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CANYON REGIONAL WATER SUPPLY STUDY
EXECUTIVE SUMMARY

EXECUTIVE SUMMARY

In recent years the City of San Antonio and surrounding areas have experienced rapid growth and
industrial development. As a result, the Edwards Aquifer which serves as the principal water supply
source for the region has been subjected to increasing levels of stress both from higher withdrawals and
diminution of water quality resulting from polluted point or nonpoint source recharge. The Texas Water
Development Board (TWDB) and Edwards Underground Water District (EUWD) have each implemented
programs to protect the Edwards Aquifer as a future dependable and high quality supply source for all
users in the area. To that end the TWDB and EUWD are currently encouraging transport pumpers, i.e.,
those users whose service areas are not located directly over the Edwards Aquifer, to begin investigating
alternative sources to satisfy future demands. In addition, the EUWD has enacted a drought management
plan that will severely restrict availability of Edwards Aquifer water to all users in the event of a severe or
prolonged drought. Thus it is imperative that all Edwards Aquifer water users begin to examine potential

supplementary or alternative water sources.

The TWDB, through its continuing Regional Water and Wastewater Planning Grant Program, has identified
the area to the northeast and east of San Antonio as typical of Edwards Aquifer user systems that should
begin securing alternative future water sources. This study, financed in part by the TWDB, was initiated as
a result of House Bill 2 and House Joint Resolution 6, passed by the 65th Texas Legisiature in 1985, in

order to encourage cost-effective regional water and wastewater facility development.

The Canyon Regional Water Authority (CRWA) was created in response to the expressed intentions of
the TWDB and EUWD to limit pumpage from the Edwards Aquifer for all users and to encourage
development of alternative future sources for those users not located directly over the aquifer. The
CRWA is comprised of four water supply corporations (WSCs); Green Valley, Crystal Clear, Springs Hill and
East Central. All four WSCs derive all or part of their water supplies either directly or indirectly from the
Edwards Aquifer. The combined service area of the CRWA member WSCs measures approximately 618
square miles and covers nearly all of Guadalupe County, a large porticn of Bexar County, and smaller

portions of Hays, Wilson and Comal Counties.

The CRWA applied for and was awarded a 50% matching fund TWDB Planning Grant to develop a regional
plan to supply the future water needs of the service area. Of primary interest was the investigation of
supplies alternative to the Edwards Aquifer. Accordingly, the CRWA contracted with the consortium
Michaet Sullivan and Associates, Inc., Gebhard Engineering, Inc. and Abbe/Garrett Engineering, Inc. to

perform this regional water supply study.

The study area for this study was limited to the service area of the four CRWA member WSCs. Under the
terms of the TWDB Planning Grant, the CRWA could plan for additional surrounding areas and cities within
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CANYON REGIONAL WATER SUPPLY STUDY
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the service area; however, efforts to enlist the interest and support of additional future members or
potential wholesale water customers was fruitless. Therefore, all demand and supply projections of this

study are confined to the needs of the current CRWA service area.

The objective of this study was to project, through the year 2020, populations and supply demands of the
four WSCs and then to identify feasible future supply and treatment development alternatives sufficient to
supply those demands. Special emphasis was ptaced on aiternatives that would minimize dependence
on the Edwards Aquifer as a primary supply source. Infrastructure development was limited to major
transmission and distribution systems and WSC interconnects that would ensure an equitable supply to all

users under drought conditions.

A variety of future water supply and development options for the CRWA, and its member WSCs, were
developed and evaluated. Initially, twenty-three feasible supply options were identified and subjected to

a prejfiminary screening analysis. Those options included:

Limited/No Action Alternative

+ Purchase Supplies from Others

Guadalupe Blanco River Authority
New Braunfels/San Marcos

Edwards Underground Water District
Irrigation Rights

+  Wells

Shallow Wells
Leona Formation
Carnizo-Wilcox

-+ Conjunctive Use/Subordination of GBRA Hydropower Rights
« Surface Water Appropriation Without Impoundment

Guadalupe River Within Service Area
Guadalupe River Cther
San Marcos River

» Surface Water Appropriation With Impoundment

Guadalupe River Within Service Area
Guadalupe River Other
San Marcos River

« Transfer of Coastal Basin Demands
« Recharge of Local Ground Water Formations
- Wastewater Reuse

ES-2
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in addition to the No Action/Limited Action Altemative, five options were selected for rigorous estimation

of implementation feasibility and cost. Those options are (Figure ES-1):

-« Purchase water from GBRA with treatment by CRWA - Purchase water from GBRA

through a take-or-pay contract and construct CRWA owned and operaled freatment facilities near
Dittmar Falls at Lake Dunlap.

= Purchase treated water from GBRA - Purchase wholesale treated water from a GBRA
owned and operated facilily, located near Dittmar Falls at Lake Dunlap.

- Purchase water from GBRA with treatment by the City of Seguin - Purchase water
from GBRA on a take-or-pay contract and use an existing 2 MGD of excess capacity in the City of

Seguin treatment facility untit such time as the City needs the capacity. Build additional needed
CRWA capacity at Dittmar Falls.

- Develop well fields in the Carrizo-Wilcox Formation - Drill a number of wells into the

Carrizo-Wilcox Formation south of Seguin. As the formation water is known to contain elevated
levels of iron, surface treatment will be required. This plant would be constructed by CRWA near
Dittmar Falls.

- Appropriate surface water downstream of GBRA hydropower dam H-5 - Appropriate

unappropriated surface water downstream of GBRA hydropower dam H-5; construct diversion and

treatment facilities and pump back to the CRWA service area.

Conclusions
The conclusions drawn from this study and recommended supply development options are listed below.
Future Demands

+ The CRWA member WSCs are projected to serve an aggregate population in excess of
65,000 persons by the year 2020. Each of the WSCs is expected to serve populations in
excess of 17,000 persons within their existing respective service areas {Figure ES-2).

» Using the TWDB High Per Capita Use Series Projections With Water Conservation, the
aggregate CRWA water supply demand in the year 2020 is approximately 11,400 AF/yr (10.0
MGD) (Figure ES-3).

« Individually, GYWSC will require a total of 3,608 AF/yr (3.22 MGD), SHWSC will require a total
of 2,747 AF/yr {2.45 MGD}); CCWSC will require a total of 2,465 AF/yr (2.20 MGD) and ECWSC
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will require a total of 2,585 AF/yr (2.31 MGD) to meet the projected demands ( also Figure £S-
3).

* The amount of additional supplies necessary to satisfy the projected demand is the difference
between the projected demand and firm suppiies from current sources that can be counted
on through the 1990-2020 planning period.

Future Supplies
Quantities

« Al CRWA members derive all or part of their current water supplies either directly or indirectly
from the Edwards Aquifer.

* Under the recently adopted EUWD Drought Management Plan, the firmness of the Edwards
Adquifer as a future CRWA supply source is cast into serious doubt. implementation of Phase |
Drought Management demand reduction measures in March 1990 and the apparently
inevitable implementation of Phase Il management strategies in the summer 1980 underscore
the undependable nature of the Edwards Aquifer as a primary future CRWA supply source.

* Projected future firm drought condition for the Probable Case Development Scenario
supplies averlain on projected future demands are shown in Figures ES-4 and ES-5. CRWA
needs 2.0 MGD of additional firm supply source and treatment capacity immediately with 2.0
MGD incremental source and treatment capacity additions 1995, 2000 and 2015 (Figure ES-
6).

+ Individually, GVWSC will require 2,855 AF/yr {2.53 MGD); SHWSC will require 1,240 AF/yr
(1.11 MGD); CCWSC will require 2,465 AF/yr (2.20 MGD) and ECWSC will require 2,590 AF/yr
(2.31 MGD) of additional water supplies 1o ensure protection of drought condition projected
demands through 2020.

Sources

» The Edwards Aquifer remains the least expensive water supply source available to CRWA
members and should be utilized, to the maximum extent allowed under existing permits,

contracts and supply agreements, as a future CRWA water supply source.

*  Future use of the Edwards Aquifer will be subject to the conditions of the EUWD Drought
Management Plan and could be strongly affected by proposed legislation that would limit the
export of Edwards water lo areas not located directly over the aquifer. Continued use of the
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Figure ES-6
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Figure ES-7
Cost/1,000 gal of Major CRWA Supply Options
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Edwards Aquifer as a major supply source is feasible; however, the long-term reliability of this
option is doubtful.

* The GBRA hoilds TWC Non-consumptive Use Hydropower Generation Water Rights Permits
for five impoundments between Canyon Reservoir and the City of Gonzales. The Special
Conditions of those permits result in an approximate 1,300 cfs minimum flow restriction in this
stretch of the Guadalupe River; effectively precluding appropriation of Guadalupe River within
the service area water by CRWA except through a Subordination Agreement with the GBRA.

« There are no other firm surface water sources available for appropriation within or near the
CRWA service area that would provide a dependable firm supply without expensive on- or off-

channel storage.

+ Future supply options such as conversion of coastal basin demands to alternative sources,
enhancement of the coastal canal conveyance system, conversion of irrigation rights to
municipal rights and recharge of local groundwater formations all either fail to provide sufficient

future firm supplies or suffer from major development impediments.

+ Local shallow wells fail to provide sufficient future supplies to satisfy projected CRWA
demands. During drought periods, these meager deposits would receive little or no recharge
and would be quickly depleted.

» The Leona and Carrizo-Wilcox formations both contain groundwater supplies that could serve
as future sources to CRWA members. Leona Fomnation water, however, is known to contain
high levels of nitrates which are extremely difficult and expensive to remove. In addition, the
Leona Formation would probably prove unreliable during severe drought conditions. The
Carrizo-Wilcox Formation contains sufficient supplies; however, it also contains elevated
levels of iron and manganese which require treatment levefs in excess of typical surface water

sources.

« Carrizo-Wilcox Formation water should be considered only as a supplemental supply to be
blended with other supplies and treated at a surface water treatment facility.

+ There are no candidate wastewater sources within or near to the CRWA service area which
would provide a cost effective dependable supply for reclamation and reuse.

+ Purchase of future supplies from the GBRA and freatment in facilities constructed by either
the CRWA or GBRA or use of existing excess capacity of the City of Seguin treatment facility
all appear to be feasible and cost effective future CRWA supply and treatment alternatives
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{Figure ES-7). Use of excess Seguin treatment capacity, however, would be limited to the

present through the year 2005.
Recommendations

+ CRWA should institute an aggressive water conservation program with the following elements:
1. Education and Information

Plumbing Codes

Retrofit Program

Waler Rate Structure

Universal Metering

Water Conservation Landscaping

Leak Detection and Repair

® N @ o s D

Recycle and Reuse

+ CRWA should approach the EUWD to ascertain the future of permits which allow transfer of
Edwards water off the aquifer. CRWA should request renewals of all existing permits. In addition,
CRWA should apply for additional permits sufficient to supply future demands. The cutcome of
these applications will establish a baseline for development of alternative supplies (Figure ES-8).

+ CRWA should enter negotiations with the GBRA to either:

1. Purchase 4,500 AF/yr from Canyon Reservoir storage through the year 2000 with an option
to purchase an additional 4,500 AF/yr beginning in 2000; and begin immediate construction
of a new 2.0 MGD water treatment facility near Lake Dunlap; or

2. Enter into a contractual a contractual agreement whereby the GBRA will supply treated water
to CRWA in the incremental amounts and times sufficient to meet projected future drought

condition firm supply needs.

» Distribution system construction should be phased to reflect short- and long-term future CRWA

development options.

1. CRWA should begin construction of a short-term future water distribution system that will
deliver supplies to all potential customers through the year 2005.
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2. Long-term future distribution system decisions should be deferred until such time as the
future demand and distribution scenarios identified in this report are either verified or

superseded with updated estimates.

+ The short-terrn CRWA treated water distribution system should resemble that depicted in Figure
ES-9.

« The CRWA should pursue financing options that would reduce or ameliorate the "rate shock”

resulting from immediate high capital expenditures when the rate payor base is relatively low.
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1.0 INTRODUCTION
1.1 Authorization

In recent years the City of San Antonio and surrounding areas have experienced rapid growth and
industrial development. As a result, the Edwards Aquifer which serves as the principal water suppiy
source for the region has been subjected to increasing levels of stress both from higher withdrawals and
diminution of water quality resulting from poiluted point or nonpoint source recharge. The Texas Water
Development Board (TWDB) and Edwards Underground Water District (EUWD) have each implemented
programs to protect the Edwards Aquifer as a future dependable and high quality supply source for all
users in the area. To that end the TWDB and EUWD are currently encouraging transport pumpers, i.e.,
those users whose sefvice areas are not located directly over the Edwards Aquifer, to begin investigating
alternative sources to satisfy future demands. In addition, the EUWD has enacted a drought management
plan that will severely restrict availability of Edwards Aquifer water to all users in the event of a severe or
prolonged drought. Thus it is imperative that all Edwards Aquifer water users begin to examine potential

supplementary or alternative water sources.

The TWDB, through its continuing Regional Water and Wastewater Planning Grant Program, has identified
the area to the northeast and east of San Antonio as typical of Edwards Aquifer user systems that should
begin securing alternative future water sources. This study, financed in part by the TWDB, was initiated as
a result of House Bill 2 and House Joint Resolution 6, passed by the 65th Texas Legislature in 1985, in

order to encourage cost-effeclive regional water and wastewater facility development.

The Canyon Regional Water Authority (CRWA) was created in response to the expressed intentions of
the TWDB and EUWD to limit pumpage from the Edwards Aquifer for all users and to encourage
development of alternative future sources for those users not located directly over the aquifer. The
CRWA is comprised of four water supply corporations (WSCs); Green Valley, Crystal Clear, Springs Hill and
East Central. All four WSCs derive all or part of their water supplies either directly or indirectly from the
Edwards Agquifer. The combined serve area of the CRWA member WSCs measures approximately 618
square miles and covers nearly all of Guadalupe County, a large portion of Bexar County, and smaller

porticns of Hays, Wilson and Cornal Counties.

The CRWA applied for and was awarded a 50% matching fund TWDB Planning Grant to develop a regional
plan to supply the future water needs of the service area. Of primary interest was the investigation of
supplies alternative to the Edwards Aquifer. Accordingly, the CRWA coniracted with the consortium
Michael Sullivan and Associates, Inc., Gebhard Engineering, Inc. and Abbe/Garrett Engineering, Inc. to

perform this regional water supply study.
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1.2 Objectives and Scope

The study area for this study was limited to the service area of the four CRWA member WSCs. Under the
terms of the TWDB Planning Grant, the CRWA could plan for additional surrounding areas and cities within
the service area;, however, efforts to enlist the interest and support of additional future members or
potential wholesale watler customers was fruitless. Therefore, all demand and suppiy projections of this
study are confined to the needs of the current CRWA service area.

The objective of this study was to project, through the year 2020, populations and supply demands of the
four WSCs and then to identify feasible future supply and treatment development alternatives sufficient to
supply those demands. Special emphasis was placed on alternatives that would minimize dependence
on the Edwards Aquifer as a primary supply source. Infrastructure development was limited to major
transmission and distribution systems and WSC interconnects that would ensure an equitable supply to afl

users under drought conditions.
The scope of this study is oullined below:

Task1  Eval Existin rf, roun L r
A. Analyze quantity and quality of existing surface water and groundwater sources.

B. Evaluate impacts of growth on available surface water and groundwater sources.

Task2 Develop Population w Demand Projection
A. Develop population and economic growth projections for the portions of Guadalupe,
Bexar, Comali, Wilson and Hays County service areas in the planning region, by five-year
intervals, from 1990 to 2020.

B. Using TWDB methodologies and data, provide and evaluate high and low water demand
for major user classes in the service area from 1890 to 2020.

Task 3 val viropnmental Consi ion:
A. Identify and evaluate potential biclogical impact on aquatic and terresirial ecosystems.
B. Evaluate potential water quality impacts.
C. Identify and evaluate potential archaeological impacts.

Task4 | ify Potential Water nd Treatment Plant Si
A. Develop alist and conduct a preliminary screening of potential water sources and sites.
B. Identify water sources and sites for further evaluation and screening.

Task 5 Water Tr nt and Distribution Alternativ

A. Prepare and select development scenarios tor the service area including modification to
existing operation.
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B. Based on projected water demands, develop evaluation and sizing of water treatment and
distribution systems for the service area.

C. Estimate capital and operation and maintenance costs for water treatment plants and
distribution systems for each alternative.

Task 6 val Alternative Water | ions and Develop Long-lerm Water ly Plannin
Recommendations

A.  Evaluvate alternative water supply scenarios for the service area.

B. Develop and recommend most feasible long-term water supply planning alternatives.

C. Prepare cost estimates by implementation phase over the 30-year planning period.

Task7 Vi Institutional and L ideration Fi ial Plan for Potential Alternativ

A.  Analyze institutional and legal considerations and prepare a financial plan for potential
alternatives, including steps to be used to plan, finance, develop, operate, and maintain
the selected system.

B. Develop a schedule with time frames for project implementation, including required facility
component sizes, initial capital costs, operation and maintenance, and cash flow
estimales for respective phases.

Task8 Develop Water Conservation and Drought Mapagement Plan

A. Develop a water conservation plan for the planning area to emphasize the efficient use of
walter resources.

B. Submit a draft water conservation plan to the Board for review.

C. Develop a drought management plan for the service area, including objective standards
to determine existence of drought conditions, establishment of water demand reduction
goals, and delineation of water demand reduction measures for defined stages of
drought severity.

Task 9 repar mit Dr. nd Final R
1.3 Contents of Report

This report is divided into eight additional sections. Sections are not arranged in the exact order of the

project scope task description; but, contain all essential components of that scope.

Section 2 Existing Conditions - Description of physical features of the study area; historical and current
populations, water demands and sources; and existing treatment capacities and
infrastructure.

Section 3 Pgpulation and Water Demand Projections - Projection of future populations and water
demands and selection of future development planning scenarios.

Section 4 Water Conservation Plan - Description of long-term water conservation pian elements and
implementation and enforcement mechanisms.

Section 5 Future Development Planning Scenarios - Description of future supply conditions,

development assumptions and projected demands.
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Section 6 Preliminary Water Supply Option Evaluation - Description of scope of supply option search,

selection criteria, evaluation criteria, potential options, screening matrix evaluation and
options recommended for detailed evaluation.

Section 7 Detail Cost Evaluation - Description of proposed phased improvemants, construction costs,
supply and treatment costs, storage and pumping requirements, and transmission systems.

Section 8 Institutional and Legal Considerations - Description of rights of way acquisition, water rights,
intergovernmental contracting methods and regional water supply implications.

Section 9 Conclusions and Recommendations.
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2.0 EXISTING CONDITIONS
2.1 Physical Features of Study Area
2.1.1 Geographical Location

The study area consists of most of Guadalupe County, the eastern part of Bexar County and smaller
portions of Comal, Hays and Wilson Counties (Figure 2-1). The majerity of the area is situated in the
Guadalupe River Basin. However, Cibolo Creek, which drains part of the San Antonio River Basin,

delineates the boundary between Guadalupe and Bexar Counties.

The vast majority of the study area lies south of IH 35. The northeastern boundary is the San Marcos
River, which delineates the boundary between Guadalupe and Caldwell Counties. To the west is the City
of San Antonio, which currently provides water to part of the study area. The area is dissected by IH 10. In
addition to San Antonio, major cities in the area are Schertz and New Braunfels on IH 35 and Seguin and
Luling on I1H 10.

This study area is within the Austin-San Antonio growth corridor and has experienced rapid rates of growth
and economic development in the last tiwo decades. Because of this rapid growth, and because the area
receives somewhat limited and often erratic precipitation, the whole Central Texas area is concemed
about its long-term water supply, which could, if improperly managed, constrain growth in the foreseeable

future,

Several studies relating to long-term water resource planning have been carried out in the past. Much of
the impetus for these studies has derived from a desire to prevent overdrafting of the Edwards Aquifer,
the primary water supply for much of the region, and the desire on the part of San Antonio to ensure
adequate water supplies in the future. These studies have often treated the Guadalupe and San Antonio
River Basins as a single planning unit, with the primary goal of diverting waler to the City of San Antonio.

Both rivers run east and southeast, converging 11 miles prior to discharging into San Antonio Bay.
2.1.2 Geology

The study area lies within the eastern portion of the Comanche Shelf, separated from the ancestral Guif of
Mexico Basin by the Stuart City Reef. The shelf consisted of a flat, generally submerged plain upon which
Lower Cretaceous rocks were deposited. The top of the Lower Cretaceaous dips southeast at about 300-
400 feet per mile, interrupted by several fault zones. Where the coastward-dipping Edwards reservoir was

pushed against less permeable Upper Cretaceous limestone and clay, several oil fields were formed.

Following several alternating periods of exposure and flooding by shallow open seas, the Comanche
Shelf was finally submerged during the Jate Washita. As sea level rose, the area was first partially covered
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with a thin layer of lime mud (Georgetown Formation). This was followed by deposition of marine
terrigenous sediment, mostly clay, known as Del Rio Clay. Finally a thin sheet of open-shelf lime (Buda
Limestone) blanketed the entire area.

The principal geologic features in the study area are the Balcones Fault Zone and the Luling Fault Zone.
The Balcones Fault Zone consists of a series of semi-parallel faults about 15 miles wide, extending from
Hays County southwest to Bexar County and encompassing the route of IH 35. Ten to 20 miles southeast
of this fault zone, extending in a roughly parallel belt, is the Luling Fault Zone. Total throw of the Balcones
Fault Zone ranges from 900 feet near Austin to 1200 feet in Bexar County. The Luling Fault is less

extensive with a throw of 450 feet.

Northeast of the fault zone is the Edwards Plateau, covered by Edwards limestone except where it has
been dissected by the Guadalupe and San Antonio Rivers. The lower 50 to 75 feet is quite porous and
because it overlies the impervious Glen Rose Formation, forms a widespread aquifer. Permanent springs

issue from the base of the Edwards; caverns and sinkholes are common.
2.1.3 Climate

The area lies within the south-central climatological region, characterized by a modified sub-tropical
climate. Typically, temperatures range from the low 50s to the mid 80s, with an average of 18 days per
year with below-freezing temperatures. In Seguin the average rainfall annually is 30 inches, however, this
can vary considerahly from year-to-year. Within the period of record, 15 inches was recorded for 1925 and
49.5 inches for 1943 (NOAA in Bureau of Reclamation study). Precipitation often falls in the form of heavy
storms, which can occur throughout the year, making the area one of the most flood-prone in the nation.
Prevailing winds during the warmer months are southeasterly, resulting in relative humidities of 50 to 80

percent.
2.1.4 Hydrology

The main water course in the area is the Guadalupe River. It originates in Kerr County on the Edwards
Plateau and flows southeast some 350G miles to the Gulf of Mexico. Its main tributary is the San Marcos
River, which originates from springs within the City of San Marcos, and joins the Guadalupe River near
Gonzales. Also within the study area, Cibolo Creek originates in Bandera County and joins the San
Antonio River in Karnes County. Both the Guadalupe and San Antonic Rivers discharge into Guadalupe

Estuary.

All of the water courses in the region are replenished by surface runoff and the two major aquifers, the
Edwards Plateau and the Edwards underground reservoir. The Edwards Plateau aquifer, situated under

the Edwards Plateau, is composed mainly of Edwards limestone and provides the base flow for streams
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that drain the Edwards Plateau. it extends to the Balcones Escarpment, which marks the beginning of
Edwards underground reservoir. As the streams cross the escarpment, most of the flow is lost, the
Balcones Fault Zone providing the major recharge area for the Edwards underground reservoir.

The Balcones Fault Zone alfows free circulation of ground water through a series of channels and caverns.
The southerly movement of water is blocked by the major faults and decreases permeability of the rock
formations, resulting in a predominantly easterly and northeasterly flow. The lowest natural outlet for the
aquifer is San Marcos Springs, approximately 50 feet lower than Comal Springs. These two springs supply
a substantial portion of the base flow of the Guadalupe River; average rainfall amounting to approximately
25 percent of river flow is measured at Cuero (CH2M Hill 19886).

For the period of record (1934-1982), recharge to the aguifer has averaged 608,000 acre-feet per year.
However, the last 14 of these years have been particularly wet, resulting in levels of recharge
approximately 40 percent higher than average (CH2M Hill 1986}. In 1982, total discharge was 786,000
acre-feet, of which well discharge accounted for 453,000 acre-feet. it has been calculated that, at this
tevel of pumpage, a returh to average recharge conditions would result in a reduction of the combined
discharge from San Marcos and Comal Springs to 135,000 acre-feet per year {40 percent of their 1978-
1982 levels) (CH2M Hill 1986).

Most of the study area is underlain by the Carrizo-Wilcox Aquifer, where fresh to slightly saline water is
available. The Carrizo Sand formation, which overlies the Wilcox Group, is estimated by TWDB to receive
approximately 100,000 acre-feet per year recharge. TWDB considers that, with proper management,
withdrawals can continue to exceed this amount, at least to the year 2020 (CH2M Hill 1986).

2.1.5 Ecological Features

The study area lies within the Texan biotic province. With predominantly pedalfer soils, the area supports
both blackiand prairies and post oak woodlands. Both areas have been heavily impacted by grazing.
Blackland prairies are associated with uniform, dark-colored calcareous clays interspersed with gray acid
sandy loams. Little bluestem is considered the climax dominant vegetation but, together with other native

grasses, is largely replaced in heavily grazed areas.

Post oak savannah occurs in areas of acid sandy loams containing varying amounts of sand and clay,
depending upon the elevation. The dominant species is post oak, which occurs in open stands
surrounded by grasses. More recently, much of the area has been replaced by dense woodiand stands of

post oak and winged elm, which are often cleared to promote grazing.

Along the Guadalupe River the vegetation type depends on the characteristics of the floodplain. Along
minor streams, a narrow band of riparian forest is typical. Wider floodplains are characterized by
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forests with a dense overstory and a well-developed understory and shrub layer. Because the lower
levels are frequently flooded, terracing of vegetation is common. Significant increases in the withdrawal of

water from the river could adversely impact these ecosystems.

Another system sensitive to greater surface water use and/or additional impoundments is the bay and
estuary community. Freshwater inflows to bays and estuaries, particularly at certain times of the year, are
critical to maintain salinity levels and provide nutrients. The majority of Guif fish and sheilfish are
dependent upan the Texas bays and estuaries at some point in their life cycle. Both the Guadalupe and
San Antonio Rivers discharge into Guadalupe Estuary, contributing an average of 1.81 million acre-feet
between 1941 and 1976. TWDB estimates that, of this, 1.62 million acre-feet are required to maintain
commercial fishery harvests at average historic levels (Water for Texas v. 1).

2.2 Populations, Water Demands and Sources
2.2.1 Current Conditions

The current population of the CRWA Service Area is approximately 36,500 persons. Table 2-1 provides a
1989 accounting of population, service connections, and average and maximum daily system usage for
each CRWA member Water Supply Corporations (WSCs}. Though the service areas of the four WSCs
vary, the populations of each service area vary less than 2,000 persons from largest to smallest. Green
Valley currently serves the largest number of customers (10,998), followed by Springs Hill (9,244}, Crystal
Clear (8,349) and East Central (7,998). Variations in average daily water use and per capita also vary little
between WSCs. Green Valley has the highest daily use as well as the highest per capita use rate;
however, East Central, has the second highest per capita use rate which accounts for its high daily
average total use rate. Green Valley has a markedly lower than average number of persons per service
connection. Green Valley has approximately 2.6 persons per connection while all three other WCS have

approximately 3.0 persons per tap.
2.2.2 Historical Uses

TWDB records were examined to establish historical use patterns for each WSC. Monthly data was used
to establish such variables as: total water self-supplied and purchased; maximum and minimum use
months; maximum to average month use ratios; and rates of consumption per service connection. These

data will be important in the design phase of future growth planning for the CRWA.

Table 2-2 and Figure 2-2 show that Green Valley WSC (GVWSC) water use rates started to increase
dramatically around 1979. Interstate Highway 10 cutting directly through the Green Valley WSC service
area and development of New Braunfels as a San Antonio satellite bedroom community, most likely



Table 2-1

CRWA Member WSC Populations and Water Uses

Green Valley Water Supply Corporation

Population Served 10,998

Total Connections 4,189

Average Daily Use (MGD) 1.781

Maximum Daily Use (MGD) 1.900
Springs Hill Water Supply Corporation

Population Served 9,244

Total Connections 3,088

Average Daily Use (MGD)

0.766 (suspect = 1.261 correctedt)

Maximum Daily Use (MGD) 1.668
Crystal Clear Water Supply Corporation
Population Served 8,349
Total Connections 2,783
Average Daily Use (MGD) 1.003
Maximum Daily Use (MGD) -
East Central Water Supply Corporation
Population Served 7,998
Total Connections 2,666
Average Daily Use (MGD) 1.187
Maximum Daily Use (MGD) -
Summary
Persons Average Avg. Daily
Supply Number Per Daily Use Per Cap. Use
Corporation Population Connections Connection __(MGD) {gcd)
Green Valley 10,998 4,189 2.63 1.781 162
Springs Hill 9,244 3,088 2.99 1.261 136
Crystal Clear 8,349 2,783 3.00 1.003 120
East Central 7,998 2,666 3.00 1.187 148
Total 36,589 12,726 5232
Average 2.91 141.5

1t 10-year average use/connection = 408.49 gal/conn/day => based on 3,008 taps, average

use = 1.261 MGD.




Table 2-2

Green Valley Water Supply Corporation Historical Use

January February March April May June
Year | Seli, Purch.b/ | Total Self. o/ ] Purch.b/| Total | Self a/ | Purch.bv| Tolal Self. a/ | Purch.b/| Total Self. &/ | Purch.b/| Total Self. 3/ | Purch. b/ | Tota
1966 6.8 0.0 6.8 6.6 0.0 66 7.4 0.0 7.4 a3 0.0 B3 8.6 0.0 K] 15.0 0.0 15.0
1967 10.7 0.0 10.7 9.5 0.0 9.5 12.6 0.0 126 12.8 0.0 126 15.0 0.0 15.0 18.7 0.0 18.7
1968 13.5 0.0 1356 11.7 0.0 1.7 141 0.0 14.4 12.0 0.0 120 144 0.0 144 135 0.0 13.5
1969 1.0 0.0 1.0 135 0.0 135 141 0.0 14.1 13.8 0.0 138 156.3 0.0 153 19.6 0.0 19.6
1970 16.9 0.0 16.8 14.1 0.0 14.4 157 0.0 16.7 15.0 0.0 15.0 19.0 0.0 19.0 218 0.0 215
1971 18.7 0.0 18.7 19.9 0.0 199 23.9 0.0 23.9 25.8 0.0 258 219 0.0 279 29.2 0.0 28.2
1972 215 0.0 21.5 26.1 0.0 26.1 26.7 0.0 26.7 27.6 0.0 276 30.7 0.0 30.7 30.7 0.0 30.7
1973 31.0 0.0 31.0 21.5 0.0 218 30.7 0.0 30.7 246 0.0 246 374 0.0 ar4 374 0.0 374
1974 31.0 0.0 310 30.7 0.0 307 358 0.0 358 417 0.0 417 383 0.0 393 468 0.0 46.6
1975 276 0.0 276 316 0.0 31.6 34 0.0 341 37.7 0.0 377 38.4 0.0 38.4 384 0.0 8.4
1976 35.0 0.0 85.0 36.8 0.0 36.8 42.0 0.0 42.0 33.8 0.0 338 35.9 0.0 35.9 49.1 0.0 49.1
1977 317 0.0 7.7 40.8 0.0 40.8 405 0.0 405 39.9 0.0 30.9 4.8 0.0 448 €0.2 0.0 60.2
1978 45.4 0.0 454 408 ¢.0 408 384 0.0 384 65.4 0.0 654 70.0 0.0 70.0 718 0.0 7.5
1979 59.8 0.0 59.8 60.3 0.0 503 49.7 0.0 49.7 56.5 0.0 565 68.7 0.0 68.7 764 0.0 76.4
1980 54.6 0.0 54.6 58.0 0.0 56.0 77.0 0.0 77.0 B2.9 0.0 828 €7.5 0.0 67.5 1160 0.0 116.0
1981 76.1 0.0 76.1 67.5 0.0 675 724 0.0 7214 77.9 0.0 178 BO.4 0.0 80.4 93.6 0.0 93.6
1982 708 0.0 70.6 76.7 0.0 767 65.1 0.0 65.1 75.8 0.0 75.8 7.5 0.0 675 56.8 0.0 £6.8
1983 826 0.0 a6 65.4 0.0 65.4 68.4 0.0 68,4 822 0.0 822 103.1 0.0 103.1 101.9 0.0 101.9
1984 118.8 0.0 118.8 91.8 0.0 81,8 87.8 0.0 ar.e 100.7 0.0 100.7 138.1 c.0 138.1 143.6 0.0 143.6
1985 67.2 215 88.7 85.3 183 1046 80.1 29.5 109.6 66.0 335 985 79.8 34,7 1145 110.8 328 143.6
1986 737 285 102.2 706 252 258 94.8 33.8 128.8 139.0 273 166.3 B9.6 273 116.9 98.2 365 134.7
1987 58.8 29 61.5 417 325 742 43.0 4.7 777 1261 451 171.2 103.4 41.1 1445 808 43.0 1338
1988 108.0 LN 142.1 844 29.2 113.6 109.6 35.9 1465 1363 414 177.7 78.9 48.2 1271 152.8 57.7 2105
July August September QOctobar November December
Yosar | Self.a/ | Purch.b/] Total Self. &/ | Purch.b/} _Total Self.a/ | Purch.b/ | Total Self. a/ | Purch. b/ | Total Self. &/ | Purch.b/| Total | Selt.a/ | Purch.bv| Total |
1866 184 0.0 184 | 153 0.0 163 12.0 0.0 12.0 123 0.0 2.3 11.4 0.0 114 10.7 0.0 10.7
1967 208 0.0 208 21.8 0.0 218 138 0.0 138 135 0.0 185 123 0.0 123 12.0 0.0 12.0
1968 16.E 0.0 16.6 21.2 0.0 21.2 129 0.0 12.9 129 0.0 12,8 12.0 0.0 12.0 10.7 0.0 10,7
1969 27.9 0.0 27.9 23.9 0.0 239 19.0 0.0 19.0 16.0 0.0 18.0 14.7 0.0 4.7 150 0.0 16.0
1970 264 0.0 6.4 279 0.0 27.9 24.6 0.0 24.6 184 0.0 184 18.4 0.0 18.4 184 0.0 18.4
1971 36.2 0.0 36.2 25.8 0.0 25.8 21.8 0.0 21.8 19.9 0.0 19.9 18.4 0.0 184 184 0.0 184
1972 322 0.0 .2 338 Q.0 33.8 338 0.0 33.8 288 0.0 28.8 264 0.0 264 270 0.0 27.0
1973 35.9 0.0 359 38.9 0.0 38.9 a3s 0.0 338 32.2 0.0 32 0.7 0.0 30.7 e 0.0 310
1974 62.0 0.0 2.0 485 0.0 435 353 0.0 35.3 414 ¢.0 414 3%.3 0.0 353 33.8 0.0 3.8
1975 485 0.0 485 51.6 0.0 51.6 476 0.0 47.6 44.8 0.0 44.8 381 0.0 38.1 34.7 0.0 34.7
1976 454 0.0 45.4 67.5 0.0 675 45 0.0 45.1 377 0.0 ar7 40.2 0.0 40.2 39,0 0.0 35.0
1877 81.0 0.0 81.0 7.8 0.0 79.8 56.8 0.0 56.8 54.6 0.0 54.6 488 0.0 48.8 451 0.0 45.1
1978 92.1 0.0 2.1 nz 0.0 7.2 50.2 0.0 59.2 €6.0 0.0 86.0 54.6 0.0 54.6 5§5.2 0.0 56.2
1979 733 0.0 733 73.7 o0 737 76.7 0.0 76.7 663 0.0 66.3 66.0 0.0 66.0 513 0.0 513
1980 156.3 0.0 156.3 125.2 0.0 125.2 86.1 0.0 95.1 737 0.0 737 5.8 0.0 75.8 67.8 0.0 €7.8
1981 138.1 0.0 138.1 123.7 0.0 1237 95.4 0.0 95.1 B1.6 0.0 81.6 €9.4 0.0 69.4 70.6 0.0 70.6
1982 52.6 0.0 52.8 163.9 0.0 163.9 1326 0.0 132.6 117.2 0.0 17.2 124.6 0.0 124.6 83.8 0.0 B3.8
1983 936 0.0 83.6 124.9 0.0 1249 1384 0.0 1384 141.2 0.0 141.2 105.6 Q.0 105.6 86.2 0.0 86.2
1984 139.6 0.0 139.6 146.4 249 1713 131.7 414 1731 96.1 353 1314 79.2 35.0 1142 69.7 29.8 09.5
1985 835 374 120.9 84.5 463 1408 140.9 1.6 1725 1114 255 136.6 91.8 264 118.2 1025 255 128.0
1986 1788 43.0 221.9 142.7 503 193.0 116.9 58.9 175.8 114.2 57.1 1713 Ba.8 28.8 112.6 105.6 36.5 142.1
1987 113.2 51.6 164.8 1814 44.2 225.6 124.9 39.9 164.8 138.1 48.2 1863 360.6 448 405.4 88.4 341 122.5
1988 151.0 411 192.1 129.0 164.5 55.5 1313 414 172.7 135.0 39.9 174.9 131.3 34,7 166.0 1114 28.8 140.2

a/  Self-Supplisd Ground & Surface
b Purchased from City of New Braunfels



Green Valiay Water Supply Corporation Historical Use

Table 2-2 (Continued)

Self-Supplied Purchased Total Used
Total Max. Min. Avg. Total Max. Min. Avg. Totai L Min. Avg. No. Annua! Use
AF AF AF AF Max/A AF AF AF AF Mayx/Avg. AF _AF AF AF MaxA Taps AFTap  gal./Tap

1966 1328 18.4 6.6 1.4 1.7 0.0 0.0 0.0 0.0 - 132.8 184 6.6 14 1.7 €50 0.204 66.6
1967 1734 218 05 14.4 1.5 0.0 0.0 0.0 0.0 - 1734 21.8 95 14.4 1.5 €75 0.256 83.6
1968 1652 212 10.7 13.8 1.5 0.0 0.0 0.0 0.0 - 165.2 21.2 10.7 13.8 1.5 - - -
1969 203.8 279 11.0 17.0 1.6 0.0 0.0 0.0 0.0 - 203.8 27.9 11.0 17.0 1.6 -

1870 2363 279 1441 18.7 14 0.0 0.0 0.0 0.0 - 236.3 279 141 19.7 14 - - -
1971 2859 36.2 18.4 23.8 1.5 0.0 0.0 0.0 0.0 2859 36.2 18.4 23.8 1.5 830 0.344 123
1972 3453 33.8 21.5 28.8 1.2 0.0 0.0 0.0 0.0 3453 a3.8 215 28.8 1.2 950 0.363 1185
1973 386.1 39.9 2185 322 1.2 0.0 0.0 0.0 0.0 386.1 a9.9 215 322 1.2 1150 0.336 108.4
1974 4B15 62.0 30.7 40.1 1.5 0.0 0.0 0.0 0.0 4815 62.0 30.7 40.1 1.5 1445 0.333 108.6
1976 4731 51.6 27.6 30.4 13 0.0 0.0 0.0 0.0 4731 61.6 276 384 1.3 1500 0.315 102.8
1976 507.5 675 <R -] 42.3 1.6 0.0 0.0 0.0 0.0 5075 675 33.8 423 1.6 1600 0.317 103.4
1977 630,0 81.0 1.7 52.5 1.5 0.0 0.0 0.0 0.0 - 630.0 81.0 37.7 62.5 1.5 1745 0.361 177
1978 729.8 92.1 33.4 60.8 1.5 0.0 0.0 0.0 0.0 - 729.8 92,1 38.4 €0.8 1.5 1910 0.382 124.5
1979 768.7 767 497 64.% 1.2 0.0 0.0 0.0 0.0 - 768.7 76.7 407 64.1 1.2 2050 0.375 122.2
1980 1048.9 1553 546 87.4 1.8 0.0 0.0 0.0 0.0 - 1048.9 1553 54.6 874 1.8 2210 0.475 154.7
1981 1046.1 13841 67.5 87.2 1.6 0.0 0.0 0.0 0.0 - 1046.1 138.1 67.5 a87.2 1.6 2365 0.442 1442
1982 1087.4 163.9 52.8 80.6 1.8 0.0 0.0 0.0 0.0 1087.4 163.9 52.8 90.6 1.8 2431 0.447 1458
1983 11835 141.2 65.4 89.5 1.4 0.0 0.0 0.0 0.0 - 11935 141.2 €5.4 09.5 14 2500 0.477 155.6
1983 13435 1464 89.7 112.0 13 166.4 414 0.0 13.9 3.0 1508.9 173.1 B7.8 125.8 1.4 2890 0.522 170.3
1985 11135 1409 66.0 2.8 1.5 364.0 483 183 30.3 1.5 1477.5 1725 88.7 123.1 14 3140 047 153.3
1986 1308.0 178.9 70.6 108.0 1.6 453.2 589 25.2 378 1.8 1761.2 219 95.8 146.8 15 3480 0.506 164.9
1987 1470.2 360.6 41.7 1228 2.9 462.1 516 2.9 38.5 13 1932.3 4054 61.5 161.0 2.5 a51e 0.549 178.0
1988 1459.0 1528 78.9 121.6 1.3 596.9 1645 28.8 49.7 33 1847.9 2105 55,5 151.5 1.4 3563 0.510 166.3
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Figure 2-2
Green Valley WSC Historical Water Use and Source
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CANYON REGIONAL WATER SUPPLY STUDY
EXISTING CONDITIONS

contributed to the rapid rate of Green Valley Growth. In 1983 the GVWSC began purchasing water from
the City of New Braunfels to augment their groundwater supplies; a trend which continues to accelerate
with a nearly three-fold increase in water use in the last ten years. The GVWSC water use rates continue to

rise through 1988 and show no signs of the growth slow-down experienced in other areas in recent years.

Table 2-3 and Figure 2-3 show a much slower rate of growth for the Springs Hill WSC (SHWSC). Totally
surrounding Seguin, the SHWSC has exhibited steady growth through the last decade but shows a slight
acceleration since 1983. While Springs Hill is the only CRWA member totally dependent on surface water,
it treats raw water purchased from the Guadalupe-Bfanco River Authority and buys supplemental treated
water from the Cities of New Braunfels and Seguin

The Crystal Clear WSC (CCWSC) has aiso shown a doubling in water use and number of connections in
the last ten years (Table 2-4 and Figure 2-4). A large portion of that increase occurred between 1983 and
1985, probably as a spin-off of the phenomenal growth experienced in the Austin area during the same
period. In recent years, however, the rate of growth in the CCWSC service area has slowed dramatically.
Nearly all its water is provided from wells with occasional small purchases from the City of San Marcos.

Table 2-5 and Figure 2-5 show that East Central WSC (ECWSC) has experienced a similarly high rate of
growth as the GVWSC. However, in recent years the rate of growth has diminished. All of East Central's

supplies are currently purchased from San Antonio.
2.3 Existing Treatment Capacities and Infrastructure
2.3.1 General Description

The four water supply corporations which comprise the CRWA currently provide service to an estimated
36,500 persons within an area of approximately 618 square miles. Figure 2-6 provides an overview of the
service area boundaries for the individual corporations along with the location of major production,
treatment, and storage facifities, high service booster stations, and major transmission and distribution
lines. The CRWA provides service primarily to rural Guadalupe County; however, service is also provided
to portions of Bexar, Comal, Hays, and Wilson Counties. Green Valley and Crystal Clear water supply
corporations utilize groundwater sources and interconnects with local municipal suppliers to provide
service to their respective service areas. Springs Hill Water Supply Corporation obtains the majority of its
supply through a surface water source on the Guadalupe River. The balance of the Springs Hill supply
requirement is provided through an interconnect with the City of New Braunfels. East Central Water

Supply Corporation cbtains all of its supply from the San Antonio City Water Board via two interconnects.



Table 2-3

Springs Hill Water Supply Corporation Historical Use

January February March April May June
Year | Seit. a/ | Purch.b/| Total Self.as ] Purch. b/| Toial | Selt.a/ | Purch. bv| Total Seff. a/ | Purch. b/ | Total Seif.a/ | Purch.b/] Total | Self.a/ | Purch.b/] Total |
1978 0.0 44.8 4.8 0.0 56.3 56.3 0.0 4.9 449 0.0 449 44.9 0.0 37.7 377 0.0 44.0 a4.0
1979 0.0 615 61.5 0.0 48.9 489 0.0 48,9 48.9 0.0 419 419 0.0 553 653 0.0 547 54.7
1980 0.0 454 454 0.0 39.7 38.7 0.0 48.0 48.0 0.0 52.3 523 0.0 §1.3 513 0.0 5§76 57.6
1981 0.0 45.5 45.5 0.0 38.5 395 0.0 51.6 51.6 0.0 62.8 62.8 0.0 61.0 61.9 0.0 64.6 84.6
1982 0.0 57.1 57.1 0.0 39.0 39.0 0.0 554 55.4 0.0 69.7 66.7 0.0 67.8 67.8 0.0 774 774
1983 0.0 434 434 0.0 40.2 402 0.0 74.0 74.0 0.0 69.8 £€9.8 0.0 78.6 788 0.0 37 n7
1984 0.0 863 88.3 0.0 707 707 0.0 81.6 81.6 0.0 89.6 896 0.0 9€.8 96.8 0.0 108.6 108.6
1985 0.0 32.1 321 0.0 52.6 526 0.0 47.3 47.3 0.0 41.2 41.2 0.0 511 511 0.0 51.7 51.7
1888 0.0 104.3 104.3 0.0 a85.1 B5.y 0.0 86.3 86.3 0.0 105.5 105.5 0.0 107.8 107.6 0.0 105.8 105.6
1687 0.0 848 84.8 0.0 191 78.1 0.0 84.7 B4.7 0.0 1015 1015 0.0 131.5 1315 0.0 96,7 96.7
1988 0.0 10321 103.1 0.0 92.2 92.2 0.0 99.2 99.2 0.0 103.5 103.5 0.0 1225 122.5 0.0 143.4 143.4
July Auqust Saptember October Navember December
Year | Seit. s/ | Purch.bs| Total Selt. &/ | Purch. b/ | Totat Self. a/ | Purch. bv | Total Self. o/ | Purch. b/ | _ Total Self. &/ | Purch. b/| Total Self, Purch. b/ | Total |
1978 0.0 673 67.3 0.0 40.6 40.6 0.0 64.4 64.4 0.0 60.0 60.0 0.0 M4 344 0.0 31.0 31.0
1979 0.0 674 674 0.0 653 653 0.0 49.9 49.9 0.0 619 61.9 0.0 49.6 496 0.0 411 411
1980 0.0 81.1 81.1 0.0 41.9 419 0.0 58.0 58.0 0.0 54.3 543 0.0 55.9 55.9 0.0 50.1 50.1
1881 .0 746 74.6 0.0 86.1 86.1 0.0 581 58.1 0.0 79.3 793 0.0 801 801 0.0 61.9 61.9
1982 0.0 99.6 89.6 0.0 113.0 1130 0.0 81.1 91.1 0.0 80.4 804 0.0 53.5 53.5 0.0 55.6 55.6
1983 0.0 97.0 97.0 0.0 90.8 80.6 0.0 93.0 83.0 0.0 €66.3 663 0.0 65.1 65.1 0.0 95.8 95.8
1984 0.0 1034 103.4 0.0 1151 115.1 0.0 99.6 89.6 0.0 ar.7 977 0.0 793 7¢.3 0.0 69.6 69.6
1985 0.0 49.8 43.8 0.0 76.4 764 0.0 444 44.4 0.0 44.0 44.0 0.0 54.8 54.8 0.0 495 49.5
1986 0.0 142.7 142.7 0.0 117.7 1177 0.0 113.9 1139 0.0 110.4 1101 0.0 100.1 100.1 0.0 98.3 98.3
1087 0.0 72,8 728 0.0 1173 1173 0.0 67.2 67.2 0.0 74.7 747 0.0 54.3 543 0.0 63.0 68.0
1968 0.0 156.0 156.0 0.0 1634 163.4 0.0 149.5 148.5 2.0 124.4 124.4 0.0 1124 1124 0.0 1153 115.3
a/ Seli-Supplied Ground & Surface.
& Purchased from City of New Braunfels, City of Seguin & GBRA.
3eif-Supplied Purchaged Total Lsed
Total Max, Min. Avg. Total Max, Min. Avg. Total Max. Min, Avg. No. Annual Uge

Year AF AF AF AF Max/Avg, AF AF AF AF Max/Avg. AF AF AF AF Max/Avg. | Taps AF/Tap__ gal./Tap
1878 0.0 0.0 0.0 0.0 - 5703 673 31.0 47.5 14 5703 673 31.0 475 1.4 1428 0.399 130.2
1879 0.0 0.0 0.0 0.0 - 646.4 674 411 539 1.3 646.4 674 411 653.9 1.3 1583 0.408 133.1
1880 0.0 0.0 0.0 0.0 - 6356 B1.1 39.7 53.0 1.5 6835.6 81.1 39.7 53.0 1.5 1683 0.378 1231
1881 0.0 0.0 0.0 0.0 - 766.0 86.1 39.5 63.8 1.3 7€6.0 86.1 39.5 63.8 13 1798 0.426 138.8
1982 0.0 0.0 0.0 0.0 - B58.6 113.0 39.0 71.6 1.6 859.6 113.0 39.0 716 1.6 1893 0.454 148.0
1983 0.0 0.0 0.0 0.0 - BB75 7.0 40.2 740 1.3 8a7.5 97.0 40.2 74.0 1.3 2012 0.441 143.8
1983 0.0 0.0 0.0 0.0 . 1088.3 1151 69.6 91,5 13 1098.3 115.1 69.6 95 1.3 2207 0.498 162.2
1985 0.0 0.0 0.0 0.0 - 584.9 764 32.1 49.6 1.5 5949 764 321 49.6 1.5 2314 0.257 B3.8
1986 0.0 0.0 0.0 0.0 - 1277.2 1427 a5.1 106.4 1.3 1277.2 142.7 85.1 106.4 13 2800 0.456 148.7
1687 0.0 0.0 0.0 0.0 - 1048.5 1173 54.3 87.4 1.2 1048.5 117.3 843 87.4 13 2826 0.371 120.8
1588 0.0 0.0 9.0 0.0 - 1409.2 163.4 79.1 117.4 1.4 1409.2 1832.4 79.1 117.4 1.4 2000 0.436 158.4
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CAMERON COUNTY REGIONAL PLANNING STUDY
FUTURE WASTEWATER COLLECTION, TREATMENT AND DISPOSAL OPTIONS

Table 5-16
Proposed Lift Stations
Sub-Area E Colonias

Estimated Estimated
Lift Station Flow Rate Brake Cost
Designation {gpm) Horsepower $) a/
LS-1E 480 5.00 $150,000
LS-2E 200 3.50 $126,000
LS-3E 195 3.00 $114,000
LS-4E 120 1.50 $72,000
| S-7E 85 1.50 $82,500
LS-8E 78 6.50 $162,500
LS-11E 80 2.50 $100,000

&/ From Figure 5-22




Table 5-17
Estimated Cost of Wastewater Treatment Plants
Cameron County Sub-Area E Colonias

69-G

Treatment Plants
Function
STP-1E STP-2E STP-3E STP-7E
1. Construciion Cost a/ $414,207 $519,984 $178,227 $58,167
2. Engineering b/ $20,710 $25,999 $8,911 $2,008
3. Land Acquisition ¢/ $20,000 $20,000 $20,000 $20,000
4. Surveying/staking d/ $12,426 $15,600 $5,347 $1,745
5. Legal and Administrative fees o/ $10,355 $13,000 $4,456 $1,454
6. Permitting and fess {/ $6,284 $10,400 $3,565 $1.163
7. Contingencles o/ $62,131 $77,998 $26.734 $8,725
TOTAL $548,114 $682,980 $247,239 $94,163

o/ All costs assume 1980 dollars {0% Infiation)
b/ Based on 5% of construction cost
¢/ Based on current astimated cost ot $5,000/acre

d/ Based on 3% of construction cost
o/ Based on 2.5% of construction cost

f/ Based on 2% of construction cost
9/ Based on 15% of construction cost

AQNLS DONINNY1d TYNOID3Y ALNNOD NOHIWYD

SNOLLAO TWSOdSIA NV LINTFWLYSHL "NOLLOITIOO HILVMILSYM FHNLNS
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Table 5-18

Cost Comparigon for Sewserad System vs On-Slte Wastewater Disposal
Cameron County Sub-Area E Colonlas (@:QIC " szf?fﬂ ron /lﬂ,ll s

Total
Colonla 2020 2020 WWTP Sewer Sewered On-Slte
Identification 2020 2020 Unit Denslty Discharge Cost &/ Cost b/ Cost ¢/ Cost d/
Number Population Unlts {Units/Acre) (GPD) (%) {$) (%) {$)
A B C D E F G H !
1E,4E,8E,12E,13E 1,648 336 1.56 164,800 $454,948 $1,580,332 $2,035,280 $1,680,000
2E 680 139 2.78 68,000 $199,469 $566,019 $765,488 $695,000
3E 662 135 2.29 66,200 $194,718 $585,266 $779,984 $675,000
5E,10E 268 158 0.59 26,800 $90,732 $2,073,556 $2,164,288 $790,000
6E 211 85 0.45 21,100 $75,688 $750,817 $826,505 $475,000
7E 281 57 3.56 26,100 $94,163 $261,333 $355,496 $285,000
8E 218 45 1.41 21,800 $77,536 $265,995 $343,531 $225,000
11E 261 53 2.41 26,100 To Los Fresnos $439,666 $439,666 $265,000
EoGg ere

a/ Includes construction cost, engineering, land acquisition, administrative fees, permitting fees, and contingencles.
b/ Cost based on preliminary design schematics. See pertinent section of report for detalled schematics and assoclated costs.

c/ F4+G

d/ Based on mounded pressure-dose system at $5,000/unlt

AGNLS DNINNY1d TWNOID3H ALNNOD NOHIWYD

SNOLLIO TVSOdSIQ ONY LNIFWLYIHL 'NOILOITIOD HALYMILSYM 3HNLAL
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Cameron County Regional Water and Wastowater
Planning Study

Figure 5-25
Site Map for Cameron Park (1B}

Prepared For:
Texas Water Development Board
\ and Cameron County Water Development Board

” \ \ The W Prepared By:
I \ \ e Water Resourcas Planning Group

I N Auggst 1990
j .

Secala
[
- TEM
6" Service Connec tion 1,495 FA
i 8 SDR—-35 PVC Sanitary Sewer 32,365 LF
i 10" SDR-35 PVC Sonitory Sewer 4,080 LF
- I 17 SDR-35 PVC Sanitary Sewer 1,100 LF
15" SDR-35 PVC Sanitory Sawer | 300 LF
18 SDR-35 FVC Sanitary Sewer | 865 LF
Clean Qut | 34 EA
Magnhole 149 EA
- 6" PMC Force Main 3,350 LF
LS—181 8y PUB.
L5—1B2 590 GPM 1 _Ea
LS-18) 370 GPM 1 _EA
TOTAL ESTIMATED COST ] $ 3.413.000 i
i 2020
Populati
Colonia Aj 2020 Densily 2020 Oensity
Designoti Colonio Name (Ac) | Papulatien (Cap/Ac) | Units
B Cameron Park 360 7.327 20.35 95
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Cameron County Regional Water and Wastewater
Planning Study

Figure 5-27
Area Map of Olmito (2B)

Prc%nr-d For:
Texas Water Development Board

an
Cameron County Water Developmant Board

Prepored By:
The Waler Rasocurces Planning Group

August 1990




Force Main to
Hacienda Gardens
Lift Station

2020 2020
Population Unit
Colonia Araa 2020 Density 2020 Density
Designation| Colonia Nome {Ac) | Poputation | (Cap/Ac) | Units | (Units /Ac)
28 Olmite 387 8,532 9.13 2 1.88

Internal Wastewaoter Colleclion Sysiem

Quantities Estimate
ITEM QUANTITY
& Service Conneclion 721 EA
& SDR-35 PVC Sanitary Sewer 42,910 LF
10" SDR-35 PVC Sanilary Sewer 900 LF
12° SDR-35 PVC Sanilary Sewer 2,850 LF
15" SDR-35 PVC Sonitary Sewer N/A
18" SOR-35 PVC Sonitary Sewer N/A
Clean Out 46 EA
Manhaole 108 EA
4" PYC Force Main N/A
6" PVC Force Main N/A
& PVC Force Main N/A
10" PYC Force Main 10,900 LF
17 _PVC Force Main N/A
LS-281 830 GPM (8.0 HP 1 EA
LS -282 900 GPM (12.5HP I EA
TOTAL ESTIMATED COST 4 2,877,866

Camercn County Regional Wéter and Wastewater
Planning Study

Figure 5-28
Site Map of Oimito (2B)

Prepared For:
Texas Water Development Board
and Cameron County Water Development Board

Prepared By:
The Water Resources Planning Group

August 1990
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Figure 5-29
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Prepared For:
Taxas Watsr Development Board

and
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Prapared By:
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NORTH

4
L lv Scale: 71"=4400C"

LS—36
? ———— ————— - —
— i: 1o" J
— ——
1Force Main to Central Ave. Lift S(utionl
2020 2020 |
Population Unit
Colonia Areg 2020 Density 2020 Density
Designation{ Colonic Nome (Ac) | Population | (Cap/Ac) | Units | (Units/Ac)
38 Stuart_Subdivision 50 1,960 39.20 401 8.02
Internal Waostewater Collection System
Quantities Eslimate
ITEM QUANTITY
6 Servica Cannection 401 EA
8 SDR-35 PVC Sonitary Sewer 9,250 LF
107 SDR-35 PVC Sanitory Sewer 800 LF
127 SDR_35 PVC Sanilary Sewsr NJA - Cameron County Regional Water and Wastewater
15" SDR-35 PVC Saniary Sewer N/A ] Planning Study
18" SDR~35 PVC Sanilary Sewer N/A
c:::h ocl):t 284 Y Figure 5-30
+ B Force Waim N7A Site Map of Stuart Subdivision (3B)
6 PVYC Force Main N/A
8" PVC Force Main 2.000_LF P
. . repared For:
10° PVC Force Main N/A
1Z_PVC Force Main ] N/A Texas Water Development Board
L5-38 530_GPM_(6_HF) 1 EA and Cameron County Water Development Board
TGTAL ESTIMATED GOST § 831,300 Prepared By.
The Water Resources Planning Group
August 1990




NORTH

___T
| |
wj

Force Main from LS.
}—“on Colonia 278

Scale.- T =800"

Aven ue—}

BOCACHICA HWY. { L$-218
-— | e p——
= (.
10 Force Mgin from LS. on
I Browne Hwy. & Bocachica Bivd.

_ Cora 2020 2020
581 Neg Subdron 62 1785 7430 | 8 | <18
708 | Unnemed O (Keher's Comer) Z 243 1105 | % 237
718 | Taxaw 4 33 703 [AT) 50 120

ntemol Wostewster Collection Systam
Quontities Estimate

2020 w0
Pepuigtion Umit L__ — I

acvg Durtasty Dens - I
Coloniq Name (Ac} | Population | (Cop/Ae) | Units (Ur-'\:/?c)

ITEM SUANTITY
& Servica_Cennection 258 £A
[0 SOR=35 A Sonitary Sewar 5,320 LF
[ 10" SOR-35 PVC Sanitory Sewer 2,400 LF —_—ee
[ 17 SOR—35 PVC_ Sanitory Sewer N/A —
| 15" SOR—35 PVC Sondory Sewer N/A I
1& SOR—35 PVC Sanitory Sewer N/A
Cleon Ot 10 €A
[ 2) EA
" _PYC_Force Man N/A
_PVC Force Main N/A
§_PVC_Fooe dain NIA w
T0-_PVC Force Main N/A =}
1 17 _PVC Force Main 14,500 LF 4
5-58 3% &P 15 78 ) ¥
TOTAL ESTRATED COST $ 1.010,305 l <
- | 3
ernel Woutewqler Collection Syslem g
stimale =
O QUANTITY I -
8 Service Connection T A
€ SOR—35 PVC Sandary Sewer 3430 IF y
10" SOR—38_AVC Sonftory Sewer W/A
| 17 SOR-35 PVC Sonitary Sewer W/A
[ 15 SDR-35 PvC Sonfary Sewer W/A
Iiﬂr-lﬁMSMmS-tv N/A J— = \
Ceon Oui 4 EA
Mannole 3 A — \
& PC Force Wom N/A
5 PVC Force Main M/A
& PG Force Main N/A
10_PYC Force Wan N7A
17 PVC Force Mon N/A

{
|
?
H

T QUANTITY |O \\
& Sarvice Connection S0 EA h— ——— — E—— . — —— v Gte—— s——
| & SDA-35 PVC Sonilory Sewer 2,850 LF
|_td SOR-35 PV Somd Sell wlr 2,400 L5
o ceim o
|15 —. Sonit: Sewer N,
T8 SDR-35 FVC Sonflory Seww N/
Gaan Ot L Cameron County Regional Watser and Wastewater
¥ PC force wain H7A Piannlng Smy
& P Force Main N/A
& P Force lain WA
e o Figure 5-31
] 4 1 €A . . Y
e S o E, Site Map of King Subdivision (5B)
Prepared For:
Texas Water Development Board

and CGameron County Water Development Board
Prepared By:
The Water Resources Planning Group
August 1990




INDIANA AVENUE ——

pmpny
\
L]

Soala:

126

L4

NORTH

7" =400"

Ls-128CH

Force Main to
Colonia 278

2020 2020
Population Unit
Colonia Areg 2020 Density 2020 Density
Designation| Colonia Name (Ac) | Population | (Cap/Ac) | Units | (Units/Ac)
128 Barrio Subdivision 18 389 21.61 79 4.39
Internat Wostewater Collection Syslem
Quontities Estimate
ITEM QUANTITY
6" Service Connection 79 EA -
8" SDR-35 PVC Sanitary Sewer 2,450 LF ]
10" SDR-35 PVC_ Sanitary Sewer N/A _
12" SDR-35 PVC Sonitary Sewer N/A
15" SDR-35 PVC Sanitary Sewer N/A -
18" SDR-35 PVC Sanitary Sewer N/A ]
Cleon Qut 2 EA
Manhote 7 EA
4 PVC Force Main 2,200 LF ]
8" PVC Force Main N/A
B" PVC Force Mein N/A
10" PVC Force Main L N/A -
12" PVC Force Main N/A
LS-128B 120 GPM (2 HP) 1 EA
r TOYAL ESTIMATED COST 3 27629

Planning Study

Cameron County Reglonal Water and Wastewater

Figure 5-32

Site of Barrio Subdivision (12B)

Prepared For:

Texas Water Development Board
and Cameron County Water Development Board

Preparad By:

The Water Resources Planning Group

A&qust 1990




L__Force Main to L.S. an]
Bocachica Hwy.
OLS-I?B
1'[ ?
178
5
; l
T
w
-
= —————— ——————
g > =
o
————
[ Colonia Area 2020
Designation| Colania Name {Ac) | Population
I 178 Saldivar () 33 272

Internal Wastewater Collection System
Quontities Estimate

ITEM QUANTITY

& Service Connection 56_EA

8" SCR-35 PVC Sonitory Sewer 3980 LF
10" SDR-35 PVC Sanitary Sewer N/A
127 SDR—35 PVC Sanitory Sewer N/A
15" SDR-35 PVC Sanitcry Sewer N/A
18" SO0R-35 PVC Sanitory Sewer N/A
Clecn Out 4 FA
Manhole 12 EA

i 3" PVC Force Main 1,500 LF
6" PYC Force Main N/A
8" PVC Force Main N/A
10" PVE Force Main N/A
127 PVC Force Main N/A
[S-178 B85 GPM {1.5 HP) T EA

TOTAL ESTIMATED COST $ 282,672

NORTMH
="

Scale: 717 =ag00"

Cameron Gounty Regional Water and Wastewater
Planning Study

Figure 5-33
Site Map of Saldivor (II) (17B)

Prepared For:
Texas Water Development Board
and Cameron County Water Development Board

Prapared By:
The Water Resources Planning Group

August 1920




| VERMILION AVE. @
INDIANA AVENUE l

S R e e
|
I
|
|
I

|

2/B
|

| [Force Main to 278B]
=1 | - = LEt— _l.__

———— — — — —
(5LS—23B
LS~278
2020 2020 -
Population Unit Force Main to L.S. on
Colonia Areo 2020 Density | 2020 { Density l{ketler's Carner (218);
Designotion| Colonic Name {Ac) | Population | (Cap/Ac) | Units | (Units/Ac) Intersection of Bocachica Hwy
238 Ilinois Heights 25 204 B.16 42 1.68 & Indiang Ave.
278 Unnomed B (HWY 802) 22 97 4.41 20 0.91
238
Internal Woatewater Collection System
Quantities Estimate
ITEM QUANTITY
6" Service Connection 42 EA
8" SDR—J5 PVC Sanitary Sewer 4,800 LF
Clean Out 3 EA
Manhole 15 EA
3" PVC Force Main 1,500 LF
15-238 51 GPM (1 HP) 1 EA
TOTAL ESTIMATED COST $ 271,212
278
e Wemtewarer OoTee o St Cameron County Reglonal Water and Wastewater
Quoantities Estimgte Plannlng StUdy
ITEM QUANTITY .
6" Servica Connection 20 EA . . F.:lgur? 5_34
& SDR-35 PVC Sonitory Sewer | | 3,050 IF Site Map of linois Heights and Unnamed B
Clegn Out 3 EA (238 and 278)
Manhele 9 EA
6 PVC Force Main 7,000 LF Prepared For:
LTSO_;:BESTN,A,@DGE.;S? ) - 410 25'; - Texas Water Development Board
: and Cameron County Water Development Board
Prepared By:
The Water Resources Planning Group
August 1990




NORTH

Scale: 7" =<400"
L4 2020 2020
Population Unit
Colenia Areg 2020 Density 2020 Density
Designation| Colonia Name (Ac) | Poputation | (Cop/Ac) | Units | (Units/Ac)
268 Unknown 33 117 3.08 24 063
268
e Internal Wastewater Collection System
z Quoantiities Estimate ]
\i ITEM QUANTITY
Z 6 Service Connection 24 FA mﬁ
2 8" SDR-35 PVC Sanilary Sewer 4,730 LF
® 10" SDR-35 PVC Sanitary Sewer N/A
12° SDR-35 PVYC Sanitary Sewer N/A
15" SDR—-35 PVC Sanitary Sewer N/A
18" SDR-35 PVC Sanitary Sewer N/A
Clean Qui 3 EA ]
Manhole 12 EA
LS-268 2" PVC Force Main 3,500 LF
——— S - 6 _PVC Farce Main N/A
L > 8 PVC Force Main N/A
10" PVC Force Main N/A
[LForcc Main to L. S on Bocuchica Hwy. lsl‘ZQBFB’VC Fgg:ec::"}z hie) 1N{::
TOTAL ESTIMATED COSY $ 316,660

Cameron County Regional Water and Wastewater
Planning Study

Figure 5-35
Site Map of Unknown (26B)

Prepared For:
Texas Water Davelopment Board
and Camercn County Water Development Board

Prepared By:
The Watsr Resources Planning Group

Auqust 1990
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Camercn County Regional Water and Wastewatler
Planning Study

Figure 5-36
Area Map of Ofmito, San Pedro/Carmen
Barrera, and Villa Cavazos (2B, 4B, and 11B)

Prepared For:
Texas Water Development Board

an
Cameren County Water Development Board

Prapared By:
The Waler Resxources Planning Group

August 1990




Force Mgin from Colonig
Wi Vilta Cavazos (118)

2020 2020
Population Unit
Colonia Area 2020 Oensity 2020 Density
Designation| Colonia Name (Ac) | Popufstion | (Cap/Ac) | Units | (Units/ic)
4B San Pedro/Carmen/Barrera Gd. 63 | 1,450 23.02 295 470

Intemgl Wastewaoter Collection System
Quantities Estimate

ITEM CUANTITY

6" Service Connection 296 EA

8 SOR-35 PVC Sonitary Sewer 8.850 LF
10" SDR-35 PVC Sonitory Sewer 350 LF
127 SDR-3% PVC Sanitary Sewer N/A
15" SDR-35 PVC Sanitory Sewer N/A
18" SOR-35 PVC Sanitary Sewer N/A
Clean Out 8 EA

Monhole 28 EA

4~ PVC Force Main 100 LF
§ PVC Force Main N/A
8 PVC Force Main N/A

10" _PVC Force Main 16,000 LF
12" PVC Force Maoin N/A
LS-4B81 300 GPM_(3.0HP) 1_Ea
t5—4B2 520 GPM (B.5HP) T EA

TOTAL ESTIMATED CDST $ 1,112,964

Force Main to Colonia
Villa Nueva (88)

Cameron County Reglonal Water and Wastewater
Planning Study

A Figure 5-37
Site Map of San Pedro/Cammen Barrerra (4B)

Prepared For:
Texas Water Development Board
and Cameron County Water Development Board

Prepared By:
The Water Resources Planning Group

August 1990




U.S. Hwy 281

NORTH
o

Scale: "' =600"

/

2020 2020 U.S. HWY ZSTI
Population Unit
Coianig Area 2020 Density 2020 Density I
Designation| Colonia Neme (Ac] | Popuiation | {Cap/Ac) | Units | (Units/Ac) ,
118 Villa_Cavazos | 3571 399 | 1140 [ a1 PR /
Interna! Wastewater Collection System , /
Quantities Estimate
ITEM QUANTITY /
6" Service Connection 81 EA ,
8 SDR-35 PVC Sanitary Sewer 5,250 LF
10" _SDR=-35 PVC Sonitgry Sewer N/A l
127 SOR—-35 PYC Sanitory Sewer _N/A L
15" SDR-35 PVC Sanitary Sewer N/A
18 S0R-35 PVC Sanitary Sewer _N/A
Clean Qut 3 BA
Manhole 14 EA
4 PVC Force Main 7.500 LF LS-11B Farce Main to Colonia
6" PVC Force Main N/A San Pedro (48)
8 PYC Force Main N/A
10" PVC Force Main N/A
127 PVC Force Main N/A
{S-118B 120 GPM {4 HP) 1 EA
TQTAL ESTIMATED COST | $ 490,423 ]

Cameron County Regional Water and Wastewater
Planning Study

Figure 5-38
Site Map of Villa
Cavazos (11B)

Prepared For:
Texas Water Development Board
and Cameron County Water Development Board

Prepared By:
The Water Resourcas Planning Group

AEgLust 1990
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lanning Study

Figure 5-39
Area Map of Cameron Park, Haclenda
Gardans and Vitia Nueva (1B, 7B, and 8B)

Prepared For:
Texas Water Deavelopment Board

and
Cameron County Water Development Board

Prepared By:
The Water Resources Planning Group

August 1980




HAGIENDA GARDENS
LIFT STATION (P.U.B.)

2020 2020
Population Unit
Colonia Areg 2020 Density 2020 Density
Designation| Colonia Name (Ac) {Population | (Cap/Ac) | Units { (Units/Ac)
78 Hacienda Gardens 51 944 18.51 193 3.78
Internal Woatewater Collection System
Quantities Estimate
ITEM i QUANTITY
6" Service Connection 193 _£A
8 SDR-35 PVC Sanitary Sewer 10,000 LF
10" SDR-35 PVC Sanitery Sewer N/A
12" SDR-35 PVC Sanitary Sewer N/A
15" SDR-35 PVC_Sanitary Sewer N/A
18" SDR-35 PVC Sanitary Sewer N/A
Clean Out 9 EA
Manhole 26 EA
4" PVC Force Main N/A
6" PVC Force Mgin N/A
8" PVC Force Main N/A
10° PVC Force Main N/A
12°° PVC Force Main N/A
L.S. HACIENDA GARDENS BY P.U.B.
TOTAL ESTIMATED COST § 455,694

NORTH

Scale:r 17 =—=x00’

Cameron Caunty Reglonal Water and Wastewater
Planning Study_

] Figure 5-40
Site Map of Hacienda Gardens (7B)

Prepared For:
Texas Water Development Board
and Cameron County Water Development Board

Prepared By:
The Water Resources Planning Group

August 1990




Force Main from
Colonia San Pedro

(48)

US. HwY 281 -~

o
2020 2020
Population Unit
Colonia Area 202G Density 2020 Density
Designation| Colonic Name (Ac) | Papulation | {Cap/Ac) | Units | (Unils/Ac)
88 Vila Nueva 64 798 12.47 163 2.55
Internal Wostewoler Collection System
Quanlities Estimate
ITEM QUANTITY
6" Service Connection 183 EA
8" SDR-35 PVC Sanitery Sewer 2,600 LF
10° SDR—35 PVC Sonitary Sewer N/A
12° SDR-35 PVC Senitary Sewer 5,400 LF
15 SDR-35 PVC Sonitary Sewer N/A
18" SDR-35 PVC Sonitary Sewer N/A
Clean Gut 4 EA
Manhole 19 EA
4" PVC Force Main N/A
6 PVC Force Main N/A
8" PVC Force Main N/A
10" PVC Force Main N/A
12" PVC Force Main N/A
MILITARY HWY. L.S. BY P.U.B.
TOTAL ESTIMATED COST § 493,366

NORTH

Scale: 17=800*

Military Hwy. North
Litt Station (P.U.B.)

U.S. Hwy 281

Cameron County Regional Water and Wastewater
Planning Study

Figure 5-41
Site Map of Villa Nueva {8B)

Prepared For:
Texas Water Development Board
and Cameron County Water Development Board

Prepared By:
The Water Resources Pianning Group

August 1990
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Preparad For:
Texsas Water Devslopment Board

and
Cameron County Water Development Board

Praparad By:
The Water Resources Planning Greup

August 1590




Forca Main from Colonia
Valle Hermosa {25B8)

68

m SOUTHMOST ROAD
T Ee || =  —

e = e e e
OKLAHOMA AVENUE

| /
| y
T
LS-682 w
=z
Force Main to g
Dakota Southmost Rd. \ &
Lift Station
&
2
Scocale: 7"=600" - -
2020 2020
Population Unit
Colanio Areq 2020 Density 2020 Density
Dasignation| Colonia Name (Ac) | Population | (Cap/Ac) | Units | (Units/Ac)
68 Alaboma fArkansas {la Coma) 242 1,022 4.22 208 0.86
Interncl Wastewater Collection System
Quantities Estimate
ITEM QUANTITY
€ Service Connection 208 EA
8" SDR-35 PYC Sanitary Sewer 22,200 LF
107 SDR-35 PVC Sanitary Sewer N/A
12" SDR-35 PVC Sanitory Sewer N/A
15" SDR-35 PVC Sanitary Sewer N/A
18" SOR—=35 PVC Sqnitary Sewer N/A
Clean Out 8 EA
Monhole S9 EA
4" PVC Force Main 2,100 LF
6" _PVC Force Main 10,000 LF
8" PVC Force Moin N/A
10° PVC Force Main N/A
12" PVC Force Main N/A
LS-681 110 GPM_(1 HPY 1 EA
LS - 682 495 GPM {11.5HP 1 EA
TOTAL ESTIMATED COST $ 1,290,635

[Force Main to Munhole]——l

Cameron County Regional Water and Wastewater
Planning Study

Figure 5-43
Site Map of Alabama/ Arkansas (L.a Paima)
(68)

Prepared For:
Texas Water Development Board
and Cameron County Water Davelopment Board

Prepared By:
The Water Resources Planning Group

August 1990




Force Main to Colonia ——
511 Crossroads (22B)

Ls—g8 O

NORTEH
7
T

Scale: 1" =400’

|

L]

»
'

INDIANA AVENUE

2020 2020
Poputation Unit
Colonia Area 2020 Density 2020 Density
Designalion| Colonia Name (Ac) | Population | {Cap/Ac) | Units | {Units/Ac)
98 Villa Pancho 74 B03 815 123 1.68

Internal Wastewoler Callection System
Quantities Estimate

ITEM QUANTITY
6" Service Connection 123 EA
B~ SDR-35 PVC Sanilary Sewer 4,200 LF *_1
10" SDR--35 PVC Sanitary Sewer N/A
12" SDR-35 PVC Sanitary Sewer N/A
15" SDR-35 PVC Sanitary Sewer N/A
18" SDR—35 PVC Sonitary Sewer N/A
Cleon Out 2 EA
Manhole 11 EA
4" PVC Force Main 1,400 LF
68" PVC Force Main N/A
8" PVC Force Main N/A
[~ 10°_PVC Force Main N/A
12" PVC Force Main N/A
LS-98 180 GPM(2.5 HP) 1 EA
TOTAL ESTIMATED COST $ 276.495 )

Cameron County Reglonal Water and Wastewater
Planning Study

Figure 5-44
Site Map of Villa Pancho (9B)

Prepared For:
Texas Water Development Board
and Cameron County Water Development Board
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August 1990
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<< gDakoa Ave /FM=-511 ol
o Lift Staton
3 and I
=5 Force Main
(=
|z | e | |
1a0” +
- — | — — — .
e e e ] e — '
@ 107 —
| I I I I From LS-228
o | |
internal Wowtawgter Collaction System I [
Quontites Estimote
MEM QUANTITY I o I
& Servica Connection 118 EA
T _SOR-J5 P Sonitary Sewer £.200 LF 108
10 _SOR-35 PVC Sanitary Sewer 900 LF I |
17 _SDR-35 PVC Saonitary Sewer N/A
15" _SDR-35 PVC Sonitory Sewsr M/A
18 SDR-J35 PV Sanitory Sewer N/A
Claan Out 8 EA
Manhole 18 EA
4 PVC Force Nan N/A R
& PV Forca Main N/A
& FVC Forcs Wan /A I j
310 PVC Force Mam N/A x
1L PVC Fored Main N/A
LS. !N DAKOTA AVENUE BY Pu.B li I
TOTAL ESTMATED COST $ 318,399 e —
248 i 2020 2020
" Population Unit
w ter Col . A
I e i Sratem ] Colanig Area | 2020 Density | 2020 | Density
— T Designation| Colania Name {Ac) | Population | (Cap/Ac) | Units | {Units/Ac)
- - 108 Pleasant Meadows 41 584 14.24 119 2.90
& Service Connecticn 40 EA - -
F SOR-35 PVC Samiory Sewer 7.930 F 248 Unknown (Brownsvilie Airport) 21 195 3.28% 40 1.80
[ 10" SOR-35 PVC Sonitary_Sawer N/A 288 21 9 88 $.78 13 2.00
1 SOR-33 PVC Sonitory Sewer N/A
15° SDR-3S PVC Sonilary Sewer N/A
18" SDR-)5 PVC Somstary Sawer N/A
Clean Out T & M
Manhole 8 A From LS-15B
4" PVC Forts Mo H/A
E"_PVC Force Mon N/A
& PVC_Force Mon N/A
10" _PVC Ferce Main N/A
17 AT Farca Main N/A
TOTAL ESTIMATED COST $ 123,801
288
internal Wostewgler Collgction System
Cuonities Eslimole
TEM QUANTITY
6 Service Conneclion 18 EA
& SDR-35 PvC Sonitary Sewsr 200 LF
107 SOR-35 PWC Sanilary Sewer K/A
12" SOR=35 FVC_Sonilory Sewsr N/
157 SDR-35 PVC Sonitary Sewer N/A
18 SDR—35 PVC Sanitary Sewer HN/A
Cleon Out 1 EA
Manhole 4 EA
2" PVC Forca Main N/A
& PVC Force Mon N/A
8 PV Force Main N/A
107 PVC_Force Wain N/A
tZ PVC Force Main N/A
TOTAL ESTIMATED COST $ 53.271

Cameron County Regional Water and Wastewater

Planning Study

Figure 5-45
Site Map of Pieasant Meadows, Unknown,
and 21 (10B, 24B and 28B})
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” Force Main to Colonic|
" Pleasant Meadows
I (1¢B)
—_ | J! Ls—1555;0
ﬁr = —. ————s— -——:_ t_-r :—_- = = I
I 1l
i
2020 2020
Population T Unit I
Caolania Areg 2020 Density 2020 Density I i
Designation| Colamie Name (Ac) ) Population | (Cap/Ac) | Units | (Units/Ac) {
136 Loz Cuates 45 379 8.42 77 1.71 ) ‘ '-:'5’
T8 | Coronado [ 56 362 | 538 1 82 T I wl =
158 3
3
138 , ' =
<
Internal Wastewater Coilaction Sysiem -— . §
Quantities Estimate — “I 2
ITEM | QUANTITY , It
6" Servica Connection 77 EA ! f;
[ & SDR-35 PVC Sanitary Sewer 4.900 _LF ' lll
10" SDR-35 PVC Sanitary Sewer N/A i
12" SOR=35 PVC Senitary Sewer N/A 4 — - iif
15" SOR—35 FVC Sanitory Sewer /A === = I
18" SOR-35 PYC Sanitory Sewer N/A I
Clean Qut 4 EA ] I !
Mannole 12 EA i | P‘,
O 4" PVC Force Main N/A i — — — —— — —— — -
O § PVC Force Main 1 N/A i J
. 8" PVC Force Main N/A | H
| 107 _PYC Force Main N/A 1
N 127 PvC Force Main N/A '
] TOTAL ESTIMATED COST $ 209,302 Ji
158
internal Wastewater Coilaction System
Quantities Estimate
TEM GQUANTITY
8" Service Connection 52 A
| 8 SCR-35 PVC Sanitary Sewer 7.600 Lr
[” 10" "SDR-35 PVC Sanitary Sewer N/A
| 17 SDR-35 PVC Sanitary Sewer N/A
" 15 SDR—35 PVC Sanitary Sewer N/A
" 18 SDR=35 PVC Sanitary Sewer N/A )
1 Claan Out 5 EA P
Manhgle 19 FA
4" PVC Force Main N/A
8" PVC Force Main 1.500 LF
P E" PVC Force Main N/A
10" PVC Force Main N/A
12" PVC Force Maoin N/A s
(S-158___ 205 GPM (2 HP) T EA Cameron County Regional Water and Wastewater
r TOTAL ESTIMATED COST $ 428,655 Planning Study
Figure 5-46

Site Map of Los Cuates and Coronado
Heights (13B and 15B)

Prepared For:
Teoxas Water Development Board
and Cameron County Water Development Board

Prepared By:
The Water Resources Planning Group

August 1990




—

2020 2020
Population Unit i |
Colonia Areq 2020 Density 2020 Densitx I
Designation| Colonia Name (Ac) | Population | (Cop/Ac) | Units | (Units /Ac) m
168 [ Unknown 0 782 9.40 54 193 I K
188 Valle Escondido 38 272 716 56 .47 | id
258 | Valle Hermosa 19 126 6.63 26 1.37 I g
if
Internal Waostewaoter Collaction System I
antilien Estimale
EM QUANTITY I
6" Sarvice Conneclion 98 EA Scala: T =800"
8§ SDR-35 AL Sanilary Sewer 2,150 LF
Cleon Qut § EA
Maonhols 8 EA
T0TAL ESTIMATED COST 3 109,464 ‘ 1 } i |
188 d S — = — -—J 1 T e
Internal Waslewalar Collaction System . I ~— — — P e e S S == J— yi== p—
Quantilims Eslimale E I
T
ITEM QUANTITY ! / I
& Service Conneclion 56 EA u | I 258 !
& SDR—33 FVC Sanilory Sewer 6,850 IF ] S
Clagn_oul 3 A Q
Manhole 18 EA x I pera— S - I
TOTAL ESTIMATED COST § 261,736 l ' l:)’ I
z
o g
i —_——_—— e — E
intarnal Wostewater Collection System
Guantities Estimata LS~-258 168 3 ] I
WEM QUANTITY ; =)
5 Service Connection 28 EA _| Force Main to Colonia 15
[ & SDR-35 PYC Sonitary Sewer 3.900 \F Alabama/Arkansas (6B) 2 | !
10° SOR~3% PVC Sanltary Sewer N/A o
12 SDR~-3S PVC Sanilory Sewer N/A
15" SDR-35 PVC Sonilary Sewer N/A I I
18 SDR-33 PVC Sonllory Sewer N/A
Clecn_Out 3 EA "
Manhole 10 EA
" PVWC Forcs Main N/A — — — — a—— --.’
8 PG Force Main 2,000 \F
& _PYC force Muin N/A
10" PVC Forca Maln N/A
17 PvC Force Main N/A
L5-258 205 GPM (2 HP) 1 EA
TOIAL ESTIMATED COST 1 202,736

Cameron County Reglonal Water and Wastewater
Planning Study

Figure 5-47
Site Map of Unknown, Valle Escondido and
Valle Hermosa (168, 18B and 25B)

Prepared For:
Taxas Water Development Board
and Cameron County Water Development Board

Prepared By:
The Water Resources Planning Group

Augusl 1990




2020 2020
Population Unit
- Colonia Areq 2020 Density | 2020 | Densily
by 't Designation| Colonia Name {Ac) | Population | {€ap/Ac) | units | (units/Ac)
b / 198 Unnamed C 24 263 10.96 54 2.25
&
0
Z I Internal Waostewater Collection System
/ J Quantities Estimate
ITEM QUANTITY
6" Service Connection 54 EA
Soale: 1" =+400" 8" SDR-35 PVC Sanitary Sewer 2,800 LF
10" SDR~35 PVC Sanitary Sewer N/A
12° SDR-35 PVC Sanitary Sewer N/A
* 15" SDR-35 PVC Sonitary Sewer N/A
18" SDR—35 PVC Sanitary Sewer N/A
g Cilean Out 2 EA
—t x Manhaole 8 £A
- a 4" PYC Force Main N/A
195 : 2 6" PVC Force Main N/A
IT = 8" PVC Force Main N/A
10° PVC Force Main N/A
12" PVC Force Main N/A
L.S IN SOUTHMOST RD BY P.UB.
TOTAL ESTIMATED COST §$ 129,023 )
o= — 3 S >

SOUTHMOST RD.

v O
DAKOTA SOUTHMOST RD.
LIFT STATION (P.U.B.)

¥

Force Main from Colonia
Alabamao /Arkansas (6B)

Cameron County Regional Water and Wastewater
Planning Study

Figure 5-48
Site Map of Unnamed C (19B)

Prepared For:
Texas Water Development Board
and Cameron County Water Development Board
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The Water Resources Planning Group

August 1990




T 2020 2020
Population Unit
Colonia Area 2020 Density 2020 Density
Designotion| Colonia Name (Ac) | Population | (Cap/Ac) | Units | (Units/Ac)
228 511 Crossroads 29 243 838 | 50 | 172
2 l
=]
m Z Internal Wastewoler Collection System
& g Quontities Estimote .
% <4 TTEM I QUANTITY
2 g 6 Service Connection 50 EA ]
b4 8" SDR-35 PVC Sanilary Sewer 3,000 LF
228 10" _SDR-35 PVC Sanilary Sewer N/A
12° SDR-35 PVC Sanitary Sewer N/A o
15" SDR-35 PVC Sanitary Sewer N/A
™ . _— 18" SDR-35 PVC Sanilary Sewer N/A
L K ’ — 400 — — ——— . ——
Seate —» -0 Cleon Out 3 EA 7j
Manhoie 7 EA .
4 PVC Force Main N/A
6" PVC Force Main 3500 vF ]
8§ PVC Force Main N/A o
- _ _ ba— — 10" PVC Force Main N/A -
—- = . —— — ) ——— 12 PVC_Foice Main N/A
LS_228 LS-228 250 GPM (3 HP) 1EA ]
TOTAL ESTIMATED COST l $ 335,408

Force Main from Colonia
Villa Pancho (9B)

Force Main to
Colonia 24B

Cameron County Regional Water and Wastewater
Planning Study

Figure 5-49
Site Map of 511 Crossroads (22B)

Prepared For:
Texas Water Daveiopment Board
and Cameron County Water Development Board
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The Water Resources Planning Group

August 1990
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Cameron County Regional Water and Wastewater
Planning Study

Figure 5-51
Area Map of Las Palmas (1H)
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- Scale: T e OO
¥ Force Main to
Harlingen Collection
D - System +/— 6,000 LFf
LS—-1H
" 0
——— —_
2020 2020
Population Unit
- Colonig Areg 2020 Density 2020 Density
_ Designation| Colonia Name {Ac) | Population | {Cap/Ac) | Units | (Units/Ac)
~ TH fLos Paimas 78 1,103 1474 225 2.88
Internal wostewoter Collection System I
Quontities Tstimate
—— :
_ TEM QUANTITY i
6" Service Connection 225 EA
& SDR-35 PVC Samrtary Sewer 13,100 LF
10° SOR—-135 PVC Sanitary Sewer N/A
127 SDR-35 PVC Saonitory Sewer N/A
15 SDR-35 PVC Sonitary Sewer NZA
18 SDR-35 PVC Sanitory Sewer N/A
—_ Clegn Qut 8 EA
> Manhale 1 33 EA i
4" PVC Force Main 1 N/A )
6" PVC Faorce Main i 6.000 LF |
8" PVC Force Main - N/A i
10" PYC Force Main N/A 1
12" PVC Force Main NA ;
LS-1H 310 GPM (7.5 HP 1 EA
——
< TOTAL ESTIMATED COST $ B60.267

Cameron County Regional Water and Wastewater

Planning Study
Figure 5-52
Site Map of Las Palmas {1H)
Prepared For:
Texas Water Development Board
and Cameron County Water Developrnent Board
Prepared By:

The Water Resources Planning Group

August 1990




- >
‘ / MRy
S Gen
- =&
) ) ‘~,

Q \-
] f é ~ ~
i)
. 4H % 7H
P Lasana AIRPORT LS 7] laguna
LS. Escondido
Heights
L
£
B I
~ 3 3
. o <
tqn, ]
_ Q o
: _
O
' 2 Soale: "= 2,000
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Force Main to L.S. on Intersection
of Combes Road & 25th St

LS~ 3H
COMBES RD.
b d H )
N 3
- 2]
1
T 1
T !
jO
2020 2020
Population Unit
Colonia Areg 2020 Density 2020 Density
Designation| Colonia Name (Ac) | Population | {Cop/Ac) | Units | (Units/Ac)
3H 26 41 504 12.29 103 2.51
Internal Wastewater Collection System
Quantities Estimate
ITEM QUANTITY
6" Service Connection 103 _EA
8" SDR-35 PVC Sanitory Sewer 6,250 LF
10° SDR-35 PVC Sonitary Sewer N/A
12" SDR-35 PVC Sanitary Sewer N/A
15" SDR-35 PVC Sanitary Sewer N/A
18" SBR-35 PVC Sanitary Sewer N/A
Clean Qut 6 EA
Manhole 16 EA
4" PVC Force Main 26,500 LF
6" PVC Force Main N/A
8" PVC Force Main N/A
10" PVC Force Moin N/A
12" PVC Force Moain N/A
LS-3H 150 GPM(21 HP) 1 EA
TOTAL ESTIMATED COST | § 824,870

NORTH

Scale: 1" w=a00"

Cameron County Reglonal Water and Wastewater
Planning Study

 Figure 5-54
Site Map of La Tina Ranch (3H)

Prepared For:
Texas Water Development Board
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Prepared By:
The Water Resources Planning Group

August 1990




NORTH

4H
LS—4H
> > & P
COMBES RD. -
[Force Main to L.S. on Intersection
lof Combes Road & 25th S5t
o
2020 2020
Population Unit
Colonia Area 2020 Density 2020 Density
Designation] Colonia Naome (Ac) | Population | (Cop/Ac) | Units | (Units/Ac)
4H Lasena 25 743 9.72 50 2.00

Internol Wastewater

Collection System

Quantities Estimate

ITEM QUANTITY

6" Service Connection 50 EA

8" SDR-35 PVC Sanitary Sewer 2,950 LF
10" SDR-35 PVC Sanitary Sewer N/A
12" SDR-35 PVC Sanilary Sewer N/A
15" SDR-35 PVC Sonitary Sewer N/A
18" SDR-35 PVC Sanitary Sewer N/A
Clean Out 2 EA
Manhole 6 EA

4" PYC Force Main 15,000 LF
6" PVC Force Main N/A
8" PYC Force Main N/A
10" PVC Force Main N/A
127 PVC Force Main N/A
LS-4H 75 GPM (7 HP) 1 EA

TOTAL ESTIMATED COST $ 477,516

Scale:r 7V ' =<400"

Cameron County Regional Water and Wastewater
Planning Study

Figure 5-55
Site Map of Lasana (4H)

Prepared For:
Texas Water Development Board
and Cameron County Water Development Board

Prepared By:
The Water Resources Planning Group

August 1990




7H

Scale’

Force Main to
Wastewcter

Treatment Plgnt
+/— 1,000 LF

AR

Interna: Wastewater Collection System
Quantitias Estimate

ITEM QUANTITY
E" Service Connection 19 EA
A 8" SDR—3J5 PVC Sanitary Sewer 2,300 LF
10" SDR-35 PVYC Sanitory Sewer N/A
By 17 _SDR=35 PVC Sanitory Sewer N/A
N 15 SDR-35 PVC Sanitary Sewer /A
& 18" SDR-35 PVC Saonitary Sewer NJA
Q Clean OQut 2 EA
2 Manhaie g EA
2 _PVC Force Main 1,000 LF
6 PVC Force Main N/A
8 PVC Force Main N/A
10" PVC Force Main N/A
7" =200’ 12 PVC_Force Main N/A
(5_7H 30 GPM (1.0 RP) T EA
TOTAL ESTIMATED COST 3 164,744 |
2020 2020
Population Unit
Coionia Areg 2020 Density 2020 Densit
Designation{ Colonia Name {Ac) | Population | (Cap/Ac) | Units | (Units/Ac)
7H Loguna Escondido Heights 16 95 5.84 19 1.19

Planning Study

Cameron County Regional Water and Wastewater

Figure 5-56

Site Map of Laguna Escondido Heights (7H)

Prapared For:

Texas Water Development Board
and Cameron County Water Development SBoard
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The Water Resources Planning Group

August 1990
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Cameron County Regional Water and Wastewater
Flanning Study

Figure 5-57
Area Map of Lago Subdivision, and Rice
Tracts (2H and 5H)

—
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NORTF
b

Scale:-

7" g OO

2020 2020

. Popuiation Unit
Colonia Area 2020 Density 2020 Density
Designation| Colonia Name (Ac) | Populaiien | {Cap/Ac) | Units | (Units/Ac)

2 Lege Subdivision 4 5§95 16.95 142 3.46

Internal Wastewater Collection Systern

Quantilies Estimate

TEM QUANTITY

?’ Service Connection 124 EA

& SCR-35 PVC Scnitory Sewer 8,815 LF
107 _SDR-35 PVC Sanitary Sewer N/A
12 SDR-35 PYC Sanitary Sewsr N/A
15" SDR-35 PYC Sanitary Sewer N/A
18" SOR-35 PVC Sanitery Sewer N/A
Clean Qut 8 EA

Manhoie 28 EA
4 FvC Ferce Main N/A

€ PVC Force Main 10,000 LF
& PvC Force Main N/A
10" PYC Force Main N/A
127 PVC Farce Man N/A
LS~2H 205 GPM (4.5 HP 1 EA

TOTAL ESTIMATED COST $ 718.859

@
o
rForce Main to Coionia

[Rice Tract (5H)

&
o
¢
&
o
&

Cameron County Regional Water and Wastewater
Planning Study

Figure 5-58
Shte Map of Lago Subdivision (2H)

Prepared For:
Texas Water Development Board
and Cameron County Water Development Board

Prepared By:
The Water Resources Planning Group
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Force Main to
Wastewater
Trectment Plant
+/— 1,000 LF

Force Main from Colonia
Logo Subdivision (2H)

2020 2020
Popuiation unit
Colonia Areg 2020 Density 2020 Density
Designation{ Colonia Narme (Ac) | Population | (Cap/Ac) | Units | (Units/Ac)
S5H Rice Traoct 32 234 7.31 48 1.50

internal Wostewater Collection System
Quantities Lstimote

NORKRTH
o

7T =600"

TEM QUANTITY

6" Service Cornnection 48 EA

8 SDR~35 PVC Sanitary Sewer 2.800 LF
10" SDR—-35 PVC Sonitary Sewer N/A
12" SDR=35 PVC Sonitary Sewer N/A
15" SDR-35 PVC Sanitary Sewer N/A
18" SDR-35 PVC Sanitary Sewer N/A
Clean Out N/A

Manhale 8 EA
4 PVC Farce Main N/A

5" PVC Force Main 1.000 LF
& PVC Force Main N/A
10" PVC Force Main N/A
12° PVC Force Main N/A
L5351 345 GPM (4.0 HP T EA

TOTAL ESTIMATED COST $ 323,960

Planning Study

Cameron Courty Regional Water and Wastewater

Figure 5-59

Site Map of Rice Tracts (5H)

Prepared For:

Texas Water Development Board
and Cameron County Water Development Board

Prepared By:

The Water Resources Planning Group

August 1930




Scale:r 7" =g00’

Force Main to Son Benito’sl
Collection System neor
U.S. Hwy 83/77

2020 2020 |
Population Unit
Colania Area 2020 Density 2020 Density
Designation|{ Coionia Nome {Ac) | Populgtion | (Cap/Ac) | Units | (Units/Ac)
oH Leai Subdivision 24 | 217 9.04 44 1.83
Internal Wastewater Caollection System
Quantities Estimate
TEM QUANTITY
6~ Service Connection 44 FA
8" SDR—-35 PVC Sanitary Sewer 2.150 LF ]
10" SDR-35 PVC Sonitory Sewer N/A
12" SDR-35 PVC Sonitary Sewer N/A
15" SDR-35 PVC Sanitory Sewer N/A
18 50R=35 FVC_Sonitary Sewer N2 Cameron County Regional Water and Wastewater
Clean Oyt 2 £A f
Manhota 8 EA P'anmﬁg Smy
4" PVC Force Main 8.000 LF
6" PYC Force Main N/A .
5 PVC Forca Mo NJA Figure 5-61
10°_PVC Force Main N/A Site Map of Leal Subdivision (6H)
12" PVC Force Mgin | N/A —]
LS—6H 65 GFM (1.5HP) | 1 EA 1
TOTAL ESTIMATED COST i $ 285,079 1 Prepared For:

Texas Water Development Board

and Cameron County Water Developrnent Board

Prepared By:
The Water Resources Planningroup

“August 1990
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Cameren County Regional Water and Wastewater
Planning Study

Figure 5-60
Area Map of Rice Tracts and Leal
Subdivision (5H and 6H)
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Texas Water Development Board
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Cameron County Regional Water and Wastewater
Flannhing Study

Figure 5-63
Arpa Map of Encantada, La Paloma, and £
Calaboz (1W, 3w, and 9W)

£

Prepared For:
Texas Water Daveiopment Board

and
Cameron County Water Development Board
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Prepared By:
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August 1990
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Force Main from
Colonia El Calaboz (9W)

Force Main lo Wostewater
Treatment Plant +/- 1,000 LF

SO LS— 12
i1
‘-]

NORTH

7, 000"

2020 2020 AN
Popuiation Unit \
Colonia Area 2020 Censity | 2020 | Density N
Designation| Colonia Name {Ac) | Population | (Cap/Ac) | Units | (Units/Ac) A
o W Encantoda 21% 1647 7.63 335 155 | \
internal Wostewater Collection System
ntities Eatimate
- TEM QUANTITY
5 Servica Conneclian 335 EA
g SDR-35 PYC Sanitory Sawar 17 540 LF
107 SDR-35 PVC Sanilary Sewsr 2,200 (F
12" SpR~35 PWC Sgnilgry Sewer N/A
15" SDR-35 PVC Sonitary Sewsr N/A
—— 18" SDR-35 PVC Sanitaey Sewer N/A
Cleon Out 18 EA
Manhole _ 50 EA
4* PVC Forze Main N/
& PYC Force Main 150 LF
& AC Force Main 1000 \F
e 100 _PVC Faree Main N/A
12 PVC Force Main N/A
LS—1W) _ 425 GPM (3.5 WP 1_EA
LS-w2 __ %80 GPM (5.5 HP) 1 EA
TOTAL ESTIMATED cCOSY $ 1.269.800

Cameron County Regional Water and Wastewater
Planning Study

Figure 5-64
Site Map of Encantada (1W)

Prepared For:
Texas Water Development Board
and Cameron County Water Deveiopment Board

Prepared By:
The Water Resources Planning Group

Aliust 1590




Force Main tc Wostewater !
Treatment Ptant -/— 1000 LF!

e

NORTF

Scale: 17T=800"

2020 2020

Population Unit

Colonia Areg 2020 Density 2020 Density
Designation} Colania Name (Ac) | Population | (Cap/Ac) | Units | (Units/Ac)
{ 3w La Paloma 71 861 12.13 176 248 |

Internat Wastewater Collection System
Quantities Estimeote

ITEM ] QUANTITY

6" _Service Connaction 176 _EA

8" SDR-35 PVC Saonitary Sewer 15,650 LF
10° SDR-35 PVC Sanitary Sewer N/A
12" SOR-35 PVC Sanitary Sewer N/A
15" SDR-35 FVC Sanitory Sewer N/A
18" SDR-35 PYC Sanitary Sewer NSA
Clean Qut 23 EA
Monhole 32 EA
4 PVC Force Main N/A

& PVC Force Main 1.000 LF
8" PVC Force Main N/A
10" _PVC Force Main N/A
12" PVC Force Main N/A
LS—aw 250 GPM (3.5HF) T EA

i TOTAL ESTIMATED COST l $ 760094

Cameron County Regional Water and Wastewater
Planning Study

Figure 5-65
Site Map of La Paloma (3W)

Prepared For:
Texas Water Development Board
and Cameron County Water Development Board

Prepared By:
The Water Resources Planning Group

August 1990




NORTH .

T =ad00"

Scalas

b !
~ Force Main to Colonia
. Encantgda (1W)
T 2020 [ 2020
Population i Unit
Calonia Areq 2020 Density 2020 Density
Designation| Cofanie Name (Ac) | Popuiation | (Cap/Ac) | Units L(Units/Ac)
W ET Caloboz Z3 360 16.65 75 1 307 |

Ouantities Estimate

internai Wastewater Coilection Systam

FTEM QUANTITY
6" Service Connection 73 EA

8" SDR-35 PVC Sanitary Sewer J.100 LF
10" SDR—-35 PVC Sonitary Sewer N/A
127 SDR—35 PVC Sanitary Sewer N/A
15" SDR-35 PVC Sanitary Sewer N/A
[ 718" "SDR—35 PVC_Sanitary Sewer N/A
|_ Clegn QOut 4 FA
Manhole 7 EA

4" PVC Force Main 4,000 LF
8 PVC Force Main N/JA
8" PVC Force Main N/A
10" PVC Force Main N/A
12° PVC Force Main N/A
LS—-Gw 115 GPM (2.5HP) 1 EA

TOTAL ESTIMATED COST $ 322578

Cameron County Regional Water and Wastewater
Planning Study

Figure 5-66
Site Map of El Calaboz {9W)

Prepared For:
Texas Water Deveicpment Board
and Cameron County Water Development Board

Prepared By:
The Water Resaurces Planning Group

Atgust 1980
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Cameron County Regional Water and Wastewater

Planning Study

Figure 5-67
Area Map of Santa Maria, Bluetown, and
iglesia Antigua (2W, 5W, and 10W)

Fraparod For:
Taxas Watser Davelopmeant Board

and
Camaron County Water Development Hoard

Prapared By:
The Watar Resources Planning Group

August 1960




Farce Main to
Wastewater Treatment
Plent +/—~ 1,000 LF |

BIXBY ROAD

—mm
L]
| 1. - l‘
4

/
|

Scalea-

NORTH

"' =8500"

-— O t—

2020 2020
Population Unit
Colortia Areg 2020 DOensity 2020 Densit
Designation| Colonio Name (Ac) | Population | (Cap/Ac) | Units (Unils/lc)
2w Sonta Maria 80 2,306 28.83 471 5ag
10W Igtesia Antigua 10 206 20.60 42 4.20
2w
Internal Wastewater Collection System
Quantities Estimote
TEM QUANTITY
8" Service Connection 471 EA
8" SDR-35 PVC Sanitary Sewer Tiaso |
10" SOR-35 PVC Sonitary Sewser BOO LF
12" SDR—35 PVC Sanitary Sewsr 950 LF
15" SDR-35 PVC Sanitary Sewer N/A
18" _SDR-35 PVC Sanitary Sewer N/A
Clean Out 18 EA
Manhole 26 EA
4" PVC force Main N/A
6" PVC Force Main N/A
& PvC Force Main N/A ]
10° PVC Force Main 1,000 LF
12" PVC Force Main N/A
LS=2W 670 GPM (55 HP T EA
TOTAL ESTIMATEQ COST $ 970,279
10W 10w
Internol Wostewater Coliection System
\ | Quantitias Estimate B
ITEM QUANTITY
\ y 6" Service Connection 42 EA
8" SDR-35 PVC Sanilory Sewer t3LF
\ 10" SDR-35 PVC Sonitary Sewer N/A ]
12" SOR-35 PVC Sanftary Sewer N/A -
15" SDR-35 PVC Sanitary Sewer N/A )
18 SDR=35 PVC Sonitary Sewer N/A
Ciean_ QOut 1 EA o
Manhole 3 EA ﬁ___
4" PVC Force Main N/A
6" PVC Force Main N/A
8" PYC Farce Main N/A T
10" PVC Farce Main N/A
12" PVC Force Main N/A
TOTAL ESTIMATED COST $ 69,478

Cameron County Regional Water and Wastewater
Planning Study

Figure 5-68
Site Map of Santa Maria and Iglesia Anfigua
(2W and 10W)

Prepared For:
Texas Water Development Board
and Gameron County Water Development Board

Prepared By:
The Water Resources Planning Group

August 1990




Farce Main to Wastewater
— Treatment Plant +/- 1,000 LF o5 570
0
Population DUni.t
O Colonia Areq 2020 Density 2020 ensity
1 LS-5W Designation| Colonia Name (Ac) | Poputalion | (Cap/Ac) | Units | (Units/Ac)
pr— ._I Sw Blustown 59 580 9.83 118 200
> -0 internal Wostewater Collection System
Quantities Estimote
l 1TEM GUANTITY
m 6" Service Connection 118 EA
k 8" SDR-35 PVC Sanitary Sewer 5,500 LF
r 10° SDR-35 PVC Sanitory Sewer N/A
0 { 12" SDR-35 PVC Sanitary Sewer N/A
Z 15" SDR-35 PVC Sonitary Sewer N/A
18" SDR-—35 PVC Sonitary Sewer N/A
Claan Out 4 EA
anhole 14 EA
5w Manhol
I 4" PVC Forca Main N/A
Socala: 1" ==a00" 6" PVC Force Main 1,000 LF
8" PVC Forca Main N/A
10" PVC Force Main N/A
12" PVC Force Main N/A
’ LS—-5W 170 _GPM (1.5HP) 1 EA
| TOTAL ESTIMATED COST l $ 367,166
L '
- —5

Cameron County Reglonal Water and Wastewater
Planning Study

Figure 5-69
Site Map of Bluetown (5SW)

Prepared For:
Texas Water Development Board
and Camaron County Water Development Board

Prepared By:
The Water Resources Planning Group

August 1990
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Cameron County Regional Water and Wastewater
Planning Study

Figure 5-70
Area Map of La Paloma, El Calaboz, and 11W
(3W, W, and 11W)

Prepared For:
Texas Watsr Development Board

and
Cameron County Water Dovelopment Board

Praparad By:
The Water Rescources Planning Group

August 1890




Force Main to
/\ Waslewater Treatment 2020 2020

m Population Unit
/ Plant +/- 1,000 LF K Colonia Area 2020 Density 2020 Density
0y Designation| Colonia Nome (Ac) | Population | {Cap/Ac) | Unils | (Units/Ac)
S [ LS-11W Q TIW Palmer 32 285 8.91 58 1.81
2
Internol Wastewater Collection System
Quanlities Eslimate
ITEM | QUANTITY
6" Service Cennection 58 £A .
8" SDR-35 PVC Sanildry Sewer 5775 LF T
10" SDR—35 PYC Sanitary Sewer N/A -
12" SDR-35 PVC_Saonitary Sewer N/A
15" SDR-35 PYC Sanitary Sewar N/A
18" SDR-35 PVC Sanilary Sewer N/A —
Clean Out -7 EA
Manhole 18 EA ]
4" PVC Force Main 1,000 LF .
8" PVC Force Mgin N/A
8" PVC Force Main i NgA
10" PVC Force Main N/A -
12° PVC Farce Main N/A -
LS—-11w 85 GPM (1.0 HPF) 1 EA
I TOTAL ESTIMATED COST | $ 314,769

Cameron County Regional Water and Wastewater
Planning Study

Figure 5-71
Site Map of 11W

Prepared For:
Texas Water Development Board
and Cameron County Water Development Board

Prepared By:
The Water Resources Planning Group

August 1990
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Cameron County Regional Water and Wasteawater
Flanning Study

Rio Grande

Figure 5-72
Area Map of Los Indios, El Venadito, and
Carricitos-Londrum
(4W, 7W, and 8W)

Preparad For
Texas Water Development Hoard

an
Cameron County Water Deavelopment Board

Prepared By:
The Water Rasources Planning Group

August 1980




Force Main t¢ Wostewater
Treatment Plant
+/— 1,000 LF

NORTFEL

Scale: 1"=mgo0"

2020 2020
Population Unit
Colanig Areq 2020 Density 2020 Densi
Designation; Colonia Name (Ac) | Popuigtion | (Cap/Ac) | Units | (Units/Ac)
AW Los Indios 100 699 6.99 143 1.43
internal Wastewater Collection System
Quantities Estimate
iTEM QUANTITY
§" Service Connection 143 EA
& SDR—=35 PVC Sanitary Sewer 13,850 LF
10" SOR-353 PVC Sanitary Sewer N/A
12" SDR-35 PVC Sonitory Sewer N/A
15" SDR-35 PVC Sonitary Sewer N/A
18 SDR-35 PVC Sanitory Sewer N/A
Cleon QOut 16 EA
Manhole 34 EA
4" PVC Force Main N/A
§ PVC Force Main 1,000 LF
8" PVC Farce Mgin N7A
10" _PVC Force Main N/A
12" PVC Force Main N/A
LS—4W 205 GPM (2.0HP) 1 EA
TOTAL ESTIMATED COST $ 674,21

Cameron County Regional Water and Wastewater
Plannigg Study

Figure 5-73
Site Map of Los Indios (4W)

Prepared For:
Texas Water Developrnent Board
and Cameron County Water Development Board

Prepared By:
The Water Resources Planning Group

August 1990
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NORTFES -
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w00

Intemai Wostewater Collection System
Quantities Estimate

ITEM QUANTTY \
5" Service Cannection 55 EA
8 SDR-35 PVC Sanitory Sewer 4.200 LF
10" SDR-35 PC Sanitary Sewer N/A
1277 _SDR-35 PVC Sonitary Sewer N/A
15" SDR—35 PVC Sanitary Sewer N/A
18" SDR—3% PVC Sonitory Sewer N/A
Clean Qut 2 EA
Manhole 16 EA
4 PVC Forte Main 1,000 LF
6 PVC Force Main N/A
r 8" PVC Force Main N/A 1
107 PVC Force Main N /A —
12" PVC Force Moin N/A
LS—7W S0 GPM (1.0 HP) 1 EA
{ TOTAL ESTIMATED COST $ 267,172
]’ [ 2020 2020
Papuiation Unit
Colenia Area 2020 Density 2020 Density
Designation! Colonia Name {Ac) | Popuistion | (Cap/Ac) | Units | (Units/Ac)
[ W £l Venadito T4 287 | 700 59 1.44

Force Main to

Wostewater Treatment Plant

+/— 1,000 LF

Cameron County Regional Water and Wastewater
Planning Study

Figure 5-74
Site Map of Ei Venadito (7W)

Prepared For:
Texas Water Development Board
and Cameron County Water Development Board

Prepared By:
The Water Resources Planning Group

August 1990




2020 2020
Population Unit
Calonia Areg 2020 Density 2020 Densit
Designation| Colonia Name (Ac) | Population | (Cap/Ac) | Units (Unils/xc)
|___8E Carricitos~Lgndrum 116 | 275 2.37 56 0.48 |
Interngl Wastewoter Collection System
Quantities Eatimate
ITEM QUANTITY
6" Service Connection 56 EA
8" SDR--35 PVC Sanitary Sewer 9.325 LF
10" SDR-35 PVC Sanitory Sewer N/A
12" SDR-35 PVC Sonitary Sewer N/A
15" SDR~35 PVC Sanitary Sewsr N/A
_18"_SDR-35 PVYC Sanitary Sewer N/A 1
Clean Qut 8 EA
Manhale 27 EA
4" PVC Force Main 1,000 LF
6 PVC Force Main N/A
8" PVC Force Main N/A
10" PVC Force Main N/A ]
12° PVC Force Main N/A
[5-6W 85 GPM (1.0HP) T EA
TOTAL ESTIMATED COST 3 423.510

Force Main to Wastewater
—1 Treatment Plaont

+/- 1,000 LF
LS-8W
o
A1
i
|
3»‘ Scale
P — — ==
Iy ==

NORTH

Planning Study

Cameron County Reglonal Water and Wastewater

Figure 5-75

Site Map of Carricitos-Londrum (8W)

Prepared For:

Texas Water Development Board

and Cameron County Water Development Board

Prepared By:

The Water Resources Planning Group

August 1990
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/ Scale: 1" =400’
Internai Wastewater Coilection System
Quantities Estimate
TEM il QUANTITY |
5" Service Connection 34 FA
8" SDR-35 PVC Sanitary Sewer 3.850 LF
10" SDR—35 PVC Sanitary Sewer N/A
12" SDR-35 PVC Sapitary Sewer N/A
15" SDR-33 PVC Sanitary Sewer N/A
18" SDR-35 PVC Sanitary Sewer N/A
Clean Cut 3 EA
Mgnhole 10 EA i
4 PVC Force Main 1,000 LF '
8" PVC Force Main N/A
3" PVC Force Main ; N/A
10" PVC Force Main i N/A
12" PVC Force Main N/A |
LS—12W 55 GPM f0.5 HP) 1 EA ;
Faree Mo { TOTAL ESTIMATED COST I $ 19885 1
Wastewater Treotment Plant
+/— 1,000 LF
: 2Q20 2020 |
! Popuiation Unit |
Colonia | Areg 2020 Density 2020 Density |
Designationi Colenia Name {Ac) | Population | (Cep/Ac) | Units | (Units/Ac}
19w ' dnknown (Mitla 2) {32 169 3.28 ] 34 | .08

Cameron County Regional Water and Wastewater
Planning Study

Figure 5-77
Site Map of Unknown (12W)

Prepared For:
Texas Water Development Board
and Camercn County Water Development Board

Prepared By:
The Water Resources Planning Group

August 1990
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internal Wastewoter Collection Systemn
Quontities Estimate
TEM QUANTTTY
6~ Service Connection B £A
8" SDR-35 PVC Sonitary Sewer 7.400 LF
o 10" SDR-35 PVC Sanitary Sewer N/A
12 SDR-35 PVC Sanitary Sewer N/A
15" SDR—35 PVC Sanitary Sewer N/A
18 SDR-35 PYC Sonitary Sewer N /A
I Clean Qut 11 EA
l Manhole 20 EA
4 PVC Force Main NSA
+— € PVC Force Main N/A
8" PVC Force Main N/A
10" PVC Force Main N/ A
12" PVC Force Main N/A
TOTAL ESTIMATED COST $ 04,440
2020 | 2020
| Population uUnit
! Colonia Areg 2020 Density 2020 Density
IDesiqnnlion Colenia Name {ac) | Population | (Cap/Ac) | Units | (Units/Ac)
[ 6w T 2_Unknown Subdivision 45 431 9.58 | 88 1.96

Cameron County Regional Water and Wastewater
Planning Study

Figure 5-79
Site Map of T2 Unknown Subdivision (6W)

Prepared For:
Texas Water Development Board
and Cameron County Water Development Board

Prepared By:
The Water Resources Planning Group

August 1990




Force Moin to
LS—-13W [ astewater Trectment Plont
in Santa Rosa T 2020 2020
| Paoulation Unit
Colonig Area | 2020 { Deasity | 2020 | Dengity
2 | Cesignotion| Colonia Namae (Ac) | Popuigtion | (Con/Ac) | units | (Unita/Ac)
o / Ll Q Unknown Subd. (Sanla Rosg) 16 241 I 15.06 49 106
x i T5W | R Unknown Subd. (Sarta Rasc) | 25 | ‘86 | 7.8% [ 1.60 |
< 3 W ]S 25 | 118 | T4%e 24 | 086 |
< &
g i
A F
o Q 13w
— 2|
Internol Wostewater Collection System
Quantities Estimote
\ iTEM { QUANTITY
6" Service Connection 49 FA
- L & SDR-35 PVC Sonitary Sewer 4100 LF
<) 10° SDR-35 PVC SanHory Sewer N/A
H 17 SOR-35 PVC Sanilary Sewer N/A
2 15" SDR-135 ™C Sonitary Sewer N/A
- 18" SDR-—35 PVC Sonitary Sewar N/A
] Clsen Out 2 EA
° Monhole 11 EA
3 4" PNVG Force Main N/A
6 PVC Forca Main N/A
8 PVC Force Main 1500 LF
10" PVC Force Main N/A
12 PVC Force Main N/A
LS—+13IW 300 GPM (2.5 HP) T EA
TOTAL ESTIMATED COST i $327.048 |
| 15w
l Internal Wastewater Collection System
! Quantities Estimate
o TEM QUANTITY
6§ Saervics Connection 40 EA
8 SDR-35 PVC Sanitary Sewar 3.700 LF
10" SDR-35 PWC Sanitory Sewer N/A
12" SDR~35 PVC Sonitory Sewer N/A
15" SDR~35 PVC Sanitary Sewer | N/A
- 18" SDR-35 PVC Sonitary Sewer | N/A
Force Main to Ciean Out 5 EA
Colonia 15W Mannhole 11 EA |
4 PVC Force Main . N/A ]
6 PYC Force Moin N/A
B PVC Force Main N/A
10° PVC Force Main N/A
12 _PvC Force Main i N/A
H TOTAL ESTIMATED COST l $ 151685 [
LS—17W 17w
Intarnal Wastewater Collection System
Quantities Estimate
TEM K| QUANTITY
§" Sarvice Connection 24 TA
8 SDR-35 PVC Sonitary Sewar 3,000 LF

|

> 100 SOR-35% PVC Saonitary Sewer ' N/A
=z 1Z SDR-35 PVC Sanitary Sewer | N/A i
s 15" SDR-35 PVC Sanitary Sewer | N/A ]
£ 18" SDR-3§ AVC Sanilary Sawer | N/A |
Cleon Qut 2 €A |
g Monhole 7 EA i
‘§ 4" PVC Force Main 1,400 LF i
(= 5 ©YC Farce Main N/A |
& PVC Forcs Main N/A |
1 PVC Force Main : N/A |
17 PVC Force Main N/A 1
LS-17W 170 CPM (2.5 HPY | EA J
TOTAL ESTWATED COST $ 259230 |

Force Main from
Colonia 6W

Cameron County Regional Water and Wastewater
Planning Study

Figure 5-80
Site Map of Q Unknown Sub.(Santa Rosa), R Unknown
Sub. (S. Santa Rosa), & S (13W, 15W, & 17W)

Prepared For:
Texas Water Deveiopment Board
and Cameron County Water Development Board

Prepared By:
The Water Resources Planning Group

Aug_ust 1990




Force Main to
Wastewater
Treatment
Plant

LS-18W

1 76w

To
South Pompelo Rd.

—— -
—_ o

To

Kansas City Rd. I [

J P 2020 | ‘ 2020
; Popuigtian Jnit
Colonig Area 2020 | Density | 2020 | ODensity
Designationi Coionia Name (Ac) lPopulation! {Cap/Ac) | Units | (Units/Ac)
[ Tew X _Unknown Subd. (Lo Ferig) |} 16 | 116 1 725 | 24 | 150
internal Wastewatar Collection System
Quantities Estimate
TEM 1 QUANTITY
6" Service Connsction 24 EA
5 SDR-35 PVC Sanitary Sewer 2.250 LF B
107 SOR-35 PVLC Sonitory Sewer N/A {
12" SDR—35 PYC Sonitary Sewer N/A |
| 15" SDR-35 PvC Sanitary Sewer N/A
[1& SDR-35 PvC Sanitary Sawer N/A
I Clagn Out 3 EA
T Maonhote 7 EA '
{ 4" PVC Force Main 1.000 LF
! § PVC Forca Main N/A
i 8 PVC Force Main N/A
‘ 10" BVC Farce Main | N/A
r 127 PVC Force Main N/A
I L5-16W 35 GPM (0.5 HP) 1 EA |
{ TOTAL ESTIMATED COST $  141.000 j|

NORTH oo

Scalae: 7" =4L00*

Camaeron County Regionai Water and Wastewater
Ptanning Stugdy

Figure 5-81
Site Map of X Unknown Subdivision (L.a
Feria) (16W)

Prepared For:
Texas Water Develepment Board
and Cameron County Water Development Board

Prepared By:
The Water Resources Planning Group

August 1990




LS—14w

]

[ Force Main to Wastewater]

\_1 Treo

|

+/~ 1,000 LF

74W

North Rabb Roqd

NORTH §
A B S

Scale: 1" =z00°

2020 2020
Papuiation Unit
Colonia Araq 2020 Density 2020 Density
Designotion| Colonia Name (Ac} | Populigtion | (Cap/Ac) | Units | (Units/Ac)
L law [ w 48 | 137 285 | 28 0.58
Internal Wostewater Collection System
Quantities Estimate
ITEM QUANTITY
6 Service Connection 28 EA
8" SDR—35 PVC_Sanitary Sewer 2,500 LF
10 SDR—~35 PVC Saonitary Sewer N/A
12" SDR—35 PVC Sanitary Sewer N/A
157 SDR-35 PVC Sanitary Sewer N/A
18" SDR-35 PVC Sanitary Sewer N/A
Cleon Qut 1 EA
Manhole 7 EA
4 PYC Force Main 1,000 _(F B
6" FPVC Force Mgin N/A ]
8" PVC Force Main N/A i
10" _PVC Force Mgin N/A _]
127 _PVC Force Mgin N/A N
LS=14W 45 GPM (0.5 HP) 1 EA 1
TOTAL ESTIMATED COST 3 149,463 !

Cameron County Regional Water and Wastewatar
Planning Study

Figure 5-83
Site Map of W (14W)

Prepared For:
Texas Water Development Board
and Cameron County Water Development Board

Prepared By:
The Water Resources Planning Group

August 1990
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Cameron County Regional Water and Waslewater
Planning Study

Figure 5-85
Area Map of La Corna Del Norte, Laurelas,
Unknown, 25, and Cisneros {Limon) (1E,
4E, 8E, 12E, and 13E)

Prepared For:
Texas Water Develepmant Board

an
Cameron County Water Development Beard

Preparad By:
The Water Rescurces Planning Group

August 1990




\ ! i 2020 T 2020
| | Population Und
\ Calenia | | Areg 2020 Danarty 2020
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— 1€ | Ln Coma_Oal Mana 100 868 858 177 [¥a
-] 1 234 15 0.47

—_—
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—— 13| Cisneros_(Lmon) 9 | 62 1 aa9 13 144
! , :
I ) Interngl Wosigwater Collection System

\ Quontities Estinats
| T o
t 725‘ I [ ¢_Connection 177 EA
E.‘ T SDR-35 PYC Sanitory Sewer 10,200 LF
t I 10 SOR-35 AYC Sanitary Sewer 400 L
) I 1Z7_SDR—35 PVC Sanitory Sewer NSA
2 I 15° SDR-15 PVC Samtory Sewer N/A
’ 18" SOR-35 PVC Sanitory Sewer N/A
I Ciaon Out 5 EL
I Manhoke 76 _EA
l £ VG Force Main N/A
& P Force Main N/A
. , il & P Force Main 2.000 LF
Soale: 17=800° - ’ 100 PYC_Force Mon N/A
12 PYC Force Main N/A
LS—1E 480 GPM (5.0HP) 1 EA

I ij I TOTAL ESTIMATED COST t 693,375
' 128
Intarnol Wostewoter Colection System
’ Quoniities Esimate
i TEM QUANTITY
_———
! J ‘l 6 Service Connection 15 EA
& SDR-315 ML Sandary Sewsr 900 _LF
T.P. 1&_SDR-35_PVC_Sanitary Sewer /A
LS 1EI l 17 SDR-35 PC Santtary Sewer N/A
] - = 15" SDR—35 PVC Sandary Sewer N/A
. /\ 187 SDR—35 PVC Sanitary Sewer N/A
e { ’ Clean Qut 3 _EA
=== S = Manhole s e
. I 4 PVC Force Main N/A

T ey 5 VG Farce Main N/A
force Main to = g PVC Force Main N/A
’ = 10° PVC Forca Naoin N/A
Wastewoter T D force Now s :
Treatment Plant ! y e T e i

+/- 2,000 LF
t3 E

Force Main from
Colenia 8E Intermol Womtewater Collection Sysiem

Quontities Estimate

TEM QUANTITY

’ — 6 Service Connection 13 EA
=
/\ = ¥ SDR-35 PVC Seniory Sewer 500 \F
’ 2 , r — , T _SDR-15 W Sanitary Sew N7A

H

1
= 17 SDR-15 PVC Sanitory Sewer NAA
15" SDR—J5 PVC Somtary Sewer N/A
18" SDR-35 P¥C Sanitory Sewer NfA
Cleon Out N/A
, Tonhote 3 A '
’ 4 _PVC Force Main N/A ;
5 PVC Forge Main N/A
, & PVC Force_ Main N/A
’ 107 _PYC Force Main N/A
17 PG Fur\z Main N/A
’ f ’ TOTAL ESTIMATED COST § 29,082

—

|

I

I

|
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! Figure 5-86
[ | | Site Map of La Coma Del Norte, 25, and
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L
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Cisneros (Limon) {(1E, 12E, and 13E)
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Ferce Main to Colonia
La Coma del Norte (1E)

) LS—4E

NORTH;

Scale: 17" =q400"
2020 2020
Population Unit
Colonio Areg 2020 Density 2020 Density
Designation| Colonia Name (Ac) | Pasulation | (Cap/Ae) | Units | (Units/Ac)
4E Laureles 58 281 §.57 78 1.34

Internol Wostewoter Collection System
Quontities Estimote

ITEM QUANTITY
6 Service Connection 7B £A
8 SDR-35 PVC Sanitory Sewer 6,150 LF
10° SDR-35 PVL Sonitary Sawer N/A
127 SDR=-35 PVC Sanitary Sewer N/A
15" _SDR-35 PYC Sanitary Sewer N/A
18" SDR—35 PVC Sanitary Sewer N/A
Clean Out 8 EA |
Manhole 1B EA |
4" PVC Force Main 1.250 LF j
6 PVC Force Main N/A 1
8" PVC Force Main N/A |
10" PVC Force Main N/A
127 PVC Force Main N/A
LS—4E 120 GPM (1.5 HP 1 EA
TOTAL ESTIMATED COST $ 366,611

Cameron County Regicnal Water and Wastewater
Planning Study

Figur
Site Map of Laureles {(4E)

e 5-87
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Texas Water Development Board
and Cameron County Water Development Board
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The Water Resources Planning Group

August 1990




NORTF

Scale: 7" =200"

Force Mcin to Colonia
Lo Coma del Norte (1F)

2020 2020
Papulation Unit
Colonia Area 2020 Density 2020 Density
Designation| Calonia Name (Ac) | Population | {Cap/Ac) | Units | (Units/Ac)
8E Unknawn 15 262 | 18.38 53 3.31

Internal Wastewoter Collection System
Quantities Estimate

TEM ] QUANTITY

6" Service Connection 53 EA

8" SDR—~35 PVC Sanitary Sewer 2,850 LF
10" SDR-35 PVC Sanitary Sewer | N/A
12" SDR-35 PVC Sonitary Sewer | N/A
15" SDR-35 PVC Saonitary Sewer | N/A
18" SDR-35 PVC Sanitary Sewer | N/A
Clean Qut [ 2 EA
Manhole 8 EA

[ 3° PVC Force Mian 12,000 LF
[ 6" PVC Force Main N/A
r 8" PVC Force Main N/A
10" PVC Force Main N/A
12" PVC Force Main N/A
LS-8E 78 GPM (65 HP) T EA

| TOTAL ESTIMATED COST i $ 439.811 [

Cameron County Regional Water and Wastewater
Planning Study

Figure 5-88
Site Map of Unknown (8E)

Prepared Fot:
Texas Water Development Board
and Cameron County Water Development Board
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The Water Resourcas Planning Greup
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Figure 5-89
Area Map of Lozano, La Tina Ranch, and Las
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Force Main to Wastewater

Treatment Ptant
+/~ 1,000 LF

NORTH

Scale: 1" =400"

2020 2020
) Population Unit
Colonia ) Areq 2020 Density 2020 Density
Designation! Colonia Nome (Ac) Population | {Cap/Ac} | Units | (Units/Ac)
28 { Lozano 630 | 1360 139 2.78

interngl Waostewagter Collection System
Quontities Estimate

)

TEM j QUANTITY
€" Service Connection 132 EA
8" SDR-35 PVC Sonitary Sewer 9,000 LF
10" SDR-35 PVC Sanitary Sewer N/A
12 SDR-35 PVC Sanitary Sewer N/A
15" SDR-35 PYC Sanitory Sewer N/A
18" SDR-35 PVC Sanitory Sewer N/A
Clean Qut 12 EA
Manhote 23 EA
4" PVC Force Main 1,000 LF
§ PVC Force Main ! N/A
8 PVC Force Main | N/A
107 PVC Force Main N/A
12 PVC Forze Main N/A
LS_2E 200 GPM (3.5HP) T EA
TOTAL ESTIMATED COST }i $ 566.019 |

Cameron County Regional Water and Wastewater
Planning Study

Figure 5-80
Site Map of Lozano (2E)

Prepared For:
Texas Water Development Board
and Cameron County Water Deveiopment Board

Prepared By:
The Watet Resourcss Planning Group

August 1990




-

T4

———
—_—0
~— N O R

Scale: 71" =400"

\\ — LS-3E
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Force Main to
Wostewater

o] Treatment Plant
+/~ 6.000 LF

&

—
—— S
——
—— s
[ 2020 1 2020
Population Unit
Colonia Areq 2020 Density 2020 Density
Designotion| Colonie Name (Ac) | Popuiction | (Cap/Ac) | Units ) (Units/Ac)
3E La Twna Ranch 59 862 [ 11.22 135 2.29
internal Woastewoter Coliection System
Quontitias Estimate
ITEM [ QUANTITY
6" Service Connection 135 EA
8" SDR-35 PVC Scnitary Sewer 8,670 LF
10" SDR-35 PVC Sanitary Sewer N/A
12" S$DR-35 PVC Sanitary Sewer N/A
15" SDR-35 PVC Sanitary Sewer N/A
18" SDR-35 PVC Sanitary Sewer N/A
Clean Qut 10 Ea
Manhoie 21 EA
o 4" PVC Force Main 6,000 LF
{ 6" PVC Force Main N/A
8" PVC Force Main N/A
10° PVC Force Main N/A
12" PVC Force Main N/A
LS—3E 195 GPM (3.0 HP 1 EA
1 TOTAL ESTIMATED COST I $ 585.266
Cameron County Regional Water and Wastewater
Planning Study
Figure 5-91
Site Map of L.a Tina Ranch (3E)
Preparad For:
Texas Water Development Board
and Cameron County Water Development Board
Prepared By:

The Water Resources Planning Group
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| Force Main to Wastewater
Treatment Plant +/— 1,000 LF

My
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&
fé
LS-7E
Q Sene 2
RAL 8
v, RANT
e Hwy.
Scale, 77 =200"*
2020 2020
Population Unit
Colonia Areq 20240 Density 2020 Density
Designation| Colonia Name (Ac) | Popuiation | {Cap/Ac) | Units | (Units/Ac}
7E Las Yescas 16 281 | 17.56 57 3.56
Internal Waostewater Collection System
Quantities Estimote
ITEM | QUANTITY
6" Service Connection 57 EA
8" SDR—35 PVC Sunitaty Sewer 3.200 LF
10 SDR=35 PVC Scnitary Sewer N/A
12" SDR-35 PVC Sanitary Sewer N/A
15" SDR-35 PVC Sanitary Sewer N/A
18" SDR~35 PVC Sonitery Sewer N/A
Clagn Qut 3 EA
Manhole 9 EA
3" PVC Farce Main 1,000 LF
5" PVC Force Main N/A
8" PVC Farce Main N/A
10" PVC Force Main N/A
12" PVC Force Main N/A
3 85 GPM (1.5 HP) T EA
TOTAL ESTIMATED COST $ 261,333 j

Cameron County Regiona! Water and Wastewater
Planning Study

Figure 5-92
Site Map of Las Yescas {7E)

Prepared For:
Texas Water Development Board
and Cameron County Watser Development Board
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Force Main to Wastewoter
Treatment Plant +/— 1,000 LF

NORTH

Scala: 17 = 1, 000°

2020 2020
Popuiation Unit
Colonia Arec 20290 Canaity 2020 Density
Designation] Colonic Nome (Ac) { Popuiation | (Cop/Ac) | Units | (Unita/Ac)
SE Dol Mar heights 206 483 2.34 99 Q.48
IEE Unknown (Del Mor 1) 62 290 +.68 59 0.95
SE
Internct Wastewaier Coilection System
Quontities Estimate
ITEM QUANTITY
6 Service Connection 39 EA
& SDR-—35 PVC Sanitary Sewer 43,650 LF
10" SDR—35 PVC Sonitary Sewer N/A
127 SDR=—35 PYC Sonitary Sewer NAA
15" SDR—35 PVC Sanitory Sewer N/A
18" SDR-35 PVC Sanitory Sewer N/A
Cleon Out 268 EA
Monnole 97 EA
4 PVC Force Man 150 LF
& PV Force Main 1,000 LF
8 PVC Force Man N/A
10" PVC Force Main N /A
17 PVC Force Moin N/A
LS—5E% 115 GPN (1.0 HP 1 EA
LS-5E2 230 GPM (2.0 HP 1 EA
TOTAL ESTIMATED COST $ 1,658,105
10E

Internal Wostewater Collection System
Quontities Estimate

TEM QUANTITY

€ Service Cannection 59 EA

& SDR-35 PVC Sonitory Sewer 11,350 LF
10" SDR-35 PVC Sanitary Sewer N/A
127 SDR-35 PVC Sanitary Sewer | N/A
K 5" SDR—35 PVC Sanitary Sewer N/A
| 18 SDR-35 PVC Sanilary Sewer N/A
Clegn Qul 6 EA
Mannole 32 EA
4 PVC Farce Main N/A
& PVC Force Main N/A
& PVC Force Wain N/A
10" _PVC Force Main N/A
1Z _PVC Force Moin N/A

TOTAL ESTIMATED COST $ 415,451

Cameron County Regional Water and Wastewater
Planniﬂg Study

Figure 5-94
Site Map of Del Mar Heights and Unlknown
{Del Mar 1) (5E and10E)

Prepared For:
Texas Water Development Board
and Cameron County Water Development Board

Prapared By:
The Water Resourcss Planning Group
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2020 2020
Population Unit
Colonia Areg 2020 Oengity 2020 Density
Dasignation} Colonia Ngme (Ac) | Pepulation | {Cop/Ac) | Units | (Units/Ac)
6E Orason/Chulavista/Shosmakar 21 464 2.20 S5 0.45

internal Wastewater Collection System

Cuantities Estimate

TEM QUANTITY
6 Service Connettion 95 EA
B SOR-3% PVC Sonitary Sawer 17.110 LF
10" SDR-35 PVC Sanitory Sewar N/A
17 SDR-35 PVC Sanitary Sewer N/A
15" SDR=-35 PVC Sanitory Sewer N/A
18 SDR-35 PVC Sanitary Sewer N/A
Clean Qut 3 EA
Manhols 45 EA
4" PVC Forca Main 1,000 LF
6 PVC Force Main N/A
8" PVC Force Main N /A
10" _PVC Force Main N/A
17 PVC Farce Main N/A
LS=B6E 140 GPM (1.7KP) T EA
TOTAL ESTBMATED COST $ 750,817

NORTES

Scaler 71" =600"

Force Main ta Wastewater
Treatment Plant +/~ 1,000 LF

Cameron County Regional Water and Wastewater
Planning Study

Figure 5-95
Site Map of Orason Acres/Chula
Vista/Shoemaker (6E)
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Figure 5-96
Area Map of Glenwood Acres Subdivision
(9E)
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orce Main to Wastewater
reatment Plant +/— 1,000 LF

LS—-9t

— 4L

-.5

MNORTFH

”

Scale: 1"=a00’

2020 T 2020
Fapulation Unit
Colonia Area 2020 Density 2020 Density
Designation| Colonia Name (Ac} | Popuiction | {Cap/Ac) | Units | (Units/Ac)
9E Glenwood Acres Subdivision 32 218 5.81 45 1.43
Internal Wostewater Collection System
Quantities Estimate
TEM QUANTITY
§" Service Connection 45 EA
& SDR-35 PVC Sanitary Sewer 4,750 LF
10" SDR-35 PVC Sonitary Sewer __N/A
12 _SDR-35 PVC_Sonitory Sewer N/A
15" SDR-35 PVC Sanitory Sewer N/A
18" SDR—35 PVC Sanitory Sewer N/A
Ciean Qut 4 EA
Manhole 14 EA
3 PvC Main Force 1,000 LF
6 _PVC Force Main N/A
8" PVC Force Mgin N/A
10° PVC Force Main N/A
12° PVC Force Main N/A
LS—9E 65 GPM (1.0 HP}) ) EA
TOTAL ESTIMATED COST 1l $ 265,395

Cameron County Regional Water and Wastewater
Planning Study

Figure 5-97
Site Map of Glenwood Acres Subdivision
(9E)

Prepared For:
Texas Water Davelcpment Board
and Cameron County Water Development Board

Prepared By:
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Figure 5-98
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Farce Main to Wastewater
Treatment Plant in Los Fresncs

NORTF —
'—'h-?’

Scale: 77 =ax00”

2020 2020

Population Unit

Colonig Arec 2020 Density 2020 Density
Designation| Colonia Neme {Ac) | Popuigtion | (Cap/Ac) | Units | (Units/Ac)

[ hE Los Cuctes 22 261 11.86 53 2.41

WH[PP}_E ROAD

Internci Wostawoter Collection Systemn
Quontities Estimate

ITEM QUANTITY
€' Service Connection 53 EA
& SDR-35 PVC Sanitary Sewsr 3,750 LF
10" SDR-35 PVC Sonitary Sewer N/A
127 _SDR-J5 PVC Sanitary Sewer N/A
15" SDR—-35 PVC Sanitory Sewer N/A
18" SDR-35 PVC Sanitary Sewer N/A
Clean Out S EA
Manhoie 10 EA
4" PVC Force Moin 14.000 LF
6" PVC Force Moin N/A
8" PVC Force Main N/ZA
10" PvC Force Main N/A
12" PVC Force Main N/A |
1S5—11E BQ GPM (2.5 HP) 1 EA |
| ot esmmaten cosT $ 439.666 |

Planning Study

Cameron County Regional Water and Wastewater

Figure 5-99

Site Map of Los Cuates (11E)
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CAMERON COUNTY WATER DEVELOPMENT BOARD SUPPLY STUDY
WATER CONSERVATION AND DROUGHT MANAGEMENT PLAN

6.0 WATER CONSERVATION AND DROUGHT MANAGEMENT PLAN
6.1 Introduction
6.1.1 Planning Area and Project

The service area of this study is the unincorporated areas of Cameron County. And the incorporated area
with the City of Brownsville; however, the majority of the unincorporated area population is° grouped into
relatively small communities. With the exception of the City of Brownsville, many of these communities are
either not served or underserved by a centralized water supply system and virtually none are served by a
centralized wastewater collection and treatment system. Therefore, many of the conventional water
conservation measures normally applied in urban or other rural areas are not directly applicable except

within Brownsville.

An objective of the study was to determine the availability and adequacy of current and future treated
water supplies and wastewater options available to rural customers of Cameron County, as well as,
wastewater collection and treatment options when water becomes more available, the impetus to
conserve generally weakens and wasteful consumption increases. Thus it is imperative that a
comprehensive water conservation program be adopted from the beginning and rigorously enforced to

minimized capital and operation and maintenance costs for both water and wastewater services.
6.1.2 Need for and Goals of Program

The Texas Water Development Board has promulgated Financial Assistance Rules which require water
conservation planning for any entity receiving financial assistance from the TWDB. These planning re-
quirements are designed to encourage cost-effective regional water supply and wastewater treatment
facility development. On November 5th, 1985, Texas voters approved an amendment to the Texas
Constitution that provided for the implementation of HB 2. Previous to this study, the CCWB has not
developed a comprehensive plan for water conservation or drought contingency management of available
supplies. This document provides specific guidelines for developing a water conservation and drought
management program that will meet the regulatory requirements of the TWDB for the CCWB Planning

Area.

Since the early 1960s, per capita water use in the state has increased approximately four gallons per capita
per decade. More important, per capita water use during droughts is typically about one third greater than
during periods of average precipitation. Thus, the goals of the program are to reduce overall water usage
through water conservation practices and to provide for a reduction in water usage during times of short-

age.
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Water use in the residential and commercial sectors involves day-to-day activities of all citizens of the state,
and includes drinking, bathing, cooking, toilet flushing, fire protection, lawn watering, swimming pools,
laundry, dishwashing, car washing and sanitation. in addition, rural areas, served by the CCWB member
WSCs, carry the additicnal demands of supporting small-scale private livestock production and the, often
not-so-small, family garden. The cbjective of a conservation program is fo reduce the quantity of water
required for each of these activities, where practical, through implementation of efficient water use
practices. The drought contingency program provides procedures for both voluntary and mandatory
actions placed in effect to temporarily reduce usage demand during a water shortage crisis. Drought
contingency procedures include water conservation and prohibition of ceriain uses. Both are tools that
CCWB member WSC managers and officials will have available 1o them in order to effectively operate in all
situations.

The water conservation plan outlined herein has the overall objective of reducing water consumption in
the CCWB service area. Implementation of this plan will also reduce the amount of wastewater needing
treatment and disposal. Although the impetus for this report is regional planning for water supply needs, it
focuses on measures that specifically reduce the amount of water used and, ultimately, on the amount of
wastewater produced. Such measures will have the effect of extending the time until additional water and

wastewater treatment capacity must be provided.

Various cities throughout the country have adopted water conservation technigues and technologies de-
pending upon the severity of their water supply situation. In particular, California has taken significant
steps to reduce water consumption, and here in Texas, Austin has an aggressive water conservation pro-
gram. Drawing on the experiences of some of these cities, some assumptions about the feasibility, cost
and etfectiveness of specific measures can be made. For the purpose of reducing the quantities of water
required, two of the measures outlined below deserve particular attention: adopting vigorous plumbing

codes for new construction and retrofitting.

According to figures developed in Section 3.0, between 1390 and 2020, the population of the study area
is expected to at least double. Under drought conditions, when consumption is typically at its highest,
and without implementation of water conservation measures, a doubling of the population woutd increase
demand from its current 5,200 AF/yr to over 13,500 AF/yr (TDWR, 1989). With such high rates of growth,
it is evident that the greatest savings in water usage can be realized by adopting stringent plumbing codes
tor new construction. Nationwide it is being realized that the marginal cost of supplying new water sources
and water and wastewater treatment facilities is so high,that new plumbing codes that reduce water usage
‘ by 25-30 percent are the most economical solution. However, because water use in rural areas are less

weighted toward domestic functions, lesser reductions on the order of 10-15% can be expected.
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Existing facilities can also be retrofitied in order to reduce water consumption. Although this may involve
some capital outlay, all of the measures are cost-effective, and various schemes have been devised to re-
cover the costs. For instance, a plan for San Antonio assumes that a 2 percent increase in water and
wastewater rates for 5 years would raise enough money to cover a $100 rebate for each customer
retrofitting a toilet to flush on 1.5 gallons (resulting in an overall savings on the customer's water and
wastewater bill). An aggressive retrofit program can result in water savings of 15-25 percent per resi-
dence. With market penetration typically running at 20-50 percent, this would result in an overall water
consumption savings of around 5 percent. In its water conservation program, the City of Austin estimates
a 6.7 percent savings within 5 years. This program consists of substituting low-flow shower heads, in-
stalling toilet dams and checking for leaks. The benefit/cost ratio is estimated at more than ten, with an av-

erage savings to the customer of $52/ear from reductions in water, wastewater and electricity.

In Figure 6-1, drought condition water demands through the year 2020 for the entire CCWB service area is
shown without implementation of water conservation measures. Also shown are the flows that would
result from the adoption of the two measures outlined above. Overall savings in wastewater flows by 2020
are approximately 15% or approximately 2,000 AF/yr. This estimate is based on the following
assumptions:

« adoption of a code that would reduce water consumption in all new construction from the current
rural area statewide average of 140-160 gcd 1o 125 ged;

» this code would be phased in during the 1990s and early 2000s ( a net water savings of 2% by
1995; 5% by 2000; 7-1/2% by 2005; 10% by 2010; and 12-1/2% by 2015 and 15% by 2020);

+ existing uses could be reduced by 5 percent through retrofitting and other conservation
measures.

These savings in water demand can be related directly to savings in water supply procurement, treatment
and distributions costs as well as wastewater disposal costs. By reducing average daily demand and peak
2 hour demands by as much as 15% percent, water treatment and distribution system requirements wifl be
commensurably reduced by 15% percent. Operation and maintenance costs to the water system
infrastructure will be lower because of lower chemical requirements, reduced pumping requirements, and
appropriate pump station and line sizing. Design of urban water treatment and distribution systems are
influenced more by fire protection requirements than average daily per capita water usage. Rural fire
protection demands are less stringent; the Fire Protection Bureau requires a minimum flow rate of 500

gpm. Thus, the impacts of water conservation are not diminished by fire protection requirements.

The drought contingency program inciudes those measures that can cause the CCWB to significantly
reduce water use on a temporary basis. These measures involve voluntary reductions, restrictions and/or
elimination of certain types of water use and water rationing. Because the onset of an emergency condi-

tion is often rapid, it is important that the CCWB be prepared in advance. Further, the citizen or customer

6-3
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must know that cerlain measures not used in the water conservation program may be necessary if a

drought or other emergency condition occurs.
6.2 Long-term Water Conservation
6.2.1 Plan Elements

Nine principal water conservation methods are delineated as part of the proposed water conservation
ptan.

E ion and Information

The CCWB will promote water conservation by informing water users about ways to save water inside of
homes and other buildings, in landscaping and lawn maintenance, and in recreational uses. Information

will be distributed to water users as follows:
Initial Year:

* The initial year shall include the distribution of educational materials outlined in the Maintenance

Program seclion.

+ Distribution of a fact sheet explaining the newly-adopted Water Conservation Program and the el-
ements of the Drought CGontingency Plan. The initial fact sheet shall be included with the first dis-
tribution of educational material.

+ In addition to activities scheduled in the Maintenance Program, an outline of the program and its

benefits shall be distributed either through the mail or as a door-to-door hand-out.
Maintenance Program:

+ Distribution of educational materials will be made semi-annually, timed to correspond with peak
summer demand periods. Such material will incorporate information available from the American
Water Works Association (AWWA), Texas Water Development Board (TWDB) and other similar
associations in order to expand the scope of this project. A wide range of materials may be

obtained from:

Texas Water Development Board
P.O. Box 13231, Capitol Station
Austin, Texas 78711-3231

« New customers will be provided with a similar package of information as that developed for the ini-

tial year, namely, educational material, a fact shest explaining both the Water Conservation Pro-
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gram and the elements ot the Drought Contingency Plan, and a copy of "Water Saving Methods
that can be Pracliced by the Individual Water User.”

Bl in

Each of the CCWEB member WSCs currently adhere to and enforce independent plumbing code for their
respective service areas. These Codes have been in eftect for several years. During the 1990s a more
stringent unified CCWB Plumbing Code, modeled after the Massachusetts Code, will be adopted for all

new construction and remodelled structures. The most significant components under consideration are:

+ showers used for other than safety reasons shall be equipped with approved flow control devices
to limit total flow to a maximum of 3 galions per minute (gpm);

+ toilets shall use a maximum of 1.6 gallons per flush;

» urinals shali use a maximum of 1.5 gallons per flush.

Retrofit Program

The CCWB will make available, through its education and information programs, pertinent information for
the purchase and installation of plumbing fixtures, lawn watering equipment and appliances. The
advertising program will inform existing users of the advantages of installing water saving devices. The
CCWB will contact local plumbing and hardware stores and encourage them to stock water conserving

fixtures, including retrofit devices.

In addition, the CCWB will embark upon an aggressive retrofit program. Several alternatives are
summarized in Table 6-1. Market penetration is based on the experience of other cities offering such
programs. Savings are calculated on the basis of 4.9 persons per household for year 2020, a total of
26,651 residences in the Facility Planning Area.

The least cost alternative is to deliver two packages/house containing two flow restrictors, a plastic restric-
tor for a shower head, a toilet bag and two dye tablets. Based on past experience, the toilet bags are the
most acceptable to customers and could be expected to realize savings of 4.8 ged in participating house-
holds. A more acceptable and more permanent option is to provide customers with low-flow shower
heads and toilet dams. Because of the greater costs associated with providing these items, vouchers
would be included in the water bili to be exchanged at convenient locations for each water supply system
It is assumed that most of the equipment claimed through this mechanism would be installed. Another
more fool-proof system, used extensively in the Gity of Austin, involves the instaliation of low-flow shower
heads and toilet dams at no charge 1o the customer. In Austin, market penetration has exceeded 50

percent and in participating household has resulted in water savings of around 15 percent of household
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usage. A fourth option is to provide rebates of $100 to customers who repilace their toilets with those that

use on 1.5 gallons per flush.

Table 6-1
Expected Savings Throcugh Implementation
of a Water Use Retrofit Program

Cost Per |Savings Per | Penetration Total Total Cost Per
Action House @ | House! g Savings ¥ | Cost® gpd ¥

Distribution of Water Savings $.50 28.9 gpd 50% 120,643 gpd|( $2,087 $0.017
Kits ¢/

Vouchers tor Shower Heads $4.00 55.7 gpd 20% 93,000 gpd $6,679 $0.072
and Toilet Dams ¥

Installation of Shower Heads $10.00 56.7 gpd 50% 236,694 gpd| $41,745 $0.176
and Toilet Dams ¥

Refund for Replacing Toilets ¥ $100.00 66.7 gpd 10% 55,694 gpd | $83,490 $1.499

Assumes one bathroom per singie-tamily residence.

Based on 125 ged and 4.90 persons per residence.

Percentage of residences participating fully in the program.

Based on current 8,349 residences in CCWDB Colonia Study Area.

Total Program implementation cost.

Cost per gpd saved.

Assumes free distribution to all services area residences @ one kit per residence.
Assumes participant retrieval of kits @ one kit per residence.

Assumes installation by private contractors.

Assumes $100 per toilet.

T QR IR QT

Water R r! i

The PUB uses a uniform rate structure for all residential users. That is to say that consumers pay the same
unit rate for water regardiess of usage. The PUB, however, charges for only 80% of the first 10,000 gal

per month; thus, effectively operating as an inclining block rate system.

Universal Metering

All water users, including utility and public facilities are currently metered. Also, master meters are instalied
and periodically calibrated at all existing water sources. All new construction, including muli-family
dwellings, are separately metered. The program of universal metering will continue, and is made part of

the Water Conservation Plan.
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The CCWB, through their computer billing system, currently monitors water consumption and inspects
meters that vary from previously established norms. In addition, the CCWB could operate under the

following meter maintenance and replacement programs:

Meter Type Jest and Replacement Period
Master meter Annually

Larger than 1 inch Annually

1-inch and less Every & years

Through a successtul meter maintenance program, coupled with computerized billing and leak detection
programs, the CCWR will be able to maintain water delivery rates, from production to consumer, in the 85

percentile range.

Water Conservation Lan in

in order to reduce the demands placed on the water system by landscape, livestock and garden watering,
the CCWB, through its information and education program, will encourage customers and locat land-
scaping companies to utilize water saving practices during installation of landscaping, gardens and stock
watering facilities for residential and commercial institutions. The following methods will be promoted by

the education and information program:
+ Encourage subdivisions to require drought-resistant grasses and plants that require less water.
< Initiate a program to encourage the adoption of xeroscaping.

+ Encourage landscape architects to use drought-resistant plants and grasses; and efficient
irrigation systems.

» Encourage licensed irrigation contractors to use drip irrigation systems, when possible, and to de-
sign all imigation systems with conservation features such as sprinklers that emit large drops rather
than a fine mist and a sprinkler layout that accommodates prevailing wind pattems.

= Encourage commercial establishments to use drip irrigation for landscape watering, when practi-
cal, and to instail only ornamental fountains that use minimal quantities of water, including recy-
cling features.

+ Encourage local nurseries to ofter adapted, drought-resistant plants and grasses and efficient wa-
tering devices.

kD ion R ir

The CCWB and its member WSCs will utilize modem leak detection techniques, including listening
devices, in locating and reducing leaks. Through their respective billing program, each WSC will identify
excessive usage and take steps to determine whether it is a result of leakage. Once located, all leaks will
be immediately repaired. A continuous leak detection and repair program is vital to the WSC's profitability.

The CCWB is confident that the program more than pays for itself.
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Recycle and R

The CCWB does not own or operate any conventional wastewater treatment facilities. Nearly all CCWB
customers utilize some sort of on-site wastewater treatment and disposa! method. However, the CCWB

will make available to its customers, information on on-site reuse of non-sewage wastewater.
6.3 Implementation/Enforcement

The staff of the CCWB will administer the Water Conservation Program. They will oversee the execution
and implementation of all elements of the program and supervise the keeping of adequate records for

program verification.

The plan will be enforced through the adoption of the Water Conservation Pian by each of the CCWB

member or water supplier in the following manner:
*  Waler service taps will not be provided to customers unless they have met the plan requirements;

+ The proposed block rate structure should encourage retrofitting of old plumbing fixtures that use
large quantities of water; and

+ The building inspector will not certify new construction that fails to meet plan requirements.

The CCWB member WSCs will adopt the final approved plan and commit to maintain the program for the
duration of the CCWB's financial obligation to the State of Texas.

Annuat R in

in addition to the above coutlined responsibilities, the CCW8B staff will submit an annual report to the Texas

Water Development Board on the Water Conservation Plan. The report will include the following:
» Information that has been issued to the public.
+  Public response to the plan.

= The effectiveness of the water conservation plan in reducing water consumption, as demon-
strated by production and sales records.

» Implementation progress and status of the plan.

ntr: with Other Political ivisi

The CCWB will, as part of a contract for sale of water to any other political subdivision, require that entity to
adopt applicable provisions of the CCWB's water conservation or already have a TWDB-approved plan in
effect. These provisions will be through contractual agreement prior fo the sale of water to the political

subdivision.
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6.4 Drought Management Plan
6.4.1 Cameron County Drought Management Authority

Nearly all public and private water supplies in Cameron County are derived, either directly or indirectly, from
the Rio Grande. Those waters are regulated jointly by the United States and Mexico. The Texas Water
Master, in consortium with the International Boundary and Water Commission regulates the operation of
Amistad, Falcon, and Anzalduas Reservoirs as a hydrologic systermn to supply normal and drought
condition flows to Mexico and the Lower Valley. Cameron County will adopt, and follow to the extend
practicable and legally enforceable, the procedures of the Water Master and the IBWC with regards to
water supply operations during hydrologic droughts.

On a local basis and where enforceable, the County will require cities to adopt drought contingency
ordinances in accordance with the provisions of the drought contingency plan presented herein for the
CCWDB.

6.4.2 Drought and/or Emergency Trigger Conditions

The County will adopt the following set of "triggers™ or threshold conditions to indicate the various stages

of increasing drought severity and water shortage conditions:

1. The County will recognize that a mild drought {(water demand is approaching the safe capacity of
the system) is in progress when the Texas Water Master (Texas Water Commission) determines
that the operating reserve in Falcon and Amistad Reservoirs is at 25% capacity.

2. The County will recognize that a moderate drought (reservoir reserves a still high enough to
provide an adequate supply, but the reserves are low enough to disrupt some beneficial activities)
is in progress when the Texas Water Master determines that the operating reservoir in Falcon and
Amistad Reservoirs is zero.

3. The County will recognize that a severe drought {reservoir reserves are low enough that there is a
real possibility that the supply situation may become critical if the drought or emergency
continues) is in progress when the Texas Water Master determines that the irrigation reserve in
Falcon and Amistad Reservoirs is less than 50 percent of assigned capacity.

4. The County will recognize that the system is in emergency operation modes if one or more of its

customer's major pumps or transmission lines in the raw water supply system fail, significantly
impairing the capability to deliver water to contracting cities.

6.4.3 Drought and/or Emergency Measures

The County will incorporate the following measures and encourage water use by affected cities,
depending on the degree of efficient severity of the drought and other system emergency conditions.
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Miid C ition Measur

1. Cities will be asked to activate an information center to answer inquiries from citizens and other
customers regarding water shortage conditions and required conservation measures. The
Authority will discuss the drought condition potential and its impact on the water supply situation
in the news media.

2. The County will continue to advise the cities of the reservoir reserves on a monthly basis.

3. The County will request the cities to implement a voluntary daily lawn watering schedule through
the media.

Mcderate Gondition Measures

1. The County will inform the cities by mail and telephone that the drought has reached the
moderate trigger level. This information will be given at seven-day intervals until the drought
trigger condition changes.

2. The County will request that contracting cities implement mandatory lawn irrigation schedules.

3. The County will request thal the contracting cities prohibit other non-essential uses such as car
washing, filling of swimming pools, efc.

Severe Drought Conditi nd/or 8 Emergency M

1. The County will immediately inform the cities, by telephone and mail, about the serious water
supply situation. Similar action will be taken in the event of a major system failure. The news
media will also be informed. Situation reports will be issued to the contracting cities and news
media daily.

2. The County will request that the cities prohibit all outdoor water use.
6.4.4 Drought Termination Notification

Termination of the drought/emergency condition and corresponding measures will take place when the
trigger condition that initiated the drought/emergency situation no longer exists. The County will inform
the member cities and the media of the end of the drought trigger or emergency condition in the same

manner as they were previously informed.
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7.0 PRELIMINARY ENVIRONMENTAL ASSESSMENT

The purpose of this section is to provide preliminary environmental support for the development
of the Cameron County Regional Water and Wastewater Plan. This section is designed to
accomplish two primary goals: 1) Provide a preliminary baseline assessment of environmental and
cultural features that, under Federal, State, and local regulations may become of concern in the
development of regional water supply, treatment and distribution, and wastewater treatment and
collection facilities; and, 2) Identify potential effects and/or constraints to the development of such
tacilities. This section generally tollows guidelines for environmental assessments as described
by TWDB for state funding programs. This assessment is general and is designed to provide data
for preliminary evaluation of alternative water and wastewater options. Site specific detail for a
compiete Environmental Assessment or Environmental Information Document will require further
study. Significant envircnmental constraints within Cameron County are presented on the

Environmental Constraints Map (USGS Quad base map) in the map report accompany this plan.
7.1 Purpose and Need for Project

The purpose and need for this project is described in detail in Sections 1.0, 2.0 and 3.0 of this

report.
7.2 Project Description

The proposed project has been previously defined throughout this study. Details of proposed
water and wastewater facilities to serve the colonias of Cameron County can be found in Sections
4.0 and 5.0 of this report.

7.3 Baseline Conditions
7.3.1 Geological Elements and Soils

Cameron County is located on the nearly level coastal plain of Texas. The county gradually dips to
the East toward the Gulf of Mexico at typically less than a one percent {1%) slope. Generally, the
topographic features of Cameron County consists of tidal flats, resacas, backswamps, barrier
islands, levees, point bars, clay dunes, depressing areas, and deltaic features of the Ric Grande.
Elevations throughout the county range from sea level to approximately 70 feet MSL near Santa
Maria (Williams et al., 1977).

Two (2) geologic formations are exposed in Cameron County. The Beaumont formation and the
younger Holocene sediments (Williams et al.,, 1977). The older Beaumont formation, which is of

Pleistocene age, and the Holocene sediments at the surface are separated by a contact point

7-1
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which occurs as a low scarp in the area of Sweeney and Cross Lakes and, west of Harlingen, by
the Arroyo Colorado which flows along the contact (Williams et al., 1977).

The older exposed Pleistocene system that outcrops along the Gulf of Mexico coastal plain is the
Houston group (Sellards et al., 1981). The Houston group sediments are unconsolidated,
alluvial, deltaic, and brackish-water or lagoonal deposits {Sellards et al., 1981). The Houston
group is divided into two (2) formations, the Lissie sand, and the Beaumont clay (Seilards et al.,
1981). The former of which is not exposed in Cameron County (BEG. 19786).

The Beaumont clay formation is present mainly in the North-western part of the county. It is 400 to
900 feet thick, about 75% to 80% sand with considerable gravel and some limestone originally
deposited as caliche (Sellards et al., 1981). The Beaumont formation was largely deposited by
rivers by way of natural levees and deltas systems and to a lesser extend by marine and lagoonal
processes (Sellards et al., 1981). in extensive areas along the Gulf of Mexico coast the Beaumont
clay formation is overlain unconformably by recent stream deposits and wind-blown beach sands
(Sellards et al., 1981).

The recent Holocene sediments dominate the southemn and eastern part of Cameron County.
These sediments are characterized by three (3) distinct deposits: wind-blown, barrier island, and
alluvial.

The wind-blown deposits are primarily found along the extreme mainland coast of Camercn
County. These sediments are generally characterized as clay dunes, active dunes and dune

complexes on the mainland, and stabilized sand dune deposits (BEG, 1976).

The barrier island deposits exist as part of Padre Island and to a small extend Brazos Island. These
sediments are generally characterized as sand, silt and clay, mostly sand, well sorted, fine grained,
with interfingers of silt and clay in the landward direction. These island deposits also inciude a
beach ridge, spit, tidal channel, tidal delta, washover fan, and sand dune deposits (BEG, 1976).

The third and most extensive Holocene sediments in Cameron County are the alluvial or flood
plain deposits. These sediments overlay greater than fifty percent (50%) of the county. These
were transported by the Rio Grande and its associated streams, resacas and arroyos. These
alluvial deposits in the lower River Grande are composed of a wide variety of sediments
characterized as clay, silt, mainly quartz sand, dark gray to dark brown; and includes sedimentary
rocks from the Cretaceous and Tertiary and a wide variety of igneous and sedimentary rocks from
the Trans-Pecos of Texas, Mexico and New Mexico (BEG, 1976).
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Soil

The following paragraphs will present the general soil associations and descriptions of Cameron
County (Williams, et al., 1977) as mapped by the Soil Conservation Service. These general
descriptions will include soil properties that are pertinent to the proposed activity, such as
landscape position, slopes, permeability and texture. A more specific quantitative listing of the
engineering properties for Cameron County soils and how they relate to individual colonias within

the study area are presented in Table 7-1.

The Sejita-Lomalta-Barrada soil association occupies level areas of saline, loamy and clayey soils at
or near sea level and broad ares of barren clay that are inundated by high tides and heavy rains.
This association occupies about 23% of the county and is generally poorly drained and very
pootly drained clays and silty clay loams. Much of this association has a water table depthof 1 1o 5

feet throughout the year.

The Laredo-Lomalta soil association occupies gently sloping to level areas and is well-drained to
poorly drained silty clay loams and clays. This association is mainly in an adjacent to Laguna
Atascosa National Wildlife Refuge. This association occupies about 4% of the county and a
seasonal high water table exists at about 2 to 6 feet. The soils of this association occupy the

slightly depressed areas and adjacent sloping areas slightly greater in elevation (1-5 feet).

The Willamar association soils are described as nearly level, somewhat poorly drained fine sandy
loams and sandy clay loams. These soils comprise about 4% of Cameron County. These soils are
somewhat poorly drained and have very slow permeability. A seasonal high water table exists at
about 36 to 72 inches and these soils are saline.

The soils of the Laredo-Olmito association are characterized as nearly level to gently sloping, well-
drained and moderately well-drained silty clayloams and silty clays. These soils generally follow
the pattern of the oid resacas on a low terrace of the Rio Grande. This association comprises
about 19% of the county.

The Rio-Grande-Matamoros association can be described as nearly level to gently sloping, well-
drained and moderately well-drained slit loams and silty clays. These soils occupy a narrow band
adjacent to the Rio-Grande and the nearly level slack water areas associated with it. This

association occupies about 4% of the county. These soils are geologically very young {Holocene

age).
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Tablae 7-1

Solls Summary and On-slte
Absorption System Suitabllity for
Each Colonla

Degree and Kind “Sultable Tor
of Limltation for Depth to Seasonal | Absorption Trench
Colonla PUB Septic Tank Permaeabllity High Water Table | On-Site Disposal
Designation Colonla Solls Deslgnation Absorption Fields (tnvhr) {in} (Y/MN)
iB Cameron Park Laredo Slity Clay Loam {0-1% Slopes) Moderate: Percs Slowly 0.08 - 0.20 36-120 N
Laredo Silty Glay Loam ( 1-3% Slopes) Moderate: Percs Slowly 0.06 - 0.20 36 - 120 N
Oimito Sty Clay Severa; Perce Slowly 0.06 - 0.20 36 - 120 N
Harlingen Clay Severa: Porcs Slowly 0.06 60 -120 N
Chargo Siity Glay Severe: Percs Slowly 0.06 - 0.20 24-36 N
Benlto Clay Severe: Porcs Slowly; Wet <0.08 €0 -120 N
2B Clmito Banlto Clay Bevera: Percs Slowly: Wet <0.06 €0 - 120 N
Olmito Sitty Clay Severe: Percs Slowly 0.06 - 0.20 36 - 120 N
Laredo Slity Clay Loam (0-1% Siopes) Moderate: Percs Slowly 0.06 - 0.20 36- 120 N
Tiocano Clay Severe: Floods; Percs Slowly < 0.06 >74 Y
Laredo-Urban Land Complex - - 36 -120 N
3B Stuart Subdivision Bentto Clay Severa: Perce Slowly; Wet <0.06 60 - 120 N
Benlto-Urban Land Complex - - 60 - 120 N
Laredo-Urban Land Complex Moderate: Percs Slowly 0.83-2.0 60 -120 N
Laredo Silty Clay Loam {0-1% Slopes) Moderate: Percs Slowly 0.06 - 0.20 36 - 120 N
r:] [5an Pedro/Cameron/Barrera Gd]  Laredo Ciay Loam (0-1% Slopes) Moderate: Percs Slowly 0.06 -0.20 36 - 120 N
Olmito Slity Clay Savere: Percs Slowly 0.06 - 0.20 36 - 120 N
1) King Subdivalon Olmito Clay Savere: Perce Slowly 0.06 - 0.20 36 - 120 N
Olmito-Urban Land Complex Severe: Percs Slowly 0.06 - 0.20 60 - 120 N
Laredo-Urban Land Complex - - 60 - 120 N
[3:] Alabama/Arkansas (ia Comay) Flo Grande Shity Loam Severa: Floods 063-20 > 63 N
Benlto Clay Severa: Percs Slowly; Wet < 0.06 60-120 N
Olmito Slity Clay Severe: Parce Slowly 0.06 - 0.20 36 - 120 N
Laredo Stity Clay Loam (0-1% Slopes) Moderate: Percs Slowly 0.06 - 0.20 36 - 120 N
78 Haclenda Gardens Olmito Slity Clay Severa: Percs Slowly 0.06 - 0.20 36 - 120 N
Laredo Slity Clay Loam (0-1% Slopes) Moderate: Perca Slowly 0.06 - 0.20 36 - 120 N
Laredo Siity Clay Loam { 1-3% Slopes) Moderatae: Percs Slowly 0.06 - 0.20 6 - 120 N
F):} Vila Nueva Rio Grande SNty Loam Severa: Floods 063-20 > 63 N
Laredo Slity Clay Loam (0-1% Slopes) Moderate: Percs Stowly 0.06 - 0.20 36-120 N
Olmite Sty Clay Severa: Percs Slowly 0.06 - 0.20 36-120 N
8B Vilia Pancho Benito Clay Sevare: Percs Slowly; Wet <0.06 80 - 120 N
Olmito Siity Clay Severe: Percs Slowly 0.06 - 0.20 60 - 120 N
Cameron Siity Clay Slight 0.20- 0.63 60 - 120 N
Chargo Silty Clay Severg; Parcs Slowly 0.06 - 0.20 24 - 36 N
108 Pleasant Meadows Benito Clay Bovere: Perce Slowly; Wet <0.06 60 - 120 N
Olmito Siity Cla Severe: Percs Slowly 0.06 - 0.20 36 - 120 N
118 Viila Cavazos Caredo Sty Clay Loam (0-1% Slopes) Moderate: Percs Slowly 0.06 - 0.20 36 - 120 N
Olmito Siity Clay Savere: Percs Slowly 0.06 - 0.20 36 - 120 N
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Solis Summary (Sub-Area B} continued

Degree and Kind Buhable for
of Limitation for Depth to Seasonal | Absorption Trench
Colonla PUB Septic Tank Parmeabillity High Water Table | On-Site Disposal
Dulq_rgﬂon Colonia Solls Designation Absorption Flalds {Invhr) (In} (YN}
12 Barrio Subdislon Laredo-Urban Land Complex - - 60-120 N
Lomaka Clay Severe: Percs Slowly 0.06 48 - 120 N
Laredo Siity Clay Loam (0-1% Slopes) Moderate: Percs Slowly 0.06 - 0.20 36 - 120 N
135 Las Cuatea Laredo Slity Clay Loam (0-1% Slopes) Moderate: Percs Slowly 0.06 - 0.20 36-120 N
Oimito Sity Clay Severa: Percs Slowly 0.06 - 0.20 36 - 120 N
148 Saldivar Harlingen Clay Severa: Parcs Slowly 0.06 60-120 N
Benlto Clay Sevare: Percs Slowly; Wet < 0.06 60-120 N
188 Coronado Olmito Silty Clay Sevare: Parcs Slowly (.06 - 0.20 36- 120 N
Laredo-Olmito Complex Severe: Parcs Slowly 0.06 - 0.20 80 -120 N
166 Unknown Caredo ity Clay Loam (0-1%% Slopes) Modarate: Percs Slowly 0.06 - 0.20 36 - 120 N
Benlto Clay Sovere: Percs Slowly; Wet <0.06 80-120 N
Matamaoros Slity Clay Sevaere: Floods: Percs Slowly 0.06 - 0.20 > 50 N
178 Saldivar (1) Tomala Clay Severe: Perce Slowly 0.06 48- 120 N
Ofimito Stity Clay Severa: Parcs Slowly 0.06 - 0.20 36 - 120 N
Laredo Slity Clay Loam (0-1% Slopes) Moderate: Percs Slowly 0.06 - 0.20 36-120 N
Harlingen Clay Severe: Percs Slowly 0.08 60-120 N
188 Valle Escondido Benito Clay Sovare: Parcs Slowly; Wet <0.06 60 - 120 N
1) Unnamed C Olmito Sty Clay Severe: Percs Slowly 0.06 - 0.20 36 - 120 N
Laredo Silty Clay Loam (0-1% Slopes) Moderate: Parcs Slowly 0.06 - 0.20 36 - 120 N
208 Unnamaed D (Keller's Corner) Olmito Sy Clay Severa: Parcs Slowly 0.06 - 0.20 36 - 120 N
Benito Clay Severe: Percs Slowly; Wet <0.06 60 -120 N
Laredo Silty Clay Loam (0-1% Slopes) Maoderate: Parcs Slowly 0.06 - 0.20 36 - 120 N
278 Toxas 4 Taredo ﬂlldll.n_sﬂmty ay Loam (0-1% Slopes) Moderate: Percs Slowly 0.06 - 0.20 36 - 120 N
Olmito Siity Clay Sovare: Percs Slowly 0.06 - 0.20 36-120 N
Laredo-Urban Land Co%l‘glslox - - 60 - 120 N
228 B11 Crossroads — Laredo Slity Clay Loam (0-1% Slopes) Moderate: Parcs Slowly 0.06 - 0.20 36 - 120 N
Laredo Siity Clay Loam (Saline) Moderata: Percs Slowly 0.63-2.0 60 - 120 N
Chargo Silty Clay Severe: Percs Slowly 0.06 - 0.20 24 - 36 N
238 Tnols Helghts Olmito Slity Clay Severa: Parcs Slawly 0.06 - 0.20 36-120 N
Laredo Siity Clay Loam (Saline) Madeorate: Percs Slowly 063-20 60 -120 N
Lomahta Clay Sevare: Parcs Slowly 0.06 48 - 120 N
Laredo Slity Clay Loam (0-1% Slopes) Mederate: Percs Slowly 0.06 - 0.20 36 - 120 N
24B TUnknown (Brownsville Alrport) Olmito Sitty Clay Severe: Parce Siowly 0.06 - 0.20 36 - 120 N
Laredo Slity Clay Loam (0-1% Slopes) Moderate: Percs Slowly 0.06 - 0.20 36 - 120 N
258 Vaile Harmosa Benito CI Severe: Parcs Slowly; Wel < 0.06 60 - 120 N
268 Unknown Taredo Sty Clay Loam EE-W- Slopes) Modarate: Parcs Slowly 0.06-0.20 35-120 N
Laredo Slity Clay Loam ( 1-3% Slopes) Modarate: Percs Slowly 0.06 - 0.20 36-120 N
Olmito Slity Clay Sevare: Percs Slowly 0.06 - 0.20 36-120 N
278 Unnamed B (Hwy 802} Olmito Sty Glay Severe: Percs Slowly 0.06 - 0.20 38 - 120 N
Laredo Slity Glay Loam {0-1% Slopes} Modaerate: Percs Slowly 0.06 - 0.20 36 - 120 N
28B 21 Larado Siity Clay Loam {0-1% Slopes) Modarate: Percs Slowly 0.06 - 0.20 36-120 N
Gameron Silty Clay Slight 0.20 - 0.83 0-23 N
Oimito Siity Clay Severe: Percs Slowly 0.06 - 0.20 36 - 120 N

AINZASSISSY TVININNOHIANT AHVNINMTTHd
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Solis Summary (Sub-Area W)

Degree and Kind Sultable for
of Limitation for Depth to Seasonal | Absorption Trench
Colonla PUB Septlc Tank Permeability High Water Table | On-Site Disposal

Designation Colonia Solls Designation Absorption Flelds {in‘hr) {in} {Y/N)
1w Encantada Laredo Siity Clay Loam {0-1% Slopes) Moderate: Perce Slowly 0.06 -0.20 36 - 120 N
Laredo Sliity Clay L.oam ( 1-3% Slopes) Moderate: Percs Slowly 0.06 - 0.20 36-120 N
Laredo-Reynosa Compiex (0-1% Slopes) Modarate: Percs Slowly 063-2.0 80 - 120 N
Laredo-Reynosa Complex (1-3% Slopes) Modoerate: Percs Slowly 0.63-2.0 80-120 N
Rio Grande Slity Loam Savere: Floods 063-2.0 >63 N
Tiocano Clay Sevaere: Floods; Perca Slowly <0.06 60 - 120 N
2w Santa Maria Laredo Slity Clay Loam (0-1% Slopes) Moderate: Percs Slowly 0.06 - 0.20 36 - 120 N
Laredo-Urban Land Compiex - - 60 - 120 N
aw La Paloma “Olmito Slity Glay Sevare: Percs Slowly 0.06 -0.20 60 - 120 N
Laredo Siity Clay Loam (0-1% Slopes) Moderate: Percs Slowly 0.06 - 0.20 36 - 120 N
Rio Grande Siity Loam Severe: Floods 063-2.0 > 63 N
4w Los Indios Laredo-Urban Land Compiex - - 60 - 120 N
Larado Slity Clay Loam (0-1% Slopes) Moderate: Parcs Slowly 0.06 - 0.20 36-120 N
oW Bluetown Laredo Siity Clay Loam (0-1% Slopes) Moderate: Parcs Slowly 0.06 - 0.20 36 - 120 N
Laredo-Reynosa Complex {0-1% Siopes) Modarate: Percs Slowly 0.63-20 60 -120 N
i oW T2 Unknown Subdivision "Benlto Clay Severe: Farcs Slowly; Wet <0.06 60 - 120 N
Raymondville Clay Loam Severe: Percs Slowly 0.20 - 0.63 60 - 120 N
w ElVenadhic Gimito Sty Clay Severe: Percs Slowly 0.06 - 0.20 60 - 120 N
Laredo Silty Clay Loam {0-1% Slopes) Moderate: Parcs Slowly 0.06 - 0.20 36 - 120 N

W “Carrictics-(andrum Taredo Sty Glay Loam i5-1% Elopes) Koderate: Percs Siowly 0.06 - 0.20 36 - 120 1
Oimito Slity Clay Severe: Percs Slowly 0.06 - 0.20 60- 120 N
Rio Grande Sllty Loam Severe: Floods 063-20 > 63 N

oW £l Calahoz Taredo Sty Clay Loam (0-1% Slopes) WModorate: Percs Siowly 0.06 - 0.20 36 -120 N
10W Iglesla Antigua Olmlto Sty Clay Severe: Percs Slowiy 0.06 - 0.20 60 - 120 N
1MW Palmer Laredo Sifty Clay Loam (0-1% Slopes) “Moderate: Percs Slowly 0.06 - 0.20 36-120 N
Benito Clay Severe: Parcs Slowly; Wet < 0.06 60 - 120 N
12W Unknown (Mitla 2} Laredo Sty Clay Loam (0-1% Slopes) Moderate: Percs Slowly 0.06 - 0.20 36- 120 N
Tocano Cla Severe: Floods; Percs Slowly <0.08 60 - 120 N
1aW & Unknown (Ganta Rosa) Raymondville Clay Loam (Saline) Severe: Parcs Hlowly D.06 - 0.20 &0 - 120 N
Raymondville Clay Loam Severe: Percs Slowly 0.20 - 0.69 60 - 120 N

14W W Raymondville Clay Loam Severe: Parcs Slowly ~0.20- 0.63 60 - 120 N~
Recombes Sandy Clay Loam Sevaere: Floods 0.63-2.0 80 - 120 N
Willacy Fine Sandy Loam (0-1% Slopes) Slight 2.0-6.3 >74 ¥
Hidalgo Sandy Clay Loam Slight 0.63 - 0.20 60 - 120 N
Hidalgo Fine Sandy Loam {0-1% Slopes) Slight 0.63 -2.0 > 16 N

15W R Unknown (Santa Rosa) Mercedes Clay {0-1% Slopes) - Severe: Pearcs Slowly <0.60 60-126 N~
Raymondville Clay Loam Severe: Percs Slowly 0.20-0.63 80 - 120 N
16W X Unknown (La Ferla} Raymondvilfe Clay Loam “Bevare: Percs Slowly 0.20- 0.63 60 - 120 N
17W ET Vanadio ~ Hidalgo Sandy Ciay Loam ~ Slight 0.63-020 80 - 120 N
- Benito Clay Severe; Perce Slowly; Wet <0.08 60- 120 N
Raymondville Clay Loam Severe: Percs Slowly 0.20 - 0.63 60 - 120 N
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Solls Summary {(Sub-Area H)

Degree and Kind Sukable or
of Limitation for Depth to Seascna! { Absorption Trench
Colonia PUB Septic Tank Permeabliity High Water Table { On-Site Disposal
Designation Colonla Solls Designation Absorption Flelds {in/hr) {in) (Y/MN)
1H Las Paimas Hidalgo-Urban Land Complex - - 60 - 120 N
Hidaigo Sandy Clay Loam Slight 0.63-0.20 60 - 120 N
Raymondvilie Clay Loam Severe: Percs Slowly 0.20 - 0.63 60 - 120 N
Raymondvllie-Urban Land Complex - - 36-72 N
Recombes Solls and Urban Land - . 60 - 120 N
Racombes Sandy Clay Loam Seavere: Fioods 063-20 60-120 N
Wiliacy Fine Sandy Loam (0-1% Slopes) Slight 2.0-6.3 >74 Y
2H Lago Subdivislon Chargo Sliy Clay Severe: Percs Slowly 0.06 - 0.20 24 - 36 N
Laredo Silty Clay Loam (0-1% Slopes) Moderate: Perce Slowly 0.06 - 0.20 60 - 120 N
Tiocano Clay Severe: Floods; Percs Slowly <0.06 > 74 Y
3H 26 Racombes Sandy Clay Loam Severe: Floods 0.63-20 60 - 120 N
Willacy Fine Sandy Loam (0-1% Slopes) Slight 20-63 >74 Y
Hidalge Fine Sandy Loam {0-1% Siopes) Slight 063-20 60 - 120 N
Raymondville Clay Loam Severe: Perce Slowly 0.20 - 0.63 60 - 120 N
aH Casana Hacombes Sandy Clay Loam Severe: Flocds 0.63-20 60-120 N
Rio Clay Loam Severe: Fioods, Percs Slowly 063-2.0 36-72 N
Tiocano Cla: Severae: Floods, Percs Slowly < 0.06 > 74 Y
5H Rlce Tracts Laredo Slfty Clay Loam [(0-1% Slopes) Moderate: Percs Slowly 0.06 - 0.20 60 - 120 N
Harlingen Clay Severe: Percs Slowly 0.08 60 - 120 N
6H Leal 5ubd. {Matas & Bounds) Oimlto Clay Severe: Percs Slowly 0.06 - 0.20 60 - 120 N
—7H Laguna Escondido Helghta TRaymondville Clay Loam Severe: Porcs Slowly 0.20 - 0.63 60 - 120 N
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Solls Summary (Sub-Area E)

Degree and Kind Suitable for
of Limitation for Depth to Seasonal | Absorption Trench
Colonia PUB Septlc Tank Permeabifity High Water Table On-Slte Disposal
Deslgnation Colonia Solls Daesignation Absorption Fields {invhr} {in) (YN

1E La Coma el Norte ‘Benlto Clay Severe: Percs Slowly; Wel < 0.06 60 - 120 N
Harlingen GClay Severa: Percs Stowly 0.06 60 - 120 N

Laredo-Oimito Complaex Severe: Percs Slowly 0.06 - 0.20 60 - 120 N

2E “Tozano Raymondville Clay Loam Zavere: Porcs Siowly 0.20 - 0.63 €0 - 120 N
Lytord Sandy Clay Loam Moderate: Percs Slowly; Wet 0.63-2.0 36-72 N

3E l-afna Ranch Tyford Sandy Clay Loam Moderate: Percs Slowly; Wet 063-2.0 36 -72 N
Willamar Solls Severe: Percs Slowly 063-20 36-72 N

Deflna Fine Sandy Loam Severe: Percs Siowly 20-8.3 60-72 N

Lozano Flne Sandy Loam Severe: Perce Slowly 20-6.3 36-72 N

Witlacy Fine Sandy Loam Slight 2.0-6.2 > 74 Y

4E Laureles Harilngen Clay Severe: Perce Stowly 0.06 60 - 120 N
5E Dal Mar Helghts Lomalta Ciay Severe: Percs Slowly 0.06 48 - 120 N
Seflta Slity Clay Loam Severa: Floods; Wet 0.20 -0.63 20 - 48 N

3 Drason Ad/Chula Visia/Shos. Chargo Sitty Clay “Eevere: parcs Slowly 0.06 - 0.20 24 -36 N
Lomalta Clay Severe: Percs Slowly 0.08 48 - 120 N

Haritngen Clay {Saline) Severa: Shrink-Swell 0.08 60 - 120 N

7E Las Yescas Lozano Fine Sandy Loam Severe: Parcs Slowly 2.0-6.3 36 - 72 N
8E Unkrown ~ Benito Clay Bevere: Percs Slowly; Wet 0.06 80 - 120 N
Olmito Silty Clay Severe: Percs Slowly 0.06 - 0.20 60- 120 N
8E Glenwood Acres Subd. Banlto Clay Saevere: Percs Slowly; Wet 0.06 60 - 120 N
10E “Urknown (el Mar T Lomatta Clay Severe: Percs Slowly 0.06 48 - 120 N
Salita Slity Clay |Loam Severa: Floods; Wet 0.20 -0.63 20- 48 N

11E Los Cuates Taredo Sty Glay bam {6-1% Slopes) Moderate: Percs Slowly 0.06 - 020 60 - 120 N
Laredo Siity Clay Loam { 1-3% Slopes) Moderate: Percs Slowly 0.06 - 0.20 60- 120 N

Tlocano Clay Severe: Fioods; Percs Slowly <0.08 >74 Y

Lareda-Olmito Complax Severe: Parcs Slowly 0.06 - 0.20 60 - 120 N

12E 25 Benito Clay Sevara: Perce Slowly; Wet 0.06 60 - 120 N
73E Cleneros {LImon] Benlto Clay Severe: Percs Slowly; Wat 0.06 60 - 120 N
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CAMERON COUNTY REGIONAL PLANNING STUDY
PRELIMINARY ENVIRONMENTAL ASSESSMENT

The Willacy-Racombes association soils are nearly level to gently sloping, well-drained fine sandy
loams and sandy clay loams. This association makes up about 7% of the county. About 10% to
15% of this association is affected by a seasonal high water table and slight to moderate salinity.

The Lyford-Raymondville-Lozano soil association can be described as nearly leve), well-drained
and moderately well-drained sandy clay loams, clay loams, and fine sandy loams. This association
occupies about 4% of the county. A seasonal high water table is at a depth of 2 to 6 feet in about
40% to 50% of the acreage in the association. Approximately 30% of this association is affected

by moderate to severe salinity.

The Hidalgo-Raymondville association can be described as nearly level to gently sioping, well-
drained and moderately well-drained sandy clay loams and clay loams. This association makes up

about 4% of the county. A seasonal high water table is in 15% to 20% of this association.

The Willacy-Raymondville soil association is described as nearly level to gently sloping, well-
drained and moderately weli-drained fine sandy loams and clay loams. This soil association
comprises about 4% of the county. Approximately 10% of this association is irrigated and less

than 5% is affected by a seasonal high water table.

The Raymendville association soils are described as nearly level, moderately well-drained clay
loams. These soils occupy small iregularly shaped areas of nearly level plains that are broken by
slight rises. The Raymondville association makes up about 4% of Cameron County. Much of this
association lacks adequate surface drainage and a seasonal high water table exists at 2 to 10 feet

in irigated areas.

The Harlingen-Benito association soils can be described as level to nearly level, moderately well-
drained to poorly drained. These soils make up about 8% of the county. This association
occupies broad areas of slightly depressed areas that lack adequate surface drainage and are
flooded for several days after heavy rains. Generally this association has a water table below 5
teet.

The Harlingen association soils are described as level and nearly level, and nearly level,
moderately well-drained clays that occupy broad plains broken by slight depressing drainages.
This association makes up about 7% of the county. The water table in the association is generally
below 5 feet.

The Mercedes association soils occupy broad plains that are level to gently sloping. The soils are
moderately well-drained clays that make up about 5% of the county. The water table generally is at
a depth below 5 feet.
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The Mustang-Coastal dune association is best described as nearly level to steep, poorly drained
fine sands and sand dunes. These soils are found in a narrow band along the Gulf of Mexico
coast. This soil association consists of active to partially stabilized windblown sands that are up to
30 feet above sea level.

7.3.2 Hydrological Elements

Cameron County is located in the West Gulf Coast section of the Coastal Plan Physiographic
province. The major portion of the county is gently rolling to flat, gradually sloping toward the
coast and the Rio Grande. The ccunty is crossed by many sinuous resacas, abandoned former
courses of the Rio Grande and its tributaries. Other major waterways in the county include the
Arroyo Colorado, Resaca de Rancho Viejo and Resaca de los Cuates. All of these waterways

eventually empty into the Laguna Madre or any of several lakes on bays along the Laguna Madre.
Cameron County abuts eight TWC Designated Water Quality Segments.

These segments are:

+ Segment 2201: Armr Colgrado Tidal - from the confluence with the Laguna Madre
to a point 100 meters (110 yards) downstream of Cemetery Road south of Port
Harlingen.

» Segment 2202: Arroyo Colorado Above Tidal - from a point 100 meters (110 yards)
downstream of Cemetery Road south of Port Harlingen to FM 2062 in Hidalgo
County. Segment 2202 is Water Quality Limited.

+  Segment 2301: Rio Grande Tidal - from the confluence with the Gulf of Mexico to a

point 10.8 kilometers (6.7 miles) downstream of the International Bridge in Cameron
County.

+ Segment 2302: Rio Grande Below Falcon Reservoir - from a point 10.8 kilometers

(6.7 Miles) downstream of the International Bridge in Cameron County to Falcon Dam
in Starr County.

+ Segment 2491: Laguna Madre
+ Segment 2493: South Bay
« Segment 2494: Brownsville Ship Channel

> Segment 2501: Guif of Mexico

The designated uses and water quality criteria of each Cameron County segment are shown in
Table 7-2. Al segments are classified by the TWC and EFA as "effluent limited” which indicates
that the water quality of the segment is not currently considered to be severely degraded,
designated segment uses are not threatened, and the assimilative capacity of the segment is

relatively high. With the exception of the Brownsville Ship Channel, all segments are considered
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Table 7-2

Designated Uses and Water Quality Criteria ot
Cameron County Segments

Segment Segment Name Uses Criteria
2201 Arroyo Colorado Tidal Contact Recreation D.O& 40.mg/L
High Qual Aq. Life. pH 6.5-9.0
fecal coli. ¥  200/100 ml
Temp. 95°
2202 Arroyo Colorado Above Tidal Contact Recreation cl-< 1,200 mg/L
Intermediate Aq. Habitat | SO4=¢ 1,000 mg/L
TDS 4,000 mg/L
D.0.a 4.0 mg/L
pH 6.5-9.0
fecalcoli. ¥ 200/100 ml
Temp. g5°
2301 Rio Grande Tidal Contact Recreation D.O.& 5.0 mg/L
Excep. Qual Ag. Life pH 6.5-9.0
fecal coli. & 200/100 ml
Temp. 9b°
2302 Ric Grande Below Falcon R. Contact Recreation Cl-& 270 mg/L
High Qual. Aq. Lite S04=¢ 350 mg/L
Public Water Supply TDSY 880 mg/L
Do¥ - 5.0 mg/L
pH 6.5-9.0
fecalcoli. ¥ 200/100 ml
Temp. 95°
2491 Laguna Madre Contact Recreation D.O& 5.0 mg/L
Excep. Qual Aq. Life pH 6.5-9.0
fecal coli. & 14/100 ml
Temp. 95°
2493 South Bay Contact Recreation D.O& 5.0 mg/L
Excep. Qual Aq. Life pH 6.5-9.0
fecal coli. ¥ 14100 ml
Temp. 95°
2491 Brownsville Ship Channel Non-contact Recreation D.O& 5.0 mg/L
Excep. Qual Aq. Life pH 6.5-9.0
fecal coli. ¥ 2,000/100 m
Temp. 95°
2501 Guif of Mexico Contact Recreation D.O& 5.0 mg/L
Excep. Qual Aq. Life pH 6.5-9.0
fecal coli. & 14/100 mi
Temp. 95°

Mean over 24-hour period

Thirty-day geometric mean not to exceed.
Anual average not 1o exceed

Source: TWC, 1990

2 12 g
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suitable for contact recreation. The tidal portion of the Rio Grande, Laguna Madre, South Bay,
Brownsville Ship Channel, and the Gulf of Mexico are all considered to possess habitats and
conditions suitable for "Exceptionai Quality Aquatic Lite" and, as such, have an average dissolved
oxygen (D.0.) criteria of 5.0 mg/L. The tidally influenced portion of the Arroyo Colorado and the
Rio Grande Above Tidal are considered to be indicative of a "High Quality Aquatic Life" habitat and
also have a 5.0 mg/L minimum D.O. criteria. Because the Arroyo Coiorado Above Tidal receives
the wastes from a large number of municipal and industrial dischargers as well as significant
quantities of irrigation return flow, water quality and habitat are considered to support only
"Moderate Quality Aquatic Life." As a result the D.O. criteria for the Arroyo Colorado Above Tidal

is only 4.0 mg/L.

The Texas Water Commission, Texas Parks and Wildlite Department, U.S. Geological Survey, and
International Boundary Water Commission routinely sample porlions of the Rio Grande, Arroyo
Colorado, Laguna Madre and Gulf of Mexico. In addition, several studies have been performed by
State and local Universities. The Lower Rio Grande Valley Development Council (LRGVDC)
commissioned a number of special studies in support of the areawide water quality management
planning process conducted under Section 208 of the Federal Water Poliution Control Act of
1972 (LRGVDC 1977-78). Most of this data is contained in the Texas Natural Resource

Information Service's (TNRIS) statewide monitoring data base (SMN).

in August 1976, an Intensive Survey was conducted by the TDWR for the tidal portion of the
Arroyo Colorado. Results of the survey indicate that the stream has a low assimilative capacity
during low-flow conditions. Nutrient and oxygen-demanding material loading from municipal

dischargers were determined 1o be responsible for eutrophic conditions.

A draft Waste Load Evalualion (WLE) is available for the Armroyo Colorado (TDWR, 1985). Waste
load projection were made for existing dischargers for the year 2000 and dissolved oxygen
conditions simulated using a calibrated and veritied version of the QUAL-TX water quality model.
Effluent limits recommended in the WLE in order to maintain the 4.0 mg/L D.O. standard were, in

general, at secondary treatment.

Waste load evaluations are not currently available for the Brownsville Ship Channel or the Rio
Grande. The QUAL-TX Model will be applied to these segments as a part of this planning study.
Treatment levels necessary to maintain designated uses and minimum water quality standards will

be determined for each existing and proposed discharge under future conditions.
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7.3.3 Ciimatic Elements

The Cameron County climate is subtropical in nature and is characterized by dry, mild winters and
hot humid summers. The general weather patterns in Cameron County vary from the tropical
maritime air masses during the warmer months to the continental or polar air masses during the

colder months.

The prevailing winds are southeasterly to south-southeasterly for a majority of the year and north-

northwesterly during December (Orton et al., 1977).

The fact that Cameron County borders the Gulf of Mexico and progresses westward, weather
conditions vary somewhat from east to west. Temperature are moderated by the Gulf of Mexico;
consequently, freezing temperatures are less frequent and precipitation increases as the

proximity to the Gulf of Mexico decreases.

The following climatic data was recorded in Harlingen, Texas from 1931-1969 (Orton, 1977). A
summary of climatic data is presented on Table 7-3. The average annual rainfail is about 26
inches, most of which occurs in September due to heavy rains attributed to tropical depressions,
tropical storms or hurricanes. Another annual period of peak precipitation occurs in May and June
which recorded 3.18 and 2.49 inches of rain, respectively, during the survey period (Orton,
1977). Conversely, March typically yields the least rainfall with 0.95 inches (Orton, 1977).

Infrequently, snow or sleet does fall in January; however, amounts are typically too slight to be
accurately measured. Temperatures of 32°F or below do occur; however, not on an annual basis
and the county enjoys a 341-day warmm season (Orton, 1977). The average daily maximum
temperature for Cameron County from 1931-1969 varied from 70.9 (F) in January to 96.7 (‘F) in
August. Historically, severe freezes have caused considerable damage to the vegetable and
citrus crops and were documented in 1949, 1951, 1962 (Orton, 1977}, 1983 and 1989.

Typically the free-water evaporation exceeds precipitation by 32 to 36 inches annually, the higher
value being toward the coast (Orton, 1977).

7.3.4 Biological Elements
7.3.4.1 Vegetation

Cameron County is located within an area that is bisected by the Gulf Prairie and Marsh Vegetation
Area and South Texas Plains Vegetational Area described by Gould (1975). The study area is
level to gently sloping and bisected by the Arroyo Colorado, and several other small tributaries
flowing into the Laguna Madre, and bordered by the Rio Grande which flows into the open Gulf of
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Table 7-3

Summary of Climatic Data For
Cameron County, Texas Recorded at
Harlingen, Texas from 1931-1969

Average Dally

Average Monthly

Month Maximum_(°F) Lowest Temperature (°F) Precipttation (Inches)
January 70.9 31.4 1.43
February 74.5 34.8 1.22
March 79.0 39.4 0.95
Aprii 85.9 49.4 1.47
May 90.0 58.5 3.18
June 93.7 66.2 2.49
July 96.0 69.5 1.71
August 96.7 68.9 3.04
September 92.3 62.1 4.80
October B87.1 51.4 2.56
November 78.9 39.9 1.43
December 73.0 34.0 1.57
Year g4.8  =mmaee- 25.85

* Source USDA; Cameron County Soil Survey
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Mexico. Elevations in Cameron County range from sea level to approximately 70 feet in the

western portions of the county.

Gould (1975) describes distinct diffterences in climax plant communities throughout the area of
Cameron County located within the South Texas Plains Vegetational Area. Grasses characteristic
of the sandy loam soils include seacoast bluestem, species of Setaria, longspike silver bluestem,
big sandbur, and tanglehead. Clays and clay loams are characterized by longspike silver
bluestem, Arizona cottontop, buffalo grass, and curly mesquite. The lower elevation saline areas

are characterized by gulf cordgrass, seashore saltgrass, and switchgrass (Gould, 1975).

The Gulf Prairie and Marsh, as described by Gould, is typically separated into two major divisions:
the Coastal Prairie - a nearly-level, slowly-drained plain less than 150 feet in elevation; and Coastal

Marsh - the low west marsh area located immediately adjacent to the coast.

Gult Prairie climax vegetation is primarily comprised of tali bunch grasses, including big bluestem,
seacoast bluestem, Indiangrass, eastern gamagrass, and severai species of Panicum, among
others. The marsh areas typically support salt-tolerant species such as Carex, Cyperus, Juncus,

Scrirpus, and several species of cordgrass, including Spartina and marsh millet.

Biotic communities within the Rio Grande Valley have recently been further divided into 11 distinct
areas within the Tamaulipan Biotic Province (as described by Blair, 1950). Five of these
communities, located within the study area, are described below {per USFWS Biological Report
88(36); November, 1988):

Mid-Valley Riparian Woodland - This is essentially a bottomiand hardwood site, with stands of
cedar eim, Berlandier ash (Fraxinus berfandieriana), and sugar hackberry {Celfis laevigata) mixed
with mesquite/granjeno. The result is a dense, tall, canopied forest and greater availability of water
and wildlife foods. This habitat is preferred by many rare birds; orioles (Jcierus spp.), chachalacas
(Onalis_ vetula), and green jays (Cyanocorax yncas) may reach their greatest density in this habitat.
Resacas in this habitat provide aquatic ecosystems that protect a unique group of Tamautipan
biota.

Sabal Palm Forest - The 149-ha (367 acre) USFWS tract in this community is known as "Boscaje
de la Palma™ and is located in the southmost bend of the Rio Grande near Brownsville. Remnant
stands of Mexican palmettos (Sabal mexicana) - locally called sabal palm - found in a 1,418-ha
(3,500-acre) area represent a remnant of a former 16,200-ha (40,000-acre) community. Palms
were so prevalent that early Spanish explorers called the Rio Grande "Rio de las Palmas”
(Crosswhite, 1980). These stands are best described as palm-dominated, brush tracts with
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Mexican palmetios, tepeguaje (Leucaena pulverulenta), anacua, and Texas ebony as major
woody associated. Characteristic fauna include ocelot, jaguarundi, lesser yellow bat (Lasiurus
ega), hooded oriole (Icterus cucullatus), speckled racer (Drymobius margaritiferus), and northern

cat-eyed snake (Leptoderia septentrionalis).

Clay Loma/Wild Tidal Flats - Three different communities form a "miniature ecosystem” of wooded
islands in tidal flats that are periodically inundated by water from South Bay and the Gulf of Mexico.
Lomas are formed from wind-blown silt or clay particles, originally deposited in tidal filats by periodic
flooding from the Rio Grande. When flats are dry and barren, prevailing winds deposit particles on
dunes, which are normally covered with woody vegetation. Dunes may grow to 9m (30 ft) above
surrounding tidal flats. Rains and flooding can erode outer edges of the lomas. When wind or
storm tides retreat, loma building begins again. Characteristic vegetation includes fiddiewood
(Citharexylum brachyanthum) and Texas ebony on the lomas; borrichia (Bormichia frutescens) and

salicornia (Salicornia spp.} on the flats; and biack mangrove (Avicennia nitida) on South Bay.
Representative vertebrates are the Texas tortoise (Gopherus berlandieri), long-billed curlews

(Numenius americanus), and a unique hypersaline-tolerant population of oysters (Ostera

equestris).

Mid-Delta Thom Forest - This community contains a mesquite and granjeno association mixed with
Texas ebony, anacua, and brazil (Condalia hookeri) and was once an extensive thicket that
covered most of the Rio Grande delta. There is <5% of the original acreage left, mostly in fence
rows, highway rights-of-way, canals, and ditch banks. Remnant tracts are small {(normally <40 ha
[<100 acres]) and scattered. Shrubs in this habitat form a tight interwoven canopy of 4-6m (15-20
ft). The mid-delta thom forest was used historically for nesting by white-winged doves.

Coastal Brushland Potholes - The southemn edge of the Coastal Brushland Pothole biotic
community extends into Cameron County. Here, the Gulf's influence creates a stable, saline
microclimate which differs from that of other inland wetlands. In this area, moving sand dunes
cover vegetation, subsequenily uncover it and oiten leave depressions. When these
depressions hold water, they provide excellent habitat for water fowl and the brushy perimeter

may be utilized by ocelot and jagurundi.
7.3.4.2 Wildilife

Cameron County, focated in extreme southeastemn Texas, lies within the Matamoran District of the
Tamaulipan Biotic Province described by Blair (1950). The vertebrate fauna of the Tamaulipan
Province is represented by a mixture of species (including a considerable element of Neotropical

species) from the Texan, Kansan, Austroriparian, and Chihuahuan provinces (Btair, 1950). The
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major wildlite habitats in the Tamaulipan Province are synonymous with the vegetative types

discussed previously.

Approximately 700 species of vertebrates have been identified in the Matamoran District of the
Lower Rio Grande Valley, a number of which are not found elsewhere in the U.S. (USFWS, 1988).
The wide range of habitat types provides the study area with a diverse array of vertebrate fauna
that includes subtropical, southwestern desert, prairie, coastal marshlands, eastemn forest, and

marine species.
7.3.4.3 Aquatic, Estuarine, and Marine Ecology

The study area is characterized by a wide range of aquatic, estuarine, and marine ecosystems.
Significant habitat include the hypersaline marine environment found in the Lower Laguna Madre;
the Lower Arroyo Colorado and Rio Grande Estuaries; and the Riverine habitats of the Arroyo
Colorado and the Rio Grande. A detailed discussion of each of these habitats was developed ina
report completed in March 1989 for the Rio Grande Municipal Water Authority and the Public
Utilities Board of Brownsville "Environmental Inventory and Issues Report Rio Grande Valley Water

Conservation Project”. The following section is a reprint from this report.
Lower Laguna Madre

High temperature and high evaporation, combined with a low annual rainfall, favor the production
of hypersaline waters. There is an almost total lack ot freshwater inflow into the lower Laguna
Madre, except for drainage water from the Arroyo Colorado. As a consequence, the number of
species that inhabit the area is severely limited. However, the number of individual members of
each species is very high and the Laguna has a disproportionately high level of productivity, as
compared with other Texas bays. The limited number of species results in a simplified food chain,
in which benthic plants assume a more important role than phytoplankton. Most of the animals
probably obtain primary nutrients via an abbreviated detrital food chain, which results in a more
efficient transter of carbon to higher trophic levels. This efficient recycling ol detrital constituents
depends upon the retention of detritus within the Laguna, associated with low tidal flushing
(Pulich 1980).

The lower Laguna Madre supports five species of seagrasses. Each is adapted to specific eco-
logical conditions, of which salinity, temperature and light are the most significant. The physical
requirements and limitations of each species is shown in Table 7-4. In general, shoal grass is the
most abundant of the five species. it can withstand the greatest salinity fluctuations, particularly

hypersalinity. While manatee grass and turtle grass prefer the areas around inlets and passes,
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shoal grass is widespread in more restricted areas where other grasses do not grow. It is consid-
ered the most desirable species of seagrass to maintain in the Laguna Madre because it provides

spawning areas for fish and food for waterfowl (Espey Huston, 1981).

Seagrass ecosystems are recognized as some of the most productive in the world. While direct
grazing on their leaves is not common, grazing on the epiphytic organisms they support does
occur. Decaying leaves settle in the sediment and are later consumed as detritus. They also aid in
the maintenance of an active sulphur cycle and the leaves slow water currents near the sediment
surface. Together with the root and rhizome systems, which bind the sediment, they inhibit
erosion, enabling rapid recovery of the ecosystem following severe storms. In general, there is a

positive correlation between sediment stability and invertebrate diversity (Espey Huston, 1981).

The zooplankton include rotifers, cladocerans, copepods, coelentrates, ctenophores and larvae
of molluscs and crustaceans. The calanoid copepod Acartia tonsa tends to dominate the
zooplankton in inshore areas as a result of its tolerance of wide variations in temperature and
salinity. In brackish water it is replaced by freshwater copepods, cladocerans and rotifers. Benthic
species that are important components of the food chain include the polychaete Nereis pelagica
occidentatis, the amphipod Elasmapus sp., the pistol shrimp Crangon heterochaelis and the biue
crab Callinectes sapidus (Espey Huston, 1981).

Nekton species of the lower Laguna Madre resemble those found in other Texas bays. Ina 1962
study, 77 species of fish were reported. Of these & percent were restricted to the brackish waters
of the Arroyo Colorado. Numerous species, including redfish, white shrimp, bay anchovies and
spotted seatrout utilize this brackish area as both a nursery and foraging ground. The distribution
of juvenile shrimp is salinity dependent. Brown shrimp prelfer salinities of 10-30 ppt, and are most
abundant when salinities are above 20 ppt. White shrimp preler lower salinity and are largely re-
stricted to the brackish Arroyo Colorado and other channels. In general, nekton in the Laguna
Madre exhibit three different reproductive cycles. Many species are estuarine dependent, with

adults spawning in the Gulf of Mexico and young organisms being carried into the bay to mature.

The most important sport and commercial species in the inshore areas are the red drum, spotied
seatrout and black drum. The Laguna Madre is the preferred habitat for the black drum, which
teeds mainly on bivalves concentrated in the seagrass beds. Red drum and spotted seatrout
each made up approximately 40 percent of the commaercial catch in the lower Laguna Madre in the
mid 1970s. Both feed on a variely of crustaceans and to some extent on small fish. Seatrout are

tolerant of warm temperatures and high salinity. In one study (Shew et a/ 1981) a posilive
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carrelation between salinity and seatrout size was found. Other commercial species of lesser

importance to this area include oysters, finfish, sheepshead, flounder and Atlantic croaker.

The extensive mud flats along the Laguna Madre are the chief feeding ground for shore birds and
some wading birds. Geese, pintails and other waterfowl use them as nesting areas. They are an
important contributor to the food chain of many marine organisms, used by crab, shrimp and other
organisms when inundated. The normal tide of 5 inches covers part of the flats and three or four

times a year, winter wind tides inundate alt or most of the area.

Of the approximately 650 bird species in the U.S., 380 occur along the Texas coastal zone. Many,
such as the Louisiana heron and the reddish egret, depend heavily on the estuarine community,
whereas the terns are also part of the beach and marine community. The Laguna Madre provides
the wintering ground for 78 percent of the world's redhead ducks, which feed primarily on shoal
grass (Shew et a/ 1981).

Lower Arroyo Colorado

The Arroyo Colorado is one of the major arteries in the Rio Grande Valley drainage system and
receives much of the municipal, agricultural and industrial waste of the area. Smali ox-bow lakes
indicate that at one time it was an arm of the Rio Grande, branching from the river at a point below
the city of Mission. The Arroyo Colorado is a deep channel cut through the Beaumont delta plain,
and has a small delta at its mouth. In the late 1940s, the lower 25 miles was dredged fo a depth of
14 feet to accommaodate barge traffic to the Port of Harlingen. During this process some curves in
the originat river bed were by-passed, leaving shallow ox-bow areas. For the first 7 miles inland,
the old bed was by-passed completely; a new channel runs almost due east to the Gulf
intracoastal Waterway, approximately 21 miles north of Port Isabel. It serves as a floodway, an in-

land waterway and as a recreational area for boating and fishing (Bryan 1971).

The lower Arroyo Colorado is one of the very few brackish water areas in the Lower Laguna Madre
and provides a nursery ground for marine species of the area. Typically, the salinity pattern shows
a gradation from lower to higher saline water both with increasing depth and with distance down-
stream. From surface to bottom it can vary by as much as 29.4 ppt. However, this pattern can be
severely disrupted during major storm activity. For instance, following Hurricane Beulah salinity
levels in the entire Arroyo Colorado approached that of freshwater. There is also an inverse cor-
relation between salinity and dissclved oxygen. In general, tides are highest in fall and spring and
lowesl during winter and summer. In 1969 the lide level at mile 8 fluctuated 18 inches. Tides are

also greatly influenced by prevailing winds (Bryan 1971).
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Table 7-4
Limits of Tolerance of Texas Seagrasses
Optimum salinity Limits of salinity Optimum

{ppt) (ppt) temperature
Thalassia testudiunm 37.0 to 60 18-32°C growth
(turtle grass) 29°C max prod.
Syringodium filitormis <36.0 to 40 23-25°C flowers
(manatee grass) 26°C fruits
Halodule wrightii 35to 44 to <72
(shoal grass)
Halophila Engelmannii 37.0 23 to 50
(halophila)
Ruppia maritima <25.0 0 to 40/60 15-20°C germ.
{(widgeon grass) >30.0 no flowering 20-25°C growth

Espey, Huston and Associates, Inc. Final Environmental Report: Proposed Deepwater Channel
and Multipurpose Terminal Construction and Operation near Brownsville, Texas, Volume 6,
appendix H, 1 and J, 1981.

A study performed by C.E. Bryan at the University of Texas in 1971 showed that the most
numerous economically important species were juvenile menhaden (Brevoortia sp.), redfish
(Sciaenops occelata) and white shrimp (Penaeus seliferus). Brown shrimp (Penaeus aztecus)
and the blue crab (Callinectes sapidus) were found in the area o a lesser degree. The spotted
sea trout (Cynoscian nebulos) was the most abundant adult species taken. Less abundant fish,
concentrated in the lower 12 miles, were redfish, black drum (Pognias cromis), sheepshead
(Archosargus probatocephalus) and southemn flounder (Paralichthys lethostigma). Between
October, 1965 and August, 1966 water flow into the Arroyo Colorado at Mercedes, Texas
averaged 92 cubic feet per second, with a peak flow of 943 cfs and a minimum flow of 24 cfs.
During the 1967 flocd following Hurricane Beulah, the flow reached an estimated 55,400 cfs
(Bryan 1971).

Fish kills are common in the Arroyo Colorado. During the sampling peried of the Bryan study,
eight kills were investigated. Most of the mortalities occurred between June and September, and
were associated with high salinity and dissolved oxygen levels close o zero. DDT sampling
revealed that the Arroyo Colorado had the highest level of any area sampled on the Texas coast.
Dieldrin and Endrin were also found in many of the samples. This could explain the decline in
numbers of spotted sea trout observed during the 1960s. By 1970 there was a tenfold increase
in the number of juvenile spotted sea trout in the lower Laguna Madre as compared with the
previous year, and this was attributed 1o reduced pesticide levels in the Arroyo Colorade. Tarpon,
which were numerous in the early 1950s, have also disappeared (Bryan 1971).
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Rio Grande Estuary

In 1969 the Texas Parks and Wildlife Department conducted a study in the tidal water section of
the Rio Grande. During this study period dissolved oxygen levels ranged from 0.3 to 12.2 mg/L.
It was higher during winter menths and generally higher at the surface than at the bottom. Salinity
also showed a gradation from surface to bottom; at the mouth of the river a freshwater override
was evident in surface samples. Al river mile 12 some bottom water contained traces of salinity,

but all surface samples reflected river flow and registered zero.

Marine species appeared to use the river as a nursery or feeding ground, but not as a spawning
area. The most important commercial invertebrate found in the tidal Rio Grande was the white
shrimp (Penaeus setiferus). Brown shrimp (P. azetecus) were much less frequent. A few blue
crabs { Callinectus sapidus) were present at most stations, but did not appear to use the areaas a
nursery ground. The most importamt marine fish was the Atlantic croaker, which used the entire
area as a nursery. Adult spotted sea trout, redfish, black drum and snook were important com-

mercial and sportsfish found near the mouth of the river (Breuer 1970).
Riverine Environments

An inventory of fish caught downstream from Falcon dam in the Rio Grande in 1954 is shown in
Table 7-5 (Trevino 1955). Trevino's study extended from the mouth of the river to the Pecos.
The river water was generally muddy, with no significant amounts of aquatic vegetation. The
distribution of species indicates that, at that time, brackish water forms are replaced by freshwater

species just east of Brownsville.

in addition to fish, two species of shrimp were reported in the freshwater stretches of the river
within the study area. Macrobrachium acanthurus and M. ohione were reported as far upstream as
the Hidalgo/Starr County line.

7.3.4.4 Wetiands and Unique Areas

Wetlands are defined as those areas which are saturated or inundated by ground or surface water
at a frequency sufficient to support, and under normal circumstances, do support prevalence of
vegetation typically adapted to saturated conditions. Wetlands are usually a transition area
between aquatic and terrestrial environments. A description of significant wetland habitat from the

Environmental Inventory and Issues Report follows :



CAMERON COUNTY REGIONAL PLANNING STUDY
PRELIMINARY ENVIRONMENTAL ASSESSMENT

Species

Table 7-5

Fish Populations of the Rio Grande

Distribution

Lepisosteus spatula

L. osseus

Dorosoma petenense
D. cepedianum
Astyanax fasciatus
Carpiodes carpio
Hybopsis aestivalis
Notropis jemmezanus
N. braytoni

N. lutrensis
N. buchanani

Hybognathus placita
Ietalurus lupus

l. furcatus

Cyprinodon variegatus
Gambusia affinis
Mollienisia formosa

M. iatipinna

Mugil cephalus

Menidia beryliina
Micropterus salmoides
Lepomis macrochirus

Aplodinotus grunniens

Chichiasoma cyanoguttatum

G. donmitator

Starr County, including Faicon Lake

Locally abundant, prefer moderately moving
water

Found at every station

Found at every station

The most widespread and common fish collected
Numerous everywhere in moderate currents
Caught throughout study area

One of the most prevalent species taken

Caught upstream of Roma

West of Cameron County one of the most
common fish

Upstream of westem Hidalgo County in fast moving
water

Common throughout

Spotty distribution; found at Roma
Found in Cameron and Starr counties
Common in side pools and shallow water
Common throughout study area

Not numerous, but widespread

Caught at one station below Hidalgo

Abundant in Cameron County, less common
upstream

Common throughout close to shore

Immature samples found near Roma

Hidalgo and Starir counties

Found throughout area, but not at every station
Most common upsiream from Hidalgo

Few specimens throughout area, most caught 9
miles east of Brownsvilie

Trevino, D.B. The Ichthyofauna of the Lower Rio Grande River, from the Mouth of the Pecos to
the Guif of Mexico. Masters thesis, University of Texas at Austin, 1955.
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Estuarine Wetlands

Cattail/bullrush marshes occur primarily in the lower reaches of the Rie Grande, between 2 and 12
miles from the mouth in water up to 2 feet deep. They also grow in the fioodplain immediately up-
stream from Anzalduas Dam. The last 2.5 miles of the river supports a community of cordgrass.
Sparlina alternifiora is the dominant species, growing in a narrow band 2 to 8 feet from the river
(Ramirez 1986).

Black mangrove {Avicennia germinans) thickets are found in isolated patches, at the mouth of the
Rio Grande. A small distributary channel funnels river water into a thicket immediately behind the
fore dunes. These mangroves are the fargest in the state, attaining a height of 12 feet. Of the
estimated 7400 acres of mangroves in the state, 1200 acres occur in Cameron County. These
thickets are very productive, providing shelter, nesting sites and food for wildlife (Espey Huston,
1981).

Mud flats near the mouth of the Rio Grande may support algal mat growth after extensive rains or
storm tide inundation. Such algal mats contribute to the lagoon system by fixing nitrogen (Shew
et al 1881).

At the edge of lagoons and tidal bodies, and extending into salt water a few inches deep, grows a
community of succulent halophytes, known as Batis-Salicornia-Suaeda. It is composed chiefly of
Batis maritima, Salicornia perennis, S. Bigelovii, Suaeda confertaand S. linearis in varying relative
abundance. S. tampicensis and Caldle lanceolata geniculata have also been found in Cameron

and Willacy counties {(Johnston 1955).

The Laguna Atascosa National Wildlite Refuge is an important estuarine wildlife habitat. To its
north, the outflow regions of the Cayo Atascoas, the North Floodway and the Arroyo Colorado
provide additional nursery areas for marine life. This area represents a logical extension of the
conditions that led to the formation of the Refuge, and the Lower Rio Grande Valley Development
Council designated it as one of six unique ecological areas within the region. It is considered es-
sential habitat for large waterfow! and for tish, shrimp and crabs. R is an important source of fresh-
water and nutrients for the Laguna Madre (Corps of Engineers 1980).

Palustrine Wetlands

Resacas are often dry during summer months, but have a varied flora when filled. Spikesedge
and mud plantain are often surrounded by dock and flat sedges. A succession of plant commu-
nities grows in and around the swales and ponds. In saline areas, succulent halophytes give way

to the borrichia community, followed by cordgrass and finally brush. In cultivated areas only

7-23
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succulent halophytes are present. At lower salinity, ponds in agricultural areas may contain bull-
rushes, cattails, smart weeds, water-lilies, arrowheads, spikerushes and water hyacinth, which
occasionally congests a freshwater pond, preventing the growth of other species. Aquatic veg-
etation, such as arrowheads, widgeon grass and burheads is common in man-made tanks and

stock ponds {Corps of Engineers 1980).

The Lower Rio Grande Valley is very distinctive in terrain, vegetation, and climate; thus, it has a
number of unique ecological areas. The following is a description of these unique areas (as
described in the USFWS Biological Report 88(36) November 1988) in Cameron County.

Southmost Ranch

Southmost Ranch, located southeast of Brownsville, Texas, on the Rio Grande supports part of
the remaining native Mexican palmetto community in the United States. Rio Grande thorn
woodland also is present on the ranch. Southmost Ranch was ranked number 42 of the Top 100
Nationally Significant Fish and Wildlife Areas (USFWS, 1983). Within the 259-ha (640-acre) ranch,
6-ha {15 acres) are dominated by Mexican palmetto, 61-ha (150 acres) have mesquite and acacia
with some palmetto, and the remainder is cultivated fields and pastures (USFWS, 1978). A variety
of wildlife, including many peripheral species, exists in the Mexican palmetto forest community.
Rare wildiife includes; the Mexican white-lipped frog (Leptodactylus labiglis); Texas indigo snake;
speckled racer; white-tipped dove (Leplotila verreauxi), tropical kingbird (Tyranpnus
melancholicus); white-collared seedeater (Sporophila torqueola); lesser yellow bat; and Mexican
spiny pockel mouse (Liomys irroratus). The ocelot and jaguarundi may be present. Agricultural

development and recreational use are primary threats to this area (USFWS, 1979).

na A National Wildlif

Laguna Atascosa National Wildlife Refuge (NWR), the southémmost waterfowl refuge in the
Central Flyway, was established in 1946. It contains 19,680-ha (48,537 acres) and is the largest
refuge in the Lower Rio Grande Valley. About 65,000 ducks winter on the refuge (USFWS,
1986). Laguna Atascosa NWR contains coastal prairies, salt flats, and low vegetated ridges
supporting thick, thorny shrubs (Fleetwood, 1973). Habitat types of the refuge include: 8,720-ha
(24,000 acres) of wetlands; 5,670-ha (14,000 acres) of coastal prairie; 3,280-ha {8,100 acres) of
brushiand; 405-ha (1,000 acres) of croplands; and 607-ha (1,500 acres) of grasslands and
savannah {USFWS, 1986). The refuge fauna includes 354 bird and 31 mammal species. Ocelot
and jaguarundi recently have been sighted in the vicinity of Laguna Atascosa (S. Labuda,
personal communication). In a 1980-81 survey of the area, 8 species of amphibians and 23

species of reptiles were collected (Scott, 1982). Because of drought conditions during this
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period, 95% of the American alligators (Alligator mississippienis) in the Lower Rio Grande Valley

were concentrated on the refuge (Scott, 1982).

Texas Sabal Palm Sanctuary

The National Audubon Society's Texas Sabal Palm Sanctuary, purchased in 1971, is south of
Brownsville along the Rio Grande. The sanctuary preserves part of one of the largest remaining
stands of the native Mexican Paimetto. In 1940, the palm grove was >40-ha (>100 acres). By
1971, only about 13-ha {32 acres) remained. Currently, the sanctuary has a total of 70-ha (172
acres), including 49-ha (120 acres) of old fields that are being revegetated, and an 8-ha (20 acre)
resaca (Miller, 1985a). Many birds use the area (Land, 1983; Miller, 1985a); for example, plain
chachalaca, common ground dove {Columbing passering), golden-fronted woodpecker (Centurus
aurifrons), common pauraque (Nyctidromus albicollis), green jay, great kiskadee, Altamira orioles,
and reseate spoonbills (Ajaia gjajga). Nearly 400 plant species have been identified in the palm

grove.
7.3.4.5 Threatened and Endangered Species

The Lower Rio Grande Valley has a wide array of habitat types and a corresponding diversity of
species including sublropical species, species of the southwestern desert, and prairie, coastal
marshlands, eastern forest, and estuarine and marine environments. This significant diversity in
habitat, coupled with the fact that the Lower Rio Grande Valley is the northernmost limit for several
subtropical species, has resulted in a significant number of species that are recognized as
threatened or endangered by the Federal and State governments. Table 7-6 identifies the
threatened, endangered, and rare fauna and flora which are known to occur or are highly likely to

occur in the study area.
7.3.4.6 Archaeological/Cultural Resources

Lying at the extreme southem tip of Texas, Cameron Gounty contains a rich and unique selection
of cultural resource sites. Numerous prehistoric and historic sites are found within the county. As
of 1985, 96 prehistoric sites had been officially recorded in the county. Since then this number
has increased substantially. Additionally, the official number does not reflect nearly a hundred
sites recorded in the 1930s by A. E. Anderson. At least one of the Cameron County prehistoric
sites, the Garcia Pasture site, is listed on the National Register of Historic Places (NRHP). Dozens
of historic sites have been recorded or reported from Cameron County. These sites include 13
listed on the NRHP. Historic sites include both standing structures such as the Charles Stillman
House, the Southern Pacific Railroad Passenger Depot, and the Port Isabel Lighthouse,
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Table 7-6

Rare, Threatened, and Endangered Species of Potential Occurrence and Known

Naturai Communities in Cameron County

STATUS
COMMON NAME SCIENTIFIC NAME FWS 1 TPWD 2 TNHP 3 TOES 4
AMPHIBIANS
Sheep-Frog Hypopachus vanolosus T G582 T
White-lippad Frog Leptodactylus fragilis E G451 E
Mexican Treefrog Smilisca baudini T T
Mexican Burrowing Toad Rhinophrynus dorsalis T Gss2 T
Giant Toad Bufo marinus WL
Black-Spotted Newt Notophthalmus mendonalis ca2 E G181 E
Ric Grande Lasser Siren Siren intermedia Texana cz E G5T282 E
Rio Grande chirping frog Syrhophus cystignathoides GS5s3 WL
REPTILES
American Alligator Alligator mississippiensis T/SA WL
Speckied Racer Drymobius margaritiferus E G551 WL
Texas Homed Lizard Phrynosema comutum c2 T T
Reticulate Collared Lizard Crotaphytus reticulatus c2 T Ga3s2 T
Northemn Cat-eyed Snake Leptodena septentrionalis E G6T532 T
Black-Striped Snake Coniophanes impenalis T G3s2 WL
Texas Indigo Snake Drymarchon corais erebennus T WL
Texas Scarlet Snake Cemophora coccinea lineri T G5T282 wL
Mexican Mik Snake Lampropeltis triangulum ' wL
Texas Tortoise Gopherus beriandierf T G483 T
Green Sea Turtle Chelonia mydas T T G3s2 T
Hawksbill Sea Turtle Eretmochelys imbricata E E G351 E
Loggerhead Sea Turtle Caretta carofta T E Gas2 T
Kemp's Ridley Sea Turtle Lepidachelys kempi E E G1Sf E
Leatherback Sea Turtle Dermochelys conacea E E Gas1 E
MAMMALS (exciuding Cetaceans)
Southem Yellow Bat Lesiurus ega T G581 WL
Coues’ Rice Rat Oryzomys couesi T G582 T
Ocslot Felis pardalis E E G2s1 E
Jaguarundi Folis yagouaroundf E E G4S1 E
Cougar Felis concolor G452
Jaguar Felis onca E E G354 E
Coatl Nasua nasua E G582 wL
Black Bear Ursus americanes E G5s3 T
BIRDS
Brown Pelican Pelecanus occidentalis E E G581 E
Rexidish Egret Egretta nifescens c2 T G452 T
Whitefaced Pbis Plegadis chihi c2 T G482 T
Roseate Spoonbill Ajaia ajaja G554
Wood Stork Mycteria americana T T
Fulvous Whistiing Duck Dendrocygna bicolor T
Laast Grebe Tachybaptus dorminius G533
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Masked Duck Oxyura dominica G554 WL
Osprey Pandior halicetus G553
American Swallow-tafled Kite Elanoides forficatus T G582 T
Bald Eagle Hallaeetus leucocsphalus E E G3s2 E
Common Black-hawk Buteogallus anthracinus T Gbs2 T
Northern Gray Hawk Buteo nitidus T GSS1 T
White-taled Hawk Buteo abicaudatus T G582 T
Zone-talled Hawk Buto albonotatus T G5S3 T
Golden Eagle Aguila chrysactos WL
Meriin Fafco columbanus T
Aplomado falcon Faico ferncralis E E G451 E
American Peregrine Falcon Falco peregrinus anatum E E G3T251 E
Artic Peregrine Falcon Falco peregrinus tunarius T T GaTi1st T
Piping Plover Charadrius melodu T T G2s2 T
Northemn .Jacana Jacana spinosa G553 T
Coastal Least Temn Stemna antillarum antillarum T
Interior Least Tem Stema antiliarum athalassos E E G4T282 E
Sooty Temn Stomna fuscata T G582 WL
Black Skimmer Rhyncaps niger T
Red-billed Pigeon Columba flavorostris G554 T
Ferruginous pygmy-owt Glaucidium brasilianum T WL
Ringed Kingfisher Caryle torquata G582 WL
Northem beardless-tyrannulet Camptostoma imberbe T G5s3 WL
Rose -threated becard Pachyramphis aglaiae T G4GSS2 WL
Brown Jay Psilorhius morio G582 WL
Black-capped Vireo Vireo atricapilius E E T
Tropical Parula Parula pitiayumi T G533 T
Golden-cheeked Warblar Dendroica chrysoparia E E Gas2 E
Bottar's sparrow Aimophila bottenii c2 T G483 T
FISH
Blackfin Goby Gobicnellus atripinnus E G331
Phantom shiner Notropés orca E G2 E
River Goby Awaous tajasica T wL
Opossum Pipe Fish Oostethus brachyurus T
PLANTS
Montezuma Bald Cypress Taxodium mucronatum G451 E
Runyon's Water Willow Justicia runyorii c2 G2s2
Texas Palmetto Sabal mexicana G2s1 T
Adelia Vesyi Adefia vaseyi G2s2
Texas Stonecrop Lenophylium texanum G333
Lita de los Uanos Anthericum chandleri c1 G2s2
Plains Gumweed Grindelia oolepis G252 WL
Texas Ayenia Ayenia Fmitaris G2s1
South Texas Ragweed Ambrosia cheiranthisfolia c1 G151
Gregg Wid Buckwheat Eriogonum greggi G2s1
Runyon's Huaco Polianthes runyonii c2 G252
Wherry Mimosa Mimosa wherryana G383
Mission Fiddieweed Citharexylum spathulatum G2s2
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Rio Grande Ballon Vine Cardiospermum dissectum G2s2
Johnston's Frankania Frankenia jofnstonif E E G2s2
Shurbleaf Btadderpod Lasquerelia thamnophila c2 G181

Prostrate Mikweed Asclopias prostrata c2 G181
Terrey's Tetramerium Tetramerium piatystegium G353

Ashy Dogweed Dyssodia tephroleuca E E

NATURAL COMMUNITIES

Texas Palmetto Series G2s1
Texas Ebony - Snake-eye Series G2s2
Texas Ebony - Anacua Saries G2s1
Sugarberry-Elm Series G454
Blackbrush Series G585

1

U.S. Fish and Wildiiffe service (1989a) E- Endangered; T-Threatened; T/SA - Threatened due to similarity of appearance.
Because of the similarity of appearance of the Texas American Alligator hides and parts to the hides and parts of other
protected crocodilians, it is necessary to restrict commercial activities involving alligator specimens taken in Texas

to ensure the conservation of other alligator populations, as well as other ¢rocodilians that are threatened or endangered.
USFWS, 12 October 1983, Fed. Reg. 48 (198):46332-46337. C1-Candidate, category 1. USFS has substantial information
on biclogical vulnerabllity threats to support proposing to list as endangered or threatened. Data are being gathered

on habitat needs and for critical designations. C2-Candidate, category 2. Information indicates that proposing to list

as endangered or threatened is possibly appropriate substantial data on biclogical vulnerability and threats are not
currently known to support the immediate preparation of rules. Further biciegical research field study will be necessary

to ascertain the status and/or taxenomic validity of the taxa in Categery 2. C3-Former candidate, rejected because more common,
widespread, or adequately protected.

2

Texas Parks and Wildlife Department, Endangered/Threatened Species Data File (TPWD, 1988 a,b,c). E-Endangered; T-Threatened.

3

Texas Naturai Heritage Program, Special Species and Natural Community Status. G1-Critically imperiled globally, extremely

rare, 5 or fewer occurrences. G2-imperiled globally, very rare, 6 to 20 occumrences. G3-Very rare and local throughout range or
tound lecally in restricted range, 21 to 100 occurrences. G4-Apparently secure globally. GS-Demonstrably secure

globally $1-5 state ranking of the same categories as thosa listed globaily.

4

Texas Organization for Endangered Species; Endangered, Threatened and watch lists of Plants and Vertebrates of Texas
{March, 1987 - plants and January, 1988 - versbrates). E-State endangaered species - any species which is in danger of extinction
in Texas or in addition to its federal status. T-State threatened species - any species which is likely to

become a state endangered species within the foreseeable future. WL-TOES Watch List - any species which at present has either
low population or restricted range in Texas and is not declining or being restricted in its range but requires attention to

insure that the species does not become endangered or threatened. {State or Federal)
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structural groups associated with archaeological deposits such as Fort Brown and the Old Brunlay
Plantation, and historic archaeological sites without structures such as the Palo Alto Battlefield
and the Resaca de Ia Palma Battlefield.

Archaeological siles in the Cameron County area fall into four general chronological periods. The
eariiest period, the Paleoindian, dates to the very late Pleistocene and early Holocene. Cultures
of this period are often associated with now-extend genera of Pleistocene mammals, including
larger species such as mammoth, mastodon, camel, and horse. | The subsequent Archaic period
represents a long and diverse occupation of the region, with potential shifts in subsistence,
settlement, technology, and population dynamics. The final prehistoric stage, the Late
Prehistoric, is marked by the introduction of pottery and the bow and arrow. In extreme South
Texas, the Mexican influence is dramatic during this period. Most of the known prehistoric sites in
Cameron County date to this period. The final period, the Historic, begins with the armrival of the
Europeans. Aboriginal sites from this period are marked by the presence of historic artifacts. The
earliest European settlement of the area dates to the Spanish period although little remains of that
era. Settlement began in earmest after Mexico won its independence from Spain.

A long list of archaeological studies have been completed in the Cameron County area, beginning
with the work of A. E. Anderson in the 1920s and 1930s.
archaeologist, he recorded more than 400 sites in southern Texas and northeastern Mexico. E.

An engineer and amateur

B. Sayles used Anderson's data to define the Brownsville archaeological complex which
represents the Late Prehistoric Mexican-influenced cultures of the area. Early professional
studies were conducted in the general area by T. N. Gampbell of the University of Texas as well as
Richard MacNeish, then of the Peabody Museum at Yale. In more recent years, major studies
have been conducted by T. R. Hester, E. R. Prewitt and R. J. Mallouf. The 1977 study by Mallouf,
Baskin and Killen was a predictive mode! survey which still stand
area. Recent geomorphic/geoarchaeological studies by Michael Collins have helped to clarify the

as some of the better work in the

stratigraphy of archaeological sites in the area.

The density of recorded cultural resource sites in the Cameron County is unusually high and the

expected density of unrecorded sites is enormous. Because of the uniqueness of both the
Mexican-influenced prehistoric cultural sites and the early histaric sites, many either associated
with the Mexican or early Texas occupation as weill as the Mexi Water itseff, an unusually high
proportion of sites can be expected to be significant. Some of these sites will be eligible for the
NRHP or WOrthy of formal designation as State Archaeological Landmarks. Any projects
undertaken by political subdivisions of the state or with Federal funds or permitting should involve
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archaeological studies as part of the planning process since location of significant sites may act as

a constraint on timing or location of projects.
7.3.4.7 Land-Use and Socioeconomic Conditions

A three step approach has been used in assessing social and economic conditions in Cameron
County, as they pertain to this plan. A broad overview of county-wide tand use is followed by
analysis of the basic socioeconomic structure of Cameron. The analysis includes summaries of
recent demographic, employment and industrial data. Lastly, a focus upon the colonias will

underscore the need for the Regional Plan in Cameron County.

Cameron County land use revolves around agriculture. Slightly over 50% of the tand is utilized for
cropland (irrigated and dryland), pasture/hayland and orchard land. Rangeland comprises another
15% of the land use base. Coastal, riverine and drainage features influence a significant portion
of the county. Over 17% of the county possesses surtace water and another 3% is occupied by
wetlands. Table 7-7 presents a breakdown of land use by soil conservation service classifications.
[Of the less significant land uses, barren land occupies 8%, urban/built-up land 4% and recreation
land 1% (SCS 1980)].

Of the 259,409 residents of Cameron County approximately 52% are female (July 1987).
Ethnically, the population is largely hispanic. Seventy-nine percent (79%) of the people are of
spanish decent and only .3% are black. The two maijor cities are Brownsville and Harlingen.
Brownsville, the largest in the Lower Rio Grande Valley, supports a population of over 102,000.
Harlingen, the third largest in the Lower Rio Grande Valley, has a population of nearly 55,000
people (1986 U. S. Dept. of Commerce, Bureau of the Census).

In 1889 Cameron County possessed a labor force of approximately 104,095 people.
Unemployment for 1989 was nearly 12% {see Table 7-8 for labor and employment figures in the
study area from 1985-1989). The largest sources of employment include trade, service and locai
government seclors (see Table 7-9 for employment by industry in the study area from 1985-
1989).

Private industry produces 75% of all non-farm income in Cameron County. Services, retail trade
and manufacturing make up the bulk of this 75%. The remaining 25% of non-farm income stems
from government sources (see Table 7-10 for personal income by industry source in the study
area from 1982 through 1987).

The target communities for water and wastewater improvements in Cameron County are the

colonias. These colonias range in size from 15 to over 700 households which have an average of

7-30
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4.81 occupants. Surveys conducted for Texas Department of Commerce grants indicate annual
per capita income in the househoids surveyed ranges from a high of greater than $14,300.00 to a
low of less than $3,000.00. A 1987 survey of the colonias in the Lower Rio Grande Valley by the
Texas Depariment of Human Services indicates that 98.8% of the colonias population is Hispanic,
with an average household income of $6,932. This data coupled with the 47% unemploymenl

rate reported in this study reveal the service economic depression in the colonias.

Table 7-7
Land Use By SCS Classification
Cameron

Land Use Category Acreage % of Total
Urban and Built up Land

Urban 28638.31 3.86%

Other 30.66 0.00%
Agricuitural Land 79337.94 10.70%

Cropland 292837.52 39.48%

Cropland {Irrigated) 5549.82 0.75%

Pasture and Hay Land 3020.20 0.41%

Pasture and Hay Land (Imigated) 10149.12 1.37%

TOTAL AGRICULTURE 390,894.66 52.71%
Rangeland

Open 78617.39 10.60%

Bushy 19163.75 2.58%
Water 128,182.52 17.28%
Wetlands 23655.74 3.19%
Barren Land 51726.80 6.97%

11237.62 1.51%

Recreation Land 7573.51 1.02%
Other Land 2039.02 0.27%
TOTAL 741759.92

Source: Socil Conservation Service 1980

In 1989 Cameron County possessed a labor force of approximately 104,095 people.
Unemployment for 1989 was nearly 12% (see Table 7-8 for labor and employment figures in the

study area from 1985-1989). The largest sources of employment include trade, service and local

government sectors (see Table 7-9 for employment by industry in the study area from 1985-
1989).
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Table 7-8
Labor Force, Total Employment and

Unemplioyment of the Study Area

*1985-1989
Cameron County
% Change
Labor
1985 92,468
1986 94,727 2.44%
1987 95,788 1.12%
1988 98,828 3.17%
1989 104,095 5.33%
Total Employment
1985 79,092
1986 79,759 0.84%
1987 82,050 2.87%
1988 85,725 4.48%
1989 91,866 716%
Unemployment Rate
1985 14.5
1986 15.8 +8.96%
1987 14.3 -9.49%
1988 13.3 -6.99%
1989 1.7 -12.03%
Source: Texas Employment Commission 1989
Table 7-9
Employment by Industry
in Cameron County
1985 - 1989
Sector 1985 1986 1987 1988 1989
Agriculture 1806 1740 1757 1929 1974
Mining a1 76 44 42 14
Construction 3193 3037 9588 9610 2035
Manufacturing 9694 9209 9588 9610 10419
Transportation 3424 3236 2926 2950 2918
Communications
and Utilities
Trade 18276 (17992 17466 17716 19213
Finance, Insurance, 3438 3350 3422 3501 3550
and Real Estate
Service and other 11362 [11787 12372 13711 16260
State Government 1875 2011 1939 2051 2014
Local Government 11254 |12136 12891 13266 13975
TOTAL 64403 | 64574 64735 66833 72372

Source: Texas Employment Commission 1989
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Private industry produces 75% of ali non-farm income in Cameron County. Services, retail trade
and manufacturing make up the bulk of this 75%. The remaining 25% of non-farm income stems
from government sources (see Table 7-10 for personal income by industry source in the study
area from 1982 through 1987).

The target communities for water and wastewater improvements in Cameron County are the
colonias. These colonias range in size from 15 to over 700 households which have an average of
4.81 occupants. Surveys conducted for Texas Department of Commerce grants indicate annual
per capita income in the households surveyed ranges from a high of greater than $14,300.00to a
low of less than $3,000.00. A 1987 survey of the colonias in the Lower Rio Grande Valley by the
Texas Department of Human Services indicates that 98.8% of the colonias population is Hispanic,
with an average household income of $6,932. This data coupled with the 47% unemployment

rate reported in this study reveal the service economic depression in the colonias.
7.3 Altematives Analysis

The TWDB's Environmental Assessment guidelines require evaluation of alternative engineering
methods and siting of facilities and subsequent evaluation of these alternaiives with respect to
environmental constraints. A preliminary set of alternatives was evaluated during this study. Sites
and treatment methods with the most significant environmental constraints were avoided (for
example, wetlands and wildlife management areas for sites; and on-site disposal in areas of poor
soil conditions for treatment methods) to the highest degree possible. A detailed alternative
analysis will be conducted in more specific documents (i.e. site specific Environmental

Assessment or Environmental Information Documents) as necessary for specific state and federal
programs.

7.4 Potential Environmental Impacts

Environmental constraints, if not avoided, can often become environmental impacts. During the
preliminary design phase of this study environmental constraints were identified and avoided to
the greatest extent possible. Potential impacts that could occur in Cameron County, if proper
design does not occur, include, among others, impacts to threatened and endangered species,
wetlands and cultural resources. At this preliminary level of evaluation none of the proposed
water and wastewater plans were noted to have any significant environmental impacts. Again, a
more detailed Environmental Assessment for any specific site will be necessary to further evaluate

potential environmental impacts.
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Table 7-10
Personal Income by Industry Source
in the Study Area (thousands of dollars)

1982-1987
1982 1987
Nonfarm 1,043,681 1,233,031
Private 851,567 925,601
Manufacturing 171,604 158,976
Mining 12,276 3,774
Construction 85,651 70,882
Wholesale/Trade 75,805 55,975
Reta# Trade 165,561 170,338
Finance, Insurance 51,646 68,183
and Real Estate
Transportation,
Cemmunication 75,995 79,485
and Utilities
Services 194,006 281,067
Ag. Services,
Forestry Fisheries 19,023 36,921
and other
Government 192,114 307.430
Federal Civilian 27,169 33,939
Federal Military 6,600 6,962
State and Local 158,345 266,529
Total 2,087,362 2,466,062

Source: U. 8. Department of Commerce 1987
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8.0 INSTITUTIONAL AND LEGAL ISSUES
8.1 Reguiatory Overview

Federal, State and local regulations will affect the development of water supply treatment and
distribution facilities, and wastewater treatment and collection facilities within Cameron County.
This section reviews Federal regulations, including U.S. Fish and Wildlife Service (FWS) Section 7
consultation for threatened and endangered species; U. S. Army Corps of Engineers (USCE) 404
permits for stream crossing and/or dredge and fill operations; the Environmental Protection
Agency (EPA) - National Pollirant Discharge Elimination Systems (NPDES) permit for wastewater
discharges; and the National Historic Preservation Act for cultural resources. State environmental
regulations expected to be of concern include the Texas Antiquities Code, which applies to all
action taken by political subdivisions of the State of Texas, and the Texas Water Commission
{TWC) Water Quality Permit for wastewater discharges and appropriation of surface water rights.
Local environmental regulations expected to be of particular concem include Cameron County's
septic tank and local permitting, etc. Table 8-1 provides a synopsis of environmental
considerations which may be of concem in the development of water supply facilities.

8.2 Federal Regulatory Considerations
Clean Water Al

The Clean Water Act (CWA) prohibits the discharge of pollutants from any discernible point source
into the waters of the U.S., with the exceptions of those discharges that are permitied in
compliance with the CWA. Permits authorized under the CWA that may be of concern in this plan
include Section 404 permits for dredge and fill as issued by the USCE and the NPDES for the
discharge of water as issued by the EPA.

USCE Section 404 Permit

Section 404 of the CWA, as administered by the USCE, regulates the placement of dredged
(excavated) or fill material in "Waters of the U.5." Waters of the U.S. are broadly defined in Section
404 as any body of surface water (such as oceans, bays, rivers), all surface tributary streams with a
defined channel {including intermittent waterways), any in-stream impoundments (i.e., lakes and
ponds), many off-channel impoundments, and wetiands. "Dredged or fill material” has aiso been
given rather broad meaning to include almost any materiai or object used for construction such as
dirt, rocks, concrete, piles, pipes, etc. In regards to construction of a water intake structure or
pipeline where a crossing or direct involvement with a surface tributary stream, impoundment, or
wetland may be required, placement of the pipeline itself (regardiess of construction material) and

8-1
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Table 8-1 w

Synopsis of Environmental Regulatory Programs

Program

Considerations

a

Federa|

Sectlon 7 of the Endangered Species Act
of 1973, as amended

Corps of Engineers 404 Permit
Requirement

EPA - NPDES Discharge Permit

1) Format Section 7 consultation with FWS and USCE and the applicant may be
of USCE permit or any other Federal Permit.

2) It will be the responsibility of the applicant to prove whether or not Federally-listed
species occur in the project.

3) If formal Section 7 consultation is required, schedule delays up to S0 days
can be expected.

1) A permit is required for pipeline crossing of surface water tributaries and waterways

2) A "general permit” exists which significantly reduces the time and paperwork for
pipeline construction authorizations.

3) Should have information on potential impacts to cultural resources and threatened
or endangered species prior to involvement of Corps.

1) Establishes criteria for treatment and discharge of wastewater, including
pollutant limitations, prohibitions, and monitoring and reporting criteria.

2) Administered by Texas Historlc Commission and State Historic Preservation Officer.

3) Generally requires archaeclogical survey of affected areas, and, occasionally,
testing of more important sites; in come cases, indirect impact areas must be
considered.

4) Sites which are delermined to be eligible for the National Register of historic
Places may need preservation and/or mitigation.

SINSS TvDIT ANV TYNOLLNLLLENI
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Table 8-1
Synopsis of Environmental Regulatory Programs
(continued)
Program Considerations
Slate
Texas Antiquities Code 1) Applies to actions taken by political subdivisions of the State of Texas.

TWC - State Water Quality Permit

TWC - State Water Rights Permit

2) Administered by Texas Antiquities Committee.

3) Generally raquires archaeological survey of area of primary impact, and,
occaslonally, testing of potentially important sites.

1) Parallel program to NPDES permit.
2) Designed to maintain ambient stream standards.
3) Administered by Texas Water Commission.

1) Texas Water Law requires that a permit be acquired to divert, use or store State
waters.

2) Typlcal components of water rights applicatlon include a water conservation
plan, an Environmental Assessment (or, possibly, an Environmental Impact
Statement) and detailed engineering information.

SIANSS TVOIT ONY TYNOLLNLLLSNI
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any trench backfill material within the area or jurisdiction is subject to permit requirements under

404 regulations.

The USCE Galveston District, has 404 regulatory responsibility for Cameron County, maintains a
"general permit” for most pipeline construction projects. A general permit is a pre-authorized
permit for a specifically identified activity which is conducted under certain specified conditions.
General permits are issued on either a nationwide or regional basis. The purpose of general
permits is to provide paperwork and time expenditure relief for permitting actions which are

determined to be routine and resulting in little or no impacts to waters of the U.S.

With regard to water and wastewater storage and transmission facilities, crossing of surface
tributaries with water lines will be necessary and, theretore, legally subject to permitting
requirements under federal law. As pipeline construction activities are considered minor works
with minimal impacts to waters of the U.S. by the USCE Galveston District (hence the general
permit), the USCE does not spend much effort trying to enforce and specifically permit all pipeline
construction projects. Even though the legal requirement for permitting exists, the USCE
generally takes the position that as long as pipelines are constructed according to the conditions
of the general permit (basically, return of natural contours and no permanent obstruction of water-
courses); that no impacts occur to cultural resources or threatened or endangered species for
which other federal regulations exist; and that no one {agency or individual) objects and complains
about the aclivity, the activity is authorized under the general permit without formal notification and

paperwork.

Under 404 regulations a general permit may be suspended for any given project and a full
individual permit required if impacts to cultural resources, threatened or endangered species, or
other factors of the public health and welfare are potentially to occur. An individual permit action
can require from a minimum of three months to a year or longer to complete, and may also require
public hearings and an Environmenial Impact Statement. It should be noted that any of the
service options which do or have a high probability of resulting in significant impacts to cultural
resources or federally listed threatened or endangered species stand a high probability of not

being authorized under a general permit.
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EPA-NPDES Permit

All point source discharges of wastewater into the waters of the U.S. are regulated under the CWA
and require a NPDES permit. The NPDES permit establishes the criteria for treatment and
discharge of the wastewater including pollutant limitations, prohibitions, and monitoring and
reporting criteria. The treatment and discharge conditions described in the NPDES permit (in
conjunction with the TWC - State Water Quality Permit) are typically designed to maintain armbient
stream standards (as defined by the TWC) and require wasteload evaluation of all the cumulative
impacts of all point sources discharged into receiving streams. Detailed evaluation of stream
standards and existing wasteloads is required to determine the conditions of the NPDES permit.

i Al

It is possible that formal Section 7 consultation between the FWS, USCE, and the County will be
required before issuance of a USCE permit because of perceived direct and indirect impacts to
Federally-listed Threatened and Endangered Species. Additionally, environmental groups may
petition the FWS and the USCE to initiale Section 7 consuitation it it is not initiated by the
applicant {local project sponsor). It is the responsibility of the applicant to prove whether or not
Federally-listed threatened or endangered species occur on the project area. If Section 7
consultation is requured considerable schedule delays (60-80 days minimum) will be rnevntable
during the period in which FWS conducts biological assessments and forms its 'blologncal

opinions”.
National Historic P tion Act

Protection of cultural resource sites may be invoked through application for a Section 404 or
Section 10 permit from the USCE should structures or lines be located in waters of the United
States. Should the USCE become invoived, it may request the opinion of the State HIStOI‘IC
Preservation Officer (SHPO) concerning the effect of the project on cultural resources. Because
of the high potential for cultural resources in the general area, it is certainly possibie that the
SHPO would, like the Texas Antiquities Committee (TAC), require an archasological survey, site
evaluation, and protection and/or mitigation measures for imporiant sites located during the initial
survey. It such cases, where both the TAC and the SHPO have jurisdiction, one agency will
operate as the lead agency.

Cultural resources studies may be coordinated through the TWDB, where TWDB funds are
utilized, or coordinated directly through the TAC.
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8.3 State Regulatory Considerations
Texas Antiquities Code

Cameron County and all municipalities, water districts, etc. in the county are considered to be
political subdivisions of the state under the provisions of the Texas Antiquities Code, and,
therefore, must consider the effects of its actions upon possibie archaeological sites. Under the
code, all archaeological sites, either historic or prehistoric, and significant historic structures on
lands belonging to or controlled by political subdivisions of the state are automaiically considered
1o be State Archaeoiogical Landmarks (SALs) and may be eligible for protection. Construction
projects by the district will require a Texas Antiquities Permit and coordination with the TAC. In
practice, this often necessitates an archaeological and historical survey or previously unsurveyed
areas prior to any potentially destructive action. Sites recorded during this survey must be
evaluated; those which are of significant historical or scientific value will be formally designated for
SAL status and measures of protection or mitigation of adverse impact negotiated between the

political subdivision and the TAC.
w Water li i

The TWC-State Water Quality Permit is the State of Texas' EPA-NPDES parallel program for
wastewater discharges. Like the NPDES permit, the State Permit is designed to maintain stream
standards. The permit is administered by the Waslewater Permits Section of the TWC. Any new
discharges or change in quantity and/or quality of discharge will likely require both a NPDES and
State Water Quality Discharge Permit.

- Water Ri P

The development of this plan requires a thorough analysis of the water demand and supply and
use of existing water. Expected water supply shortage may require one or more of the following
actions related to water rights: 1) reallocation of existing agricultural rights and/or 2) development
of a surtace water supply source and, thus, the need for a water (storage, diversions, and/or use)

rights permit as issued by the TWC.

Anyone who desires to appropriate water must make an application in writing to the Texas Water
Commission. The TWC, as a regulatory agency with broad discretionary powers, is charged with
the administration of rights to the surface water resources of the State. The TWC consists of three
members appointed by the Governor for six-year terms, with the consent of the Senate. The

Chairman is designated by the Govemor.
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The Rules, Regulations, and Modes of Procedure of the Texas Water Commission prescribed the
procedures for applying for a water permit. The TWC will consider an application for approval if the
application is in proper form, complies with statutory provisions, contemplates and authorized use
of water, does not impair existing water rights or vested riparian rights, and is not detrimental to the

public welfare and environment.

After approval of an application, the TWC issues a permit giving the applicant the right to take and
use water only to the extend stated. Permits may be "regular,” "seasonal,” "temporary,” or
"contract” in nature. A "regular” permit is permanent in nature and does not limit the appropriator
to the taking of water during a particular season or between certain dates. A "seasonal” permit is
also permanent in nature, but the taking of water is limited to certain months or days during the
year. A "temporary” permit is granted for a period of time not exceeding three years and does not
vest in the holder any permanent right to the use of water. A "contract” permit is granted for a
stated duration and governs the use of water to be obtained from the storage facilities owned by
another person or enlity. A "contract” permit requires a written consent agreement or "contract”

with the owner of the facility.

The TWC may also grant permits for the impoundment and storage of water with the use of the

impounded water to be determined at a later date by the TWC.

Once the right to the use of water has been perfected by (1) issuance of a permit from the TWC
and (2) subsequent beneficial use of the water by the permittee, the water authorized to be
appropriated under the terms of the particular permit is not subject to further appropriation until
the permit is cancelled. Formal cancellation of unused permits and certified filings is possible by
administrative action inittated by the TWC or by judicial proceedings to adjudicate water rights
between claimants (TWDB, 1977).
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9.0 REVIEW OF FINANCING PROGRAMS
8.1. Bond Market

Construction of public works projects, like those described in Sections 4.0 and 5.0 of this report,
is frequently financed by the selling of bonds. Entities such as cities, river authorities and other
political subdivision can issue bonds and use the proceeds to construct capital improvement
projects. The bonds are repaid, with interest, from taxes and/or fees collected in the service area.
Because bonds issued by public entities are for the purpose of providing services, they are
classified under federal law as "tax exempt," and the interest paid to bond holders does not have
to be declared as ordinary income. Consequently, these bond holders are willing to lend their

financial resources to public entities at a lower rate of interest than the going market rate.
9.11 Texas Water Development Fund and Water Assistance Fund

In 1985 constitutional amendments were approved by Texas voters, authorizing the issuance of
$980 million of general obligation bonds to fund water development projects. An additional $250
million was approved to esiablish the Water Bond Insurance Program which guarantees bonds
issued by local governments. This was in addition to $600 million previously authorized for the
Water Development Fund and $40 million appropriated for the Water Assistance Fund, which
includes the Water Loan Assistance Fund. These loan funds are administered by the Texas
Water Development Board (TWDB).

The Water Development Fund is used to provide loans to political subdivisions for the
construction of water supply, wastewater treaiment, flood control, regional water and wastewater
facilities, and other related projects. Historically, the Water Development Fund was reserved for
use by "hardship” political entities, who were unable to sell bonds at reasonable rates on tpe open
market. The passage in 1985 of House Bilt 2 resulted in an expansion of this program to include
the use of the funds to provide loans for the construction of regional facilities. The TWDB is also
authorized to purchase an interest in local/regional water supply or wastewater treatment pfojects
in order to provide future excess capacity. The acquisition and/or construction of any one of the
tfollowing engineering projects may be eligible for consideration under the Water Loan Assistancew
Program, Water Development Program, Water, Wélstewater and Stlorage Facilities »t’.c::quisili‘c;n~ |

Program, Water Quality Enhancement Program or Flood Control Program, as appropriate:

+ conservation and development of surface or subsurface water resources, including
the acquisition, modification or construction of dams, reservoirs and underground
storage, or the the acquisition or purchase of rights in underground water and the
drilling of wells;

« development of saline or brackish water, including desalination facilities;

9-1
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« transportation facilities used to transpori water to treatment facilities, storage or
wholesale purchasers (retail distribution systems are not included);

+  water treatment, including filtration and water and wastewater treatment plants;

+ freatment works including those used in the storage, treatment, recycling and
reclamation of waste, or which are necessary to recycle or reuse water at the most
economical cost;

« structural and nonstructural flood control and drainage facilities.

Cities, special purpose districts, nonprofit water supply corporations and regional entities can
apply to the TWDB for loan funds. In accordance with House Bill 2, the Board will continue to
encourage local political entities to implement regional water supply and wastewater treatment
tacilities, consistent with the Texas Water Plan and the Stale Water Quality Management Plan.
The bonds are issued as State of Texas General Obligation Bonds and, because they are
guaranteed by the state, provide funding at generally a lower rate of interest than bonds sold on
the open market. The interest rate is intended to reflect the true interest cost to the state,
including issuance costs. The bonds are retired by the TWDB from funds collected from each

loan.

Priority for the funds is given to regional projects which, by definition, serve more than one city,
district, or other political entity. Individual cities and special purpose districts must be classified as
"hardship cases" in order to be eligible. Small cities that do not have a credit rating and would
have difficulty obtaining loans are typical applicants. Even though these cities would have
difficulty obtaining funds on the open market, they must also be able to demonstrate to the TWDB
that the funds will be repaid.

Water, Wastewater jlities Acquisition Progr.

As a result of comprehensive water legislation in 1985, the TWDB was authorized to issue up to
$400 million in State of Texas General Obligation Bonds in order to purchase an undivided
interest in water, sewer and flood protection projects insuring that optimum project development
can be achieved. The TWDB's share could be as high as 50 percent. However,because of the
State's poor financial condition there has not been a source of revenue available to the TWDB to

repay debt service on this obligation. As a result, implementation of the program has been slow.

The program allows for projects to be designed to meet the future needs of a community, even if
current demand is insufficient to provide the necessary revenues to retire the debt load
associated with a larger project. Through the State Participation Program, a focal entity could plan
a larger project than necessary, with phasing of elements to the maximum extent possible, and

solicit financial assistance from the TWDB. The TWDB would pay up to 50 percent of the project
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costs and hold its share until some future date, at which time the local entity would be required to
buy the Board's share. The local entity must enter into a binding agreement obligating it to begin
paying debt service on the Board’s original share, plus interest and financing costs, within a period
of 8-12 years following project completion.

9.1.2 State Revolving Loan Fund
9.1.2.1 Overview

The Texas State Water Pollution Control Revolving Fund (SRF) is administered by the TWDB and
provides a source of low interest loan money for the construction of wastewatér treatment
facilities. The 1987 Clean Water Acts Amendments replaces the federal construction grants
program and provides federal funds, at zero interest, which must be match by the state. State
funds are provided from the sale of Texas Water Quality Enhancement bonds. By providing up to
one dollar of state funds for each dollar of federal funds, the TWDB has been able to increase the

availability of the funds, while making the loan money available at an interest rate of 5 to 6 percent.

Successtul applicants must issue bonds, which are purchased by the TWDB. The applicant then
redeems the bonds with revenues from taxes or user fees. As the loans are repaid and the bonds
retired, the federal funds can be used again for subsequent loans with new bond money. In this
manner, the tederal govemment has provided a perpetual fund to sustain an ongoing program for
water quality improvements.

9.1.2.2 Eligibility

Any public entity having the authority to treat sewage and is designated as (or has applied for
designation as) a waste treatment management agency is eligible to apply for these funds. This
includes cities, towns, special purpose districts, river authorities or other public bodies. Eligible '
projects include:

* construction of secondary and advanced treatment works;

+ alternatives to secondary and advanced treatment works;

+ construction of interceptor sewers;

+  repairs o existing collection systéms to reduce inﬂowﬁnﬂltraﬁon;
= construction of reserve capacity;

« rehabilitation or replacement ot collection systems necessary 1o overall project
integrity; and

+ new collection systems to complement existing or planned treatment capacity.
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9.1.2.3 Conditions for a SRF Loan

The following conditions must be met in order to be eligible for a SRF loan:

have the project on the TWDB's priority project list;

develop or have in effect a water conservation plan;

have an eligible project;

demonstrate that a dedicated source of funds exists for loan repayment;
use best practice treatment technology;

have a cost effective project;

consider alternative waste management techniques and innovative alternative waste
treatment processes,;

show that I/! is not excessive or include I/l reduction as a part of the project;
consider the project's recreational and open space potential;

be consistent with area wide 208 and 303e water quality management plans;
implement a user fee system and demonstrate financial and managerial capability;
for projects over $10 million, apply "Value Engineering;”

obtain an environmental determination in compliance with the National Environmental
Policy Act;

comply with the Davis-Bacon Act in setting wage rates for labor used during
construction; and

consider the development of a capital financing plan.

9.1.2.4 Applying for a SRF Loan

It is advisable for an entity seeking to apply for a SRF loan to schedule a preplanning meeting with

the TWDB staff. A representative of the entity's governing body and its engineering consultant

should be present in order to obtain information about the eligibility of the project and the

preparation of the application. When the facilities plans and environmental documents have been
filed, a preappiication meeting with the TWDB staff should be scheduled.

The TWDB's annual schedule for processing an application is as follows:

+ On or betore April 1: A priority rating report is solicited by the TWDB Executive

Administrator from all entities wishing to be included in the forthcoming year's intended

use plan. The following information is required:

description and condition of existing facilities;
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= description of present wastewater problems and future needs;

+ analysis of the planning area to include current and projected population, wastewater
sources, influent and effluent characteristics and uses of receiving bodies of water;

» status of the required wastewater permit for the project;

= description of the means proposed to correct present problems and meet future
demand,

« estimated total cost; and

+ estimated project schedule.

* On or before July 1: The priority report is due at TWDB. Late applications will be added
and considered with the appropriate population class list, in order of the date of
submission, if all of the funds are not allocated.

+ By July 1: Project rating reports filed by applicants are used by TWDB staft to prepare a
preliminary intended use plan.

» After July 1: A public hearing is held on the intended use plan. By this date, the applicant
must have filed a certified copy of a resolution of its governing body estimating total
project costs and committing to file an application for an SRF loan on or before March 15
of the following year. Failure to do this will mean that the project will not be included in the
imtended use plan.

» September: The intended use plan is presented to the Board for approval at a regula—d-y;
scheduled meeting after federal appropriations have been made and funding levels
established. "

. .October Board sets fundmg Ilmlts and determines which projects will be funded in each
category if prolects cost less than estimated, remaining funds become available to th?éé
lower on the list. Those costing more can obtain additional funds from the water quallty

enhancement fund at higher interest rates.

+ March 15: Loan applications are due. This consists of an SRF engineering plan,
envuronmental documents, water conservation plan and general Iegat and fiscal data
Upon approval of the loan, contract documents are prepared and submitted to TWDB lor
review and approval. Following approval, the applicant then to hires engineering
contractors, using an open bidding system. The applicant should print the bonds and
await notification of a closing date from TWDB staff. Upon closure of the loan, the cost for
preparation of the required reports and contract documents used in the application can
be reimbursed from the loan proceeds.
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Because the rules specify that a new Intended Use Plan and priority funding list must be
developed each year, an unsuccessful applicant must begin the process anew to secure funding

in the following year.
9.1.3 State Participation Program
2.1.3.1 Program Description

The Community Development Biock Grant (CDBG) program was created by United States
Congress in 1974 and is administered by the U.S. Department of Housing and Urban
Development (HUD). Cities exceeding 50,000 population and counties larger than 200,000 are
funded through the entitlement program; smaller entities are included in the non-entitiement
category. Since 1981 the responsibility for administering the non-entitiement portion of the
CDBG program has been transferred to the Texas to the Department of Commerce's Finance

Division.
9.1.3.2 Programs

The Community Development Fund contains about two-thirds of the total funding. Public works
projects funded under the program include water/sewer improvement, street/drainage

improvements, community centers and handicapped accessibility projects.

Texas Capital Fund is part of a program designed for the express purpose of creating new
permanent jobs, primarily for low or moderate income persons. It is part of the Texas Community

Development Program and encourages business development and expansion.

The Emergency/Urgent Need fund was established to respond to natural disasters and urgent
situations that pose a threat to public heaith and safety. To qualify under the first category, the
Govemnor must declare a state of emergency. The second category would be more applicable to
water and sewer projects. The urgent need must have arisen within the last 18 months and must
be based on satisfactory documentation completed or certified by the Texas Department of

Health's Regionatl Director of Environmental and Consumer Health Protection.

The Special Impact Fund, funded under the Texas Community Development Program, provides
funding to assist in infrastructure development in severely distressed unincorporated areas of
counties. Water, sewer, street and drainage are the only eligible projects, which have to compete

for funding in an annual statewide competition.

The Planning/Capacity Building Fund is designed to help communities to become more involved

in community and economic development projects. It is also awarded as a result of a statewide
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competition and focuses on planning activities that may be addressed with Texas Community

Development Program funds and other similar resources.
9.2 Economically Distressed Areas Program (EDAF)

The Economically Distressed Areas Program (EDAP) is a recent financial assistance program
designed to provide financial assistance for water and wastewater facilities in economically
distressed areas. An economically distressed area is defined by the TWDB as an area in which
water supply or sewer services are inadequate to meet minimal needs of residential users and in

which financial resources are inadequate to meet these needs.

The general goal of the EDAP is to encourage and provide grant assistance to political
subdivisions to serve economically distressed areas and further the orderly development of
regional water and wastewater facifities. To ensure this goal, is EDAP monies may be used to fund
for the entire range of activities related to the development of such facilities, including preliminary
planning to determine the feasibility of a project:

* engineering, architectural, environmental, legal, title, fiscal, or economic studies;
= surveys, designs, plans, working drawings, specifications, procedures;
= any condemnation or other legal proceedings; and

= efrection, building, acquisition, aiteration, remodeling, improvement, or extension of a
project, or the inspection or supervision of any of the foregoing items. '

9.2.1 Applicabiiity and Eligibility

Counties eligible for this program must either meet income (average per capita income of 25%
below state average) and unemployment rate (average rate of 25% above state average) or be
adjacent to an international border. Cameron County has been identified as an affected county by
the TWDB.

9.2.2 Funding Mechanisms, Requirements and Repayment

The amount and form of financial assistance and repayment is typically based upon need and
customer ability to pay. Need is first and foremost determined by the presence of serious and
unaccepiabie health hazard to residents. Repayment is typically a function of ability to pay and
other available source of funding available to the subdivision. The TWDB has developed a model
that calculates the ability to pay based on the rates, tees, and charges that the average customer
to be served by the project will be able to pay based on a comparison of what other families of
similar income pay for comparable services. in short, the amount and form of financial assistance
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and repayment is unique for each political subdivision and facility engineering data must be
evaluated by the TWDB to determine the terms associated with the financial assistance.

Eacility Engineering

Facility engineering is made up of the two phases of studies and tasks that are performed to
determining the engineering feasibility of water and wastewater facilities and to obtain plans and
specification for constructing the facilities for an economically distressed area. The two phase of
facility engineering are described below:

Facility Engineering Phase I - The studies, tasks, and reports that are performed to
determine the most cost-effective alternative to meet water and wastewater facilities
needs, determine the feasibility of the proposed alternative, and prepare an application
for board financial assistance to construct the altemative. The requirements of Phase | are
shown in Table 9-1.

Facility Engineering Phase Il - The tasks that yield design reports, construction drawings,
technical specifications, instructions, and other contract conditions and forms needed to

construct water or wastewater facility.

The TWDB may through funds available through the research and planning fund, provide up to
75% of the cost of facility engineering.
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10.0

10.1

10.3

10.4

RECOMMENDATIONS

Recommendations for Water Supply Options - Cameron County.
Pursue the implementation of the Rio Grande Valley Water Conservation Project.
implement area-wide water conservation programs.
initiate area/regional treated wastewater reuse/recycling programs.

investigate programs to eliminate/decrease irrigation water losses with water savings being used
to meet future municipal , industrial and domestic water demands.

Continue to research the use of using fow cost RO membrane technology to treat ground water
supplies. '

Secure (purchase) irrigation water rights to convert to municipal rights as opportunities prevail.

Continue prudent development of the Lower Rio Grande Valley aquifer for direct use or blending
with existing supply.

Recommendations for Water Supply Options - Colonias.

The PUB should provide water service to Hacienda Gardens (No. 7B), inciuding a centralized
water distribution system. The estimated cost for these improvements is $330,000.

The PUB should provide water service to the portion of Cameron Park currently served by the
Military Highway WSC. The estimated cost of these improvements is $2,970,000.

A centralized water distribution system, should be constructed in the following colonias, with
treated water supply being fumished by Santa Rosa (Cameron County WCID):

6W -T2 Unknown Subdivision,

13W -Q Unknown Subdivision {(Santa Rosa),
14W-W,

15W- R Unknown Subdivision {S. Santa Rosa),
16W-X Unknown Subdivision (Santa Rosa),
17W- S.

All raw and treated water purveyors who are currently serving colonias should continued to do so
in the future, except for the Military Highway WSC's service to part of Cameron Park.

Recommendations for Wastewater Options - Colonias.(Table 10-1)
Implementation Schedule

The PUB of Brownsville should immediately prepare an application to the TWDB for Phase |
Engineering funds for Camercn Park under the Economically Distressed Areas Program (EDAP).
Cameron Park is on the TWDB list of identified priority colonias.

The PUB of Brownsville should begin screening the remainder of colonias within the PUB service
area and begin preparation of EDAP funding application(s) for other areas of signiticant need.
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TABLE 10-1

Wastewater Colleciion, Treatment And Disposal Optlons
for The Colonlas of Cameron County, Texas

- Year 2020 : 1 R S TS DA ST
cociboUnit | WW 1Sewered! . Recomended . Treatment Method .| . Recamended Disposal Mathod 2| Total Cost
*f: .Dé'nqliy Gﬂﬂ {YIN) I e o U e e B e R e e
(17Ac) | (meDy:{ - | L Sy b FRRGEEE L
1B Cameron Park 4.15 0.73 Y Wastewater Treatment Plant Robindala Sewage Treatment Plant $3,413,000
28 Qlmito 1.86 0.35 Y Wastewater Treatment Plant Robindale Sewage Treatment Piant $3,605,000
aB Stuart Subdivision 8.02 0.20 Y Wastewatsr Treatmant Plant Robindale Sewage Treatmant Plant $2,005,000
4B San Pedro Carmen 407 0.15 Y i i
8B Villa Nueva 255 0.08 Y Group Together To Robindale Sewage Treatment Plant |- 0.~ :
118 Villa Cavazos 2.91 0.04 Y $2,700,000
sB King Subdivision 4.16 0.13 Y :
12B Barrio Subdivision 1.39 0.04 Y
178 Salidivar (Il 1.70 0.03 Y
208 Unnamed D (Keller's) 227 0.02 Y
21B Toxas 4 1.52 0.02 Y Group Together To Robindale Sewage Treatment Plant
3B tiinois Heights 1.68 0.02 Y
26B Unknown 0.63 0.01 Y > .
278 | Unknown B (Hwy 802) 1.91 0.01 Y $2,775,000
[1:] Alabama/Arkansas 1,022 0.86 0.10 Y ST
168 Unknown 282 1.93 0.03 Y
188 Villa Escondido 272 1.47 0.03 Y Group Together To South Sewage Treatment Plant R
258 Villa Hermosa 126 1.37 0.01 Y $1,860,000
78 Hacienda Gardens 944 3.78 0.09 Y Wastewater Treatment Plant Robindale Sewage Treatment Plant $965,000
9B Villa Pancho 603 1.66 0.06 Y B
10B Pleasant Maadows 584 290 0.06 Y
138 Los Cuates 379 1.71 0.04 Y
15B Coronado ap2 1.1 0.03 Y Group Together To South Sewage Treatmant Plant
228 51t Crossroads 243 1.72 0.02 Y
24B Unkn, (Brnavilie Alr.} 195 1.90 0.02 Y s
288 21 i 2.00 0.01 Y $2.445,000
14B Saldivar 302 1.41 0.63 Y Wastewater Treatment Plant Raobindale Sewage Treatmant Plant $310.000
198 Unnamed C 263 2.25 0.03 Y Wastewater Treatment Plant South Sewage Treatment Plant $270,000
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Wastewater Collectlon, Treatment And Disposal Options

for The Colonlas of Cameron County, Texas

-Gojonla:

S Vear 2020 | o

S “Unit "Total Coat
Deslp, Density YN R A<
Vi "ﬁ?Ac) L
1w Encantada 1.56 0.18 Y it E
9w El Calaboz 3.17 0.03 Y Group Together Own Treatment Plant $2,140,292
2w Santa Mara 689 | 0.23 Y i B
10W iglesia Antigua 4.20 0.02 Y Group Together Own Treatment Plant $1,722,737
aw La Paloma 248 0.09 Y Individual Collection /Treatment System Own Treatment Plant $1,007,333
4w Loa Indios 1.43 0.07 Y Individual Collection /Treatmant System Own treatment plant $878,695
5w Bluetown 2.00 0.06 Y Individual Collecticn /Treatment Syatem Own Treatment Plant $540,243
W T2 Unknown Subd. 1.96 0.04 Y s
13W Q Unknown Subd. 3.06 0.02 Y Group Together to Santa Rosa Santa Rosa's Collection System
15W R Unknown Subd. 1.60 0.02 Y :
17W S 0.96 0.01 Y $1,042,402
W E! Venadito 1.44 0.29 N On-Site System Mounded Pressure -dose System $295,000
8W Carricltos-Londrum 0.48 0.03 N On-Site System Mounded Pressure -dose System $280,000
11w Palmer 1.81 0.03 Y Individual Collection /Treatment System Own Treatment Plant $400,988
12W Unknown (Mitla 2) 1.06 0,17 N On-Site System Mounded Pressure -dose System $170,000
14w w 0.58 0.14 N On-Site System Mounded Pressure -dose System $140,000
16W X Unknown Subd. 1.50 0.01 N On-Site System Mounded Pressure -dose System $120,000
1E La Coma dsl Norte 1.77 0.03 Y el
4E Laureles 1.34 0.04
8E Unknown 331 0.00 Group Together Own Treatment Plant
12E 25 0.47 0.01 ST
13E Cisneros 1.44 0.01 $2,035,280
2E Lozano 680 2.78 0.01 Y Iindividual Collection /Treatment System Own Traatment Plant $765,488
aE La Tina Ranch 662 2.29 0.01 Y Individual Collaction /Treatment System Own Treatment Plant $775,984
5E Del Mar Heights 483 0.48 0.05 N e il
10E Unknown (Cel Mar (I} 290 0.95 0.03 N On-Site System Mounded Pressure -dose System $790,000
6E Oranon/Chula Vista 464 0.45 0.05 N On-Site System Mounded Presaure -dose System $475 000
7E Las Yescas 281 3.56 0.00 Y Individual Collection /Treatment System Own Treatment Plant $355 496
9E Glenwood Acres Subd. 218 1.41 0.02 N Cn-Site System Mounded Pressure -dose System $225,000
11E Los Cuates 261 2.41 0.03 Y Individual Collection System To Los Fresnos’ Collection System $439,666
iH Las Palmas 1,103 2.88 0.11 Y Individual Collection System Harlingen Collection System $860,267
2H Lago Subd. 695 348 0.07 Y
5H Rice Tracts 234 1.50 0.62 Y Group Together San Benlo Collection System $1,042 819
aH 26 504 2.51 0.05 Y Individual Collection System San Benlto Colleclion System $824,870
4H Lasana 217 2.00 0.02 Y Individual Collection System Harfingen Colection System $477.516
6H Leal Subd. 217 1.83 0.02 Y Individual Collaction System Harlingen Colection System $285,079
7H Leguna Escondido a5 1.10 0.01 N On-Site System Mounded Pressure -dose System $95,000
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+ The CCWDB should begin preparation of a screening mechanism to rate the colonias of Cameron

County on severity of need.

« The CCWDB should begin preparation of applications for Phase | Engineering funding from the
TWDB for the most severely distressed cofonias.
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drizes estimated aninual operating and maintenance costs for
i in the TCB/TWDB study was utifized to forin the basis of
A presented the most comprehensive database from which to
inall ﬂow categories, systems were found to be the most
3 loveld of reatment a for the proiec.fed wastewater flows

‘ of systems in operatlon
constructed wetiands, we
Cueto was very helptul J

developing design cril

¥ avaﬂable tous Is presef
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July 31, 1991

The Honorable Antonio Garza, Jr,
Cameron County Judge

904 £. Harrison

Brownsville, Texas 78540

Dear Judge Garza:

Re: TWDB Contract No. 9 433-733: Cameron County Regional Watler and Wastewater
Planning Study

The Texas Water Development Board has received Michael P. Sullivan’s letter of July 26, 1591,
responding to comments on subject study contained in our letter of November 7, 1990. We have
reviewed Mr. Sullivan’s responses, and find that all review comments have been adequately
addressed except for comments 5, 8., and 11. These numbers refer to Water Development Board
comments, which are consistently numbered in both our original lefter and Mr. Sullivan's July 26,
1991 letter.

We would appreciate your reconsidering the responses to these three items, and making some
adjustments which should allow the local perspective to be maintained, while adequately
addressing contract requirements. Bold type shows our original comment, with additional
comments/responses in regular type below.

S. Page 5-1 contains the stalement that “The consensus among Cameron county
govemmental and regulatory officials is that afl will eventually fail and that,
from a pubdic health viewpoint, they should be avoided.” The Board's staft believes that
the statement lacks accuracy and that the logic that septic systems should be avoided
because they eventually fail is defective, According 10 Texas Department of Health
estimates, as many as 4,000,000 Texans rely on on-site systems for sewage treatment and
disposal, and most of these individuals are being adequately serviced by on-site systems.
Septic systems and other on-site systems which meet the present day standards are
viable altematives and, in many cases, offer the most cost-effective means of handfing the
wastewaler. Accordingly, the Board's slaff recommends that the applicabifity of the
sentence be reconsidered and modified appropriately.

P.O. Box 12231 Capeeesd Stonon o 1700 N Congress Mence ® Agsta Tesss 78713250
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1.

There certainly was no intention on the part of the Board's staff to minimize or trivialize the
viewpoint of local officials who are very close to the situation. We concur that most
conventional cn-site septic systems are not appropriate for the Cameron County area.
However, as numerous studies have shown, mound systems, prassure-dosed systems,
and other nonconventional on-site systems operale very effectively with a high ground
water tabie, such as exists in Cameron County. We note that in Mr. Sullivan’s analysis of
alternative systems, a pressure-gosed mound syslem was included as an afternative.
Accordingly, while certainly acknowledging the preference of local officials for centralized
wastewater treatment, and concuming that conventional on-site systems are not generafly
applicabie in Cameron County, we believe this section should at least note that certain on-
site systems have been shown to operate effectively under conditions such as exist in
Cameron County.

The draft repoﬂdo&sndappeartopmvidean@b&eﬁecﬁven&s analysis
altematives. Instead, tables 5-10, 512, 5-15, and 5-18 only presenfnitial capila
two altermnatives for each colonia. An acceptable cost comparison would need to include
operation and mairenance costs, salvage values, and other costs factors presented in
terms of present worth values (or equivalent annual costs) and to detail any overriding
social ard environwnental costs. # also appears that the costs for conventional sewers in
the tables do nal include the cosls of house laterals. The cost for on-sile systems needs
to be revised because  appears to assume that every single system would have to be
replaced. This assumplion is probably not valid considering that only about 15 percent of
the systems are having problems according to the estimate given on page 5-1 of the
report. Without a complete cost-effectiveness analysis of altemnatives, the
recommendations in table 10-1 can only be considered unsubstantiated.

A cost effective analysis, which is required by our contract with Cameron County, requires
the comparison of both construction, operating, and maintenance cosls lo determine a
recommended system, rather than assuming a recommended system, and then calculating
the cost. While we cerainly do not expect individual altemalives to be prepared for each
possibility within Cameron County, it seems appropriate 1o compare at least two different
treatment technologies, for example, facultative fagoons and an alternative treatment
system such as artificial wetlands, or rock reed filters. Pleass review this particular
section, and see it it can be revised 5o as to actually show comparative costs between at
least two different treatment systems, Use of a standard per lot cost for the on-site
alternative seems reasonable.

Several watersupply altematives are propased, but a recommendation is not given, and
the names of users who might need additional supplies were not provided.

Although we concur that a detailed analysis of the adequacy of water supplies in Cameron
County is beyond the scope of the sludy, a planning recommendation that a particular
unincorporated area receive waler from a water supplier which may not have capacity o
supply this water seems inconsistent, even in a study of limited specificity, such as this
one. We suggest that you simply check with the proposed suppliers, and include a

W s to the ability of that supplier to_meet the demands of the recommended
ophion.
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We appreciate the response to our comments, and those of the Texas Water Commission. While
we centainly do not wish to burden you with details that are unnecessary and redundant, we
believe that these three remaining items should be addressed prior to acceptance of the planning
report for Cameron County if it is to be consistent with the body of engineering knowledge that is
available today, our contract with Cameron County, and if it is to be usetul to the County for future
planning purposes.

if you have questions, or wish to discuss it further, please let us know.

Sincerely,
L4

%777 . z;ﬁ%

Cirector of Planning

cC: Mr. Michaet P. Sullivan, P.E.
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The Honorable Antonio Garza, Jr.
Cameron County Judge

204 E. Harrison

Brownsville, Texas 78540

Dear Judge Garza:

Re: TWDB Contract No. 9-483-733: Cameron County Regional Water and Wastewater
Pianning Study

The Texas Water Development Board has received Michael P. Sullivan's letter of July 26, 1991,
responding to comments on subject study contained in our letter of November 7, 1990. We have
reviewed Mr. Sullivan’s responses, and find that all review comments have been adequately
addressed except for comments 5., 8., and 11. These numbers refer to Water Development Board
comments, which are consistently numbered in both our original letter and Mr. Sullivan’s July 26,
1991 letter,

We would appreciate your reconsidering the responses to these three items, and making some
adjustments which shou!d allow the local perspective to be maintained, while adequately
addressing contract requirements. Bold type shows our original comment, with additional
comments/responses in regular type below,

5. Page 5-1 contains the statement that "The consensus among Cameron county
govemnmental and regulatory officials is that all septic systems will eventually fail and that,
from a public health viewpoint, they should be avoided.” The Board's staff believes that
the statement lacks accuracy and that the logic that septic systems should be avoided
because they eventually fail is defective. According to Texas Department of Health

estimates, as many a@._qgo; exarts rely on on-site systems for sewage treatment and
Septic systems and other on-site systems which meet the present day standards are
viable alternatives and, in many cases, offer the most cost-effective means of handling the
wastewater. Accordingly, the Board’s staff recommends that the applicability of the
sentence be reconsidered and modified appropriately.
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1.

There certainly was no intention on the part of the Board's staff to minimize or trivialize the
viewpoint of local officials who are very ciose to the situation. We concur that most
conventional on-site septic systems are not appropriate for the Cameron County area.
However, as numerous studies have shown, mound systems, pressure-dosed systems,
and other nonconventional on-site systems operate very effectively with a high ground
water tabie, such as exists in Cameron County. We note that in Mr. Sullivan’s analysis of
alternative systems, a pressure-dosed mound system was inciuded as an alternative.
Accordingly, while certainly acknowledging the preference of local officials for centralized
wastewater treatment, and concumring that conventional on-site systems are not generally
applicable in Cameron County, we believe this section should at least note that certain on-
site systems have been shown {o operale effectively under conditions such as exist in
Cameron County.

The draft report does not appear to provide an actual cost effectiveness analysis of
alternatives. Instead, tables 5-10, 5-12, 5-15, and 5-18 only present initial capital costs of
two altematives for each colonia. An acceplable cost comparison would need to include
operation and maintenance costs, salvage values, and other costs factors presented in
terms of present worth values {or equivalent annual costs) and to detail any overriding
social and environmental costs. ® also appears that the costs for conventional sewers in
the tables do not include the costs of house laterals. The cost for on-site systems needs
to be revised because it appears to assume that every single system would have to be
replaced. This assumption is probably not valid considering that only about 15 percent of
the systems are having problems according to the estimate given on page 5-1 of the
report. Without a complete cost-effectiveness analysis of altematives, the
recommendations in table 10-1 can only be considered unsubstantiated.

A cost effective analysis, which is required by our contract with Cameron County, requires
the comparison of both construction, operating, and maintenance costs to determine a
recommended system, rather than assuming a recommended system, and then calculating
the cost. While we certainly do not expect individual alternatives to be prepared for each
possibility within Cameron County, it seems appropriate to compare at least two different
treatment technologies, for example, facultative lagoons and an alternative treatment
system such as artificial wetlands, or rock reed filters. Please review this particular
section, and see if it can be revised so as to actually show comparative costs between at
least two different treatment systems. Use of a standard per lot cost for the on-site
alternative seems reasonable.

Several water supply altematives are proposed, but a recommendation is not given, and
the names of users who might need additional supplies were not provided.

Although we concur that a detailed analysis of the adequacy of water supplies in Cameron
County is beyond the scope of the study, a planning recommendation that a particular
unincorporated area receive water from a water supplier which may not have capacity to
supply this water seems inconsistent, even in a study of limited specificity, such as this
one. We suggest that you simply check with the proposed suppliers, and include a
statement as to the ability of that supplier to meet the demands of the recommended
option.
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We appreciate the response to our comments, and those of the Texas Water Commission. While
we certainly do not wish to burden you with details that are unnecessary and redundant, we
befieve that these three remaining items should be addressed prior to acceptance of the pianning
report for Cameron County if it is to be consistent with the body of engineering knowledge that is
available today, our contract with Cameron County, and if it is to be useful to the County for future
planning purposes.

it you have questions, or wish to discuss it further, please let us know.

Sincerely,

Tommy Knowles
Director of Planning

cC: Mr. Michaei P. Sullivan, P.E.



MICHAEL SULLIVAN AND ASSOCIATES, INC.
Engineering and Environmental Consultants
Alr — WalerQuality — Water Resources

July, 26, 1991

Dr. Tommy Knowles, Director of Planning
Texas Water Development Board

P.O. Box 13231 Capitol Station

Auslin, Texas 78711-3231

Re: Response {o Letter of November 7, 1830
Review Comments to TWDB Contract No. 9-483-733
Cameron County Regional Water and Wastewater Planning Study

Dear Mr. Knowles: f:

This letter shall serve as a formal response to the oomments cenlained in your November 7, 1550 letter
regarding the Review of Drafl Final Report for TWDB Contract No. 9-483-733, Cameron County Regional
Water and Wastewaler Pianning Study (the Study). In order to insure a conlinuity between the original
statf comments and our responses, the comments are presented in bold ifalics with the response
following. The comynents are presenied in the order in which they occur in your letter.

Texas Waler Development Board Comments

1. The final report needs to be ameanded to fuily satisfy the scope of work detailed
in TWDB Con:racf No., 9-483-733. _

With the incorporation of these responses 1o comments we hope that the scope of work will be
satisfactorily addressed. Where we concurred with staff comments, changes have been incorporated inlo
the report text. Where we do not concur, explanation is suppfied in this letter.

2. Populatfon and water demand projections utilized In the report are adsqguate for
planning purposes.

No response required.

3. The wastewatler flow projections of chapter 3 are based on 100 gallons per

capita per day. This rate Is significantly higher than what is ecxpected for a
bedroom type community such as a colonia. EPA studles imo domestic water
uses Indlcate that middie Income residents typically generale 60 to 80 gpecd of
sewage. This historical range does not account for reductions available through
a good water conservation program. Data available to the TWDB’s Water Uses
and Projections section indicate that lolal water consumption In the rural areas .
~of Cameron County are In the range on 90 gallons per capita per day. The:
sewage would be expected to be 90% or less of that. Since alternative
identificatlon Is so dependant on flow rates, the report should reconsider the.
appropriateness of the 100 gped in  light of existing rates and water. =
conservation options. A 10% lo 20% change in the ﬂows may change me '
‘anematives, and economic rankings. - RIS

The use of 100 gpecd for wastewater design flows is consistent with accepted engineering practice and
. State design criteria for wastewaler collection and frealment systems. The recently constructed - .
. .390,000 gpd wastewater treatment facility in Santa Rosa {funded through the Texas Depariment of
. Comemerce) was deslgned based on a design flow of 100 gpcd. Information which we have oblained
ﬂwoughherevlewol sanit; sunreysvofwatefpurveyorsinme LowerR:oGrande area(pedormedbyme

1250 Caoitol of Taxas Hwy.. S.. Building One. Suite 270, Austin, Texas 78746 Office (512) 320-2049 FAX (512)329-2046
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Texas Department of Health) mdicate a wsde range of water use patlems Currant sanitary survey resulls
are summanzed below: , , ,

Summary ot Sanitary Suweys !‘or Typtcal Rurat Areas of
the Lower Rlo Grande Valley

Average Dally Average Daily
System Population Usage Per Capita Usage
Name Served ) {gpd) (gpcd)
City of Lyford 1,900 225,000 : 118
Port Mansfield PUD 734 75,000 102
Sunny Dew WSC 306 36,000 118
City of Raymondville 9,348 1,545,600 165
Santa Rosa WCID 238,000 1.889 126
Sebastian WSC 1,565 116,000 74

Using these figures, the average daily per capita water usage is estimated to be approximately
117 gallons. Tabis 3-1 of the Study lists TWDB population projections (low series and high series) for
municipalities in Cameron County through 2020. Table 3-8 lisis projected municipal water demands for
the high per capita TWDB waler use series with and without water conservation. Development of -

projected populations and water use for the Study was based on TWDB high seties population
projections and TWDB high water use series with waler conservation. Combining the population and
projecled water use figures found in Tables 3-2 and 3-89, average daily waler use projeclions for
‘unincorporated’ areas are estimated to be 143 gpcd for planning year 1990 and 125 gped for planning
year 2020. Thus, for the purposes of the Study, we feel that the use of 100 gpcd is appropriate.

4. Page 5-10 of the report states that ‘per capita {(waler) use rates are expected to .
increase dramatically and eventually approach statewlde averages,” and
according 10 John Bruclak of Brownsville’s’ PUB, 'waler use rales have shown a
marked Increase In areas where city services have been improved.” Flrsi, the
Board staff expects waler use to approach the county or reglonal average rather
than the statewlide average, and further, the report should also recognize that
the 10-year regional trend for South Texas Is a decreasing consumption rale.
Secondly, because the Board lacks data on the long-term water use changes In
colonias after adequate waler and wastewater services are provided, the
contractor should quantify in the report the Increases that John Bruciak repo s
as havlng occurred after the PUB has provided ch‘y services to a colonia. ‘

Pnor to mmnoement of the sludy, cﬁsoussions were held with Mr. James T. Fnes (then Contract .-
Administrator for TWDB). The wide disparity of water use rates in the Lower Rio Grande Valley were -
discussed and all agreed that a water use rate of 125 gpcd and a wastewater generation rate of 100 gpod o
were approp:iate for Ihe oounty -wide planning level study S \ o

The aneodota! reterence fo water use rates aunbuted o Mr. Bruciak Is an oplnlon basw on his personal g

and professional experience in the area and will remain as it was orginally stated without further

clarificaion. The water use projections used throughout the Study are based on TWDB high popul&ﬁon
seﬂes/high waler use seﬁes estimales with waier conservation ;

: Pag confa ns the statement that “rhe conse sus among Cameran C ni‘y
gavernmental and regulatory officials Is that gll septic systems will eventually fal
and that, from a,. pub!ic heah‘h vlewpoint they should be avolded The Boam"
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siaff belleves fhat Ihe sta:emem' !ar:ks accuracy and mar rhe fogic that septic
systems should be avolded because they aventually fail Is defective. According
~ to Texas Department of Health estimates, as many as 4,000,000 Texans rely on
on-site systems for sewage (reatment and disposal, and inost of these
Individuals are being adequately serviced by on-site systems. Septic systems
and other on-site sysiems which meel the present day standards are viable
alternatives and, in many cases, offer the most cost-effective means of handiing
the wastewaler. Accordingly, the Board’'s staff recommends that the
applicability of the sentence be reconsidered and medified appropriately.

Although the comment summarizes the feelings of numerous individuals in County and locaf government,
the comment may be more directly attribuled to Mr. Ray Rodriguez, R.S, Chief Sanitarian for the Cameron
County Environmental Health Department. The comment is based on Mr. Rodriguez’ exlensive personal
and professional experience in the County and should not be minimized or trivialized by Board's stafi.
County heaith officials rarely have problems with systems which are properly designed and constructed.
The problem is that most of the on-site sysiems in Cameron County are improperly constructed and if not
failing now, are destined lo fail prematurely, when compared to properly construcled and maintained
systems. The reasons for this include: less than adequate lot size; improper use and maintenance of the
systems; dwelling densities typically far in excess of 2 unils per acre; and inadequate drainage.
Environmental Assessments and Wastewater Assessmenls, performed by the Texas Department of
Health in Cameron County and Willacy County, support the observation that on-site wastewater disposal”
systems are Inappropriate unider conditions common (o colonias in the Lower Rio Grande Valley.

6. Table 5-4 incorrectly lisis the City of Harlingen’s wastewater ireatment capacity
at 3.6 mgd because the capacity of plant number 1 was excluded. The tabie
Identifles five (5) mgd capacity for the Brownsville PUB as existing even though
construction has not yet started. Therelore, the table should be correcied.

We concur with the comment. A comected version of the table has been included in the final report.

7. The study does not appear to consider innovative and non-conventional
alternatives for the colonlas, which Is a prerequisite for the Board to fund the
construction of wastewater treatment facilities. If the regional report is to be
used In conjunction with requests for financlal assistance for colonia facllities,
innovative and non-conventional alternatives need (o be presented and
assessed In the report. L

The Study is not intended as an Eoonomica!ly Distressed Areas Program Phase | Facility Engineering
Plan. The Study is intended to serve as a long-term regional planning tool. Funds for construction of
wastewaler treatment facilities are not being scught as part of the Study. Specific studies meefing the
requirements of the various Slate and Federal grantﬁoan assislanoe programs will be developed if and
when funds are requested under those programs. . .

8. : The ‘draft teporr does not appear to provide an actuai cost effectivén

analysis of alternatives. Instead, tables 5-10, 5-12, 5-15, and 5-18 only presenf

Initial capital costs of two alternatives for each colonia. An acceplable cost .
comparison would need to include operation and maintenance costs, salvage .:
values, and other cosis factors presented in terms of present worth values (or.
equivalent annual costs) and to detail any overrlding social and environmental
costs. It also appears that the costs for conventional sewers In the tables do
not Include the costs of house faterals. The cost for on-site systems needs fto
be revised because It appears to assume that every single system would have lo
be replaced. . This assumption Is probably not valid considering that only about
15 percem of the systems are havlng problems ccording to _the estimate give

1. ’ 8 ‘anal
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"‘alte'ryhari{;éis, the reca'ﬂmendations in tabie 10-1 can only be considered
unsubstam:’aied L S

' Based on conimta!:ons wﬂh iocal engmeers past engimermg experience within the Wa{er P sources
Planning Group, and review of existing planning reporls lor the Lower Rio Grande Valley, it was
determined that proposed wastewaler treatment plant facilities would consist solely of facultative lagoons
{where new facilities were required and projected wastewater flows were less than 300,000 galions per
day). Many systems of this variety exist in the vicinity. Under normal conditions, these plants are the least
expensive lo deslgn, construct, operate, and maintain. Evaluation of mare energy consumptive, high
operations and maintenance cost systems, was consndered unnecessary and redundant based on
avaflable information for the area.

The costs for house laterals have previously been included in the cost estimates for sanitary sewers under
the iem for 6-inch house connection.

it is ditficult to provide an exact percentage for the number of on-site syslems that are having problems in
the colonias of Camaron County. Baced on site visils to the colonias pedformed as part of this project, it
was delermined that a ‘worst case’ scenario would be appropriate for estimating projected costs for
providing on-site systems. Conditions within the majority of colonias are unsuitable for proper
construction, operation, and maintenance of on-site systems. Typical kot sizes tor colonias which are
located in platted subdivisions are typically less than 1/5-acre. The on-site disposal systems are typically
overloaded. Grey water is discharged o the ground surface in order to reduce overall wastewater flows to
the subsurface disposal system. Colonias which do not fie within a platted subdivision typically display
similar housing dencities. In order to insure that an artificially fow value for providing adequate on-site
systems was not presented in the Siudy, an average cosl for providing a generic on-site syslem was
applied to all dexcifings. In approaching the issue in this manner, the costs associated with various on-site
treatment technologies have been normalized, since it would be Impossible at the level of this study to
determine how many and which lots would be possible candidates of evapotranspiration systems, mound
systems, absorption systems, pressure-dose systems, efc.

9. Although the water conservation recommendations made in Section 10 of the
report are satisfactory, the specific commenis for the water conservation
portions of the situdy for individual lasks are as follows:

i

1. On page 3-16, the discussion at the top of the page implies that per
capita waler use figures for larger citles include industrial use, but TWDB
per capita waler use figures do not inciude Industrial use. The inclusion
of industrial use figures should be clarified, and i Industrial use ffgures
were included, they should be presenled separarely : !

The stalenmt presented in the Study Is accurate sinoe !arge cities typica!ly caicuiale per wpﬂa waler :
" usage based on total plant cutput, which includes sale to Industrial customers. Texas Water Development’
Board per capita water use estimates do not include an Industrial component.  No connection was made in
the teferenced secbcm of the report to the inclusion of industnai flows in TWDB waler use projéctions. 5 E
2. Many of the tables In this secn‘on do not Inc!ude units of water. Fot'_
. example, Table 3-7 on page 3-18 reports per capita water use but does
: not glve the unlts., The correct units shouid be added to the tables. ' .

“We eoncu wﬂh this _oommem and have provided re\nsed mbles which include all appropnate units
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3. The statement that ‘The TWDB estimates that about one-half of the waler

- used for landscape irrigations during hot weather periods Is wasted’ In
the third paragraph on page 4-11 should be modified to read thal ‘as
much as on—half' rafher than ‘about one-half’.

Page 4-11 has been revzsed to reﬁeci this cornment.

Iask Il B.&E,

1. The method used {0 incorporalte water conservation into the wastewater
projections Is unclear. On page 3-22, Section 3.3 implies that a S/W ratio
method was used, but when the S/W ralio was calculated based on water
use from Table 3-11 and wastewaler from Table 3-15, the resulting S/W
ratlfo was 72. This is higher than the range quoted In Section 3.3. The
figures shouid be checked, and the correct figure should be listed, and it
necessary, the basis for the calculations should be explained.

The range given for typical S/MW ralios on page 3-22 of the report is one generally accepled by the
engineering community ard was intended o serve merely as a background for fusther discussions. Water
use projections for unincorporated areas developed in the Study range from 143 gped in 1990 to 125
gpcd in 2020 and indude water conservation practices. Wastewater generation projections are based on
State design criteria {100 gpcd). The S/W ratio based on these values ranges from 0.70 Io 0.80. The
coiresponding numbers in !he final repor! have been cofrected. :

2. As previously srated under Task lc several of the tables do nhot state
units of water use. , ,

The referenced tables have bee_n revised to indicate appropriate units.
Jask IV

1. The water conservation plan is excellent. The drought contingency
portion of the plan is satisfactory, but individual utility plans would need
to be activated it the drought contingency portions were to be
Implemented. The Board’s stalf understands that Impiementation Is
beyond the scope of the sfudy :

No response required. :
2. Cn "pagé 6-6, the Water Rate Structure Secﬂ&n states that the PUB uses

a “flat rate.” According to American Water Works Assoclaflon defmitions
thIs rate should be called a unlform rate.”; . \ o , '

Your oomment Is notedand the tefm has been revised

3. The annual reporting requiremenr described on page 6-8 is not a

requiremem of the Regional Planning grant pragram, but such a report -

. would be very useful io the TWDB sialf and would be much appreciated. -

The reierenoed section does not state that the reporl Is required Subm:tia! of the report is mtended to be'-
vohmtary and for infom\aﬂona! purposes only ‘
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10. The water supply poition of the study should be strengthened by an evaluation
of "’9 SUPPIY adequacy of the varlous water supplfers In_the county.

'Numerous mun:c!pa§ﬁaes and water supply corporalmns supp!y water In the Lower Rio Grande Vallay
through an inlricale and convoluted syslem of supply agreements, contracts, and other instruments.
Tracking the adequacy of existing supplies, fulure oplions, and agreements is virlually impossible and
beyond the scope of this study. The overall supplies in the Lower Rio Grande Valley are agreed to be
generally inadequate to meet future demands; however, identification of specific sources with specific
suppliers is beyond the scope of this study.

11. Several water supply aliernatives are proposed, but a recommendation is not
given, and the names of usets who might need additional supplies were not
provided.

The scope of the Study focused on the needs of the unincorporated areas of Cameron County. No
effort was made to assess the fulure supply adequacy ol incorporated municipalities and water supply
corporations.

12. A detailed analysis was done for the colonias In jerms of who would supply
which colonla. However, no analysis was presented as (o whether the proposed
suppllers have adequate water supplies to meet the addilional needs or what
additional suppl!es would need to be developed.

Again, this is beyond the scope of the S!udy.
Texas Water Commtsslon Comments

1. Regard!ng populailon projections, the draft plan utilizes the TWDB High Series
population projections to develop water and wastewater needs. The Lower Rio
Grande Valley Development Council (LRGVYDC) has developed population
projections for the Texas Waler Commission {report dated Augusi 1988} which
have recently been certifled as updates to the State Waler Quality Management
Plan. The TWDB8'’s and LRGVDC’'s population figures differ quite substantially
for the Brownsvifle area in the year 2010. The Board's popuiation is 197,616 in
the year 2010, and the LRGVDC’s projections for the year 2010 are 178,504
{median) or 179,787 (mean). This difference In population projections should
be resolved, particularly if Brownsville applies for funding that requires
consistency with the Water Quality Management Plan. The Board’s and
LRGVDC’s . fotal populatlon figures for the rural (or unincorporated areas) are
very simifar A

‘Use of TWDB popu!aﬂon and water use proiechons Is consistent with lhe scope of work and contract

,,,,,,

"'2. LRGVDC‘s populaflon ffgures in Table 3-1 on page 3—6 shou!d be updared to
ref!ecf the LRAGVDC’S most recent August 1989 populal!on reporf :

: This section of the Study has been revlsed o teﬂect siatf's comment

_"3. Page 5-36 "Second Paragraph




Mr. Tommy Knowles, Diroctor of Planning

Paga 7

July 26, 1991

4.

' Page 5-36 Tab!e 5—

D!ssoived oxygen criteria shou!d read not !ess than 40 mg/l 24-hour J"erage,’r’
3.0 mgh minimum,

This section of the Study has been revised to reflect staff’'s comment.

5.

Page 5-37, Table 5-7

Dissolved oxygen criteria shoufd read not less than 5.0 mg/ 24-hour average,
4.0 mg/ minimum.

This section of the Study has been revised (o reflect stalf's comment.

6.

Page 5-37, Secand Paragraph

The last statement Is very poorly worded. It gives the impression that the
normal standards do not apply when the flow equals or Is grealer than the 702
flow. Il should more clearly state that exceptions fo numerical criteria apply
when the ﬂ‘ow is !e« than ?02 ‘

This section of the Study has been revised to reflect stalf’s comment.

7.

Page 5-38, Second Paragraph
There Is no formal ranking of segments at this time by TWC In the 305(b) report.

‘Al references to segmemt ranking should be deleted on page 5-38. In addition,

the report should clarlfy that advance treatment is not requlred for discharges to
Segment 2201.

This section of the Study has been revised to reflect slaff's comment.

8.

‘-"(';This sedion of the Siudy has been revised o reﬂect siaﬂ's cmmnem. A

Page 5-38 Third Paragraph

!The sratement ”no standard emuenl Ilmits apply ro ihe ermre segment and

that new and renewal permit applications are reviewed on an individual and
cumulative impact basis” applies to effluent-limited segments as well. Specific
dissolved oxygen criteria have not been assigned to each Individual tributary
within segments based on observed uses. The criterion for these streams will
be evaluated as a result of a Texas Water Commission Receiving Water
Assessment, which Is conducted in response to individual permit actions in
unclassitied waters. The report should state that, at such rlme advanced‘ '
treatmem may be required of 3 ., SRR




Mr. Tommy Kriowles, Director of Planning
Page 8
July 26, 1991

11. ~ Page §5-41, Second Paragraph

Tributaty Impacts were not addressed. Refer ro Commem 8 ‘above from page 5 s

38 on tribulary impacls. Higher freatment requirements are probable for the
PUB plant. o

This section of the Study has been revised to reflect staff's comment.

12. Page 5-41, Third Paragraph
The 10/15 permit should rocad 10/15/3 or 10/3, because the Harlingen plant
permit has a nitrification requirement. The report shouid also state that the 4.0
mg/d DO ctitetia Is a 24-hour average.

This section of the Study has been revised to reflect staff's comment. -

13.  Page 5-45 '
The 20/90 effluent quality should read 30/50.

This section of the Study has been revised {o reflect staff's comment.

14. Page 7-10, Last Paragraph
Segment 2022 should be listed as Water Quality Limited.

This section of the Study has been revised 1o refledt staff's comment.

15. Page 7-11, Table 7-2
The table should sitate that uses for Segment 2202 include Intermediate

Aquatic Habitat, and the DO criterion should include the a/ superscript.
Further, the table shows that the uses for Segment 2302 Include Public Water

_Supply.
This section of the Study has been revised to reflect staff's commem
16. Page 7-12, First Paragraph

The reference to minimum dissolved oxygen criteria should be changed to
average D.O. criteria.

This seclion o! the Study has been revised to reﬂect slaff‘s oommen!

,The Wa!er Hesowees Plamhg Gmup wishes to ﬂmnk ihe Board and Cmnnﬁsslon siaﬂ members for their
comments and observations regarding the draft study. Please contact our office if you or your
staff have quesﬂons regarding our responses to 1heir cmmmnts ‘




Cameron County Regional
Water And Wastewater
Planning Study
Contract No. 9-483-733

The following maps are not attached to this
report. They are located in the official file
and may be copied upon request.

Map No. 1 — Facilities Map of Sub-Area E
Figure 5-84

Map No. 2 Facilities Map of Sub-Area H
Figure 5-50

Please contact Research and Planning
Fund Grants Management Division at (512)
463-7926 for copies.
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Table 2-4
Crystal Clear Water Supply Corporation Historical Use
January February March April May June
Year | Self.a/ | Purch.b/ | Total Self. &/ | Purch.b/] Total Self. a/ | Purch. bv | Total Self. &/ { Purch. b/] Total Self.a/ | Purch.b/] Total Selt. &/ | Purch.b/| Total |
1867 177 0.0 17.7 7.3 0.0 73 144 0.0 144 91 0.0 9.1 105 0.0 105 13.4 0.0 13.4
1968 109 0.0 10.9 8.7 .0 8.7 8.7 0.0 8.7 87 0.0 8.7 10.3 0.0 10.3 10.7 0.0 10.7
1969 10.0 0.0 10.0 8.0 0.0 9.0 9.1 0.0 9.1 9.1 0.0 9.1 9.5 0.0 9.5 10.9 0.0 10.8
1870 106 0.0 10.6 9.1 0.0 8.1 9.5 0.0 8.5 9.2 0.0 9.2 95 0.0 8.5 10.8 0.0 10.8
1971 1.3 0.0 11.3 10.3 0.0 10.3 P24 0.0 12.1 123 0.0 123 13.3 0.0 133 13.7 0.0 13.7
1972 13.8 0.0 13.8 13.2 0.0 13.2 14.2 0.0 14.2 138 0.0 13.8 14.4 Q0.0 14.4 13.8 0.0 13.8
1873 14.4 0.0 14.4 129 0.0 12.9 14.4 0.0 14.4 140 0.0 140 14.6 0.0 146 14.2 0.0 14.2
1974 145 0.0 4.5 13.1 0.0 131 149 0.1 15.0 14.7 24 174 16.2 2.2 18.4 29.5 2.7 22
1975 14.2 0.2 4.4 156 0.2 15.8 17.5 0.2 17.7 16.8 0.2 17.0 18.2 0.5 18.7 18.5 1.4 20.6
1976 171 1.1 18,2 18.8 1.0 19.8 21.0 0.2 21.2 20.8 0.4 21.2 23 0.5 22.8 235 0.5 24.0
1977 18.9 1.0 18.9 23.7 2.2 25.9 24.5 1.7 26.2 21.2 0.7 21.9 25.1 0.3 25.4 235 0.6 24.1
1978 21.6 0.0 21.6 24.4 0.0 244 24.8 0.0 24.8 250 0.0 25.0 284 0.0 28.4 29.9 0.0 29.9
1979 242 0.0 242 25.1 0.0 261 26,1 0.0 251 28.7 0.0 28.7 31.8 0.0 318 363 0.0 36.3
1980 26.9 0.0 26.9 258 0.0 258 254 .0 254 325 0.0 325 351 0.0 351 427 0.0 42,7
1981 284 0.0 28.4 28.0 0.0 28.0 345 0.0 345 181 0.0 18.1 35.2 0.0 35.2 37.6 0.0 3re
1982 49.1 0.0 49,1 §5.2 0.0 55.2 3989 0.0 39.¢ 43.0 0.0 43.0 52.2 0.0 52.2 49.1 0.0 48,1
1983 519 0.0 51.9 86.0 0.0 66.0 77.0 0.0 77.0 46.1 0.0 491 58.3 0.0 533 54.7 0.0 54.7
1984 553 0.0 55.3 62.2 0.0 62.2 747 0.0 74.7 £8.7 0.0 58.7 6.5 0.0 61.5 62.3 0.0 62.3
1985 58,7 0.0 58.7 5B.5 0.0 585 725 0.0 72.5 €8.2 0.0 68.2 64.7 0.6 64.7 63.9 0.0 69.89
1986 62.1 0.0 62.1 54.7 0.0 54.7 70.2 0.0 70.2 77.8 0.0 77.8 67.8 0.0 67.8 774 0.0 774
1987 65.5 0.6 €5.5 50.9 0.0 50.9 £67.9 0.0 67.9 87.3 0.0 87.3 710 0.0 71.0 85.0 0.0 85.0
July August September Qctober November Dacember
Year | Sell. o/ | Purch.b/| Total Self. a/ | Purch.b/| Total Self. &/ | Purch.tv | Total Self. a/ | Purch.b/ | Total Solf. & | Purch.b/| Total Selt. a/ | Purch.b/!  Total
1967 17.7 0.0 17.7 20.9 0.0 20.9 133 0.0 13.3 10.2 0.0 10.2 9.1 0.0 e.1 8.6 0.0 9.6
1968 183 0.0 i8.3 23.9 0.0 23.9 17.3 0.0 17.3 11.6 0.0 118 0.0 0.0 100 9.8 0.0 8.8
1969 15.2 0.0 15.2 205 0.0 205 176 .0 17.6 11.8 0.0 11.8 105 0.0 105 9.8 0.0 9.8
1870 14.7 0.0 14.7 153 0.0 153 15.9 0.0 15.8 13.0 0.0 13.0 1.4 0.0 1.4 10.6 0.0 10.6
1971 154 0.0 15.4 14.7 C.0 147 143 0.0 14.3 146 0.0 14.6 13.9 0.0 13.9 143 0.0 14.3
1972 14.4 0.0 14.4 14.5 0.0 145 140 0.0 14.0 14.4 0.0 144 13.9 0.0 13.9 143 0.0 14.3
1873 14.7 0.0 14.7 14.7 0.0 147 14.4 0.0 141 145 0.0 14.5 13.9 0.0 13.9 14.2 0.0 4.2
1974 52.9 22 55.1 241 2.6 26.7 23.7 19 25.6 216 1.9 23.5 16.3 1.5 17.8 15.3 1.2 16.5
1675 23.6 1.2 24.8 284 1.5 29.9 253 0.8 26.1 25.9 0.8 26.7 22.0 0.8 22.8 18.9 0.7 20.6
1976 28.8 0.7 285 34,0 2.3 363 3086 1.3 31.8 20.7 0.5 a0.2 26.7 0.5 27.2 241 05 4.6
1977 301 1.8 32.0 358 0.9 36.7 48.1 04 495 37.7 0.1 37.8 28.2 0.0 28.2 27.2 05 27.7
1878 328 0.0 32.8 38,5 0.0 365 494 0.0 49.4 415 0.0 415 31.5 0.0 31.5 33.6 0.0 336
1979 354 0.0 b4 7.2 0.0 37.2 407 0.0 49.7 452 0.0 45.2 34.9 0.0 34.9 40.0 0.0 40.0
1980 67.2 0.0 67.2 71.8 0.0 718 47.1 0.0 471 38.1 0.0 a38.1 34.0 0.0 34.0 33.0 0.0 33.0
1981 435 0.0 43.5 31.5 0.0 315 46.4 0.0 464 44.6 0.0 44.6 az.e 0.0 37.8 315 0.0 Nb
1682 614 0.0 61.4 79.8 0.0 79.8 107.4 0.0 107.4 951 0.0 5.1 73.7 0.0 73.7 644 0.0 64.4
1883 54.6 0.0 54.6 96.4 0.0 96.4 734 0.0 734 873 0.0 873 65.5 0.0 655 5§71 0.0 571
1684 58.0 0.0 58.0 92.6 0.0 82,8 71 0.0 7.1 96.9 0.0 $6.9 68.7 0.0 68.7 64.7 .0 64.7
1985 61.4 0.0 614 88.8 0.0 88.9 68.9 0.0 68.8 106.4 0.0 106.4 7.9 0.0 71.9 723 0.0 723
1986 64.8 0.0 64.8 85.1 0.0 85.1 €6.6 0.0 66.6 116.0 0.0 116.0 75.0 0.0 75.0 79.8 0.0 79.8
1987 133.8 00 1338 126.0 00 129.0 96.6 0.0 966 628 0.0 92.8 76,8 0.0 76.6 863 0.0 86.3
o/  Sell-Supplied Ground & Surface

b

Purchased from City of San Antonic



Table 2-4 (Continusd)
Crystal Glear Water Supply Corporation Historical Use

Salf-Supplied Purchased Total Used
Total Max. Min. Total Max. Min. Avg. Total Max. Min. Avg. No. Annual Use
AF AF AF AF Max/Avg. AF AF AF AF Max/Avg. AF AF AF AF Max/Avg. Japs AF/Tep _gal.Tap
1967 153.2 20.9 73 12.8 1.6 0.0 0.0 0.0 0.0 #DIV/O! 153.2 209 73 12.8 1.6 588 0.261 84.9
1868 148.9 239 8.7 124 1.9 0.0 0.0 0.0 0.0 #DIviol 148.9 239 8.7 124 1.9 800 0.248 80.8
1969 143.0 205 9.0 11.8 1.7 0.0 0.0 0.0 0.0 #bivol 1430 205 9.0 1.9 1.7 630 0.227 74.0
1970 139.6 15.9 9.1 1.6 14 0.0 0.0 0.0 0.0 #Div/ol 1396 15.9 9.1 116 1.4 670 0.208 67.9
1971 160.2 154 10.3 134 1.2 0.0 0.0 0.0 0.0 #DIV/0I 160.2 154 10.3 134 1.2 720 0.223 725
1872 168.7 14.5 13.2 14.1 1.0 0.0 0.0 0.0 0.0 #DIV/0i 168.7 145 13.2 14.1 1.0 796 0.212 89.1
1873 1708 14,7 12.9 14.2 1.0 0.0 0.0 0.0 0.0 #0DIv/0l 1706 14.7 12.8 14.2 1.0 859 0.189 64.7
1974 256.8 52,9 131 214 2.5 18.7 2.7 0.0 1.6 1.7 _2755 56.1 134 23.0 24 841 0.283 95.4
1976 246.9 28,4 14.2 20.6 14 8.2 15 0.2 0.7 2.2 255.1 269 4.4 213 1.4 1025 0.249 81.1
1976 2974 340 17.1 24.8 14 8.5 23 0.2 0.8 2.9 306.9 %3 18,2 25.6 1.4 1138 0.270 87.9
1977 345.0 49.1 18.9 28.8 1.7 103 22 0.0 0.8 2.6 3553 485 19.9 29.6 1.7 1175 0.302 98.5
1978 379.3 494 21.6 316 1.6 0.0 0.0 0.0 0.0 #DIV/0| 3783 484 21.6 31.6 1.6 1305 0.281 84.7
1979 413.7 49.7 24.2 345 14 0.0 0.0 0.0 0.0 #DIv/ol 4137 49.7 24.2 345 14 1383 0.288 97.5
1980 4794 76 254 40.0 1.8 0.0 0.0 0.0 0.0 #DIv0l 4784 71.6 25.4 40.0 1.8 1478 0.324 106.6
1881 418.1 46.4 19.1 348 1.3 0.0 0.0 0.0 0.0 #DIvol 4181 464 18.1 34.8 13 1541 0.271 88.4
1982 7703 1074 39.9 64.2 1.7 0.0 0.0 0.0 0.0 #DIviol 770.3 107.4 32.9 64.2 1.7 1700 0.453 147.7
1983 7913 86,4 49.1 658 t.5 0.0 0.0 0.0 0.0 #DIV/01 7913 964 48.1 65.9 1.5 1958 0.404 131.7
1984 826.6 86.9 55.3 68.8 1.4 0.0 0.0 0.0 0.0 ADIVIOL 826.6 95.9 553 68.9 14 2300 0.359 1171
1986 861.9 106.4 58.5 718 1.5 0.0 0.0 0.0 0.0 #Div/ol 861.9 108.4 58.5 71.8 15 2600 0.332 108.0
1986 897.2 116.0 54.7 74.8 1.6 0.0 0.0 0.0 0.0 #DIV/OI 897.2 1160 54.7 74.8 1.8 2685 0.334 108.9
1987 | 10427 133.8 50.9 86.9 1.5 0.0 0.0 0.0 0.0 #Div/ol 1042.7 133.8 50.9 86.9 1.5 2778 0.375 122.3
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Table 2-5
East Central Water Supply Corporation Historical Use

Janu Februa Mareh April May June

Yoar | Self. &/ | Purch.b/|  Total Self. &/ | Purch.b/|  Total Seli. a/ | Purch.bv | Total Self. a/ | Purch. b/ | Total Self. s | Purch. b/ |  Total Self. o/ | Purch.b/| Total
1877 0.0 327 3.7 0.0 31.4 314 0.0 27.6 27.6 0.0 353 35.3 Q.0 336 336 0.0 36.6 35.6
1678 0.0 243 24.3 0.0 23.2 232 0.0 24.8 24.6 0.0 26.1 26.1 0.0 20.6 25.6 0.0 33.% 331

1879 0.0 354 354 0.0 404 404 0.0 28.0 28.0 0.0 aoa 30.8 0.0 308 30.8 0.0 43.9 439
1980 0.0 44.5 4.5 0.0 46.1 46.1 0.0 411 411 0.0 51.0 510 0.0 49.2 49.2 0.0 55.7 55.7
1981 0.0 42.6 42.6 0.0 42.8 42,8 0.0 50.4 50.4 0.0 515 515 0.0 403 48.3 0.0 534 834
1982 0.0 58.9 50.9 0.6 58.0 58.0 0.0 45.1 45.1 0.0 542 542 0.0 66.3 66.3 0.0 58.0 58.0
1983 0.0 475 47.5 0.0 448 44.6 0.0 52.8 528 0.0 66.6 66.6 0.0 p2.2 822 0.0 67.8 €7.8
1983 0.0 77.2 77.2 0.0 821 521 0.0 64.5 64.5 0.0 843 B4.3 0.0 118.1 11941 0.0 €0.0 60.0
1685 0.0 62.2 62.2 0.0 775 775 0.0 79.2 78.2 0.0 64.8 64.8 0.0 745 7458 0.0 92.2 #2.2
1886 0.0 69.1 68.1 0.0 65.8 65.8 0.0 58.8 58.8 0.0 91.3 813 0.0 108.4 108.4 0.0 828 828
1687 0.0 a7.1 97.1 0.0 635 635 0.0 73.0 73.0 0.0 845 845 0.0 93.7 93.7 00 91.7 91.7
1688 0.0 7286 72.6 0.0 748 74.9 0.0 79.2 79.2 0.0 76.8 76.8 0.0 112.0 1120 0.0 134.8 134.8

Jul August September October November Decernber

Year | Seif. a/ | Purch. b/ Total Self. o/ ] Purch. b/ Total Self. &/ | Purch. bv Total Selt. a/ | Purch. b/ Total Self. &/ | Purch. b/ Total Selt. o/ | Purch. b/ Yotal
1877 00 405 40.5 00 420 420 .0 3.7 337 0.0 285 285 a0 30.5 305 00 285 28.5
1978 0.0 238 23.8 0.0 345 34.5 0.0 21.4 21.4 0.0 402 402 0.0 41.0 41.0 0.0 408 40.9
1878 0.0 46.7 46.7 0.0 55.1 551 0.0 63.9 63.8 0.0 815 815 0.0 83.3 833 0.0 58.0 58.0
1880 0.0 753 753 0.0 123.7 123.7 0.0 73.3 73.3 0.0 54.1 54.1 0.0 55,0 §5.0 0.0 60.2 80.2
1981 0.0 £63.6 63.6 0.0 81.0 81.0 0.0 60.3 60.3 c.0 63.2 632 0.0 59.9 59.9 0.0 465 46.5
1982 0.0 104.7 104.7 0.0 1201 120.1 0.0 97.2 97.2 0.0 116.8 116.8 0.0 70.8 70.6 0.0 6B8.0 68.0
1983 0.0 BBS 88.5 0.0 a7.8 87.8 0.0 107.0 107.0 0.0 634 634 0.0 71.9 71.8 0.0 67.6 67.6
1883 0.0 B7.7 az7.7 0.0 1333 1333 0.0 109.0 109.0 0.0 794 78.1 0.0 74.9 749 0.0 62.2 622
1985 0.0 84.8 84.8 0.0 107.0 107.0 0.0 8.3 8.3 0.0 146.6 1466 0.0 733 733 0.0 61.0 81.0
1686 0.0 96.9 96.8 0.6 181.5 1815 0.0 118.1 118.1 0.0 91.0 91.0 0.0 78.7 78.7 0.0 775 77.5
1987 0.0 109.1 109.1 0.0 135.8 1358 0.0 147.4 147.4 0.0 103.9 103.8 0.0 97.9 97.8 0.0 B5.6 85.6
1988 0.0 1544 154 .4 0.0 157.5 157.5 0.0 146.1 146.1 0.0 115.6 115.6 0.0 114.7 114.7 0.0 86.1 96.1

a/  Self-Supplied Ground & Surface
b/ Purchased from City of San Antonio

Self-Supplied Purchased Total Used
Total Max. Min. Total Max. Min. Avg. Total Max. Min, Avg. No. Annual Use
AF AF AF AF Max/Avg. AF AF AF AF Max/Avg. AF AF AF AF MawAvg. | _Taps | AF/Tap gal.Tap
1877 0.0 0.0 0.0 0.0 - 400.9 42.0 27.6 334 1.3 400.8 42.0 27.6 334 1.3 1398 0.287 83.4
1678 0.0 0.0 0.0 0.0 - 362.7 410 214 30.2 14 362.7 410 21.4 30.2 14 1800 0.227 73.9
1979 0.0 0.0 0.0 0.0 . 597.8 833 28.0 49.8 1.7 597.8 833 28.0 48.8 .7 1702 0.351 114.5
1980 0.0 0.0 0.0 0.0 - 729.2 123.7 411 60.8 2.0 729.2 123.7 41.1 60.8 2.0 1812 0.402 1311
1981 0.0 0.0 0.0 0.0 - 6645 81.0 42.6 554 1.5 6645 81.0 42.6 55.4 1.5 2020 0.329 107.2
1882 0.0 0.0 0.0 0.0 - 9189 1201 45.1 76.8 1.8 918.9 1201 45.1 766 1.8 2111 0.436 141.9
1983 0.0 0.0 0.0 0.0 - 857.7 107.0 44.6 7.5 1.5 867.7 107.0 4.6 ns 1.5 2189 0.392 127.7
1983 0.0 0.0 0.0 0.0 . 1003.4 1333 521 83.6 1.6 1003.4 1333 52.1 83.e 1.6 2305 0.435 141,98
1885 0.0 0.0 0.0 0.0 - 1021.4 146.6 €1.0 85.1 1.7 1021.4 146.6 61.0 B5.1 1.7 2417 0.423 137.7
19886 0.0 0.0 0.0 0.0 - 1110.8 181.5 58.8 93.3 1.9 1119.8 1815 58.8 $3.3 1.9 2500 0.448 146.0
1987 0.0 0.0 0.0 0.0 - 1183.2 1575 72,8 98.6 1.6 1183.2 157.5 72.6 98.6 1.6 2612 0.453 147.6
1988 0.0 00 0.0 0.0 - 1334.7 167.5 157.5 111.2 1.4 1334.7 0.0 0.0 111.2 0.0 2672 0.500 162.8
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CANYON REGIONAL WATER SUPPLY STUDY
EXISTING CONDITIONS

The information used in establishing the service area boundaries for the individual water supply
corporations was obtained from the Texas Water Commission (TWC). The inventory of existing
production, treatment, and storage capacities was compiled from the most recent sanitary surveys of the
water systems, as conducted by the Texas Department of Health (TDH). The locations of major facilities
and distribution and transmission lines were provided by the corporations directly or through their district

engineers.
2.3.2 Green Valley Water Supply Corporation

f Descripti

Green Valley Water Supply Corporation encompasses an area of approximately 160 square miles south
and southeast of the City of New Braunfels {Figure 2-7). Green Valley provides service to approximately
11,000 persons through 4,189 connections. The majority of the service area is within Guadalupe County;
although, service is provided to portions of Bexar and Comal Counties. Green Valley obtains its water from
two groundwater sources and through an interconnect to the City of New Braunfels. Green Valley also

provides wholesale water service to the City of Cibolo through an interconnect.
Eaciliti fiption

Green Valley WSC owns and operates two well sites located on FM 2252 in Comal County approximately
six miles southwest of the City of New Braunfels. The two wells have a combined rated capacity of 3,400
gpm. In addition to the two well sites, Green Valley operates six high service booster stations, with a total
rated capacity of 11,500 gpm. Ground storage facilities are located at each of the high service booster
stations. Total system ground storage capacity is 1.598 MG. Pressure maintenance is provided through
the use of pressure tanks and elevated storage. Total elevated storage in the system is 600,000 gallons
with 26,000 gallons of pressure {ank capacity provided, A summary of the Green Valley system

components is presented in Table 2-6.

The temporary interconnect with the City of New Braunfels is capable of providing a maximum capacity of
contractual or physical limit of 1,100 gpm. The interconnect is to provide service to the northeast portion
of the Green Valley service area. In addition to receiving water from the City of New Braunfels, Green
valley provides service to the City of Cibolo through an interconnect agreement. Green Valley WSC is
_ committed to providing a total maximum flow rate of 1,320 gpm to Cibolo; however, average daily use to
date amounts to only 174 gpm with a recorded peak day consumption of 721 gpm.

According to TDH records, the average daily usage within the system is approximately 1.781 million
gallons (gpm). Maximum daily usage is reported to be 1.900 million gallons (gpm). System pressures

range from 60 psi to 100 psi.
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TABLE 2-68

GREEN VALLEY WATER SUPPLY CORPORATION

SYSTEM COMPONENT SUMMARY (1)

WELL PUMP CAPACITY
RATED TESTED
CAPACITY CAPACITY DEPTH
NO, LOCATION TYPE (GPM {GPM {FT)
WELL# FM 2252 vT Wﬁ) 1.5_06) 3%
WELL #2 FM 2252 vT 1,600 800 230
TOTAL 3,400 2.400
HIGH SERVICE PUMP CAPACITY
RATED
PUMP CAPACITY
LOGATION NUMBER (GPM}
WELL SITE # 1 800
2 800
3 200
WELL SITE #2 1 800
2 8OO
3 450
4 450
PUMP STATION #1 1 450
2 450
450
PUMP STATION #2 1 450
2 450
3 450
4 450
PUMP STATION #3 1 450
2 450
3 450
4 450
PUMP STATIN #5 1 250
2 250
PUMP STATION #6 1 350
2 350
PUMP STATION #9 1 500
2 250
2 250
4 500
TOTAL 11,900
STORAGE FACIUTEES
CAPACITY
LOGATION TYPE (GALLONS)
WELL SITE# GROUND 210,000
PRESSURE TANK 5,000
WELL SITE #2 GROUND 210,000
PRESSURE TANK 5,000
GROUND 200,000
PRESSURE TANK 3,000
GROUND 127,000
GROUND 80,000
GROUND 127,000
GROUND 80,000
ELEVATED 100,000
GROUND 60,000
GROUND 20,000
PRESSURE TANK 3,000
GROUND 200,000
GROUND 84,000
PRESSURE TANK 5,000
GROUND 200,000
ELEVATED 300,000
PRESSURE TANK 5,000
ELEVATED 100,000
ELEVATED 100,000
TOTAL GROUND STORAGE (GAL) 1,588,000
TOTAL ELEVATED STORAGE {GAL.) £00,000
TOTAL STORAGE (GALL} 2,198,000



TABLE 28

GREEN VALLEY WATER SUPPLY CORPORATION
SYSTEM COMPONENT SUMMARY

EVALUATION OF SYSTEM CAPACITIES (MINIMUM REQUIREMENT S}

ITEM

DEFICIT

WELL PUNP CAPACITY (GPM) (@)
PRESSURE TANK (GAL)
ELEVATED STORAGE (GAL)
TOTAL STORAGE (GAL.)

SERVICE PUMPS {GPM)

MIBCELLANEOUS DATA

CONNECTIONS SERVED
ESTIMATED POPULATION SERVED
MAXIMUM DAILY USAGE (GALLONS)
AVERAGE DAILY USAGE (GALLONS)
SYSTEM PRESSURE (PSl)
INTERCONNECTS

DATE OF LAST SANITARY SURVEY

]

AMOUNT AMOUNT
REQUIRED  PROVIDED EXCESS
2517 3,400 883
4,600 26,000 21,400
419,000 600,000 181,000
839,000 2,198,000 1,350,000
8,390 11,900 3510
4195
11,000
1,900,000
1,781,000
€0-100
CITY OF NEW BRAUNFELS
CITY OF CIBOLO
16-Aug-89
C SU OF 5V,

(2} WELL PUMP CAPACITY BASED ON RATED PUMP CAPACITY.



CANYON REGIONAL WATER SUPPLY STUDY
EXISTING CONDITIONS

m Ev ion

Based upon the results of the most recent sanitary survey conducted by TDH, dated August 16, 1989,
Green Valley meets or exceeds State minimum requirements, for well capacity, pressure storage, elevated
storage, total storage, and high service pump capacity. It should be noted, however, that TDH evaluates
well pump capacity based on the rated capacity of the pumps and not on the tested capacity. If the values
contained in the sanitary survey for tested pump capacity are used to evaluate well pump capacity, Green
Valley would be found to be deficient in well pump capacity by 117 gpm. Garcia and Wright Consuiting
Engineers, Inc. in their report entitted Green_Valley Water Supply Corporation, 1989 Facility Evaluation,
performed an evaluation of well pumping capabilities and determined that Green Valley WSC is deficient
by approximately 393 gpm in well pumping capacity. Although there is some discrepancy in the amount, it
is clear that, Green Valley WSC is deficient in well pumping capacity. According to the Garcia and Wright's
report, the supply deficits are compensated for by the interconnects with the City of New Braunfels.

2.3.3 Springs Hill Water Supply Corporation

neral Description

Springs Hill Water Supply Corporation serves an area of approximately 177 square miles in rural Guadalupe
and Wilson Gounties (Figure 2-8). The City of Seguin is virtually surrounded by the Springs Hill WSC
service boundary. Springs Hill WSC provides service to an estimated 9,250 persons through 3,088
connections. Springs Hill WSC is the only CRWA member which utilizes a surface water source: the
Guadalupe River. The Guadafupe River treatment plant serves the southern, southeast, and southwest
portions of the service area. An interconnect with the City of New Braunfels serves the northern portion of
the service area. Springs Hill WSC also maintains an interlocal agreement with the City of Seguin whereby

both parties provide emergency service to each other's system, as needed.
Faciliti iption

The Springs Hill WSC water freatment plant (1.51 MGD treatment capacity) is located on the Guadalupe
River approximately 0.4 miles west of the intersection of FM 725 and State Highway 46. Water is drawn
from the river through three raw water intake pumps with a total rated capacity of 3,000 gpm. The raw water
intake pumps discharge to the treatment facility which consists of two up-flow clarifiers, two gravity flow
filters, three pressure flow filters, two clearwell reservoirs, and post chlorination facilities. Six high service
pumps distribute water from the plant to the water system. The total clearwell capacity at the plant is
793,000 gallons. Springs Hill WSC operates four remote high service booster stations with a total rated
pumping capacity of 4,910 gpm. The remote high service pumps take suction from ground storage

facilities located at each booster station. Total ground storage capacity available from the booster station is
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CANYON REGIONAL WATER SUPPLY STUDY
EXISTING CONDITIONS

241,000 gallons. Elevated tanks, standpipes, and pressure tank facilities are utilized to enhance pressure
maintenance within the distribution system. The standpipes provide both elevated and ground storage
capacity. The four standpipes provide a total storage capacity of 561,000 gallons of which 200,000 is
considered to be elevated. Elevated tank capacity in the system is 275,000 gallons. Total elevated
storage capacity (elevated {ank volume plus elevated standpipe volume) is 475,000 gallons. Total ground
storage volume, including standpipe ground storage capacity is 602,000 gallons. Pressure tank capacity
within the system is 26,000 gallons. A summary of the Springs Hill WSC system components is presented
in Table 2-7.

Average daily usage within the system, according to TDH records, is approximately 776,000 gallons. The
maximum daily usage is reported to be approximately 1,669,000 gallons. System pressures range
between 45 psi and 90 psi.

valuation

The most recent sanitary survey conducted by TDH, dated September 14, 1988, concludes that Springs
Hill meets or exceeds State minimum requirements for pressure storage, elevated storage, total storage,
and high service pump capacity. Based upon maximum daily usage, however, the system fails to meet

required treatment capacity with a deficit of approximately 158,000 gallons per day.
2.3.4 Ciystal Clear Water Supply Corporation
General D ipt

Crystal Clear Water Supply Corporation serves the rural areas of Guadalupe, Comal, and Hays Counties
generally bounded by the City's of Seguin, New Braunfels, San Marcos, and Luling (Figure 2-9). Crystal
Clear WSC services 8,349 persons through 2,783 connections within its approximately 171 square mile
service area. Although a majority of its water is obtained through self-maintained groundwater sources,

Crystal Clear also maintains an emergency interconnects with the Springs Hill WSC.
Faciliti iption

Crystal Clear WSC owns and operates four well sites with a total of seven wells. The total rated well pump
capacity of the seven wells is 3,350 gpm. Ground storage is provided at each of the well sites and seven
remote high service booster stations. Fifteen ground tanks and one standpipe provide approximately
2,761,800 galions of ground storage for the system. A portion of the standpipe volume {20%)
contributes to the total elevated storage capacity of the system. Crystal Clear WSC utilizes two elevated
ground tanks to provide the remainder of its gravity pressure maintenance for the system. Total elevated

storage is 504,200 gallons. Nine pressure tanks supplement pressure maintenance in the system and




TABLE 2-7

SPRINGS HILL WATER SUPPLY CORPORATION

SYSTEM COMPONENT SUMMARY (1)

RAW WATER PUMP CAPACITY

RATED TESTED
CAPACITY  CAPACITY
NO. LOCATION TYPE (GPM) (GPM)
PUMP #1  IUADALUPE RIVER FLAN _RAW 800 N/A
PUMP #2  WADALUPERIVER PLAN  RAW 800 N/A
PUMP #3  iUADALUPE RIVER PLAN __ RAW 1,400 1,100
TOTAL 3,200 1,100
HIGH SERVICE PUMP CAPACITY
RATED
PUMP CAPACITY
LOCATION NUMBER (GPM)
TREATMENT PLANT 7 500
2 500
3 500
1 (STANDBY) 400
2 (STANDBY) 400
3 (STANDBY) 400
PLACID HEIGHTS STATION 1 150
2 150
HIGHWAY 123 STATION 1 (STANDBY} 80
2 (STANDBY) 80
3 150
1 (STANDBY) 75
2 (STANDBY) 75
3 150
HIGHWAY 46 STATION 1 400
2 400
SAGEBIEL ROAD STATION 1 250
2 250
TOTAL 3,910
TOTAL TRANSFER PUMP CAPAGITY AT TREATMENT PLANT (GPA 1,925
STORAGE FACILITIES
CAPACITY
LOCATION TYPE {GAL)
TREATMENT PLANT CLEARWELL 285,000
CLEARWELL 508,000
PLACID HEIGHTS STATION GROUND 10,000
PRESSURE TANK 2,000
HIGHWAY 46 STATION GROUND 33,000
GROUND 23,000
PRESSURE TANK 2,500
SAGEBIEL ROAD STATION GROUND 100,000
PRESSURE TANK 5,000
HICKORY FOREST STATION STANDPIPE 50,000
STANDPIPE 350,000
JAKES COLONY STANDPIPE 133,000
HWY 123 (SPRINGS HILL TANK) ELEVATED 75,000
HWY 725 (NOB HILL) ELEVATED 100,000
1H-10 (5 M) ELEVATED 100,000
HIGHWAY 123 STATION GROUND 65,000
ELM CREEK STANDPIPE 28,000
TREATMENT PLANT CLARIFIER 500,000
CLARIFIER 225,000

TOTAL CLEARWELLS (GAL)

TOTAL GROUND STCRAGE (GAL.)
TOTAL ELEVATED STORAGE (GAL.)
TOTAL PRESSURE TANK (GAL)
TOTAL GLARIFIERS {GAL.)

TOTAL STORAGE WITH CLARIFIERS (GAL.)
TOTAL STORAGE WITHOUT CLARIFIERS {GAL.)

793,000
475,000
602,000
9,500
725,000
2,585,000
1,870,000

{361,000 IN STANDPIPES)
{200,000 IN STANDPIPES)



TABLE 2-7
SPRINGS HILL WATER SUPPLY CORPORATICN
SYSTEM COMPONENT SUMMARY
{continued)

EVALUATION OF SYSTEM CAPACITIES (MINIMUM REQUIREMENTS)
© AMOUNT AMOUNT

ITEM REQUIRED PROVIDED EXCESS  DEFICIT
RAW WATER PUMPS (GPM) 7.853 3,000 1,047 -
CLEARWELL {GAL.) 750,000 793,000 43,000 -
ELEVATED STORAGE (GAL.) 309,000 475,000 166,000 -
TOTAL STORAGE (GAL) 618,000 1,870,000 1,252,000 -
SERVICE PUMPS (GPM) (3) 6178 4910 - 1,268
MISCELLANEOUS DATA
CONNECTIONS SERVED 3,088
ESTIMATED POPULATION SERVED 9,265
EXISTING TREATMENT CAPACITY (GPM) 1,510,000
MAXIMUM DAILY USAGE (GAL.) (2) 1,668,000
AVERAGE DAILY USAGE {GAL) 776,000
SYSTEM PRESSURE (PS1) 4590
INTERCONNECTS CITY OF NEW BRAUNFELS

CITY OF SEGUIN
DATE OF LAST SANITARY SURVEY 14-Sop-88

{1) BASED ON TEXAS DEPARTMENT OF HEALTH SANITARY SURVEY OF SYSTEM.

{2) SYSTEM ABLE TO MEET MAXIMUM DAILY USE DEMAND.
{3) MAXIMUM DAILY USAGE EXCEEDS EXISTING TREATMENT CAPACITY,
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CANYON REGIONAL WATER SUPPLY STUDY
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provide 44,000 gallons of capacity. A summary of the Crystal Clear WSC system components is
presented in Table 2-8.

The average daily water usage is 1,003,000 gallons. Maximum daily use values were not available in the

most recent sanitary survey of the system. System pressures range from 50 psi to 11 psi.
System Evaluation

The most recent sanitary survey conducted by TDH for the system, dated March 29, 1989, concludes that
the Crystal Clear system meets or exceeds State minimum requirements for well pump capacity, pressure

storage, elevated storage, tota) storage, and high service pump capacity.
2.3.5 East Central Water Supply Corporation
t ription

East Central Water Supply Corporation provides service to approximately 110 square miles in portions ot
rural Bexar, Guadalupe, and Wilson Counties (Figure 2-10). Service is provided to 7,998 persons through
2,666 connections. East Central WSC obfains its total water supply from the San Antonio City Water
Board via an interconnect agreement. East Central is the only member of the CRWA which does not have

water production facilities of its own.
Faciliti iption

Water is supplied 1o East Central WSC from the San Antonio City Water Board through 12-inch
connections at the Foster Road Plant and the Old Highway 87 South Plant. Ground storage is provided at
the interconnects locations and at two remote high service booster stations. Total ground storage in the
system amounis {o 561,000 gallons. This amount includes a 46,00Q gallon tank located at the Foster
Road Plant which is not currently in use. The total high service pump capacity for the system is 2,820
gpm. The high service pumps are the only means by which East Central can maintain pressure in ils
distribution system, since no pressure tank or elevated tank {acilities are in place. The high service pumps
run continuously in order to maintain system pressure. A summary of East Central system components is

presented in Table 2-S.

The Texas Department of Health reports that the average daily use for the East Central sysiem is
approximately 1,187,000 gailons. Maximum daily use figures are not available. System pressures range

between 38 psi and 80 psi.



TABLE 2-8

CRYSTAL CLEAR WATER SUPPLY CORPORATION

SYSTEM COMPONENT SUMMARY (1)

WELL PUMP CAPACITY
RATED  TESTED
CAPACITY CAPACITY
NO. LOGATION TYPE (GPM) (GPM)
WELL #1  UREL ESTATES (STANDE __SUB 200 NA
WELL #2 MCCARTLE LANE vT 600 505
WELL #3 MCCARTLE LANE VT 450 400
WELL #4 HUNTER PLANT suB 650 610
WELL #5 NELSON PLANT suB 600 350
WELL #6 WILLOW CREEK SuB 800 N/A
WELL #7 _ KINGSBURY (STANDBY) _ SUB 50 50
TOTAL 3,350 1,915
HIGH SERVICE PUMP CAPACITY
RATED
PUMP CAPACITY
LOCATION NUMBER (GPM)
REDWOOD PLANT 1 100
2 100
3 500
4 500
WILLOW CREEK PLANT 1 330
2 330
NELSON PLANT 1 250
2 250
ILKA PLANT 1 100
2 100
3 690
4 690
KINGSBURY PLANT 1 150
2 150
EL CAMINO PLANT 1 350
2 350
LAUREL ESTATES PLANT 1 200
2 100
PAPE PLANT 1 160
2 160
MILL CREEK PLANT 1 150
2 150
HUNTER PLANT 1 200
2 350
3 400
KENSLER PLANT 1 400
2 400
TOTAL 7,610



TABLE 2-38
CRYSTAL CLEAR WATER SUPPLY CORPORATION
SYSTEM COMPONENT SUMMARY

{continuad)
STORAGE FACILITIES
CAPACITY
LOCATION TYPE (GAL )
REDWOOD PLANT GROUND 200,000
GROUND 20,000
PRESSURE TANK 5,000
PRESSURE TANK 1,000
LAUREL ESTATES PLANT GROUND 20,000
WILLOW CREEK PLANT GROUND 200,000
PRESSURE TANK 10,000
HUNTER PLANT GROUND 30,000
NELSCN PLANT GROUND 200,000
PRESSURE TANK 10,000
KENSLER PLANT GROUND 40,000
GROUND 200,000
PRESSURE TANK 2,500
PAPE PLANT GROUND 300,000
GROUND 200,000
ILKA PLANT GROUND 500,000
GROUND 30,000
PRESSURE TANK 10,000
PRESSURE TANK 1,500
KINGSBURY PLANT GROUND 20,000
PRESSURE TANK 2,000
BOEDER PLANT ELEVATED GROUND 100,000
ELEVATED GROUND 340,000
MILL CREEK PLANT GROUND 45,000
PRESSURE TANK 2,000
ZORN STANDPIPE 321,000
EL CAMINO PLANT GROUND 500,000
TOTAL GROUND STORAGE (GAL.) 2,761,800
TOTAL PRESSURE TANK (GAL.) 44,000
TOTAL ELEVATED STORAGE (GAL.}: 504,000

TOTAL STANDPIPE STORAGE (GAL.} 321,000

TOTAL STORAGE (GAL.)

3,266,000

EVALUATION OF SYSTEM CAPACITIES (MINIMUM REQUIREMENTS)

AMOUNT  AMOUNT

ITEM REQUIRED PROVIDED EXCESS __ DEFICIT
WELL PUMP CAPACITY {GFM) 1,660 3,350 1,681 :
ELEVATED STORAGE (GAL) 280,000 504000 224,000 -
TOTAL STORAGE (GAL.) 567,000 3,266,000 2,699,000 -
SERVICE PUMPS (GPM) 5,566 7,610 2,044 -
MISCELLANECUS DATA

CONNECTIONS SERVED 2,783

ESTIMATED POPULATION SERVED 8,350

MAXIMUM DAILY USAGE (GAL) N/A

AVERAGE DAILY USAGE (GAL.) 1,003,000

SYSTEM PRESSURE (PSI) 50-110

INTERCONNECTS SPRINGS HILL WSC

DATE OF MOST RECENT SANITARY SURVEY 29-Mar-89

(1) BASED ON TEXAS DEPARTMENT CF HEALTH SANITARY SURVEY OF SYSTEM.

{2y 20% OF STANDPIPE VOLUME COUNTED AS ELEVATED STORAGE.
80% OF STANDPIPE VOLUME COUNTED AS GROUND STORAGE.
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TABLE 2-9
EAST CENTRAL WATER SUPPLY CORPORATION
SYSTEM COMPONENT SUMMARY (1)

WELL/RAW WATER PUMP CAPACITY
EAST CENTRAL WATER SUPPLY CORPORATION DOES NOT MAINTAIN GROUNDWATER OR
SURFACE WATER FACILITIES.

HIGH SERVICE PUMP CAPACITY

RATED
PUMP GAPAGITY

LOGATION NUMBER (GPM)
PLANT £2 7 100

2 400

3 400
PLANT #3 1 250

2 250

3 350

4 350
PLANT #4 1 680

2 60

3 150

4 150
TOTAL 2,820
STORAQGE FACILITIES

CAPACITY
LOGATION TYPE (GAL))
PLANT #1 {(NOT 1N USEY FOSTER AD. GROUND 46,000
PLANT #2 /OLD HWY. 87 SO. GROUND 100,000
PLANT #2 GROUND 109,000
PLANT #3 /FMI518@FM 1246 GROUND 120,000
PLANT #3 GROUND 120,000
PLANT #4/HWY 87@KIRKNER RD. GROUND 75,000
TOTAL 561,000
TOTAL GROUND STORAGE {(GAL.) 561,000
TOTAL STORAGE {GAL.) 561,000
EVALUATION OF SYSTEM CAPACITIES (MINIMUM REQUIREMENTS)
AMOUNT AMOUNT

ITEM REQUIRED PROVIDED _ EXCESS ___ DEFICIT
WELL OUMP CAPAGCITY {GPM) N/A N/A - -
ELEVATED STORAGE (GAL.) 27,000 0 - 27,000
TOTAL STORAGE {GAL.) 530,000 561,000 31,000 -
SERVIGE PUMPS (GPM) (2) 5,332 2,820 - 2512
MISCELLANEOUS DATA
CONNECTIONS SERVED 2,666
ESTIMATED POPULATION SERVED 8,000
MAXIMUM DAILY USAGE (GAL.) N/A
AVERAGE DAILY USAGE {GAL.) 1,187,000
SYSTEM PRESSURE (PSI) 3580
INTERGCONNECTS SAN ANTONIO CITY WATER BOARD
DATE OF MOST RECENT SANITARY SURVEY 22-Dec-88

(1} BASED ON TEXAS DEPARTMENT OF HEALTH SANITARY SURVEY OF SYSTEM.
(2) ABLE TO MEET SYSTEM PUMPING DEMANDS, BASED ON AVERAGE DAILY USAGE.



CANYON REGIONAL WATER SUPPLY STUDY
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m Ev ion

The most recent sanitary survey of the system was performed on December 22, 1988. Due to its lack of
water production facilities, only East Central is required to meet minimum requirements for elevated
storage, total storage, and high service pump capacity. Of these three items, East Central meets only the
total storage requirement. East Central is deficient in elevated storage by 27,000 gallons and based upon
the number of connections served, it is deficient in high service pumping capacity by 2,512 gpm;

however, existing pumping capacity exceeds the daily pump requirement by approximately 1,996 gpm.




CANYON REGIONAL WATER SUPPLY STUDY
POPULATION AND WATER DEMAND PROJECTIONS

3.0 POPULATION AND WATER DEMAND PROJECTIONS
3.1 Population Projections

The TWDB produces future population estimates for all portions of the State of Texas to be use in water
supply and wastewater disposal planning projects. Under the terms of the TWDB/CRWA Planning Grant
Contract, the CRWA is to utilize TWDB population estimates in their planning process unless compelling
reasons for using altemnative estimates are presented. in this study, TWDB future papulation estimation
methodologies are employed. However, it was necessary to modify TWDB estimates to fit the irreguiar
service area boundaries of the CRWA Planning Area. TWDB future population estimates are computed
and presented within the context of political boundaries, i.e., counties, cities, and rural areas (including
municipalities with populations less than 1,000). The CRWA Service Area encompasses most of
Guadalupe County, the northeast corner of Bexar County and smaller portions of Hays, Comal and Wilson
Counties. Therefore, ready-made population estimates for the CRWA member WSC service areas were
not available.

3.1.1 Projection Methodology

Most of the CRWA member WSCs have experienced similar rapid populaticn growth rates in the last
decade. In addition, all four WSCs share the communality of the same rural settings, population
distributions and land use patterns. While there are some basic differences between WSCs, with the
exception of persons per connection {in the case of the GVYWSC) and per capita use rates (varying from
120 to 160 gcd), the differences are minor. Therefore the following methodology was used to predict
future populations, at five-year intervals, for each of the CRWA member WSCs.

The TWDB uses a Cohort Component Method with a Net Migration Companent to predict future
populations. Simply put, the TWDB uses U.S. Census Bureau derived local rates of fertility and mortality
to determine a rate for the naturally expanding population base. In addition, estimates of immigration into
the area and emigration from the area are use to estimate a net migration. The TWDB then constructs two
models from these data. One model is calibrated to the 1950-70 statistical period which exhibited a much
slower rate of Texas population growth than was observed in the late 1970s and early 1980s. Future
population estimates using this model represent a conservative or "Low Population Series.”" A second
model is constructed using growth rates developed for the 1970-80 statistical period. Future population
estimates using this model represent an optimistic or "High Population Series.” For this study, a similar
methodology was used to predict future populations for each CRWA member WSC.

The annual rates of population increase for rural Guadalupe County estimated by the TWDB were
computed for their High and Low Population Series. TDWR Historical Use Data and TDH Sanitary Surveys

yielded the number of connections and the number of persons per connection for each WSC. TWDB

3-1
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rural Guadalupe County growth rates were applied to the historical water connection data to obtain future
High and Low Series nurnbers of water taps for each WSC. Then using the persons per tap data, future
High and Low Series population Estimates were developed for each WSC.

Low Series P lation im

Low Series population estimates for each of the CRWA member WSCs through the year 2020 are shown
in Table 3-1 and Figure 3-1. The GVWSC population is predicted to increase to more than 17,000 peaple
(an 83% increase over the current population); the SHWSC population is predicted to increase to nearly
17,000 people; the CCWSC population is predicted to increase to more than 16,000 people; and the
ECWSC population is predicted to increase to more than 15,000 people. The aggregate population of
the CRWA Service Area through 2030 is shown in Figure 3-2.

High Series Population Estim

High Series population estimates for each of the CRWA member WSC through the year 2020 are shown
in Table 3-1 and Figure 3-3. The GVWSC popuiation is predicted to increase to more than 20,000
people; the SHWSC population is predicted to increase to more than 19,000 people; the CCWSC
population is predicted to increase to more than 19,000 people; and the ECWSC population is predicted
to increase to nearly 18,000 people. The aggregate population of the CRWA Service Area through 2030

is shown in Figure 3-4.
3.1.2 Population Projection Resuits

All of the CRWA member WSCs continue to demonstrate the rapid rate of future population growth started
in the late 1970s and continuing into the 80s. While other areas of Texas have shown a severe growth
rate reduction, this trend is not demonstrated in the historical water use data of these four WSCs.
Therefore, High Series population estimates most adequately reflect the vigorous growth of the CRWA
Planning Area.

3.2 Water Demand Projections
3.2.1 Water Demand Projection Methodology

The TWDB applies historical per capita water use factors to its High and Low Series future popuiation
estimates to determine future water demands. In addition, the TWDB applies water conservation
reduction factors to each historical use rate to obtain future demands with and without implementation of
water conservation measures. Thus, there are eight possible combinations of future water demand

estimates from which to choose.



Table 3-1

Estimated Populations of CRWA Members WSC Service Area

(1980-2020)

Green Valley Springs Hill Crystal Clear East Central

Year Low Serigs High Series Low Serigs High Series Low Series High Series Low Series High Series
1980 5,549 5,549 5,032 5,032 4,437 4,437 5,436 5,436
1985 8,258 8,258 8,073 8,073 7,800 7,800 7,251 7,261
1990 9,471 9,803 9,259 9,583 8,946 9,259 8,316 8,608
1995 10,985 11,874 10,738 11,607 10,375 11,215 9,645 10,426
2000 12,497 13,943 12,217 13,631 11,804 13,170 10,973 12,243
2005 13,942 15,975 13,629 15,617 13,169 15,089 12,242 14,027
2010 15,387 18,005 15,042 17,602 14,533 17,006 13,510 15,809
2015 16,368 18,170 16,001 18,740 15,460 18,107 14,372 16,832
2020 17,350 20,336 16,961 19,880 16,388 19,208 15,234 17,856




Figure 3-1
Projected CRWA Member Future Populations
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Low Population Series
Average Per Capita Water Use

With Water Conservation
Without Water Conservation

High Per Capita Water Use

With Water Conservation
Without Water Conservation

High Population Series
Average Per Capita Water Use

With Water Conservation
Without Water Conservation

High Per Capita Water Use

With Water Conservation
Without Water Conservation

Average and High Per Capita Water Use Rates are both predicated on the previous ten years of TWDB
water use data specific to the county or city. The Average Per Capita Use Rate is simply the average water
use rate exhibited over the last decade while the High Per Capita Use Rate is the highest single annual

use rate recorded during the last decade.

Savings in water use resulting from implementation of rigorous water conservation programs are also
computed by the TWDB. Conservation savings are computed differently for urban and rural settings;
however, both are non-linear functions which assume an increasing rate of savings until some ultimate
reduction limit is achieved. From that point, annual water conservation savings are assumed constant. For
rural areas, the TWDB water conservation savings begin at 2% for the first year and increases to a

maximum of 15% in 2020. Thence, conservation savings remain coenstant at 15%.
3.2.2 Water Demand Projection Results

Future water demand projections for each of the WSCs are shown in Table 3-2 and Figures 3-5 through 3-
12. These numbers will be valuable in the future treatment capacity and distribution infrastructure design
phase of this study. Aggregate CRWA future water demand projections are shown in Figures 3-13
through 3-20 and summarized in Figure 3-21. Depending on the population series, per capita use rate
and water conservation scenario chosen, the total CRWA 2020 water demand ranges from 8,0G0 to

13,500 acre-feet.



Table 3-2

Estimated Total CRWA Water Demand

(1980-2020)

Demand (AF)
Average Per Capita Water Use High Per Capita Water Use

Low Population Series High Population Series Low Population Series High Population Series

Without With Without With Without With Without With
Year Consarvation | Conservation | Conservation | Conservation | Conservation | Conservation | Conservation | Conservation
1980 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000
1985 4,576 4,576 4,576 4,576 4,576 4,576 4,576 4,576
1990 5,248 5117 5,432 5,206 6,249 6,093 6,468 6,307
1995 6,087 5,783 6,579 6,250 7,248 6,886 7,835 7,443
2000 6,925 6,406 7,726 7,147 8,246 7,628 9,200 8,510
2005 7,726 6,953 8,852 7,967 9,199 8,279 10,541 9,487
2010 8,526 7,460 9,977 8,730 10,152 8,883 11,880 10,395
2015 9,070 7,827 10,623 9,167 10,800 9,321 12,649 10,916
2020 9,614 8,172 11,268 9,578 11,448 9,731 13,418 11,405
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Springs Hill WSC Future Demands
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Figure 3-8
Springs Hill WSC Future Demands
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Figure 3-9
Crystal Clear WSC Future Demands
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Crystal Clear WSC Future Demands
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Figure 3-11
East Central WSC Future Demands
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Figure 3-13
Projected CRWA Member Future Water Demand
Low Population Series - Average Per Capita Use
Without Conservation
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Figure 3-14

With Conservation
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Figure 3-15
Projected CRWA Member Future Water Demand
Low Population Series - High Per Capita Use
Without Conservation

12,000

10,000

8,000

Demand ..,
(AF)

4,000

2,000

Green Valley,

1980 1985 1890 1995 2000 2005 2010 2015 2020
Year




Figure 3-16
Projected CRWA Member Future Water Demand
Low Population Series - High Per Capita Use
With Conservation
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Figure 3-17
Projected CRWA Member Future Waier Demand
High Population Series - Average Per Capita Use
Without Conservation
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Figure 3-18
Projected CRWA Member Future Water Demand
H|gh Population Series - Average Per Capita Use
With Conservation
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Figure 3-19
Projected CRWA Member Future Water Demand
High Population Series - High Per Capita Use
Without Conservation
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Figure 3-20
Projected CRWA Member Future Water Demand
High Population Series - High Per Capita Use
With Conservation
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3.3 Selection of Future Development Planning Scenarios

Planning for future water supply acquisition and future treatment plant and distribution infrastructure
designs require different uses of the same information. If in planning for the acquisition of firm future water
supplies, future demands are over or underestimated, adjustment can usually be made to either liquidate
excess capacity or obtain additional supplies from alternative sources (though this luxury may not be
affordable in the tight Central Texas surface water market). However, if future water treatment or
distribution capacities are underestimated the results can be costly. Additional capacity, at some future
date, may be considerably more expensive than the initial cost of oversizing distribution system lines.
Maintaining excess or unused treatment and distribution capacity can be equally expensive. Therefere
the High Population Series/High Per Capita Use Rate/With Water Conservation future water demand
estimates will be used in the remainder of this study. To minimize the possible economic impacts of over
or underestimation of future populations and water demands, all water supply and infrastructure

development scenarios examined will be phased.
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4.0 WATER CONSERVATION
4.1 introduction
4.1.1 Planning Area and Project

The service area of the CRWA is generally described as the majority of rural Guadalupe County with smaller
portions of service area in Hays, Bexar, Wilson, and Comal Counties. The total service area measures
approximately 618 square miles. The vast majority of the watershed area is in the Lower Guadalupe Basin;
however, a small portion lies in the San Antonio River Basin.

The overall objective of the study is to determine the availability and adequacy of surface water supplies
available to CRWA member WSCs and to develop options for future supply acquisition and distribution
infrastructure development consistent with the TWDB goal of reducing Edwards Aquifer groundwater use
by entities not directly over the formation. Given that additional treatment capacity will be needed, cost
estimates will be determined for various alterative development scenarios. These include the phasing in
of different-sized treatment plants at a variety of locations. This section we describes waler conservation

measures that could have an impact on projected water supply demands and phasing of projects.
4.1.2 Ultility Evaluation Data

Green Valley Water Supply Corparation encompasses an area of approximately 160 square miles south
and southeast of the City of New Braunfels. Green Valley provides service to approximately 11,000
persons through 4,189 connections. The majority of the service area is within Guadalupe County;
although, service is provided to portions of Bexar and Comal Counties. Green Valley obtains its water from
two groundwater sources and through an interconnect to the City of New Braunfels. Green Valley aiso
provides water to the City of Cibolo through an interconnect.

Based upon the resuilts of the most recent sanitary survey conducted by TDH, dated August 16, 1989,
Green Valley meets or exceeds State minimum requirements, for well capacity, pressure storage, elevated
storage, total storage, and high service pump capacity. it should be noted, however, that TDH evaluates
well pump capacity based on the rated capacity of the pumps and not on the tested capacity. If the values
contained in the sanitary survey for tested pump capacity are used to evaluate well pump capacity, Green
Valley would be found to be deficient in well pump capacity by 117 gpm. Garcia and Wright Consuiting
Engineers, Inc. in their report entitied Green Valley Water i rporation - 1 Facility Eval
performed an evaluation of well pumping capabilities and determined that Green Valley is deficient by
approximately 393 gpm in well pumping capacity. Although there is some discrepancy in the amount, itis
clear that, Green Valley is deficient in well pumping capacity. According to the Garcia and Wright's report,
the supply deficits are compensated for by the interconnect with the City of New Braunfels.
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Springs Hill Water Supply Corporation serves an area of approximately 177 square miles in rural Guadalupe
and Wilson Counties. The City of Seguin lies within the Springs Hill service boundary. Springs Hill
provides service to 9,250 persons through 3,088 connections. Springs Hill is the only CRWA member
which utilizes a surface water source: the Guadalupe River. The Guadalupe River treatment plant serves
the southern, southeast, and southwest portions of the service area. An interconnect with the City of
New Braunfels serves the northern portion of the service area. Springs Hill also maintains an interlocal
agreement with the City of Seguin whereby both parties provide service to each other's system, as

needed.

The most recent sanitary survey conducted by TDH, dated September 14, 1988, concludes that Springs
Hill meets or exceeds State minimum requirements for pressure storage, elevated storage, total storage,
and high service pump capacity. Based upon maximum daily usage, however, the system fails to meet

required treatment capacity with a deficit of approximately 158,000 gallons per day.

Crystal Clear Water Supply Corporation serves the sural areas of Guadalupe, Comal, and Hays Counties
generally bounded by the City's of Seguin, New Braunfels, San Marcos, and Luling. Crystal Clear WSC
services 8,349 persons through 2,783 connections within its approximately 171 square mile service area.
Although a majority of its water is obtained through self-maintained groundwater sources, Crystal Clear

also maintains an interconnect with the Springs Hill Water Supply Corporation.

The most recent sanitary survey conducted by TDH for the system, dated March 29, 1989, concludes that
the Crystal Clear system meets or exceeds State minimum requirements for well pump capacity, pressure

storage, elevated storage, total storage, and high service pump capacity.

East Central Water Supply Corporation provides service to approximately 110 square miles in portions of
rural Bexar, Guadalupe, and Wilson Counties. Service is provided to 7,998 persons through 2,666
connections. East Central obtains its total water supply from the San Antonio City Water Board via an
interconnect agreement. East Central is the only member of the CRWA which does not have water

production facilities of its own.

The most recent sanitary survey of the system was performed on December 22, 1988. Due to its lack of
water production facilities, only East Central is required to meet minimum requirements for elevated
storage, total storage, and high service pump capacity. Of these three items, East Central meets only the
tota! storage requirement. East Central is deficient in elevaled storage by 27,000 gallons and based upon
the number of connections served, it is deficient in high service pumping capacity by 2,512 gpm;

however, existing pumping capacity exceeds the daily pumping requirement by approximately 1,996

gpm.
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4.1.3 Need for and Goals of Program

The Texas Water Development Board has promulgated Financial Assistance Rules which require water
conservation planning for any entity receiving financial assistance from the Board. The origin of these re-
quirements is HB 2 and HJR 6 passed by the 65th Texas Legislature in 1985 in order to encourage cost-
effective regional water supply and wastewater treatment facility development. On November 5th, 1985
Texas voters approved an amendment to the Texas Constitution that provided for the implementation of
HB 2. Previous to this study, the CRWA has not developed a comprehensive plan for water conservation
or drought contingency management of available supplies. This document provides specific guidelines
for developing a water conservation and drought management program that will meet the regulatory
requirements of the TWDB for the CRWA Planning Area.

Since the early 1960s, per capita water use in the state has increased approximately four gailons per capita
per decade. More important, per capita water use during droughts is typically about one third greater than
during periods of average precipitation. Thus, the goals of the program are to reduce overall water usage
through water conservation practices and to provide for a reduction in water usage during times of short-

age.

Walter use in the residential and commercial sectors involves day-to-day activities of all citizens of the state,
and includes drinking, bathing, cooking, toilet flushing, fire protection, lawn watering, swimming pools,
laundry, dishwashing, car washing and sanitation. in addition, rural areas, served by the CRWA member
WSCs, carry the additional demands of supporting small-scale private livestock production and the, often
not-so-small, family garden. The objeclive of a conservation pragram is to reduce the quantity of water
required for each of these activities, where practical, through implementation of efficient water use
practices. The drought contingency program provides procedures for both voluntary and mandatory
actions placed in effect to temporarily reduce usage demand during a water shortage crisis. Drought
contingency procedures include water conservation and prohibition of certain uses. Both are tools that
CRWA member WSC managers and officials will have available to them in order to effectively operate in all

situations.

The water conservation plan outlined below will have the overall objective of reducing water consumption
in the CRWA Service Area. It will have the added advantage of reducing the amount of wastewater
needing treatment and disposal. Although the impetus for this report is regional pianning for water supply
needs, it focuses on measures that specifically reduce the amount of water used and, ultimately, on the
amount of wastewater produced. Such measures will have the effect of extending the time until additional

water and wastewater treatment capacity must be provided.
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Various cities throughout the country have adopted water conservation techniques and technologies de-
pending upon the severity of their water supply situation. In particular, California has taken significant
steps to reduce water consumption, and here in Texas, Austin has an aggressive water conservation pro-
gram. Drawing on the experiences of some of these cities, we can make some assumptions about the
feasibility, cost and effectiveness of specific measures. For the purpose of reducing the quantities of
water required, two of the measures outlined below deserve particular attention: adopting vigorous
plumbing codes for new construction and retrofitting.

According to figures developed in Section 3.0, between 1990 and 202¢, the population of the CRWA
Planning Area is expected to at least double. Under drought conditions, when consumption is typically at
its highest, and without implementation of water conservation measures, a doubling of the population
would increase demand from its current 5,200 AF/yr to over 13,500 AF/yr. With such high rates of growth,
it is evident that the greatest savings in water usage can be realized by adopting stringent plumbing codes
for new construction. Nationwide it is being realized that the marginal cost of supplying new water sources
and water and wastewater treatment facilities is so high,that new plumbing codes that reduce water usage
by 25-30 percent are the most economical solution. However, because water use in rural areas are less

weighted toward domestic functions, lesser reductions on the order of 10-15% can be expected.

Existing facilities can also be retrofitted in order to reduce water consumption. Aithough this may involve
some capital outlay, all of the measures are cost-effective, and various schemes have been devised 1o re-
cover the costs. For instance, a plan for San Antonio assumes that a 2 percent increase in water and
wastewater rates for 5 years would raise enough money to cover a $100 rebate for each customer
retrofitting a toilet to flush on 1.5 gallons (resulting in an overall savings on the customer's water and
wastewater bill). An aggressive retrofit program can result in water savings of 15-25 percent per resi-
dence. With market penetration typically running at 20-50 percent, this would result in an overall water
consumption savings of around 5 percent. In its water conservation program, the City of Austin estimates
a 6.7 percent savings within 5 years. This program consists of substituting low-flow shower heads, in-
stalling teilet dams and checking for leaks. The benefit/cost ratio is estimated at more than ten, with an av-
erage savings to the customer of $52/year from reductions in water, wastewater and elecitricity.

In Figure 4-1, drought condition water demands through the year 2020 for the entire CRWA service area is
shown without implementation of water conservation measures. Also shown are the flows that would
resuit from the adoption of the two measures outlined above. Overall savings in wastewater flows by 2020

are approximately 15% or approximately 2,000 AF/yr. The assumptions made are:



Figure 4-1
Projected CRWA Total Water Demands With and
Without Conservation
High Per Capita Use/High Population Series
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« adoption of a code that would reduce water consumption in all new construction from the current
average of 140-160 gcd to 120 ged;

+ this code would be phased in during the 1930s and early 2000s { a net water savings of 2% by
1895, 5% by 2000; 7-1/2% by 2005; 10% by 2010 12-1/2% by 2015 and 15% by 2020);

» existing uses could be reduced by 5 percent through retrofitting and other conservation

measures.

These savings in water demand can be related directly to savings in water supply procurement, treatment
and distributions costs as well as wastewater disposal costs. By reducing average daily demand and peak
2 hour demands by as much as 15% percent, water treatment and distribution system requirements will be
commensurably reduced by 15% percent. New water treatment facilities cost roughly $1,000,000/per
million gallons of capacity. Therefore, a water savings of 2,000 AF/yr (1.79 MGD) will result in an
unamortized savings of at least $1,800, 000 plus reduced raw water and operation and maintenance.
Operation and maintenance costs to the water system infrastructure will be reduced because of lower

chemical requirements, reduced pumping requirements, and appropriate pump station and line sizing.

Design of urban water treatment and distribution systems are influenced more by fire protection
requirements than average daily per capita water usage. Rural fire protection demands are less stringent;
the Fire Protection Bureau requires a hasic flow rate of 500 gpm. Thus, the impacts of water conservation

are not diminished by fire protection requirements.

The drought contingency program (to be filed under a separate cover) includes those measures that can
cause the CRWA to significantly reduce water use on a temporary basis. These measures involve
voluntary reductions, restrictions and/or elimination of certain types of water use and water rationing.
Because the onset of an emergency condition is often rapid, it is important that the CRWA be prepared in
advance. Further, the citizen or customer must know that certain measures not used in the water

conservation program may be necessary if a drought or other emergency condition occurs.
4.2 Long-term Water Conservation
4.2.1 Plan Elements

Nine principal water conservation methods are delineated as part of the proposed water conservation

plan.
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E ion nformation

The CRWA will promote water conservation by informing water users about ways to save water inside of
homes and other buildings, in landscaping and lawn maintenance, and in recreational uses. Information

will be distributed to water users as follows:
Initial Year:

* The initial year shall include the distribution of educational materials outlined in the Maintenance
Program section.

+ Distribution of a fact sheet explaining the newly-adopted Water Conservation Program and the el-
ements of the Drought Contingency Plan. The initial fact sheet shall be included with the first dis-

tribution of educational material.

+ In addition to activities scheduled in the Maintenance Program, an outline of the program and its
benefits shall be distributed either through the mail or as a door-to-door hand-out.

Maintenance Program:

+ Distribution of educational materials will be made semi-annually, timed to comrespond with peak
summer demand periods. Such material will incorporate information available from the American
Water Works Association (AWWA), Texas Water Development Board (TWDB) and other similar
associations in order to expand the scope of this project. A wide range of materials may be
obtained from:

Texas Water Development Board
P.O. Box 13231, Capitol Station
Austin, Texas 78711-3231

« New customers will be provided with a similar package of information as that developed for the ini-
tial year, namely, educational material, a fact sheet explaining both the Water Conservation Pro-
gram and the elements of the Drought Contingency Plan, and a copy of "Water Saving Methods
that can be Practiced by the Individual Water User.”

P in

Each of the CRWA member WSCs currently adhere to and enforce independent plumbing code for their
respective service areas. These Codes have been in effect for several years. During the 1990s a more
stringent unified CRWA Plumbing Code, modeled after the Massachusetts Code, will be adopted for all

new construction and remodelled structures. The most significant components under consideration are:
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« showers used for other than safety reasons shall be equipped with approved flow control devices

to limit total flow to a maximum of 3 gallons per minute (gpmy};
+ toilets shalf use a maximum of 1.6 gallons per flush;

» urinals shall use a maximum of 1.5 gallons per flush.

Retrofit Program

The CRWA will make available, through its education and information programs, pertinent information for
the purchase and instalfation of plumbing fixtures, lawn watering equipment and appliances. The
advertising program will inform existing users of the advantages of installing water saving devices. The
CRWA will contact local plumbing and hardware stores and encourage them to stock water conserving

fixtures, including retrofit devices.

In addition, the CRWA will embark upon an aggressive retrofit program. Several alternatives are
summarized in Table 4-1. Market penetration is based on the experience of other cities offering such
programs. Savings are calculated on the basis of 2.3 persons per household for year 2020, a total of

26,651 residences in the CRWA Service Area.

Table 4-1
Expected Savings to the CRWA Member WSCs Through
Impiementation of a Water Use Retrofit Program

Cost Per Savings Per | Penetration Total Total Cost Per
Action House ¥ House & o Savings & Cost ¥ gpd i
Distribution of Water Savings $1.00 17.8 gpd 50% 113,261 gpd | $6363 $0.056
Kits 9
Vouchers for Shower Heads $8.00 36.9 gpd 20% 93,918 gpd $20,362 $0.217
and Toilet Darms !V
Installation of Shower Heads $20.00 37.6 gpd 50% 239,249 gpd | $127,260 $0.532
and Toflet Dams ¥
Refund for Replacing Toilets ¥ $200.00 44.2 gpd 10% 56,249 gpd | $254,520 $4.525

¥ Assumes twa bathrooms per single-tamily residence.

Based on 140 ged and 2.9 persons per rasidence.
Percentage of residences pasticipating fully in the program.
Based on current 12,726 residences in CAWA Sendce Area.
Total Program impismentation cost.

Cost per gpd saved.
Assumes free distribution to all services area residences @ two kits per residence.

Assumes participant retrieval of kits @ two kits per residence.
Assumes installaton by CRWA member WSC personnel or private confractors,
Assumes $200 per toliet.

W TR QR Q
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The least cost alternative is to deliver two packages/house containing two flow restrictors, a plastic restric-
tor for a shower head, a toilet bag and two dye tablets. Based on past experience, the toilet bags are the
most acceptable to customers and could be expected to realize savings of 4.8 ged in participating house-
holds. A more acceptable and more permanent option is to provide customers with low-flow shower
heads and toilet dams. Because of the greater costs associated with providing these items, vouchers
would be included in the water bill to be exchanged at convenient locations for each WSC. It is assumed
that most of the equipment claimed through this mechanism would be installed. Another more fool-proof
system, used extensively in the City of Austin, involves the installation of low-tlow shower heads and toilet
dams at no charge to the customer. In Austin, market penetration has exceeded 50 percent and in
participating households has resulted in water savings of around 15 percent. A fourth option is to provide

rebates of $100 1o customers who replace their toilets with those that flush on 1.5 galions.
Water Rate Structure

The structure of rates is as important as the rate itseif in sending appropriate signals to consumers. There
are about 20 different types of rate structures, some of which can be used in combination. Some rate

structures encourage conservation; others discourage it.

Water systems which do not use water meters generally are a fixed charge. This rate structure uses rates
which are the same for all users categories or are based on building types, sizes, values, frontages, or
other measure. Rates may be collected as a separate bill, or may be merely included in property taxes.
Fixed charges do not promote water conservation or economic efficiency, and they result in small users
subsidizing large users. All CRWA customers are metered. No fixed rate structures are employed by
CRWA member WSCs.

Another typical rate structure is a declining block rate design. With this structure, unit charges decrease as
usage increases. Justification of declining block rates is based on economies of scale - as water use
increases, it may cost less per unit to provide the water. However, perceived economies of scale may be
fallacy for large users if their water demand results in a need for expanded supply or facilities. Declining
block rates enhance revenue stability since the more variable components of demand are located in the
tail blocks. But the declining block structure often results in prices which exceed cost of service in the
initial blocks and which are less than the cost of service in the tail blocks. Declining block rates encourage

wasteful water use and result in small users subsidizing large users.

A uniform commodity rate charges the same unit rate for all units consumed. Water bills go up and down
proportionately with water use. The rate design provides some incentive to conserve average water use
and is simple and equitable. This is the rate structure currently used by all four CRWA member WSCs.
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There are two major forms of peak load pricing: seasonal pricing and peak demand pricing. Peak load
pricing is used to reduce summer or peak demand. This struclure is useful if there is a high peak or
summer seasonal demand and if capacity investment or resource adeguacy is determined by the peak
demand. Peak load pricing helps to reduce the most "elastic” demands, such as watering outdoor plants.
Peak load pricing help to reduce demand during critical water supply periods.

Seasonal rates are set higher every summer. They serve as an annual reminder to customers that rates will
increase every year belore the water short season. They also make it less likely that a customer will
become accustomed to a permanently higher rate.

Peak demand pricing, sometimes called excess use pricing, is the charging of a significantly higher price
for all water used above an average use. The average use may be an average for an entire user secter, or

may be based on an individual user's average winter use.
Peak demand pricing may be structured differently for different user sectors in order to maintain equity.

Peak load pricing depends on frequent meter reading and promgt billing. Customers may not perceive
the indirect message to conserve in their outdoor use if their summer water bill arrives in December. New

remote meter reading technologies can be particularly useful if using peak load pricing.

Inverted block rates are designed so that as consumption increases, unit prices increase. This structure
usually reduces average as well as peak demand, with residential use reductions of up to 10%. This
structure sends consumers price signals to decrease incremental demands. |t is particularly useful for
utilities that expect a system expansion to drive up unit costs. There is a potential problem with cross-
sectional equity, however, especially if large water users do not influence demand peaks. There are also
concemns about large users potentially subsidizing small users. A utility contemplating inverted block rates

might wish to set different block structures or different minimum fees for different water-using sectors.

Mixed or combined rate structures are frequently used. The most common mixed rate structure combines
a flat or minimum charge with some sort of block rate structure. This type of rate structure is justified on
grounds that a portion of the cost of service is fixed; once the capital structure are in place, the supplier
has a fixed expense regardless of water consumption. The block rate portion would be set to cover the
more variable cost components. Incentive to conserve with this mix of rate structures depends on how
much of typical water demand is reflected in the variable portion of the water bill and what type of variable
structure is used. When all or most of consumption lies within the minimum charge block, the rate

essentially becomes a flat rate, with no incentive to conserve.

Another common mixed rate structure combines some form of peak demand rate with the regular rate

structure. This can be done as a seasonal rate or as an excess consumption surcharge.
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Other rate structures may apply to specific conditions:

+ Lifeline pricing is sometimes used to maintain low rates for low-income residents or very low-

volume water users to maintain affordable water for those least able to pay higher costs.

+  Scarcity pricing is a form of an increasing block rate which adds the price for a depleting supply to
the existing price. This may be effective if increased demand endangers a sole source of water

supply or requires potential construction of an expensive additional supply.

« Sliding scale pricing is a modified form of increasing block rates in which, rather than charging
higher rates for discrete blocks of use, the unit price for all water consumed increases with

consumption.

* In developing areas, a spatial pricing system might be used to recoup the cost of expanding the

system to serve a remote location or the higher expense of serving higher elevations.
* Hoop-up fees or added service charges are other ways 1o recoup the cost of additional services.

As supply expansion becomes more and more expensive, interest is growing about an economic concept
known as "marginal cost pricing.” The marginal price equals either the reduction in the total water bill
resulting from saving one unit of water, or the increase in the total bill resulting from the last unit of water
consumed. The marginal cost of supply equals the cost of providing the last unit of water. Average water
rates are determined by the total costs of supplying all system users. Generally, the marginal water rate will

not equal the marginal cost of supply.

To the supplier, the least expensive available water supply is the first used, and the actual cost of
providing the last unit of supply may exceed the average cost. Because the actual cost of supplying the
last unit is likely to be greater than the rate charged for that unit, economic signals lead to over-
consumption. To the consumer, however, the most valuable units consumed are the first ones, and the
last units consumed are the least valuable. Therefore, if the prices for the last units increase with the cost

of supply, consumption will decrease.

Use of marginal cost pricing is particularly useful for water systems near demand capacity. The cost of
expanding the system or the supply to meet additional demand should be reflected in the price as
capacity is approached. Where expansicn is actually needed, marginal cost pricing would result in a

smaller capacity expansion than it average pricing is used.

For a system with excess capacity, the marginal cost of supply may actually be lower than the average cost
due to economies of scale. The use of marginal cost pricing, then, will vary depending on how close

system demand is to capacity. The varied nature of marginal cost pricing may make it impractical as an
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exact pricing method. However, the actual cost of various units of supply should be considered as a part
of rate-setting decisions, especially where demand approaches capacity.

Prices should be set to reflect the actual cost of service, including all costs associated with property,
hardware, operations, maintenance and personnel. These costs should include depreciation of capital
assets and needed planning expenses. Prices should not be hidden in property taxes, as this eliminates

direct incentive for conservation.

There is litle consensus regarding what pricing structures are most effective in encouraging conservation,
however the following are known about consumer behavior. if a new pricing structure results in an
unchanged total bill, there will be no response by the users. When prices do go up, response is delayed
until bills are received. The initial response to higher rates may exceed the long term response if the
perceived price impact is greater than the ultimate reality. If prices are too low in the first ptace, a price

increase may have little impact on demand.

Equity among water use segments is an issue to consider when weighting pricing alternatives. Careful
analysis should be made of the allocation of the total cost of supplying water to a community. Public

participation in rate changing decisions is necessary o achieve political acceptability of the resulting rate.

A final point about rate hikes and revenues: Higher rates will result in increased net revenues, because
elasticities are generally between zerc and -1, and percent water use reductions will be less than percent

price increases.

CRWA members are currently studying the myriad of conservation encouraging rate structure and will

select a system that will most effectively serve the particular needs of their regional system.
iv in

All water users, including utility and public facilities are currently metered. Also, master meters are installed
and periodically calibrated at all existing water sources. All new construction, including multi-family
dwellings, is separately metered. The program of universal metering will continue, and is made part of the

Water Conservation Plan.

The CRWA member WSCs, through their computer billing system, currently monitors water consumption
and inspects meters that vary from previously established norms. In addition, the CRWA will establish the

following meter maintenance and replacement programs:
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Meter Type Test and Replacement Period
Master meter Annually
Larger than 1 inch Annually
1-inch and less Every 5 years

Through a successful meter maintenance program, coupled with computerized billing and leak detection
programs, the CRWA will be able to maintain water delivery rates, from production to consumer, in the 85

percentile range.

Water Conservation L in

In order to reduce the demands placed on the water system by landscape, livestock and garden watering,
the CRWA, through its information and education program, will encourage customers and local land-
scaping companies to utilize water saving practices during installation of landscaping, gardens and stock
watering facilities for residential and commercial institutions. The following methods will be promoted by

the education and information program:

*

Encourage subdivisions to require drought-resistant grasses and plants that require less water.
+ Initiate a program to encourage the adoption of xeroscaping.

+ Encourage landscape architects to use drought-resistant plants and grasses; and efficient

irrigation systems.

+ Encourage licensed irrigation contractors to use drip irrigation systems, when possible, and to de-
sign all irrigation systems with conservation features such as sprinklers that emit large drops rather

than a fine mist and a sprinkler layout that accommodates prevailing wind pattems.

* Encourage commercial establishments to use drip irmigation for landscape watering, when practi-
cal, and to install only ornamental fountains that use minimal quantities of water, including recy-

cling features.

» Encourage local nurseries to offer adapted, drought-resistant plants and grasses and efficient wa-
tering devices.
k ion Repair

The CRWA and its member WSCs will utilize modern leak detection techniques, including listening
devices, in locating and reducing feaks. Through their respeciive billing program, each WSC will identify
excessive usage and take steps to determine whether it is a result of leakage. Once iocated, all leaks will
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be immediately repaired. A continuous leak detection and repair program is vital to the WSC's profitability.
The CRWA is confident that the program more than pays for itself.

Recycle and B

The CRWA does not own or operate any conventional wastewater treatment facilities. Nearly all CRWA
customers utilize some sort of on-site wastewater treatment and disposal method. However, the CRWA

will make available to its customers, information on on-site reuse of non-sewage wastewater.
4.2.2 Implementation/Enforcement

The staff of the CRWA will administer the Water Conservation Program. They will oversee the execution
and implementation of all elements of the program and supervise the keeping of adequate records for

program verification.

The plan will be enforced through the adoptien of the Water Conservation Plan by each of the CRWA
member WSCs in the following manner:

+  Water service taps will not be provided to customers uniess they have met the plan reguirements;

+ The proposed block rate structure should encourage retrofitting of old plumbing fixtures that use

large quantities of water; and
»  The building inspector will not certify new construction that fails to meet plan requirements.

The CRWA member WSCs will adopt the final approved plan and commit to maintain the program for the

duration of the CRWA's financial obligation to the State of Texas.
Annual Reporting

In addition to the above outlined responsibilities, the CRWA staff will submit an annual report to the Texas

Water Development Board on the Water Conservation Plan. The report will include the following:
* Information that has been issued to the public.
*  Public response to the pian.

- The effectiveness of the water conservation plan in reducing water consumption, as demon-

strated by production and sales records.

« Implementation progress and status of the plan.
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ntr with Other Political ivision

The CRWA will, as part of a contract for sale of water to any other political subdivision, require that entity to
adopt applicable provisions of the CRWA's water conservation and drought contingency plan or already
have a TWDB-approved plan in effect. These provisions will be through contractual agreement prior to the

sale of water to the political subdivision.
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5.0

5.1

FUTURE DEVELOPMENT PLANNING SCENARIOS

Supply Conditions

Potential water supply options have been developed for four possible future conditions. The supply

conditions are categorized as best case, probable case, worst case, and drought condition. The "best

case” scenario assumes the following:

All existing groundwater permits will be renewed at current withdrawal levels through 2020.
All grandfathered groundwater withdrawal rates will continue in perpetuity.

The interconnect between Green Valley Water Supply Corporation (GVWSC) and New Braunfels
Utilities {NBU) will continue through 1994 but terminate prior to 1995.

The interconnect between Springs Hill Water Supply Corporation {SHWSC) and NBU will continue
through 2019.

The interconnect between East Central Water Supply Corporation (ECWSC) and the San Antonio
City Water Board {SACWB) will extend through 2017.

"probable case" scenario assumes the following:

All existing groundwater permits will be renewed for one 10-year period and wilt expire prior to the
beginning of 2005.

Al grandfathered groundwater withdrawal rates will continue in perpetuity.

The interconnect between GVWSC and NBU will continue through 1994 but terminate prior to
1995.

The interconnect between SHWSC and NBU will continue through 2019.

The interconnect agreement between ECWSC and the SACWB wili extend through 2017.

The "worst™ case scenario assumes the following:

All existing groundwater permits will expire prior to the beginning of 1895.
All grandfathered groundwater withdrawal rates will continue in perpetuity.

The interconnect between GVWSC and NBU will continue through 1994 but terminate prior to
1995,

The interconnect between SHWSC and NBU will continue through 2019.
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« The interconnect agreement between ECWSC and the SACWB will extend through 2017.
The "drought condition" scenario assumes the following conditions:

« Al existing groundwater permits will expire prior to the beginning of 1995,

« All grandfathered groundwater withdrawal rates will continue in perpetuity.

* The interconnect between GVWSC and NBU will continue through 1994 but terminate prior to
1995.

* The interconnect between SHWSC and NBU will continue through 2019.
» The interconnect agreement between ECWSC and the SACWB will extend through 2017,

» Allowable groundwater pumpage from the Edwards Underground Water District (EUWD), for self-
supplied groundwater users, will be restricted to 70 percent of the annual pumping rate recorded
for 1984.

The drought condition supply scenario is an extension of the worst case scenario and is intended to
reflect a potential absolute worst case condition. The EUWD, as authorized by House Bill 1942, has
developed a Drought Management Plan that must be implemented by all water purveyors, with more than
35 connections, who obtain water from the Edwards Aquifer and associated limestone formations within
the EUWD. The EUWD has developed reduction goals and minimum demand restriction measures for five
stages of drought severity. Table 5-1 is from the Draft Edwards Underground Water District Proposed
Rules for Drought Management, dated September 1, 1989, and presents a summary of "trigger
conditions™ and "response goals” for the five stages of drought severity. The drought condition supply
scenario assumes a Stage IV- Aquifer Risk condition. The Stage IV-Aquifer Risk drought condition
requires a target pumpage volume reduction goal of 30 percent for municipal users. The following is taken
from the Draft Edwards Underground Water District Rules for Drought Management:

"The reduction goal percentage will be applied to the volume pumped by each user in
1984 to determine a target pumpage volume for that user. The target pumpage volume is
the total amount which can be used during any successive 12-month pertad unless either
a more restrictive or a less restrictive drought management stage is declared. The target
pumpage volume may be prorated over the coming year by the user in accordance with

the user's requirements.”

The drought condition scenario applies only to GVWSC and Crystal Clear Water Supply Corporation
{CCWSC), since neither SHWSC nor ECWSC maintain groundwater production facilities.
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Table 5-1
Drought Management Plan

Trigger Conditions and Response Goals

TRIGGER CONDITIONS RESPONSE (1)
Water Levels (3) {ft mgl) Springflow (cfs) (6) EAST WEST
Raintall {in) (2) |Uvalde (4) Bexar (5) | San Marcos Comal Stage Reduction Goal Stage _ Reduction Goal
Mun indMisc Irrig Mun Ind/Misc Irrig
<80% of historiq >870 <644 110 160 |l-Awareness 10% {7 (8) l-Awareness None None Nona
average <628 80 70 I-Watch 15% 4] (8) Il-Watch None None None
<612 50 0(9) |ili-Alert 25% {7) (8) lli-Alent None None None
>870 <Bd44 110 160 |l-Awareness 10% (7) (8) I-Awareness 10% (¥4, (8)
<628 80 70 I-Watch 15% (7) 8) I-Watch 10% N (8)
<612 50 0(9) |lli-Alert 25% {7 (8) lli-Alert 10% {7} (8}
>840 <644 110 160  |lI-Watch 15% N (8) t-Watch 15% ) (8)
»>829 <628 80 70 Ii-Alert 25% {7 {8) lli-Alert 25% 7 (8)
»>811 <612 50 0(9) [IV-Risk 30% 7 Reduce [IV-Risk 30% @ Reduce
pumpage pumpage
to 2 ac-ft/ o 2 acHt/
acre/yr acrelyr
(10) (10 V-Emergency (11) {11) {11) |V-Emergency {11) (11) (11)

(1) Stages are defined for areas east and west of the Bexar/Medina county line.
{2) The sum of the Uvalde and San Antonio rainfall for the iast 12 months. Uvalde rainfall is measured at the National Weather Service gage (41-9268-8) located at the

Texas A&M Research Experiment Station in Uvalde. San Antonio rainfall is measured at the National Weathar Sarvice gage (41-945-7) located at the San Anicnio Intemational Alrport.
(3) Water levels are calculated as 10-day moving averages.
{4} Well YP-69-50-302.

(5) Well AY 68-37-203 (J-17).

{6} San Marcos and Comal springfiows are correlated to Well AY 68-37-203 (J-17).
{7} Industrial, commercial and miltary users will be encouraged to meet the reduction goals in Table 2-2 and to consider reuse, recycling and alternative or supplemental water supply

sources. They will be required to comply with the landscape irrigation, golf course, swimming pool, aesthetics and other outdoor use restrictions.
{8) The District anticipates that irnigation pumpage will be reduced because of lowered pump effciencies, and voluntary cessation or reduction in volume pumped enargy costs.

The District has chosen, therefore, not to quantify the reduction until Stage IV-Aquiter Risk is declared. The Disrict will monitor reported irrigation pumpage to evaluate
whether reductions actually occur before Aquifer Risk limits are Imposed.
{9) Coma! Springs ceases to flow when the water level in Bexar County (J-17) is approximately 620 fest.
(10} Unacceptabie deterioration of water guality.

{11) Specific reduction goals will be established by the District based on measures needed to protect human healith and safety and livestock watering.
NOTE: The District will exerclse discretion in determining stages when conditions are not as described.
Source: Draft Edwards Underground Water District Proposed Ruies for Drought Management, September 1, 1989
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Individual Canyon Regional Water Authority WSC member demands have been developed through the
year 2020 based on the High Population Series/High Per Capita Use Rate/With Water Conservation
(H/H/W) future water demand estimates as presented in Chapter 3, of this study. Combined Canyon
Regional Water Authority (CRWA) demands are the aggregate of individual member WSC demands. A
comparison of the combined CRWA demand values with each of the four supply conditions present in
projected intervals when additional capacity must be on-fine to meet projected increased demand.

5.2 CRWA Future Development Assumptions

Supplies

The CRWA member WSCs currently obtain water by one or more of the following methods:
« self-supplied groundwater,
» purchased groundwater; and/or,
» purchased surface water.

Self-supplied groundwater refers water obtained from wells owned and maintained by an individual WSC.
Purchased groundwaler refers to water obtained through an interconnect to a neighboring groundwater
supplier. Purchased surface water refers to water obtained through an interconnect to treated surface
water from a neighboring utility or the utility's ability to obtain untreated surface water from a wholesale
supplier (i.e., Guadalupe-Blanco River Authority). Green Valley WSC obtains its water supply through self-
supplied and purchased groundwater. Springs Hill WSC obtains its water supply through purchased
surface and groundwater. Crystal Clear WSC obtains its water supply solely through self-supplied
groundwater; while, East Central WSC obtains its total water supply through purchased groundwater from
the of SACWB.

5.2.1 Green Valley Water Supply Corporation

Green Valley WSC obtains its water supply through self-supplied and purchased groundwater. Green
Valley WSC owns and operates two wells in eastern Comal County. These wells are drilied into the
Edwards Aquifer and are approximately 250 feet deep. The amount of water which GVWSC may remove
from the Edwards Aquifer is controlled by the EUWD through a "Permit to Transport Water From The
Edwards Underground Water District". Green Valley WSC currently holds a permit from the EUWD to
transport 2,103 AF/yr (1.87 MGD) from the Edwards Aquifer to serve GVWSC customers. Green Valley
WSC is grandfathered for an additional 1,105 AF/yr (0.98 MGD). The current EUWD diversion permit
expires in February, 1995. Combining permitted and grandfathered withdrawal rates, GYWSC's current
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total self-supplied groundwater withdrawal capacity is approximately 3,208 AF/yr (2.86 MGD). Green
Valley WSC self-supplied groundwater usage for 1988 was approximately 1,495 AF (487 MG}).

Purchased groundwater is made available through an interconnect agreement with NBU. The maximum
capacity of the interconnect is 1,776 AF/yr (1.58 MGD). This connection is intended to serve GVWSC'S
Plant No. 2 and the areas adjacent to the Guadalupe River. The agreement is renewable on an annuak:
basis subject to mutual consent of both parties. Green Valley WSC purchased groundwater usage for
1988 amounted to approximately 488 AF (159 MG).

5.2.2 Springs Hill Water Supply Corporation

Springs Hill WSC provides service to its customers through purchased surface and groundwater. Springs
Hill WSC owns and maintains a 1,770 AF/yr (1.5 MGD) surface water freatment ptant located near Seguin.
Raw water is diverted from the Guadalupe River, treated at the SHWSC plant, and distributed through the
SHWSC system. Springs Hill WSC, by agreement with the GBRA, may divert up to 1,500 AF/yr fraom the
Guadalupe River. This agreement with the Guadalupe-Blanco River Authority (GBRA) apparently extends
in perpetuity. !n addition, SHWSC maintains an emergency interconnect with the City of Seguin. In 1988,
SHWSC purchased approximately 913 AF (297.5 MG) from GBRA and approximately 2.74 AF (892.8 MG)
from the City of Seguin.

In addition to the surface water supply, Springs Hill obtains service from NBU through an interconnect
agreement. New Braunfels Utilities provides service to approximately 1,030 connections in the northern
portion of the SHWSC service area, along State Hwy 46. Based on an average daily demand of 0.6
gpm/connectiion, this interconnect is capable of supplying up to 998 AF/yr (0.89 MGD) to Springs Hill.
The interconnect agreement between NBU and SHWSC is renewable, with the consent of both parties.
Total groundwater purchased by SHWSC in 1988 amounted to approximately 569 AF {185.4 MG).

5.2.3 Crystal Clear Water Supply Corporation

Crystal Clear WSC obtains its water solely through self-supplied groundwater sources. Crystal Clear WSC
owns and operates six wells, two in Comal County and four in Hays County. As with GVWSC, the EUWD
controls the amount of water which CCWSC may pump from the Edwards Aquifer. In May 1985, CCWSC
requested that its 1965 permitted withdrawal rate of 552 AF/yr (0.49 MGD) be increased to 1,202 AF/yr
(1.07 MGD). In 1988, CCWSC pumped approximately 1,123 AF (366 MG) from the Edwards Aquifer.
Crystal Clear WSC's permit with the EUWD expires in May of 1995.

5.2.4 East Central Water Supply Corporation
East Central WSC procures all of its water from the SACWB. The purchase agreement states that the

SACWSB will provide ECWSC with a maximum of 2,245 AF/yr (2.00 MGD) of water through 2007; however,
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each party has the option to extend the agreement to January, 2018. The original agreement provides
that the SACWB shall be the sole source of water supply to ECWSC. An amendment to the agreement
modified the sole source requirement to allow for an alterate supply source. That supply source must,
however, be a surface water source. Furthermore, the alternate source may only serve that portion of
ECWSC which lies outside of Bexar County {the northeastern portion of ECWSC). In 1988, ECWSC
purchased approximately 1,335 AF (435 MG) of groundwatér from SACWB.

5.3 Projected Demands

Projected water demands for the CRWA study area have been developed from Texas Water Development
Board (TWDB) data and are presented in full in Chapter 3 of this study. The High Population Series/High
Per Capita Use Rate/With Water Conservation future water demand estimates were used to project future
demands. A summary of these projected demands is presented in Table 5-2 for the individual CRWA
members and the CRWA as a whole.

The most significant future increase demand occurs within the first five-year planning period (1990 to
1995). Demand for the total CRWA study area is projected to increase by approximately 18 percent over
this period. The demand projection for the second five-year planning period (1995 to 2000) shows a
growth of 14 percent above the previous period. Although demand continues te increase for the duration
of the cverall planning period, the rate of increase continues to diminish until when in the final five-year
study period, demand has increased by only 4-1/2 percent over the prior five-year period. Annual water
demand for 1990 is projected to be approximately 6,300 AF. Annual water demand for 2020 is projected
to be approximately 11,400 AF. Over the duration of the planning period, the system is projected to
require an increase in supply capacity of approximately 5,100 AF/yr or 4.55 MGD.

Best case, probable case, worst case and drought supply/demand comparisons were conducted for each
of the CRWA member utilities. The results are presented in the following sections.

5.3.1 Green Valley Water Supply Corporation

The best case supply scenario assumes that both permitted and grandfathered withdrawal rates from the
EUWD would continue through the duration of the planning period. The interconnect with NBU is
assumed to continue through 1994 but would be discontinued prior to 1995. The results of this
comparison indicate that supply will exceed demand through 2005. However, between 2005 and 2010,
GVWSC will develop a supply deficit of approximately 82 AF/yr (0.07 MGD). Table 5-3 summarizes the
daia used for the GVWSC best case supply scenario.

The probable case supply scenario assumes that the existing permitted withdrawal rate from the EUWD

would continue through 2004, but would be discontinued after a one-time, ten-year extension of the
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Table 5-2

Projected Supply Demand Summary
Canyon Regional Water Authority

Canyon Regional % Increase

Green Valley WSC| Springs Hill WSC | Crystal Clear WSC| East Central WSC Water Authority | From Previous

Demand | Demand | Demand | Demand | Demand | Demand | Demand | Demand | Demand | Demand | 5 Yr. Planning
Year | (AFAr) | (MGD) | {AFAM | (MGD) | (AFAr) | (MGD) | (AF/yr) | (MGD) | (AF/r) (MGD) Period
1990 | 1,995 1.78 1,519 1.36 1,363 1.22 1,430 1.28 6,307 5.63 N/A
1995 2,355 210 1,792 1.60 1,609 1.44 1,687 1.51 7,443 6.64 18.01%
2000 | 2,692 240 2,048 1.83 1,839 1.64 1,929 1.72 8,509 7.60 14.32%
2005 3,001 2.68 2,285 2.04 2,051 1.83 2,150 1.92 9,487 8.47 11.49%
2010 | 3,289 294 2,503 223 2,247 2.01 2,356 210 10,395 9.28 9.57%
2015 | 3,453 3.08 2,629 2.35 2,360 2.11 2,474 2.21 10,916 9.74 5.01%
2020 | 3,608 3.22 2747 245 2,465 2.20 2585 | 2.31 11,405 10.18 4.48%




Table 53
Best Case Supply Opticn Projection
Green Valley Water Supply Corpoaration

Pormitted  Grandiathered  Interconnect
Withdrawal Withdrawal With Supply Supply Supply
Demand Demand EUWD From EUWD NBU Deficit’Surplus | Deficit/Surpius | Deficit/Surplus
Your | (AFAT) (GPM) (GPM) &/ {GPM} b/ (GPM) of (GPM) {MGD} {AF/yr)
1990 1.995 1,237 1,303 685 1,100 1,851 2.67 2,986
1995 2,355 1,460 1,303 685 0 528 0.76 852
2000 2,692 1,669 1,303 685 0 e 0.46 515
2005 3,00t 1,860 1,303 685 0 128 0.18 206
2019 3,289 2,039 1,303 685 Q 51 -0.07 -82
2015 3,453 2,141 1,303 685 Q -153 -0.22 -246
Lgozo | 3608 2,297 1,303 685 0 249 -0.36 401
a/ Assumes that existing permit with EUWD will be extended through 2020, at current permitted pumping rate.
b/ Assumes grandfathered water from EUWD Is wpplod In perpetulty.
¢/ Assumes 1,100 GPM Interconnect with New Br ks Utiiitlos Is tormi d prior to beginning of1995.
Table 54
Probable Case Supply Cption Projection
Green Valley Water Supply Corporation
Py d Gr wied Interconnect
Withdrawal  Withdrawal With Supply Supply Supply
Demmand  Demand EUWD From EUWD NBU DefidySurplus | Deflolt'Surplus | Defici/Surpius
Yoar | (AFAT)  (GPM) (GPM] &/ {GPM) by {GPM) &/ (GPM) {MGD) (AFNT)
1980 1,995 1.237 1.303 685 1.100 1,851 267 2,986
1998 2,355 1,460 1,203 685 1] 528 0.76 a52
2000 2.692 1,669 1,363 685 ] 39 046 515
2005 3,001 1,860 ¢ 685 Q -1,175 -1.69 -1,896
2010 3,289 2,039 ¢ 685 [ -1,354 -1.95 -2,184
2015 3453 2141 ] 685 0 -1,456 -2.19 -2,348
2020 3,608 2,237 (] €85 9 -1.5582 -2.23 -2,503
o A a one-ime 1 0110 years for existing EUWD parmit, at current permitted withcrawal rate.
b/ Assumes grandfathered water from EUWD s supplted in perpetulty.
¢/ Assumes 1,100 GFM Interconnect with New Braunfols Utiities is terminated prior to beginning of 1895,
Yable 55
Worst Case Supply Opticn Projection
Green Yalley Water Supply Gorporation
Permitted  Grandfathared Interconnect
Withdrawal Withcrawal With Supply Supply Supply
Demand Demand EUWD From EUWD Neu Defici/Surplus | Deficit/Surphss | Deflcit/Surplus
Yoar | (AFAT) (GPM) (GPM) &/ (GPM} by (GPM) of {GPM) (MGD) (AFNT}
1990 1,995 1,297 1303 685 1,100 1,851 267 2,986
1995 2,355 1,460 ] 685 0 775 -1.12 -1,250
2000 2,692 1.669 o 685 0 -984 -1.42 -1,587
2005 3,001 1,860 L] 605 0 1,175 -1.69 -1,896
2010 3,209 2,039 L] 685 0 -1,354 -1.95 -2,184
2015 3453 2,141 0 685 0 -1.456 -2.10 -2,348
2020 3,608 2,237 4] 685 ] -1,652 -2.23 -2,503
a/ Assumes existing permit with EUWD expires in 1995 and Is not renewed.
b/ Assume grandfathered water from Edwards District Is supplied in perpetuity.
¢/ Assumes 1,100 GPM Interconnect with New Braunfels Utilitles is terminated prior to beginning of 1995.
Table 5-6
Drought Condition Supply Option Projection
Qreen Valley Water Supply Corporaticn
Permitted  Grandtathered !ntercornect
Withdrawal Withdrawal With Supply Supply Supply
Demand Demand EUWD From EUWD NBU DeficitSurplus | Deficit/Surpkus | DefieitSurplus
Year | (AFAT) (GPM) [ (GPM)a/b/o/  (GPM) d/ {GPM] o/ (GPM) (MGD) {AFAT)
1990 1,995 1,237 583 480 72 -102 -0.15 -164
1995 2355 1460 0 480 0 -980 1.4 -1,581
2000 2,682 1.669 Q 480 [} -1,189 -1 -1,918
2005 3,001 1.860 0 480 0 -1,380 -1.99 2,227
2010 3.209 2,039 Q9 480 [} -1,559 -2.24 -2,515
2015 3,453 2141 ¢ 480 Q -1,661 -2.39 2,679
2020 3608 2,237 i) [1] -1,757 -2.53 2834

a/ Assumes drought management plan in effect. Drwyﬂrmmqm pian resticts akowable
withdrawals from EUWDlo'lo%onPmlpaoo

b/ Total 1984 pumpage from EUWD was 1,343.3 AF. Alowable drought condition pumpage Is
940 AFXr (583 GPM).

o/ Assumes oxisting permit with EUWD axpires in 1995 and s not renewed.

o/ Assume grancathered water from Edwards District (685 GPM) is suppiled in perpetulty but is reduced
by 30 percent due to drought management restrictions.

o/ Assumes that under the EUWD Drought Managemert Plan, the amount of water avalable for purchase

will ba equal to 70% of the amount purchased in 1584, Green Valley WSC purchased 166.3 AF {103 GPM)

of water from NBU in 1984, Seventy percent of that value s 72 GPM.
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current permit. Grandfathered withdrawal rates were assumed to continue through the duration of the
planning period. The interconnect with NBU was assumed to terminate prior to the beginning of 1995.
This scenario predicts that a supply deficit will occur between 2000 and 2005. The projected deficit would
result from the discontinuation of the current 2,103 AF/yr (1.88 MGD) permitted withdrawal from the
EUWD. The demand projection for 2000 shows a surplus in supply of approximately 515 AF/yr (0.46
MGD), while the demand projection for 2005 shows a deficit in supply of approximately 1,896 AF/yr (1.69
MGD). Table 5-4 summarizes the data used for the GVWSC probable case supply scenario.

The worst case supply scenario assumed that permitted withdrawals from the EUWD would be
discontinued at the end of their current permit period. Grandfathered withdrawals from the EUWD would
continue for the duration of the planning pericd. The interconnect with NBU was assumed to terminate
prior to the beginning of 1995. The results of this comparison indicate an immediate deficit in supply
beginning in 1995. Using this scenario, GVWSC would experience a 2,986 AF/yr (2.66 MGD) surplus in
1990 while having a 1,250 AF/yr (1.12 MGD) deficit by 1995. Table 5-5 summarizes the data used for the
GVWSC worst case supply scenario.

The drought condition supply scenario assumes worst case supply conditions with self-supplied
groundwater availability equal to 70 percent of GVWSC's annual pumpage for 1984. Texas Water
Development Board records show a total pumpage of 1,343.3 AF for 1984. Application of a 30 percent
reduction factor to the 1984 total pumpage results in an allowable annual pumpage of 940 AF/yr (.84
MGD), under Stage IV conditions. In addition to the reduction in allowable pumpage, the drought
condition supply scenario assumes that the existing permit to pump from the EUWD expires prior to 1995
and that the interconnect agreement with NBU expires prior to 1995. Under this condition, a supply
surplus of 1,825 AF/yr (1.63 MGD) is projected for 1990 with a deficit of 1,250 AF/yr (1.12 MGD) projected
to occur in 1995. Table 5-6 summarizes the data used for the GVWSC drought case supply scenario.

5.3.2 Springs Hill Water Supply Corporation

Springs Hill WSC is unaffected by any of the "case” comparisons; thus results are the same for all four case
comparisons. Springs Hill WSC currently is allowed to divert surface water from the Guadajupe Bianco
River Authority (GBRA) in the amount of 1,500 AF/yr (1.34 MGD). Each of the four case comparisons
assumed that 1,500 AF/yr would be available from the GBRA for the duration of the planning period. In
addition to the GBRA supply, SHWSC buys water from NBU through an interconnect agreement,
servicing approximately 1,030 connections in the SHWSC service area. Assuming an average daily
supply of 0.6 gpm/connection to this area, NBU could provide as much as 997 AF/yr (0.89 MGD) of water a
year to Springs Hill. The terms of this contract allow for an initial ten-year duration with provision for three
consecutive ten-year extensions. Thus, it is assumed that New Braunfels Utilities will provide
approximately 997 AF/yr (0.89 MGD) to SHWSC above the 1,500 AF/yr (1.34 MGD) that SHWSC obtains

5-9



CANYON REGIONAL WATER SUPPLY STUDY
FUTURE DEVELOPMENT PLANNING SCENARIOS

from the GBRA. Based on these assumptions, supply and demand relationships remain the same for
each of the four case scenarios. Demand is projected to exceed supply by the year 2010, when SHWSC
will experience a supply deficit of approximately 6 AF/yr (0.005 MGD). Table 5-7, through Table 5-10
summarize the data used for the SHWSC supply scenarios. Springs Hill WSC is unaffected by the drought
condition supply scenario since SHWSC is not a self-producing groundwater purveyor.

5.3.3 Crystal Clear Water Supply Corporation

Crystal Clear Water Supply Corporation obtains its entire water supply from six wells drilled into the
Edwards Aquifer. CCWSC is permitied by the EUWD to withdraw approximately 1,202 AF/yr (1.07 MGD)
from the Edwards Aquifer. The case scenarios for CCWSC are dependent solely on whether and when
the EUWD discontinues permitting withdrawal from the Edwards Aquifer. Under the best case scenario,
CCWSC would continue withdrawals from the EUWD for the duration of the planning period. Best case is
a misnomer in this instance since, based on projected water demands, and TWDB groundwater use data,
CCWSC will experience a deficit in supply in 1990. The deficit in 1990 is projected to be approximately
161 AF/yr (0.14 MGD). The best case scenario minimize the incremental increase of the deficit for the
duration of the planning period, when compared to the probabile case scenarios. Table 5-11 summarizes

the data used for the CCWSC best case supply scenario.

The probable case scenario assumed that, after the existing permit with the EUWD expires in 1995, the
EUWD would allow a one-time, ten-year permit extension, at current permitted withdrawal rates. Based on
the probable case scenario, CCWSC still experiences a deficit beginning in 1980. However, when the
EUWD groundwater source is discontinued in 2005, CCWSC experiences a dramatic increase in their
supply deficit. In 2000, the deficit is projected to be approximately 637-AF/yr (0.57 MGD), while in 2005,
the deficit is projected to be approximately 2,050 AF/yr (1.83 MGD). Table 5-12 summarizes the data used
for the CCWSC probable case supply scenario.

The worst case scenario assumed that groundwater supplies would be discontinued prior te the
beginning of 1995. Thus, the supply deficit increases from 161 AF/yr (0.14 MGD) in 1990, to
approximately 1,609 AF/yr (1.45 MGD) in 1995. However, as in the best case scenario, the worst case
scenario minimizes the incremental deficit for the duration of the planning period, after the initial increase
between 1990 and 1995. Table 5-13 summarizes the data used for the Crystal Clear worst case supply

scenario.

The drought condition supply scenario assumes worst case supply conditions with selt-supplied
groundwater availability equal to 70 percent of CCWSC's annual pumpage for 1984. Texas Water
Development Board records show a total pumpage of 790.1 AF for 1984. Application of a 30 percent
reduction factor to the 1984 total pumpage results in an allowable annual pumpage of 553 AF/yr (0.49



Table 57

Best Case Supply Optlon Projection
Springs Hil Water Supply Corporation

Permitted Interconnect
Dlversion Rate With Supply Supply
Demand Demand { From GBRA NBU Deficl Defich/Surpius | Deflci/Surplus
Yeoar {AFAT) {GPM) (GPM) &/ (GPM] b/ (GPM) {MGD} {AFAT)
1990 1518 942 3930 618 606 0.87 978
1995 1,792 1,11 930 618 437 9.63 705
2000 2,049 1.270 930 618 278 0.40 448
2005 2,285 1,47 930 618 LK) 0.19 212
2010 2,503 1,562 930 618 4 £.01 E)
2015 26829 1,630 930 418 -82 0.12 -132
2020 2,747 1,703 930 9 T73 -1 -1.247
a/ Assumes firm diversion rate of 1,500 AFAT (1.34 MGD} Is avallable through 2020.
b/ Assumes that extsting interconnect with New Braunfels Is extended through 2018
but expires prior to beginning of 2020.
Table 58
Probable Case Supply Option Projection
Springs Hil Water Supply Corporation
Permittect Interconnect
Diversion Rate With Supply Supply Supply
Demand Demand | From GBRA NBL Deficit/Surpius | Deficit/Surplus us
Year (AEND) [GPM) {GPM) o/ {GPM) b/ (GPM} {MGD} (AFNT)
1990 1519 942 930 618 606 0.87 978
1985 1,792 1,111 930 618 437 063 705
2000 2,049 1,270 930 618 278 0.40 448
2005 2,285 1417 930 618 131 0.19 212
2010 2,503 1,552 930 618 -4 -0.01 B
2015 2,629 1,630 930 618 82 412 -132
2020 2,747 1,703 930 0 -773 -1 -1,247
a/ Assumes firm diversion rate of 1,500 AFAr (1.34 MGD) Is available through 2020.
' Assumes that existing interconnect with New Braunfels Is extended through 2019
but expires prior to beginning of 2020,
Table 5-9
Worst Case Supply Option Projection
Springs Hill Water Supply Corporation
Permitted Interconnect
Diversion Rate With Supply Supply Supply
Demand Demand | From GBRA NBU Deficit/Surpius | Deficit/Surplus | Deficit/Surplus
| Year | | {QPM) o/ {GPM) b/ {GPM)} {MGD) (AFNT)
1990 1,519 942 930 618 806 0.e7 978
1995 1,792 1.1 930 618 437 0.63 705
2000 2,049 1,270 930 618 278 0.40 448
2005 2,285 1417 930 618 13 9.19 212
2010 2,503 1552 930 618 -4 -0.01 E)
2015 2,629 1,630 930 618 -82 0.12 -132
2020 2747 1,703 930 ] =773 RNk -1,247
&/ Assurnes frm diversion rata of 1,500 AFAT (1.34 MGD) is avallable hrough 2020,
b/ Assumes that existing interconnect with New Sraunfels Is extended through 2018
but expires priof to beginning of 2020.
Table 5-t0
Drought Condition Supply Option Projecton
Springs Hill Water Supply Corporation
Permitted Intercannect
Diversion Rate With Supply Supply Supply
Demand Demand | From GBRA NBU Deficl Deficit/Surpius § Defici/Surplus
Year {AFAT) {GPM) (GPM) &/ {GPM} b/ o/ [GPM) (MGD) {AF At
1990 1519 942 930 178 166 0.24 268
1995 1,792 1,111 930 178 3 0.00 5
2000 2.049 1.270 930 178 -162 £0.22 262
2005 2.285 1417 930 178 309 0.44 498
2010 2,503 1,562 %30 178 -444 D64 -6
2015 2,629 1,630 230 178 -522 0.75 -842
2020 2,747 1,703 930 773 -1.11 -1,247
a/ Assumes firm diversion rate of 1,500 AFIyr {1.34 MGD) ls avakable thwough 2020.
b/ Assumes that existing interconnect with New Braundfels is extended through 2019
but expires prior ta beginning of 2020,
¢/ Assumes that under the ELWD Drought Management Plan, the of water avaliable for purch

will be equal to 70% of the amount purchased in 1984, SpdngoHllWSCpuehMﬂ‘l.sAF (255 GPM)
of water from NBU In 1984, Seventy percent of that valua Is 178 GPM.




Table 5-11
Best Case Supply Option Projection
Crystal Clear Water Supply Corporation

Petmitted
Withdrawal Supply Supply Supply
Demand Demand | From EUWD | Deficit’Surplus | Defict/Surpius | DeflcitSurplus

Year (AFNv)  (GPM) {GPM) af (GPM} {MGD}) (AFAT)
1990 1,363 845 745 100 0.14 -161
1995 1600 997 745 -252 .36 407
2000 1.839 1.140 745 295 0.57 £37
2005 2,051 127 745 526 0.76 843

2010 2,247 1.393 745 548 0.93 1,045

2015 2,360 1,463 745 718 -1.03 -1,158

783 1,13 1,263

2020 | 2465 1,528
al Ammsm:mmqpomnmmmtEUWDMIbo-mModatcwmﬂanrmﬂvuumzozo.

Table 5-12
Probable Case Supply Option Projection
Crystal Claar Water Supply Corporation

Permittod
Withdrawal Supply Supply Supply
Demand Demand | From EUWD | Deficit/Surpius | Deficit'Surpius | De
Yoar {AFAM ({GPM} [GPM) as [GPM) [MGD) (AFAt)
1990 1,383 845 745 -100 014 -181
1995 1.609 997 745 -252 0.6 407
2000 1,838 1,140 745 395 Q57 -637
2005 2,051 .2 0 1,271 -1.83 -2,051
2010 2,247 1,999 0 -1,393 -2.01 -2,247
2015 2.360 1,463 9 -1,4863 -2.11 -2,360
2020 2,465 1,528 0 21,528 -2.20 2465 |
a/ Assumaes 2 one-time, 10-year axtenslon of existing permit with EUWD threugh 2004

for existing permitted withdrawal rate.

Tabie 5-13
Worst Case Supply OptionsProjection
Crystal Clear Water Supply Corporaticn
Parmitted
Withdrawal Supply Supply Supply
Demand Demand | From EUWD | Deficit/Surplus | Defict/Surplus | Deficit’Surplus
Year {AFAT) {GPM) (GPM) a/ (GPM) (MGD} (AFANT)
1980 1,363 845 745 -100 -0.14 -161
1995 1,808 997 [} -997 -1.44 -1.609
2000 1.839 1,140 0 -1,140 -1.64 -1,839
2005 2,051 1271 0 -1.21 -1.83 -2,051
2010 2,247 1,383 0 -1,393 -2.01 -2,.247
2015 2,360 1,463 0 -1,463 211 -2,360
2,465 1,528 [} -1,528 -2.20 -2,465

{2020
&/ Assumes exdsting permit with EUWD explres In 1995 andt Is not renewecd.

Table 5-14
Drought Condition Supply Option Projecton
Crystal Cloar Water Supply Corporation

Permitted

Withdrawal Supply Supply Supply

Demand Demand | From EUWD | DeficitSurplus | Deficit/Surplus | Defidt/Surplus

| Year | (AFNT) (GPM) | (GPM)a/b/c/ JGEM) MGDY | (AFAT)
502

1980 1,363 845 343 0.72 810

1995 1,609 997 4] 997 -1.44 -1,608
2000 1,839 1,140 0 -1,140 -1.64 -1,838
2005 2,051 1.271 ¢ -1.271 -1.83 -2.051
2010 2247 1393 o -1,383 -2.01 -2,247
2015 2,380 1,463 D -1,463 2.1 -2,360

2485 1,528 -1528 220 -2, 465
dmmmmwumhuﬂm Drought manag: 1t plan bl
withdrawals from EUWD to 70% of 1984 pumpage.
b/ Tatal 1984 pumpage from EUWD was 790.1 AF. Allowable drought condition pumpage is
§53.07 AFAyr (343 GPM),
o/ Assumes existing permit with EUWD explres in 1995 and Is not renewed.
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MGD), under Stage IV conditions. In addition to the reduction in allowable pumpage, the drought
condition supply scenario assumes that the existing permit to pump from the EUWD expires prior to 1995.
Under this condition, a supply deficit of 810 AF/yr {0.72 MGD) is projected to occur in 1990. Table 5-14
summarizes the data used for the Crystal Clear drought case supply scenario.

5.3.4 East Central Water Supply Corporation

East Central Water Supply Corporation obtains its entire water source from the SACWB. Their
interconnect agreement extends to February 2017. The SACWB inferconnect agreement with ECWSC
provides for a maximum transfer rate of 2,245 AF/yr (2.00 MGD). Under all three case scenarios, ECWSC
is projected to experience its first supply deficit between 2005 and 2010. The most drastic supply deficit
will occur between 2015 and 2020 when the interconnect agreement with the SACWB expires. The
projected deficit for 2020 is 2,585 AF/yr (2.301 MGD). This is the largest incremental increase in supply
deficit projected to be experienced by any of the individual CRWA members. Tables 5-15 through 5-18
summarize the data used for the ECWSC supply scenarios. East Central WSC is unaffected by the

drought condition supply scenario since SHWSC is not a self-producing groundwater purveyor.
5.3.5 Canyon Regional Water Authority

Combining the results of the best case scenario, the CRWA, as a whole, is projected to experience a
supply deficit of 336 AF/yr {0.30 MGD) by 2005. Under the probable case scenario, a supply deficit of
3,629 AF/yr (3.24 MGD) is projected to occur by 2005. The worst case scenario projects that a supply
deficit of 1,602 AF/Y (1.43 MGD) will occur by 1995. The drought condition supply scenario projects thata
supply deficit of 1,602 AF/yr (1.43 MGD) will occur by 1995. The maximum deficit projected under the
best case scenario is 5,500 AF/yr (4 .91 MGD) by 2020. The probable case and worst case scenarios
project a maximum supply deficit of 8,792 AF/yr (7.85 MGD) by 2020, The maximum deficit projected for
the drought condition supply scenario is 8,792 AF/yr (7.85 MGD) and occurs in 2020. Tables 5-19,
through 5-22 and Figures 5-1 through 5-9 summarize the data used for the CRWA supply scenarios.



Table 5-15
Best Case Supply Option Projection
East Cantral Water Supply Corporation

Interconnect
Wit Supply Supply Supply
Demard Demand SACWE Defcdt’Surplus | Defic/Surpius | Deflcit/Surplus

Year {AFATY {GPM) {GPM) a/ {GPM} (MGD) _{AFNT)

1850 1,430 BBE 1,392 506 0.73 a5
1955 1,687 1,046 1,392 M8 050 £58
2000 1,929 1,186 1362 198 0.28 316
2005 2,150 1333 1,392 59 0.09 95

2010 2,356 1,461 1392 -89 -0.10 -1
2016 2,474 1534 1 ,392 -142 0.20 -229

L2020 1 2385 1,602 1,602 a3l i 2585 |
o A-mMEmConvﬂwllcmﬂmnmwmmsmwahmeoﬂ.

Table 518
Probable Case Supply Option Projecton
East Contral Water Supply Corporation

Imerconnect
With Supply Supply Svpply  f
Demand Demand Sacwe Doficit'Surplus | DefictvSurpius | DeficivSurplus
Yoar JAFAT) (GPM) {GPM) a/ (GPM]} {MGD} {AFAT)
1990 1,430 age 1,392 506 073 815
1995 1,687 1,048 1,392 348 0.50 558
2000 1,929 1,196 1,392 196 0.28 318
2005 2,150 1,333 1,392 59 0.09 95
2010 2,356 1,461 1,392 69 0.10 -1
2015 2,474 1.534 1,392 -142 -0 20 -229
2020 2,585 1,502 Q -1,602 2,585
a/ Assumes that East central will continue to receive water frem SACWB houm 2017,
Table 517
Worst Case Supply Optien Projection
East Cerrtral Water Supply Corporation
Imerconnect
With Supply Supply Supply

Demard Demand SACWB DeficitSurplus | DeficttSuiplus | Deflcit/Surplus
Yoar [AFNT) {GPM) {GPM) a/ {GPM} (MGDY _{AFAT)
506

190 1.430 886 1392 0.73 815
1995 1,687 1,046 1392 346 0.50 558
2000 1,929 1,196 1,392 196 028 316
200% 2,150 1,333 1,392 59 0.09 95
2010 2358 1461 1,392 -89 0.10 -111
2015 2,474 1.534 1,392 -142 0.20 -229
2020 2588 1,602 0 -1,602 -2.31 -2,585

(2} Assumes that East Cantral will continue rocelving water from SACWB through 2017.

Table 5-18

Drought Condition Supply Option Projection
East Contral Wator Supply Corporation

Interconnect
With Supply Supply Supply
Demand Demand SACWB DeflcivSurplus | Deficit'Surplus | Defldt/Sumplus
Year {AFAT) ({GPM) {GPM) &/ b/ {GPM) (MGDY __{AFAY)

1990 1,430 ase 491 -395 057 -£38
1905 1,687 1,046 491 555 -0.80 895
2000 1,929 1,196 491 -705 -1.01 -1,137
2005 2,150 1,333 4N 842 -1.21 -1,358
2010 2,358 1,461 491 -870 -1.40 -1,564
2018 2474 1.534 . 4N -1,043 -1.50 -1,682

L_m__z;ﬂ 1,602 9 1,602 <31 2506 |
o/ Assumes that East Central wili continue recelving water from SACWB through 2017,
b/ Assumes that under the EUWD Drought Managememn Plan, the amount of water avalable tor purchase
will be egual to 70% of the amount purchased in 1984. East Contral WSC purchased 1,003.5 AF
{622 GPM) of water from SACWB in 1984, Seventy percent of that value is 491 GPM.




Table 5-19
Best Case Supply Opticn Prejection

Canyon Regional Water Authority
Green Valey CRWA
WsSC Tota)
Yoar (MGD} &/ (MGD)
1990 2.67 413
1995 0.76 1.53
2000 0.48 0.57
2005 0.18 0.30
2010 -0.07 -1
2015 -0.22 -1.87
2920 -0.36 -4.91
a/ Taken from Table 5-3.
b/ Taken from Table 5-7.
¢/ Taken from Table 5-11.
o/ Taken from Table 5-15.
Table 5-20
Probable Case Supply Option Projection
Canyon Reglonal Water Authority
Green Valley| Springs HIl [Crystal Clear | East Cenvral CRWA
WSC w " WSC WSC Total
Year (MGD) o/ MGD: MGD} o/ MGD) o/ (MGD}
1990 2.67 0.87 0.14 0.73 413
1895 0.78 0.63 038 050 1.83
2000 0.46 0.40 £.57 0.28 057
2005 -1.69 0.19 -1.83 ¢.09 A.24
2010 -1.95 -0.01 20 -0.10 -4.07
2015 -2.10 0.12 -2.31 -0.20 -4.53
(] -2.23 .11 220 =231 =7.85
a/ Taken from Table 5-4.
b Taken from Table 5-8.
¢/ Taken from Table 5-12.
d/ Taken from Table 5-16.
Table §-21
Worst Case Supply Optlon Projection
Canyon Regional Water Authority
_Sygiem St
Green Valley| Springs HIll CRWA
wSC WsC Total
Year [MGD)} a/ {MGD) b/ {MGD}
1980 2.67 0.87 413
1995 -1.12 0.63 -1.43
2000 -1.42 0.40 -2.38
2005 -1.69 0.19 3.24
2010 -1.95 0.01 4,07
2015 -2.10 0.12 -4.53
2020 223 =131 -7.85
a/ Taken from Table 5-5.
b/ Taken from Table 5-9.
¢/ Taken from Table 5-13.
d/ Taken from Table 5-17.
Table 5-22
Orought Condition Supply Option Projection
Canyon Reglonal Water
Groen Valley
WSC
Yoar (MGD) o/ |
1990 -0.1%
1998 -1.41
2000 -1.70
2005 -1.99
2010 2.24
2016 239
2020 -2.53

o/ Taken from Table 5-8.

b/ Taken from Table 5-10.
¢/ Teken from Table 5-14.
o/ Taken from Table 5-18.



Figure 5-1
Best Case Projected CRWA Member
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Figure 5-2
Best Case Projected CRWA Member Future Water
Demand and Required Supplemental Supplies
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Figure 5-3
Probable Case Projected CRWA Member
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Figure 5-4
Probable Case Projected CRWA Member Future Water
Demand and Required Supplemental Supplies
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Figure 5-5
Worst Case Projected CRWA Member
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Figure 5-6
Worst Case Projected CRWA Member Future Water
Demand and Required Supplemental Supplies
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Figure 5-7
Drought Case Projected CRWA Member Future Water
Demand and Supplies
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Figure 5-8
Drought Case Projected CRWA Member Future Water
Demand and Required Supplemental Supplies
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Figure 5-9
Projected CRWA Member Future Required Supplemental Supplies
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6.0 PRELIMINARY WATER SUPPLY OPTION EVALUATION
6.1 Scope of Supply Option Search

The goal of the supply opfion search was to identify all of the remotely feasible water sources that could
serve as a future supply to CRWA member WSCs. Unless constrained, such a search can cost time and
effort pussuing infeasible options. For this study, the supply option search was limited to the Lower
Guadalupe Basin (Canyon Reservoir to San Antonio Bay) and the Lavaca-Guadalupe and San Antonio-
Guadalupe Coastal Basins {Figure 6-1). The San Antonio Basin was explicitly excluded from consideration
to avoid confrontation with the TWDB interbasin transfer policies.

6.2 Supply Option Selection Criteria
All Supply options for evaluation as candidates for CRWA must:

+ be physically possible,

* be capable of producing significant quantities of water,

« not result in unreasonable negative environmental impacts,

* be legal and not violate regulatory or jurisdictional controls or boundaries.
6.3 Supply Option Evaluation Criteria

A water supply option evaluation matrix was developed which would allow supply options to be evaluvated
numerically. The evaluaticn criteria were divided into two broad categories: Engineering Considerations
and Institutional and legal Considerations. The Engineering Considerations category incfuded:
Engineering Feasibility; Firmness of Supply; Flexibility; and, Environmental Impacts. Institutional and
Legal Considerations included: Legal Considerations; Institutional Considerations; and, Public
Acceptance. Each evaluation criteria was given a numerical value which ranged from a negative value to a
positive value of equal amount. Certain criteria were weighted more heavily than others due to their
perceived relative impact on the total option. Options which scored low on the matrix were considered to
be less attractive than options which scored high. The evaluation matrix categories, and their numerical
ranges, are summarized below:
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Evaluation Category Numerical Range
Engineering Feasibility -10to +10
Firm Supply -10 to +10
Legal Considerations -8to +8
Institutional Considerations -6 t0 +6
Public Acceptance -6 to 46
Flexibility -2to +2
Environmental -2 0 +2

In order to compare supply options on an equal basis, a baseline option was developed. Numerically, the
baseline option scores a zero, when evaluated using the matrix criteria.

6.3.1 Baseline Description
The baseline supply option was developed based upon the following assumptions:

+ Construct a centrally located surface water treatment plant which uses conventional chemical
treatment processes.

«  Obtain water supply from a river source without benefit of impoundment structure(s).

« River flow rates are inadequate, in themselves, to provide necessary supply year-round.

- Sufficient supply is available approximately fifty percent of the time.

»  Pumping facifities will be required to deliver treated water to the CRWA service area.

= Pumping facilities will be located within the general boundary of the CRWA service area.

«  Transmission mains will be required to deliver treated water to the individual service areas.
«  Transmission mains will be located within the general boundary of the CRWA service area.

Supply options which, when compared to the baseline option, would require relatively more intensive
methods of providing supply were ranked lower. Supply options which, when compared to the baseline
option, would require relatively less intensive methods of providing supply, were ranked higher.
Additionally, each supply option was evaluated for its anticipated short-term and long-term impact on the
overall CRWA system.
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Use of the short-term/long-term terminology is subjective and context sensitive. Options which are
affected in the short-term are assumed generally to be those options which exhibit a noticeable benefit or
detriment during the first ten-year planning period (1990 to 2000). Options which are affected in the long-
term are assumed generally to be those options which exhibit a noticeable benefit or detriment during the
final ten-year planning period {2010 to 2020). The period between 2000 and 2010 may generally be
considered as a transition period, during which, implementation of a specific option may or may not
produce an obvious benefit or detriment to the overall CRWA system.

For each of the evaluation criteria, short-term and long-term, the following general rules were used to
assign numerical values:

* Options which exceeded the requirements or capabilities of the baseline option, were assigned
positive values.

+  Options which met the requirements or capabilities of the baseline option, were assigned a value of

Zero.

+ Options which failed to meet the requirements or capabilities of the baseline option, were assigned
negative values.

6.3.2 Short-Term Option Evaluation Criteria

In general terms, the options which scored high for short-term Engineering Considerations were those
options which would minimize engineering design requirements; provide adequate supply for a brief
period of time; integrate easily with the existing system; and, cause minimal damage to the environment.
Options which scored low for short-term Engineering Considerations were generally those options which
would require an intensive engineering design and implementation effort for a limited period of relief;
could not guarantee a firm supply; were not easily integrated with the existing system; and, posed

unwarranted danger to the environment.

Options which scored high for shori-term Institutional and Legal Considerations were generally those
options which were not fraught with Iégal obstacles or impediments; would fit in easily with existing
institutional programs; and, be accepted by the public. Options which scored low for short-term
Institutional and Legal Considerations were those options which were in apparent violation of current
water law or would require extensive legal consultation to accomplish; would be totally unacceptable to the
institution which controlled the water needed to implement the option; and, would be unacceptable to the

public.
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6.3.3 Long-Term Option Evaluation Criteria

The options which scored high for long-term Engineering Considerations were those options which
would require fewer incremental modifications to the system to keep pace with growth; provide firm supply
for an extended period; meet the demands of an expanding system in terms of system flexibility; and,
minimize damage to the environment. Options which scored low for long-term Engineering
Considerations were those options which would require extensive engineering and implementation
strategies to obtain supply, regardless of the duration of the planning period; offer limited integration
possibilities with the existing system; and, cause damage to the environment.

Options which scored high for long-term Institutional and Legal Considerations were those options which
would not present obvious fegal complications; would be easily integrated into long range planning goals
of affected water rights holders; and, would gain public acceptance. Options which scored low for long-
term Institutional and Legal Considerations were those options which presented complicated legal
obstacles or impediments; did not fit easily into the future planning goals of affected water rights holders;
and, would be viewed unfavorably by the public.

6.4 Supply Option Description
6.4.1 Limited/No Action Alternative

The benchmark against which all possible CRWA future development alternatives must be measured is
the "No Action” Alternative. The questions that must inevitably be asked as part of this or any, planning

effort are:
+ Is a"No Action” Alternative a feasible option? and
+ What are the consequences of selection of "No Action” as the preferred aiternative?

A coroltary to the "No Action™ Altemative is the "Limited Action™ Alternative. The "Limited Action”
Attemative is determined as that minimum effort necessary to avoid the major consequences of the "No

Action® Alternative.
The long and short term No/Limited Action Altematives selected for the CRWA members are:
Shork-t Opti (No Action)

Green Valley WSC Continue to pump from the Edwards Aquifer 1o the maximum extent and duration

allowed under conditions of existing permits and grandfathered water rights.
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East Central WSC

Crystal Clear WSC

Continue to purchase water from the Cily of San Antonio to the maximum extent

and duration afiowed under the conditions of existing contracts.

Continue to pump from the Edwards Aquifer and to purchase additional supplies
from the Springs Hill WSC to the maximum extent and duration allowed under

conditions of existing permils, supply agreements and contracts.

Continue to purchase surface water from the Guadaiupe-Blanco River Authority
and the City of New Braunfels to the maximum extent and duration allowed under
conditions of existing agreements and contracts.

i Options. (Limited Action)

Green Valley WSC  Apply to the Edwards Underground Water District for renewal of existing permits

and new permits to drill additional wells into the Edwards Aquifer sufficient to
supply the future needs of CRWA members and municipafities within the CRWA

services area.

Exercise existing options to renew supply agreements with the City of San
Antonio and supplement supplies with purchases of water from the Green Valley
WSC.

Apply to the Edwards Underground Water District for renewal of existing permits
and new permits to drill additional wells into the Edwards Aquifer sufficient to
supply the future needs of CRWA members and municipalities within the CRWA
services area.

Renew or extend existing contracts with the GBRA and City of New Braunfels for
surface water and supplement supplies with purchases of water from Green
Valley and Crystal Clear WSCs.

6.4.2 Purchase Supplies from Others

Guadaiupe Blanco River Authority

The GBRA currently holds a Texas Water Rights Permit to impound Guadalupe River flood flows in Canyon

Reservoir and to selt approximately 50,000 AF/yr of water to users in the Guadalupe River Basin. The

GBRA and GVWSC have discussed the purchase of water from Canyon Reservoir. And, apparently two

supply/treatment development scenarios have evolved from those discussions.
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+ GVWSC can purchase water from the GBRA under a take-or-pay contract arrangement at a rate of
approximately $45/AF and construct and operate their own surface water treatment plant or

+ GBRA will build and operate a surface water treatment plant within or in close proximity to the
CRWA service area and sell treated water to the CRWA member WSCs for distribution in their
systems.

Presumably these options would also be available to all CRWA members. The second surface water
treatment facility would augment the treatment capacity of the existing SHWSC facility near Seguin.

There is a third possible option involving the purchase of water from the GBRA. The City of Seguin owns
and operates a surface water treatment facility on the Guadalupe River with a maximum treatment capacity
of 13 MGD. Seguin has a 7,000 AF/yr (=6 MGD) run-of-the-river type diversion with a supplemental supply
of 2,500 AF/yr (=2 MGD) recently purchased from the GBRA. Therefore, at full permitted production, the
City of Seguin can treat approximately 9,500 AF/yr (=8 MGD) at their facility. Currently the City of Seguin
treats an annual average of 4.3 MGD with a peak diversion rate of 7 MGD (Peak = 1.63 x Average). Using
similar future waler demand projections for the City of Seguin as were developed in Sections 3.2.2 for the
CRWA member WSCs, it can be demonstrated through the following arguments that there is currently
excess capacity available in the Seguin Plant.

Assuming a conservative Peak: Average ratio (much higher than observed historically for the City of
Seguin) the High Population Series - High Per Capita Use - Without Conservation peak flows are projected
to be from approximately 8.3 MGD in 1990 to approximately 12.8 MGD in 2020 (Figure 6-2). In 1995 there
will be approximately 4 MGD of excess available capacity in the Seguin Plant. In 2020 that number wiil
have been reduced to 3 MGD; in 2005 to 2.5 MGD; and in 2000 to 2.0 MGD. Thus for the next twenty
years there will be at least 2 MGD of excess capacity in the existing Seguin treatment facility. Therefore,

the following short-term development scenarios are offered.

+ CRWA purchase surface water supplies (under an assumed take-or-pay contractual arrangement)
from the GBRA. Deler construction of a CRWA surface water treatment facility and instead lease
treatment capacity in the Seguin Plant

This option offers deferred construction of a CRWA plant until such time as, if and when, the City of
Seguin needs the capacity for their own needs or the CRWA customer base is sufficient to necessitate

construction of its own treatment facilities.

The shont and long- term Purchased GBRA Water Options for the CRWA members are:
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+ Short-term Options

Continue to supply existing demands from existing long term contract supplies (including
withdrawals from the Edwards Aquifer} to the maximum extent and duration allowed required
under existing permits, agreements and supply contracts. Supplement supplies with
additional short-term contractual purchases from the GBRA. Approach the City of Seguin
about short-term contractual reservation of excess capacity in the existing City owned water
treatment plant.

¢ Long-term Options

a. Continue to supply existing demands from existing long-term contract supplies (inciuding
withdrawals from the Edwards Aquifer) to the maximum extent and duration allowed
required under existing permits, agreements and supply contracts. Purchase additional
long-term supplies from the GBRA or build additional surface water treatment capacity.
Surface water {realment capacity could be constructed at the proposed Green Valley
WSC site, expand the treatment capacity of the existing Springs Hill WSC treatment plant,
construct a treatment plant at another site or implement a combination of treatment

alternatives.

b. Reduce or eliminate pumpage frcm the Edwards Aquifer and supply all demands with
surface water supplies purchased from the GBRA. Surface water treatment capacity could
be constructed at the proposed Green Valley WSC site, expand the treatment capacity of
the existing Springs Hill WSC treatment plant, construct a treatment plant at another site

or implement a combination of treatment alternatives.
New Braunfels/San Marcos

The Cities of New Braunfels and San Marcos are both in the process of firming their respective future
water supplies through development, as in the case of New Brauntels, surface water sources or, as in the
case of San Marcos, development of additional well capacity. The City of New Braunfels has recently
signed a contract with the GBRA for 7,150 AF/yr (6.4 MGD) from Ganyon Reservoir and is in the process of
constructing a 10 MGD water treatment plant. The City of San Marcos is in the process of adding two new
wells to its existing well field. However, it appears that purchase of water from the Cities of New Braunfels
and San Marcos is only viable as a short-term option (Figure 6-3). Both entities intend to grow into their
procured supplies and treatment capacities. As a short-term option CRWA could:
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+ Purchase treated water from either or both Cities, or

» Purchase raw water from the City of New Braunfels and treat the water at either the City of

Seguin Plant or a new CRWA facility.

The Edwards Underground Water District (EUWD) has and continues to support management of the
aquifer through controlled pumpage and maximizaftion of aquifer recharge. The EUWD is currently
involved in several projects aimed at promotion of aquifer recharge including the Lake Medina Projects.
The CRWA could participate in one or more of EUWDs recharge enhancement projects in return for a
gradual increase in permitted pumping capacity sufficient to satisfy growth and demand within the service

area.

This option should only be viewed as a short-term option, however, as it is unlikely that firm long-term
commitments sufficient to satisty CRWA would be granted to a user/pumper not directly located over the

aquifer.
Irigation Rights
The TWC provides a mechanism for the purchase and conversion of agricultural and industrial water rights

to municipal rights. In order to effect such a transfer, however, there must be both a buyer and an available

right. In addition, transfers are subordinate to all senior and superior rights within the system.

There are a total of 1,330 AF/yr of agricultural rights from the Guadalupe River in or near the CRWA service
area. Therefore, conversion of irrigation rights is not a viable long-term supply option. The short-term
option available o CRWA is:

+  Shori-term Option

Continue 1o supply existing demands from existing supplies (including withdrawals from the
Edwards Aquifer) to the maximum extent and duration allowed under existing permits,
agreements and supply contracts. Supplement supplies with purchase and conversion of

irrigation water rights.
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6.4.3 Wells

There are three potential groundwater sources available to the CRWA, exclusive of the Edwards Aquifer.
Those options are: (1) shallow wells drilied to local perched groundwater formations, (2) wells drilled to the
Leona Aquifer and (3) welis drilled to the Carrizo-Wilcox Aquifer.

Shallow Wells

As a short-term supply option, numerous shallow wells could be drilled into local perched groundwater
supplies. These welis could be manifolded into the CRWA distribution system and used to supplement
other ground and surface water supplies. The drawbacks to such a system, however, are numerous and
this option should only be considered as a short-term supplement to existing supplies.

Leona Formation

Gravels of the L.eona Formation underlie most of the CRWA service area. Thickness of the gravel ranges
from O - 25 ft; the average thickness is approximately 10 ft. It appears from previous studies that the
gravels of the Leona contain relatively small amounts of water and that the formation is principally
recharged from the Guadalupe River. Therefore, pumping from the Leona Aquifer can only be
considered as a relatively short-term adjunct to other supplies.

Canmizo-Wilcox

The Carrizo and Wilcox formations are considered by the State to be one major aquifer. Both formations
underlie the southemn portions of Guadalupe County and most of Wilson County (Figure 6-4). Wells to the
Carrizo-Wilcox would be deep (21,200 ft}; however, the formation is relatively drought resistant and could
supply sufficient quantities of good quality fresh water to satisfy future CRWA demands. Therefore, the
long and short term options available using the Carrizo-Wilcox Aquifer are:

+  Short-term Options

Continue to supply existing demands from existing supplies (including withdrawals from the
Edwards Aquifer) to the maximum extent and duration allowed under existing permits,
agreements and supply contracts. Supplement supplies with numerous shallow wells to

minor near-surface water bearing strata.
» Long-term Options

a. Continue to supply existing demands from existing supplies {including withdrawals from
the Edwards Aquifer) to the maximum extent and duration allowed under existing permits,
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agreements and supply contracts. Supplement supplies with wells drilled into the Leona
and Carrizo-Wilcox Aquifers.

b. Reduce or eliminate pumpage from the Edwards Aquifer and supply ail demands with
groundwater obtained from other aquifers.

6.4.4 Conjunctive Use/Subordination of GBRA Hydropower Rights

The GBRA owns seven (7) hydropower generation structures on the Guadalupe River between Canyon
Reservoir and Gonzales (Tables 6-1 through 6-3 and Figures 6-5 through 6-7). Six (6) of these GBRA
hydropower structures have non-consumptive water rights dating back to the early 1900s.

Authorized

Permit Facility Amount Priority

Number Designator (AF/yr) Date
0021 GBRA TP-1 663,145 04/01/14
0021 GBRA TP-3 659,995 04/01/14
oo21 GBRA TP-4 665,323 04/01/14
0021 GBRA TP-5 605,884 04/01/14
1096 GBRA H-4 579,180 09/16/26
1096 GBRA H-5 572,010 09/16/26

In addition to the totalized quantitative non-consumptive use authorization of over 650,000 AF/yr, the
Guadalupe River Adjudication prescribes a 1,300 cfs minimum flow restriction within the reach of the river
between Canyon Reservoir and Gonzales.

The Guadalupe Valley Electric Coop (GVEC) is the exclusive purchaser of electric power generated by the
six GBRA hydropower facilities. The GVEC tells the GBRA when and how much electricity it needs and
identifies which generating station will be needed to generate the power. The GBRA then releases
stored water from Canyon Reservoir at a rate that when added to the flows of the Comal River and Comal
Springs at New Braunfels will be sufficient for electric power generation {not necessarily 1,300 cfs). When
GVEC is not requesting Canyon releases for power generation, GBRA maintains a riverflow of
approximately 350 cfs, required by the City of Seguin to run its hydropower plant located on the
Guadalupe River near the City. When the City of Seguin is not generating power, GBRA is required to
pass Canyon Reservoir inflows pius sufficient water, when summed with Comal River and Comal Springs

flows, to satisfy contractual downstream obligations.



Table 6-1
TP-1 Dam and Lake Dunlap

OWNER
Guadalupe-Blanco River Authority.

ENGINEER
Fargo Engineering Company.

LOCATION
On the Guadalupe River in Guadalupe County, 9 miles northwest of Seguin.

DRAINAGE AREA
1,667 square miles, River flow partly regulated by Canyon Reservoir,

DAM
Type Earthfill with concrete spillway
Length 2,000 ft
Height ‘ 41 ft
Elevation top of dam 588 ft above msl
SPILLWAY
Type Floating crest
Length 255 ft
Crest elevation 663.2 ft above msl
Control 3 roof-weir gates, each 85 by 12 ft

OUTLET WORKS
None. Water is released through turbines while generating power. Lake is maintained at opening level by
regulating power output.

POWER GENERATING FEATURES
Two generating units with a total capacity of 3,600 kw.

STATE AUTHORIZATION
TP-1 Dam and Lake Dunlap were authorized under Permit No. 21 (Application No. 21) dated July 25, 1914,
which allows the appropriation and use of an amount of the public waters of the State at a rate not o exceed
1,300 cubic feet per second of time continously for the purpose of hydroelectric power generation.

RESERVOIR DATA

Capacity 5,900 acre-feet at elevation 575.0 ft above msl
Area 410 acres at elevation 575.0 ft above msl
Usable storage capacity 3,550 acre-feet
Water is diverted by a 2-mile long canal to the powerplant.
GENERAL
Construction started 1927
Dam completed 1928
Impoundment of water began 1928
Generation of power began 1928
General contractor Sumner and Sollet

Thig is one of six projects owned and operated by Guadalupe-Blanco River Authority which were purchased
from the original owners.
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Table 6-2
Abbott Dam (TP-3) and Lake McQueeney

OWNER
Guadalupe-Blanco River Authority.

- ENGINEER
Fargo Engineering Company.
LOCATION
On the Guadalupe River in Guadalupe County, Smiles west of Seguin.

DRAINAGE AREA
1,697 square miles, River flow partly regulated by Canyon Reservoir,

DAM
Type Earthfill with concrete spillway
- Length 1,900 ft
Height 40 ft
Elevation top of dam 540 ft above ms!
_ SPILLWAY
Type Floating crest
Length 255 ft
Crest elevation 516.7 ft above msl
. Control 3 roof-weir gates, each 85 by 12 ft

OUTLET WORKS
None. Water is released through turbines while generating power. Lake is maintained at opening level by
— regulating power output.

POWER GENERATING FEATURES
Two generating units with a {otal capacity of 2,800 kw.

STATE AUTHORIZATION
Abbott Dam (TP-3) and Lake McQueeney were authorized under Permit No. 21 (Application No. 21) dated
July 25, 1914, which allows the appropriation and use of an amount of the public waters of the State at a rate

- not to exceed 1,300 cubic feet per second of time continousiy for the purpose of hydroelectric power
generation.
RESERVOIR DATA
. Capacity 5,000 acre-feet at elovation 528.7 ft above msl
Area 396 acres at elevation 528.7 ft above msl
Usable storage capacity 5,000 acre-feet
— GENERAL
Construction started 1927
Dam completed 1928
Impoundment of water began 1928
- Gensration of power began 1928
General contractor Sumner and Soliet

This is one of six projects owned and operated by Guadalupe-Blanco River Authority which were purchased
from the original owners.
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Table 6-3

H-4 Dam and H-4 Reservoir

OWNER
Guadalupe-Blanco River Authority.

ENGINEER
Fargo Engineering Company.

LOCATION
On the Guadalupe River in Gonzales County, 4 miles southeast of Belmont.

DRAINAGE AREA
2,048 square miles, River flow partly regulated by Canyon Reservoir.

DAM

Type Earthfill with concrete spillway

Length 5,100 ft

Height 42 1t

Elevation top of dam 3450 ft above msl
SPILLWAY

Type Floating crest

Length 170 ft

Crest elevation 320.0 ft above ms}

Control 2 roof-weir gates, each 85 by 12 #

An uncontrolled section provides additional flood flow discharge.

OUTLET WORKS
None. Water is released through turbines while generating power, Reservoir is maintained at operating level
by regulating power output.

POWER GENERATING FEATURES
One generating units with a capacity of 2,400 kw.

STATE AUTHORIZATION
H-4 Dam and Reservoir were authorized under Permit 1096 (Application No. 1163} dated June 12, 1929,
which allows impoundment of 33,500 acre-feet of water in five reserovirs and an annual use of 941,200 acre-
feet of generation of hydroelectric power. H-4 Dam was built and is located at the site of Dam Ne. 4 described
in this permit. Continous rate of flow through H-4 was authorized at 1,250 cubic feet per second, and
authorized storage capacity was 7,500 acre-feet. This includes water rights from Permit No. 21 dated July 25,

1914.
RESERVOIR DATA
Capacity 6,500 acre-feet at elevation 332.0 ft above msl
Area 696 acres at elevation 332.0 ft above msl
Usable starage capacity 5,200 acre-feet
GENERAL
Construction started 1929
Dam completed 1931
Impoundment of water began 1931
Generation of power began 1931
General contractor Sumner and Sollet

This is one of six projects owned and operated by Guadaiupe-Blanco River Authority which were purchased
from the original owners.
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The 1,300 cfs minimum continuous flow requirement between Canyon Reservoir and Gonzales serves to
preclude water appropriations by any other user in this stretch of the river. The fact that the GVEC only
uses these hydropower facilities as "peakers”, generating power only during periods of peak demand

does not in any way lessen the TWC authorized minimum flow diversion requirements.

The TWC, through application of its Water Rights Adjudication Model, determines unappropriated flow at
various locations in the rivers and streams of Texas. The Guadalupe River Basin is divided into twenty-two
(22) separate watersheds (Figure 6-8). The water rights (appropriations) within each watershed and the
basin are quantified, prioritized and compared with historical flows available for satisfaction of those rights.
Canyon Reservoir and the Comal River, sources of all water in the Guadalupe River within our study area
are located in Watersheds 7 and 8 (Figure 6-9). Our study area is located partially in Watershed 9 and
partially in Watershed 11 which includes Guadalupe, San Marcos and Blanco Rivers (Figure 6-10).
Unappropriated water leaving Watershed 8, i.e., the combined flow of the Comal River and Canyon
Reservoir releases is available for appropriation in Watershed 9. Examination of the Monthly TWC Model
Unappropriated Water data set for the period 1940-1970 reveals essentially zero water available for
appropriation between New Braunfels and Gonzales (Table 6-4). The reason is that the TWC Model
considers only flows in excess of 1,300 cfs as available for appropriation irrespective of whether or not
GVEC is using that water for power generation. In other words, it the flow in the Guadalupe River in this
stretch of the river is 1,299 cfs, GVEC is not generating power and there are ng other applicable water

right restrictions on the flow, the TWC Model records zero water available for appropriation.

Examination of Monthly and Annual historical daily flow frequency distributions for Comal River at New
Braunfels (Figures 6-11 and 6-12), the Guadalupe River above Comal at New Braunfels, i.e., Canyon
Reservoir releases, (Figures 6-13 and 6-14) and the Combined Guadalupe and Comal Rivers Below New
Braunfels (Figures 6-15 and 6-16) yields the following information.

* The monthly median (50% exceedance frequency) daily flows of the Comal River varies from
approximately 360 cfs to 430 cfs. The annual median daily flow is approximately 410 cfs.

« The monthly median daily releases from Canyon Reservoir vary from less than 200 c¢fs to almost
500 cfs. However, the annual median daily flow of 120 cfs is considerably less than that of the
Comal River

« The monthly median daily combined Comal River flows and Canyon Releases vary from 500 cfs to
over 800 cfs. The percentage of time that flows are above 1,300 cfs varies from 12% as a
minimum to 28% as a maximum. However, on an annual basis, the median daily flow is only 440
cfs and the time when flows are greater than 1,300 cfs is less than 5%. The data set is skewed
slightly toward the high flows which is indicative of Canyon releases specifically for power
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Table 6-4

Guadalupe River Basin
Estimated Quantitieas ot Unappropriated Surtace Water In Acre-Feet

In Watershed 8
Year Jan | Feb_ Mar Apr May Jun Jul Au Sept Oct Nov Dec Total
1940 | 0,000. 0,000, 0,000. 0,000. 0,000. 6,000. 0,000. 0,0 0,000, 0,000. 6,600. 0,000. 0,000.
1941 0,000. 1,735. 2,921, 7.128. 10,868 1,231. 0,000. 0,000. 0,000. 0,000. 0,000, 0,000. | 23,885
1942 | 0,000. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000 0,000. 0,152. 5,261. 0,000. 0,000 5,413.
1943 0,000. 0,000. 0,000. 0,000. 0,000, 0,000. 0,000, 0,000. 0,000. 0,000, 0,000, 0,000, 0,000.
1944 | 0,000. 0,000. 0,000. 0,000. 0,000. 0,000, 0,000, 0,000, 0,000, 0,000. 0,000. 0,000, 0,000.
1945 | 2,163. 3,966. 5,230. 4,179. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000. 15,538.
1846 | 0,000, 0,000 0,000. 0,000, 0,000, 0,000. 0,000. 0,000. 0,000. 0,000, 0,000. 0,000. 0,000.
1947 | 7,564, 1.077. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000, 0,000. 8,661,
1948 0,000. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000 0,000. 0,000.
1648 | 0,000. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000, 0,000. 0,000. 0,000. 0,000 0,000. 0,000.
1950 | 0,000, 0,000. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000, 0,000.
1851 0.000. 0.000. 0,000. 0,000, 0,000. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000.
1952 0,000. 0,000, 0,000. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000, 0,000. 0,000. 0,000
1853 | 0,000 0,000. 0,000. 0,000. 0,000. 0,000. 0,000 0,000. 0,000. 0,000. 0,000, 0,000. 0,000.
1854 | 0,000. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000, 0,000. 0,000. 0,000. 0,000.
1955 | 0,000 0,000, 0,000. 0,000. 0,000. 0,000. 0,000, 0,000. 0,000. 0,000. 0,000, 0,000. 0,000.
1856 | 0,000. 0,000. 0,000. 0,000, 0,000. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000, 0,000. 0,000
1857 | 0,000. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000, 0,000 0,000. 0,000
19858 | 0.000. 0,000. 0,000. 0,000. 4,810, 0,000. 0,000. 0,000, 0,000. 0,000. 0,000 0,000, 4,910
1959 | 0.000. 0,060. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000
1860 | 0,000. 0,000 0,000. 0,000. 0.000. 0,000 0,000, 0,000. 0,000. 6,880. 3,898, 4,397, 15,276
1961 4,388. 5472 1,400. 0,000. 0,000, 0,000. 0,000, 0,000. 0,000. 0,000, 0,000. 0,000. | 11,261
1862 | 0,000. 0,000. 0,000. 0,000. 0,000. 0,000, 0,000. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000
1863 | 0,000. 0,000. 0,000. 0,000. 0,000. 0,000, 0,000. 0,000 0,000, 0,000. 0,000. 0,000, 0,000.
1964 | 0,000. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000, 0,000. 0,000. 0,000
1965 0,000. 0,000. 0,000. 0,000, 0,000. 0,000. 0,000. 0,000. 0.000. 0,000. 0,000. 0,000 0,000
1966 0,000. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000, 0,000. 0,000. 0,000. 0,000. 0,000. 0,000
1967 0.000. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000, 0,000. 0,000. 0,000. 0,000. 0,000
1868 2,147. 6,478. 2,445, 2,135, 1,962. 0,000 0,000. 0,000, 0,000. 0,000. 0,000. 0,000. 15,1866.
1868 0,000. 0,000. 0,000. 0,000. 0,000. 0,000 0,000. 0,000. 0,000. 0,000. 0,000. 0,000, 0,000.
1870 0,000. 0,000. 0,497 0,000. 0,342, 0,000 0,000, 0,000, 0,000. 0,000, 0,000. 0,000. 0,639.
1871 0,000 0,000. 0,000 0,000. 0,000. 0,000. 0,000, 0,000. 0,000. 1,485, 1,303. 2,532, 5,330
1872 0,000. 0,000. 0,000 0,000. 31,175, 0,180. 0,000. 0,000, 0,000. 0,000, 0,000. 0,000. 31,355
1973 | 0.000. 0,000. 0,000 0,000. 0,000. 0,543, 10,582. | 5,818. 5,461, 13,660. | 5,036. 0,431, j 41,430
1874 | 0,000. 0,000. 0,000. 0,000. 0,000. 0,000, 0,000 0,000, 0.727. 0,000. 3,637 2.081. 6,645.
1975 0,635, 8,878. 1,852, 0,616. 13,586. 7,591, 3,402, 2,310, (,000. 0,000. 0,000 0,000. 38,873
1876 0,000. 0,000. 0.000. 0,000. 0,000. 0,000 1.276. 1,164, 0,000, 3,104, 3,014, 4,657, 14,116
1977 3.390. 2,478, 0,000. 13,320. 7.518. 0,485, 0,000, 0,000, 0,000. 0,000, 0,000. 0,000. 27,191,
1978 | 0,000. 0,000. 0,000, 0,000, 0,000. 0,000. 0,000, 3,1387. 3.245. 0,000, 0,060, 0,000. 6,382
1979 3,989. 5,366. 7,461, 6,720. 5621. 7,804, 3,840. 5144. 0,000. 0,000, 0,000, 0,000. | 46,044
Max 7,584, 8,873, 7.461. 13,320. | 31,175. 7,904, 10,582. 5.818. 5,461. 13,560. 65,036. 4,657, 46,044
Min 0,000 0,000. 0,000. 0,000. 0,000. 0,000, 0,000. 0,000. 0,000. 0,000. 0,000. 0,000. 0,000.
Mean | 0,607. 0,889. 0,545, 0,852. 1,900, 0,448. 0,478. 0,439, 0,240. 0,758. 0,447. 0,352. 7,960.
S.D. 1,594, 2,123, 1,530. 2,615, 5,653, 1,711, 1,831, 1,331, 0,995, 2521, 1,277, 1,008, 12,797.
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Figure 6-11
Daily Flow Frequency Distribution Comal River at New Braunfels
1963-1988
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Figure 6-12
Annual Flow Frequency Distribution
Comal River at New Braunfels
1963-1988
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Figure 6-13
Daily Flow Frequency Distribution

Guadalupe River above Comal River at New Braunfels
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Annual Flow Frequency Distribution

Guadalupe River above Comal River at New Braunfels
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Figure 6-15
Daily Flow Frequency Distribution
Combined Guadalupe and Comal Rivers Below New Braunfels
1963-1988
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Figure 6-16
Annual Flow Frequency Distribution
Combined Guadalupe and Comal Rivers Below New Braunfels
1963-1988
1 T H!
------- T n
Y L ‘ \L ‘f ‘
. o
0.8 “a \ ’ 1
0.7 { | ]
!
0 |" ' - ‘ )
.6 s : ! i 1
) 1 ‘ |
Exceedance S [ ( !
Frequency 0.5 -
(traction) ' I l
' | |
0.4 +—+ I _
0.3 i\_ _ ‘ | i
o ’
0.2 i : : i
RS B
0.1 4 ‘ i ~ ]
| ‘ S | |
! | I e L TR R R
. ] ] el ] | l 1
100 1000 10000

Flow (cts)




-

CANYON REGIONAL WATER SUPPLY STUDY
PRELIMINARY WATER SUPFPLY OPTION EVALUATION

generation. However, it indicates that on a daily average flow basis, the GBRA or GVEC
impoundments are uséd to generate electric power only 5% of the time.

Inspection of the monthly TWC unappropriated flow data set leaving Watershed 9 (Table 6-5) indicates
significant quantities of water available for appropriation. Note that the values in this table already account
for all downstream appropriations. Mean monthly available water over the period of record range from
14,646 AF/mo. in August to 49,949 AF/mo. in December. The annual average is 399,691 AF/yr.

From these data, it is apparent that there exists the engineering feasibility for conjunctive use or possibie
subordination of some of the GBRA's current hydropower rights. GBRA hydrodams H-4 and H-5 could be
operated as a reservoir "system" to maximize the firm annual yield. The power generated from pool H-4 to
H-5 under normal water supply reservoir operation could be used to oft-set the pumping costs necessary
to deliver the treated water to the CRWA service area.

6.4.5 Surface Water Appropriation Without Impoundment
iver Withi i

Within the CRWA service area, without conjunctive use or subordination of GBRA hydropower rights there
is little possibility of obtaining a surface water appropriation without impoundment. Examination of the
TWC unappropriated water data set for Watershed 8 and the monthly daily flow frequency curves for this
siretch of the Guadalupe River indicates that as long as the GBRA's minimum flow restrictions of 1,300 cfs
remains in effect there is insufficient water on which to build a firm supply for CRWA users. Therefore, this

option is being dropped from further consideration.

Guadalupe River Other

Examination of the TWC Unappropriated Water Data Set for Watershed 9 indicates the presence of
significant quantities of unappropriated water below GBRA hydropower dam H-5. However, without
impoundment, the reliability of the supply may be inadequate to serve CRWA as a primary source. The
"critical drought” period in Central Texas is generaily considered to span the period from January 1951
through February 1957 (62 months). During this period, the TWC Appropriations Model shows 27

months (44%) of zero unappropriated flow below H-5. Therefore, without off-channel storage, this option
will not receive further consideration.

M Riv

Examination of the TWC Unappropriated Water Data set for Watershed 10, inflows to the San Marcos
River, Watershed 11 (Table 6-6) indicate an infirm supply without off-channel storage. During the critical



Table 6-8

Guadalupe River Basin
Eslimated Quantitles of Unappropriated Surface Water in Acre-Faet

In Watershed 0

Year [ Jan Feb Mar Apr May Jun Jul Aug Bepl Oct Nov bac Tolal

1940 | 32,275. | 11,346, | 13,838. | 24,254, | 16,931. | 28,738. | 110,105, 3,018. 5,011, 12,559. | 76,280. | 49,563. | 383,917,
1841 61,812. | 60,644, | 89,795. | 66,845, | 168,860.| 76,706. | 63,690. | 27,670. | 29,808. | 38,0086. { 41,597. | 748,211.| 718,211
1042 | 27,370. | 10,316. | 20,147. | 50,418. | 54,016. | 34,280. | 76,407. | 21,546. | 50,911. | ©€7,379. | 54,280. | 47.266. | 523,356.
4943 | 5%,048. | 35,504. | 31,258, | 27,676. | 24,648. | 35,690, | 22,312. | 12,172, | 15,025. | 14,678. | 14,337. | 16.458. | 300,890,
1944 | 32,051, | 40,109. | 53,477 | 42,322 | 54,558. | 61,218. | 35312. | 17,716, | 32,792. | 26,225, | 26,924. | 40,053. | 483,655.
1945 | 40,178. | 67,573. | 75,114, | 84,193, | 55,143. | 41,345. | 20,057. | 15,450, { 19,833. | 36,634 | 23,417. | 33,173. | 521,112,
1046 | 37,203 | 41,794, | 55312. | 43,171. | 54,721. | 48,806. | 20,566. 18,609, | 40,018. | 44,756. | 42,226. | 38,868. | 486,050.
19647 | 55.221. | 61,240, | 68,006, | 55,886. | §9,147. | 38,922, 1 22,836, | 22,060. | 11,016. 8,632 14,218. | 15,764, | 432,959.
1648 | 17,087. | 18,052. | 17,655, 0,992, 27,999. 9,255, 12,158, 9,066, 1,809. 5,659, 5,347, 4,458. | 138,437,
1949 8,276, 26,375. | 41,735, | 48,074, | 57,846, | 33,211, 19,710. 12,3043, 8,855, 24,289. | 22,750. | 21,238, | 324,764.
1950 | 10,285. | 18.643. | 14,443, | 18,628, | 20,401. | 20,947, 4,067. 0,793, 1,262. 3,981. 4,180. 3,883. | 129,523,
1851 6,247, 3,934, 2,989, 1,133, 11,910. | 18,499. 0,000. 0,000. 1,716. 1,599, 2,767. 2,733. 53,535,
1852 4,300, 2.476. 0,665, 7,195, 28,761, | 17,140 0,000, 0,000, 33,703. | 30,880. | 13,818. | 35,463. | 174,408.
1653 | 38,352, | 16,702 13,426, | 17,681, | 36.078. 0,000, 0,000. 3,379. 28,328, 18,5630. 11,520. 15,239. | 200,236.
1954 | 11,535 4,347. 2,634, 1,862, 8,641, 0,000, 0,000. 0,000, 0,000, 0,000, 0,000. 0,519. | 29,527,
1956 1,815, 6,175. 0,793, 0,000. 7,195, 3,353, 0,000, 0,000, 0,000. 0,000, 0,000. 0,000. 19,331,
1956 0,417, 0,275, 0,000. 0,000. 0,000, 0,000, 0,000. 0,000, 0,000. 0,000. 0,000, 1,275. 1,967,

1957 1.542. 1,277. 18,474. | 46,045, | 73,172, ] 55,106. | 27,359. 0,000, 49,280. | 43,830. | 46,464. | 42,958, | 396,607
1958 | 55,087. { 56,500. | 65,970. | 52,666. | 62,306. | 53,087. | 34,788. 15,112, | 31,410. | 49,843. | 57,262. | 46,618. | 560,658
1950 | 47,078. | 49,506, | 39,790. | 51,796. | 42,721. | 38,808. | 37,642 | 17,073. | 13,560. | 40,296. | 40,951. | 33,631. | 453,943
1860 | 41,251, | 237,527. | 34,810. | 37,263. | 57,726. | 37,523. | 47,455. | 21,460. | 30,051. | 43,571. | 1581,672,| 53,870. [ 594,279
1961 | 73,421, | €9,079. | 68,500. | 51,757. | 44,260. | 51,771. | 47,882. | 23,857. | 34,003, | 29,315. | 41,772 | 28,780. | 564,498
1962 | 28,421, | 22,603. | 20,453. | 20,203. | 17,985. | 15,681, 1,018. 0,000 8,028. 11,200. | 14,604, | 36,813, | 199.209
1863 | 16,183, | 17,240, 16,023. | 14,418. 9,745, 0,000. 0,000. 0,000. 0,000. 0,000, 16.248. 4,145, 90.612

1964 6,427, 18,937. | 27,500. | 13,122 7,006, 10,370. 0,000. 1,362, 27,990. | 33,516. | 21,684, 6,026. | 177,030
1965 | 20,515. [ 51,842 | 50,261. | 41,188. | 53,421. | 51,731, | 32,986. 15,911, 11,202. | 27,362. | 36,834. | 42,887, | 436,232
1966 | 47,351, | 43,407. | 49,860. | 45984. | 57,660. | 39,608. 19,395, 14,488. | 25578. | 26,449, 16,281, 13,547. | 359,585
1967 | 16,655. | 10,012 11,195. 6,019. 1,984, 0,319. 0,000. 0,137. 54,184, | 45,976. | 43,117. | 40,847. | 230,445
1668 | 50,301. | 71,870. | 72,717. | 60,945 | 106,059.| 81,010, | 46,031, 19,115 31,117. } 24,883. | 24,513. | 37,112 | 643,677.
1968 | 30,133. | 52,012, | 57,771. | 56,000. | 58,158. | 42,632 | 19,045. | 14,302 19,266. | 37,127. | 48,908. | 567,738. | 493,094,
1970 § 59.913. } 45324 | 61,8008, | 55434, | 52,167, | 65,451, | 36,522, | 22,408. | 266,278.| 23,480. | 22,040. | 23,788. | 494,972,
1971 23,164, 18,526. | 18,900. | 15,205, 6,578. 4,076. 0,351. 13,930 45,672. | 52,066. | 46,005. | 52,583 | 299,133
1972 | 58,467. | 49,374. | 42,9786. | 27,368. | 132,400.| 69,903. | 47,518. | 31,841 39,445. | 38,814, | 36,146. | 32,439. | 606,601
1973 | 39,410. | 45954. | 57,368. | 54,204. | 57.413. | 71,022. | 49,377. | 42,038. | 53,148, | 118,654.| 68,695 | 60,068. | 708,254
1874 | 46,243, | 51,068. | 55,627 | 43,260. | 55,647. | 48,276. | 30,066. | 22.564. | 40,708, | 52,762. | 41,292 | 62,046.- | 550,669
19756 | 61,608. | 50,636. | 69,150. | 61,020. | 73,261. | 74,895. | 60,126, | 35,695. | 46,048. | 43,548, | 42,851. | 37,728. | 657,560
1876 | 31,623. | 28,457. | 30,037. | 51,591. | 73.991. | 53,165. | 53,877. | 30,004. | 45,718. | 42,230. | 93,831. | 96,294, | 630,818
1977 | 61,220. | 73,678. | 66,349. | 49,196. | 91,789. | 63,172. | 49,231. | 32,244. | 41,434. | 42,199. | 46,156. | 38,390. | 655,062
1878 | 35,526, | 33,894, | 35,368. | 36,565. | 27,351, | 40,525. 1 15,129, 0,000, 62,370. | 54,238. | 60,477. } 45,200. | 446,644
1879 § 74,402. | 64 607. | 57,024. | 72,629. | 109,787, ] 118,171,] 54,902 37,377 50.82& 44,662, | 34,614. | 27,191, | 746,073.
Max | 74,402 | 73,678. | 89,795 | 84,183 | 169,960.| 118,171.| 110,105. | 42,938. | 266,278.1 118,654. | 151,672.] 748,211. | 746,073.
Min 0,417, 0,275, 0,000, 0,000. 0,000. 0,000, 0,000, 0,000, 0,000. 0,000. 0,000. 0,000. 1,967.

Mean | 34,504, | 34,980 | 38,231, | 96,803, | 48,014 | 38,863. | 27,851, 14,640. | 32,734, | 31,524, | 34,902, | 49,949. | 399,691.
8.D. | 21,057. ] 22,205 | 24,908. | 22,506. | 36,672 | 27,458. | 25,524, | 12,262 | 42,116. { 22,828. | 28,689, | 115,134, | 216,358.




Table 6-6

Guadalupe River Basin
Estimated Quantitias of Unappropriated Surface Water in Acre-Faat

In Watershed 11

“Year | Jan “Fab War Apr May Jun Jul Aug ™~ | Sepi (7] Nov Dec Yotal
1940 | 5,460. 4,118. 3,447, 4,804, 3,788. 27,642. | 6,905 2,888, 1,615, 4,938, 21,251, | 30,242 | 125,089
1841 | 18,887. | 15,230. | 22,231, | 61,353. | 43,806. | 28,895. | 21,623 | 13,936. | 9,621, 12,670. | 6.601. 9,633, | 265,455,
1842 | 9,330, 5,668. 5817, 8,577. 8,625, 8,145, | 55,261. | 5,365, 56,836. | 38,251. | 18,438. | 15,769. | 237,205.
1943 | 13,780. | 11,324, | 11,421, 7,345, 8,344, 8,779. 5,069. 3,649, 4913, 4,852 6,083, 6,649, | 62,240.
1944 | 13,744, | 11,794. | 30,348. | 17,344. | 35,078. | 23,429, | 14,663. | 9,255, 10,778. 1 8,851, 13,948, | 22,114, | 211,347,
1045 | 28,367. | 28,820, | 39,370. | 36,611. ) 16,178. | 11,026, | 6,190. 6,208, §,135, 8,949 7.274. 6,473. | 200,622,
1846 | 13,634, | 14,176. | 24,240. | 14,852. | 12,943. | 15,240, 5,080. 11,998, | 28,948. | 15,186. | 26,532. | 24,055, | 206,792
1847 | 33,167. | 24,040. | 22,425. | 20,565. | 17,275. | 10,443, 6,267. 20,186, 4,410, 4,225, 5,453, 5,251, | 175,328,
1948 8,519. §,7986. §,282. 2,854, 6,721. 1,827. 2,481, 3,186. 0,703, 2,648. 2,202, 1,848, 44 068.
1949 3,821, 14,137. 6,500. 53,260, | 10,892 7.824. 4,687, 2975, 2,453, 40,715, 6,850. 7.257. | 161,373,
1850 | 6,708, 7.8186. 5271, 12,563. | 4,748, | 22,705. 1,068, 0,347, 0,556, 1,561, 1,759, 1,598, -| 66,698,
1851 2,704, 1,813, 1,258, 0,437, 2,560, 18,322. { 0,000 0,000, 0,883, 0,842, 1,526, 1,398. | 31.,770.
1852 | 2,278. 1,303. 0,342. 1,797, 8,810, 4,874, 0,000, 0,000. 5,075. 5921, 10,472. | 14,183. | 54,897,
1852 | 11,878. 6,794, 4,185, 29,732, 8,188. 0,000, 0,000, 2,058. 6,410. 11,297 6,523, 13,851, 1 100,924,
1854 7,783, 3,493, 2,207. 1.576. 6,344, 0,000, 0,000. 0,000. 0,000. 0,000, 0,000. 0,399, | 21,893
1955 1,213, 8,408, 0,885, 0,000. 4,074, 4,622, 0,000. 0,000, 0,000. 0,000, 0,000. 0,000. 17,070,
1958 0,433, 0,308. 0,000. 0,000, 0,000. 0,000, 0,000. 0,000, 0,000. 0,000, 0,000, 1,366. 2,104,
1657 { 13,376, 8818, 25,641. 7911, 37,116. | 28,842, 1,476, 0,000. 3,782. 68,404, | 25,611. | 21,100, | 242,175,
1958 | 28,422, | 65,260, | 27,007, | 24,682. | 32,476. | 14,398, 9,891, 5,724, 15,598. | 18,642 | 20,192, | 17,555, | 280,745,
1859 | 14,449, | 14,585 | 12,85t ) 27,073. | 15.374. | 8,316, 9,042. 5,7988. 4,104, | 21,035 | 15,365. | 10,600, | 159,692,
1860 | 14,865. | 13,311, | 12,272, ] 39,201. | 14,711. | 66,538. | 12,627. 9,441, 8,564. 41,418. | 28,534, | 28,775. | 290,346.
1861 | 32,758. | 24,994, | 22,474, | 16,671. | 12,646. | 31,500. | 12,048. 9,9686. 8,317. 8,937, 16,696. [ 10,083, | 208,3562.
1962 9,109, 7422, 6,280. 5,040, 4,238, 3,301, 0,405, 0,000. 5,333, 6,014, 8,450. 8,845, 64,419,
1863 8,050. 9,034, 5,767 3811, 3,210, 0,000. 0,000. 0,000, 0,000, 0,000, 6,085. 2,003, 38,081,
18964 3,738. 5,132, 6,288. 3,397. 2,085, 3,057, 0.000. 0,525, 4,720, 4,985, 6,885. 3,452. ) 45,175.
1965 | 18,084. | 42,008. 17,824. | 16,306. | 43,804. | 32,886. | 10,363. 6,166, 4,037, 7,4986. 10,250. | 28,554, | 237,850.
1966 | 14,618. | 14,567. | 14,251. [ 11,642. | 13,130. | 10,804, 4,786, 3,978. 4,554, 7.786. 5,247. 4,850. | 110,224,
1967 5,814, 3,400. 3,551, 1,822. 0,935. 0,100. 0,000. 0,067, 22,131, 8,085. 23,681, 9,670. 79,177,
1968 | 68,906, | 23,555 | 23,123. | 35,708. | 21,844. | 19,525, | 12,597. 8,162. 9,951, 8,335. 12,001. | 17,852, | 262,648.
1969 [ 10,102. | 20,832 | 19,603. | 24,834, | 20,235, | 15,342 6,867, 5,335, 5,819. 7.603. 8,310. 12,824, | 166,706,
1870 | 10,506. | 12,6688. | 19,440. | 15,278. | 65416. | 25830. | 14,005 | 12340. | 10,648. | 14,8563, | 10,812. 9,730, | 221,523,
1971 8,058. 7.,386. 6,888, 6,235, 3,614. 1,880, 0,174, 3,562. 7.673. 4,226, 8,202, 13,675. | €9,774.
1972 i 10,873. 9,153, 8,234. 6,801, 82,546, | 18,408. 9,387. 8,947, 6,714, 7,418, 6,336, 8,254, 1185177,
1873 | '10,6B4. | 14,131. | 21,644. } 26,654, | 15,755. | 31,424. | 23,564, | 18,808, | 23,739. | 68,081, | 27,852. | 20,017. | 305,764,
1974 | 22,264, | 14,038, | 13,226, | 11,377. | 20,786. | 12,445, 7.033. 9,883, 38,035. | 11,454, | 73,855, | 10,954, | 264,677,
1975 [ 20,003. | 28,322. | 18,243, { 15331, | 086,646. | 43,287. | 27,139, | 19910, { 12,703. { 12,333. | 10,268, { 30,954, | 315,128,
1876 9,626. 8,174, 7,909 33,776. | 61,615. | 36,650, | 21,687, | 14,604, | 12,403, { 52,682, { 43,328, | 38,922 | 341,464,
16977 | 33,033 | 37,573, | 25494. | 61.724. | 31,457 | 19,8987, 1 12,9841, | 10321. | 9,015, 8524, 10,679. | 9,185. | 269,659,
1978 | 9,208, 9,455, 8,132, 6,253, 5,637, 5817, 2,730, 4,201, 4,434, 5872 14,083. | 11,256. | 86,250,
1979 | 28,536 | 18,124 | 22,614 | 42,125 | 33.380. | 17,404, 15,033. | 15,984. | 10,586, 9246. | 8,942 7,470, | 230,445.
Max | 68,808 | 65,260. | 39,370. | 61,724. | 96,646. | 66,538. [ 55,261. | 20,186. | 58,936. | 68,091. | 73,655. | 39,242, [ 341,464.
Min 0,433, 0,308. 0,000, 0,000. 0,000, 0,000. 0,000, 0,000. 0,000. 0,000. 0,000, 0,000. 2,104,
Mean | 15818. | 16,580. | 13,739. | 17,853. | 22,628. | 16,293, 9,270. 6,461. 10,530. | 15,436, | 14,4508, } 12,456. | 161,330,
8.D. 15,481, | 14854, | 10,600. | 16,834. | 26,051. | 16,246. | 10,400. 6,320, 11,433, | 19,193. | 16,691. | 10,286. | 103,153.
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drought period, there were 27 months (44%) with zero unappropriated flow. Therefore, without off-
channel storage, this option will not receive further consideration.

6.4.6 Surface Water Appropriation With Impoundment
| iver Withi i

Re-examination of the TWC Unappropriated Water Data set for Watershed 8, inflows to the Guadalupe
River within the CRWA service area Watershed 9 indicate a totally infirm and inadequate unappropriated
water supply. During the critical drought period, there were 62 months (100%) with zero unappropriated
flow. Therefore, this option will not receive further consideration.

Guadalupe River Other

Below GBRA hydropower dam H-5, there are sufficient quantities of unappropriated service water to make
appropriation a viable source option. However, the relatively non-firm supply of unappropriated supplies
during the critical drought period, mandates development of in-channel or off-channel storage capabilities
it this is to be considered a viable firm supply option. In addition, the relatively long development periods
associated with permit acquisition, dam design and construction, as well as the high costs associated with

impoundment construction, limits the viabilily of large scale appropriation below H-5 with impoundment, to
a long-term option. Therefore, the recommendation under this option Is:

*  Short-term Option

Continue to supply existing demands from existing supplies (including withdrawals from the
Edwards Aquifer) to the maximum extent and duration allowed under existing permits,
agreements and supply contracts. Supplement supplies with appropriation of smalfl quantities
of currently unappropriated Guadalupe water downstream of GBRA hydropower dam H-5 and
flood flows pumped to off-channel storage impoundments constructed on major or minor

tributaries, natural surface depressions or constructed impoundments.
+ Long-term Option

a.  Continue io supply existing demands from existing supplies (inciuding withdrawals from
the Edwards Aquifer) to the maximum extent and duration allowed under existing
permits, agreements and supply contracts. Supplement supplies with appropriation of
large quantities of currently unappropriated Guadalupe water downstream of GBRA
hydropower dam H-5 and flood flows pumped to off-channel storage impoundments
constructed on major or minor tributaries, natural surface depressions or constructed

impoundments.
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Reduce or eliminate pumpage from the Edwards Aquifer and supply all demands with
appropriation of currently unappropriated Guadalupe water and flood flows pumped to
off-channel storage impoundments constructed on major or minor tributaries, natural
surface depressions or constructed impoundments.

San Marcos River

The San Marcos River is not a viable source of firm CRWA supply without on-channel or off-channel

storage. The relatively long development periods associated with permit acquisition and dam design and

construction, plus the high costs associated with impoundment construction, limits the viability of

appropriation in the San Marcos Basin to a long-term option. Therefore, the recommendation under this

option is:

Short-term Option

Continue to supply existing demands from existing supplies (including withdrawais from the
Edwards Aquifer) to the maximum extent and duration allowed under existing permits,
agreements and supply contracts. Supplement supplies with appropriation of small quantities
of currently unappropriated San Marcos River water and flood flows pumped to off-channel
storage impoundments constructed on major or minor tributaries, natural surface depressions
or constructed impoundments.

Long-term Option

a. Continue to supply existing demands from existing supplies (including withdrawals from

the Edwards Aquifer) to the maximum extent and duration allowed under existing pemnits,
agreements and supply contracts. Supplement supplies with appropriation of large
quantities of currently unappropriated San Marcos River water and flood flows pumped to
off-channel storage impoundments constructed on major or minor tributaries, natural

surface depressions or constructed impoundments.

Reduce or eliminate pumpage from the Edwards Aquifer and supply all demands with
appropriation of currently unappropriated San Marcos water and flood flows pumped to
off-channel storage impoundments constructed on major or minor tfributaries, natural

surface depressions or constructed impoundments.

6.4.7 Transfer of Coastal Basin Demands

The majority of dedicated releases from Canyon Reservoir, exclusive of releases necessary to fulfill

GBRA's own hydropower generation requirements, are to satisfy contractual water supply and obligations
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in the Lavaca-Guadalupe and San Antonio-Nueces Coastal Basins. The City of Port Lavaca and others
purchase their municipal and industrial supplies from the GBRA's Canyon Reservoir storage. The distance
between Canyon Reservoir and Calhoun County is well over 150 river miles. The inefficiencies involved in
such a system are incredible and the channel losses are sure to be huge.

The Lavaca-Navidad River Authority (LNRA) holds a Texas Permit to provide, for municipal and industrial
purposes, up to 75,000 AF/yr from storage in Lake Texana located in southern Jackson County. Formosa
Plastics, Inc. located on Lavaca Bay in Point Comfort, Texas, has registered an intent to purchase up to
40,000 AF/yr of that supply. A pipeiline between the Palmetto Bend Dam and Point Comfort to deliver
these supplies to Formesa Plastics is currently under design. To qualify for tax-exempt bonding status,
this pipeline is being oversized by 25% to accommodate potential municipal users. The City of Port
Lavaca is located directly across Lavaca Bay from Point Comfort. Thus, Port Lavaca and other cities and
industries in the Lavaca-Guadalupe Coastal Basin are prime candidates to switch to Lake Texana as a
supply source. The logic of such a switch is that it would save the channel losses inherent in the system
between Canyon Reservoir and Calhoun County and would save additional water through the improved

operational efficiency.

Transfer ot coastal basin municipal and industrial water rights currently served by Guadalupe River flows or
dedicated Canyon Reservoir Releases to other local sources, like Lake Texana, is not viable as a short-
term option. The lead time necessary to construct the pipeline from Lake Texana will be relatively long and
Formosa Plastics has not started construction of their expanded facility. Therefore, the possible long-term
option is: '

Use Lake Texana water to satisty water rights and purchase contracts within the Lavaca-Guadalupe
Coastal Basin currently supplied by appropriation within the Guadalupe Basin or dedicated
contractual releases from Canyon Reservoir. Appropriate or purchase possible increases in
unappropriated water in either the Guadalupe or San Marcos Rivers in or near CRWA service area.

Improve Coastal Canal System

The majority of water rights served in the Lavaca-Guadalupe and San Antonio-Nueces Coastal Basins
receive their appropriation through the Coastal Canal system. The canal system runs parallel tc the
coastline and serves as a central distribution system. The Coastal Canal System is, however, very
inefficient; and, channel losses through infiltration and bank storage are significant. If the canal losses
could be reduced either by lining of the canals or total replacement with an enclosed conduit, that savings
would, theoretically, become available for appropriation at some other point in the basin. The magnitude
of such a project necessarily precludes it from consideration as a short term option to CRWA. The long-

term option then becomes:
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Use Lake Texana water fo satisfy water rights and purchase contracts within the Lavaca-Guadalupe
Coastal Basin currently supplied by appropriation within the Guadalupe Basin or dedicated
contractual releases from Canyon Reservoir. Appropriate or purchase possible increases in
unappropriated water in either the Guadalupe or San Marcos Rivers in or near CRWA service area.

6.4.8 Recharge of Local Ground Water Formations

Recharging of local groundwater formations is a form of short-term water-banking through creation of
underground reservoirs in appropriate local water bearing formations. Candidate formations must be
either confined or be a relatively tight formation that will limit migration too far from the point of entry. Their
function is to serve as temporary storage to increase the firm annual yield of fluctuating sources. The only
candidate formation for recharge in or near the CRWA service area is the Carrizo Sands in northern Wilson
County. These sands can accept relatively large quantities of recharge and will function well as a short-
term reservoir. However, as there are currently no regulations on pumping from underground formation
not regulated by specially formulated districts, the recharged water would be fair-game for anyone in the
area. In order to control the resource, the CRWA would need to control (preferably threugh ownership) all

of the surface acreage above the recharge formation.
6.4.9 Wastewater Reuse

Wastewater reuse is an effective and increasingly popular method of reducing overall system-water
demands and effectively promoting water conservation. The problem with any wastewater reuse system is
that you need a wastewater supply. The vast majority of CRWA customers rely on some type of on-site
wastewater disposal system, principally septic tanks. Very few of CRWA's water customers are served by
any sort of centralized collection and treatment system that would be conducive to a wastewater reuse

system. Therefore, as there is no source of supply, this option will be dropped from further consideration.
6.5 Supply Option Matrix Evaluation

6.5.1 Limited/No Action Alternative

No Action Altemative

The limited "No Action” Altemative offers by far the simplest engineering approach to solving CRWA's
future water supply problems. The engineering necessary to implement this option will consist of
construction of interconnects between the four WSCs in order to facilitate transfer of available supplies to
areas of demand. The firmness of supply of the No Action Alternative, however, leaves a little to be

desired.
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Assuming a best case development scenario, the first major supply augmentation required by CRWA
members would not occur until the year 2005 (Figures 6-17 and 6-18). This is approximately 15 years from
the starting planning date, so that the No Action Alternative under the best case scenaric would seem to
be a reasonable altemative. Under the probable case scenario CRWA wilt need at least 2 MGD of
additional supply by the year 2000 (Figures 6-19 and 6-20). Therefore the No Action Alternative will still
be a reasonable alternative for the next 10 years. Howevaer, if as assumed in the worst case scenario the
Edwards Underground District either limits pumpage or asks users not located directly over the Edwards
Aquifer to find alternative sources, then approximately 4 MGD of additional capacity in supply would be
necessary in the year 1995 (Figures 6-21 and 6-22). A similar situation would occur if a severe drought
occurred and the Edwards Underground District restricts pumpage to some fraction of the 1984 maximum
diversion rate for all users. Thus, even as a short-term supply option the No Action Altemative is relatively
non-firm (Figures 6-23 and 6-24).

The No Action Alternative offers a very flexible operation in that the only system modifications necessary
would be interconnects between four WSCs. In the short-term, it does not appear that there would be any
serious environmental harm from continued Edwards Aquifer pumpage.

In the long-term, there would not be any unnecessary engineering activities under any of the other
potential development alternatives. However, examination of Figure 6-25 shows that in the long-term the
No Action Alternative is not feasible because the supplies required to meet the future growth demands of
the CRWA members outstrips available supply about the year 2000 under the probable development
scenario and as early as 1995 under the drought condition scenarios. Therefore, the No Action

Altemative is relatively infeasible as a long-term option.
Limi jon Al i

The Limited Action Alternative would involve approaching the Edwards Underground District with a
request for additional permitted diversions from the Aquifer. In the short-term, the firmness of supply
would not be much better than under the No Action Altemative as it is unlikely that the Edwards would
allow the additional 4 MGD of diversion necessary to satisfy demands under a worst case development
scenario. In addition, in the long-term such supplies would also be relatively infirm as it has been
demonstrated that under drought condilions the finite quantities of water available in the Edwards Aquifer
would be severely limited and may not be sufficient to satisfy demands. Flexibility would be the same as
the No Action Alternative; however additional wells intc the Edwards Aquifer in the short and long-term

may have negative impacts on this increasingly stressed water source.
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Figure 6-17
Best Case Projected CRWA Member Future Water
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Figure 6-18
Best Case Projected CRWA Member Future Water
Demand and Required Supplemental Supplies
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Figure 6-19
Probable Case Projected CRWA Member Future Water
Demand and Supplies - No Action Alternative
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Figure 6-20
Probable Case Projected CRWA Member Future Water
Demand and Required Supplemental Supplies
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Figure 6-21
Worst Case Projected CRWA Member Future Water

Demand and Supplies - No Action Alternative
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Figure 6-22
Worst Case Projected CRWA Member Future Water
Demand and Required Supplemental Supplies
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Figure 6-23
Drought Case Projected CRWA Member Future Water
Demand and Supp!
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Figure 6-24
Drought Case Projected CRWA Member Future Water
Demand and Required Suppiemental Supplies

6
=~= Total Domand
Demand/
Supply 5 M Total Supply
(MGD) B Req'd Supply
4
3

N
N
H 4
Z B
H B
H B
H B

1980 1985 1990 1995 2000 2005 2010 2015 2020
Year




Supply
(MGD)

Figure 6-25

Projected CRWA Member Future Required Supplemental Supplies

I Best Case

B3 Prob. Case

B Worst Case

Drought Case

B
i
i
r
|

1980

1985

1990

1995

2000 2005 2010 2015 2020
Year




CANYON REGIONAL WATER SUPPLY STUDY
PRELIMINARY WATER SUPPLY OFTION EVALUATION

6.5.2 Purchase Water From Others

Bl iver Al i

Purchasing water from the GBRA can be accomplished under three (3) possible development scenarios.
The first is the CRWA purchase water from GBRA under a take or pay contract, build their own treatment
plant and directly supply CRWA members. A second alternative is to let the GBRA build and operate the
water treatment plant and and supply service to the CRWA member WSCs as customers. And, a third
altemative is to purchase water from GBRA and utilize the excess capacity in the City of Seguin's water
treatment plant. From an engineering standpoint, construction of a new treatment plant by CRWA or
GBRA would require equal effort and are, thus, both neutral. The size, location and type ot facility
constructed will probably be the same under both scenarios. The water supply to CRWA customers would
be a firm supply guaranteed under a purchase or supply contract. Both systems would be relatively
flexible in that the treatment plants could be easily interconnected to all four CRWA member WSCs. The
environmental impacts created by this option would also be minimal in that there would be no impact to
wetlands, no creation or destruction of aquatic habitat and no net reduction in river flows.

Purchasing water from the GBRA under a take-or-pay contract and freating that water in the City of Seguin
water treatment plant appears to be a superior short-term option, from an engineering standpoint. This
option would delay to some future date construction of a CRWA or GBRA water treatment plant. in the
short-term the supply would still be relatively firm as it would be a purchased contractual amount. In the
long-term however, the supply firmness may be somewhat diminished and limited by the available excess
capacity of the Seguin treatment plant. At some point the CRWA members would be forced to seek an
alternative treatment plant of their own. That point appears to be around 2005. This option is also very
flexible in that the central location of the Seguin treatment plant lends itself to minimization of distribution

system lines.

From an environmental standpoint this is also a very good option in that there would be essentially no
disturbance of terrestrial or aquatic habitats or net reductions in downstream Guadalupe River flows.

New Braupfels/San Marcos

Purchasing raw water or from NBU or the City of San Marcos is a neutral option with respect to
engineering. Either option would require construction of a water treatment plant by CRWA. In the short-
term, supplies could be relatively firm; however, in the long-term it is doubtful that either New Braunfels
Utilities or the City of San Marcos will have sufficient supplies to satisfy the growing demand of the CRWA
members. This option is relatively flexible in that it would allow interconnects between CRWA members

and would allow CRWA to locate the treatment facility at the desired location.
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Purchasing water from the EUWD would involve construction of new wells in the existing GVWSC and
CCWSC fields. In the short-term, the supply would be adequate to satisfy CRWA demands; however, in
the long-term, with the increasing demand on the Edwards Aquifer, it is unlikely that this option will be
sufficient to supply the total long-term demands of the CRWA members. This option aiso would have
short and long-term environmental impacts in that it would be adding stress to an alfeady stressed aquifer
system.

\rrigation Water Rigl

Purchasing irrigation permits and converting them to municipal permits has few engineering obstacles.
The availability of water would still, however, be subject to TWC approval and would be subordinate to all
senior and superior downstream water. Being that there is only 1,300 AF of available irrigation supply
within or nearby the CRWA service area, it is unlikely that the supply would be sufficient to totally satisfy
additional demand in either the short or long-term. In addition this would be a relatively inflexible option, in
that in the conversion from irrigation rights to municipal rights, it is possible that the municipal permit holder
will be tied to the same monthly demand distribution as were in effect under the conditions of the
agricultural permit, i.e., all of the water may be allocated during summer months.

6.5.3. Wells

hallow Well

Developing shallow wells as a significant supply of water for CRWA members would be a difficult operation.
Being near surface water bearing sands which are often quickly drained and contain very little in the way of
substantive volumes of available water, would take a large number of wells to develop even a modest
supply. Therefore, the engineering feasibility of this option is low, as is the firmness of supply. Shallow
formations are recharged only as a result of direct rainfall or stream underflow and run-off, during times of
drought these supplies would be depleted quickly and additional water sources would still be needed to
supply CRWA demands. Incorporation of a large number of wells into a comprehensive management
operation program would be a cumbersome system to manage. Therefore, a shallow well system must be
considered inflexible. Pumping shallow wells will deplete soil moisture in all or in areas surrounding the
well pump fields. This could artificially drain some important surface wetlands and result in changing local

vegetation types.
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Leona Formation

Obtaining water from the Leona gravels would also involve a relatively farge number of wells. The strata is
very thin. Well drawdowns, as discussed in the Southwestern Engineering Inc., Report to the City of
Seguin, are rapid and well fields can experience short-term depletions. In addition the majority of recharge
to the Leona sands comes from underflow and bankflow of the Guadalupe River; therefore in times ot
drought it is likely the sands would not be recharged at a sufficient rate to yield a firm supply to CRWA,

Carrizo-Wilcox Formati

The Carmrizo-Wilcox formation is a deep formation and wells of sufficient capacity to supply CRWA would
have to be drilled to at least 1,200 feet. In addition, it will take approximately 15 miles of transmission line
to get the water from the well field to a central point in the distribution system. However, these are not
unusual or insurmountable engineering obstacles; only expensive. The Carrizo-Wilcox formation will yield
a firm supply for CRWA users throughout the planning period. This well field would be compatible with
other sources; however there may be some minerals problems with the water that would require

construction of a water treatment facility.
6.5.4 Conjunctive Use or Subordination of GBRA Hydropower Rights

Conjunctive use of subordination of hydropower rights offers prebably the most interesting of the long-
term solutions to CRWAs water supply problems. From an engineering feasibility standpoint, the oplion
would be easy to implement, the scenario would be to use GBRA dams H-4 and H-5 as a water supply
system. Releases from H-4 to H-5 as part of the system operation would generate electricity as would
excess flow diversion from reservoir H-5 or dedicated releases for downstream demands from H-5
generate electricity. This constant source of power could then in tum be used to off-set the costs or
supply the power for transfer water from down near Gonzales to CRWA service area. This option would still
require construction of surface water treatment plant. In the short-term, conjunctive use of GBRA
hydropower lakes would yield a firm supply. In the long-term, hydropower dams H-4 and H-5, operated as
a system, may yield a firm supply. However, determination of the firm yield of that system is beyond the
scope of this study. This option would be flexible in that water pumped from near Gonzales could be
entered into the CRWA system at any location. There would be no short or long-term environmental
impacts to this option, in that there would be no creation or destruction of aquatic or terrestrial habitat.
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6.5.5 Appropriation of Surface Water Without Impoundment

There appears to be litlle chance of appropriation of local Guadalupe River flows without impoundment for
consumption by CRWA members. Unappropriated flow data sets generated by the TWC (Table 6-5)
indicate that the stretch of the river between Canyon reservoir and the City of Gonzales has essentially no
firm supplies of unappropriated water.

Guadalupe River Other
Appropriation of surface water without impoundment below GBRA hydrodam H-5 is a feasible option;
however, the firmness of such supplies are questionable. Examination of the unappropriated flow data

set and flow frequency distributions of the Guadalupe River (Table 6-5 and Figure 6-16) show that during
drought periods there may be insufficient water to supply CRWA members.

San Marcos River

Appropriation of surface water without impoundment from the San Marcos River also suffers from apparent
supply problems (Table 6-6). In the short-term when demand is low, the San Marcos River water could
serve as viable adjunct to Edwards Aquifer water and other surface water sources. However, in the long-
term it is doubtful that there is sufficient supply available to carry the CRWA through any significant
drought.

6.5.6 Appropriation Surface Water With Impoundment
iver

Even with impoundment, there does not appear to be sufficient appropriated water in the Guadalupe
River to serve CRWA needs. Construction of an off-channel impoundment or on-channel reservoir of
sufficient volume to accommodate CRWA members would be very expensive because of the large
volume that would be required to produce a firm yield from what are, at best, sporadic divertable flows in
the Guadalupe River. Therefore, this does not appear to be a viable short-term option and a poor long-
term option. 1t is doubtful that a firm supply could be generated at all in the stretch of the Guadalupe River
between Canyon Reservoir and GBRA hydropower dam H-5.

v her

There appears to be sufficient water below GBRA hydropower dam H-5 when appropriated in conjunction
with off-channel storage to supply CRWA needs. However, the supply would require construction of not
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only a surface water treatment plant and off-channel storage but pumping facilities of sufficient size to
deliver the water to the CRWA service area.

San Marcos

The San Marcos River development opfion suffers from many of the same problems as appropriation of
Guadalupe River water within the CRWA service area option. Significant off-channel storage capacity
would be necessary to construct to carry CRWA demands through a critical drought . In addition, location
of the off-channel storage would be located at the extreme edge of the CCWSC service area, which would

require pumpage of long distances to serve the other CRWA members. Thus, this option is not flexible.

Portions of the San Marcos River between San Marcos and Luling are used extensively by sport
fishermen, kayakers, and other recreators. Possible destruction of aquatic habitat or dimension of San
Marcos River flows is likely to be very unpopular.

6.5.7 Transfer of Coastal Basin Demands

Transfer of Coastal Basin Demands to Lake Texana is fraught with a number of engineering problems. In
the short-term, the option may be infeasible in that Formosa Plastics has not yet started construction on its
expanded facilities at Point Comfort: thus, it may take some fime before the transmission lines from Lake
Texana to Point Comfort become available. In addition, it will be a significant engineering undertaking to
construct transmission lines from Point Comfort across Lavaca Bay to Port Lavaca and from the east side of
Port Lavaca to the City's water treatment facility on the west side of town. The supply, however, would be

relatively firm and long-term environmental impacts will be minimal.
6.5.8 Improve Coastal Canal System

Improving the efficiency of the coastal basin canal system would pose a high level of engineering difficulty.
Canals are large; and providing some form of lining wouid require construction of a new parallel system. In
addition, supplies derived from the source would be infirm and subject to seasonal demand distributions

of the original permits.
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6.6 Supply Options Recommended for Detailed Evaluation

The relative advantages and disadvantages of each of the possible supply options are summarized in
Table 6-7.

Based on the total scores of the various options in the evaluation Matrix (Table 6-8), the following supply
options (Table 6-9 - in descending order of score) are selected for further detailed evaluation.

Supply Options

(Tabte 6-9)
Short-term Options Long-term Options
Limited/No Action Purchase Water from GBRA
with CRWA treatment
Purchase water from GBRA Purchase water from GBRA
with Seguin freatment with GBRA treatment
Purchase water from GBRA Wells to the
GBRA with CRWA treatment Carrizo-Wilcox Formation
Wells to the Conjunctive Use/Subordination
Carrizo-Wilcox Formation of GBRA Hydropower Rights
- Appropriation with Impoundment
below GBRA Hydrodam H 5




OPTION

Table 6-7
Supply Option Advantages and Disadvantages

ADVANTAGES

DISADVANTAGES

1. Limited/No Action

a. No Action

b. Limited Action

Least expensive alternative for both short and long term,
no long term costs.

Flexibility is unaffacted for both the short and long term.

No envirenmental impact for both short or long term.

Shatlow aquifer depth.
Minimal cost for well construction.

Short term supply will be relatively firm, under existing
permits and contracts.

Relative low cost for short and long term.

Uncertain future permit status.
Subject to EUD Drought Management.

Supplies may be inadequate during drought condi-
tions.

Short tarm response will increase stress on Edwards
Aquifer by increases, withdrawal rate and increasing
racharge time.

Long-term response multiplies short term impact.

2. Purchase from Others

a. GBRA
(1) CRWA Treatment Plant

Firm supply in short and long term since quantity is
contracted.

In the long term, cost will be inexpensive due to price of
Canyon water is currently $45 (however ther may notbe
the ability to lock in the price for the duration of the
contract).

Vory flexible option to optimize the sytstem for both short
and long term. Construction can be phase as demand
increases.

No environmentat impact for both short or long terms.

Requires surface water treatment plant.

Short term the cost will be expensive because of
GBRA contract is take-or-pay and costs associated
with purchase and building in advance of demand.

in the long term, cost will be inexpensive due to price
of Canyon water is currently $45 a/f (however there
may not be the ability to lock in the price for the
duration of the contract).

Contract cost escalator clause may increase price of
water when new reservoirs are developed in GBRA
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ADVANTAGES

DISADVANTAGES

(2) GBRA Treatment Plant

Costs associated with construction and operation of a
new water treatment plant born by GBRA.

Short and long-term supply very firm. Guaranteed
supply contract.

Supply grows as a function of demand.

No environmental impact for both short or long terms.

Unknown initiat water cost.
Variable cost of water through time.
User ends up paying capital and O & M costs anyway.

Source not controlled by CRWA.

(3) Seguin Treatment Plant

b. NBU/San Marcos

Short-term - limited construction required.

Short-term - purchased water supply very firm.
Short-term - least cost new source alternative.
Long-term initial construction will be for largar CRWA

plant deriving economes of scale through delayed ox-
penditures.

Very flexible option to optimize the system for both short
and long-term. Construction can be phased as demand
increases.

No environmental impact.

Short-term - purchased water supply very firm.

Short-term more flexible contract terms than available
from GBRA.

Very flexible option to optimize the system for both short
and long term. Construction can be phase as demand
increases.

No environmental impact for both short or long terms.

Must secure long-term source.
Long-term - still have to build CRWA treatment plant.
Variable water costs.
Two contracts required:
GBRA Supply Contract
Seguin Treatment Contract
GBRA Supply Contract likely to be take-or-pay.

Short-term option only.

Short and long-term, a treatment plant will have to be
buitt.

Long-term- supply may not be availabie.

Long-term - still need to secure water from GBRA.
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ADVANTAGES

DISADVANTAGES

C.

d.

Edwards District

Irrigation Permits

No surface plant required.
Short-term - firm supply purchased from EUD.

Neutral flexibility as wells will be in the same location
only added capacity.

No environmental impact for both short or long-terms

Enviromental short and long term same amount of water
same as irrigation conditions.

Viable only as shost-term option.

Subjact to Edwards Drought Management Plan.
Still need to develop other sources.

May add stress to aquifer.

Politically unpopular with San Antonio.

Short and long-term will require treatment plant ca-
pacity.

Viable short-term option only.
Only 1300 AFfyr available.

Long-term supply totally insufficient supply.

Need to upgrade permit status at TWC from category
3 to category 1.

Demand distribution may be same as agricultural
permit demand distribution variations may be incom-
patible with actual demands.

Surtace treatment required

All rights newer than 1914 subordinate to GBRA
hydropower rights.

Negotiated purchase of each right.

3.

Woells

a.

Shallow Wells

+ Short and long term easy to construct, no special engi-
neering required, design is simple.

Viable short-term option only.
Rapid well depletion.

Supply drought sensitive.
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ADVANTAGE

DISADVANTAGE

a. Shallow Wells {cont.)

t b. Leona Formation

f

|

c. Carrizo-Wilcox Fermation

Extensive formation; good recharge capability; large
supply but deap; firm supply.

Compatible with existing systems.
No depletion of surface water.

No negative environmental impacts.

Limited quantities.

Inflexible - system aperation difficuit.
Potential significant environmental impacts.
Requires high well to supply ratio.

Short and long-term availability defined by location of
wells.

Potential long-term soil moisture depletion and wet-
lands reduction.

Will require treatment - high costs and technical diffi-
culties, nitrate removal.

Short and long-term limited recharge area and capa-
bility; inexpensive to mine due to shallow hard water;
nitrate high over entire area; could not be relied for
heavy use.

Supply limited.

Soil moisture depletion.

Relatively hard water - may need softening.
Relatively long pumping distances to service area.

May need large well field.
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ADVANTAGE

DISADVANTAGE

4.

Conjunctive Use/Subordination
of GBRA Hydropower Rights

Relatively firm supply.

Can use existing hydropower dams as storage reser-
voirs.

Very fiexible option to optimize the system.
Construction can be phase as demand increases.

No impact on the environment.

Will require treatment plant.

Will require subordination agreement with GBRA.
Will require system operation to develop firm yield.
Wil require appropriation from TWC.

Priority date will be junior to other diverters.

5.

Appropriate S.W. w/o Impoundment

a.

b.

c.

Guadalupe - Lecal

Guadalupe - Below GBRA H-5

San Marcos

Cost will be relatively low.
Must store as much as you could treat as you pump.

No environmental impacts.

Relatively firm supply.
CRWA would hold appropriative right.

No environmental impacts.

Short-term treatment plant needed same for any treat-
ment plant options (same as 2a1).

Short-term no cost for appropriation and immediate
capital expense, same as CRWA but not take or pay.

Short-term manageable flexibility.

Treatment plant will be required.
No firm supply.

Extremely variable and uncertain supply.

May need some storage for firm supply.
Relatively long pumping distance.

TWC appropriation process lengthy.

Non-firm supply without storage.
Relatively long pumping distances.

Long-term relatively expensive, long-tarm pumping
costs without impoundment limited supply.

Depletion of recreational use of San Marcos River for
short and long term, protected habitat a possibility.
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ADVANTAGE

DISADVANTAGE

6.

Appropriate S.W. w/ Impoundment

a. Guadalupe - Local

b. Guadalupe- Balow GBRA H-5

e. San Marcos

Relatively firm supply.

Requires least storage of appropriation options.
Appropriated water is free.

CRWA would hold appropriation rights.

Creation of aquatic habitat.

Relatively firm supply.

Appropriated water is free

CRWA would hold appropriation.
Supportable with higher customer basis.

Creation of impoundment of aquatic habitat.

Appropriated water is free.
CRWA wouid hold appropriation.

Creation of impoundment of aquatic habitat.

Expensive.
Reguires lengthy TWC appropriation process.

Limited to iong-term option.

Too expensive for short-term option.
Subject to lengthy TWC appropriation process.

Limited to long-term optlon.

Relatively non-firm supply.
Would require large storage.
Very expensive.

Short and long-term not as flexible as CRWA, less
firm supply than purchases from Canyon reservoir

Limited to long-term option.

7.

Trans. of Coastal Basin Demands

Improve efficiency of GBRA system.
Relatively firm supply.

Reduced channel losses between Canyon Reservoir
and Victoria.

Requires concurrence of GBRA.
Requires TWC permit review and authorization.

May be expensive to implement.
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8. Improve Coastal Canal System Efficiancy » Reduced channel losses between Guadalups River and Must build parallel channel.
users.

Converted irrigation rights will have sama distribution
factors.

Must have TWC concurrence.
Very expensive.
Seasonal availability.

9. Racharge Local Groundwater Form. Only reliable formation is Carrizo sand.
Need to control tetal surface.
Reguires deep wells,

Fairly long pumping distance to CRWA service arsa.

10. Wastwater Reuse Unsewered service area.
No firm supply available.
Sewer system as well as water system too expensive.

Very inflexible.




Table 6-8

CRWA Water Supply Options Evaluation Matrix

Engineering &/
Engineering Feasibility Firm Supply Flexibility Environmental Total Engineering
Source Option Short-term | Long-term | Shortterm | Long-term | Shont-term | Long-term | Short-term | Long-term [ Shortterm | Long-term
1  Limited’No Actionh
a. No Action 10 10 5 -10 0 o 0 -2 15 2
b. Limited Action 5 5 5 -5 0 0 -1 -2 8 -2
2  Purchass from OTHERS 0 0
a. GBRA o 0
(1) CRWA Treatment Plant 0 o 10 10 2 2 ) 0 12 12
(2) GBRA Treatment Plant 5 0 10 10 2 2 0 0 17 12
{3) Seguin Treatment Plant 5 0 10 5 2 2 0 0 17 7
b. NBU/San Marcos 0 0 10 0 2 2 0 0 12 2
¢. Edwards District 5 5 5 -5 0 0 -1 -2 g -2
d. lrrigation Permits 0 0 -5 -10 -2 -2 0 0 -7 -12
3  Waells 0 0
a. Shallow Wells 5 5 -10 -10 -2 -2 -2 -2 -9 -9
b. Leona Formation -5 -5 0 -10 0 -2 4] 0 -5 -17
c. Carrizo-Wilcox Formation -3 -3 10 10 0 0 2 2 ¢ 9
4  Conjunctive Use/Subbordination 0 0
of GBRA Hydropowsr Rights 2 2 10 10 2 2 2 2 16 16
5  Appropriate S.W. w/o Impoundment 0 0
a. Guadalupe - Local -5 -5 -10 -10 -2 -2 0 0 -17 -17
b. Guadalupe - Below GBRA H-5 -2 -2 5 5 2 2 o 0 5 5
¢. San Marcos 0 0 0 -5 0 0 -2 -2 -2 -7
6  Appropriate S.W. w/ impoundment 0 0
a, Guadalupe - Local -8 -5 10 10 2 2 2 2 6 9
b. Guadalupe - Below GBRA H-5 -8 -5 10 10 2 2 2 2 6 9
¢. San Marcos -8 -5 10 10 2 2 2 2 6 9
7  Trans. of Coastal Basin Demands -5 -5 8 8 2 2 2 2 7 7
8 Improve Coast Canal Sys. Efficiency -10 -10 ¢ -5 -2 -2 2 2 -10 -18
9  Recharge Local Groundwater Form. 0 0
a. Guadalupe Source 0 0
b. Edwards Source 0 0
10 Wastowater Reuse -10 -10 -8 -8 -2 -2 2 2 -18 -18
a/ Supply Evaluation Weighting Issues Range
Enginsering Feasibility Ara there significant engineering challanges to this option? -10 10
Firm Supply Will this option carry CRWA, through drought conditions? With/without augmentation? -10 10
Flexibility How wall does this option fit in with implementation of other options? -2 2
Environmental Habitat Preservation/Creation and other possible environmental impacts. -2 2




Table 6-8 (Continued)
CRWA Water Supply Options Evatuation Matrix

Institutional/Legal b/
Legal Considerations j Institutional Consideration Public Acceptance Total Intitutional TOTAL
Source Option Short-term | Long-term | Short-term | Long-term | Shent-term | Long-term | Short-term | Long-term | Short-term | Long-term
1. Limited/No Action
a. No Action 0 -6 0 6 4 2 4 -14 19 -16
b. Limited Action 0 -6 -4 -6 4 -2 o -14 g -16
2. Purchase from OTHERS
a. GBRA
(1) CRWA Treatment Plant 0 0 -2 2 o 2 -2 4 10 16
(2) GBRA Treatment Plant 0 0 -4 -4 -2 2 -6 2 11 10
(3) Seguin Treatment Plant 0 0 -6 -6 2 2 -4 -4 13 3
b. NBU/San Marcos 0 0 -4 4 ¢ -2 -4 -6 8 -4
¢. Edwards District 0 0 0 0 -2 -2 -2 -2 7 -4
d. Irrigation Permits 0 0 0 0 0 -2 0 -2 -7 -14
3. Wells
a. Shallow Wells -4 ~4 0 0 o 0 -4 -4 -13 -13
b. Leona Formation 0 0 0 0 0 0 c 0 -5 -17
¢. Carrizo-Wilcox Formation 0 0 0 0 0 0 0 0 9 9
4. Conjunctive Use/Subbordination
of GBRA Hydropower Rights 0 0 -8 -6 0 0 -6 -6 10 10
5. Appropriate S.W. w/o Impoundment
a. Guadalupe - Local 0 0 0 0 0 0 0 0 -17 -17
b. Guadalupe - Below GBRA H-5 0 0 0 0 0 0 0 0 5 5
c. San Marcos 0 0 ¢ 0 0 0 0 0 -2 -7
6. Appropriate S.W. w/ Impoundment
a. Guadalupe - Local 0 0 0 0 o 0 0 0 6 9
b. Guadalupe - Below GBRA H-5 0 0 0 0 0 0 0 0 6 9
¢. San Marcos 0 0 -2 -2 -4 -4 -6 -6 0 3
7. Trans. of Coastal Basin Demands 0 0 -6 -6 -6 -6 -12 -12 -5 -5
8. Improve Coast Canal Sys. Efficiency 0 0 -6 -6 -6 -6 -12 -12 -22 -27
9. Recharge Local Groundwater Form.
a. Guadalupe Source 0 0 3 -3 0 0 -3 -3 -3 -3
b. Edwards Source 0 0 -3 -3 0 0 -3 -3 -3 -3
10. Wastewater Reuse 0 0 & 6 4 4 10 10 -8 -8
b/ Supply Evaluation Weighting lssues Range
Legal Restrictions Are there any legal obstical, impepements or restrictions to implementation of this option -8 8
Institutional Considerations What institutional arrangements can/must ba made to facilitate/allow develepment of this option? -6 6
Public Acceptance Will the CRWA members accept this option? WIll other regional and state antitias accept this option? -6 6
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7.0

7.1

DETAILED COST EVALUATION

General

Twenty-three possible future CRWA supply options were formulated for review. Preliminary matrix

evaluations reduced the number of options selected for further detailed economic evaluation to ten; five

short-term and five long-term options. Those ten options are:

7.1.1

7.1.2

Short-Term Options

Limited/No_Action Alternative - Continue pumping from the Edwards Aquifer to the maximum
extent allowed under the conditions of existing permits. Exercise all existing contractual supply
arrangements with the City of San Antonio and NBU for the duration of current and option time
frames and apply to the EUWD for additional permits sufficient to supply the total projected CRWA
growth.

Purchase water from GBRA with treatment by CRWA - Purchase water from GBRA through a take-
or-pay contract and construct CRWA owned and operated treatment facilities near Dittmar Falls at
Lake Dunlap.

Purchase treated water from GBRA - Purchase wholesale treated water from a GBRA owned and
operated facility, located near Dittmar Falls at Lake Dunlap.

Purchase water from GBBA with freatment by the City of Seguin - Purchase water from GBRA on a
take-or-pay contract and use an existing 2 MGD of excess capacity in the City of Seguin treatment
facility until such time as the City needs the capacity. Build additional needed CRWA capacity at
Dittmar Falls.

Develop well fields in the Carrizo-Wilcox Formation - Drill a number of wells into the Carnizo-Wilcox

Formation south of Seguin. As the formation water is known to contain elevated leveis of iron,
surface treatment will be required. This plant would be constructed by CRWA near Dittmar Falls.

Long-Term Options

Purchase water from GBRA with Ireatment by CRWA - Purchase water from GBRA through a take-
or-pay contract and construct CRWA owned and operated treatment facilities near Dittmar Falls at

L.ake Duniap.

Purchase treated water from GBRA - Purchase wholesale treated water from a GBRA owned and
operated facility, located near Dittmar Falls at Lake Dunlap.



CANYON REGIONAL WATER SUPPLY STUDY

DETAILED COST EVALUATION
* Purchase water from GBRA with treatment by the City of Seguin - Purchase water from GBRA on a

take-or-pay contract and use an existing 2 MGD of excess capacity in the City of Seguin treatment
tacility until such time as the City needs the capacity. Build additional needed CRWA capacity at
Dittmnar Falls.

. vel | fields i izo-Wilcox F ion - Drill a number of wells into the Carrizo-Wilcox
Formation south of Seguin. As the formation water is known to contain elevated levels of iron,
surface treatment will be required. This plant would be constructed by CRWA near Dittmar Falls.

. ropri i A_h H-5 - Appropriate
unappropriated surface water downstream of GBRA hydropower dam H-5; construct diversion and
treatment facilities and pump back to the CRWA service area.

With the exception of the short-term Limited/No Action Altemative and the long-term Appropriation of
surface water below GBRA hydropower dam H-5, the most feasible short- and long-term option lists are

the same.

The Limited/Na Action short-term option ranked highest in the matrix evaluation and it has not been
dismissed from further consideration as it clearly offers the least-cost future supply alternative. However,
at this time, the duration and supply quantity viability of a Limited/No Action Alernative is unknown;
making a detailed cost evaluation impossible. Therefore, the detailed cost evaluations will include all long-

term options.

All supply, treatment and distribution system evaluations are predicated on the Drought Condition
Probable Edwards Aquifer Supply Scenario. [EUWD will renew all existing transport permits for one {1)
additional ten year period. Afler ten years all transpert permits will be terminated. And, under Phase Il of
the EUWD Drought Management Plan, all users will be limited to 70% of actual 1984 pumpage.] Tables 7-
1 through 7-5 and Figures 7-1 through 7-3 summarize the projected Probable Drought Condition
demands for CRWA and each respective WSC.

7.2 Phased Improvements

Each of the potential supply and development options was evaluated in five year increments beginning in
1990. Improvements which must be implemented immediately to correct immediate drought condition
deficiencies are shown to occur in 1990. Each five year increment subsequent to 1990 reflects
improvements which must be in place at that time to correct projected supply and/or treatment capacity
deficiencies. Transmission main improvements are shown to occur twice (short-term and long-term

improvements). The initial short-term fransmission main improvements are recommended for

7-2



Table 7-1
Probable Case Drought Condition Supply Option Projection
Greon Valley Water Supply Corporation

Permitted  Grandfathered  Interconnect
Withdrawal Withdrawal With Supply Supply Supply
Demand Demand EUWD From EUWD NBU Deficit/'Surplus| Deficit/Surpius) Deficit/Surplus
Year | (AFir) (GPM) GPM) &/ b/ (GPM) &/ GP (MGD) __{AF/T)
1980 1,905 1,237 583 480 72 -102 -0.15 -164
19685 2,355 1,460 583 480 72 -325 -0.48 -535
2000 2,692 1,669 0 480 0 -1,189 -1.7¢ -1,918
2005 3,001 1,860 0 480 0 -1,380 -1.99 -2,.227
2010 3,289 2,039 [} 480 0 -1,5568 224 -2,515
2015 3453 2,141 0 480 Q -1,66t -2.39 -2,679
2020 3,608 2,237 0 480 0 -1.7567 -2.53 -2,834
o A 1 plan in effect. Drought management plan resticts alowable

drought
withdrawals from EUWD to 70% of 1984 pumpage.

b/ Total 1984 pumpage from EUWD was 1,343.3 AF. Allowable drought condition pumpage is

940 AFyr (583 GPM).

¢/ Assuries existing permit with EUWD axpires in 1095 and is not renewed.
di Assume grandfathered water from Edwards District (685 GPM) is suppied in perpetuity but is reduced
by 30 percent due to drought management restrictions.

o/ Assumes that under the EUWD Drought Management Plan, the amount of water available for purchase
will be equal ta 70% of the amount purchassd in 1984. Gresn Valley WSC purchased 166.3 AF (103 GPM)
of water from NBU in 1984, Seventy percent of that value is 72 GPM.

Table 7-2
Probable Case Drought Condition Supply Option Projection
Springs Hil Water Supply Corporation
Permitted Interconnect
Diversion Rate With Supply Supply Supply
Demand ODemand | From GBRA NBU Deficit/Surplus| Deficit'Surplus| Deficit/ Surplus
Yoar | (AF/iyr)  (GPM) GPM) a/ G bi ¢/ GP| {MGD} (AFHyr)
1990 1519 942 930 178 168 0.24 288
1995 1,792 1,111 930 178 3 0.00 5
2000 2,049 1270 930 178 -162 -0.23 -262
2005 | 2285 1417 930 178 -309 -0.44 -498
2010 2,503 1,552 930 178 444 -0.64 -T186
2015 | 2,629 1,630 930 178 -522 .75 -842
2747 1703 930 1] -J73 111 -1,.247

L2020
a/ Assumes firm diversion rate of 1,500 AF/yr (1.34 MGD) is available through 2020,

b/ Assumas that existing interconnect with New Braunfels is extended through 2019

but expires prior to beginni

o/ Assumes that under the EUWD Drought Management Plan, the amount of water available for purch
will be equal to 70% of the amount purchasad in 1984. Springs Hill WSC purchased 411.9 AF (255 GPM}

ing of 2020,

of water from NBU in 1984, Seventy percent of that value is 178 GPM.

Table 7-3
Probable Case Drought Condition Supply Option Projection
Crystal Clear Water Supply Corporation
Permitted
Withdrawal Supply Supply Supply
Demand Demand | From EUWD | Deficit’Surplus| Deficit'Surplus | Deficit/Surplus

Year | (AFAT)  (GPM) | (GPM) o/ b/ of (GPM) {AF/yr)

1990 1363 845 342 502 -0.72 -810
1996 1,609 987 343 -854 -0.94 -1,056
2000 1,839 1,140 [ -1,140 -1.64 -1,839
2005 2,051 1271 0 1,271 -1.83 -2,061
2010 2,247 1393 0 -1,393 -2.01 -2,247
2015 2,380 1463 ¢ -1,483 2.1 -2,360
2,485 1,528 0 -1 220 -24685

withdrawals from EUWD to 70% of 1984 pumpage.
b/ Total 1984 pumpage from EUWD was 790.1 AF. Allowable drought condifion pumpage is

{_2020 1528 | 220 | 2465 |
&/ Assumes drought rnmaqomont plan in effecl. Drought management plan restricts allowable

553.07 AFAT (343 GPM).
¢ Assumes sxisting penmit with EUWD expires in 1995 and is not renewed.
Table 74
Probable Case Drought Condifon Supply Option Projection
East Ceniral Water Supply Corporation
Interconnect
With Supply Supply Supply
Demand Demand SACWB | Deficit’Surplus| Deficit’Surplus| Deficit/Surplus

Year | (AFfy) _(GPM) (GPM) &/ bY [GPM) (MAD) _ {AF/yr}
1960 1,430 113 491 -395 0.57 -638
1995 1,687 1,048 491 -555 -0.80 -895
2000 1,929 1,196 499 -705 -1.01 -1,137
2005 2,150 1333 49 -842 121 -1,358
2010 2,356 1,461 491 -g70 -1.40 -1,564
2015 2474 1,534 491 -1,043 -1.80 -1,682
2020 2585 1,602 0 -1,602 -2.31 -2,585

a/ Assumes that East Central will continue receiving water from SACWB through 2017.

b/ Assumes that under the EUWD Drought Managemant Plan, the amount of water available for purchase
wil be equal to 70% of the amount purchased in 1984. East Central WSC purchased 1,003.5 AF
{622 GPM) of water fram SACWB in 1984. Severty percent of that value is 491 GPM.




Probable Case Drought Condition Supply Option Projection

Table 7-5

Canyon Regional Water Authority

System Supply Deficit/Surplus Cumulative

Green Valley | Springs Hill {Crystal Clear| East Central CRWA Treatment

WSC WSC WSC WSC Total Requirement
Year (MGD)a/ | (MGD) b/ {MGD) o/ (MGD) d/ (MGD) (MGD)
1990 -0.15 0.24 -0.72 -0.57 -1.20 2.00
1995 -0.48 0.00 -0.94 -0.80 -2.22 4.00
2000 -1.71 -0.23 -1.64 -1.01 -4.60 6.00
2005 -1.99 -0.44 -1.83 -1.21 -5.47 6.00
2010 -2.24 -0.64 -2.01 -1.40 -6.28 8.00
2015 -2.39 -0.75 -2.1 -1.50 -6.75 8.00
2020 -2.53 -1.11 -2.20 -2.31 -8.15 8.00

b/
c/
d/

From Figure 7-1.
From Figure 7-2.
From Figure 7-3.
From Figure 7-4.




Figure 7-1
Drought Case Projected CRWA Member Future Water
Demand and Supplies
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Figure 7-2
Drought Case Projected CRWA Member Future Water
Demand and Required Supplemental Supplies
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Figure 7-3
Projected CRWA Member Future Required Supplemental Supplies
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impiementation in 1990 and reflect lines sized tc meet supply requirements through 2005. A second set
of long-term line improvements are scheduled for in 2005 and reflect lines sized to meet additional system
demands through 2020. Supply, storage, pumping (number and capacity of pumps) and phasing
requirements are assumed to be identical for each short- and long-term distribution system development

option.
7.3 Construction Costs

The major cost components evaluated for each potential supply and development option were:
*  Raw water supply,
+ Treatment,
« Storage,
* Pumping and
« Transmission (limited to pipe sizes = 4 in-diameter).
Supply, treatment, storage and pumping requiremenis were determined based on Texas Department of

Health (TDH) design criteria for public water systems of more than 250 connections or over 750
population. The following is a summary of the TDH criteria.

Il water
+ Total storage capacity - 200 gallons per connection with a maximum of 5.0 MG required.

+ Pressure maintenance facilities - For systems serving more than 2,500 connections, elevated
storage based on 100 gallons per connection with a maximum of 5.0 MG required.

+  Well capacity - Two or more wefls having a total rated capacity of 0.6 gpm per connection.

» Service pumps - Two or more pumps having a total rated capacity of 2.0 gpm per conneaction or
total capacity of 1,000 gpm and able to meet peak demands, whichever is less.

Surtace Water Supply
» Total storage capacity - 200 gallons per connection with a maximum of 5.0 MG required.

» Covered clear well storage or ground storage at the plant of 25% of the total storage capacity, with
a maximum requirement of 1 MG, will be required to provide adequate chlorine contact time.

+ Pressure maintenance facilities - For systems serving more than 2,500 connections, elevated

storage based on 100 gallons per connection with a maximum of 5.0 MG required.
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+ Raw water pumps and transfer pumps - duplicate pumps with each having a rated capacity of 0.6

gpm per connection.
» Treatment plant capacity - 0.6 gpm per connection under normal rated design capacity.

» Service pumps - Two or more having a total rated capacity of 2.0 gpm per connection or total
capacity of 1,000 gpm and able to meet peak demands, whichever is less.

Transmission main sizes were determined based on a maximum normal design velocity of 5 fps, or less,
and an allowable pipe friction loss of 200 ft. A Hazen-Williams roughness coefficient ('C') of 120 was used
for each line size determination.

Other components included in the distribution system evaluation were: cost of engineering related
services; cost of land acquisition; cost for surveying and staking; legal and administrative costs; costs
associated with permits and fees; and, contingencies. A summary of annualized costs for each
distribution system development option is presented later in this section.

7.4 Supply/Treatment

In order to determine overall supply requirements, each WSC was evaluated for availability of supply
versus demand. From these, an overall CRWA demand was determined. Deficits for the CRWA range
from 1.20 MGD in 19980 to 8.15 MGD in 2020 (Table 7-5), assuming no improvements are made to existing
facilities. Green Valley, Crystal Clear, and East Central WSCs each display projected drought condition
supply deficits beginning in 1990. With the exception of the first five-year planning period (1990 to
1995), projected deficits for Green Valley WSC and Crystal Clear WSC increase relatively uniformiy for the
duration of the study period. A dramatic increase in the projected supply deficit for Green Valley and
Crystal Clear occurs in 1995 due to the loss or severe restriction of water supplied from the Edwards
Underground District. A similar dramatic increase in supply deficit is projected for East Central WSC by
2020 due to the expiration of its supply agreement with the San Antonio City Water Board. Springs Hill
WSC appears to have sufficient supplies until the period between 1995 and 2000; however, there may be
some difficulty in servicing the northern portion of the service area due to distribution system limitations.
Treatment capacity improvements are recommended to be made in 2 MGD increments to allow for cost
effective phasing of constructicn. In order to meet projected demands, system treatment capacity
upgrades of 2 MGD each will be required in 1990, 1995, 2000, and 2010.

Other components included in the supply and treatment evaluation were: cost of engineering related
services; cost of land acquisition; cost for surveying and staking; legal and administrative costs; costs
associated with permits and fees; and, contingencies. A summary of annualized costs for each supply and

treatment develepment opt'lon'is presented later in this section.
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7.5 Storage

Total storage and elevated storage requirements have been evaluated for each WSC and the CRWA.
Tables 7-6 through 7-11 provide a summary of these requirements. Based on TDH criteria, none of the
member WSCs is currently deficient in total storage. However, deficiencies in elevated storage capacity
do exist, . Each of the WSCs use hydropneumatic tanks to maintain system pressure. With the exception
of East Centrai WSC, each of the WSCs operates elevated reservoirs to assist in the maintenance of
system pressure. Due to the number of connections which each of the WSCs serve (greater than 2,500),
hydropneumatic tanks cannot be counted as a pressure maintenance source. Elevated storage in the
amount of 100 gallons per connection is required by the TDH for systems which serve greater than 2,500
connections. Based on the number of connections projected for 1990, East Central WSC is deficient in
elevated storage in the amount of 286,900 gallons in 1990.

7.6 Pumping

Infrastructure pumping requirements were determined using TDH design criteria. Based on projected
supply requirements, Springs Hill and East Central WSCs are currently deficient in pumping capacity in the
amounts of 1,500 gpm and 2,918 gpm, respectively. Crystal Clear WSC is projected to be deficient in the
amount of 1,170 gpm by 2000 with Green Valley WSC projected to be deficient in the amount of 248 gpm
by 2005. Tables 7-12 through 7-16 summarize projected pumping requirements through 2020. Table 7-

17 summarizes phased improvements to the pumping system.
7.7 Transmission Mains

Transmission main systems were developed for each of the five supply scenarios being evaluated. Due to
the large area served by the CRWA, line length and size contribute substantially to the anticipated cost of
the altematives being evaluated. Therefore, four-inch diameter lines were the smallest lines included in
the transmission system evaluation. Lines smaller than four-inches are assumed to be part of the WSC
distribution system and excluded from this cost evaluation. In order to minimize the cost of installing tines
to serve individual service areas, certain lines were oversized to accommodate flows for combinations of
service areas. Thus, if a line were needed to transport water from Point A 1o Point B and that line passed
through Service Areas C, D, and E, only one line would be installed. The first portion of the line would be
sized to serve areas C, D, and E. Upon exiting Area C, the line size would be reduced to that needed to
serve areas D and E. Upon exiting Area D, the line is sized only 1o serve Area E. Individual portions of the
overall transmission main system were sized based on estimated demands in the areas the lines serve.

Demands were estimated based on existing plant focations.

Plant locations were evaluated to determine what percentage of total system storage and pumping they

provided for each WSC. Demand percentages were assigned to each plant location. Projected demands
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Table 76

Summary of Total and Elevated Storage Raguirements

Green Valley Water Supply Corparation

Total Totad Total Total Taotal Elevated
Storage Elev. Storage Slorage Elev. Storage Storage Storage
Projected Required Required Existing Existing Deficit/Surplus DeficiySurplus
Year | Connections {Gallons) (Gailons) {Gailons)_ (Gallons} (Gailons) {Gaflons}
1990 3,727 745,400 372,700 2,198,000 600,000 1825300 227.300
1985 4,515 903.000 451,500 2,198,600 600,000 1,746,500 148,500
2000 5,202 1,060,400 530.200 2,198,000 60¢.000 1,667,800 69.800
2005 6,074 1,214,800 . 607,400 2,198,000 600,000 1,590,600 -7,400
2010 §,848 1,369,200 £84.600 2,198,000 606,000 1,513,400 84,600
2015 7,289 1,457,800 728,900 2,198,000 600,000 1,469,100 -128,900
2020 7,732 1,546,400 773,200 2,198,000 600,000 1,424,800 173,200
Table 7-7
Summary of Total and Elevated Storage Requirements
Springs Hill Water Supply Corporation
Total Total Total Total Totai Elevated
Storage Elev. Storage Storage Elev. Storage Storage Storage
Projected Roqguired Required Existing Existing Deficit/Sumplus Deficit/Surpius
Year | Connections {Gallons) {Galions) {Gallons) {Gallons) (Gallons) (Gailons)
1990 3,205 541,000 320,500 1,870,000 602,000 1,549,500 281,500
1995 3,882 776,400 388,200 1,870,000 602,000 1,481,800 213,800
2000 4,559 911,800 455,900 1,870,000 802,000 1,414,100 148,100
2005 5223 1,044,600 522,300 1,870,000 602,000 1,347,700 79.700
2010 5.887 1.177.400 588,700 1,870,000 §02.000 1,281,300 13,300
2015 6,268 1,253,600 626,800 1,870,000 602,000 1,243,200 -24,80¢
2020 6,648 1,329 80O 664,900 1,870,000 602,000 1,205,100 -62.900
Table 78
Summary of Total and Elevated Storage Requirements
Cﬁsl.aﬁlear Water Supply Corparation
Totat Totai Total Total Total Elevated
Storage Elev. Storage Storage Elev. Storage Storage Storage
Projected Required Raquired Existing Existing Deficit/Surpius Deficit/Sumpius
Year | Connections _{Gailons} {Gallons) {Gallonsg) {Gailons) (Gallons) {Gailorns)
1990 3.086 617.200 308,800 3.265,800 504,000 2.957,200 195,400
19985 3,738 747,600 373,800 3,265,800 504,000 2,892,000 130,200
2000 4,390 878,000 439.000 3,265,800 §04,000 2,826,800 85.000
2005 5,030 1,006,000 503,000 3,265,800 504.000 2.762,800 1,000
2010 5,669 1,133,800 566,900 3,265,800 504,000 2,698,300 -62.900
2015 6,036 1,207,200 603,600 3,265,800 504,000 2,662,200 -99,600
| _2020 6,403 1,280,600 640,300 3,265,800 504,000 2,625,500 -136.300
Table 7-9
Summary of Total and Elevated Storage Requirements
East Central Water Suoply Corporation
Total Total Total Tata} Total Elevated
Storage Elev. Storage Storage Elev. Storage Storage Storage
Projected Required Required Existing Existing Defict/Surplus Deficit/Surplus
Year | Connections {Gallons} {Gailens) {Galions) {Gailons}) (Gajfions) (Gallons)
1920 2.869 573,800 286,900 561.000 0 274,100 -286,900
1995 3,475 695,000 347,500 561,000 0 213,500 347,500
2000 4,081 816.200 400,100 561,000 a 152,900 -408,100
2005 4,676 935,200 467,500 551.000 g 93,400 -487,600
2010 5.270 1,054,000 527,000 581,000 0 34,000 -527.000
2015 5.611 1,122,200 561,100 561,000 0 -100 561,100
2020 5,952 1,180,400 595,200 561,000 a -34,200 -595,200




Table 7-10
Summary of Total and Elevated Storage Requirements
Canyon Reglonal Water Authority

Total Total Total Total Total Elevated
Storage Elev. Storage Storage Elev. Storage Storage Storage
Projected Requlred Required Existing Existing Deficlt/Surplus ~ Deficlt/Surplus
Year Connactlons (Gallons} (Gallons) {Gallons) {Gallons} {Gallons} {Gallons}
1990 12,887 2,577,400 1,288,700 7,894,800 1,706,000 6,606,100 417,300
1985 15,610 3,122,000 1,561,000 7,894,800 1,706,000 6,333,800 145,000
2000 18,332 3,666,400 1,833,200 7,894,800 1,706,000 6,061,600 -127,200
2005 21,003 4,200,600 2,100,300 7.894 800 1,706,000 5,794,500 -394,300
2010 23,672 4,734 400 2,367,200 7,894,800 1,706,000 5,827,600 -661,200
2015 25,204 5,000,000 2,520,400 7,894,800 1,706,000 5,374,400 -814,400
2020 26 736 5,000,000 2,673,600 7,894 800 1,706,000 5,221,260 -967.600
Table 7-11
Elevated Storage Cost and Scheduling
Canyon Reglonat Water Authorlty
Suggested Estimated
Elevated Estimated Elev. Storage
Storage Unit Cost Cost
Year {Gallons) ($Gat) {$)
1990a/ 500,000 0.90 $450,000
1995 0 0.00 $0
2000 0 0.00 $0
2005/ 100,000 1.00 $100,000
2010¢/ 250,000 0.80 $225,000
2015d/ 175,000 0.95 $166,250
2020 0 0.00 30

a/ 500,000 gallon tank for East Central WSC
b/ 100,000 gallon tank for Green Valiey WSC
¢/ 100,000 galion tank tor East Central WSC
150,000 gallon tank tor Crystal Clear WSGC
d/ 75,000 gallon tank for Springs HIl WSC
100,000 gallon tank for Green Valley WSC




Table 7-12

Pumping Requirements/Deficit/Surpius
Green Valley Water Supply Corporation

Required Available Pumping
Projected Pumping Pumping  Deficit/Surplus
Year Connections {GPM) {GPM) {GPM)
1990 3,727 7,454 11,900 4,446
1995 4,515 9,030 11,800 2,870
2000 5,302 10,604 11,900 1,296
2005 6,074 12,148 11,900 -248
2010 6,846 13,692 11,900 -1,792
2018 7,289 14,578 11,900 -2,678
2020 7,732 15,464 11,500 -3,564
Table 7-13
Pumping Requirements/Defict/Surplus
Springs Hill Water Supply Corporation
Required Available Pumping
Projected Pumping Pumping  Deficit/Sumplus
Year Connaections (GPM) {GPM) (GPM)
1980 3,205 6,410 4,910 -1,500
1995 3,882 7.764 4910 -2,854
2000 4,559 9,118 4,910 4,208
2005 5,223 10,446 4,910 -5,536
2010 5,887 11,774 4,910 -6,864
2015 6,268 12,536 4,910 7626
2020 6,649 13,298 4,310 -8,388
Table 7-14
Pumping Requirements/Deficit/Surpius
Crystal Clear Water Supply Comporation
Required Available Pumping
Projected Pumping Pumping  Deficit/Surplus
Year Connections (GPM) (GPM) (GPM)
1990 3,086 6,172 7,810 1,438
1995 3,738 7.476 7,810 134
2000 4,390 8,780 7,610 -1,170
2005 5,030 10,060 7.610 -2,450
2010 5,669 11,338 7.610 -3,728
2015 6,036 12,072 7610 -4,462
2020 6,403 12,806 7,610 5,196
Table 7-15
Pumping Requirements/Deficit/Sumplus
East Central Water Supply Corporation
Required Available Pumping
Projected Pumping Pumping  Deficit/Surpius
Year Connections (GPM) __(GPM) (GPM)
1990 2,869 5,738 2,820 -2,818
1995 3,475 6,950 2,820 4,130
2000 4,081 8,162 2,820 -5,342
2005 4,676 9,352 2,820 -6,532
2010 5,270 10,540 2,820 -7.720
2015 5,611 11,222 2,820 -8,402
2020 5,952 11,904 2,820 -9,084




Table 7-16

Pumping Requirements/Deficit/Surplus
Canyon Regional Water Authority

Raquired Available Pumping
Projected Pumping Pumping  Deficit/'Surplus
Year Connections {GPM) {GPM) _(GPM)
1990 12.887 25774 27,240 1,466
1995 15,610 31,220 27,240 -3,980
2000 18,332 36,664 27,240 -9,424
2005 21,003 42,006 27,240 -14,766
2010 23,672 47344 27 240 -20,104
2015 25,204 50,408 27,240 -23,168
2020 26,736 53472 27,240 -26,232
Table 7-17

Cummulative Pumping Requirements and Estimated Costs
Canyon Regional Water Authority

Number of |Estirnated
Required Available Pumping | Supplemental Cost of
Projected Pumping Pumping  Deficit/Surplus Pumps Supplemental

Year Cannections ({GPM) (GPM)a/ (GPM) Required Pumps
1990 12,887 25,774 27,240 1,466 ¥} $0
1995 15,610 31,220 27.240 -3,980 9 $54,000
2000 18,332 36,664 31,220 -5,444 12 $72.000
2005 21,003 42,006 36,664 -5,342 12 72,000
2010 23672 47 344 42,006 -5,338 12 $72,000
2015 25,204 50,408 47,344 -3,064 7 $42.000
2020 26,736 53,472 50,408 -3,064 7 $42,000

a/ Assumes previous delficit is added to current available total.

b/ Based on using 450 gpm pumps rated at 50 HP and 200 ft TDOH. Cost per pump, installed, is assumed

to be $6,000.
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for the years 2005 and 2020 were used to pro-rate demands through each WSC. Line sizes were
caiculated based on flow combinations through each line segment. Schematics for each supply option
are presented which show the demand percentages and the line designations. Summaries of demands
and line sizes accompany each schematic. An explanation of the location and size of the transmission
mains opfions is presented below.

7.8 Cost Evaluation Summary

The following sections are a sequential listing of CRWA water supply options based on the matrix
evaluation of Section 6. Cost Cption 1 is considered the most cost effective; Option 5 the least cost
effective.

7.8.1 Option 1 - Purchase Water from GBRA with Treatment by CRWA

Option 1 assumes that the CRWA constructs a surface water treatment facility below Dittmar Falls and
purchases water from GBRA for treatment. Figure 7-4 illustrates the path which water is supplied to the
various WSCs. Water is supplied 1o the system in two directions. Crystal Clear WSC is serviced by a
transmission main which extends across the Guadalupe River and then along Hwy 758 to Hwy 123 (line
L8). From the intersection of Hwy 758 and Hwy 123, water is distributed throughout the remainder of the
Crystal Clear system. Water is supplied to the remaining three WSCs through a transmission main which
extends west from Dittmar Falls to Hwy 725 (line L39). From here, flow is directed north along Union Wine
Rd. to the northern reaches of the Green Valley system (line L40). Service to the remainder of Green
Valley and the remaining WSCs is provided through line £38. Line L33 is sized to service only Springs Hill
WSC. Line L43 is sized to service on East Central WSC. Lines L1, L2, L18, L46, and L47 are not used in
this option. Table 7-18 summarizes flows, pipe sizes, and estimated costs for individual sections of the
fransmission main system for the initial phase of line instaliation. Estimated transmission main construction
costs for Phase | is $3,539,000. Estimated transmission main construction costs for Phase il is
$2,042,500. Table 7-19 summarizes the second phase of line installation.

Total costs for Option 1 phased installation of treatment and distribution facilities, taken forward at an
annual inflation rate of 4% per year to the actual date of expenditure, are shown in Tables 7-20 and 7-21.
Total annualized costs for all phases of Option 1 installation, including the cost of water under three
possible take-or-pay options (2,250 AF/yr, 4,500 AF/yr, and 9,000 AF/yr) are shown in Tables 7-22
through 7-24. Total CRWA cost per 1,000 gal, total annual costs and total cumulative costs (all assuming

no rate-leveling financing mechanisms in place) for Option 1 are shown in Figures 7-5 through 7-7.
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Phasae | Instailation of Major Transmission Mains

Tabla 7-18

Purchase Watar From GBRA With CRWA Treatmant {1980-2005)

Desxgn Cajculated Design Approximate Estimated
Flow Design Pipe Pipe Actual Pipe Pipe Cost of
Line Rate Velocity Diameter Diarneter Valocty Length Unit Cost Pipe
Deasignation {MGD) {FPS) {In} (In) (FPS) (Ft} (&Fy (%)

L1 - - - - - 400 - -

L2 - - - - - 44,000 - -

3 0.92 5.0 7.2 8 4.1 8,600 8.00 $68,800

L4 0.64 5.0 6.0 8 23 16.000 8.00 $128,000

LS 0.28 5.0 47 8 1.7 30,000 8.00 $240,000

Ls 0.09 5.0 23 4 1.5 32,060 - -

L7 0.92 5.0 72 8 4. 5,000 3.00 $40.000

L8 1.83 5.0 102 14 28 45,000 14.00 $644,000

L9 0.92 5.0 7.2 8 4.1 14,000 8.00 $112,000
L1C 022 5.0 35 8 1.7 22,000 4.50 $99,000
L1t 0.1 5.0 2.5 4 1.9 22,000 - -
L12 0.11 5.0 2.5 4 1.9 16,000 - -
L3 0.70 5.0 63 8 3.1 15,000 8.00 $120,000
L14 0.51 5.0 54 6 4.0 4,000 4.50 $18,000
L5 0.13 5.0 2.7 4 23 17,000 - -
Lis 0.38 5.0 47 8 3.0 8.000 4.50 $36,000
L17 0.1 50 25 4 1.9 22,000 - -
L8 - - - - - 14,000 -

L19 0.21 5.0 34 4 37 8,000 - -
L20 0.02 5.0 1.1 4 0.4 2.600 - -
L21 0.23 5.0 3.6 4 4.1 4,500 - -
L22 0.40 5.0 48 8 3z 9,400 4.50 342,300
L23 0.42 5.0 4.9 6 a3 7,000 4.50 $31.500
L23A 0.44 5.0 5.0 6 35 800 4.50 $3.500
L24 0.01 5.0 0.9 4 02 13,000 - -
L25 0.04 5.0 15 4 0.7 22.000 - -
L26 0.01 5.0 0.7 4 0.2 8,000 - -
27 0.03 5.0 1.3 4 0.5 50,000 - -
L28 0.15 5.0 2.9 4 2.5 10.000

L29 0.01 5.0 0.9 4 02 11,000 - -
L30 0.13 5.0 2.7 4 2.3 12.000

L31 0.02 50 1.1 4 0.4 16,000 -
L3z 0.1 5.0 25 4 2.0 14.000 - -
L32A oM 5.0 2.5 4 2.0 18.000 -
L33 0.21 5.0 34 4 37 8.000 . -
124 243 5.0 1.7 12 4.3 10.000 12.00 $120.000
L3s 0.42 5.0 4.9 6 33 4,000 4.50 $18,000
L3e 1.39 5.0 8.9 10 39 12.000 10.00 $100,000
L37 2.25 5.0 113 12 44 8.000 12.00 $96.000
L38 2.45 5.0 1.8 12 4.8 13.000 12.00 $156.000
L3g 3.54 50 14.4 16 4.0 5,300 16.00 $84,800
L40 1.19 5.0 8.2 10 34 26.500 10.00 $265,000
L41 0.56 5.0 5.6 3 2.5 31,500 8.00 $252,000
L42 0.50 50 5.3 6 3.9 16,000 4.50 72,000
L43 1.21 5.0 83 12 24 42.000 12.00 $504,000
L44 0.16 5.0 3.0 & 1.2 32.000 4.50 $144 000
L45 0.48 5.0 5.2 8 2.1 18.000 8.00 $144,000
L46 - - - - - 142.000 - -
L47 - - - - - 50.000 - -

Totat Estimated Major Line Cost $3,539,000




Table 7-19

Phase i} Instaflation of Major Transmission Mains
Purchase Water From GBRA with CRWA Treatment (2005-2020)

Desgn Caliculated Cesign Appreximate Estimated
Flow Design Pipe Ppe Actual Ppe Ppe Cost ot
Line Rate Velocity Diameter Diameter Vaiocity Langth Unit Cost Ppe
Designation {MGD) (FPS) {In} (In} IEPS) {Fh {&FH (%)

L1 - - - - - 400 - -

L2 - - - - - 44,000 - N

L3 0.19 50 32 4 33 8,600 - -

L4 0.13 5.0 27 4 23 16,000 - -

Ls 0.08 50 21 4 14 30,000 - -

L6 0.02 50 1.0 4 0.3 32,000 - -

Lz 0.19 5.0 32 4 33 5,000 - -

L8 037 5.0 4.6 8 1.8 45,000 8.00 $368,000

L9 0.19 50 az 4 a3 14,000 - -
L10 0.04 5.0 1.6 4 0.8 22.000 - -
L1 0.02 5.0 1.1 4 0.4 22,000 - -
L2 0.02 5.0 1.1 4 0.4 16,000 - .
L13 0.14 50 23 4 25 15,000 - -
L14 0.10 5.0 24 4 1.8 4,000 - -
L15 0.03 5.0 1.2 4 0.5 17,000 - -
L16 0.08 5.0 21 4 14 8,000 - -
L7 0.02 5.0 1.1 4 0.4 22.000 - -
L18 - - - - - 14,000 - -
L1g 0.31 50 42 6 25 8,000 4.50 $36,000
120 0.03 5.0 1.4 4 0.6 2.500 - -
21 035 5.0 4.4 & 27 4,600 4.50 $20,700
122 0.62 5.0 59 8 4.9 9,400 4.50 342,300
23 0.64 50 8.0 & 5.0 7.000 4.50 $31,500
L23A 0.67 5.0 8.2 8 kRY 300 8.00 36,400
L24 0.02 5.0 1.1 4 0.4 13.000 - -
L25 0.06 50 1.8 4 1.1 22,000 - -
126 0.01 5.0 09 4 0.2 8,000 - -
L27 0.05 50 1.6 4 0.8 50,000 - -
L28 0.22 5.0 s 4 39 10.000 -
L29 0.02 5.0 1.1 4 0.4 11,000 -

L30 0.20 5.0 3.4 4 3.6 12.200 -
L3t 0.03 5.0 1.4 4 0.6 16,000 -
L32 0.17 5.0 31 4 3.0 14,000 - -
132A 0.17 5.0 3.1 6 1.3 18,000 4.50 $81.,000
L33 0.31 5.0 42 6 25 8.000 4,50 $27.000
L34 0.53 50 55 6 4.2 10,000 4.50 $45,000
L35 0.11 5.0 25 4 2.0 4,000 - -
L38 1.15 5.0 8.1 10 3.3 10.000 10.00 $100.000
L3z 1.93 5.0 105 12 3.8 8,000 12.00 $96,000
L8 1.99 50 10.6 12 39 13,000 12.00 $158,000
139 2.31 50 114 12 4.6 5,300 12.00 $63,600
L40 0.32 5.0 4.3 6 2.6 26,500 4.50 $119.250
L41 0.15 5.0 2.9 [ 1.2 31.500 4.50 $141.750
L42 0.14 50 2.8 4 2.4 16,000 - -
L43 1.10 5.0 7.9 10 31 42,000 10.00 $420,000
La4 0.14 5.0 28 6 1.1 32.000 4.50 $144,000
L45 0.44 50 5.0 8 2.9 18.000 3.00 $144,000
L46 - - - - - 142,000 - -
L47 - - - - - 50,000 - -

Total Estimated Majef Line Cost - $2.042.500




Table 7-20

Estimated Treatment Plant Costs
Purchase Water From GBRA With CRWA Treatment a/
Total Cost

Function 1990 1995 2000 20056 2010 2015 2020
1. Construction Cost

a. Pumping Facilities $0 $30,418 $37,006 - $54,778 - -

b. Treatment Works $2,500,000 $1,824,979 $2,220,368 - $3,286,685 - -

¢. Transrnission Mains $0 $0 $0 - $0 - -
2. Engineering b/ $125,000 $92,770 $112,860 - $167,073 - .
3. Land o/ $100,000 $0 $0 - $0 - -
4. Surveying and Staking d/ $150,000 $111.,324 $135,442 - $200,488 - -
5. Legal and Administration e/ $62,500 $46,385 $66,434 - $83,537 - -
8. Permitting and Fees f/ $50,000 $37,108 $45,147 - $66,829 - -
7. Contingencies g/ $250,000 $185,540 $225,737 - $334,146 - -

{Total $3,237,500 $2,328,522 $2,833,003 - $4,193,536 - -
a/ All costs assumes 1990 dollars inflated a 4% per year..
b/ Assumas 5% of total construction cost.
¢/ Based an curmrent estimated cost of $56,000Vacre.
d/ Based on 3% of construction cost.
o Based on 2.5% of construction cost
 Based on 2% of construction cost.
g/ Based on 10% of construction costs.
Table 7-21
Estimated Transmission Line Costs
Purchase Water From GBRA With CRWA Treatment a/
Total Cost
Function 1990 1995 2000 2005 2010 2015 2020

1. Construction Cost

a Pumping Faciliies $0 - - 80 - - -

b. Treatment Works $0 - - $0 - - -

¢. Transmission Mains $3,539,000 - - $3,678.427 - - -
2 Engineering b/ $178,950 - - $183,921 - - -
3. Land ¢/ $0 . - $0 - - -
4. Surveying and Staking d/ $212,340 - - $220,706 - - -
5. Legal and Administration e/ $88.475 - - $91.981 - - -
8. Permitting and Fees f/ $70,780 - - $73,569 - - -
7. Contingsncies g/ $363,900 - - $367,843 - - -

[Total $4.441,445 - - $4,616,426 - - -

a/ All costs assumes 1990 dollars inflated a 4% per year..
b/ Assumes 5% of total construction cost.
¢ Based on cument estimated cost of $56,000/acre.

d/ Based on 3% of construction cost.

o Based on 2.5% of construction cost

¢ Based on 2% of construction cost.

9/ Based on 10% of construction costs.
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Tabie 7-22

Cost A 3 of CRWAF T ang Di

Option

i

(2250 AF yr Purchass (ncrement)

| ™ | e

Phnlhl J P!lne'

OAMJ

rmbl J Plant o/

' Trimnt L Capttai ] O&M
thr.v Line 7 Line gy

Line h/ ]_leg ]

Demenc | Purchased | Costof

Cumuigtive | Cost/1,000

*(MGD} Water ¥ Treated

1980 247,579 125,000 412579 384,522 176,950 571,472 1,082,611 1 1,082611

1991 287,579 130,000 417,578 394,522 184.028 578.550 1.88 200 $8.580 1.084.689 | 2,177,300 1.5
19092 287,579 138,200 422,779 304 522 191.389 585911 232 200 8,580 1,107.250 | 3.284,550 1.31
1993 287,570 140,608 428,187 04,522 199,045 593,567 277 200 98,580 1,120,314 | 4,404,864 111
1994 287579 | tas282 433811 | 394,522 | 207.008 801.529 2.2t 200 98,560 | 1,133,900 | 5,538,763 097
1908 | sersv | 1mo0se | 20887 | serro 730.267 | 39432 | 25287 606,809 265 400 200827 | 1588907 | 7127886 [ 110
1908 287579 158,185 | 206837 96,481 749,061 394,522 | 223498 818,420 284 4.00 239877 | 1,607,308 | 8,734,974 115
1997 287.5719 184 491 208,887 100.340 758,247 394,522 232,854 627.378 402 4.00 29827 1,628.450 | 10,281 424 1.1
1998 287.579 171,071 206,827 104.35¢ 780,840 304.522 242,168 836,690 an 4.00 229.877 1,648,957 | 12,007.781 1.07
1999 267579 | 177904 | 208837 | 108528 780857 | 394,822 | o251pss 848,377 39 4.00 239827 | 1,667,081 | 13,674,842 1.04
2000 287.579 188,031 206,837 112,869 251,648 112,87¢ 1,156,833 364,822 281,929 855,451 4.58 8.00 a59.740 2.173,024 | 15847867 1.30
2061 287,579 192,432 206,897 117,384 251,648 117,385 1173264 | 394,522 272,406 666,920 476 6.00 353740 | 2.180.832 | 18,047,799 1.27
2002 287.57% 200,129 206,837 122,079 251,648 122,080 1,190,352 | 394,522 283.303 677,825 494 8.00 358,740 | 2227917 { 20.275.715 1.24
2003 287,579 208,134 206,837 126,962 251,648 126,963 1,208,123 | 4522 294,608 890,157 511 8.00 350,740 | 2.257.020 | 22,532,728 1.2
2004 287,579 216,460 208,897 132.041 251,648 132,042 1.226.606 394 8522 306,420 700,042 529 8.00 % 740 2,287,288 | 24.820,022 1.18
2008 207,579 225,118 206,837 137,322 251,548 197,324 1,248,827 | 394.522 18677 410,065 183,920 [ 1,307,184 547 6.00 532.503 | 2,085,515 | 27,905,538 158
2006 287.579 234,123 206.837 142815 251,648 142817 1265818 | 394522 W44 410,065 191.277 1,327,288 583 6.00 532,508 3,125,608 | 31,031,147 1.52
2007 287,579 243,488 206,837 140,528 251,648 148,529 1.206,608 | 394,522 344,881 410,085 198,920 | 1,348,196 5.80 6.00 532,503 | 2,167,307 | 34,108,458 1.50
2008 287,579 253.227 206.837 154,469 251 648 184,470 1,308.230 394,522 358,468 410,085 208,885 1,380,841 598 8.00 532503 3.210674 | 37,408,128 148
2000 287,579 263,356 206837 160,648 251,648 160,649 1.330.717 | 394,522 372807 410,065 215160 | 1392553 .13 6.00 532803 | 2255774 | 40.664903 1.46
2010 287.579 272,890 208.837 167.074 281,648 167,078 372.501 167,073 1.893,677 394.522 387.719 410,085 n.767 1,418,073 629 8.00 710.004 4,019.754 | 44 684,657 178
2011 287,579 284 B4 206.837 173,756 251 648 173,758 a72.501 173,756 1,924,681 94,522 403.228 410,065 22217 1.440,533 £.38 .00 710,004 407518 | 48.758.57% 178
202 297,579 296,240 208.837 180.707 251,648 180,700 372.501 180,708 | 1,956,928 | 394.522 419,357 410,085 242,028 | 1.488.971 6.47 8.00 710,004 | 4,132.001 | 52892775 1.75
2013 287,579 308,089 206.837 187,938 251,648 187,937 372,50 187,934 | 1,890460 | 384.522 435,131 410,088 251,707 ) 1402426 6.57 8.00 710004 | 4,192.890 | 57,065,666 1.78
2014 207.579 320413 206,837 185452 251,648 198,454 372.501 195 452 2,025,336 | 30452 483,577 410,065 261,776 1.519.940 6.668 8.00 710,004 4255280 | 51,340,945 175
2018 287,579 333,230 206.837 203.270 251,648 272 372.501 203,270 | 2,061,807 } 394522 471,720 410,085 T2247 | 1.548.384 878 a.00 1.08097% | 4,681,140 | 66,002,088 1.88
2018 267,579 348,589 208837 211,401 251,648 211,409 ar2.sn 211,40 2,089,329 354,522 490,589 410,065 283,138 1,578,312 899 8.00 050,979 | 4728620 | 70.730.706 1.85
2017 287,579 380,421 206.837 219857 251,648 218,860 372.501 219,857 2,139,550 394,522 51012 410,085 254 482 1,608.261 724 8.00 1,050.976 | 4.798.800 | 75,529.506 1.82
2018 207 579 374,838 206837 28652 251,648 228654 372,500 228,681 2178250 | 204,522 330,821 410,065 308.240 1.641 448 748 8.00 1050978 | 4871.787 | 80.401.292 1.78
2019 287579 | 369831 | 208837 | 237788 | 251648 | 207800 | a7Rsor | 2rrey | 2221791 | asas22 | ss1848 | <0085 | 318480 | 1674823 7.7 8.00 1,050.97% | 4.947,003 | 85348988| 175
2020 405428 206,837 247.310 251,648 247.312 372,50 247,300 1,978,341 573.919 410.063 231,230 1,315.214 7.87 8.00 1,050.979 | 4,344,334 | 86,693,520 1.48

&/ Based On an inkisl capdsl expenditurs of $3.237,500 in 1990 and amortzed at 8% APR jor 30 years.

b 0.05% of construction cost infiated at 4% per year.

«/ Based on a capital expenciture of $1,913,500 (1990 dollars) inflgted ot 4% per year 10 1995 ($2.320,522) and amortized st 8% APR for 30 yeans.
o Based on & capital sxpenditure of 31,913,900 (1980 doliars) inflsted &t 4% per yaar 10 2000 ($2.833.000) and amortized & 8% APR for 30 years.
o Based on & Capital sxpenciture of $1,913,900 (1990 dollars) inflated at 4% per year to 2010 ($4.,193,500) and amortized at 8% APR for 30 years.
#/ Based on an initiel capital axpenditure of $4,441,445 in 1990 and amortized at 8% APR for 30 yeara.

¢/ 0.05% of construction cost inflated at 4% per yedr.

h Based on & capital sxpenditure of $2.583,300 (1990 doliars) infiated at 4% per year to 2005 ($4,618,428) and amortized &t 8% APR for 30 yédrs.
¥ Banad on $44/AF inflated at 4% per year.
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- Table 7-21
‘— Cost Analysis of CRWA P T and DI Cption
| ﬂi ) (4.500 AFAr Purchass Incrament)

Year Capial OZM l Caphtal ] OaM i Cqmd1 OaM i Capitel l OaM rTmm l Capitaf OaM { Capital I OaM T Line J Demend | Purchased | Costof Toml | Cumuistive | Cost/1.000
~ L J Plant 8/ Plant b Plane/ Plart b Plant o/ Plant b/ Pant o/ Plant b/ Cost Line f/ Lineg/ Line b/ Lineg/ Comt (MGD) {MGD) Water v Cost Cost . Treated
” 7690 | 257579 | 125,000 412579 | 39A522 | 176950 871472 144 «.00 187120 | 1181171 | 1,811 2325

1991 207 579 130,000 H15M 394,522 184,020 578,550 1.80 4.00 197,120 | 1.192.249 | 2374420 1.74

1992 28757 | 135200 422778 | 394522 | 191389 585,911 232 4,00 197,120 | 1205810 | 2580230 142
1 1993 287579 | 140,608 428187 | asa522 | 199.045 503 567 a7 400 197120 | 1218874 | 4799,104 121
[ 1994 287,570 146232 433,811 394,522 | 207,006 601,520 (B4} 4.00 197.120 | 1.232460 | 6,091,563 1.08

1998 207,579 182,062 208,837 2,770 739.267 %522 215,287 £09.800 388 4.00 23982 1.588.903 | 7520456 1.19
n 1908 267,57 | 188165 | 208837 98,481 749,081 | 394822 | 223.808 818,420 184 4.00 230877 | 1.607308 | 9207774 115
I 1997 287,570 | 164491 206,837 | 100,40 780247 | 394522 | 2320854 627,376 4.02 4.00 239827 | 1.626450 | 10854224 111

! 1998 287,579 | 171,071 206,837 | 104,354 760.840 | 304522 | 2421688 638,690 2 4.00 230.827 | 646,357 [ 12500581 t.o7

1999 287.579 177914 208,837 108.528 780.857 394,522 251,855 848,377 4.30 4.00 230.827 1,687,081 ]| 14,167,642 1.04

™m 2000 287,579 | 185031 206,837 | 112069 | 2518 | 112870 1,156,833 | apaszz | 261929 £56.451 4.5 8.00 479.683 | 2292098 | 16.460.580 137
i 2001 287,579 | 192432 | 208837 | 112084 | 251848 | 117,388 1,173264 | 384,522 | 272.408 658,929 478 8.00 479,653 | 2,319.848 | 18,780,425 134

2002 28757 | 200129 | 20emar | 122070 | 251648 122,080 1190382 | 394,522 | 283.303 677,825 454 8.00 479,653 | 2.347,830 | 21120258 1.30

2003 287,570 | 208134 | 206837 | 126962 | 251648 | 126963 1,208,123 | 394,522 | 284,635 889,157 5.11 8.00 479.651 | 2.376.833 | 23,505,189 127
= 2004 287570 | 218460 | 208837 | 132041 251,640 | 132,42 1.226.806 | 994,522 | 306420 700.942 829 8.00 479,653 | 2.407.201 | 28912390 128

2008 287,579 | 225118 | 208837 | 137322 | 251648 | 137,324 1245827 | 294522 | 8677 [ 410065 | 183820 | 1307184 847 8.00 710,004 | 226316 | 29.175.406 1.63

I 2008 267579 | 234120 | 208837 | 142815 | 251848 { 142617 1265018 | 34,522 | 331424 | 410065 | 191277 | 1,327,288 553 8.00 710,004 { 3303110 | 32478,5%6 161
i 2007 207579 | 243488 | 206837 | 148528 | 251648 | 148,529 1286608 | 394,522 | 344,681 410,065 | 190528 | 1348196 5.80 8.00 710,008 | 3.344,808 | 35.823.324 1.58
i 2008 287579 | 263227 | 206837 | 154468 | 251848 { 184470 1308230 | 394520 | 358488 | 410,065 | 206883 | 1.69.941 598 a.00 710.004 | 3,388,175 ) 39211498 1.56
o ; 2009 287,579 263,358 208.837 150,648 251,848 160,649 1,330,717 | 394,522 372.807 410,065 215,180 1,332,555 5.13 8.00 710,004 3,423,275 | 42.644,774 1.54
1l 2mo 287579 | 273890 | 208837 | 167074 | 281848 | 167,078 | a5 167,073 | 1893677 | 304822 | 387719 | 410088 | 223787 | 1418072 629 2.00 710004 | 4019754 J 46,684,528 175
: 201 287579 | 264pe8 | 208837 | 172786 | 251648 | 173,758 | 372501 172,756 | 1924681 | 394.522 | 403228 | 410065 | 22717 | 144053 8.38 8.00 710.004 | 4075218 | 50,739,748 175
;™ 2012 287.579 | 296240 | 206837 | 180707 | 2%1643 | 180700 | 272501 180,706 | 1956926 | 094520 | 418357 | 410065 | 242028 | 1465971 GAT 8.00 710004 | 4132901 | 54.872,847 178
P 2013 287,570 | Jo0m.089 | 206837 187938 | 251,648 | 187937 | 372501 187,934 | 1990460 | 394,522 | 436,131 410,065 | 251,707 | 1.492.426 6.5 8.00 710.004 | 4.192.890 | 59,065.537 178
i 2014 287579 | 320413 | 206837 | 195452 | 251648 | 185454 | 372,501 195452 | 2025336 | 294522 | 453577 | 410065 { 261,778 | 1519940 &858 8.00 710004 | 4.255280 | 63.320817 175
i 2015 287579 | 223230 | 206837 | 203270 | 251648 | 203272 | 372.501 203,270 | 2,061,607 | 394.522 | 471720 | 410,065 | 272247 | 1.548,554 8.75 8.00 1050979 | 4,661,140 | 67,991,957 1.89
im 2016 287570 | 346558 | 206837 | 211401 251,648 | 211,403 | 372,501 211,401 | 2.098.329 | 384,522 | 490588 | 410085 | 283,138 | 15782 6.89 8.00 1,050979 | 4.728.620 | 72,710.577 185
P 2017 287,579 | 360421 206837 | 219.857 | 2s1848 | 219880 | ar2s5m 29857 | 2138.5% | 384822 | S10212 [ 410065 | 24462 | 1.500.281 724 8.00 1,080978 | 4.798.800 | 77.509.977 1.82
J 2018 2e7.579 | 374838 | 208837 | 228652 | 251,648 | 228654 | 372501 228,851 | 2179.358 | 394,522 | 530,621 410,065 | 308240 | 1.847,448 7.48 8.00 1080979 | 4.871.787 | 82,381,164 1.78

2018 2897579 | 389831 206837 | 237788 | 281648 | 207800 | 372501 237,797 | 2221791 | 04522 | 551845 [ 410,065 | 318400 | 1674923 7.73 8.00 1,080979 | 4.947,693 | 87.328.857 1.78

) 2020 405425 | 206837 | 247,310 | 251648 | 247312 | 372.501 247,308 | 1.978.341 573.919 | 410085 | 231,230 | 1215214 797 8.00 1.050.979 | 4.344.534 { 91.673.391 1.49

o/ Based on an intal caprts) sxpanditure of $3.237.500 in 1996 and amonzea at 8% APR for 30 years.
b/ 0.05% of construction cost inflated at 4% par year.
¢/ Based on & capital expenciture of $1,913,900 (1990 doilars} irflated at 4% Per yoar 1o 1995 ($2.328.522) and amortized st 8% APR for 30 years.

? m o Mm-mmunum.m,soonseouh-)hwnnxprmnmmm.mwmuummaoym.
i : Y Bnudunluq;iumhmofliﬂ!:l.sw(19906Nhrlpinfh.dnl%p«y-rw2010(“.199500).Munuﬁz.dlzﬁAPwa:mym.
: 7 Baged on an initiel capital axpenditure of 4,441,445 in 1990 and amonized st 8% APR for 30 yeams.

) o/ 0.05% of conatrucion cost inflatac az 4% per year.

- W Based on a capitel sxpenditure of $2,563.300 (1980 doilars) inflated at 4% per year to 2005 ($4.616,426) and emortized at 8% APR for 30 years.

o V Baned on $44/AF infiated at 4% pér yeer.
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Table 7-24

Gost Anaiyais of CRWA P T and Digtnbution Option
{9,000 AFAr Purchase Increment}

™ Caphai 0aM Capttal CaM I Cepral r &M l Capite! CaM l_mm ‘ Copial O&M ‘ Capial T ~O&M L Une { Demand Bml Costof Total | Cumuliative | Cosv1,000

[ Planta/ ] Plant v Planc/ Plant b/ Plant o/ Plant b/ Plate/ | Plantbs Cost Line & Line g/ Line i/ Line o Cost {MGD) (MGD) Water v Cost l Com Ig-t Treated
590 | 287579 | 125.000 412,579 354,522 176,950 £71.472 1.44 8.00 304240 | 1,378,291 | 1,378,291 262
1991 207879 130,000 417579 52 184.028 578,550 1.88 8.00 394,240 | 1,390.369 | 2.768.660 202
1992 287,579 125,200 422779 304,522 191,389 588,911 23z 8.00 384,240 | 1,402,930 | 4,171.580 1.65
1993 287,579 140,808 428187 304522 199,045 593,567 2Lm 8.00 394240 | 1415994 | 5587584 1.40
1094 287,579 148,232 433811 394,32 207,006 801,529 ¥4 8.00 394,240 1429580 | 7,017,183 1.22
1995 287.579 152,082 206.837 92,770 739267 39452 215287 609,808 188 8.00 479,653 1,828,729 | 4.845683 1.37
1996 287,510 158,168 206,837 96,481 749,081 nd. 522 223,888 618,420 3.84 8.00 478,853 1,847 135 { 10,693,027 1.32
1997 287.579 184491 206.837 100,340 759,247 g4 52 232084 827.376 4.02 8.00 479653 1.868,276 | 12.559.30¢ 1z
1998 287.57% 171,01 206,837 104,354 769.840 304,522 242,168 838,690 421 B.00 479,653 1,896,104 | 14445488 1.23
1999 287.579 177914 206837 108,528 780,857 4522 251,855 648,377 439 8.00 479653 | 1.908.883 | 16,952.375 119
2000 267,579 185,031 206,837 112,889 251,648 112,870 1,156,833 | 3B4.52 281,929 B56 451 4.58 8.00 479.851 2292939 | 18.845212 197
2001 287.579 192,432 208,837 117,384 281 648 117,388 1,173,264 | 384522 272,408 688,929 4.78 8.00 479,85) | 2.319.846 | 20.965.159 1.34
2002 287,579 200,129 206,897 122,079 251,648 122.080 1,190,352 | 384,522 283,309 677,825 4.94 8.00 479.6483 | 2.347,830 | 23.312.888 1.30
2003 287579 200,134 206,897 128,062 251,648 128,963 1.208.123 | 34522 294,635 689,157 LA 8.00 479.853 2.976.933 | 25.689.922 127
2004 287,519 216.480 206837 132,041 251,848 132,042 1,226,506 | 384522 308420 700.942 529 8.00 479853 | 2407201 | 20.007.129 125
2005 287,579 225,118 206.837 ia7.922 251,548 137.524 1245827 | ases2 8677 410,065 183,920 | 1,307,184 547 a.00 710,004 | 3.263,016 | 31,360,139 1.683
2006 287.579 20,122 208,837 142815 251,648 142,817 1265818 | 52 33t 424 410,085 181.217 1.327.208 5683 8.00 710.004 3,308,110 | 34.683.249 1.61
2007 287 879 243 488 206,837 148 528 251,648 148 529 1,288,808 364.522 344,881 410,085 198,828 1,348,196 5.80 8.00 710,004 3,344 808 { 38.008.057 1.58
2008 287579 253,227 206,837 154 469 251,648 154,470 1,308.230 | 0384522 358,468 410,065 206,885 | 1,369,941 5.9¢ 8.00 710,004 | 3,388,175 | 41,3968.232 1.58
2009 287.51% 263,358 206,837 160,648 251,648 160,649 1,330.717 | 384,522 372,807 410,085 215,180 1,392,588 613 8.00 710.004 3433275 | 44.829,507 1.54
2010 287,579 273,890 206,837 157,074 251,648 167,078 372.501 167,073 1,893,677 | 384.522 wrne 410,065 3,767 1.418.073 [F-."] 8.00 710,004 4,010,754 | 43,849.261 175
20M 287.57% 284,848 206,837 173,758 281,648 173,758 372.501 173.756 1.924.681 354,522 403228 410,065 23217 1,440,533 6.38 8.00 710.004 4075218 | 52924479 1.75
2012 287570 | 206240 | 206837 | 180707 | 251,648 | 180,709 | 372501 | 180706 | 1986926, 384522 | 419,357 | 410085 | 242028 | 1485971 | 647 8.00 710004 | 494329001 | 57.057.380} 175
2013 287,579 308,089 206.837 187,938 251,648 187,937 372.501 187,934 | 1980460 | 38452 436,131 410,065 251,707 | 1.492.426 6.5 8.00 710004 | 4182800 | 61.250.270 1.78
2014 287,579 220,413 206,837 198,452 251,648 195454 372.501 195,452 2.025.336 394,522 453,577 410,065 261,776 1.519.940 6.66 8.00 710,004 4.255280 | £5.505.550 1.78
2015 267,579 233.220 206,837 203.270 251,648 20.272 arz2. 501 203,270 2061607 | 394.522 471,720 410,065 22247 1,548,554 6878 8.00 1,050979 | 4.661,140 | 70,166,690 1.89
2016 287,578 346,559 206.837 211,401 281,648 211,403 372.50 211,401 2080329 | 394.522 480.589 410.065 289,138 1.578.312 5.99 8.00 1,050978 | 4,728,620 | 74,895,310 1.85
2017 287,579 260,421 206.837 219,857 251,548 219,060 372,50t 219,857 | 213855 | 394.522 510212 410,085 204,482 | 1,609.261 724 8.00 1.050.979 | 4,798,800 | 79.694.110 1.82
2018 287.579 374838 206,837 228,652 251,648 228,654 3ra.sn 220,651 217235 | 34522 530,821 410,065 306,240 1,841,448 7.48 8.00 1,050,979 | 4.671,787 | 84.585.897 1.78
2018 287,578 389,831 206,827 237,798 251,048 237,800 372,50 237,797 221791 394,522 551,845 410,065 N840 1,674.923 173 8.00 1,050879 | 4,947,803 | 89.513.560 175
2020 405425 206,837 247310 251,648 247312 372,501 247,300 | 1.978.341 573.91¢ 410,085 3230 | 1315214 797 8.00 1050979 | 4.344.534 { 92.858,124 1.49

o/ Basec on an initiai capial expendiure of $3,237 500 in 1930 and amortzed at 8% APR for 30 years.

o C.05% of construction cost inflated at 4% per yeer.

¢/ Based on & capitel sxpendure of $1,913,900 (1990 dodars) infiated &t 4% per year 1o 1995 ($2.328,522) and amortized at 8% APR for 30 years.
o/ Based on a capital expenditure of $1,912.900 (1990 dollara) infisted 8t 4% per yesr Io 2000 ($2,833,000) and amortized at 8% APR for 30 years.
o Based on a capital sxpenditure of $1.913,900 (199060!&!)i\fhhdllﬂtpﬂyurwmw(ﬂﬁﬂ.snmlndandB%APﬂfursnym.
t/ Basad on an initisl capital Sxpenditune of $4,441,445 in 1990 and amortized at 8% APR for 30 yeare.

¢ 0.05% of construction cost inflated at 4% per year.

b/ Based on a capital sxpenditure of $2,563,300 {1990 collars) inflated at 4% per yaar 1o 2005 (34,816,426} and amortized at B% APR for 30 years.
i/ Based on $44/AF inflaiad &t 4% per yoar.
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Figure 7-5

Assuming 2,250, 4,500 and 9,000 AF/yr Purchase Increments
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Figure 7-6
Total Annual Cost of Water Purchased from GBRA and Treated in a CRWA Facility
Assuming 2,250, 4,500 and 9,000 AF/yr Purchase Increments
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Figure 7-7
Cumulative Cost of Water Purchased from GBRA and Treated in a CRWA Facility
Assuming 2,250, 4,500 and 9,000 AF/yr Purchase Increments
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CANYON REGIONAL WATER SUPPLY STUDY
DETAILED COST EVALUATION

7.8.2 Option 2 - Purchase Treated Water from GBRA

Option 2 assumes that the CRWA purchase treated water from a GBRA operated surface water treatment
facility located below Diftmar Falls. The CRWA would be responsible for providing the transmission main
system (also Figure 7-4). The transmission main layout for this option is identical to that described in
Option 1. Lines L1, L2, 118, L46, ahd L47 are not used In this option. Service is split in two directions:
toward Crystal Clear WSC along Hwy 758 (tine L8); and, to the remaining WSCs via line L39. Table 7-26
summarizes flows, pipe sizes, and estimated costs for individual sections of the transmission rnain system
for the initial phase of line instaliation. Estimated transmission main construction costs for Phase | is
$3,539,000. Estimated transmission main construction costs for Phase H is $2,042,500. Table 7-26
summarizes the second phase of line installation.

Total costs for Option 2 phased installation of treatment and distribution facilities, taken forward at an
annual inflation rate of 4% per year to the actual date of expenditure, are shown in Tables 7-27 and 7-28.
Total annualized cost for Option 2 installation, is shown in Tables 7-29. Total CRWA cost per 1,000 gal,
total annual costs and total cumulative costs (all assuming no rate-leveling financing mechanisms in place}

for Option 2 are shown in Figures 7-8 through 7-10.
7.8.3 Option 3 - Purchase Water from GBRA with Treatment by the City of Seguin

Option 3 assumes that excess treatment capacity is purchased from the City of Seguin through 2005 and
that the CRWA constructs a surface water treatment facility below Dittmar Falls during the first five year
planning period. Figure 7-11 illustrates schematically the transmission system necessary to provide
service throughout the CRWA setvice area. Lines L. 46 and L 47 are not used in this option. The system
is supplied in two directions. Crystal Clear WSC is supplied by a line extending north along Hwy 123 (line
L2). Line L2 is sized to provide service to Crystal Clear through 1995, at which time water would be
supplied along Hwy 758 from the Dittmar Falls plant. After 1995, Line L2 would serve as an emergency
imerconnect betwesn Crystal Clear WSC and Springs Hill WSC. Table 7-30 summarizes flows, pipe sizes,
and estimated costs for individual sections of the transmission main system for the initial phase of line
installation. Estimated transmission main construction costs for Phase | is $4,502,800. Estimated
transmission main construction costs for Phase It is $1,247,000. Table 7-31 summarizes the second
phase of line installation.

Total costs for Option 3 phased installation of treatment and distribution facilities, taken forward at an
annual inflation rate of 4% per year to the actual date of expenditure, are shown in Tables 7-32 and 7-33.
Total annualized cost for Option 3 installation, including the cost of water under three possible take-or-pay
options (2,250 AF/yr, 4,500 AF/yr, and 9,000 AF/yr) are shown in Tables 7-34 through 7-36. Total CRWA



Table 7-25
Phasa | Instafation of Major Transmission Mains
Purchase Treated Water From GBRA (1990-2005)

Design Calcuiated Desxgn Approximate Estrnated
Flow Dasign Ppe Pipe Actual Pipe Pipe Cost of
Line Rate Veloclty Diameter Diameter Vealocity Length Unit Cost Pipe
Oesignation MGD} (FPS) {in} (In (FPS) (FY (&/Ft ($)
L1 - - - - - 400 ~ N
L2 - - - - - 44 000 - -
L3 0.92 50 7.2 8 4.1 8,600 8.00 $63,800
L4 0.64 5.0 6.0 8 2.8 16.000 8.00 $128,000
Ls 0.38 50 4.7 8 1.7 30.000 8.00 5240,000
Le 0.09 50 23 4 16 32,000 . -
L7 0.92 5.0 7.2 8 4.1 5,000 3.00 $40.000
L8 1.83 5.0 10.2 14 26 46,000 14.00 $644,000
L9 0.92 50 7.2 8 4.1 14,000 8.00 $112,000
L10 0.22 5.0 35 6 1.7 22.000 4.50 $99.000
K} 0.11 5.0 25 4 13 22,000 . "
L12 0.11 50 25 4 1.9 16,000 - -
L13 0.70 50 6.3 8 an 15,000 8.00 $120,000
L14 0.51 5.0 5.4 6 4.0 4,000 450 $18,000
L15 0.13 5.0 27 4 23 17,000 - -
L16 0.8 5.0 4.7 6 20 8,000 4.50 $36,000
L7 0.11 5.0 25 4 1.9 22.000 - .
L18 - - - - - 14,000 . -
L19 0.21 50 34 4 a7 8,000 - -
L20 0.02 5.0 1.1 4 0.4 2,600 - -
21 0.23 5.0 38 r 3 4,600 : -
122 0.40 50 43 6 3.2 9,400 450 342300 |
123 0.42 5.0 4.9 6 3.3 7,000 4.50 $31.500 |
L23A 0.44 5.0 5.0 6 35 800 4.50 $3.500 !
L24 0.01 50 0.9 4 0.2 13,000 - -
L2s 0.04 5.0 15 4 0.7 22,000 - .
128 0.01 5.0 07 4 0.2 8,000 - .
L27 0.03 50 1.3 4 0.5 50,000 - .
L23 0.15 5.0 2.9 4 2.6 10,000
L29 0.01 5.0 0.9 4 0.2 11,000 -
130 0.13 5.0 27 4 23 12.000 I
31 0.02 50 11 a 0.4 16.000 . i
L32 0.1 5.0 25 4 2.0 14,000 - '
L32A .11 5.0 25 4 20 18.000 - -
L33 0.21 5.0 34 4 a7 6.000 - .
L34 243 5.0 117 12 4.3 10,000 12.00 $120.000
L35 0.42 5.0 459 6 33 4,000 4.50 $18.000
L38 1.39 50 8.9 10 a9 10,000 10.00 $100.000
L3z 225 5.0 113 12 4.4 8,000 12.00 $96.000
Las 245 5.0 138 12 4.8 13,000 12.00 $156.000
L39 3.64 5.0 14.4 16 40 5,300 16.00 $84,800
Ld0 1.19 5.0 8.2 10 34 26,500 10.00 $265.000
vy 0.56 5.0 58 3 2.5 31,500 .00 3252.000
L42 0.50 5.0 5.3 5 a8 16,000 4.50 $72.000
L43 1.21 5.0 8.3 12 24 42,000 12.00 $504,000
L44 0.16 5.0 3.0 6 1.2 32,000 4.50 $144,000
L45 0.48 5.0 52 8 2.t 18,000 8.00 $144.000
L46 - . - - - 142,000 - -
L47 - - - - - 50.000 - -
Tt Esémated Major Line Gost ___ 33,539,000




Table 7-26

Phase if Installation of Major Transmission Mains
Purchase Treated Water From GBRA (2005-2020)

Desgn Calkculated Design Approximate Estimated
Flow Design Pipe Pipe Actual Pipe Pipe Cost of
Lina Rate Velocity Diameter Diameter Valocity Length Unit Cost Pipe
Designation (MGD) (FPS) {In) (Im _(FPS) (Ft) ($/Ft) $)
L1 - - - - - 400 - -
L2 . - . . . 44,000 . -
L3 0.19 5.0 3z 4 a3 8,600 - -
L4 0.13 5.¢ 27 4 2.3 16,000 - -
LS .08 5.0 2.1 4 14 30,000 - -
Ls 0.02 5.0 1.0 4 03 32.000 - -
L7 0.19 5.0 3.2 4 33 5,000 - -
Ls 037 5.0 4.6 8 1.6 46,000 8.00 $368,000
Lo 0.19 5.0 32 4 33 14,000 - -
L10 0.04 5.¢ 1.6 4 0.8 22,000 - -
L1 0.02 5.0 1.1 4 04 22,000 - -
L2 0.02 50 1.t 4 04 16,000 - -
L13 0.14 5.0 2.8 4 25 15,000 - -
L14 0.10 50 2.4 4 1.8 4,000 - -
L1S g.03 5.0 1.2 4 0.5 17.000 - -
Lie 0.08 5.0 2.1 4 14 8,000 - -
Li7 0.02 5.0 11 4 0.4 22,000 - -
L8 - - - - - 14,000 - -
Li9 0.31 5.0 42 -] 2.5 8,000 4.50 $36,000
L20 0.03 5.0 1.4 4 Q.6 2.600 - -
121 0.35 5.0 4.4 5 27 4,600 4.50 $20.700
L2z 0.62 5.0 59 & 49 3.400 4.580 $42.300
23 0.64 5.0 6.0 & 5.0 7,000 4.50 31,500
L23A 0.67 5.0 6.2 8 3.0 800 8.00 $8,400
L24 0.02 5.0 1.1 4 04 13,000 - -
L25 0.06 5.0 1.8 4 1.1 22,000 - -
L26 0.01 50 09 4 02 8,000 - -
L27 0.05 5.0 1.6 4 0.8 50,000 - -
L28 0.22 5.0 35 4 3.9 10,000 -
L29 0.02 5.0 1.1 4 04 11,000 - -
L30 0.20 5.0 3.4 4 3.8 12,000 - -
L31 Q.03 5.0 1.4 4 Q.5 16,000 - -
L3z 0.17 5.0 a1 4 3.0 14,000 - -
L32A .17 5.0 a1 & 1.3 18,000 4.50 $81.000
L33 0.31 5.0 42 & 2.5 8,00C 4.50 $27.000
L34 0.53 5.0 55 8 4.2 10,000 4.50 345.000
L35 0.11 5.0 2.5 4 2.0 4,000 - -
L36 1.15 5.0 8.1 10 a3 10,000 10.00 $100.000
L37 1.93 5.0 10.5 12 3.8 8,000 12.00 $96.000
L38 1.99 5.0 10.6 12 39 13,000 12.00 $156,000
L39 231 5.0 114 12 4.8 5,300 12.00 $63.600
L40 0.32 5.0 4.3 -] 2.5 26,500 4.50 $119,250
L41 0.15 5.0 2.9 ] 1.2 31,500 4.50 $141,750
L42 0.14 5.0 28 4 24 16,000 - -
L43 1.10 5.0 79 10 3.1 42,000 10.00 $420,000
L44 0.14 5.0 2.8 6 1.1 32,000 4.50 $144, 000
L4S 0.4 5.0 5.0 8 2.0 18,000 8.00 $144.000
L46 - - - - - 142.000 - -
L47 - - - - - 50.000 - -
Total Estimated Major Line Cost. $2,042.500_|




Table 7-27

Estimated Traatmant Piant Costs
Purchase Water From GBRA With GBRA Treatment a/
Totaj Cost

Function 1990 1895 2000 2005 2010 2015 2020
1. Construction Cost

a. Pumping Facilites $0 $30,418 $37,008 - $54,778 - -

b. Treatrnent Works $2,500,000 $1,824,970 $2.226,968 - $3.286,685 ~ -

c. Transmission Mains $0 $0 $0 - $0 - -
2. Engineering b/ $125,000 $92,770 $112,869 - $167,073 - -
3. Land o $100,000 $G $ - $0 - -
4. Surveying and Staking df $150,000 $111,324 $135.442 - $200,488 - -
5. Lagal and Administration e/ $62,500 $48,385 $58,434 - $83,537 - -
6. Permitting and Fees I/ $50,000 $37,108 $45,147 - $66,820 - -
7. Contingancies g/ $250,000 $185,540 $225,737 - $334,146 - -

{Taotal $3,237 500 $2,308,522 $2,833,003 - $4,193,538 - -
&/ All costs assumes 1990 dollars inflated a 4% per year..
bf Assurmes 5% of total construction cost.
¢/ Besed on cumment estimated cost of $5,000/acre.
o/ Based on 3% of construction cost.
o Based on 2.5% of construction cost.
ff Based on 2% of construction cost.
g/ Based on 10% of construction costs,
Table 7-28
Estimated Transmission Line Costs
Purchase Water From GBRA With GBRA Treatment a/
Yotaf Cost
Function 1990 1995 2000 2005 2010 2016 2020

1. Canstruction Cost

a Pumging Facilities $0 . . $0 - .

b. Treatment Works $0 - - $0 - . R

c. Transmission Mains $3,539,000 . . $3,678,427 - B
2. Engineering b/ $178,950 - - $183,921 - - -
3. Land of $0 . - $0 . . .
4. Surveying and Staking d/ $212,340 - - $220,706 - - -
5. Lagal and Administration e/ $68,476 - - $91,981 - - -
8. Parmitting and Fees {/ $70,780 - - $73,569 - - -
7. Caontingencies g/ $353,900 - - $367,843 - - -

|Total $4,441,445 - - $4,616,426 - - -

a' All costs assumes 1990 dollars inflated a 4% per year..
b/ Assumes 5% of total construction cost.

o/ Based on cument estimated cost of $5,000/acre.

4/ Based on 3% of construction cost.

o Based on 2.6% of construction cost.

t/ Based on 2% of construction coat

¢/ Based on 10% of construction costs.




. Tobie 7.9
Coat Analysis of GBRA Trastment With CRWA Distribution Option
ﬂ {No Take-or Pey Restrictions)
l‘ Yeur l’ Capial l Capital l [ [ D&M Capital ] ] Yrmm Capitai CAM I J I _l_ I Cont u—[ Tota! I Cumvigtive | Gost/1,000
Pl & Plang/ | Pamibv | Pand | Pamb/ I Plae/ | Plams Cost¥/ Line o/ Line b/ Line Line h/ Watac I Treatad
L TR T 5% 5005 | M52 | 176950 571472 T T4 70963 | 1137890 | s 0] 216
11 281578 130,000 501,085 M52 184,028 78.55% 188 1.88 1745 1972390 | 2,309.520 1.7
. 1982 287,575 135200 507,335 52 194,289 885,911 232 4] 114,58 1.207.773 | 3547882 1.42
N 1988 267,579 | 140608 513824 | IB4522 | 199048 92,557 27 277 136,308 | 1249700 | 4761382 ] 128
1994 267.57% 148,232 520,571 52 207.008 01,528 k5] k¥ 158000 | 1280,492 | 604154 1.08
: 19058 287.579 182,082 | 208837 82770 88220 | ISR | 215247 800,500 4.83 3.85 218842 | LTIBTN | 7752285 129
e 1986 a7 879 158,188 206,837 98,481 £38.873 304 522 223808 §18.420 384 a.84 229994 1.747.287 | 3,504,843 126
s 17 2 509 164480 206.837 100340 $11.096 394,522 232854 827,376 LXs - X -] 241,148 1.779.618 | 11,284 261 12
1958 287,579 171,07t 206,837 104,354 921,808 | 39452 242158 826,690 an 421 252298 | 1312798 | 13,087,057 138
1998 287,579 127914 206,837 108,528 997,029 354,322 251,855 645,377 439 £.39 282,450 1,846.855 | 14943913 1.15
- 2000 267,519 | 185031 208837 | 112.869 251,648 112,870 1,388.200 | 394522 | 261820 856,451 458 428 27asmt | 2318252 | 17263168 139
2001 287,579 182432 208,837 117,384 281,648 117,383 1,407,917 | 34,522 272408 688,929 478 478 288274 360,119 | 19.523.284 1.38
2002 24757 | 20019 208,837 122,008 | 251,648 122,080 1420422 | 304,522 283.303 677828 494 484 295,948 | 2402199 | 22025477 13
2003 /158 208,138 206,837 126,982 251,648 126963 1449748 | 304,522 234638 00,157 EAL 511 06,518 1 2445523 | 24,471,000 1.3t
~ 2004 2072,57% 215,480 206,937 132.044 251 648 132,042 1471927 | 284,522 06420 700,342 55 53 7298 2.480.160 | 26.961,180 126
o 2005 267,57 225118 208.637 197,322 251,648 137.324 1,494,903 | 394322 318,677 410,088 183,820 1,367,184 547 547 435,488 3.287.642 | 30.248.802 1.65
2008 287,570 ™3 206837 142818 251,648 142,817 1518062 | 294522 331424 410.06% w277 1,327,208 5563 56 500,020 2,346,280 | 33,895.082 163
2007 267,579 243,459 206,837 148,328 251,648 148,828 1,543,930 | IM52 344,681 410,085 196,928 | 1,348,196 580 580 514.57% | 3,408,707 | 37,001,784 1.51
~ 2008 2075 320 208837 154 468 251,648 184 470 1,269,876 | 394.522 358,468 410,068 208,885 | 1.380.841 5.96 596 528130 | 3458047 | 40.470,741 1.5¢
o 2008 287,578 283,356 206,837 160.648 251,648 180,649 1,596,860 | 204,522 372807 410,068 218180 1,392,555 6.13 812 543,408 3.533,100 | 44.003 841 1.58
200 287.57% 7igne 208,837 167,074 251,648 167,078 372,501 167,072 242412 | Jm S22 38718 410,088 4,767 1,418,073 [ %] .23 558,241 4,246,726 | 48.250.567 1.85
a2m 287,578 284,846 206,637 173,756 251,648 172,758 Iz2.sm 173.756 2,308,617 | 394,522 43,228 410,088 =\n7 1,440,539 6.38 6.38 384,408 4.316.588 | 52567123 1.88
"'j m2 287,579 206.240 206,837 180,707 251,648 180,708 372,501 180,706 234831 394,522 419,357 470,088 242,026 1,485,971 647 647 Ly /¥ et 4380882 | 56.955.978 1.88
: 23 287.57% 308,059 206,837 167,838 251,648 187,837 372,501 187,534 2388552 | M52 LCRE 410,085 281,707 1,482,426 .57 857 582738 | 2483,714 [ 61.419.690 1.86
2014 287,579 320413 206,837 195452 251,648 195,454 3ra.so1 195452 | 2430403 | 84522 453.577 410.065 21,778 1.519.940 6.66 6.88 590.807 4541 244 | 65,960,933 1.87
2018 287,579 333.230 206.837 203,270 261,848 209,272 372,501 203,270 | 2473828 | 394,522 471,720 410.065 272,247 | 1,548,554 8.75 675 886,784 | 4.509.248 | 70.870,179 199
o 208 287579 346,553 206,837 214,401 251.648 211,403 ar7a.5o01 211,401 2519.194 | 396,522 440,589 410,085 263,138 1.578.312 §89 .38 918819 5016425 | 75.886.508 1.87
v 2017 267,570 | 360421 206837 | 210857 | 251848 | 219880 | 372.501 219,857 | 2556271 ] 452 | 510212 | 410065 | 294,482 | 1,600,281 7.4 7.24 980874 | 5126.406 | 81.012911 194
2018 287.57% 474,838 637 228,852 251,648 220,654 ma.sn 228,651 2615231 | 522 530,621 410,088 308,240 1.541, 448 744 148 92928 | 5.239.608 | 86.252518 182
- 20?9 2687.57% 389,831 208,837 2779 251,848 237,800 372,501 23,797 2668148 | 294,522 259 845 410,065 318490 | 1574823 v .7 1,074,583 | 3.356.085 | 91,508,573 1.90
S 405428 206.837 U720 251.648 247,312 372,50 247,308 2.374 008 573918 410.088 431.230 1315214 7.97 7.97 1.047.038 | 4.736.281 | 96.344.833 453
i v Mmannnudmmmﬁmd”.ﬁ?sounlssowumanzoultB%APRbrsoyuu.
o 0.05% of construction cost inflatac 2t 4% per year.
— o Based on a capital expenditure of $1.913,900 (1580 doliers) inflatad wt 4% por year i0 1995 (32,328,522} and amortized &t #% APR for 30 years.
o Based on g capitel expenditure of $7,913.900 {1990 daliere) intidted af 4% par yedr t¢ 2000 ($2,833,000) ard emortzed af 8% APR for 30 years.
 Base on & capital sxpenditure of $1,912,500 {1980 dollars) inflated at 4% per yelr to 2010 (34, mmm-m:umnmum
# Azssumes a 20% GBRA cperations overhead mamn,
o, & Based on an inkisl cepitel expenditure of $4.441 445 in 1990 and amartized at 8% APR for 30 yeurs.

¥ 0.08% of construction cost inflnled &1 4% Dar year,

I Basad on & capital expenditure of $2.563,300 (1990 dollary) inflated &t 4% per year 1o 2005 ($4,516,426) and amonized at B% APR tor 30 yeam.
¥ Besad on S44/AF inflated s 4% per year for amourt of witer achsally used,
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Phase | Instadation of

Table 7-30

Major Transmission Mains

SeguinsCRWA Treatment (1990-2005)

Oesign Caiculated Design Approximate Estimated
Flow Design Pipe Pipe Actual Pipe Pipe Cost of
Line Rate Yalocity Diametar Diameter Velocity Length Unit Cost Pi:e
Designation (MGD FPS In) (In) (FPS}) {Ft (WFH (%)
“?1‘ 3.65l ( 5.0 . 1(4.4 16 3.0 200 16.00 $5.400
2 1.44 5.0 9.¢ 12 2.8 44 000 12.00 $528,000
L3 0.72 5.0 64 8 3.2 8,600 8.00 $68,800
L4 Q.64 5.0 6.0 8 2.8 16,000 8.00 $128,000
L5 0.33 5.0 4.7 8 1.7 30.000 8.00 $240,000
L6 0.09 5.0 23 4 16 32,000 - -
L7 0.92 5.0 72 8 4.1 5,000 8.00 $40,000
L8 220 5.0 112 14 32 46,000 14.00 $644,000
L9 0.92 5.0 72 8 4.1 14,000 8.00 $112,000
Lio 022 5.0 as 8 1.7 22,000 4.50 $99,000
L11 0.11 5.0 25 4 1.9 22,000 - -
L12 0.11 5.0 25 4 1.9 15,000 - -
L13 0.70 5.0 6.3 8 3.1 15,000 8.00 $120,000
L14 0.5t S.0 54 8 4.0 4,000 4.50 $18,000
L15 0.13 5.0 27 4 22 17,000 - -
L16 038 5.0 4.7 & 3.0 8,000 4.50 $36,000
L17 0.1% 5.0 25 4 1.9 22,000 - -
Lig 2.2t 5.0 112 12 4.4 14,000 12.00 $168,000
Li9 2.21 5.0 112 12 4.4 8,000 12.00 $96,000
L20 0.02 5.0 1.1 4 0.4 2.800 - -
L21 2.21 5.0 11.2 12 44 4,600 12.00 $55,200
L2z 2.21 5.0 11.2 12 44 9,400 12.00 $112,800
L23 2.21 5.0 11.2 12 44 7.000 12.00 $84.000
L23A 2.2t 5.0 1.2 12 44 300 12.00 $9,600
L24 0.01 5.0 0.9 4 02 13,000 - -
L25 0.04 5.0 15 4 07 22,000 - .
L26 0.01 5.0 07 4 0.2 8,000 - -
27 0.03 5.0 1.3 4 05 50.000 . -
L2e 0.1 5.0 29 4 2.6 10,000 - -
L29 0.01 5.0 0.9 4 02 11,000 - -
L30 0.12 5.0 2.6 4 2.2 12.000 - -
(Bch 0.02 5.0 1.1 4 0.4 16,000 - -
32 Q.11 5.0 25 4 2.0 14,000 - -
L32A a.11 5.¢ 2.5 4 2.0 18.000 - -
L33 32 5.0 13.5 14 4.6 8,000 12.00 $72.000
L34 1.81 5.0 10.1 12 3.8 10,000 12.00 $120,000
L35 0.42 5.0 49 6 3.3 4,000 450 $18,000
136 1.39 5.0 8.3 10 3.9 10,000 10.00 $100,000
a7 0.60 5.0 5.8 ] 47 8,000 4.50 336,000
138 0.80 5.0 6.7 8 35 13,000 8.00 $104,000
39 4.84 5.0 16.6 18 42 5.300 20.00 $106,000
L40 1.19 5.0 82 10 34 26,500 10.00 $265.000
L4 0.56 5.0 58 8 25 31,500 8.00 $252,000
L42 Q.50 5.0 53 & 3.9 16,000 450 $72,000
43 1.21 5.0 8.3 12 24 42,000 12.00 $504,000
L4 0.1 50 3.0 8 12 32.000 450 $144,000
145 0.48 5.0 52 8 2.1 18,000 8.00 $144,000
L46 - - - - - 142,000 - -
147 - - - - - 50.000 - -
Total Estimated Major Line Cost $4,502,800.




Phase |l Instaflation of Major Transmission Mains

Table 7-31

SequirvCRWA Treatment (2005-2020)

Design Calcutated Design Approximate Estimated
Flow Design Pipe Pipe Actual Pipe Pipe Cost of
Line Rats Valocity Diameter Diameter Velocity Langth Unit Cost Pipe
Designation {MGD) {FPS) {In} {In} (FPS) {Ft} {§FY) ($

L1 - - - - - 200 - N

L2 . - - - - 44,000 -

L3 0.19 5.0 32 4 3.3 8,600 - -

L4 0.13 5.0 27 4 23 18,000 - -

LS 0.08 5.0 21 4 1.4 30,000 - -

Ls 0.02 5.0 1.0 4 0.3 32,000 - -

L7 0.19 5.0 a2 4 33 5,000 - .

L8 - - - - - 46,000 - -

L 0.19 50 32 4 33 14,000 -
L10 0.04 5.0 1.6 4 0.8 22,000 - -
L1 0.02 5.0 1.1 4 0.4 22,000 - -
L12 0.02 5.0 1.1 4 04 16.000 . -
L3 0.14 5.0 28 4 25 15,000 - -
Lid 0.10 50 24 4 1.8 4,000 - -
L5 0.03 5.0 12 4 0.5 17,000 - -
Lie 0.08 5.0 21 4 1.4 8,000 - -
L7 0.02 5.0 1.1 4 04 22,000 - -
Li8 - - - - - 14,000 - -
L19 - - - - - 8,000 - -
L20 0.03 5.0 1.4 0.5 2,600 - -
L21 - - - - - 4,600 -
L22 - - - - 9.400 -

L23 - - - - - 7,000 - -
L23A - - - - - 800 . -
L24 0.02 5.0 11 4 G4 13,000 - -
L25 0.06 5.0 1.8 4 1.1 22,000 - -
L26 0.01 5.0 09 4 0.2 8,000 - -
L27 0.05 5.0 1.6 4 0.8 50.000 - -
L28 0.22 5.0 as 4 3.9 10.0C0 -

L29 0.02 5.0 11 4 0.4 11.060 -

L30 0.19 5.0 3.3 4 3.3 12.000 -

L31 0.03 5.0 14 4 0.6 16.000 -
£32 0.17 5.0 3.1 4 3.0 14,000 - -
L32A 0.17 5.0 3.1 6 1.3 18.000 450 $81.000
L33 1.84 5.0 9.5 10 4.7 6,000 10.00 $60,000
L34 1.26 5.0 a5 10 3.6 10,000 10.¢0 $100,000
L35 0.11 5.0 2.5 4 2.0 4,000 - -
L36 1.15 5.0 8.1 10 33 10.000 10.00 $100,000
L7 0.16 5.0 3.0 4 29 8,000 - -
L28 0.22 5.0 35 4 33 13.000 -
L29 - . - - - 5,300 - -
L40 0.32 5.0 4.3 8 2.6 26,500 4.50 $119,250
L41 0.15 5.0 2.9 3 1.2 31,500 4.50 $141,750
L42 0.14 5.0 2.8 4 24 16.000 - -
L43 1.1¢ 5.0 7.9 10 a 42,000 10.00 $420,000
L44 0.14 5.0 28 6 1.1 32,000 4.50 $144,000
L45 0.44 5.0 5.0 8 35 18,000 4.50 $81,000
L46 - - - - - 142.000 - -
L47 - - - - - 50.000 - -

Tatad Esthnatect Major Line Cost 31,247,000




Tabte 7-32

Estimated Treatment Plant Costs
Purchase Water From GBRA With Seguin/CRWA Yreatment a/
— Total Gost
Function 1996 1996 2000 2005 2010 2015 2020

1. Construction Cost - - - N

a. Pumping Faclliies - 30 $37,008 $45,024 $54,778 - -

b. Treatment Works - $3,041,632 $2,220,3668 $2,701,415 $3,286,685 - -

c. Transtission Mains - $0 $0 $0 $0 - -
2. Engineering b/ - $152.082 $112.869 $137.322 $167,073 - -
3. Land o/ - 30 0 $0 $0 - -
4. Surveying and Staking df - $1682,498 $135,442 $164,786 $200,483 - -
5. Lagal and Administration o/ - $76.041 $66,434 $68,664 $83,537 - -
6. Pemmitting and Fees ¥/ - $60,833 $45,147 $54,929 $66,828 - -
7. Contingencies g/ - $304,163 $205,737 $274,844 $334,146 - -

[Towi - $3,817.248 $2,833,003 $3,448,781 $4,193,538 _ -
a/ All costs assumes 1990 dollars inflated & 4% per year.,
b/ Assumas 5% of total construction cost.
o/ Based on cumant estimated cost of $5,000acre.
o Bazed on 3% of constryction cost,
o Basad on 2.5% of construction cost.
¢ Based on 2% of construction cost,
o/ Based on 10% of construction costs.
Tabie 7-33
Estimated Transmission Line Gosts
Purchase Water From GBRA With Seguin/GRWA Treatment a/
Total Cost
Function 1960 1995 2000 2005 2010 2015 2020

1. Construction Cost

& Pumping Facilijes $0 - - $0 R . -

b, Treatment Works $0 - - $0 - - -

c. Transmisaion Mains $4,502,800 - - $2,245,777 - - -
2. Engineeting b/ $225,140 - - $112,250 - - -
3. Land o/ $0 - - $0 - - -
4. Surveying and Staking o/ $270,188 - - $134,747 - - -
5. lagel and Adrministration e/ $112,570 - - $68,144 - - -
8. Permitting and Fees {/ $90,058 - - 4,918 - - -
7. Contingencies g $450,280 - - $224,578 . . .

{Total $5.651,014 - - $2,818,450 - - -

al Alf costs assumes 1990 doilars (4% annual inflation).

W Assumes 5% of total construction cast.

¢/ Based on curment estimated cost of $5,000/acre.

df Based on 3% of construction cost.

o Based on 2.5% of construction cost.

¥ Based on 2% of construction cost,

o Based on 10% of construction costs.




Tabie 7-32

Estimated Treatment Plant Costs
Purchase Water From GBRA With Segquin/CRWA Troatment o/
Total Cost
Function 1990 19956 2000 2005 2010 2015 2020
1. Gonstruction Cost - - - -
a Punping Facilities - $0 $37.008 $45,024 $54,778 - -
b. Treatment Works - $3,041,632 $2,220,368 $2,701,415 $3,2086,885 - -
¢. Transmission Mains - $0 $0 $0 $0 - N
2. Engineering b/ - $152,082 $112,889 $137,322 $167,073 - -
3. Land &/ - 30 $0 $0 $0 - -
4. Sutveying and Staking d/ - $182,408 $135442 $184,786 $200,488 - -
5. Legal and Administration e/ - $76,041 $56,434 $68,681 $83,537 - -
6. Permitting and Fees f/ - $60,833 $45,147 $54,929 $68,8629 - -
7. Contingencies g/ - $304,163 $225,737 $274,644 $334,146 - N
{Total - $3,817,248 £2,833,003 $3,448,781 $4,193,538 - -
a/ All costs assumes 1990 doilars inflated a 4% per year..
b/ Assumes 5% of total construction cost.
«/ Based on cumrent estimated cost of $5,000/acre.
o/ Based on 3% of consgtruction cost,
o Based on 2.5% of construction cost.
/' Based on 2% of construction cost.
g/ Based on 10% of construction costs.
Tabie 7-33
Estimated Transmissicn Line Costs
Purchase Water From GBRA With Seguin/CRWA Treatment &/
Total Cost
Function 1980 1995 2000 2005 2010 2015 2020
1. Construction Cost
a Pumping Facilities %0 - - $o - - -
b. Treatment Works $0 - - 30 - - -
¢. Transmission Mains $4,502,800 - - $2,245,777 - -
2. Engineering b/ $225,140 - - $112,289 - - -
3. Land o/ $0 - - $0 - - -
4. Surveying and Staking d/ $270,169 - - $134,747 - - -
5. Legal and Administration &/ $112,570 - - $56,144 - - -
8. Permitting and Fees f/ $90,068 - - $44,918 - - -
7. Contingencies g $450,280 - - $224,578 - - -
“Total 5,651 014 - - ' $2,818,450 - - -

& All coste assumes 1990 dollars (4% annual mftation).
by Assumes 5% of total construction cost.

¢/ Besed on current estimated cost of $5,000/acre.
o/ Based on 3% of construction cost,

o Based on 2.5% of construction cost

¥ Based on 2% of construction cost.

g/ Based on 10% of comstruction costs.




Tabie 7-34

chmmduud&gxinwrPEm-cmwhcmm

of CRWA Ti

s Dk

Facilities

{2250 AFAr Purchass Increment)

Your I J Trmne Capital OsM I l ! Demand Pum ’ Costof Toml | Cumulative | Cost1,000
[ I Plant v ' I Plan b/ ’ ' Ptant b/ I Plant o/ Phntbl Coat ¥/ Line &/ Line Line ¥ Line v {MGD) Weter Comt I Cost Treated
[ 1990 365.000 £01.964 225,140 727,104 1.44 200 76,560 1,190,664 | 1,190,664 227

1003 365,000 501,964 234,148 736,100 1.88 200 98,560 1,199,669 | 2.380.333 175

1982 365,000 | 501,984 | 243,511 T45475 232 200 88,560 1.208.038 | 3,59.369 1.43

1989 365,000 5019684 | 283282 758218 27 2,00 58,860 1218776 | 4.818.144 1.21

1904 365,000 501,964 263,382 763,348 az 200 96,580 1.228.906 | €.047.050 1.08

1998 4230.07¢ 182 080 491,158 501,964 a7 775881 368 4,00 239,827 1506864 | 7,553914 113

1008 230,078 158,163 497,240 501,964 284,874 786,833 3.84 4.00 230827 | 1,523,904 | 9.077.818 1.00

1997 330,076 184,490 500.568 | 50t.964 296.269 798233 4.02 4.00 239.877 | 1541,625 | 10.619.443 1.05

1996 330,076 171,069 510,146 | 501,964 308,120 810,083 421 4.00 239827 | 1.560.088 | 12.179.499 1.02

1909 339,078 177,012 516960 | 501.964 320,444 822,408 439 4.00 2m827 | 1579223 | 13758722 0.88

2000 339,076 185,029 251,648 112870 889,623 501,964 | 233262 835,228 458 6.00 350,740 | 2,083,588 | 15.842,311 1.28

2001 339,076 192,430 251,648 117,385 900.539 501984 | 346593 848,557 478 €.00 250,740 | 2108838 | 17,951,147 21

2002 339.078 200,127 | 251648 122,080 912932 | 501.964 360,456 882,420 494 6.00 386,740 | 2135002 | 20,088238 t.19

2009 339,076 208,132 251,648 126,963 925820 501,984 74878 876,838 5.11 8.00 350,740 | 2,182,398 | 22.248.637 1.16

2004 339,078 218,457 251,648 132,042 939,224 501964 we.s70 21,833 529 8.00 350.740 | 2190797 | 24,439,434 1.13

2008 33,076 225,118 251,848 137,324 306,189 137,320 1,396852 | 501,964 405464 250,356 112288 1270.072 547 §.00 £32,508 3,199,227 | 27.638.661 1.60

2008 339,076 234120 251,648 142817 308,160 142,813 1,416,643 | 501,864 421,683 250,356 118,780 | 1.290,782 583 8.00 532,503 3.239.928 | 30.878.589 1.58

2007 339,076 | 243485 251,648 148,529 306,160 148,525 1487433 | 501,964 430,550 250,366 12143 | 1312321 5.80 6.00 532,503 | 2.282.28¢ | 34.160.845 1.58

2008 339,076 | 253.224 251,648 154,470 306,160 154,466 1,458,054 | 501,964 456,092 250,356 126,300 | 1334721 5.96 6.00 832,503 | 3326278 | 37,487,129 183

2000 330.078 263,353 251,848 160649 | 306,169 160,648 1,481,541 | 501964 474 338 250,356 131287 | 1358017 6.13 8.00 532,503 | 3.372.060 | 40,858,183 1.81

2010 330,076 | 273887 251,648 167,078 306,168 167,071 372,501 167,000 | 2,044,428 | 501,964 493,309 250,356 138,618 | 1,382.244 629 8.00 710,004 | 4,136,678 | 44.995.859 1.80

2011 939,076 | 284.843 251,648 173,758 306,169 173,754 72,501 173,680 | 2.075.429 | 501.964 513,042 250,356 142,080 | 1.407.441 5.38 8.00 710004 | 4192874 | 49.188.734 180

2012 339,078 296.237 251,848 180,709 180,704 72,501 180,627 | 2107670 | 501,964 530,564 250,356 147,763 | 1.433.648 547 8.00 710,004 | 4.251.321 | 53.440.054 1.80

2013 439,076 308,086 251,648 187,937 A 187,932 ar2so 187,882 2141201 501,864 854 906 250,356 183,674 1,460,800 8.57 8.00 710,004 4312105 | 57,752.158 1.80

2014 329,076 320410 251,648 195454 306,169 195,449 372,50 195366 | 2.176.074 | 501984 577,102 250,358 159,821 1,480,243 6.68 8.00 710,004 4.378.320 | 62127479 1.80

2018 939,076 333.228 251,648 203.272 | 306,169 203.267 872,501 203,181 | 2212341 | 501964 600,188 250,356 186,214 | 1.518.720 878 8.00 1.050979 | 4.782,040 | 66,909,519 1.94

2018 339,078 348,585 251,648 211,403 306,169 211,288 a72,501 211,300 | 225005 | 501,964 624,194 250,356 172.862 | 1,549,978 699 8.00 1,050.979 | 4850414 | 71,759,832 1.90

2017 30078 360417 251,648 219,650 306,189 219,054 372.50 218,761 2.288.285 | 501,964 848,182 250,358 18,777 1,581,258 724 8.00 1.080.979 | 4,521,522 | 76,681,458 1.86

2018 339076 | 374834 | 251648 | 220854 | 306169 | 228848 | 272,501 228551 | 2330081 | 501964 | 675128 | 250356 | 186968 | 1614415 748 8.00 1,050979 | 4995476 { 81.676,831 1.8

209 339,078 386,827 251,648 237,800 | 308,189 237,794 372,501 237,693 | 2372508 | 501,964 702,133 250,156 194,448 | 1.840.809 mn 8.00 1,080.979 | 5.072.387 | 86.749.318 1.80

2020 439.076 405,420 251,648 247,312 308,169 247,306 372.501 247,20t 2418.633 730219 250.358 202.224 1.162.799 797 8.00 1.080.979 | 4650411 | 91.399.729 1.50
a/ Basad on an intiel expendture of $3,237.500 (1890 doliars) inflated at 4% per year 1o 1955 ($3,817,248) and amortized &t 8% APH tor 30 years.

b’ 0.06% of conatruction cost inflated at 4% per yeer.
¢/ Bamed on a capital expenditurs of $1,913,900 (1990 dolars) inflsted Bt 4% per year to 2000 ($2.83,000) and amorntized at 8% APR for 30 years.
o/ Based on & capital expenditure of $3.827.750 (1930 coliars) intiated at 4% par year to 2010 ($6,893,562) and amortizec et 8% APR for 230 yasrs,
o Not required for this option.

1/ Assurmes & $0.50/1,000 treratmant change by the City of Seguin.

¢/ Based on an initiel capital sxpenditure of $5.651,111 in 1990 and amartized at 8% APR for 30 years.
N 0.05% of construction cost infiated a1 4% per year.
U Based on a capital expanciture of $1,585.000 (1990 dokars) inflsted at 4% per ysar to 2005 ($2.818,450) and amortized st 8% APR for 30 years,
¥ Bassd on S44/AF infiated ot 4% per year.
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Tabie 7-35
CmMmdUudSqﬂnWEmcMhCmmﬂmm
tion of CRWA T and Distribution Facilities
(4,500 AF/yr Purchase increment)

Your GEM Capital O&M Capital O6M l_ l ‘ _L [ Purchasec Toml | Cumuiative | Gost/1,000
L I Pans | Pantty | Plane l o | Patty | Petes | Pamty Gosﬂl Lina g/ Un- W Line Line bt Cost | (MGD) | 1MGD) w-«y Cost Cost . Troated
1960 365,000 | 501,064 | 225140 7104 T4 2.00 187,120 | 1.200.22¢ | 1.289.24 Z45
1991 365000 | 501964 | 234,146 736,100 188 4.00 197120 | 1,288,229 | 258745 1.89
1992 365,000 501,964 243,511 745475 232 4.00 197,120 1,307.585 | 2.895.048 1.54
1903 265,000 501,964 253252 758216 21 4.00 197,120 1.317.396 | 5212384 1.30
1904 365000 | 501964 | 263,382 785,346 &3] 4.00 197,120 | 1.327.488 | 6,539,850 1143
1998 339,078 122,080 491,156 501954 273,917 775.881 .85 4.00 239,827 1.506,864 | B.048.714 1.13
1006 330.078 150,163 497,240 501,964 284 874 788,838 3 4.00 230.827 1,523,904 | 8.570.618 1.09
1997 379,076 184,480 503566 | 501964 | 296.269 798,233 402 4.00 22987 | 1,541.625 | 11112243 1.05
1908 330,07¢ 171.060 510,148 501,964 308,120 810,083 4 4,00 230827 | 1.560.058 | 12.672.290 1.02
1900 380,078 177912 516588 | 501964 320444 822 408 4.39 4.00 239827 | 1579221 | 14.281.522 698
2000 239,076 185,029 251,648 112,870 868,623 501,964 323262 815226 450 a.00 479,653 2,203,502 | 16,485,025 1.32
2001 439,076 192430 251,648 117,285 900,539 501,964 346,593 848,557 478 8.00 479,653 2.228,749 1 18,683,773 1.28
2002 339,078 200,127 251,648 122.080 912,932 501,984 360,456 862,420 494 200 479.653 | 2.255.006 | 20,938,778 128
2003 330,078 | 208332 | 251648 126,963 925820 | 501964 | 374873 876,838 5.11 8.00 479,853 | 2.282.312 | 23.221,080 122
2004 339,076 216,457 251,648 132,042 2939.224 501.964 369,870 91,833 529 8.00 479,853 | 2310,710 { 25,531.800 1.20
2008 339,076 225118 251,648 137,324 306,1 137,220 1,396,652 | 501.964 408,484 250,356 112288 | 1,270,072 5.47 a.00 710,004 3.376.728 1 26,908.529 1.69
2008 329,078 234,120 251,648 142817 306,160 142,813 1,416,643 | 501964 421,683 280,358 116,760 | 1280782 563 B.00 710004 | 3417428 | 32,325,957 1.88
2007 330,078 | 243485 251,648 | 148520 | 208180 148,528 1,437,433 | 501,964 | 438550 | 250,358 121451 | 12321 5.80 8.00 710.004 | 3,450,757 | 35,785,714 1.63
2008 339,078 | 283224 251,648 154,470 | 2308160 154,466 1450,054 | 501,964 | 456082 250,356 126,300 | 1.334.721 5.96 8.00 710004 | 350,779 | 99.280.483 1.61
2009 338,076 263,351 251.648 160.649 306,168 160,845 1,481,541 S01.9e4 474338 250,356 131,361 1,358,017 8,13 8.00 710.004 3.549.561 | 42.839.05% 1.58
200 339,076 273.897 251,848 167,078 308,169 167,071 372.501 167,000 2,044,428 | 501964 483,309 250,356 136,818 | 1382244 L] 8.00 710.004 4,136,676 | 48975731 1.80
2011 339,076 | 284,843 251,648 173,758 | 206,169 173,754 372,501 173,680 | 2,075429 | 501964 513.042 | 250,356 142,080 | 1.407,441 6.8 8.00 710004 | 4,192,874 | 51,168.608 1.80
2012 339,078 296,237 251,648 180.709 306,169 180,704 aT2.501 180.827 2107870 | 501964 533,564 250,358 147,763 1,433,648 .47 8.00 710.004 4,251,321 | 55419.526 1.80
2013 339,076 308,088 251,648 187,937 306,169 197,932 | 372,501 187,852 | 2141201 | 501964 554,908 250,356 153,674 | 1.480.809 (X4 8.00 710004 | 4312105 | 59.732.031 1.80
2014 339,078 320410 251,648 195,454 306,169 195,449 372.501 195,366 2,178.074 | 501964 577,102 250,356 189,821 1,489,243 6.66 8.00 710,004 | 4075320 | 64,107,251 1.80
2018 339,076 333,226 251,648 203272 306,169 203,267 372.501 203,181 2212341 501,964 600,188 250,356 168,214 1.518.720 67% 8.00 1,050,879 | 4.782.040 | £8.389.391 1.94
2018 339,076 346,558 251,648 211,403 306,168 211,298 372,50 211,308 2250,058 | 501,964 624,194 250,256 172,062 | 1.549,376 6.99 8.00 1.050.97% | 4.850.414 | 73,729,804 1.90
2017 339078 | 360417 251,649 719860 | 308160 219,854 372,501 219761 | 22882685 | 501964 649,162 250,356 179777 | 1.581.2% 724 8.00 1,050,979 | 4.921.522 | 70.661.327 1.86
2018 39,076 374,834 251,648 226,654 306,169 228,648 472.501 228,551 2,330,081 501.964 £75.128 250,358 186,968 1614418 T.48 8.00 1.050.979 | 4995476 | 83,656,802 183
2019 339,076 | 289827 251,648 237.800 | 305,168 237,794 372.50 237,663 | 2372508 | S01984 | 702133 250,358 194,448 | 1.548,809 173 8.00 1.000979 | 5072367 | 89.729.199 1.80

329,076 | 405420 | os1648 | 247312 | 306169 | 247.308 [ a72.50 247201 | 2416633 730218 | 280356 | 202294 | 1.182.799 797 8.00 1.050.979 | 4.650411 | 93.379.600 1.60

_monmimnlupmtmdsa.znsuonmumm; Inited &1 4% per year 10 1065
b 0.05% of construction cost inflated st 4% per year.

$3,817.248) snd amortized &t 8% APR for 30 years.

¢/ Baded On o capitl sxpenditure of $1,912.900 (1990 dollars) infiated st 4% per yesr 1o 2000 ($2.833.000) and emertized st 8% APR for 30 Years.
&/ Based on a capital axpenditure of $3.827 750 {1990 dollars) mmnmp.ryumamomemm-mmmummnmsoym
o Not recuired for this option.

¥ Assurnes s $0.50/1,000 trereiment charge by the Clty of Sequin.

¢ Basud on an Inkial capital expenditure of $5.651,111 in 1930 and amontized at 8% APR for 30 years.

W 0.05% of construction cost inflated at 4% per year,

V Besad on a capitel expenditure of $1,565,000 (m'owlm) inflated at 4% per year to 2005 ($2.818,450) and amortized at 8% APR for 30 ysars.
} Sased on $A4/AF influted &t 4% per yedr.
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Tabie 7-35

Cost Analysis of Use of Seguin WTP Excess Capacity in Combination with
Cor of CRWA Ti snd Distribution Faciliies
(8.000 AF/yr Purchass Increment)
Yoar OaM Capital ] OEM Capinl O&M Trmm Capial OEM | I Tine Demanc | Purchased | Gostof Tml Gumuhmo
l Plant o Plant v’ Plan &/ me Plant & Plartt/ | Pam e Plant b/ Cont t/ Line o Line v LineV/ Lirw & Cost {MGD) (MGD) Water it |

1990 285,000 501,984 225,140 727104 1.44 8.00 394,240 1,486,344 | 1, 488 544

1901 368,000 501,964 234,146 736,100 1.88 8.00 394,240 1485340 | 2.881.683 ?.18
1902 368,000 501,964 241,511 TASATS 232 8.00 394,240 1,504,715 | 4,486,400 1.77
1993 385,000 501,964 253252 758,216 2m 8.00 394,240 1.514.458 | 5,000,084 1.580
1094 365,000 501,964 263,382 765348 an 8.00 294,240 1.524.588 | 7,328.450 1.30
1995 339.078 | 152080 491,158 | 5018684 | 2ra@7 775,881 368 8.00 479853 | 1746691 | 9272141 13
1998 339,078 158,163 497,240 501.964 284 874 788,838 384 8.00 479,853 1,763.731 | 11,0358 1.26
1997 319,078 164,490 503,568 501,964 298,269 798,233 4.02 8.00 479,653 1.781.452 | 12.817.323 1.2
1968 339,076 171.069 510,146 501,964 308,120 810,083 4.2 8.00 479,683 1.799.882 | 14.617.208 147
1989 339,076 177.812 516,988 501.064 320,444 822.408 499 £8.00 479,683 1.819.050 | 16436255 113
2000 339,078 188,029 251,648 112,870 888,623 501,964 333,262 835226 458 8.00 479,653 2.203.502 | 18.639.758 1.32
2001 339,078 192430 251,648 117,388 900,539 501.964 346,592 48,557 478 8.00 479,853 2.220.749 | 20.868.506 1.28
2002 136,078 200127 251,648 122,080 #1292 501,884 360,458 BE2.420 494 300 476,853 2.255.008 | 23.123.512 125
2003 329,078 208,132 251,648 126,983 925,820 501,984 374875 876,838 511 8.00 476,653 2282312 | 25,408,823 1.22
2004 339,078 218,457 251,648 132,042 939.224 501.964 389.870 891,532 529 8.00 479,883 2.310.710 | 27.718,533 1.20
2005 439,076 25118 251,648 137,324 208,169 137,320 1,396,682 501,964 405,484 250,358 112,288 1.270,072 547 8.00 710,004 3,376,728 | 31,093,262 160
2008 339,076 234,120 251,648 142417 308,160 142,812 1,416,843 501,964 421,683 250358 116,780 1,290,782 5.83 .00 710,004 3,417,429 | 34,510,690 1.68
2007 339,078 243,485 251,648 148 529 308,180 148,528 1,437,433 501,964 438,550 250,356 121,451 1.3123n 5.80 8.00 710,004 3.458.757 | 37,970,448 1.63
2008 339,078 253,224 251.648 154,470 306,169 154,486 1,458.054 501,964 456,092 250,358 126,909 1,334,721 5.96 B.00 710,004 3.503,779 | 41 474.226 1.61
2009 339,076 263,353 251 648 160,649 306,189 160,645 1.481 541 501,964 474 338 250,358 131,381 1,358,017 6.13 8.00 710,004 3540561 | 45023788 1.59
2010 339,076 273,887 251,648 167,075 308,169 167,071 372,501 167,000 2,044 428 501,984 493,309 250,356 136.618 1,382,244 529 8.00 710,004 4,136,678 | 49,160,454 1.80
2011 338,078 284,843 251,548 173.758 306,169 173754 272,50t 173,680 2075429 501,964 £13,042 250.356 142,000 1,407,441 6.38 8.00 710,004 4,192.874 | 53,353.338 1.80
2012 339,078 208237 251548 180,709 306,169 180,704 372,501 180.627 2,107,670 501,984 533,564 250.356 147,783 1,433,848 547 8.00 710,004 4,251,321 | 57,604,656 1.80
2013 339.078 308.086 251,648 187.937 306.169 187,932 372,501 187,852 2.141.201 501,964 554,906 250,356 183,674 1,460,899 6.57 £8.00 710,004 4,312,105 | 61,916,764 1.80
204 330,076 320410 251,648 185,454 306.169 165,449 372,501 195,366 2176074 | 301,964 577.102 250.356 15821 1,489,243 8.68 8.00 710,004 4,375,320 | 68.292.084 1.80
2ms 329,078 333226 251,648 208272 308,169 209,267 272,501 203,181 2212341 | 501964 600,186 250,386 168.214 | 1.518720 8.75 8.00 1,050.979 | 4.782.040 | 71,074.124 154
iyl ] 339,078 348,555 251,648 211,403 306,169 211,398 arz.sm 211,308 2250058 | 501,964 624,184 250,358 172.862 1,549,978 599 8.00 1.050879 | 4.850.414 | 75.024.537 1.90
2017 339,076 360417 251,648 219,860 308,169 219.884 2801 219,781 2.280.28% 501.9684 649,162 250.356 179777 1,581.258 7.2¢4 800 1,050979 | 4.921.522 | 80.84E.080 1.86
2ms 339,076 374034 251,648 228654 306,160 220,648 372,501 228,551 2,330,081 501,984 675,128 250,356 188,958 1,614,418 748 8.00 1,050979 | 4995476 | 85,841,536 183
2019 339,076 389,827 251,648 237,800 308,169 237,794 372,501 237,683 2372508 | 501964 702132 250,358 194,448 1.648.890 .73 8.00 1.050979 | 5.072.387 | 90913923 1.80
2020 339,078 408,420 251,648 247,312 306,169 247.306 Ir2.sm 247.201 2418623 730.219 250.356 2224 1,182.799 7.87 8.00 1,050,979 | 4650411 | 95,564,333 1.80

o Gased on an initee expenciture of $3,237,500 {1990 dollars) mikated & 4% par year 10 1995 (53,817.243) ana amorized at 8% APR for 30 years.

&/ 0.05% of construction cost infiated at 4% per yeer.

</ Based on & capitel sxpenclture of $1,§13,900 (1990 dollars) inflated & 4% per year $ 2000 {$2.833,000) and amartized et 8% AP for 30 yesrs.
o' Based 0n a cepitsl axpenditure of $3,827.750 (1990 dollars) inflated at 4% per year t0 2010 ($6,893 562) and amortized af 8% APR for 30 yesrs.
o Not required for this option.

I/ Assumes a $0.50/1,000 trermtment charge by the City of Sequin.

o/ Based on an initial capitai sxpenditure of $5,6855,111 in 1990 and amortized at 8% APR for 30 years,

W 0.05% of construction cost inflated .t 4% per yédr.

I/ Based on a capital expenditure of $1,565.000 {1990 doilars) inflated at 4% per year to 2005 (52.818,430) and amortized at 8% APR for 30 years.
J Sased on S44/AF Inflated &t 4% per year.



CANYON REGIONAL WATER SUPPLY STUDY
DETAILED COST EVALUATION

cost per 1,000 gal, total annual costs and total cumulative costs (all assuming no rate-leveling financing
mechanisms in place) for Option 3 are shown in Figures 7-12 through 7-14.

7.8.4 Option 4 - Develop Well Fields into the Carrizo-Wilcox Formation

Option 4 assumes that the CRWA develops a well field in the Carrizo-Wilcox Formation south of Seguin. In
addition to constructing individual wells, a treatment facility is assumed to be constructed at the well field
site to provide mineral removal. Figure 7-15 illustrates schematically the transmission system necessary to
provide service throughout the CRWA service area. Lines L1, L8, L39, and L46 are not used in this
oplion. A transmission main, sized to provide service to all WSCs, designated as line L 47, is shown
connecting the well field to the southern end of the Springs Hill WSC service area. At the intersection of
lines L18, L19, and L25, the flow is split in two directions; the first being toward Crystal Clear along Hwy
123 and the second being toward the remaining three WSCs along Hwy 725. Line L18 is sized to serve
Crystat Clear WSC. Line L19 is sized to serve the northwest portion of Springs Hill WSC and all of Green
Valley WSC and East Central WSC. Line L23A is sized to serve Green Valley and East central WSC's.
Table 7-37 summarizes flows, pipe sizes, and estimated costs for individual sections of the transmission
main system for the initial phase of line instailation. Estimated transmission main construction costs for
Phase | are $6,340,000. Estimated transmission main construction costs for Phase Il are $2,055,700.
Table 7-38 summarizes the second phase of line installation.

Total costs for Option 4 phased installation of treatment and distribution facilities, taken forward at an
annual inflation rate of 4% per year 1o the actual date of expenditure, are shown in Tables 7-3% and 7-40.
Total annualized cost for Option 4 installation, is shown in Table 7-41. Total CRWA cost per 1,000 gal,
total annual costs and total cumulative costs (all assuming no rate-leveling financing mechanisms in place)
for Option 4 are shown in Figures 7-16 through 7-18.

7.8.5 Option 5 - Appropriate Surface Water Downstream of GBRA Hydropower Dam H-5

Option 5 assumes that the CRWA constructs a su'rface water treatment plant at GBRA Hydrodam H-5
(Wood Lake) southwest of Gonzales. Figure 7-19 illustrates schematically the transmission system
necessary to provide service throughout the CRWA service area. Line L46 is sized to provide service to
the entire CRWA service area. Lines L1, L8, L39, and L 47 are not used in this option. Lines L2 and L18
are sized to serve Crystal Clear WSC. Line L19 is sized fo serve the three remaining WSCs. Table 7-42
summarizes flows, pipe sizes, and estimated costs for individual sections of the transmission main system
for the initial phase of line installation. Estimated transmission main construction costs for Phase | is
$11,057,600. Estimated transmission main construction costs for Phase Il is $2,380,200. Table 7-43

summarizes the second phase of line installation.

7-41
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Figure 7-12
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Figure 7-13

Total Annual Cost of Use of Seguin WWTP Excess Capacity in Combination with
Construction of CRWA Treatment Facilities
Assuming 2,250, 4,500 and 9,000 AF/yr Purchase Increments
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Figure 7-14
Cumulative Cost of Use of Seguin WWTP Excess Capacity in Combination with
Construction of CRWA Treatment Facilities
Assuming 2,250, 4,500 and 9,000 AF/yr Purchase Increments
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Phase | Instaflation of Major Transmission Mains

Table 7-37

Davelopment of Wel Feid in Carrizo-Wilkcox (1990-2005)

Design Caiculated Desgn Approximate Estimated
Flow Design Pipe Pipe Actual Pipe Pipe Cast of
Line Rate Velocity Diameter Diameter Velocity Length Unit Cost Pipe
Designation (MGD) (FPS) {In) (in) (FPSY (Fn) (&FY (3

(] - - - - - 400 - .

L2 1.83 5.0 102 12 35 44 000 12.00 $528,000

L3 0.92 5.0 7.2 8 4.1 8,600 8.00 $68,300
L4 0.64 5.0 6.0 8 2.8 16,000 8.00 $128,000

Ls 0.38 5.0 4.7 8 1.7 30,000 8.00 $240,000
Ls 0.09 50 23 6 0.7 32,000 4.50 $144.000

Lz 0.92 5.0 7.2 8 4.1 5,000 8.00 $40,000

Ls - - - - - 46,000 - -

L9 0.92 5.0 7.2 8 4.1 14,000 8.00 $112,000
L10 Q.22 5.0 3.5 6 1.7 22,000 4.50 $99,000
L11 0.11 5.0 25 4 1.9 22,000 - -
Li2 0.11 5.0 25 4 1.9 16,000 - -
L13 0.70 5.0 6.3 8 a1 15,000 2.00 $120,000
L14 0.51 5.0 54 § 4.0 4,000 4.50 $18,000
L1s 0.13 5.0 2.7 4 23 17,000 - -
Lis 0.38 5.0 47 6 3.0 8,000 4.50 $36,000
L17 0.11 50 25 4 1.9 22,000 - -
L18 1.83 5.0 10.2 10 5.2 14,000 10.00 $140,000
L13 3.43 5.0 140 16 3.8 8,000 16.00 $128,000
120 0.02 5.0 1.1 4 0.4 2.800 - -
21 3.41 5.0 13.9 14 4.9 4,500 14,00 $64 400
L22 324 5.0 13.5 14 4.7 3.400 14.00 $131.500
23 3.2 50 135 14 4.7 7.000 14.00 $98.000

L23A 3.20 s.0 135 14 435 800 14.00 $11.200
L24 0.01 0 0.9 4 0.2 13.000 - -
L2s 0.04 5.0 1.5 4 0.7 22,000 - ~
26 0.01 5.0 Q.7 4 0.2 8,000 -
L27 Q.03 5.0 13 4 0.5 50.000 - -
L28 534 5.0 17 .4 18 47 10,000 20.00 $200.000
L29 5.48 5.0 17.6 18 4.8 11,000 20.00 $220,000
L30 0.12 5.0 2.6 4 2.2 12.000 - -
L31 0.02 5.0 1.1 4 04 16.000 -
L3z 0.1 5.0 2.5 4 2.0 14,000 - -
L3z2A 0.11 5.0 25 4 2.0 18.000 - -
L33 320 5.0 13.5 14 4.5 §,000 14.00 $84 000
L24 1.81 5.0 10.1 12 38 10,000 12.00 $120.000
L35 0.42 5.0 49 & 3.3 4,000 4.50 $18.000

L3s 1.39 5.0 8.9 10 3.9 10.000 10.00 $100,000
Laz 1.39 5.0 8.9 10 4.0 8,000 10.00 $80.000
L38 1.19 5.0 8.2 10 34 13,000 10.00 $130,000
L3g - - - - - £.300 - -
L40 1.19 5.0 8.2 10 34 26.500 10.00 $265,000
L41 05 5.0 586 8 25 31.500 8.00 $262.000
L42 0.5 5.0 53 6 3.9 16,000 4.50 $72,000
L43 1.21 5.0 8.3 12 2.4 42,000 12.00 $504,000
L4 0.16 5.0 o 6 12 32,000 4.50 $144,000
L4s 048 §.0 5.2 8 2.1 18,000 8.00 $144,000
L4& - - - - - 142,000 - .
L47 8.15 5.0 215 24 4.0 50,000 38.00 $1.300.000

Totai Estimated Major Line Cost $6.340.000




Table 7-38

Phase |l Instaflation of Major Transmission Mains
Development of Well Fieid in Carrize-Wilcox (2005-2020)

Design Caicuiated Desgn Approximats Estimated
Flow Design Pipe Pipe Actual Pipe Ppe Cost of
Line Rate Valocity Diameter Diameter Valocity Length Unit Cost Ppe
Designation {MGD} {FPS) {In) {In} (FPS) (FY) ($/FH (%)

L1 - - - - - 400 - .

L2 0.37 5.0 4.6 6 2.9 44,000 430 $198.000

L3 0.19 5.0 3.2 4 3.3 8,600 - -

L4 0.13 5.0 2.7 4 23 16,000 -

L5 0.08 50 21 4 1.4 30,000 - -

Ls 0.02 5.0 1.0 4 0.3 32,000 - -

L7 0.19 5.0 3.2 4 33 5,000 -

L8 - - - - - 46,000 - -

Lo 0.19 5.0 3.2 4 33 14,000 - -
L10 Q.04 5.0 1.6 4 0.8 22,000 - -
LN Q.02 5.0 1.1 4 o4 22,000 - -
L12 0.02 5.0 1.1 4 .4 16,000 - -
L2 0.14 5.0 2.8 4 25 15,000 - -
L4 0.10 5.0 2.4 4 1.8 4,000 - -
L1s 0.03 5.0 1.2 4 05 17,000 -
L16 0.c8 5.0 2.1 4 1.4 8,000 -
L17 0.02 5.0 1.1 4 0.4 22,200 - -
Lig 0.37 5.0 46 4 6.6 14,000 - -
Lig 2.00 5.0 10.6 12 a9 8,000 12.00 $96,000
L20 0.03 5.0 1.4 4 ] 2,600 - -
21 1.26 5.0 105 12 3.9 4,800 12.00 855,200
L22 1.69 5.0 38 10 48 9.400 10.00 $94.000
123 1.67 5.0 9.7 10 4.7 7,000 10.00 70,000
L23A 1.64 5.0 3.6 10 47 800 10.00 $3,000
L24 0.02 5.0 11 4 0.4 13,000 - -
L25 0.06 5.0 1.8 4 1.1 22,000 - -
L2¢ 0.01 5.0 0.9 4 0.2 8,000 - -
27 0.05 5.0 1.6 4 0.8 50,000 - -
L28 2.48 5.0 118 12 49 10.000 12.00 $120.000
129 2.66 50 123 14 3.3 11,000 14.00 $154.000
L30 0.19 5.0 3.3 4 313 12.000 - -
L3t 0.03 5.0 1.4 4 0.8 16.000 - -
Lz 0.17 5.0 3.1 4 3.0 14,000 - -
L3zA 0.17 5.0 3.1 4 3.0 18,000 - -
L32 1.64 5.0 9.6 10 47 6.000 10.00 $60.000
L34 1.26 5.0 8.5 10 36 10.000 10.00 $100.000
L35 0.11 5.0 25 4 20 4,000 - -
136 1.15 5.0 8.1 10 33 10.000 10.00 $100,000
137 0.38 5.0 45 6 3.0 8,000 4.50 $36.000
L3s 0.32 5.0 4.3 6 26 13.000 4.50 $58.500
L3 - - - - - £.300 - -
L40 0.32 5.0 4.3 ] 2.6 26.500 4.50 $119.250
L41 0.15 5.0 2.9 -] 1.2 31,500 4.50 $141,750
L42 0.14 5.0 28 4 24 16,000 - -
L43 1.10 5.0 7.9 1Q 3.1 42,000 10.00 $420.000
La4 0.14 5.0 2.8 ] 1.1 32.000 4.50 $144,000
L4S5 0.44 5.0 5.0 8 35 18.000 4.50 $81,000
L46 - - - - - 142,000 - -
L47 - - - - - 50,000 - -

Total Estimated Major Une Cost. . . 32,085,700




Table 7-39
Estimated Treatment Plant Costs
Wall Development in the Carrizo-Wilcox Aquifer a/

Total Cost
Function 1930 1996 2000 2005 2010 2015 2020
1. Construction Cost
a. Pumping Facilites $175,000 $30,416 $37,008 - $54,778 -
b. Treatment Works $2,500,000 $1,824,979 $2,220,366 - $3,286,685 -
c. Transmission Mains $0 $0 $0 - $0 - -
2. Enginearing (b) $133,750 $02,770 $112,869 - $167,073 - -
3. Land {c/) $o $0 $0 - $0 - -
4. Surveying and Staking (d/} $160,500 $111,324 $135,442 - $200,488 - -
6. Logal and Administration {&) $66,875 $46,385 $56,434 - $83,537 - -
6. Permitting and Fees (f/) $53,500 $37,108 $45,147 - $66,829 -
7._Contingencies (9)_ $267,500 $185,540 $225,737 - $334,146 - -
[Total $3,357.125 $2,328,522 $2,833,003 - $4,193,536 B 5
al All costs assumes 1990 dollars inflated a 4% per year..
b/ Assumes 5% of total construction cost.
</ Based on curent estimated cost of $5,000/acre.
d/ Based on 3% of construction cost.
o Based on 2.5% of construction cost.
f/ Based on 2% of construction cost.
9/ Based on 10% of construction costs.
Table 7-40
Estimated Transmission Line Costs
Well Development in the Carrizo-Wiicox Aquifer a/
Total Cost
Function 1900 1995 2000 2005 2010 2015 2020
1. Construction Cost
a. Pumping Faciliies $0 - $0 -
b. Treatment Works $0 - - $0 - -
¢. Transmission Maing $8,340,000 - - $3,702,200 - - -
2. Engineering {b/) $317,000 - - $165,110 - - -
3. Land (& $0 - - $¢ - -
4. Surveying and Staking (d/) $380,400 - - $222,132 - -
5. Legal and Administration (e/} $158,500 - - $92,555
6. Permitting and Fees (i/) $126,800 - - $74,044 - -
7. Contingencies (g} $634,000 - - $370,220 - - -
[Total $7,956,700 - 5 $4,646,260 - 5 5
a/ All costs assumes 1990 dollars inflated a 4% per year..
b/ Assumes 5% of total construction cost.
¢/ Based un current estimated cost of $5,000/acra.
d/ Based on 3% of construction cost.

o/ Based on 2.5% of construction cost.

t/ Based on 2% of construction cost.

¢/ Based on 10% of construction costs.




Tabis 7-41

Cost Analysis of Carrtzo-Wikox Supply Option

Yoar i OaM G&M oau w-n I Capital ‘ i CaM Capital [sT17) Capital OaM Yotal

[ l Well &/ w-n [ Well e/ w.n b w-u & Well b/ w-n o Well b Wol u Troatment t/| Trasiment | Tresiment /| Trestment | Treatment Tr-tm.m] Treatment /| Trestment | Trestment
1960 51.838 | 22500 BA338 | 298,205 | 125,000 2300
199 61,638 23.400 85,235 298.208 130,000 428,208
1992 61,838 24,338 86,171 298.205 135,200 433,408
1983 61.838 25,308 87,44 298205 | 140,508 430,813
1994 81,635 26,322 88,157 208.205 | 148232 444,437
1995 61,838 27375 44,080 19.770 153,060 | 298.205 152,082 | 208.897 91,250 748,373
1908 §1,835 28470 44,080 20.561 154945 | 298205 | 138188 | 208837 4,900 758,406
1997 61,835 29,608 44,080 21,383 156907 | 298205 | 164401 206,837 96,606 768,229
1998 61,835 30,783 44,080 22239 158946 | 298205 | 171,071 208,837 102,844 778.756
1999 81,838 32.028 44,000 23128 161,068 | 208208 | 1778+s | 206,337 106,750 786,708
2000 81,835 23,308 44,080 24,053 26878 12,952 205103 | 2s8205 185,031 206,837 1020 | 256080 | t11.000 1,168,181
2001 61,838 24,638 44,080 25,018 28.878 13,470 207318 | 298205 | 162432 | 208,897 115480 | 256008 | 115440 1,184,453
2002 81,838 28.023 44,080 2.8 28478 14,009 210,841 298.205 | 200,129 | 206.837 120,079 | 256080 | 1200%8 1,201,396
2002 61,835 37.454 £4,080 27,057 28.878 14,569 213883 | 298208 | 208134 | 208.837 124882 | 256080 | 124880 1.219.007
2004 61,838 28,963 44,080 28,139 29,878 15,152 217,046 | 298205 | 216460 | 206837 129877 | 256008 | 129.854 1,237 922
2008 61,838 40521 44,080 29.284 20,878 15758 220336 | 298205 | 225118 | 208837 135072 | 256089 | 135048 1,258,370
2008 61,838 42142 44,080 20438 28,878 16,388 223,758 288,205 224,123 208.237 140,478 255,089 140450 1.278.179
2007 61,838 43828 44,080 31,652 28,878 17,044 27.317 | 2096205 | 243488 | 208837 146,004 | 256090 | 748,068 1,296,781
2009 81,838 45,581 44,080 32919 28,878 17,726 231,m8 | 288205 | 23227 | 208.837 151,938 | 256088 | 151.8Mm 1,318,207
2000 51,835 47,404 44,080 4235 28,878 18,438 234867 | 298205 | 263,356 | 208,837 158,015 | 256069 | 157988 1,340,490
2010 61,838 48,300 44,080 35.608 28678 19.172 42,746 19,172 300788 | 238205 | 273,890 | 206.897 164,236 | 256,080 | 164307 | 2372488 | 164000 | 1,900,162
201 51,838 51272 44,080 37.028 28,878 19,939 42,746 19.999 305718 | 298205 | 284,846 | 206837 170910 | 256080 | 170879 | 372408 | 17080 | 1.930.824
2012 61,838 53323 44,080 38510 28,878 20,737 42,746 20,736 310,845 [ 298205 | 298240 | 206837 177,746 | 286089 | 177718 | 372498 | 177382 | 1962712
2013 61,838 55456 44,080 40,050 20,678 21556 42748 21.568 Nns177 | 298208 | 308080 | 206.837 184,856 | 256089 | 18482 | 372498 184,478 | 1905878
2014 61,835 57,674 44.080 41,682 28,878 224329 42,746 22,428 921,723 288205 | 320413 206.837 192,250 | 2%.089 192216 | 372408 | 191.857 | 2.030.365
2015 61,835 53,881 44,080 43319 28.878 23326 42,746 23,326 327490 | 298205 | 339230 | =zoe897 199.940 | 256089 | 159805 | 372498 | 199.531 | 2.086.2m
2016 61,835 £2.391 44,080 45,051 28,978 24,259 42,746 24.258 333488 | 293205 | 348.5%9 [ 206837 | 207928 | 25s088 | 207.901 372488 | 207512 | 2.103.538
2017 61.835 64,876 44,080 45,853 28,078 25,229 42,748 25229 339726 | 298205 | 350421 205837 | 218255 | 256080 | 216217 | 372498 | 215813 | 2.142,338
2ms 81,835 E7,471 44,080 48,727 28.878 26,238 42,748 28.238 Me214 288.208 374,838 206,837 224,805 258,089 224,866 372498 204,445 } 2,182,683
2019 61,835 70170 44,080 50,677 28,878 27,288 42,748 27,288 352961 208205 | 380,831 206,837 233002 | 256089 | 233860 | 372498 | 233423 | 2224845
2020 72,978 44,080 52.704 28878 28,379 42,748 28.379 63.275 28,400 389,817 406425 | 20687 243.250 | 255.080 | 243215 | 372498 | 242.760 | 1.970.081

o/ Based on an inial caguial expenditure of $884.375 in 1990 and amortizea &l 8% APR for 30 years.

b/ 0.05% of construction cost Inflated at 4% per yeer.

¢/ Bewed on a capital expanciiure of $219,625 (1590 doliars) fieted ¥t 4% per year to 1595 ($267.207) and amortized at 8% APR for 10 years.

o/ Based on a capital expenditure of $219,625 (1990 doliars) infiated at 4% per year to 2005 ($395,532) and amortizec st 8% APR for 30 years.

o Based on a capital sxpanciiture of $219,625 (1990 dokars) infisted &t 4% per year to 2015 ($585.484) and amortized at 8% APR for 10 yesrs,

# Basad on an intial capital expenditure of $3,357.125 In 1990 and smortized at 8% APR for 30 years.

o/ Based on a capital sxpenditure of $1.913,500 (1990 dollars) infiated at 4% per year to 1998 ($2.328,522) and amortized at 8% APR for 30 years.
v Basad on & capital sxpenciure of $1,913,800 (1990 doliars) inflated &t 4% per year 10 2000 ($2.833,000) and amortized st 8% APR for 30 yewrs,
i/ Based on a capital expendiiure of $1,913.900 (1990 doliars) inflated &t 4% per yasr 1o 2010 ($4.193.500) and smortized st 8% APR for 30 years.
)} Basad on an initial capitel expendifure of $5,340,000 in 1890 and amortized st 8% APR ior 30 years.

K/ Based on a capital sxpenditurs of $2,055,700 (1980 doliars) inflated at 4% per year to 2005 ($3.702.200) end amontized ut 8% APR for 30 years.
VF and duistrb .
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Tabie 741 (Continued)
Cowt Analysls of Carrizo-Wiicex Supply Option
Year Capitad l CaM Capital CsM Line Demand I Pumped Costof Towl Cumutative | Cost/1,000
[ Line / Line b/ Line k/ Line b/ Cost {MGD) (MGD) Water Costl/ I Cost Tromed
1690 706.772 317.000 1,020.773 144 1.44 -0 1,531,313 | 1,531,212 2
1991 706,773 329,880 1036453 1.88 1.88 0 1.340.893 | 3,081,208 228
1992 706,773 342,867 1.049 640 232 232 ] 1,568,216 | 4680422 1.85
1993 708,773 356,582 1,063,355 a7m 7 ] 1.580,312 | 6,230.735 1.5
1994 706,773 370,348 1,077.818 f 4] A ? 1,610.212 | 7,040.947 1.38
1998 708.773 385,679 1,092.482 385 3.65 ] 1,993,885 | 9,543,832 1.50
1996 706,773 401,108 1107875 384 384 ] 2000.831 | 11,884.763 1.44
1997 706.773 417,150 1,123.924 402 LX: ] o 2.049,05 [ 12,913,822 1.40
1998 706,773 433,836 1.140.810 a2 .21 0 2,078,312 { 15,982,134 1.38
1999 708,773 451,190 1,1572.983 4.3% 439 0 2,108,736 | 18,100,870 1.8t
2000 706.773 | 468237 1,178,011 4.59 458 o 2,549,258 | 20,850,165}  1.52
2001 708,773 480,007 1,194,780 478 478 ] 2.587.159 | 23,237.924 1.49
2002 706,773 807 527 1,214 300 454 484 [} 2,626,538 § 25,881,862 1.48
2003 708,773 27 828 1,234,802 ERL) 511 0 2,667,481 | 28,531,353 1.43
2004 706,773 540,941 1,258718 529 529 [} 2710,08% [ 31,241,438 1.40
2005 706,773 570,889 912,718 185,110 | 1,875.488 547 547 [ 3.382.204 | 34,563,540 1.88
2006 706,773 583,735 412715 182,514 | 1905738 5.6 5.63 0 3,408,675 1 37,980,315 1.56
207 706773 | 617484 | 412715 | 200215 | 1937188 s80 550 0 3481286 | 41480601 {  1.54
2008 706,773 842,184 $H2.18 208.22¢ | 1560806 5.96 536 [} 3,519,121 | 44,979,722 1.62
2008 708,773 867,871 412,718 216.553 | 24003912 613 513 [} 3,579,269 | 48,558,691 1.60
2010 708,773 694,586 412715 225215 | 2,039.289 6.29 629 0 4,240,239 | 52,799.230 1.88
2011 708,773 1238 412715 234229 | 2,076,081 8.38 638 0 431282 1 57111853 183
2012 706,773 751,264 412.718 243,582 | 2114345 6.47 8.47 0 4,387,901 | 61,499,754 1.88
2013 706,773 781,318 412718 253.336 | 2154129 657 657 ] 4,466,191 | 65,065,946 1.86
2014 706,773 812,567 4127158 263,468 | 2195525 .66 5.68 [} 4,547,813 | 70,513,558 1.87
2015 706.773 845,070 412,715 274.008 | 2238567 8.75 675 Q 4.632.251 | 75,145,849 1.88
2016 706773 | BTBE7A | 412715 | 284968 | 228I0 699 659 0 4720356 | 70068205 1.85
2017 706,773 S14008 | 412715 296,367 | 2329884 7.24 7.24 0 4,811,944 { 84,878,148 1.82
2018 708,773 £50.589 412,715 308222 | 2370.209 7.48 7.48 [} 4,907,196 | 89,588,345 1.80
2019 706,773 968,613 212,718 320,551 | 2428682 773 7.73 [} 5,008,257 | 94,501,802 178
2020 1,008,157 | 412715 333373 | 1.774.248 7.97 787 0 4,134,143 | 98.728.745 1.42

&/ Based on an nflal capithl sxpencilore of $364.375 In 1990 and emartized at 8% APR for 30 years.

b/ 0.05% of construction cost infiated at 4% per year,

o/ Based 0n a capitel expenciturs of $219.525 (1990 dollars) infleted &t 4% per year to 1995 ($267,207) and amortized st 8% APH for 30 yesrs.
&/ Baged on u capital expendiure of $219.625 (1990 dollers) infisied at 4% per year o 2005 ($395,532) and amortized at 8% APR for 30 years.
o/ Basac or & capital sxpenditurs of $219,625 (1990 dollers) infleted at 4% par ysar to 2015 ($385.484) and amortized a1 8% APR for 30 yesrs.
1 Based on an inibal capital expenditure of $2,357,125in 1990 and amortized et 8% AFR for 30 years,
o/ Basad on a capital expenditure of $1,919.900 {1990 doliers) inflated at 4% per yesr to 1995 ($2.328,522) and amcrtized a2 8% APR for 30 years.
h/ Basad on & capital axpenditure of $1,913,900 (1990 doliars) inflated at 4% per year to 2000 ($2,873,000) &nd amortized at 8% APR for 30 yesrs.
i/ Baned on a capital expenciture of $1,913,900 (1990 doliars) inflatod at 4% Per year to 2010 (34,193,500) and amorntized at % APA for 30 yesrs.
¥ Based on an inflial capite] sxpenditure of $5,340,000 in 1990 and amonized &t 8% APF fer 30 years.
i/ Based on s capltal expanditure of $2.055,700 (1990 dollers) Inflated &t 4% Per year to 2005 ($3.702.200) and smorized at 8% APR for 30 years.
and doistribut
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Figure 7-16

of Carrizo-Wilcox Water

Cost/1,000 gal

frme e -

OO EU . S

e

———

[ Lr-

3.00
2.50

2.00

Cost 1.50

1.00
0.50
0.00

2020

2015

2010

2005

2000

1986

1990

Year




i
Figure 7-17
Total Annual Cost of Carrizo-Wilcox Water
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Figure 7-18
Cumulative Cost of Carrizo-Wilcox Water
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Table 742

Phase | Instailation of Major Transmission Mains
CRWA Construct Surface Water Treatment Plant at GBRA Hydrodam H-5

Design Calcuiated Qesign Approximate Estimated
Flow Design Pipe Pipe Actual Pipe Pipe Cost of
Line Rate Velocity Diameter Diameter Velocity Langth Unit Cost Pipe
Designation (MGD) (FPS} {In). {In) {FPS) {Ft) (VFY ()
L - - - - - 400 B s
L2 1.83 5.0 106.2 12 35 44,000 12.00 $528,000
3 0.92 50 72 8 4.1 8,600 8.00 $68.,800
L4 0.64 50 6.0 8 2.8 16,000 8.00 $128.000
L5 0.38 5.0 47 8 1.7 30,000 8.00 $240,000
s 0.09 5.0 23 4 1.6 32,000 - -
L7 092 5.0 72 8 4.1 5,000 8.00 $40,000
L8 - - - - - 46,000 - -
L9 0.92 5.0 7.2 8 4.1 14,000 8.00 $112,000
L10 0.22 5.0 3.5 & 1.7 22,000 4.50 $99,000
L1 o 5.0 25 4 1.9 22,000 - -
L12 0.1 5.0 25 4 1.9 16,000 - -
L13 0.70 50 6.3 8 3.1 15,000 8.00 $120.000
L14 0.51 50 54 6 4.0 4,000 4.50 $18,000
L15 0.13 5.0 2.7 4 23 17,000 - -
Li6 0.38 5.0 4.7 6 3.0 8,000 4.50 $36,000
L17 0.11 5.0 2.5 4 1.9 22,000 - -
Lt8 1.83 5.0 10.2 12 36 14,000 12.00 $168.000
L19 343 5.0 14.0 16 38 8,000 16 .00 $128,000
L20 0.02 5.0 1.1 4 0.4 2,600 - -
21 3.41 5.0 139 16 38 4,600 16.00 $73.600
t22 3.24 50 135 16 36 9,400 16.00 $150,400
L23 322 5.0 135 16 3.6 7,000 16.00 $112.000
L23A 3.20 5.0 13.5 16 35 800 16.00 $12,800
L24 0.01 5.0 0.g 4 Q.2 13,000 - -
L2s 0.04 5.0 1.5 4 0.7 22,000 - -
L26 0.01 5.0 0.7 4 0.2 8,000 - -
27 0.03 50 13 4 0.5 50,000 - -
L28 5.32 50 17.4 18 4.7 10,000 20.00 $200,000
L29 0.01 5.0 0.9 4 0.2 11,000 - -
L30 5.34 5.0 17.4 18 4.7 12,000 20.00 $240,000
L31 0.02 5.0 1.1 4 04 16,000 - -
L3z 5.36 5.0 17.4 18 4.7 14,000 20.00 $280,000
L32A on 5.0 25 4 2.0 18,000 - -
L33 3.20 5.0 135 14 4.6 6,000 14.00 $84,000
L34 1.8 5.0 10.1 12 38 10,000 12.00 $120.000
L35 0.42 50 4.9 6 a3 4,000 4.50 $18,000
L3e 1.39 5.0 8.9 10 3.9 10,000 10.00 $100,000
L37 1.39 5.0 8.8 10 4.0 8,000 10.00 $80,000
L3s 1.19 50 8.2 10 34 13,000 10.00 $130,000
Lag - - - - - 5,300 - -
L40 1.19 5.0 8.2 10 3.4 26,500 10.00 $265,000
L41 0.56 50 5.6 8 25 31,500 8.00 $252.000
L42 0.50 5.0 53 6 3.9 16,000 4.50 $72,000
L43 1.21 50 8.3 12 24 42,000 12.00 $504,000
L44 0.16 5.0 30 6 1.2 32,000 4.50 $144,000
L45 0.48 50 52 8 2.1 18,000 8.00 $144.000
L46 547 5.0 176 30 1.7 142,000 45.00 $6,390,000
L47 - - - - - 50,000 - -
Total Estimated Major. Line Cost - $11,057,600




Table 743

Phase Il Instaliation of Major Transmission Mains
CRWA Construct Surface Water Treatment Plant at GBRA Hydrodam H-5

Design Caiculated Design Approximate Estimated
Flow Design Pipe Pipe Actual Pipe Pipe Cost of
Line Rate Velocity Diameter Diametar Velocity Length Unit Cost Pipe
Designation {(MGD) (FPS) {tn) {In) (FPS} {FY) {WFY $

[} - - - - - 400 - -

L2 0.37 5.0 4.6 & 2.9 44 000 4.50 $198,000

L3 0.19 50 32 4 3.3 8,600 - -

L4 0.13 5.0 27 4 2.3 18,000 - -

LS 0.08 5.0 2.1 4 1.4 30,000 - -

Le 0.02 5.0 1.0 4 0.3 32,000 - -

L7 0.19 50 3.2 6 1.5 5,000 4.50 $22,500

[&:) - - - - - 46,000 - -

L9 0.19 5.0 32 4 33 14,000 -

L10 0.04 5.0 1.6 4 08 22,000 - -
L 0.02 5.0 1.1 4 0.4 22,000 - -
L12 0.02 5.0 1.1 4 04 16,000 - -
L13 0.14 5.0 2.8 4 2.5 15,000 -

L14 0.10 50 2.4 4 1.8 4,000 - -
L1§ 0.03 5.0 1.2 4 0.5 17,000 - -
L16 0.08 5.0 21 4 1.4 8,000 -

L7 0.02 5.0 1.1 4 0.4 22,000 - -
L1 037 50 46 & 29 14,000 4.50 $63,000
L19 2.00 5.0 108 12 39 8,000 12.00 $96,000
L20 0.03 5.0 1.4 4 0.6 2,600 - -
21 1.96 5.0 10.5 12 3.9 4,500 12.00 $55.200
122 1.69 5.0 9.8 t0 4.8 9,400 10.00 $94.000
L23 1.67 5.0 9.7 10 47 7,000 10.00 $70.000
L23A 1.64 5.0 9.6 10 47 800 10.00 $8.,000
L24 0.02 5.0 1.1 4 0.4 13,000 - -
L25 0.06 5.0 1.8 4 1.1 22,000 -

L26 0.01 5.0 0.9 4 0.2 8,000 - -
L27 0.05 5.0 1.6 4 08 50,000 - -
128 2.46 5.0 1.8 12 4.8 10,000 12.00 $120.000
29 0.02 5.0 1.1 4 04 11,000 - -
130 2.48 5.0 1.9 12 4.9 12,000 12.00 $144,000
By 0.03 5.0 1.4 4 0.6 16,000 - -
L32 2.51 5.0 1.9 12 4.5 14,000 12.00 $168.000
L32A 0.17 5.0 31 8 1.3 18,000 4.50 $81.,000
L33 1.64 5.0 8.6 10 47 6.000 10.00 $60,000
L34 1.26 5.0 85 10 3.6 10,000 10.00 $100.000
Las 0.11 5.0 25 4 2.0 4,000 - -
L36 1.15 5.0 a1 10 3.3 10,000 10.00 $100.000
37 0.38 5.0 4.6 6 3.0 8.000 4.50 $36.000
Las 0.32 5.0 43 6 2.6 13.000 4.50 858,500
L3g - - - - - 5,300 - -
L40 0.32 5.0 43 8 2.8 28,500 4.50 $119.250
L41 0.15 5.0 29 3 1.2 31,500 4.50 $141.750
L42 0.14 5.0 2.8 4 2.4 16,000 - -
143 1.10 5.0 7.9 10 3.1 42,000 10.00 $420.000
L44 0.14 5.0 2.8 & 1.1 32,000 4.50 $144,000
L4S 0.44 5.0 5.0 6 35 18,000 4.50 $81,000
L46 2.68 5.0 2.3 - - 142,000 - -
L47 - - - - - 50,000 - -

Total Estimated Major Line Cost _$2,380,200




CANYON REGIONAL WATER SUPPLY STUDY
DETAILED COST EVALUATION

Total costs for Option 5 phased installation of treatment and distribution facilities, taken forward at an
annual intlation rate of 4% per year to the actual date of expenditure, are shown in Tables 7-44 and 7-45.
Total annualized cost for Option 5 installation, is shown in Table 7-46. Total CRWA cost per 1,000 gali,
total arnual costs and total cumulative costs {all assuming no rate-leveling financing mechanisms in place)
for Option 5 are shown in Figures 7-20 through 7-22.

7.9 Summary Option Cost Comparison

Cost comparisons on & per thousand gallons freated and distributed, annual and cumulative basis for the
five supply options are shown in Figures 7-23 through 7-25. The costs of Options 1-3, Purchase water
from GBRA with treatment by CRWA, Purchase reated water trom GBRA and Purchase water trom GBRA
with treatment by the City of Sequin, compare favorable with each other. With the exception of the first
few years which could be leveled through creative financing, all three option costs increase gradually from
approximately $1.25 per 1,000 gallons in 1990 to $1.80 per 1,000 gallons in 2015. Option 3, Develop
well tields_in the Carrizo-Wilcox Formation, is more expensive because of the combined costs of
transmission from the well field to the service area and the cosis of remaval of iron. Option 5, Appropriate
surface water downstream of GBRA hydropower dam H-5, is uneconomical because of the high cost of

transmission from the diversion point near Gonzales 1o the CRWA service area.
7.10 Costs of Option 1 for Each CRWA Member WSC

The cost to each CRWA member WSC of the preferred option is a function of the amount of water used
and the capacity of each line of the distribution system use by each entity (Tables 7-47 and 7-48). In the
beginning, GYVWSC, CCWSC and ECWSC would incur larger costs than SHWSC due to their greater
dependence on the Edwards Aquiter as a primary water supply source (Figures 7-26 through 7-28).
However, starting in about 1995, SHWSC demands increase steadily. After 2005 SHWSC and ECWSC
will pay higher costs due to the additional transmission lines necessary to deliver water to their respective

service areas.



Table 7-44

Estimated Treatment Costs
Appropriation Without Inpoundment Balow GBRA Hydrodam H-5 a/
Total Cost
Function 1990 1995 2000 2005 2016 2015 2020
1. Construction Cost
a. Punping Facilities $175,000 $25,000 $26,125 - $45,024 -
b. Treatrnent Works $2,500,000 $1,824,979 $2,220,3266 - $3,288,685 - -
c. Transmission Mains $0 $0 $0 - $0 - -
2. Engineering (b} $133,750 $62,499 $112,325 - $166,585 -
3. Land {c} $100,000 $100,000 $100,060 - $100,000 -
4. Surveying and Staking {d/) $80,260 $55,499 $67,395 - $99,951 - -
5. Legal and Administration (/) $86,875 $48,249 $56,162 - $83,203 - -
8. Permitting and Fees (i $53,500 $37,000 $44,930 - $68,634 - -
7. Contingencies (g) $267.500 $184,998 $224,849 - $333,471 - -
[Totai $3,378,875 $2,368,225 $2.851,952 - $4,181,343 -
& All costs assumes 1990 doilars inflated a 4% per year..
b Assumes §% of lotal construction cost,
«/ Based on cutrent estimated cost of $5,000/acre.
&/ Based on 3% of construction cost.
o Based on 2.5% of construction cost
fr Based on 2% of construction cost.
g/ Based on 10% of construction costs.
Table 7-45
Estimated Transmission Line Costs
Appropriation Without irmpoundment Below GBRA Hydrodam H-5 a/
Total Cost
Function 199G 1995 2000 2005 2010 2015 2020
1. Construction Cost
& Pumping Facilities $0 - N $0 . .
b. Tregtment Warks $0 - - 50 - - -
¢. Transmission Mains $11,057,600 - - $4,286,506 - -
2. Engineering (b) $552,880 - - $214,330 - - -
3. Land (c/) $0 - - 0 - - -
4. Surveying and Staking (d/) $331,728 - - $331,728 - - -
5. Logal and Administration {e/} $276,440 - - $276,440 -
8. Parmitting and Fees (/) $221,152 - - $221,182 - -
7. Gantingencles (g} $1,105,760 - - $1,105,760 - - -
[votal $13,545,560 - - 6,436,018 - - -

&/ All costs assumes 1920 dollars inflated a 4% per year..
b/ Assumes §% of total construction cost.

</ Based on curent estimated cost of $56,000/acre.

d/ Based on 3% of construction cost.

o Based an 2.5% of construction cost.

fi Based on 2% of construction cost.

o/ Based on 10% of construction costs.
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Table 7-48

Cost Analysis of Conjunctive Uiss of GRRA Hydropower Dam H-3 Suppty Option

| Yoar Capdai [sT17] Capital Q&M Capital 0OaM Caprnl osM Wed I Capttal l [+117] Caprial [+] | Line Dermand Pumped I Cost of Total Cumulstive | Cost1,000
L Well o/ l Well bv l Well ¢/ Well by Well &/ Weli b/ Well o Well b/ Cost Line t/ Line o Line of Line bv Cosat (MGDY (MGD} Water Cost v/ T Cost . Trosted
1990 267519 | 125,000 412579 | 902218 | 552880 1,535,008 144 148 0 1847877 | 1.847.677 EXNZ)
1 287,579 130.000 417579 | 982218 574,985 1,857.213 1.88 1.88 ° 1974792 | 3922489 287
1992 287,579 135200 42,779 882218 507,998 1,580,213 232 232 0 2002992 | 5823461 238
1003 207,519 140,608 428187 282218 621915 1,604,133 2.7 277 [ 2.092.320 | 7,957,741 2m
1994 287,579 148,232 433,811 982218 846,791 1.629.010 k2] an 0 2,062,821 | 10.020,602 1.78
1988 287.57% 152,082 206,837 92,770 739,267 982,218 672663 1,854,881 368 3.85 [} 2.304,148 | 12414,780 1.80
1996 287.579 188,188 206.837 96,481 749,061 p02218 699,570 1,64,788 3.4 3.54 0 2,430,840 | 14.845 509 1.74
1997 287579 184,491 208,837 100,340 7247 982.218 727 552 1,708,711 402 4.02 a 2469018 | 17,214 617 168
1990 287.579 171.0M 206,837 104,354 768,840 982218 758,654 1,738.873 4. 4 4] 2.508.713 | 19,823,330 1.83
1909 2857 177914 206,837 108,528 780857 882.218 786,921 1,760,138 4.29 4.9 a 2.549.906 | 22.373.326 158
2000 287519 185,031 208,837 112,869 251,648 112.870 1,156,833 9g2.218 818,387 1.800.518 4.58 458 0 2,957,449 | 25.330.774 1.77
2001 287,579 192,432 206.837 117,334 251,648 117,385 1,173.264 | B82218 851,133 1,833,352 478 476 [ 2,006,615 | 28,337,390 172
2002 287.579 200,129 208,837 122,079 251,648 122,080 1,190,382 982218 885,179 1,867,397 4.94 4.84 Q 3,057,748 | 31,395,138 1.70
2003 207,579 208,134 208,837 126,862 251,648 126,963 1208123 | 982218 920,588 1,902,804 511 51 0 2,110,927 | 34,506,068 1.687
2004 2687.579 216480 206,837 132,041 251,648 132,042 1.226.806 982218 857 409 1,939,628 528 5.29 0 2,166,233 | 37,6729 164
2008 287.579 225.118 206837 137,322 281,548 137,324 1,248827 | 982218 £95,706 211427 119,010 | 2308381 547 5.47 [} 3,554,788 | 41.228,487 1.78
2008 207,519 234,123 208,837 142818 251,648 142,817 1265816 | 982218 1005534 | 320.057 123,770 | 2470379 583 58 0 3.736,197 | 44,962,688 1.82
2007 287,579 243,488 206,837 148,528 D51.648 148,529 1,286,608 | 982,218 1,076,988 328857 128721 2,516,752 £.80 5.80 o 3.803.380 | 48,766,044 1.80
2008 287,579 283277 208,837 154 468 251,648 154 470 1,208.230 | 982218 | 1,120,033 | 320,857 133,870 | 2.354,979 5.96 5.98 0 3873200 | 52.639.253 .78
2008 287,51 263.35% 206837 160,648 251,648 160,649 1,330.717 982218 1,164,835 328.857 129.225 2615138 613 613 0 3945881 | 56,585,104 176
2010 287.57% 273,890 206.837 167,074 251,648 167.075 372.501 167,073 | 1893677 | 3982218 | 1,211,428 | 328,857 144,794 | 2.867.247 629 629 0 4,560.97¢ | 81,148,078 1.98
2011 287,579 284,848 206.837 173,756 251,648 173,758 372,501 173,756 1,924,681 982218 1,259,885 | 328.857 150,586 | 2.721.548 6.38 638 a 4,645,227 | 65,792,305 1.99
202 297,579 266.240 206.837 186,707 251,648 180.709 372,561 180,706 1,956,926 982218 1,310,281 328,857 156,609 2,777.968 8.47 8.47 -] 4,734,881 | 70,527,196 2.00
2013 287,579 308.089 206.837 187,933 251,848 187,937 372,501 187,934 1590460 { 982218 1,362,692 328.857 162873 2,835.640 657 8.57 Q 4827101 | 75.354.297 2.0
2014 297,579 220,413 206,837 195.452 251,648 195,454 372,501 195452 | 20265336 | 982218 | 1.417.200 | 328,857 169.388 | 2.897.663 6.66 6.66 0 4,922.999 | 80.277.29¢ 203
2015 287,579 333.230 206.837 203270 251,648 203272 372 501 203270 2.061,607 882218 1,473,888 328857 176,164 2961127 6.78 875 Q 5,022,734 { 85,300,020 204
2018 287.579 346.559 206,837 211,401 251,648 211,409 372,501 211,401 2,089,329 982,218 1,532,543 328,857 183210 3,027,129 8.90 6.99 o 5.126.457 | 90.426.487 2.
2017 287579 380.421 208.837 219,887 251,648 210,860 372.501 219.857 213855 982218 1,584,157 328857 190,539 3,095.771 724 7.24 0 5.234,330 | 95.680.817 1.98
2018 287,579 374,838 206,837 220,652 251,648 220 854 372,501 220,651 2.179.38% | 9E2.218 1,857,523 | 328857 196,160 | 3.167.159 7.48 7.48 o 5,348,518 | 101,007,335 1.96
2018 287,578 389.831 206837 237,798 281,648 237,800 372.501 237,797 | 2221,781 | $82218 | 1724240 | 228857 208,087 | 3,241,402 1.7 7.7 ] 5.453.193 | 106.470,528 1.94
2020 405,425 206.837 247,310 281.648 247312 72,501 247,309 1,978,341 1.793.210 326,857 214,330 2.236,307 7.97 7.97 0 4.314.738 | 110.785.265] 1.48

o/ Based on an intiai capral expenaiture of $3.237,500 in 1950 and amontzed at 8% APR for 30 years.

b 0.05% of construction cost inflated at 4% per year.

o/ Based on & capital expenditure of $1,913,900 (1990 dollars) inflstec at 4% per yeer to 1995 ($2,328,622) and amortized &t §% APA for 30 years.
o Besed on 8 capital axpenditure of $1.913,900 (1990 dollars) hrmd.msp.fy-.wzow(sz.m,ow}munmmd-mnmmawm
o B-donleq)mlMh:ndt‘l.sw.m{’mdoih'l}'l'lﬂld.‘%pol‘ynrhzow(ﬂdﬁmmlmunlz.dlB%APﬁlmJDy-n.
¥ Basod on an intial capitsl expenditure of $8,340,000 in 199G and amortized at 8% APR for 30 yean.
a capital sxpenditure of $2,085.700 (1990 dollars) infimted at 4% per year to 2005 ($3,702,200) and amortized af 8% APR for 30 yesrs.
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Figure 7-20
Cost/1,000 gal of Appropriation Below
GBRA Hydropower Dam H-5
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Figure 7-21
Total Annual Cost of Appropriation Below
GBRA Hydropower Dam H-5
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Cumulative Cost of Appropriation Below
GBRA Hydropower Dam H-5

Figure 7-22
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Figure 7-23
Cost/1,000 gal of Major CRWA Supply Options
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Figure 7-25
Cumulative Cost of Major CRWA Supply Options
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Table 7-47

Phass | Installation of Major Transmission Lines (1990-2005}
Purchase Water from GBRA with CRWA Transmission Supply Option

Cost Participation By

Water Supply Corporation
Flow Breakdown By Totai Green Springs Crystal East
Flow Water SUpply Estirmated Valley Hill Clear Central
Line {(MGD) Corporation a/ Line Cost WSC WSC WSC WSC
L1 - - - - - - -
L2 - - - - - - -
L3 .92 .50CC $68,800 $C $0 $68,800 $0
L4 0.64 .35CC $128,000 $0 $0 $128,000 $0
L5 0.38 .21CC $240,000 $C $0 $240,000 $0
L6 0.09 .05CC - - - - -
L7 0.92 .50CC $40,000 $0 $0 $40,000 $0
L8 1.83 1.0CC $644,000 $0 $0 $644,000 $0
L9 .92 50CC $112,000 $0 $0 $112,000 $0
L10 0.22 .12Ccc $99,000 $0 $0 $99,000 $0
L11 0.11 .06CC - - - - -
L12 0.11 .06CC - - - - -
L13 0.70 .38CC $120,000 $c $0 $120,000 $0
L14 0.51 .28CC $18,000 $o $o $18,000 $0
L15 0.13 .07cC - - - - -
L16 0.38 .21CC $36,000 $0 $0 $36,000 $0
L17 0.1 .08CC - - - - -
Lig - - - - - - -
119 0.21 475H - - - - -
20 0.02 .055H - - - - -
L21 0.23 .525H - - - - $0
122 0.40 925H $42,300 $C $42,300 $0 $0
L23 0.42 .95SH $31,500 $0 $31,500 $0 $0
L23A .44 1.0SH $3,600 $0 $3,600 $0 $0
L24 0.01 .03sH - - - - -
L25 0.04 .098H - - - - -
126 G.01 .02SH - - - - -
L27 0.03 .07sH - - - - -
L28 0.15 .338H - - - -
129 0.0 .038H - - - - -
L30 0.13 .30SH - - - - -
L31 0.02 .065H - - - - -
L32 0.11 .265H - - - - -
L32A 0.1 .255H - - - - -
£33 0.2¢ 1.0SH - - - - -
L34 2.43 300GV + 1.0CC $120,000 $29,481 $o $90,370 $0
L35 0.42 221GV $18,000 $18,000 $0 $0 $0
L36 1.39 09GV + 1.0EC $100,000 $12,885 $0 $0 $87,050
L37 2.28 30GV + 1.0SH + 1.0EC $96,000 $25,472 $18,773 $0 $51,627
L38 2.45 40GV + 1.0SH + 1.0EC { $158,000 $50,684 $28,016 $0 $77,045
L39 3.64 1.0GV + 1.08H + 1.0EC $84,800 $46,360 $10,251 $0 $28,189
L40 1.19 .60GV $265,000 $265,000 $0 $0 $0
t41 0.56 .28GV $252,000 $252,000 $0 $0 $0
L42 0.50 25GV $72,000 $72,000 $0 $0 $0
L43 1.21 1.0EC $504,000 $0 $0 $0 $504,000
L44 0.16 .13EC $144,000 $0 $0 $0 $144,000
L45 0.48 .40EC $144,000 $o $0 $0 $144,000
L46 - - - - - - -
L47 - - - - - - -
TOTAL ESTIMATED COSTS -$3;535,060- | - $771,883 - -$134,440 1-$1,596,170. | $1,035,911
PERCENT SHARE BY WSC L 21.81% ] o 3:80% | 4B.10% | ¢ 29.27% . |

a/ "-" Indicates line not included in transmission system.




Table 7-48

Phase || Installation of Major Transmission Lines (2005-2020)
Purchase Water from GBRA with CRWA Transmission Supply Cption

Cost Participation By
Water Supply Corporation
Flow Breakdown By Total Groen Springs Crystal East
Flow Water SUpply Estimated Valley Hill Clear Central

LUne | (MGD) Corporation a/ Line Cost WSC WSC WSC WSC

L1 - - - - - - -

L2 - - - - - - -

L3 0.19 .50CC - $0 $0 - $0

L4 0.13 .35CC - $0 $0 - $0

LS 0.08 .21CC - 30 $0 - $0

L6 0.02 .05CC - - - - -

L7 0.19 .50CC - $0 $0 - $0

(:] 0.37 1.0CC $368,000 $0 $0 $368,000 $0

Lo 0.19 .50CC - $0 $0 - $0
L10 0.04 .12CC - 30 $0 - $0
L11 0.02 .06CC - - - - -
L12 0.02 .06CC - - - - -
L13 0.14 .38CC - 30 $0 - $0
L14 0.10 .28CC - $0 $0 - $0
L15 0.03 .07CC - - - - -
L6 0.08 .21CC - $0 $0 - $0
L17 0.02 .06CGC - - - - -
L18 - - - - - - -
L19 0.31 A7SH $36,000 - $36,000 - -
L20 0.03 .055H - - - - -
L21 0.35 .52S8H $20,700 - $20,700 - $o
L22 0.62 .92SH $42,300 $0 $42,300 $0 $0
L23 0.64 958H $31,500 $0 $31,500 $0 $0
L23A 0.67 1.0SH $6,400 30 $6,400 $0 $0
24 0.02 .03SH - - - - -
L2s 0.06 .09SH - - - - -
L26 0.01 .02SH - - - - -
L27 0.05 07SH - - - - -
L28 0.22 .33S8H - - - - -
L2g 0.02 03asH - - - - -
L30 0.20 .30SH - - - - -
L31 0.03 .055H - - - - -
L3z 0.17 .258H - - - - -
L32A 0.17 .255H $81,000 $0 $81,000 - -
L33 0.31 1.0SH $27,000 $0 $27,000 - -
L34 0.53 .30GV +1.0CC $45,000 $13,703 $0 $31,415 $0
L35 Q.11 216GV - - - - -
L36 1.15 .09GV + 1.0EC $100,000 $4,226 $0 $0 $95,652
L37 1.93 .30GV + 1.0SH + 1.0EC $96,000 $8,058 $33,326 $0 $54,715
Las 1.99 40GV + 1.0SH + 1.0EC | $156,000 $16,933 $52,523 $0 $86,231
L39 2.31 1.0GV + 1.05H + 1.0EC $63,600 $14,868 $18,447 $0 $30,286
L40 0.32 60GV $119,250 $119,250 $o $0 $0
L41 0.15 228GV $141,750 $141,750 $0 $0 $0
L42 0.14 .25GV - - - - -
L43 1.10 1.0EC $420,000 $0 $0 $0 $420,000
L44 0.14 J13EC $144,000 $0 $0 $0 $144,000
L45 0.44 ACEC $144,000 $0 $0 $0 $144,000
L46 - - - - - - -
L47 - - - - - - -

TOTAL ESTIMATED COSTS $2042,500 | -$318,787 | $349.196 1 $399415 | $974.884 -
PERCENT SHARE BY WSC 3561%. | 1700% . -19.56% | 47.73%

a/ "-" Indicates line not included in transmission system.




Figure 7-26
Cost/1,000 gal of Option 1 for Each WSC
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Figure 7-27
Total Annual Cost of Option 1 for Each WSC
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CANYON REGIONAL WATER SUPPLY STUDY
INSTITUTIONAL AND LEGAL ISSUES

8.0 INSTITUTIONAL AND LEGAL ISSUES

The current Regional Plan for Canyon Regional Water Authorily focuses specifically on the water
resource/water supply/water transmission requirements of four water supply corporations (Crystal Clear,
East Central, Green Valley, and Springs Hill), with Certificates of Convenience and Necessity in

Guadalupe, Bexar, Comal, Hayes and Wilson Counties.

In the initial Texas Water Development Board Grant Application by Canyon Regional Water Authority, the
principal institutional and legal considerations were identified as 1) rights-of-way acquisition; 2) water
rights; 3) inter-governmental contracting methods; and 4) regional water supply implications. Financial

plan aspects focused on 1) projected revenues and 2) funding mechanisms.

In fact, while these are addressed in this portion of the report, institutional and legal considerations aiso
must consider a broader picture because of the size of service area, water resource availability, and the
potential for an effective regional system. This is particularly important in light of the current common
resource from the Edwards Aquifer and the related litigation with impact on three river basins/river

authorities. Institutional and legal considerations must also address:

1. How the regional authority will function in the five-county, three surface basins, two underground

water district context;
2. How the regional authority will perform economically;
3. How the regional authority will establish governance and regulatory relationships;

4. How the regional authority will finance its development most effectively and pragmatically, including

public/-private partnerships and rural economic development; and

5. How the regional authority will interface with emerging environmental requirements for small

systems regionalization, sole-source groundwater controls, and wildlife/-wetlands issues.

8.1 Rights of Way Acquisition

In order to provide for the acquisition of requisite Rights of Way for transmission and storage facilities,
Canyon Regional Water Authority has proviso for cbtaining necessary land/easements through a number

of civil or corporate authorities:
1. CRWA Statute (S.B. 1735, 1889 Legislative Session) provides

a. Section 2.04 a "FINDING OF BENEFIT under powers conferred by Article XV, Section 59 of

the Texas Constitution. . . to serve a public use and benefit;"
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8.2

b. Section 4.01(b) the power to "purchase, acquire, own, operate, maintain, repair, improve, or
extend inside or outside the authority’s boundaries any works, improvements, facilities,
plants, equipment, and appliances necessary to accomplish the purposes for which it is
created, including works, improvements, facilities, plants, equipments, and appliances
incident, helpful, or necessary to purchase or otherwise acquire, treat, sell, wholesale, supply

and deliver potable water for any purpose;” and

c. Section 4.03 "EMINENT DOMAIN. (a) The authority may exercise the power of eminent
domain to acquire by condemnation a fee simpie or other interest in property located in the
territory of the authority if the property interest is necessary to exercise of the rights or
authority conferred by this Act.

By authorizing statues of the particular Contracting Parties.
By use of Rights of Way in the public roadways with County or State authorization/approvals.

By Eminent Domain as provided for in 1434 (a) Vernon's Annotated Texas Statues as to Member

Entities.

Water Rights

In order to assure availability of water, CRWA must purchase or otherwise obtain sufficient water rights from

available surface-or ground water resources. These include:

The Guadalupe-Blanco River Authority, through surface water resources available from Canyon
Reservoir. Availability of this resource is on a "take-or-pay” basis and will require a substantial
portion of the costs associated with the lessening of reliance on the Edwards Aquifer.

Other surface water sources, potentially available in the region if not allocated to or obtained by
other/-competing water purveyors gr restricted in terms of use by circumstances beyond the

control of CRWA.

increased pumpage from existing or new wells into the Edwards Aquifer or other ground water-

bearing strata.

Impoundment of surface supplies in new reservoirs or diversion/storage sites from surface

sources not currently allocated by State Permitting processes.
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8.3 Intergovernmental Contracting Methods

Article 4413 (32c), Vernon's Texas Civil Statutes provides for Interlocal Cooperation to accompiish any of
the purposes of powers the authority is authorized to carry out under S.B. 1735 (Section 4.08 - JOINT
AUTHORITY). Representative of such inter-governmental agreements as may be devised is the present
tripartite agreememt among the Edwards Underground Water District, the Guadalupe-Blanco River
Authority, and New Braunfels Utilities, wherein the Edwards District provides a financial underpinning for
the purchase of water from Guadalupe-Blanco River Authority through Canyon Reservoir, enabling New
Braunfels Utilities to abate its withdrawal of water from the Edwards Aquifer.

Since three of the four CRWA Member Entities currently receive a portion of their water supply from New
Braunfels Utilities on a contractual basis and since the fourth Member Entity is a wholesaie customer of the
San Antonio City Water Board which is totally dependent on the Edwards Aquifer for its water resources, it
is institutionally responsible for CRWA to negotiate a similar fripartite agreement in behalf of its water
resource requiremenis. Additional aspects of intergovernmental cooperation will be addressed later in
this Chapter.

8.4 Regional Water Supply Implicalions

it must be clearly understood that Canyon Regional Water Authority is not - - and does not intend to
become - - a duplication of any other water wholesale entity. Similarly, its Member Entities do not intend to
ignore the need to provide for their own resource requiremenis. Canyon Regional Water Authority - -
because of its location and because of its Member Entilies - - becomes the interstitial agency between the
Guadalupe-Blanco and the San Antonio River Authorilies, the Edwards Underground Water District, and
area municipal, rural, and spedial district distribution systems.

Canyon Regional Water Authority must address the following institutional and legal issues as it enters its

implementation phase:

1.

Canyon Regional Water Authority began as a non-profit water supply corporation, becoming a
legislatively-enacted entity in August 1989. Each of its Member Entities joined for specific, entity-
based reasons. Some of the initial objectives and thrusts have changed since the formation of
CRWA in July 1988, and these have placed stress on the original objectives and working
relationships. The latter are emerging in what can be clearly identitied as a maturing form;
however, there is a lack of experience and understanding of regional cooperation, as well as some
degree of skepticism within each of the Member Entities regarding CRWA. These concerns must

be addressed as set forth below:
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a

Organizational structure. The current organizational structure is established to provide a
cooperative working refationship among four independently-chartered, non-profit water
supply corporations. Each Member Entity provides three Trustees, one of whom serves as an
Officer and Member of the Executive Commitiee of Canyon Regional Water Authority. An
Administrator has been appointed as the executive, and presently functions as the principal
contact person for the four Member Entities.

This organizational structure has served CRWA well during its initial operations. However, as
planning moaves to implementation, the essentially ad hoc nature of CRWA will require
additional flesh on the organizational bones. Trustees must make provision for revisions to
goveming documents {addressed in Section # 3 of these considerations). In addition, there
must be immediate and strong efforts at "marketing” the concept of a regional wholesale water
purveyor {(addressed in Section # 2) in order to assure the economic and aperating viability of
Canyon Regional Water Authority as an independent entity. Devising an optimal organization
structure is not the subject of this portion of the regional plan. It is, however, safe to say that
the current structure will require streamlining and additional attention to administrative detail.

Operating finances (post-planning/pre-customer). Canyon Regional Water Authority has,
since its inception, financed its operations in an ongoing, cash-contribution basis. This "pay-
as-you-go" effort has served CRWA well for start-up purpases and, presuming progression to
operational status, will be a debt repaid to the Member Entities. At the same time, the "pay-as-
you-go” approach has been accompanied by certain fimiting factors agsociated with necessary

goals.

Presuming the acceptance and implementation of the recommendations associated with this
Regional Plan, CRWA must address acquiring and servicing sufficient "start-up” costs
associated with implementation of the Ptan and obtaining additional Member Entities.
Penurious financing during start-up could limit the scope and effectiveness of CRWA in
attracting new Members/Users at a critical time in sizing and constructing the system's

infrastructure.

Operating staff (post-planning/pre-customer). Operating staff now consists of an
administrator who alsc is a full-time employee of one of the Member Entities. The ability of this
individual to wear two hats and achieve the best interests of the regional entity, and the
remaining three Member Entities of the regional whole is testimony to his managerial and
organizational skills, as well as to his understanding of the complexities and vagaries of

regionalization and consensus-building. He is joined in the interim management of CRWA by
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managers of the other Member Entities, each of whom is equally committed to achieving the

goals of a reliable and cost-effective water supplies for their Owner/Members.

Realistically, however, each of the system managers has a full-time responsibility to his
individual system. Further, it is (at best) difficult to divorce individuat system objectives and
needs from that of a regional system, especially when the latter system is in an embryonic
stage. Canyon Regional Water Authority - - after the planning process is completed and
continuing through start-up to full implementation - - must immediately identify its critical
staffing requirements (with particular attention to administrative, organizational, and marketing
necessities, as opposed to operational needs), determine the costs and skills mix associated
with that staffing need, assess financing strategies, and move to employ such personnel as

required to reach operating status.

d. Profession Lvi requiremen -planni re- mer). Canyon Regional Water
Authority has, 1o date, attempted (with some degree of success) many of its projects on an ad
hoc, volunteer basis. Professional services (engineering, legal, organizational, financial) have
been compensated out of operating funds contributed by the Member Entities, with the
premise that volunteer labor through the Board of Trustees and/or the Board of Mangers
would be responsible for such activities as formal communications, legislation, grant/loan

devetopment, administrative tasks, and the like.

Additional staff dedicated solely to CRWA objectives and implementation activities will have a
positive impact on professional costs. However, it should be pointed out that the need for
legislative, contractual, financial packaging, and related aspects of implementation will
continue to require professional time/fees. Further, at this critical stage of CRWA's
development, those professional services may well include extensive liaising with Federal and
State agencies in order to assure sufficient and timely availability of funding for the entire
scope of the project in such a manner as to hold rate shock to a minimum. Institutionally,
CRWA must determine and clearly define the scope and nature of its professional services
relationships, delimit responsibility and authority of its professional service providers, and
adequately budget for professional fees. This is especially critical jf CRWA is to take
advantage of pending Federal legislation, potential access to inter-agency grant funds, and
the meshing of the State political entities which stand to support and/or benefit from CRWA's

development.

2. It must proactively market its future product/service to potential Member/User entities. A

marketing concept is essentially foreign to most water utilities. In the rural scenario, ownership is

8-5
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joint, with the presumption that the "market” knows and meets the need. In the urban setting,

ratepayers are conditioned to a "monopolistic” approach, with information and “salesmanship”

available on a "need-to-know" basis. If Canyon Regional Water Authority becomes - - and remains

- - a fully functional and successful wholesale water purveyor, its staff and professional consultants

must adopt a marketing approach in all areas of operations, including regulatory and legislative

affairs, the political arena(s), customer communication, employee relations, cost-of-service rates,

revenue requirements, information systems, budgeting, public involvement and the like.

Included with this marketing approach are these considerations:

a

Determining requirements for "membership”. Current Member Entities have made substantial
financial contributions for ongoing operations, organizational and legislative activities, and a
regional water plan. Future Member Entities will reap the results of this process which has
selected the best option, developed cost and staging scenarios, and the initial investment of
the current Member Entities.

With the addition of Customer and/or Member Entities, CRWA's Trustees, in conjunction with
professional consultants, must determine the financial and contractual requirements to sitas a
new Member Entity of CRWA. In addition, Trustees must set levels and extent of
participation, parameters of membership (including whether a new Member Entity can serve
as an intermediary wholesale entity), representation in governing affairs, representation in

regional forums, and related areas of concem.

Establishing methods for attracting and retaining new Member/User entities. Clearly, potential
Member/User entities (which have access to inexpensive water from the Edwards
Underground Water District} will be sorely tempted to elect the least expensive option,
ignoring future supply and cost restraints as long as possible. Canyon Regional Water
Authority must first develop a target constituency and a method by which it can reach and
*sell” that target constituency on full participation in CRWA and its activities.

in order to achieve this objective, CRWA must establish a firm external marketing plan
designed to attract new member or customer entities. At the same time, CRWA must assure
the continued Owner/Member support and understanding from each of its four Member
Entities and, where there is any indication of lack of understanding or dissatistaction with
CRWA and its development, defuse any potential disruptive actions. At the very least, public
meetings, regular/periodic visits with target organizations, regular newsletters, and other
public information vehicles must be developed, implemented, and continued on_a regular
basis.
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C.

Obtaining firm indications of intent to join/purchase from CRWA. This concept includes full-
scale joining the CRWA Board of Trustees, execution of preliminary letters of intent to
participate, followed by signed contractual arrangements assuring execution of preliminary
documents; and determination of and commitment to funding those aspects which can be

done on a local/adjunct basis.

Translating_indications of intent into contracted water rights. A limited availability of surface
water rights currently remains upon which to exercise options. At the same time, CRWA must
explore the availability of alternative water systems (such as water re-use ) as a supplement to
the expected availability of Canyon Reservoir water. Similarly, CRWA must determine how it
will interact/interface with other legisiated entities in its primary service area - - and in the

surrounding region - - to protect its water resource development/use rights.

“market” to assure positive institutional, legal, political, regulatory, and informational support

for financing/construction/expansion alternatives. It is impossible to emphasize enough the
need to create and take to the Owner/Members a clear descriptor of the service area,

improvements, costs, benefits and the like.

Quite frankly, water utilities have, in general, postured themselves as the purveyors of "silent
service.” The"silent servicers” now are being asked to undertake "high-dollar" expense
projects for which they are neither budgeted nor staffed. As a result, information and
customer communication falls by the wayside. It therefore becomes important that the
institutional and legal considerations consider and require the implementation of continuing

customer communication vehicles.

purveyors. This will necessitate a review of infrastructure/relationships to include the following.

a.

Contractual documents, Contractual arrangements must include those associated with
purchasing or assuring long-term availability of raw surface water resources, either through the
Guadalupe-Blanco River Authority (via Canyon Reservoir) or through other surface water
sources which might be available. Similar contractual arrangements to be considered will be
those for wholesale/retail purchasers of treated water, with such documents developed to
provide for long-term customer stabiiity, thus ensuring the financial integrity of the Authority.
NOTE: Because CRWA involves trans-basin movement of water from/to Guadalupe-
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Blanco/San Antonio Rivers, two approvals are necessary. Likewise, any CRWA fransport of
water by the Entity of its Members from the Edwards Underground Water District to locations
off the Edwards/outside the District will require approval. (An example of this may be found in
the interconnection of Bexar Metropolitan Water District with water users in portions of Bexar

County which are outside the Edwards area. Such interconnections will require EUWD
approval.)

municipal i - - a generally unexplored territory in terms of "cooperation” which is

made more complex by virtue of the numbers of diverse players having no common history.

Water Supply Corporations (generally rural in the past) have focused on availability of minimal
amounts of potable water supplies and meeting of essential service requirements, usually
residential in nature. Local ownership and control through mutual ownership associations
with a commonality of community have formed the fabric of financing and governance.
System master planning (specifically large-sized transmission lines, sufficient storage,
proactive rat-making) has been limited in scope, with a more common focus being on "fire-
fighting” local connection problems, financial considerations associated with line extensions,
and paying off existing debt.

Municipal interests historically have viewed rural areas as beyond their scope of service until
annexation for expansion of municipal tax base in consideration beneficial or until "urban
flight” into an "exurban” area is perceived as a negative impact on municipal economic
development. At such point, municipalities have attempted to exercise their governmental
jurisdiction in heavy-handed ways resulting in "service/territorial litigation,” resource
curtailment (where the rural entity is a contractual "wholesale customer” of the municipality,
with a resulting exercise of considerable legislative, regulatory and judicial pressure on the

rural systems.)

This historical climate places all parties in an initially “reactive™ posture, requiring careful
communications, negotiations, and deft crafting of Interlocal Cooperation Agreement
language which confers equitable power and benefits on all parties and which assures a
process by which utility issues (such as service areas, costs, governance, emergency
operations linkage, operating guidelines, long-term planning horizons) and related topics
(such as economic development, quality of life, platting/zoning, education, public safety and

other essential services) receive direct and fair attention from all parties.
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requirements. The preferred option suggested by this Regional Plan will require

development of a new surface water treatment plant, possible inter-location with other water
sources (Edwards Underground Water District, New Braunfels Utilities, and Bexar
Metropolitan Water District as examples), acquisition of easements and rights-of-way
associated with construction of major transmission lines, and location and securing of property
for significant regional-scale ground and elevated storage facilities. Presuming the addition of
other entities - - municipal, water supply corporation or other - - institutional and legal issues
could include purchase/lease of existing treatment facilities, linkage with existing or
development of additional river authority trealment (water/wastewater) facilities, and a re-
definition of size and location of requisite infrastructure. The scale of regional wholesale
surface or ground water systems, treatment facilities, and transmission systems will require
significant sizing considerations 1o cover not only reasonable planning horizons of 15-25

years, but also the mortgage requirements of debt instruments (25-40 years).

and hydro-electric interests. Water conservation is clearly the current and future rallying peint

for state and Federal regulatory agencies. At least one special district has been created to

address water reuse in at least a part of the Canyon Regional Water Authority service area
{Alamo Conservation and Reuse District). CRWA has reuse/wastewater treatment as a part of

its mission and authority.

Further, emphasis currently is placed on regionalization as a means by which small (marginal)
systems can comply with State requirements for financial support. Regional scale is implicit in
the Safe Drinking Water Act and related environmental quality requirements set in motion by
national legislation and the Environmental Protection Agency. Rate-making requirements,
state-of-the-art treatment technology, effective (and creative) water conservation methods,
and selection and retention of qualified personnel 1o create and maintain the necessary
communication and proactive posture demand advanced thinking and action on the part of
CRWA, its membership, and its leadership. Because existing Trustees are long-term,
experienced water professionals, the Board comes to its task with a wealth of experience and
insight for the opportunity it faces to fill in the void in the organizational lattice between basin-

wide authorities and local water supply corporation/municipal retail entities.

verning the Authori 0_refl xpanst f rvi I nd_inclusion of other

mber r entities. If Canyon Regional Water Authority is to become a fully functioning

8-9
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and viable entity, it must attract other utilities having a common need, purpose, and sense of
future-think. Those entities will bring requirements of representation, noticing of potential
actions, operating/maintenance funds, and individual system requirements into the structure
which currently encompasses a relatively homogeneous entity. Consensus-building among
all current and potential Members will require adroit identification of areas of Commonality, as
well as areas where differences must be negotiated. While CRWA is viewed initially in the
"micro” system, the precedents have positive and significant State-wide implications and must
be viewed at the outset as opportunities. Governance issues will have a Regional, State and
Federal overlay in the regulatory and political processes. These leadership potentials have
been evident since the Summer of 1988 and considered throughout CRWA's

implementation efforts.

Determinin itable working relationship with the Edwar nderground Water Distri
and with other. established special water agencies. The norm is established in the tripartite

agreements cited earlier among New Braunfeis Utilities, the Edwards Underground Water
District, and the Guadalupe-Blanco River Authority. Because of the current reliance on
Edwards water by each of the Member Entities, it is logical that similar working relationships
can be established between the Edwards and CRWA - - IF CRWA takes the initiative and
approaches the Edwards for both intangible and tangible suppont. Failure to seek said
support can, however, lead to reailocation of funds leaving CRWA and its Member Entities

missing a substantial economic resource presently available.

water-related entities (City Water Board, Department of Environmental Management, Alamo
Conservation and Reuse District) presyming that the City elects to follow an_independent

with regard to water i . ltis recognized that the City of San Antonio, as the largest

population/usage entity in the five-county planning region, has a historical perspective of
extensive withdrawal of groundwater resource to meet burgeoning municipal economic and
residential needs. Although San Antonio has implemented various conservation and rate
models to provide economic compensation for its withdrawal strategies, the immutable fact
remains that San Antonio ratepayers currently use 7.5 times as much water as a "minimum”
use and pay less than one-sixth what Canyon Regional Water Authority Member Entities pay

for that same minimum.

Clearly, if the City of San Antonio is to benefit from reduced dependence on Edwards Aquifer
water by CRWA 's Member and customer entities, those entities must receive some quid pro

quo. San Antonio cannot operate in a vacuum because of its strategic position over the
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Edwards Aquifer and because of its technical ability to extract the water resource not

accessible to CRWA's Member and customer entities.

Whether the City of San Antonio "participates” in the development of CRWA in the form of a
municipal grant to assist in the construction of infrastructure, a "per account” assessment for a
finite time period to assist with construction, a user contract to supply a portion of the City's
potable water requirements, or some other pricing/support mechanism is less relevant than is
the requirement that the City of San Antonic shoulder some of the direct burden of relieving
dependence on its current - - and, quite probably, principal future - - water resource in return
for assuring a greater quantity of that resocurce for its populace.

ional Water Authority m vel feasible financin line/tunding propo
which will limit the chilling etfect of rate shock on the current rural customer base and which will
ncowur xisting_an nlial Member/User entities to_make commitments to long-term
contractual relationships with the Authority. Clearly, this Regional Plan sets forth the business

plan by which the current Member Entities can proceed to design, construction and actual
operation of its system. However, given the significant disparity in water rates currently in
existence, the additional cost (acquisition, capital improvements, debt service, and operations
and maintenance) per thousand gallons requires the charting of new institutional and legal paths.
These include:

a. |dentifving/developing local agency support. As part of its formative efforts, Canyon Regional
Water Authority already has established contact and working relationships with the Alamo
Area Council of Governments, the Edwards Underground Water District, and most of the
municipal, county, river authority, and special use districts within its service area. It also has an
historical relationship with Guadalupe Valley Electric Cooperative and its wholly-owned
economic development corporation, thus establishing a part of the public/private partnership
which can enhance CRWA's posture for future financing. [NOTE: At this time, CRWA has not
contacted the Evergreen Underground Water District in Wilson/Atascosa Counties

concerning participation and/or involvement in CRWA's planning/implementation.]

While local support has been forthcoming, particularly in terms of oral and written commentary,
there is clear demand for tangible support in the form of wholesale customers participant

contracts with long-term contract commitment to sustain system and financial operations.

Priority must be given to establishing a workable plan for entity contacts and contracts.
Strategies must be followed which will bring necessary agencies into a working relationship

with CRWA in three to six months. This is especially critical if CRWA elects to proceed with

8-11
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acquisition of water rights and construction of the recommended infrastructure. If borderline
drought conditions, currently affecting the CRWA service area, worsen in the approaching
summer months, a favorable public climate for prompt action will be further enhanced.
Towards this end, a comprehensive listing of water purveyors and permitted entities has been
obtained from the Texas Department of Health and the Texas Water Commission so that such
a work plan may be established and administered. Further, the Authority is empowered to

issue bonds or incur debt, as required, to meet its statutory reason for existence.

Identifyi in itipl F. includin ral and exurban

supplies, and the increased emphasis on public/private partnership. Significant preliminary
work has been undertaken in this arena, largely related to the enactment of State legislation
establishing CRWA. The Texas Water Development Board, the Texas Water Commission,
and the Texas Department of Health are familiar with CRWA's objectives and options. The
Farmer's Home Administration, former financing agency for the four Member Entities, has a
CRBWA funding application pending. Additionally, it has followed CRWA's evcluiionary
process and has compared its potential success with that of other wholesale water suppliers it
has funded. The governance and organizational structure of Central Texas Regional Water
System, Beaver Water District (Lowell, AR) and The Woodlands Joint Powers Agency (The

Woodlands, TX) have provided models for developing additional support.

Institutionally and legally, CRWA must focus its efforts on the impact it might have on rural
(defined as pertaining to the country as opposed to the city), exurban (defined as small
communities beyond the suburbs of a city) and urban (defined as pertaining to or comprising a
city or town) economic development. It must become a building block in that economic
foundation. It cannot afford the installation of piecemeal infra-structure components. Rather,
it must be an active part of the planning and preparation processes associated with the
wholesaling water into the less developed portions of the expanding Standard Metropolitan

Statistical Area (SMSA) it serves. Accordingly, the survey of funding sources must include:

(1) Local agencies such as the Edwards Underground Water District, Alamo Conservation
and Reuse District, the City of San Antonio, Bexar Metrapolitan Water District, Evergreen
Underground Water District, various municipal and private companies, water supply
corporations, Lackland City Water Company, Guadalupe Valley Electric Cooperative, and
various area Chambers of Commerce which have a vested interest in economic

development issues.
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{2)

3)

In addition, Cibolo Creek Municipal Authority is a potential source of water for treatment

and distribution by securing water before its discharge to the Cibolo Creek or through

acquisition of water via the proposed Stockdale Reservoir as the projected San Antonio

River Authority - sponscored Bureau of Reclamation Cibolo Project.

State agencies such as the Texas Water Development Beard's funding alternatives

coupled with increasingly stringent regulatory requirements of the Texas Department of

Health and the Texas Water Commission may translate into allocation of public works

funds at the State level.

Federal demonstration grant, loan or regulatory programs, to wit

@

(b)

(©

(d)

Farmers Home Administration, U.S. Department of Agriculture. Seven percent (7%)
loan program, bond purchase program or grants. Possible limits on total annual
availability. Application has been pending since 1988. Authorization bill for funding,
notably that associated with economic development issues, passed the U.S. House
of Representatives on March 23, 1990.

Economig Development Administration, U).S. Department of Commerge. Grant funds
limited to one million; must create significant number of long-term jobs based on strict
criteria. Must be funded in one fiscal year and can be packaged with FmHA, with

FmHA as the administering agency.

U.S. Environmental Protection Agency small systems program funds. Construction
grants programs authority has expired; however, 3P (Public/Private Partnership
pregram) offers a unique opportunity to demonstrate use of EFA grant funds in
support of sole source aquifer protection, public/private partnership state-of-art
treatment technology, regional operations set in an acceptable cost-of-service-based
business plan, and bay and estuarine protection concems, notably those associated
with wetlands. National office allocation is the only source, and is dependent on
availability of funds and appropriate packaging of request for funds to comply with

naticnal environmental priorities.

Bureau of Reclamation, U.S. Department ot Interior. This agency can provide
planning support for reservoir construction, and possible regional support for sole
source impact if the Endangered Species Act is involved. The agency will be assisted

by the Bureau of Fisheries and Wildlife, also within the Department of Interior.
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(e)

(f)

(9)

(h)

@

Seil Censervation Service, U.S. Department of Agriculture. A parinership program
with local Soil Conservation Districts, with Federal construction of several reservoirs
where rights-of-way are locally acquired. This option could be used in off-channel,
small watershed storage projects if funding is not too backed up and if future

construction is anticipated with sufficient lead time.

Public Works Bill Authorization. This option will require a special rider to the omnibus
bill through U.S. Representative Greg Laughlin to fund a U.S. Corps of
Engineers/U.S. Bureau of Reclamation national demonstration project for protection
of sole source aquifers, introduction of state-of-art treatment processes, multi-county
regional distribution systems, demonstrating water reuse, transfer, and trans-basin
surface/underground water management techniques in preservation of historic
spring flow and endangered species protection at the Comal and San Marcos

Springs, as well as for maintenance of fresh water flow for critical bays and estuaries.

National Aeronautics _and Space Administration/National Oceanographic_and

Almospheric Adminisiration. Civil use programs provide for environmental mapping
of regional areas, reflecting topographic and other significant features for resource

management. This source will be invaluable in providing maps, photos, and pictorial
definitors of both Canyon Regional Water Authority and related and contiguous areas

in the affected water complex.

U.S. Decennial Census. Canyon Regional Water Authority's multi-region status and
congruence with the San Antonio SMSA will provide updated census data in 1991,
directly impacting the proposed five-year incremental planning for additional

treatment/transmission/storage requirements.

U.S. Environmental Protection Agency. Anticipated Congressional enactment of a
National Plumbing Code mandating water conservation plumbing fixtures may have
grant funds available. It is anticipated that this legislation will be directed primarily as a
reguiatory effort to reduce water consumption via faucets, commodes, and
showerheads.

c. Packaging local/state/Federal/private initiatives in a timely manner so as to proceed with

system design and construction. With the planning phase coming to its end, it is important

that CRWA move through its decision-tree matrix, deciding whether, when and how to

proceed with the recommendations provided through the Regional Plan. This will require
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(1) the CRWA Board's evaluation of this Report;

(2) the establishment of a strategic plan,;

(3) the selection of qualified professional firms to assist in implementation;
(4) the access to whatever financial resources may bg available; and

{5) the recruiting of customers.

Most critical to success will be recruitment of sufficiemt wholesale customers, linkage with
presently available water resources, and development of financial income to secure debt .
.. all key elements in testing the Authority's ability to perform.

BWA m integr ] f the "emerging” regional M with ity "emerging”
environmental requirements. The Member Entities of Canyon Regional Water Authority
recognize clearly that the cost of water will escalate as treatment technology becemes more
sophisticated, as water resources become more scarce, and as quality of life issues continue to

take precedence. Having direct institutional and legal ramifications are:

a Clearly identified endangered species now subject to scrutiny as part of the Guadalupe-
Blanco River Authority lawsuit vis a vis the Edwards Aquifer. The recognized need for
preservation of endangered species is but one aspect of this lawsuit. CRWA recognizes the
need to assure water flow to support the aquatic environs. Similarly, CRWA recognizes the
equally real need to implement water conservation methods on an interim basis as a means of
environmental quality management. Finally, CRWA recognizes that, notwithstanding this
Regional Plan, the Edwards Aquifer remains the primary (or the only) source of water currently
available to their respective systems. The G-BRA/Edwards suit will provide an eventual
balance in the "costs" and availability of water resources in the region. IN the interim, CRWA

must make choices based on its understanding of the environmental requirements it may be

required to implement.

b.
n Regional Water A i mber, rs) on | wetlan rrendiy relying on
stream flow from the Guadalupe-Blanco, San Antonio and Nueces Rivers. Wetlands have not

received CRWA attention, as it attempts to define its regional role. While Federal and State
agencies have primary responsibility for planning and implementation criteria concerming
coastal wetlands, CRWA recognizes it has a limited role in assuring the viability of coastal

shrimp and fishing industries, of breeding areas for whooping cranes, and of reduced
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agricultural productivity in the face of saltwater intrusion absent sufficient freshwater flow. This
wetlands concern is mentioned because of the potential for "consumptive™ use of the
regional water, thereby denying a porlion of the historic streamflow from the affected river
basins.

Potential

inimum streamflow from th -Blan n_Antoni N Rivers. This
Regionai Plan is relatively small in scope. However, as it has developed it becomes obvious
that Canyon Regional Water Authority, with its currently finite scope of service and impact, is
clearly a "sub-region™ of a much larger water resource planning area, consisting of three
surface and two sub-surface areas. Clearly, the streamflow from the Nueces River to the City
of Corpus Christi is affected by recharge of the Edwards Aquifer; agricultural interests in the
Carrizo-Wilcox formation and Evergreen Water District; and wise water use and reuse in the
Metropolitan San Antonio area clearly the streamflow from the San Antonio River to its
juncture with the Guadalupe-Blanco Rivers and its ultimate flow into San Antonio/Copano Bay
is critical to downstream municipal and agricultural water users, as well as to bay and estuarine
interests. Clearly there are public policy reasons associated with assuring the artesian flow of
springs in New Braunfels and San Marcos, with the concomitant preservation of endangered
aquatic species and assurance of water resource for municipal and agricultural interests in that

area.

Mitigation requirements associated with endangered species agreements. CRWA is aware of
the philosophies at Federal and State agencies to establish and enforce clear mitigation
requirements associated with endangered species agreements. Insofar as reducing its
dependence on Edwards Aquifer water resources will facilitate the preservation of historic
spring flow and the resulting preservation of endangered species, this mandate clearly is

supported by CRWA's institutional efforts, as well as its stated basis for legislative creation.

At the same time, CRWA believes that its efforts merit quid pro quo consideration by local,
regional, municipal, water supply corporation, and environmental interests in assuring that
reduced dependence on the Edwards does not wreak economic havoc by way of rate shock
and disproportionate economic burden on its Member Entities and potential wholesale
customers through unnecessarily greater comparative costs. The delicate balance between
the endangered aquatic/biological specials and the "potentially endangered human species”
must be carefully considered, and every effort must be made to assure comprehensive
information exchange (s) and reach mutual understanding(s) which results in achieving the

best interests of all parties, especially CRWA's founding Member Entities.
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Canyon Regional Water Authority presently recognizes that mulliple institutional and legal constraints and
challenges facing it as it implements the Regional Plan. The principal challenge is that of having the vision,
using its expertise, and establishing the financial underpinnings - - all based on customer support
necessary for achieving its balanced development objectives. The common goal is to assure reasonably-
priced wholesale water, delivered in dependable quantities and maintaining excellent quality based on

current and projected consumer and regulatory requirements and best available technology.
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9.0

CONCLUSIONS AND RECOMMENDATIONS

A variety of future water supply and development options for the CRWA, and its member WSCs, were

developed and evaluated. Initially twenty-three feasible supply options were identified and subjected to a

preliminary screening analysis. Five options were selected for rigorous estimation of implementation

feasibility and cost. The conclusions drawn from this study and recommended supply Development

options are listed in this section.

9.1

9.1.1

Conclusions
Future Demands

The CRWA member WSCs are projected to serve an aggregate population in excess of 65,000
persons by the year 2020. Each of the WSCs is expected to serve populations in excess of

17,000 persons within their existing respective service areas (Figure 9-1).

Using the TWDB High Per Capita Use Series Projections With Water Conservation, the aggregate
CRWA water supply demand in the year 2020 is approximately 11,400 AF/yr (10.0 MGD) (Figure
9-2).

Individually, GVWSC will require a total of 3,608 AF/yr (3.22 MGD); SHWSC will require a total of
2,747 AF/yr (2.45 MGD); CCWSC will require a total of 2,465 AF/yr (2.20 MGD) and ECWSC will
require a total of 2,585 AF/yr (2.31 MGD) to meet the projected demands ( aiso Figure 9-2).

The amount of additional supplies necessary to satisfy the projected demand is the difference
between the projected demand and firm supplies from current sources that can be counted on
through the 1990-2020 planning period.

9.1.2 Future Supplies

ntiti

All CRWA members derive all or part of their current water supplies either directly or indirectly from
the Edwards Aquifer.

Under the recently adopted EUWD Drought Management Plan, the firmness of the Edwards
Aquifer as a future CRWA supply source is cast into serious doubt. Implementation of Phase |
Drought Management demand reduction measures in March 1990 and the apparently inevitable
implementation of Phase Il management strategies in the summer 1990 underscore the

undependable nature of the Edwards Aquifer as a primary future CRWA supply source.
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Figure 9-2
Projected CRWA Member Future Water Demand
High Population Series - High Per Capita Use - With Conservation
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Projected future firm drought condition for the Probable Case Development Scenario supplies
overlain on projected future demands are shown in Figures 9-3 and 9-4. CRWA needs 2.0 MGD
of additional firm supply source and treatment capacity immediately with 2.0 MGD incremental
source and treatment capacity additions 1995, 2000 and 2015 Figure 9-5.

Individually, GVWSC will require 2,855 AF/yr (2.53 MGD); SHWSC will require 1,240 AF/r (1.11
MGD); CCWSC will require 2,465 AF/yr (2.20 MGD) and ECWSC will require 2,590 AF/yr (2.31
MGD) of additional water supplies to ensure protection of drought condition projected demands
through 2020.

Sources

The Edwards Aquifer remains the least expensive water supply source available to CRWA
members and should be utilized, to the maximum extent allowed under existing permits, contracts

and supply agreements, as a future CRWA water supply source.

Future use of the Edwards Aquifer will be subject to the conditions of the EUWD Drought
Management Plan and could be strongly affected by proposed legislation that would limit the
export of Edwards water {o areas not located directly over the aquiter. Therefore, continued use
of the Edwards Aquifer as a major supply source is feasible; however, the long-term reliability of

this option is doubtful.

The GBRA holds TWC Non-consumptive Use Hydropower Generation Water Rights Permits for
five impoundments between Canyon Reservoir and the City of Gonzales. The Special Conditions
of those permits resuit in an approximate 1,300 cfs minimum flow restriction in this stretch of the
Guadalupe River; effectively precluding appropriation of Guadalupe River water by CRWA except
through a Subordination Agreement with the GBRA.

There are no other firm surface waler sources available for appropriation within or near the CRWA
service area that would provide a dependable firm supply without expensive on- or off-channel

storage.
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Drought Case Projected CRWA Member Future Water
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Figure 9-4
Drought Case Projected CRWA Member Future Water
Demand and Required Supplemental Supplies
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Figure 9-5
Projected CRWA Member Future Required Supplemental Supplies
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Future supply options such as conversion of coastal basin demands to alternative sources,
enhancement of the coastal canal conveyance system, conversion of irrigation rights to municipal
rights and recharge of local groundwater formations all either fail to provide sufficient future firm

supplies or suffer from major development impediments.

Local shallow wells fail te provide sufficient future supplies to satisfy projected CRWA demands.
During drought periods, these meager deposits would receive little or no recharge and would be

quickly depleted.

The Leona and Carrizo-Wilcox formations both contain groundwater supplies that could serve as
future sources to CRWA members. Leona Formation water, however, is known to contain high
levels of nitrates which are extremely difficult and expensive to remove. In addition, the Leona
Formation would probably prove unreliable during severe drought conditions. Carrizo-Wilcox
Formation contains sufficient supplies; however, it also contains elevated levels of iron and

manganese which require treatment levels in excess of typical surface water sources.

Carrizo-Wilcox Formation water should be considered only as a supplemental supply to be
blended with other supplies and treated at a surface water treatment facility.

There are no candidate wastewater sources within or near io the CRWA service area which would

provide a cost effective dependable supply for reclamation and reuse.

Purchase of future supplies from the GBRA and treatment in facilities constructed by either the
CRWA or GBRA or use of existing excess capacity of the City of Seguin treatment facility all appear
to be feasible and cost effective future CRWA supply and treatment altematives (Figure 9-6). Use
of excess Seguin treatment capacity, however, would be limited to the present through 2005.

Recommendations

CRWA should institute an aggressive water conservation program with the following elements:
1. Education and Information

Plumbing Codes

Retrofit Program

Water Rate Structure

Universal Metering

» o ~ W N

Water Conservation Landscaping



Figure 9-6
Cost/1,000 gal of Major CRWA Supply Options
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7. Leak Detection and Repair
8. Recycle and Reuse

CRWA should approach the EUWD to ascertain the future of permits which allow transfer of
Edwards water oft the aquifer. CRWA should request renewals of all existing permits. In addition,
CRWA should apply for additional permits sufficient to supply future demands. The outcome of

these applications will establish a baseline for development of altemative supplies.
CRWA should enter negotiations with the GBRA to either:

1. Purchase 4,500 AF/yr from Canyon Reservoir storage through the year 2000 with an option
to purchase an additional 4,500 AF/yr beginning in 2000; and begin immediate construction
of a new 2.0 MGD water treatment facility near Lake Dunlap; or

2. Enter into a contractual a contractual agreement whereby the GBRA will supply treated water
to CRWA in the incremental amounts and times sufficient to meet projected future drought

condition firm supply needs.

Distribution system construction should be phased to reflect short- and long-term future CRWA

development options.

1. CRWA should begin construction of a short-term future water distribution system that will

deliver supplies to all potential customers through the year 2005.

2. Long-term future distribution system decisions should be deferred until such time as the
future demand and distribution scenarios identified in this report are either verified or

superseded with updated estimates.

The short-term CRWA treated water distribution system should resemble that depicted in Figure
9-7.
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CRWA or GBRA Treatment and Distribution Options




