Downtown WTP Site)
entire is located within the City of Roma’s Historical Landmark District that was identified in
1993. The level of improvements allowed depends on each property’s historical designation.
As determined through coordination with the National Park Service (NPS), the Roma
Historical Landmark District is currently identified as a collection of National Register of
Historic Places (NRHP) properties under the NPS National Register of Historic Places.?
NRHP is a federal program administered in Texas by the THC in coordination with the NPS.
Listing in the NPS National Register provides national recognition of a property's historical
or architectural significance and denotes that it is worthy of preservation®.

While the NRHP designation for the Roma Historical Landmark District is the highest
historical designation for the property, there is no review process for changes. Any
conceptual improvements to the site will need to be coordinated with THC as soon as
possible to determine feasibility of completing the conceptual improvements.

3 National Park Service, National Register of Historic Places
4 Texas Historical Commission, Historical Designations
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ECONOMIC CONDITIONS

The Study Area is located in one of the most economically distressed counties in Texas. The
average residential household income is $24,500. As a result, approximately 39% of the
population is below the poverty level. The unemployment rate is very high in Starr County at
18% as compared to the State average of 7%. The population in Study Area is 95% Hispanic
with over 96% of the population speaking a language other than English at home.
Approximately 49% of the adult population graduate from high school as compared with the
state average of 79% and only 10% of those graduating in Starr County have a bachelor’s
degree or higher compared with the average rate of 25.4% in Texas. Due to these economic
conditions, significant grants may be required for affordability.

Current and projected population counts are found in Table 10-3. The comparisons among
population numbers from the various sources of population data researched for this Study are
presented in Table 10-4. The detailed basis for the population estimates is found in TM No.
1.

Table 10-3*
Current and Projected Population Counts
Participant 2010 | 2015 | 2020 | 2025 | 2030 | 2035 2040 2060
(Buildout)

City of Roma 18,467 19,852 21,341 22,941 24,662 26,512 28,500 37,050
Falcon Rural WSC 2,600 2,860 3,146 3,461 3,807 4,187 4,606 6,448
El Sauz WSC 1,510 1,687 1,886 2,107 2,355 2,632 2,941 4,323
El Tanque WSC 1,950 2,179 2,435 2,721 3,041 3,398 3,798 5,583
Rio WSC 3,900 4,366 4,888 5,472 6,126 6,858 7,677 11,347
Total Projected 28,427 | 30,945 | 33,696 | 36,703 | 39,990 | 43,587 | 47,522 64,751
Population

* Excerpted directly from TM No. 1, Table 1-7

Table 10-4 *
Comparison of Population Estimates
Population Source 2010 2015 2020 2025 2030 2035 2040

TWDB Population Estimate * | 14,931 N/A 17,659 N/A 20,482 N/A 23,341

Study Population Estimates 2 | 28,427 30,945 33,696 36,703 39,990 43,587 47,522

2010 Census Count 19,725

Notes

1 - TWDB Population Estimates were taken from the 2011 Regional Water Plan for Region M. Available online at

http://www.twdb.state.tx.us/wrpi/rwp/rwp.asp. Population not listed individually for Falcon WSC, El Sauz WSC and El Tanque WSC.

2 - Population estimates developed from current utility data and TCEQ WUD data.

* Excerpted directly from TM No. 1, Table 1-8

Household population density factors in the Study Area range from as low as 2.13 people per
household for Falcon WSC to as high as 4.08 for ElI Sauz WSC, with an average of roughly
3.1. The Study Area annual average projected growth rate is 2.1%.
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LAND USE

The Study Area includes residential and commercial areas. The current land uses for the two
proposed alternative WTP locations are listed in Table 10-5.

Table 10-5
Land Use Summary
Proposed WTP Location Current Land Use Anticipated Land Use
Alternative #1 - Directly west of the Roel and Celia Saenz No change anticipated
Proposed North WTP Site Elementary School on undeveloped land.
Alternative #2 - Built out histori_c/commercial_corridor No change anticipated
Proposed Downtown WTP Site | bordered by residential dwellings.

SITE ASSESSMENT

In the planning stages of project selection, a site assessment is not generally recommended.
However, when land acquisitions are being evaluated, a site assessment is strongly
recommended as part of the land acquisition contingency along with the cultural resource and
biological resources surveys. An initial site assessment may be required to assess the
potential for hazardous materials contamination on any property being acquired or
constructed upon as a part of the project that may result in liability under the Comprehensive
Environmental Response, Compensation and Liability Act (CERCLA). A Phase |
Environmental Site Assessment is generally recommended prior to land acquisitions. The
Phase | should be conducted according to current American Society of Testing and Materials
(ASTM) standards. The assessment documents existing and prior uses of the site and
includes a survey for unusual soil discoloration, vegetation anomalies, and odors from the
property and adjacent properties. If the initial assessment indicates a potential for hazardous
material contamination, more detailed environmental sites assessments should be conducted
according to current ASTM standards.

OTHER PROGRAMS AND PROJECTS

Due to proposed construction in the Study Area of a major loop or bypass road for US Hwy
83 beginning east of Rio Grande City and extending north of the City of Roma, consultation
with the local Texas Department of Transportation (TxDOT) branch (Pharr Office) is
recommended for any proposed construction during the preliminary design phase.
Coordination with TxDOT will ensure a cohesive construction timeline.

FUTURE ENVIRONMENT WITHOUT PROJECT OPTIONS

Both proposed WTP locations provide a significant degree of water infrastructure
improvement. The future environment without a new WTP will perpetuate the existing water
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system shortfalls and restrict future growth. Long-term impacts may include additional
compliance issues which may compromise the public’s health and safety due to lack of
sufficient infrastructure.

POTENTIAL IMPACTS TO SOCIAL, ECONOMIC AND ENVIRONMENTAL
RESOURCES

DIRECT AND INDIRECT IMPACTS TO SOCIAL RESOURCES

Social issues involved with proposed projects within this Study Area are likely to be both
positive and negative. Social resources should be closely monitored during the WTP proposal
process. Public sentiment for the Alternative #1 proposed North WTP site may be negative
due to its location just west of the Roel and Celia Saenz Elementary School. Care must be
taken to ensure adequate protection for children from exposure to water treatment chemicals
and plant processes. While design of the WTP can address safety issues, City parents and
residents may find the proposal unsettling. Alternative #2, Downtown WTP site has its own
set of issues related to public sentiment. With the City’s rich cultural history, City residents
may not feel that adaptive reuse of the existing historical buildings is the best solution for
extending the life of the existing buildings. For either alternative WTP location, it is critical
to incorporate City resident input in the early planning stages and to gain buy-in from
residents on the recommended project and location.

An additional negative social impact will be the inconveniences to the public caused by the
water system improvements.  Temporary street closures, dust and dirt caused by
construction, and increased noise and traffic from construction vehicles and equipment are
typical problems associated with these types of projects. These inconveniences can be
addressed by rerouting traffic away from the working areas. Dirt and dust can be controlled
by timely applications of water. In addition, the contractors should be requested to obtain a
Texas Pollution Discharge Elimination System (TPDES) Stormwater Construction permit.
Compliance with the TPDES permit will limit, if not eliminate, potential pollutants such as
sediments from entering area water courses. Noise from construction will be temporary.
Properly equipped and functioning equipment will reduce the amount of noise generated by
the construction equipment. In addition, no night work is anticipated; therefore, noise should
not be a significant issue.

The main indirect impact to social resources will be the ability for the Study Area to expand
and grow. The water system improvements will provide adequate, compliant water services
for the current users, as well as future users throughout the Study Area.

DIRECT AND INDIRECT IMPACTS TO ECONOMIC RESOURCES

As funding sources are researched, the economic impacts should be considered. Generally,
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the impacts to economic resources occur when a utility rate increase is proposed to offset
project costs. One of the goals in this project is to develop a project phasing or
implementation plan such that both the project capital costs (including construction and non-
construction costs) and the annual operating costs (for both treatment and distribution of
drinking water) can be offset by existing utility rates without rate increases.

DIRECT AND INDIRECT IMPACTS TO ENVIRONMENTAL RESOURCES

Alterations to Land Forms, Streams, and Natural Drainage Patterns: The proposed
construction activities will temporarily alter the landform during construction and may create
a short-term modification to natural drainage. These impacts will be short-term, as the
terrain should be compacted and restored to preconstruction contours on the same day as
placement. There should be no indirect impacts to landforms from the water infrastructure
improvements.

There should no direct impacts to the Rio Grande River or the unnamed tributaries to Arroyo
Roma (near Alternative #1 Proposed North WTP Site). If water system improvements
include water course crossings, boring under the water courses is recommended. The
indirect impact of boring the line as opposed to installing the line by the cut and fill methods
will prevent the temporary disturbance of the water course channels and should allow the
activities to be permitted under the USACE Nation-Wide Permitting (NWP) program. The
boring method will not temporarily or permanently alter the water course contours or
drainage patterns.

An indirect impact of boring the line as opposed to installing it by the cut and fill method is
that it is more expensive.

Erosion Control Measures: In accordance with Section 402 of the Clean Water Act and
Chapter 26 of the Texas Water Code and as further defined in the TPDES General Permit
TXR150000, construction permit(s) for storm water discharges associated with construction
activities will be required. The permit should be obtained by the contractor. The permit will
require the project owner and the contractor to prepare a Storm Water Pollution Prevention
Plan which identifies potential sources of water contamination and preventative measures to
be taken during and after project construction. Compliance with this regulation will
minimize the impacts of erosion during and after construction.

Siltation and Sedimentation of Waterways: There should be no direct impact to waterways
by siltation or sedimentation. Any waterway crossings should be performed by boring
beneath the water way channels. Utility line trenches should be covered daily following pipe
installation. Re-vegetation of the soils following reclamation of the affected areas will
reduce sedimentation and siltation.
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Effects of Dredging, Tunneling and Trenching on Area Water Courses: No proposed
construction involves dredging of water courses. Any boring of the lines under a waterway
will generate excess soil. This soil should be removed from the project site to an approved
location away from other area waterways. There will be no direct or indirect impacts to the
water courses by tunneling or trenching. Line installations away from water courses,
including arroyos, may be trenched. In an effort to preserve top soil, the upper 6-inches of
soil should be removed and stockpiled during trenching. The backfill should be redressed
with the topsoil after the line has been placed to enhance re-vegetation and thus, controlling
erosion.

Precaution to Avoid Injury to Cover Vegetation: Line installations should be installed within
or adjacent to existing right-of-ways. Within developed areas, the direct impact to vegetation
will be minimal. However, in undeveloped areas and areas outside of existing right-of-ways,
existing vegetation require mitigation during construction. Potential impacts include trees
which are generally located within riparian corridors. The vegetation provides valuable
habitat for many wildlife species and are frequently used as travel corridors. Loss and
fragmentation of these travel corridors can inhibit the movement of these species between
food sources, cover and breeding locations. Therefore, in an effort to preserve these habitats,
impacts to riparian vegetation should be minimized by boring under waterways and locating
staging areas for boring equipment outside of the riparian corridors. Unavoidable impacts to
woody vegetation should be mitigated by replacing native trees removed during construction.
A replacement ratio of three trees for each tree lost is the current rule of thumb. A
maintenance plan should be developed as part of the design to ensure an 80% survival rate
for the first two years.

Re-vegetation of disturbed areas and landscaping within developed areas should use only
site-specific native plant species. Coordination with the Natural Resource Conservation
Service will identify native plant species needed for re-vegetation of disturbed and developed
areas.

404 Requirements: The Galveston District of the USACE should be contacted to review
selected project to determine permitting requirements under Section 404 of the Clean Water
Act and Section 10 of the Rivers and Harbors Act of 1899.

Rare and Protected Species: The USFWS, TPWD and USACE should be contacted to
review selected the project for potential impacts to Federally- and State-listed species which
could occur within the project area.
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ADVERSE IMPACTS WHICH CANNOT BE AVOIDED SHOULD THE PROJECTS
BE IMPLEMENTED

Adverse impacts which cannot be avoided should the projects be implemented will be the
activities associated with the installation of the water infrastructure improvements.
Equipment noise, dust emissions, and the disruption and rerouting of traffic during
construction will be the primary adverse affects of proceeding with any of the construction
projects. Some land clearing will be necessary at some project locations and along water line
corridors. Land clearing will be minimal and restricted to the minimum requirements for
WTP site operations and the line corridor and right-of-way.

The nature of the project, plant sites and utility alignment preclude the need for extensive
cutting.  If certain construction operations produce excessive temporary noise levels
impairing the normal activities of individuals or businesses in the area, the contractor will
have to take reasonable actions to minimize construction noise through abatement measures
such as work controls and maintenance of equipment muffler systems. Excessive dust will
be controlled during construction with timely applications of water, as necessary. The
volume of construction related traffic in the majority of the construction area is expected to
be minor and should not cause a significant disruption of traffic patterns. Traffic plans for
these high traffic areas should be prepared to minimize impacts on the traffic flow during
construction.

TRADE OFFS BETWEEN SHORT TERM ENVIRONMENTAL LOSSES AND
LONG TERM GAINS OR VICE VERSA

Construction of the proposed water improvements can be considered a short-term use of the
environment during which energy and labor are expended and the community may be
slightly inconvenienced by noise and/or construction traffic. This short-term usage of the
environment is expected to enhance and maintain long-term productivity in the Study Area
by continuing to provide adequate, efficient, and compliant water utility services and
facilities to meet the needs of the community.

The primary long-term environmental gain from any of the proposed WTP regionalization
projects ensures the continued viability of water resources throughout the Study Area.

FUTURE OF THE ENVIRONMENT WITHOUT PROPOSED PROJECTS

All proposed construction including either proposed alternative WTP location provides a
significant degree of water infrastructure improvement. The future environment without any
water improvements will restrict growth and perpetuate the existing water utility shortfalls.
Long-term impacts may include potential compliance issues which may compromise the
public’s health and safety due to lack of modern infrastructure.

Enprotec / Hibbs & Todd, Inc. City of Roma, Texas
October, 2012 Regional Water Planning Study
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List of Acronyms and Abbreviations

AQI Air Quality Index

ASTM American Society for Testing and Materials
BOD Biochemical Oxygen Demand

CERCLA Comprehensive Environmental Response, Compensation and Liability Act
CFR Code of Federal Regulations

eHT Enprotec / Hibbs & Todd, Inc.

EPA U.S. Environmental Protection Agency

EST Elevated Storage Tanks

ETJ Extra-Territorial Jurisdiction

FEMA Federal Emergency Management Agency
FIRM FEMA Flood Insurance Rate Map

FM Farm-to-Market Road

GIS Geographic Information System

GPM Gallons per Minute

GW Ground Water

GWTP Ground Water Treatment Plant

HRT Hydraulic Retention Time

IPaC Information, Planning, and Conservation system
LS Lift Station

MG Million Gallons

mgd Million Gallons per Day

mg/L Milligrams per Liter

MUD Municipal Utility District

NH3 Ammonia

NPDES National Pollutant Discharge Elimination System
NRCS Natural Resource Conservation Service

NWP Nationwide Permit

O&M Operation & Maintenance

PE Professional Engineer

PS Pump Station — not defined in Section 4

ROW Right Of Way

SB1 Senate Bill 1

SH State Highway

SgMi Square Miles

SW Surface Water

SWP3 Storm Water Pollution Prevention Plan

SWTP Surface Water Treatment Plant

TAC Texas Administrative Code

TCEQ Texas Commission on Environmental Quality
TPDES Texas Pollution Discharge Elimination System
TPWD Texas Parks & Wildlife Department

TSS Total Suspended Solids

TWDB Texas Water Development Board

Enprotec / Hibbs & Todd, Inc. City of Roma, Texas

October, 2012

Regional Water Planning Study
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TxDOT Texas Department of Transportation

TXNDD Texas Natural Diversity Database

us United States

USA Utility Service Area

USACE United States Corps of Engineers

USFWS U.S. Fish and Wildlife Services

VFD Variable Frequency Drives

WHAB Wildlife Habitat Assessment

WTP Water Treatment Plant

WWTP Wastewater Treatment Plant

Enprotec / Hibbs & Todd, Inc. City of Roma, Texas
October, 2012 Regional Water Planning Study
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Exhibit 3-4
Potential New WTP Site in North Roma
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Pleistocene

Pleistocene
or Pliocene

Fluviatile terrace deposits
Grovel, sand, silt, and clay; composed of materials similar to
those in econliguous alluvium; contiguous terraces are
separated by a solid line

Beaumors Formation
Mostly clay, silt, sand, and gravel; includes matnly stream
channel, point bar, netural levce, and backswamp N
deposits; concretions and massive accumulations of
calcium carbonate (caliche) and concretions of iron oxide Goliad Formation

and iron-manganese oxides in zone of weatherin
i fwea “ Clay, sand, sandstone, marl, caliche, limestone, and con-

The slippled overprinit shows areas that are *‘Dominantly clay glomerate; clay, commoanly light shedes of pink and green,
and mud of low permeability, high water-holding caleareous concretions; sand and sandstone, medium fo

>
capacily, high compressibility, kigh to very high shrink- 5 § very coorse grained, in par! crossbedded, mosHy quartz,
swell potential, poar dralnage, level to depressed relief, E k-] someg black and red chert; conglomerate, black chert and
tow shear strength, and high plasticity; geologic unlts E n darl siliceous granules and pebbles in calcureous (caliche)
tnclude interdistributory muds, abandoned channel-fill < matrix; sandstone and conglomerate locaily well bedded;
muds, and fluvlal overbankd mude ' The nonastivpled areas 8 marl and limestone puorly bedded or massive; Tertiory
are "‘Dominantly clayey sand and silt of low-moderale vertebrale and reworked Crelaceous invertebrate fossils
permeability, moderate drainage, level relief with local fair