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EXECUTIVE SUMMARY

The sources of water available to El Paso comprise a limited resource supplying all of the
municipal, industrial, and agricultural water needs of the area. The development of a long
range plan for management of this resource was commissioned in October 1989 by the two
principal Texas users of the water: the El Paso Water Utilities Public Service Board (PSB} and
the El Paso County Water Improvement District No. 1 (EPCWID).

The development of the Water Resource Management Plan was performed in three phases.
Phase | of the management plan development consisted of evaluation of basic data and the
results of previous studies; development of population projections for the El Paso area over the
50-year planning horizon to the year 2040; and estimation of the future water demands for the
area over the planning horizon. The results of the first phase of the management plan
development are documented in the Phase | Completion Report dated July 1991.

Phase Il of the management plan development consisted of an evaluation of sources of surface
water, groundwater, and other aiternatives which might supply the El Paso area in the future;
assessment of the potential constraints on their development, and formulation of three
alternative management plans by combining selected sources of water supplies. The results of
the second phase of the management plan development are documented in the Phase !l
Completion Report dated August 1991.

This report describes the investigations performed and summarizes the results and conclusions
from the third and final phase of the development of the Water Resource Management Plan.
Phase Il of the plan development involved 1) estimating the cost of the three alternative plans
formulated in Phase |lI; 2) evaluating and ranking the three plans; 3) selecting the preferred
plan; and 4) documenting the adopted pian.

The evaluations and comparative ranking of the three alternative plans were reviewed and
critiqued periodically during the selection process by both the Technical Advisory Committee
(TAC) and the Management Advisory Committee (MAC). The preferred plan was ultimately
selected in consultation with both advisory committees. The technical memorandums
documenting the Phase |1l development work and this concluding report have been reviewed
and approved by the MAC.



The Phase Il evaluations of potential additional sources of surface water and groundwater
supplies and methods of expanding existing sources of El Paso's water supplies concluded:

1. Continuation of the historic policies and trends of the PSB in meeting the
projected increased water demands in the future would likely exhaust the fresh
water available from the Hueco Bolson by the mid-2020’s.

2. There is no single new or additional source of surface water or groundwater
currently available to the PSB which will supply El Pasec’s increasing municipal
water demands in the future.

3. The adopted Water Resource Management Plan is comprised of a combination
of surface water and groundwater sources and water use strategies. The
elements which make up the plan are modular, and a number of alternative plans
could be formulated by varying the water source components and magnitudes.

4, The sustainable groundwater and surface water supplies available to the PSB in
1990 will supply only 38 percent of the present population of the City of El Paso.

5. The only significant surface water suppiies available to the El Paso area are the
streamflows of the Rio Grande which are essentially fully controlled by the Rio
Grande Project.

6. The Water Resource Management Plan should include an aggressive water
conservation program to reduce non-essential water use and reuse of treated
wastewater for irrigation and industrial processes to the maximum extent
feasible.

7. The principal components of the Water Resource Management Plan should be
first--water conservation, second--surface water supplies, and third-groundwater.

The three alternative management plans (designated Scenarics A, B, and C) formulated in
Phase Il of the plan development were evaluated with respect to 1) elimination of the overdraft
on the Hueco Bolson; 2) sustainability of the supply; 3) capital and operating costs of the plan;
4) emphasis on water conservation; 5) reliability and variability of the supply sources; 6)
susceptibility of the water supply to contamination; 7) perceived public acceptance of the plan;
and 8) environmental, political, contractual and statutory constraints. The plan adopted for




management of El Paso’s water resources through the next 50 years (Scenario A) consists of

the following principal elements:

—r

Immediate implementation of an aggressive water conservation program.
Development of a twenty-fold increase in re-use of treated wastewater.

Immediate implementation of an accelerated program of acquiring Rio Grande
Project surface water suppilies.

Development of agreements with the EPCWID to obtain additional Rio Grande
Project surface water in exchange for treated wastewater and by means of
drought contingency contracts in water-short years.

Construction of a 3,000 af regulating reservoir in the vicinity of Rio Bosque Park
by 1993.

Perfection of an agreement with the EPCWID and the USBR by 1992 enabling
the PSB 1o store its Project surface water supplies in Elephant Butte Reservoir
and to make deliveries of surface water from storage during the non-irrigation
season.

Expansion of the groundwater production from the Mesilla Bolson in Texas at an
average increase of 1500 af/yr! starting immediately and continuing through the
year 2010.

Acquisition of additional groundwater and/or surface water from New Mexico at
an average incremental increase of 2,300 af/yr commencing in 2009,

Production of groundwater from the Hueco Bolson will be gradually curtailed to
those periods when the water supplies from all other sources are insufficient to
meet the demands. Reclamation of wastewater at the Fred Hervey Plant will
increase to the plant's designed tertiary capacity. The reclaimed wastewater,
less the amount supplied to the Newman Power Plant, will continue to be re-
injected into the Hueco Bolson.

1

af/yr

= acre-feet per year



Figure 1 at the end of this summary portrays the composition of the water supply for the

adopted plan over the 50-year planning period.

The principal additional water supply facilities which must be constructed in the next 40 years to

implement the adopted Water Resource Management Plan consist of the following:

o]

39 wells in the Mesilla Bolson in Texas.

55 wells in the Mesilla Bolscn in New Mexico (assuming that the New Mexico
water supplies needed after 2008 will be obtained from groundwater) or
alternatively, structures necessary to obtain surface water from New Mexico.

Expansion of the Jonathan W. Rogers Water Treatment Plant to a capacity of 60
MGD.

A 3,000 af reguiating reservoir

A concrete lined channel having a capacity of 1500 cfs and 107 miles in length
paralleling the Rio Grande from Caballo Dam to the American Diversion Dam

A 36" to 72" diameter Southern Transmission Pipeline along Doniphan Drive and
the Rio Grande corridor linking Canutillo Well Field, the Robertson/Umbenhauer
Water Treatment Plant and the Jonathan W. Rogers Water Treatment Plant.

A 48" to 60" diameter Northern Transmission Pipeline, including three high-lift
pump stations, linking the new northwest well field and the Loop 375 pipeline by
crossing through the Franklin Mountains in a 24-foot diameter tunnel.

Two transmission pipelines varying in size from 24" to 42" interconnecting the
Northern and Southern Transmission Pipelines.

In addition to the major system components listed above, appurtenant facifities, including
distribution reservoirs and pipelines, wastewater re-use pipelines, well manifoid and chlorination
facilities, and booster pump stations, will also be required. The total capital expenditures for
design and construction of the new water supply facilities, purchase of land and rights-of-way,
and acquisition of rights to Rio Grande Project surface water and drought contingency
contracts under the adopted Water Resource Management Plan is estimated to be nearly 462

million dollars at current (1990) prices.




Concurrent with the finalizing of the adopted Water Resource Management Plan, the PSB
moved decisively to begin implementation of severai aspects of the plan. It was recognized
early in the plan development that an aggressive water conservation program would be a first-
line component of the final plan. The PSB initiated implementation of the water conservation
component in July 1890 with the appointment of a 40-person citizen's Water Conservation
Advisory Committee. The Committee’'s recommendations were formally submitted to, and
were adopted by, the PSB on November 28, 1990. Water conservation elements of the Water
Resource Management Plan that have already been implemented consist of:

o A Water Conservation Manager was added to the PSB staff in January 1991.

0 A new Water Conservation Ordinance was enacted by the El Paso City Council
and went into effect April 1, 1991.

0 A revised water rates schedule was put into effect April 1, 1991.

o] The City’s Plumbing Code was amended by ordinance effective September 12,
1991.

o Also on September 12, 1991 the PSB initiated a rebate program for replacement

of older installed toilets with new Ultra Low Flush (ULF) models.
o} A City Landscaping Ordinance is presently under development.

In the previcus phases of the plan development it was predicted that the PSB would become
the regional water provider for essentially all of El Paso County over the course of the next 50
years. In an action consistent with this conclusion, the PSB on December 13, 1990 offically
reversed its policy of the past 17 years prohibiting providing of new water and sewer services
outside of the El Paso city limits. Following this historic change in policy, the PSB undertook
the following actions:

o] A “blue-ribbon" Steering Committee was appointed on April 24, 1991 to guide the
development of policies and procedures for extending water and sewer services
by the PSB cutside of the city limits. This Steering Committee consisted of eight
leaders from the City and El Paso County.



0 A study was undertaken to formulate the specific policies and procedures to be
followed by the PSB in extending services outside of the city limits. The policies
developed in this study with the guidance of the Steering Committee were
formally submitted to the PSB and adopted on August 28, 1991.

o] Development of new PSB Rules and Regulations governing extension of water
and sewer services outside of the city limits is presently underway.

Another significant event related to the management plan development occurred on March 6,
1991, when the City of El Paso, by and through the PSB, agreed to a negotiated settlement in
the long standing litigation with New Mexico over obtaining groundwater from New Mexico.
Certain of the terms of the settlement agreement will affect the selected Water Resource
Management Plan. However, it will probably be some time before the extent of the impacts are

known.
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INTRODUCTION

STUDY OVERVIEW

Phase | of the development of the El Paso Water Resource Management Plan consisted of
identification of previous investigations and information pertinent to the study; compilation of a
database for use in the plan development; estimation of the projected population growth over
the next 50 years for the City of El Paso and El Paso County; and estimation of the municipal
water demands to be supplied by the El Paso Water Utilities/Public Service Board (PSB) and
the irrigation water requirements of the El Paso County Water Improvement District No. 1
(EPCWID) through the year 2040 planning horizon.

In Phase | of the plan development it was projected that by the year 2040 the City of El Paso will
more than double from its present population of slightly over one-half million to nearly 1.2
million persons. The total El Paso County population was projected to increase at a similar rate
from its present population of about 0.6 million to nearly 1.4 million persons. In addition to
supplying water to the City population, the PSB presently serves over 30 percent of the El Paso
County population outside of the City. It was predicted that sometime around 2040, the PSB
will have become the regional municipal and industrial water supplier for all of EI Paso County.
For this reason, the development and management of the water supply for the PSB service area
must be considered on a regional basis. The need for close cooperation between the PSB and
the EPCWID in sharing the limited water resource available to the El Paso area will continue to
increase in the future.

In the next 50 years, if the present trends in use continue, the water demands supplied by the
PSB are projected to increase from the present (1990) use of 116,700 af/yr (38 billion gallons
per year) to over 300,000 af/yr (97.8 billion gallons per year). These water use estimates
correspond to average individual consumption rates of 188 gpcd? at the present, which will
increase slightly to 196 gpcd by the year 2040.

Phase Il of the development of the management plan consisted of identifying and evaluating
potential new surface water and groundwater sources of water supply for the El Paso area;
analyzing other methods and solutions for obtaining additional water supplies or expanding the

2 gped = gallons per person per day




existing water supplies for the City of E! Paso; assessing environmental, political, contractual
and statutory factors which might affect the acquisition and development of new water sources;
and formulating the more viable of the new sources and solutions into three alternative water
supply plans.

Phase Il of the management plan development invoived evaluating the three alternative plans
formulated in Phase |l on a comparative basis to select the preferred plan and implementing
several elements of the selected management plan. The Phase Ill work was performed under
the following five tasks:

Task8 -  Evaluation of Alternative Plans and Selection of Preferred Pian

Task9 -  Preparation of Adopted Water Resource Management Plan

Task 13 -  Citizens Water Conservation Committee Recommendations

Task 14 - Reconnaissance Layout and Cost Estimates of a Lined Conveyance
Channel from Elephant Butte Reservoir to El Paso

Task 15 -  Establishment of Policy for Extension of Water and Sewer Services

Qutside the El Paso City Limits

Phase Il was the final stage of the development of the Water Resource Management Plan for El
Paso. The adopted management plan is described and programmed in a separate document
which concludes the two-year initial plan development effort. However, the adopted Water
Resource Management Plan is a dynamic concept. The plan should be evaluated periodically
to assess how closely it is tracking with estimates and projections used in its development, and
adjustments should be made in the plan as required to adapt it to changing conditions.

COORDINATION AND REVIEWS

The Technical Advisory Committee (TAC) continued to review results and provide
recommendations through the selection of the preferred plan in Task 8. The Management
Advisory Committee (MAC) continued to provide guidance throughout Phase lil of the plan
development. The advisors serving on these two committees are listed in the Phase |
Completion Report. Monthly meetings were held with the MAC to review the progress of the
development work and to adjust the schedule of future events. John Balliew, P.E., Planning



and Development Manager for the PSB, continued to serve as the liaison and provided the day-
to-day coordination with the PSB. GCther PSB staff who were directly involved with various
portions of the plan development included the Deputy General Manager, David R, Brosman,
P.E. and the staff General Counsel, Herbert L. Prouty.

PUBLIC INVOLVEMENT

The public information effort related to the study which was initiated during Phase | continued
throughout Phase Il of the plan development. The public was involved as members of a 40-
person Water Conservation Committee. This advisory committee considered and made
recommendations to the PSB regarding water conservation efforts to be implemented as part of
the management plan. The Committee also provided input to the plan development on the
degree of public acceptance of various conservation measures.

The public was also involved as members of the Steering Committee appointed by the PSB to
guide the development of policies and procedures for extension of water and sewer services
outside of the El Paso city limits. This committee was composed of eight leaders from the City

of £l Paso and El Paso County.




EVALUATION OF ALTERNATIVE PLANS
AND SELECTION OF PREFERRED PLAN

The objective of Task 8 in the development of the Water Resource Management Plan consisted
of estimating the timing and costs of the new water system facilities required under the three
alternative plans (Scenarios A, B and C) formulated in Phase Il of the plan development and
evaluation of the three scenarios on a comparative, un-biased basis to select the preferred plan.
These analyses were performed in the following basic steps for each scenario:

1. Determination of the water demands within each of the seven established
planning areas to be supplied by the PSB over the 50-year planning period.

2. Determination of the new physical water system facilities needed in each of the
planning areas to supply the increasing water demands.

3. Development of a schedule for construction of the new water system facilities
and implementation of other management plan actions.

4. Estimation of construction costs for the new water system facilities, future
operating and maintenance costs of both the existing and new water system
facilities, and costs of acquisition of additional surface water supplies, land and
rights-of-way.

5. Identification of factors which might impact the implementation of the pian or
affect the scenarios to different degrees.

6. Evaluation of the plan using a numerical ranking system.
A detailed description of the various analyses and results is contained in Appendix A.
DETERMINATION OF FUTURE WATER DEMANDS

The increasing water demands tc be supplied by the PSB in the future were estimated for each
decade through the year 2040 planning horizon for each planning area. It was necessary to
perform the analyses separately for each planning area because of the differences in the
present and predicted future overall average individual water consumption rates, and the fact




that the delivery points for the new raw water supplies in many cases will not be in the same
locations as the centers of the increasing demands.

The future gross water demands of the PSB service area were derived for each planning area
by apportioning the population projections and future water demands for the City of El Paso
and El Paso County estimated in Phase | of the plan development. A summary of the total
projected populations and gross water demands of the entire PSB service area for each decade
from 1990 through 2040 is given in Table 1. These popuiation and water demand projections
are the same for all three of the alternative management plans evaluated in Task 8.

The net future water demands of the PSB service area within each planning area were derived
by deducting the estimated demand reductions resulting from the water conservation program
and the amounts of treated wastewater reused to supply lawn and landscape irrigation and
industrial process water needs. These reductions in the gross demands are described in the
Phase Il Completion Report. The reductions resulting from an aggressive water conservation
program targeted to reduce the composite average individual consumption by 20 percent in ten
years are the same for Scenarios A and C. The conservation reductions for Scenario B are
smaller since they result from a less aggressive program targeted to reduce the composite
average individual consumption by only 15 percent in ten years. The projected savings
resulting from reuse of treated wastewater are the same for all three scenarios. The total net
demands for the potable water system for the entire PSB service area for the adopted
management plan are shown in Table 1.

ESTIMATES OF WATER SYSTEM FACILITIES AND COSTS

For purposes of evaluating the three alternative plans, the capital costs of constructing the
additional water systemn facilities were estimated for each of the scenarios. Reconnaissance-
level layouts were prepared of the additicnal new water supply, treatment, transmission, major
distribution and storage facilities required for each scenario. The smaller distribution and
customer connection components of the water system were assumed to be the same under all
three of the plans and were not included in the system layouts and cost estimates.

The types, sizes and quantities of new physical facilities required were based on supplying the
net potable water demands derived for each decade in each planning area from the sources of
additional raw water supplies formulated in the alternative plans. The future water system
expansions for each planning area were estimated by the following procedure:
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TABLE 1
EL PASO WATER RESOURCE MANAGEMENT PLAN
PROJECTED FUTURE DEMANDS AND COMPONENTS CF SUPPLY
YEAR
DEMAND/COMPONENT 1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040
Projected EPWI/PSB Service
Area Population - 1000*'s 554 625 697 774 854 945 1,038 1,138 1,239 1,303 1,348
Gross Water Demand at Current
Use Trends - KAF/yr 124.2 139.8 155.5 172.5 189.7 209.6 229.9 251.3 273.1 286.6 300.2
Water Conservation Savings - KAF/yr -- 15.1 30.6 33.7 36.7 40.2 43.7 47.4 51.1 53.1 55.1
Reuse of Wastewater - KAF/yr 1.0 3.9 6.7 8.1 9.4 11.2 13.0 14.9 16.9 18.1 19.4
Net Demand for Potable
Water - KAF/yr 123.2 120.8 118.2 130.7 143.6 158.2 173.2 189.0 205.1 215.4 225.7
Net Demand Supplied by:
Surface Water - KAF/yr 27.7 490.1 78.9 54.7 89.3 89.6 104.2 112.0 112.0 85.7 110.7
Groundwater from Mesilla
Bolson in Texas - KAF/yr 20.0 27.5 38.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0
Grourndwater from Hueco
Bolson in Texas - KAF/yr 7.5 53.2 1.3 26.0 0 0 0 0 1} 22.1 0
Mesilla Bolson Groundwater or
Surface Water from
New Mexico - KAF/yr 0 0 4 0 4.3 18.6 18.9 27.0 43.1 56.6 65.0
Average Gross Individual
Consumption - gped 200 178 160 160 160 160 160 160 160 160 160




1. The net potable water demand in af/yr was converted to an average annual rate
of supply in cubic feet per second (cfs).

2. The peak day rate of supply was calculated by multiplying the average annual
supply rate in cfs by a factor of 1.8.

3. The surface water treatment plants were assumed to operate in a base-load
manner. The surface water component of the supply (equivalent to the design
capacity of the plants) was subtracted from the aggregate peak day supply rate.
The remaining portion of the peak day supply rate was the peak rate to be
supplied by wells.

4, The portion of the groundwater supply provided by Hueco Bolson wells (as
determined from the modeling of the alternative scenarios in Phase |l of the plan
development) was converted to a peak supply rate and subtracted from the total
peak rate to be supplied by wells. The remaining portion of the peak supply rate
was the balance to be supplied by Mesiila Bolson wells.

5. The Mesilla Bolson groundwater component of the peak supply rate was divided
by an assumed average well production capacity of 1674 gallons per minute
{gpm) to determine the total number of Mesilla Bolson wells required. From this
total number of Mesilla Bolson wells, the 15 existing intermediate and deep
Canuitillo production wells were subtracted to determine the number of additional
new Mesilla Bolson wells needed.

6. New system storage requirements were estimated on the basis of providing one-
half of the additional peak day supply above 1990 levels plus 30 percent extra for
fire reserves. This volume was divided by 6 million gallons (MG) to determine the
number of additional 6 MG stee! tank reservoirs required.

7. Additional new transmission and major distribution pipelines and booster
pumping stations were sized to carry the peak day supply rates.

It was assumed that the existing Hueco Bolson welis would be adequate to supply the Hueco
Bolson component of the future water supply under all three scenarios. As the supply from
Hueco Bolson groundwater is cut back from the 1989-1990 production levels of nearly 80,000
af/yr, the Hueco Wells will be placed on standby status.



A lined conveyance channel between the Percha Diversion Dam on the Rio Grande
downstream of Caballo Reservoir and the American Diversion Dam on the Rio Grande at El
Paso is included as a new water system facility in all three scenarios. This major system
component is necessary to utilize the increased surface water supplies developed under the
new management plans on a year around basis. During most of the non-irrigation season, if
delivered to E! Paso via the Rio Grande, the PSB’s surface water would mix with irrigation return
flows of such poor quality that it can not be practically treated at the PSB's conventional water
treatment plants. The lined channel separate from the Rio Grande will preserve the higher
quality Rio Grande Project releases from Caballo Reservoir.

Reconnaissance-level layouts and estimates of construction costs of four alternative alignments
of a lined conveyance channel paralleling the Rio Grande were made under a separate Task 14.
A discussion of this analysis and the results are included in the summary of the Task 8
evaluations in Appendix A. The four alternatives studied consisted of two alignments starting at
a diversion immediately downstream of Elephant Butte Dam and two alignments starting at the
existing Percha Diversion Dam two miles downstream of Caballo Reservoir. Each pair of the
alignments was further investigated with one final approach to the American Dam located on
the east side of the Rio Grande and the other approach on the west side of the river. The
proposed conveyance channel consists of a concrete-lined open canal paralleling the Rio
Grande and located outside of the Ric Grande floodway. The channel is designed with a
capacity of 1500 cfs to simultaneously carry deliveries for the EPCWID, Mexico and the PSB.
The least expensive option, a channel starting below Caballo Reservoir and approaching the
American Dam on the east side of the Rio Grande, was adopted as the alternative included in all
three of the plan scenarios. This alignment consists of 107 miles of lined channel, including
seven crossings under the Rio Grande in inverted siphons.

The construction costs of the required new water system facilities were estimated for each
scenario at 1990 price levels. In addition to the construction costs of new facilities, the
estimated capital expenditures include the cost of land for new reservoirs and Mesilla Bolson
wells and the contract costs of leasing additional rights to Rio Grande Project surface water.
The estimated capital expenditures also include the engineering and administrative costs of
designing and constructing the new water system facilities.

The operating and maintenance (O&M) costs for the entire water system, including the existing
facilities, were also estimated for each scenario at 1990 price levels. The estimated O&M costs
include the costs of electric power for pumping, annual taxes for water rights acreage owned




and leased, payments for excess and return flow surface water purchased, and cost of surface
water obtained under drought contingency contracts. The annual O&M costs do not include
amortization of bonded indebtedness, interest and other debt service. Table 2 contains a
summary of the estimated annual capital expenditures and O&M costs for each of the three
scenarios. As shown in Table 2, the total 50-year costs of the three plans are all comparable in
magnitude. However, as shown in Figure 2, the total estimated expenditures for the alternative
pians vary considerably from year to year. The difference in total outlays is the greatest
between Scenarios A and C over the first two decades of the next century.

SELECTION OF THE PREFERRED PLAN

The preferred plan was selected from among the three alternative scenarios by ranking each of
the plans using a numerical matrix rating system. The matrix consisted of the three plans and
five factors selected to evaluate how well the management plans met the principal objectives
without being impacted by constraints which would seriously impede the development of the
plan. The five evaluation factors against which the three alternative plans were rated were as

follows:
1. Elimination of the overdraft of the Hueco Bolson
2. Development of sustainable sources of water supply
3. Economic and financial feasibility
4. incorporation of aggressive water conservation goals

5. Reliability of the water supply

All of the five evaluation factors were considered to be equal in importance and were therefore
given the same weight. The plans were rated with respect to each factor on a scale of ten to
one, with ten being excellent and one being poor.

Water quality was not considered independently as an evaiuation factor since the impacts of
differences in water quality are manifested in the costs to develop and operate the water supply
sources. The ratings of the alternative scenarios with respect to economic and financial
feasibility were based on the comparative costs to develop and operate the water supply

components of the plans.
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TABLE 2

SUMMARY OF CAPITAL EXPENDITURES AND OPERATIONAL COSTS

(Millions of 1990 Dollars)

Scenario A Costs Scenario B Costs Scenario C Costs

Year Capital D&M Capital O&M Capital O&M
1991 12.48 6.95 11.38 7.28 11.60 7.55
1992 8.34 7.42 8.76 7.78 16.92 7.19
1993 7.44 7.56 7.90 7.86 15.186 7.14
1994 14.65 7.78 15.10 8.02 20.27 7.13
1995 58.52 10.86 58.97 10.74 66.24 10.11
1996 58.45 11.91 61.91 11.87 64.76 10.97
1997 56.36 12.15 57.72 12.25 59.26 17.01
1998 57.82 11.00 61.28 11.38 57.20 15.79
1999 9.76 7.30 13.22 9.07 4.52 12.99
2000 7.95 10.51 9.34 11.32 4.73 13.18
2001-

2010 57.86 204.34 58.54 220.25 70.80 259.88
2011-

2020 50.96 229.87 34.67 247.69 91.12 288.65
2021-

2030 35.11 283.25 37.05 283.54 10.59 313.76
2031-

2040 26.19 330.82 26.67 347.75 7.15 348.04
TOTALS \461.89 1,141 .70) \463.51 1,196.81j \500.33 1,319.38j

Yo Y s

TOTAL
50-YEAR
COSTS 1,604 1,660 1,820

Note: Totals may not sum correctly due to rounding.
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Other factors considered in evaluating the alternative plans included: 1) degradation of water
quality, 2) availability of cost-sharing grants, 3) public acceptance of the plan, 4) political,
contractual, and statutory constraints in implementing the plan, and 5) potential environmental
constraints on implementing the plan. The first two of these secondary factors were considered
to be substantially equal in applicability to all three of the alternative scenarios and, therefore,
would not result in any preferential distinction between the plans. The last three of the above
secondary factors were judged to be much more subjective than the primary evaluation factors
and it was concluded they would be difficult to evaluate without bias. However, after
numerically rating the three plans, the last three secondary factors were considered in a
sensitivity analysis of the results of the ranking. It was concluded that Scenarios A and B might
have more political or contractual concerns than Scenario C, but such would probably be offset
by greater public acceptance concerns and environmental constraints for Scenario C.

The sum of the ratings with respect to each of the five primary evaluation factors determined the
relative rankings of the three plans. As shown in Table 3, Scenario A was ranked first and was
accordingly selected as the preferred plan. The selection of Scenario A as the preferred Water
Resource Management Plan for El Paso is qualified by the following conclusions:

a. All three scenarios were formulated to provide the projected future municipal
water demands over the 50-year planning period; therefore, the different natures
and magnitudes of raw water sources combined in the final plans were not
considered as a factor in the comparative evaluations of the composite plans.

b. The predicted decline of the groundwater storage in the Hueco Bolson in Texas
is the same for all three of the scenarics and they were accordingly rated the
same with respect to reduction in reliance on the Hueco Bolson.

C. All three alternative plans are comprised of a number of water supply
components which are essentially modular. These components could easily be
modified in both magnitude and timing, resuiting in a large number of plan
variations being possibie.

d. All three scenarios were numerically rated quite close. A change in any of the
basic assumptions or data on which the plans were formulated could reverse
their relative rankings. At the present, it is concluded that Scenario A is
preferable to Scenarios B and C.
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TABLE 3

COMPARATIVE RATINGS OF ALTERNATIVE PLAN SCENARIOS

(Rated on a scale of 10 = Bestto 1 = Worst)

EVALUATION FACTORS

Reduction in Maximizes Comparative Meets Not Effected Total
Alternative Reliance on Yield Cost Conservation By Annual Rating
Plan Hueco Bolson That is To Develop Goals Variability
Sustainable and Operate In Supply
SCENARIO A 10.0 6.2 10.0 10.0 5.2 41.4
SCENARIO B 10.0 5.2 8.9 7.2 6.2 37.5
SCENARIO C 10.0 7.3 5.7 10.0 5.5 38.5




e. The selection of Scenario A as the preferred plan was based on evaluation of the
alternative plans with respect to a number of appropriate factors. Selection of
the preferred plan was not made solely on the basis of the least cost.

The selection of Scenaric A as the recommended management plan was subsequently
reviewed by both the MAC and the TAC, and Scenario A was adopted as the preferred

management plan.
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BUDGETING FOR ADOPTED MANAGEMENT PLAN

MAJOR ASSUMPTIONS

To assist the PSB in budgeting for and implementing the adopted Water Rescurces
Management Plan, a capital expenditures and debt service plan and an implementation
schedule were developed. The following conditions and assumptions were applied in

developing the Capital Improvement Program:

0 The Capital Improvement Program was developed for the 10-year period 1992
through 2001 in terms of present (1990) doltars. Costs for future years were not
escalated.

o] Outside funding through issuance of revenue bonds will be utilized for the capital

expansion program. All bond issues were assumed to have the following

characteristics:
Interest rate - 6.5 percent
Term - 20 years

1.0 percent

Issuance Cost

Type of Payment - Level Debt Service
o] The debt financing is directly related to the timing of the capital improvements.
o] The PSB will contribute 15 percent of the capital cost of the El Paso Conveyance

Channel. It is expected the remaining 85 percent will be obtained from New
Mexico and Federal sources.

CAPITAL IMPROVEMENT PROGRAM

The detailed schedules comprising the proposed Capital Improvements Program are contained

in Appendix B.
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The total annual capital expenditures estimated to be required for the year 1992 through 2001
are summarized below. These capital expenditures consist of the estimated construction costs,
inctuding a 20 percent contingency allowance and an additional 20 percent for Engineering and
Administration costs. These capital expenditures are as shown for plan Scenario A in Exhibit 6
of Appendix A except that the estimated cost of the El Paso Conveyance Channel has been
reduced by 85 percent. A breakdown of the estimated capital expenditures by the principat
improvement components of the Management Plan are shown in Table 9.1 in Appendix B.

Year Capital Expenditures
1992 $ 8,089,990
1983 $ 6,420,690
1994 $ 9,316,810
1985 3 14,175,876
1996 $ 14,101,626
1997 $ 15,474,206
1998 $ 16,936,456
1997 $ 15,474,206
1998 $ 16,936,456
1999 $ 9,762,890
2000 $ 7,952,040
2001 $ 5,785,750

It was assumed that revenue bonds would be issued annually from 1992 to 2001 to finance the
capital requirements. The total annual bond issues, which include the net capital required plus
the bond issuance costs, are shown in Table 9.2 in Appendix B.

Servicing the bonded debt would be by means of annual payments. Issuance of a new bond
series each year will resuit in the annual debt service increasing annually throughout the
budgeting period. In addition to the bond repayments, the annual debt service amount
includes a deposit to the bond reserve fund. The annual reserve fund deposit consists of the
aggregate of the amounts for each bond issue which will accumulate to one annual bond
repayment within 61 months of issuance of the bonds.

The total annual debt service for years 1992 through 2001 is summarized below. A detailed
schedule of the annual expenditures required is presented in Table 9.3 in Appendix B.
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Year Total Debt Service

1992 $ 887,457
1993 $ 1,591,797
1994 $ 2,614,310
1995 3 3,998,789
1996 $ 5,546,466
1997 $ 7,244,748
1998 $ 9,103,526
1999 $ 10,175,045
2000 $ 1,047,822
2001 3 1,685,759

The proposed bond financing plan was formulated to accomplish two objectives: 1) defer the
cash outlays by the PSB as much as possible, preferably until the management plan facilities
come on line and increase the revenue base, and 2) smooth out the highly variable annual
expenditures for construction of the capital improvements. Figure 3 shows graphically the
comparison of the required capital outlays over the 10-year Capital Improvement Program,
exciuding the 85 percent of the cost of the El Paso Conveyance Channel expected to be paid
for by New Mexico and the Federal government, and the proposed annual debt service
payments by the PSB to finance the Water Resource Management Plan.

POSSIBLE FINANCIAL STRATEGIES

The Capital Improvement Program is driven by the substantial capital outlays required for
construction of management plan facilities during the initial 10-year period. Funding for these
expenditures was assumed to be obtained through issuance of revenue bonds. The issuance
of revenue bonds to fund all or part of these needs is a business decision the PSB must face
each year as its long-term and annual capital programs are finalized. Servicing the bonded
debt could be made through rate structure increases or by increasing the revenue base. Other
methods of financing the required capital expenditures to supplement the bonding may be

appropriate.
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The capital expenditures by the PSB for the Ei Paso Conveyance Canal were assumed to be 15
percent of the total capital costs for this facility. This percentage is arbitrary and could vary.
Due to the proposed use of this facility by the EPCWID and Mexico in addition to the PSB, this
facility should be eligible for Federal financial assistance. It is also expected that New Mexico
will help finance this facility in accord with the terms of the Litigation Settlement Agreement
(Appendix E).

Federal assistance might be possible either as a direct congressional appropriation, funding
from the International Boundary and Water Commission (IBWC), or through the Department of
Interior’'s Small Reclamation Projects program.

Alternative funding sources for the other capital project facilities might be state agencies such
as the Texas Water Development Board which provides project loans from bond proceeds
obtained from the sale of Texas Water Development Bonds. Loans might be available from the
Texas Water Development Fund Water Supply Account, State Participation Account, the
Economically Distressed Areas Program, the State Revolving Fund, and the Water Assistance
Fund.

A single source of funding may not be sufficient to fund individual projects and a combination of
sources might be required.

IMPLEMENTATION SCHEDULE

A general schedule for implementing the planning, design and construction of the various
capital project facilities is shown on Figure 9.1 in Appendix B.

PERMITTING REQUIREMENTS

Permits will be required in connection with certain construction activities for the adopted
Management Plan water facilities. Section 404 permits will be required where the conveyance
canal crosses the Rio Grande and any designated wetlands. Construction of the regulating
reservoir could also require a 404 permit because of possible on-site wetlands. Any new water
wells will require permits from the Texas Water Well Drillers Board. Permits will also be required
from the Texas Department of Transportation and the Southern Pacific Railway Company to
cross their rights-of-way with pipe lines. In addition, all water supply facilities constructed will
have to be in compliance with the requirements of the Federal Clean Water Act.
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IMPLEMENTATION OF PLAN ELEMENTS

The alternative management plan scenarios formuiated in Phase Il of the plan development
were all predicated on start-up of the plan in 1991. Without delaying for final documentation
and formal acceptance of the adopted management plan, the PSB initiated implementation of
several elements of the recommended management plan scenario. These actions include:

o] Formal adoption and implementation of the proposed aggressive water
conservation program.

o] Rescission of the PSB policy prohibiting extension of water and sewer services
beyond the El Paso city limits and development of policies governing the
providing of water and sewer services on a regional basis.

o Undertaking a study to determine the feasibility of reclaiming and reusing treated
wastewater for irrigation of large turf areas and industrial process water.

WATER CONSERVATION PROGRAM

in July 1990, the PSB initiated implementation of an enhanced water conservation program by
appointing a Citizens Water Conservation Committee. The mission of this committee was to
develop recommendations to the PSB with respect to three aspects of the proposed water
conservation program: 1) water saving plumbing fixtures; 2} water wasting; and 3) desert
landscaping. The Water Conservation Committee was comprised of 38 citizens representing
various interests and expertise as listed in Table 4. Douglas Rittman, Manager of Water Suppiy
and Treatment for the PSB, served as Chairman of the Committee. Charies Reich, Boyle
Engineering Project Manager, served as the Engineering Advisor to the Committee and
provided liaison with the Water Rescurce Management Plan.

The Citizens Water Conservation Committee met eight times over a three month period from
August 20, 1990 to November 19, 1990. The Committee’'s recommendations were formally
submitted to the PSB at its regular board meeting on November 28, 1990 and were adopted.
Appendix C contains a copy of the Citizens Water Conservation Committee recommendations
adopted by the PSB along with two additions made by the PSB staff and the recommended
schedule for implementation of the enhanced water conservation program.
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TABLE 4
CITIZENS WATER CONSERVATION COMMITTEE

Real Estate and Commercial
Randy Huggins
Mark Stanfield
Jerry Carlson
Phyllis Goodrich

El Paso Association of Builders

Building Owners and Managers Association
El Paso Apartment Association

El Paso Board of Realtors

Landscaping/Nurseries/Pest Control
Adrienne Pannell
Sallie Homan

El Paso Association of Nurseymen
Classic Landscape

Gary Starr Greater El Paso Pest Control Association
Lewis Wright American Association of Landscape Architects
“Tito" Garcia American Association of Landscape Architects

Technical Advisors

John White

Dr. Howard Malstrom
Cr. Stephen Riter
Wynn Anderson

Tom Grimshaw
Chuck Reich

Doug Rittman

Liz Blackmond
Gilbert Puga

Nancy Crowson
Charles Page

Sylvia Thorsland
Richard McCarthy
Salvador Conchola
Dr. Gary T. Ryan, M.D.
Benny Davis

Leon Bean

Joan Duncan

Large Turf Irrigators

Bruce Erhard
Joe Mathis
John Whitaker
Dennis Hamilton

Aldermanic Representatives

Bob Nickerson
Ricarde Diaz

Fred Ortiz

Victor M. Zepeda
James A. Major
Nancy Heydemann
Moshe Azoulay

Texas A & M Extension Service
Texas A & M Research Center
UTEP - Engineering

UTEP - Administration

Texas Department of Health
Boyle Engineering Corporation
El Pasc Water Utilities

City Planning Department

City Planning Department

Civic Organizations, Government and At-Large

Keep El Paso Beautiful

E! Paso Chamber of Commerce

Upper Valley Neighborhood Association
City Parks Department

County Parks Department

Citizens Environmental Advisory Committee
Jobe Concrete

Water Landscaping Wisely Association
Sierra Club

Caronado Country Club

Fort Bliss

El Paso Independent School District
Ysleta Independent School District

Eastside District
Northeast District
East/Central District
Westside District
Lower Valley District
West/Central District
Mayor's Office
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The Committee developed consensus positions of significance on two matters which are not
evident in its recommendations:

o] Although the Committee was not charged with considering the role of water rates
in the water conservation program, there was a strong consensus among the
Committee members that an effective water rate structure should be
implemented to encourage conservation while allowing the customers discretion
as to how to use their water. It was the Committee’s unanimous opinion that a
properly designed water rate structure would be the most effective element of the
proposed water conservation program.

0 The Committee had been asked to provide the PSB a public concensus on
reducing future water demands by limiting pcpulation growth. After some initial
debate, the Committee elected not to consider this issue and declined to make
any recommendation to the PSB in this regard.

The PSB proceeded immediately with implementation of the enhanced water conservation
program in accordance with the adopted recommendations and other elements as proposed in
the Water Resource Management Plan. As of this date, the following water conservation
program elements have been implemented:

1. A Water Conservation Manager was added to the PSB staff in January 1991.

2. A new Water Conservation Ordinance which includes mandatory restrictions on
lawn watering and other non-essential water uses and prohibits practices which
waste water was enacted by the E! Paso City Council and went into effect April 1,
1991.

3. A revised water rates schedule structured to promote water conservation was put
into effect April 1, 1991.

4. The City’'s Plumbing Code was amended by ordinance effective September 12,
1991 to require all new toilets and flush valves installed in El Paso to be the Ultra
Low Flush (ULF) type and to require the use of low flow faucets and shower
heads.

5. Also on September 12, 1991 the PSB initiated a rebate program for replacement
of older installed toilets with the new ULF modeis.
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Implementation of other aspects of the water conservation program proposed in the Water
Resource Management Plan is continuing. A City Landscaping Ordinance designed to reduce
water use for lawn and landscaping irrigation is presently under development.

EXTENSION OF WATER AND SEWER SERVICES BEYOND THE CITY LIMITS

in Phase 1 of the plan development, it was predicted that the PSB would eventually become a
regional municipal water supply utility for most of El Paso County. With this role in mind and
because of increasing political and humanitarian pressures, the PSB on December 13, 1590
rescinded its 17-year old policy prohibiting the providing of new water and sewer services
outside of the El Paso city limits. This policy change was adopted subject to five provisions as

follows:

1. That the Public Service Board will seek City Council approval.

2. That the Public Service Board will not viclate any of its bond convenants.

3. That expansion costs will not affect existing water and sewer rates inside the
City.

4, That the Public Service Board does not violate any current contractual
obligations with other organizations.

5. That the new policy is formed with guidance of leaders from the City and the

County.

Following this policy change, the PSB developed specific policies and procedures for its
guidance in reacting to the anticipated requests for service from water users located outside of
the El Paso city limits. Pursuant to the 5th provision above, the PSB on April 24, 1991,
appointed eight community leaders to a Steering Committee charged with guiding the
development of the specific policies and procedures for extending water and sewer services
beyond the city limits. Table 5 lists the members of the Steering Committee.

The Steering Committee met seven times during the three month period between May 16, 1991
and August 19, 1991 with Boyle engineers and PSB staff involved in developing the specific
policies and procedures for extending services. The policies developed under the guidance ot
the Steering Committee were formally presented to the PSB at its regular board meeting on
August 28, 1991 and were adopted. Appendix D contains a description of the development of
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the policies and procedures for extending water and sewer services outside the El Paso city
limits and the results of this effort, including the formal statement of the adopted policies.

WASTEWATER REUSE

On August 22, 1991, the PSB initiated implementation of expanded reuse of treated wastewater
as proposed in the Water Resource Management Plan by authorizing Boyle Engineering to
proceed with a feasibility-level study of opportunities for reusing treated wastewater. This study
is investigating the feasibility of reusing treated wastewater for irrigation of large areas of turf
and highway landscaping and for process water use by existing industries. [t is expected that
feasible reuse projects will be included in the next PSB budget for impiementation of the Water
Resource Management Plan. This study commenced on September 12, 1991 and is currently

under way.
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TABLE 5

STEERING COMMITTEE FOR DEVELOPMENT OF

POLICIES AND PROCEDURES FOR EXTENSION OF
WATER AND SEWER SERVICES OUTSIDE CITY LIMITS

David R. Brosman, P.E., Chairman
Deputy General Manager, EPWU

Hon. Alicia Chacon
County Judge El Paso County Commissioners Court

Manny Cooper
Finance Manager, EPWU

Dr. Laurence Nickey
Director, El Paso City-County Health District

Justin Ormsby
Executive Director, Rio Grande Councii of Governments

Alan Rash, Esq.
Bond Attorney, Diamond, Rash, Leslie, Smith & Samaniego, P.C.

Mary Carmen Saucedo
Trustee, El Pasc Community Foundation

Nestor Valencia
Vice-president for Planning, El Paso Community Foundation
Formerly Director of El Paso Department of Planning, Research
and Development
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SETTLEMENT OF LITIGATION WITH NEW MEXICO

SETTLEMENT AGREEMENT

The long-standing litigation between the City of El Paso, by and through the PSB, and various
New Mexico parties was initiated by El Paso on September 5, 1980. This action was in
connection with the PSB’s attempt to obtain permits for 266 wells in the Hueco and Mesilla
Bolsons in New Mexico. This litigation continued on various fronts, in a number of courts, and
with different parties, until March 16, 1991 when a negotiated settlement was agreed to by both
sides. A copy of the Settlement Agreement is contained in Appendix E.

Certain of the terms of the Settlement Agreement relate to elements of the preferred Water
Resource Management Plan, and may affect implementation of the plan. In the settlement, El
Paso agreed that its priorities for meeting future water demands should be first--conservation,
second--surface water, and third--groundwater. The agreement also provides that a number of
additional studies be made of certain water sources and coperations which are involved in the
Water Resource Management Plan. The results of these further studies may also affect the
implementation of some elements of the preferred plan.

SETTLEMENT COMMISSION

One of the terms {No. 9) of the Seftlement Agreement provides that a joint commission
composed of an equal number of members from both sides be established. The purpose of
the joint commission is to “...coordinate the work set forth in ... this Agreement, seek funds to
support the studies and other work provided in this Agreement, and generally seek to promote
coordination and cooperation among the parties with respect to their common water resources

interests.”

The El Paso members of the Joint Commission are:
Mr. Edmund G. Archuleta, General Manager of the PSB and Chairman of the MAC
Mr. Edd Fifer, Generai Manager of the EPCWID No. 1 and member of the MAC
Mrs. Eiza Cushing, Vice Chair of the PSB and member of the MAC

Mr. Ted Houghton, PSB Board Member
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Dr. Anthony Tarquin, Professor of Civil Engineering at UTEP and member of the TAC.

The Joint Commission met for the first time on June 18, 1991.
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EL PASO WATER RESOURCE MANAGEMENT PLAN
TECHNICAL MEMORANDUM

TASK NO. 8 - EVALUATION OF ALTERNATIVE PLANS AND
SELECTION OF PREFERRED PLAN

1.0 INTRODUCTION

This memorandum discusses the capital facilities required to implement the three alternative
water supply plan scenarios, A, B and C, described in Task No. 7. To determine the
comparative feasibility of the selected project plans, the following factors were considered:

1) Political, contractual and statutory censtraints not previously identified.
2) Environmental constraints.

3) Cost of developing the sources of water supply.

4) Costs of constructing and operating the capital facilities.

5) Reiiability of the water supply.

6) Relative security of the water supply from contamination.

7) Public acceptance.

8) Availability of Federal and State cost sharing.

9) Capability of the PSB and EPCWID No. 1 to finance capital facilities.

Based on projected future water demands, reconnaissance level capital expenditures and
annual operating and maintenance costs for the facilities were developed utilizing 1990 price
levels. Since the objective was to compare the relative overall cost of the three alternative
plans, cost escalations over the 50-year planning period were not included in the comparative

estimates,




Comparative evaluations of the alternate scenarios were developed utilizing a matrix of factors
developed in consultation with the Management Advisory Committee (MAC) at a meeting on
July 19, 1980. From this comparison, the recommended alternative plan was selected from the
ranking produced by the numerical evaluation matrix.

On the basis of the evaluations described herein, our recommendation is that the Ei Paso Water
Utilities Public Service Board, and the El Paso County Water Improvement District No. 1 should
proceed with water resource management and development in accordance with Scenario A.
However, it should be noted that the three scenarios are essentially modular inasmuch as each
scenario is comprised of a number of water supply elements required to meet the total demand.
The modular elements which comprise each of the scenarios, when taken together as a group
could possibly be rearranged to form several other scenarics. Indeed, it is anticipated that as
implementation proceeds throughout future years, management will find it useful to revisit the
basic building blocks of water sources and use the modular elements in ways which are
different than those scenarios presented. This aspect of water resource development will allow
management to act and react within the context of the conditions, costs and envircnment
existing at that time. We further recommend that periodic review and monitoring of the adopted
development plan be performed in the event that changed conditions dictate that some of the
plan elements are not achievable subject to legal, institutional, financial and other constraints.




2.0 FUTURE WATER DEMANDS

2.1 Population Projections

Population projections for the various components of the seven established planning areas
were developed in Task No. 2. The results of these projections in ten year increments over the
planning horizon are shown in Table 2.2 of the Phase | completion report. The projected water
demands for each planning area in ten year increments is the same component presented in
Table 2.5 of the Phase | Completion Report. The population projections by planning area for
the City of El Paso and the total El Paso County are also included in Exhibit 1 to this
memorandum.

For the purpose of developing capital facilities to supply the future demands, the Public Service
Board service area population was also estimated and is shown in Exhibit 1. The PSB service
area population was assumed to expand at a uniform rate to include the entire El Paso County
by the year 2040. Graphic presentations of the population projections by Planning area and the
totals for the City, County and PSB service area are shown in Figure 8.1.

2.2 Water Demands

The water demand projections included in Table 2.5 of the Phase | Completion Report are
based on historic usage and assumed the City of El Paso was not involved in an aggressive
water conservation program. However, all three alternate water supply scenarios include water
conservation as one component of the plan. Therefore, water demands with the conservation
reduction were also developed for each decade for each scenario. The water demands used in
this task utilizes projections based on the 1990 actual per capita use distribution. The usage
rate attributed to each of the planning areas shows a relatively wide range in 1990 from 139
gped for the lower valley area to 232 gped in the northwest. The average for the entire service
area population is 201 gpcd. Subjectively, the difference would appear rational in light of the
comparative affluence of the planning areas. The methodology of projecting the conservation
impact was based on the total service area conservation reduction attributable to the adopted
conservation plan, a reduction of 201 gpcd to 160 gpcd by the year 2000. This represents a 20
percent reduction of usage. This reduction will not be uniform throughout the planning areas,
since those areas with a present low per capita usage do not have the same elasticity as other
areas because basic water needs comprise a higher percentage of usage. Indeed, the central
area may experience increased water usage per capita because of ongoing industrialization. A
A-3




comparison of the 1990 usage vs. the projected usage in year 2000 is shown below. The
projected gross PSB water demand and water demand with conservation by planning area for
the three scenarios are presented in Exhibit 1 to this memorandum.

Variation in Water Use Among Planning Areas

Average Consumption (gpcd)

Scenarios

Present A&C Percent
Planning Area 1990 2000 <decrease>
Northwest 232 167 <28>
Northeast 226 165 <27>
Central 213 190 <11>
Lower Valley 139 136 <2>
East 21 145 <31>
Fort Bliss 250 179 <31> 1
Hueco 354 228 <36> 2
1 Water usage is controlled by single agency.
2 Present population is so small that data on present usage is not reliable.
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3.0 FUTURE WATER SUPPLY FACILITIES

3.1  Matching Supply Sources to Demands

The sources of both the surface and underground water supplies for the City of El Paso and El
Paso County originate within different planning areas. In order to determine what capital
improvement facilities are required to meet the water demand for each planning area, a water
supply capability versus water demand for each area was established for each of the three
scenarios. Supply facilities to provide water to planning areas where the supply source was
less than the demand required were then identified. This resulted in a "water demand versus
water supply balance" for the planning areas. The supply amounts required in acre-feet per
year were then converted to cubic feet per second for utilization in designing the capitai
improvements needed.

In addition to supply facilities within the planning areas, one outside supply source was
investigated. The Rio Grande water quality increasingly deteriorates below Caballo Reservoir,
particularly during winter low-flow periods. To provide a more dependable and better quality
supply to the El Paso area water treatment plants, a conveyance channel from Percha Diversion
Dam (just below Caballo Dam) in New Mexico to the American Dam at El Paso is proposed.
The gravity flow channel would be concrete lined for water conservation and hydraulic
efficiency. Annual water allocations to the El Paso County Water Improvement District No. 1
and the Republic of Mexico will be made via the channel. In addition, upstream users such as
the Elephant Butte lrrigation District could be included into the conveyance system. The
reconnaissance level channel alignment along with concept design sections and costs are
contained in Exhibit 9. '

Based on the principal components of supply developed in Task No. 7, capital improvement
facilities needed to supply the demands for each alternative scenario were developed for the
years 1991 through 2000 and for each decade from year 2001 through 2040.

3.2 Alternative Plan A Facilities

Facilities required for this scenario to utilize the existing underground and surface supplies
coupled with a conservation program are:




B.

Groundwater Supply

1. Mesilla Bolson
a. Construct 3 new wells per year from 1991 to 2000 (30).
b. Construct 2 new wells per year from 2001 to 2007 (14).
c. Construct 1 new well per year from 2008 to 2010 {3).
d. Construct 2 new wells in the year 2011 (2).

e. Construct 1 new well per year from 2012 to 2020 (9).

f. Construct 3 new wells per year from 2021 to 2022 (6).
g. Construct 2 new wells per year from 2023 to 2030 (16).
h. Construct 2 new wells per year from 2031 to 2034 (8).
i. Construct 1 well per year from 2035 to 2040 (6).

J. Construct associated manifold collection, storage, chlorination,
booster pump and transmission facilities.

Surface Water Supplies

1. Construct a concrete lined water conveyance channel from Percha
Diversion Dam to the American Dam capable of carrying a maximum
1500 cfs for use 365 days a year at the Robertson - Umbenhauer and
Jonathan Rogers Water Treatment Plants.

2. Water Treatment Plants

a. Increase existing 40 MGD Robertson - Umbenhauer water
treatment plant operation beyond 213 days a year as required to
treat the surface water available through 1997 and up tc 365 days
per year from 1988 through 2040.




b. 40 MG Jonathan Rogers water treatment plan on line by July
1992. Operate up to 213 days a year through 1997 and up to 365
days per year from 1998 through 2040.

c. Expand Jonathan Rogers water treatment plant to 60 MGD the fuli
year around by the year 2020.

3. Construct a 3,000 AF earth embankment reguiating reservoir with
associated pumping and distribution lines in the vicinity of Rio Bosque
Park to convey 750 cfs discharge to Riverside Canal and 62 cfs to the
Jonathan Rogers water treatment plant.

C. Wastewater Reuse Facilities

1. Construct 6 cfs pipeline from Northeast wastewater treatment plant to
Newman Power Plant.

2. Construct pipelines from wastewater plants to large turf areas to convey
up to 11,500 AF by the year 2040 to potential users shown in Table 8.1.

3. Construct pipelines from wastewater treatment plants to industries to
convey up to 6,900 AF per year by the year 2040 to potential users shown
in Table 8.1.

D. Project Water Rights

1. Lease additional availabie lands with rights to Project water annually at a
60% rate of acquisition of the projected amount to become available as
presented in Table 7.4 in Appendix E to the Phase il Completion Report.

2. Purchase long term drought contingency contracts for Project surface
water in water-short years as presented in Table 7.4 in Appendix E to the
Phase Il Compietion Report.

The new capital improvement facilities, including additional transmission and distribution
system conduits and appurtenances, planned for years 1991 through 2000 and each
decade thereafter are presented in Exhibit 2 to this memorandum.




WASTEWATER REUSE BY PLANNING AREA
(Usage in Acre-feet per Year)

TABLE 8.1

Nature of Reuse Planning
and Customer Area
TURF IRRIGATION
Golf Courses:
Coronado CC Northwest
Cielo Vista East
Vista Hiils East
Underwood Ft. Bliss
Horizon East
Painted Dunes East
Cenetaries:
Evergreen East
Restlawn Northeast
Memory Gardens  Northwest
Desert View East
Fort Bliss Ft. Bliss
Concordia Central
Existing Parks: All
New Parks &
Golf Courses: All
Other Large Turf Areas:
Fort Bliss
Parade G’'nds  Ft. Bliss
El Paso Comm.
College Northeast
Chamizal Nat’l
Park Central
INDUSTRIAL USE
Asarco Northwest
El Paso Refining
Phelps Dodge Central
Chevron Refining
Newman Power
Plant Northeast
New Industries L.Valley
CURRENT USES
Ascarate Park Central
Reinjection into
Hueco Bolson  Northeast

TOTAL PROJECTED REUSE

Year
2000 2010 2020 2030 2040
0 500 500 500 500
450 450 450 450 450
0 800 800 800 800
0 0 400 400 400
0 400 400 400 400
350 350 350 350 350
0 40 40 40 40
100 100 100 100 100
0 40 40 40 40
40 40 40 40 40
0 60 60 60 60
60 60 60 60 60
300 420 620 620 620
200 400 2,900 5,900 7,400
0 50 50 50 50
0 S0 90 90 S0
100 100 100 100 100
0 200 500 1,000 1,000
100 300 500 500 500
4,000 4,000 4,000 4,000 4,000
0 ] 0 400 1,400
1,000 1,000 1,000 1,000 1,000
5,800 7,200 7,200 7.200 7.200
12,500 16,600 20,200 24,100 26,600
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33 Alternative Plan B Facilities

Capital facilities required for this scenario to utilize the existing underground and surface
supplies coupled with a less aggressive conservation program and reduced acquisition of
rights to Project water are:

A. Groundwater Supply
1. Mesilla Bolson
a. Construct 3 new wells per year from 1991 to 1985 (15)
b. Construct 4 new wells per year from 1996 to 2000 (20).

c. Construct 2 new wells per year from 2001 to 2008 (16).

d. Construct 1 new wells per year from 2009 to 2010 (2).
e. Construct 3 new wells per year from 2011 to 2012 (6).
f. Construct 2 new wells per year from 2013 to 2020 (16).

g. Construct 3 new wells per year from 2021 to 2022 (6).
h. Construct 2 new wells per year from 2023 to 2030 (16).
i Construct 2 new wells per year from 2031 to 2036 (12).
j- Construct 1 new well per year from 2037 to 2040 {4).

k. Construct associated manifold collection, storage, chlorination,
booster pumps and transmission facilities.

B. Surface Water Supplies

1. Construct a concrete lined water conveyance channel from Percha Dam
to the American Dam capable of carrying a maximum 1500 cfs for use
365 days a year in the Robertson - Umbenhauer and Jonathan Rogers
Water Treatment Plants.
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2, Water Treatment Plants

a. Operate existing 40 MGD Robertson - Umbenhauer water
treatment plant beyond 213 days a year as required to treat the
surface water available through 1997 and up to 365 days a year
from 1998 through 2040.

b. 40 MGD Jonathan Rogers water treatment plant on line by July
1992. Operate up to 213 days a year through 1997 and up to 365
days a year from 1998 through 2040.

3. Construct a 3,000 AF earth embankment regulating reservoir with
associated pumping and distribution lines in the vicinity of Rio Bosque
Park to convey 750 cfs discharge to Riverside Canal and 62 cfs to the
Jonathan Rogers water treatment plant.

C. Wastewater Reuse Facilities

1. Construct 6 cfs pipeline from Northeast (Fred Hervey) wastewater
treatment plant to Newman Power Plant.

2. Construct pipelines from wastewater plants to convey up to 11,500 AF by
the year 2040 to potential users shown in Table 8.1.

3. Construct pipelines from wastewater treatment plants to industries to
convey up to 6,900 AF per year by the year 2040 to potential users shown
in Table 8.1.

D. Project Water Rights

1. Lease additional available lands with rights to Project water annually at a
45% rate of acquisition of the projected amount to become available as
presented in Table 7.4 in Appendix E to the Phase || Completion Report.

2. Purchase long term drought contingency contracts for Project surtace
water in water short years as presented in Table 7.4 in Appendix E to the
Phase Il Completion Report.




The new capital facilities, including additional transmission and distribution
conduits and appurtenances, planned for the years 1981 through 2000 and each
decade thereafter are presented in Exhibit 3 to this memorandum.

3.4 Alternative Plan C Facilities

Facilities required for this scenario to utilize the existing underground and surface supplies
coupled with an aggressive conservation program are:

A. Groundwater Supply
1. Mesilla Bolson
a. Construct 1 new well per year from 1991 to 2000 (10).
b. Construct 1 new well per year from 2001 to 2010 (10).
c. Construct 1 new well per year from 2011 to 2014 (4).

d. Construct associated manifold collection, storage chiorination,
booster pumps and transmission facilities.

B. Surface Water Supplies

1. Construct a concrete lined water conveyance channel from Percha
Diversion Dam to the American Dam capable of carrying approximately
1500 cfs for use 365 days a year in the Robertson - Umbenhauer and
Jonathan Rogers Water Treatment Plants.

2. Water Treatment Plants

a. Operate existing 40 MGD Robertson - Umbenhauer water
treatment plant up to 213 days per year through 1997 and up to
365 days per year from 1998 through 2040.

b. 40 MGD Jonathan Rogers water treatment plant on line by July
1992. Operate up to 213 days per year through 1997 and up to
365 days per year from 1998 through 2040.



C. Expand Jonathan Rogers water treatment plant to 60 MGD the full
year around by the year 2016.

3. Construct a 3000 AF earth embankment regulating reservoir with
associated pumping and distribution lines in the vicinity of Rio Bosque
Park to convey 750 cfs discharge to Riverside Canal and 62 cfs to the
Jonathan Rogers wastewater treatment plant.

Wastewater Reuse Facilities

1. Construct 6 cfs pipeline from Northeast (Fred Harvey) wastewater
treatment plant to Newman Power Plant.

2. Construct pipelines from wastewater plants to large turf areas to convey
up to 11,500 AF per year of treated wastewater by 2040 to potential users
shown in Tabie 8.1.

3. Construct pipelines from wastewater treatment plants to industries to
convey up to 6,900 AF per year by the year 2040 to potential users shown
in Table 8.1.

4, Construct surface water conveyance and recharge facility consisting of:
a. New diversion dam and intake on the Rio Grande just south of

New Mexico state line.

b. New intake, pumping station and conduit from diversion dam
through Anthony Gap to Hueco Bolson recharge facility. Capacity
to be 100 cfs with minimum supply of 4,700 AF per month.

c. Two parallel sets of sedimentation basins, infiltration basins and
associated conduits and channeis.

5. Construct additional wastewater reclamation and re-injection facility
consisting of:

a. New 20 MGD reclamation and treatment plant near the Roberto R.
Bustamante wastewater treatment plant on line by the year 2005.
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b. 16 new injection wells in the Hueco Bolson.
c. Expand reclamation plant to 40 MGD by the year 2015.
d. 16 additional injection wells in the Hueco Bolson.

e. Pumping facilites and transmission lines from Roberto R.
Bustamante wastewater treatment plant to reclamation plant and

to injection wells.

Project Water Rights

1. Lease additional available lands with rights to Project water annually at a
60% rate of acquisition of the projected amount to become available as
presented in Table 7.4 in Appendix E to the Phase 1| Completion Report.

2. Purchase long term drought contingency contracts for Project surface
water in water short years as presented in Table 7.4 in Appendix E to the
Phase 1l Completion Report.

The new capital facilities, including additional transmission and distribution
system conduits and appurtenances, planned for the years 1991 through 2000
and each decade thereafter are presented in Exhibit 4 to this memorandum.




4.0 COMPARATIVE COSTS OF ALTERNATIVE PLANS

4.1 Basis of Cost Estimates

Estimated construction and operating costs for the new capital improvement facilities are based
on 1990 price levels. No escalation factors are included throughout the planning horizon due to
the uncertainties involved in escalating future capital, operation, and maintenance costs for up
to 50 years. Also, since the costs are developed for comparative purposes only, the same
escalation factors would have to be applied to all alternates to be meaningful. An annual
escalation of 5 percent would result in comparative costs about 12 times the present cost by
the year 2040. Such values, i.e. $5,700,000 for one well and $1.00 per kwh for power appear
unrealistic in present terms.

For comparison of the alternative plans, conceptual iayouts of facilities and cost estimates were
prepared. Costs and designs were developed to a reconnaissance level of accuracy. Costs
were developed utilizing data furnished by the PSB, construction bids on similar facilities in the
El Paso area, costs developed in engineering reports prepared for the PSB, and construction
cost data reported in national engineering publications.

4.2 Capital Construction Cost of Additional Facilities

Utilizing the cost data mentioned above, unit 1990 construction costs for the various
components of the additional facilities were developed. A summary of unit costs developed for
new water system facilities other than the conveyance canal is given in Exhibit 5 of this
memorandum. The unit costs developed for the conveyance canal are contained in Exhibit 9 to
this memorandum. All developed construction costs include a 20 percent contingency and 20
percent for engineering and administration. It was assumed that the transmission facilities
would be constructed on existing or future public rights-of-way.

Capital costs for construction of the additional facilities, land acquisition and leases of project
water rights were scheduled by year from 1991 through 2000 and every decade thereafter
through 2040. The capital construction costs for alternate Scenarios A, B and C are presented
in Exhibits 6, 7 and 8 of this memorandum. The annual and decade values of capital cost
consist of the construction outlays for the facilities during the period only. Amortization, interest
expense and other debt service costs are not included.




4.3 Project Surface Water Acquisition Costs

The acquisition costs of Rio Grande Project surface water consists of several components. The
leasing by the PSB of additional rights to Project water is included as a onetime capital cost of
$500 per acre for a 75-year lease of the Project water allocated to those lands. The annual tax
assessment of $30 per acre for all of the Project water rights lands owned and leased is
included in the annual O & M costs. The first two acre-feet of Project surface water obtained for
the water rights lands owned and leased is included in the annual tax assessment and no
additional charge is included for this water. However, if the annual allocation in a water short
year is less than two acre-feet per acre the full tax assessment of $30 per acre is still paid. In
years when the Project water allocation is above two acre-feet per acre the additional Project
water received over and above two acre-feet per acre is paid for as an O & M cost at the rate of
$15 per acre-foot.

Excess Project water obtained during the irrigating season and return flow water obtained
during the non-irrigation season are both charged for at the rate of $15 per acre-foot and
included in the O & M costs. Water purchased under drought contingency contracts in years
when the annual Project water allocation is less than 1.5 acre-feet per acre is priced at $150 per
acre-foot and included in the O & M costs for that year.

4.4 Operating and Maintenance Costs for Additional Facilities

The annual costs of operating and maintaining the additional facilities includes electric power,
major equipment replacement, operating personnel, materials and supplies, and the annual
payment to the EPCWID No. 1 for Project water as discussed above. Where possible, the
cperating costs were based on experience data furnished by the PSB for existing similar
facilities, or contained in relevant engineering reports. In other cases, the operating costs were
estimated as a conventional percentage of the facility construction cost.

The annual capital expenditures and power and other O & M costs for the additional capital
facilities, leased water rights and drought contingency contracts are scheduled by years from
1891 through 2000 and every decade thereafter through 2040. These annual costs for the
alternative plan scenarios A, B and C are presented in Exhibits 6, 7 and 8, respectively.

A-18




5.0 ECONOMIC ANALYSES

5.1 Financing Strategies

Generally speaking, municipal water supply utilities in the State of Texas are based on an
enterprise fund concept. Capital, operations, and administration are funded by revenues
generated by the sale of the water. On the other hand, agricultural water supplies, such as
those managed by EPCWID No. 1, are funded by a combination of user fees with some
subsidies in the form of operation and maintenance of supply reservoirs and the Rio Grande
waterway. The alternative plans which are evaluated herein focus on the purpose of supplying
municipal and industrial water demands in El Paso County while at the same time protecting
and enhancing the agricultural water supplies.

Currently the PSB is completing a review of the Cost of Service for the utility. The rate structure
under study will provide that current revenues are adequate to fund the operations of the utility,
fund the development of existing and new water sources, and provide revenues to support a
capital improvement program.

The capital improvement programs identified for each of the alternative plans show there are
substantial construction capital needs for the full 50 year period to meet the growth of water
demand. There will be a concomitant growth in the customer base and water sales to match
the facilities expansion.

The precise strategy of whether to fund capital needs with debt or with current revenues, or a
combination of both, is a business decision which the Public Service Beard will face each year
as the long-term and yearly capital program is finalized. 1t is obvious that the cost of capital is
less when funded with current revenues. However, the rate of increase of water rates to match
the program may indicate the need for debt-funded projects.

The State Revolving Fund (SRF) should be utilized to the maximum extent possible for all debt-
funded capital costs. Cost sharing federal grants from the Environmental Protection Agency
(EPA) and Housing and Urban Development Agency (H.U.D.) should also be utilized where
authorized.




52 Comparative Total Costs of Alternative Plans

The comparative total cost, including both capital expenditures and operating costs for the
three alternative scenarios are shown in Table 8.2. Cost analyses were performed on the basis
of 1990 dollars for both capital and O & M costs. As previously discussed, the total
comparative costs are indicated in 1990 dollars without considering the effect of inflation over
the 50-year planning period and do not include debt service.

Figure 8.2 provides a graphic comparison of the levels of expenditures for construction and
operation of the three alternative scenarios. Figures 8.3 and 8.4 show similar comparisons for
the annual capital outlays and operating costs, respectively.
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TABLE 8.2

SUMMARY OF CAPITAL EXPENDITURES AND OPERATIONAL COSTS

(1990 Dollars)
SCENARIO A SCENARIO B SCENARIO C

YEAR CAPITAL O&M CAPITAL O&M CAPITAL O&M

1991 12,480,464 6,946,405 11,375,654 7,283,407 11,598,314 7,551,621

1992 8,344,990 7,419,711 8,755,330 7,778,542 16,919,640 7,190,627

1993 7,440,690 7,562,777 7,895,830 7,859,564 15,160,140 7,137,013

1994 14,647,840 7,776,512 15,101,380 8,016,699 20,265,690 7,125,304

1995 58,520,860 10,863,844 58,974,400 10,740,259 66,238,710 10,111,015

1996 58,446,610 11,008,378 61,907,750 11,871,285 64,764,460 10,965,849

1997 56,358,160 12,148,921 57,719,300 12,254,623 59,264,460 17,013,093

1998 57,820,410 10,999,704 61,281,550 11,384,866 57,198,210 15,791,102

1999 9,762,890 7,296,402 13,224,030 9,069,433 4,523,890 12,988,389

2000 7,952,040 10,512,480 9,343,180 11,323,632 4,733,890 13,181,875
2001 -

2010 57,857,500 204,335,821 59,544,500 220,248,501 70,801,000 259,875,030
2011 -

2020 50,957,000 229 867,944 34,665,200 247,694,004 91,116,400 288,645,230
2021 -

2030 35,107,310 283,246,801 37,046,000 283,535,440 10,590,000 313,761,710
2031 -

2040 26,191,700 330,816,423 26,673,600 347,751,145 7,151,000 348,037,290
TOTAL | 461,888,464 1,141,702,123 463,507,704 1,196,811,487 500,325,804 1,319,375,148

'S0 YEAR (Rounded).  ~ 1,604,000,000 - ¢ o0 1,660,000000 ot 1',820,000,000
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EXPENDITURES (MILLIONS OF 1990 DOLLARS)

FIGURE 8.2

COMPARATIVE COSTS OF ALTERNATIVE PLANS
TOTAL ANNUAL CAPITAL AND OPERATING EXPENDITURES
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6.0 COMPARATIVE EVALUATION OF ALTERNATIVE PLANS

6.1 The Evaluation Process

A numerical rating system for comparative evaluation of the three alternative future water supply
scenarios was developed in consultation with the MAC. The purpose of the numerical rating
system was to provide a methodology for objectively comparing the three potential plans which
consist of different combinations and magnitudes of water supply elements. It is often difficult
to decide which combination of dissimilar elements best meets the overall goal which is also
comprised of a number of different objectives. This is especially true when, as in this case,
least cost is not the principal or only objective. In the evaluation of the alternative water
resource management plans, the cheapest alternative was not the basis for selection as the
recommended plan.

6.2 Evaluation Factors

A number of desired objectives were identified during the initial stages of plan development. At
the same time it was recognized there could be different types of impediments and degrees of
constraints imposed on implementation of the alternative plans.

The objectives and potential constraints initially considered as evaluation factors consisted of

the following:
1) Elimination of the overdraft on the Hueco Boison
2) Development of sustainable sources of water supply
3) Economic and financial feasibility
4) Incorporates agressive water conservation goals.

5) Reliability of the water supply

6) Degradation of water quality
7) Availability of cost-sharing grants
8) Safety of the water supply from contamination
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9) Public acceptance

10) Environmental, political, contractual, and statutory constraints

The applicability and relative importance of the initial evaluation factors listed above were
discussed extensively with both Advisory Committees. The methodology for evaluating the
alternative plans was structured in consultation with the MAC. The evaluation of the alternative
plans and selection of the preferred plan was performed in a two-stage process as foliows:

6.2.1

Numerical Rating

First, the three alternative plans were rated numerically with respect to the first five
evaluation factors listed above. The evaluation factors were selected on the basis of the

foliowing considerations:

a.

Factors 1) through 5) in the above list can be objectively rated by physical
or quantitative parameters.

Factors 1) through 5) in the above list were concluded to be more or less
equal in importance and, therefore, were given equal weight.

Water quality was not considered independently as an evaluation factor
since the impacts of differences in water quality are manifested in the
costs to develop and operate the water supply sources.

The ratings of the alternative scenarios with respect to economic and
financial feasibility are based on the comparative costs to develop and
operate the water supply components of the plans.

Factors 6) and 7) in the above list were concluded to have substantially
equal applicability to the aiternative plans and were dropped from the
evaluation process.

The last three factors in the above list were concluded o be too
subjective in their applicability to the alternative plans, and it was difficult
to obtain a clear distinction between the alternative plans for these
factors. Accordingly, these subjective factors were not used in the first-




6.3

stage numerical rating, but rather were considered in the sensitivity
analysis of the numerical rating results.

The alternative plans were rated with respect to each of the five evaluation factors on a
scale of 10 to 1, with 10 being the best and 1 being the worst. The scores for the five
evaluation factors were summed to obtain the totai composite rating for each scenario.

The three alternative plans were then ranked in order of their total ratings. The
numerical ratings and ranking of the three alternative scenarios is shown in a matrix
format in Table 8.3.

6.2.2  Sensitivity Analysis

Second, the three alternative plans were reviewed with respect to evaluation factors 8)
through 10) in the above list to assess whether any perceived differences in these
subjective factors might offset the total ratings and reverse the relative rankings. It was
concluded there is no clear distinction with respect to the subjective factors which would
alter the results indicated in Table 8.3. While Scenarios A and B would probably have
more political or contractual constraints that Scenario C, this would be offset by
Scenario C likely having greater public acceptance concerns and environmental
constraints. The relative safety of the alternative plans from contamination of the overall
water supply is even more argumentative.

Recommended Plan

Based on the comparative evaluations of the three alternative plans described above, it is
recommended that Scenaric A be adopted as the basic Water Resource Management Plan for
El Paso. In adopting Scenario A as the preferred plan, the following observations should be

recognized:

1) All three alternative plans are comprised of a number of water supply source
components which are essentially modular. These source components could
easily be modified in both magnitude and timing, resulting in a large number of
plan variations being possible.
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TABLE 8.3

COMPARATIVE RATINGS OF ALTERNATIVE PLAN SCENARIOS

(Rated on a scale of 10 = Bestto 1 = Worst)

EVALUATION FACTORS

Reduction in Maximizes Comparative Meets Not Effected Total
Alternative Reliance on Yield Cost Conservation By Annual Rating
Plan Hueco Bolson That is To Develop Goals Variability
Sustainable and Operate in Supply
SCENARIO A 10.0 6.2 10.0 10.0 5.2 41.4
SCENARIO B 10.0 5.2 8.9 7.2 6.2 37.5
SCENARIO C 10.0 7.3 5.7 10.0 5.5 38.5




2)

3)

All three scenarios were numerically rated quite close. A change in any of the
basic assumptions or data on which the plans were formulated could reverse

their relative rankings.

Selection of Scenario A as the preferred plan was not made solely on the basis
of the least cost, but was based on a systematic comparison of the three
aiternative plans for each of five evaluation factors.




EXHIBIT 1

PROJECTED WATER DEMANDS BY PLANNING AREA
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PROJECTED WATER DEMANDS BY PLANNING AREA

P%ggging ¥Sgg 2000 2010 2020 2030 2040
City Population 71,936 110,192 145,000 195,769 240,698 260,573
County Population 90,111 135,031 176,800 231,371 280,907 304,634
N PSB Service Area Pop. 71,936 117,892 163,126 219,622 273,669 304,634
g Historical Usage (gpcd) 232 228 226 226 226 225
E Usage w/Conservation
g Scenario A & C (gpcd) 232 167 168 171 173 176
% Scenario B (gpcd) 232 182 184 186 187 189
Gross PSB Demand (af/yr) 18,696 30,111 41,235 55,553 69,132 76,902
Demand w/Conservation
Scenario A & C (af/yr) 18,696 22,002 30,627 42,058 52,883 59,942
Scenario B (af/yr) 18,696 24,069 33,551 45,724 57,421 64,327
%
&
City Population 88,940 | 106,866 | 123,696 138,897 154,365 | 159,162
County Population 88,940 106,866 123,696 138,897 154,365 159,162
PSB Service Area Pop. 88,940 106,866 | 123,696 138,897 154,365 159,162
Historical Usage (gpcd) 226 222 222 222 221 219
g Usage w/Conservation
% Scenario A & C (gpcd) 226 165 167 167 168 170
g Scenario B (gpcd) 226 179 179 iso 182 184
S Gross PSB Demand (af/yr) 22,517 26,517 30,693 34,464 38,181 38,958
T Demand w/Conservation
Scenario A & C (af/yr) 22,517 19,693 23,071 25,953 28,965 30,221
Scenario B (af/yr) 22,517 21,369 24,734 28,007 31,385 32,717




PROJECTED WATER DEMANDS BY PLANNING AREA

P%ggging ¥885 2000 2010 2020 2030 2040
City Population 140,694 143,184 145,744 145,648 146,184 146,471
County Population 140,694 143,184 145,744 145,648 146,184 146,471
PSB Service Area Pop. 140,694 143,184 | 145,744 145,648 146,184 146,471
Historical Usage (gpcd) 213 213 213 213 218 223
g Usage w/Conservation
g Scenario A & C (gpcd) 213 190 195 201 206 2190
ﬁ Scenario B (gpcd) 213 201 206 210 215 221
L Gross PSB Demand (af/yr) 33,571 34,084 34,694 34,753 35,699 36,508
Demand w/Conservation
Scenario A & C (af/yr) 33,571 30,476 31,853 32,795 33,767 34,375
Scenario B (af/yr) 33,571 32,160 33,551 34,263 35,208 36,180
%
®
City Population 118,711 145,010 178,094 213,339 252,754 278,155
County Population 152,177 192, 046 244,025 305,063 370,283 406,870
L PSB Service Area Pop. 130,662 166,176 214,356 273,877 349,128 406,870
8 Historical Usage (gpcd) 139 139 139 140 140 140
E Usage w/Conservation
v Scenario A & C (gpcd) 139 136 132 132 132 129
% Scenario B {(gpcd) 139 137 134 134 134 132
% Gross PSB Demand (af/yr) 20,372 25,782 33,257 42,799 54,754 63,582
¥ Demand w/Conservation
Scenario A & C (af/yr) 20,372 25,317 31,793 40,498 51,625 58,568
Scenario B (af/yr) 20,372 25,410 32,057 40,958 52,564 59,936 |

! ! ) }

]

1




PROJECTED WATER DEMANDS BY PLANNING AREA

Piggging %ggg 2000 2010 2020 2030 2040
Ccity Population 109,442 140,120 | 176,769 217,223 263,734 296,900
County Population 110,610 141,711 179,014 220,213 267,535 301,026
PSB Service Area Pop. 109,442 140,438 177,667 219,017 266,775 301,026
Historical Usage (gpcd) 211 208 208 209 211 212
Usage w/Conservation
g Scenario A & C (gpcd) 211 145 146 148 150 152
% Scenario B (gpcd) 211 156 158 160 162 164
Gross PSB Demand (af/yr) 25,868 32,644 41,298 51,278 63,057 71,321
Demand w/Conservation
Scenario A & C (af/yr) 25,868 22,812 29,137 36,311 44,827 51,088
Scenario B (af/yr) 25,868 24,464 31,347 39,256 48,264 55,135
1
&
City Population
County Population 26,661 26,700 26,700 26,700 26,700 26,700
PSB Service Area Pop. 9,185 14,525 19,865 25,205 26,700 26,700
g Historical Usage (gpcd) 250 247 247 248 249 249
¥ Usage w/Conservation
B Scenario A & C (gpcd) 250 179 183 184 185 185
% Scenario B (gpcd) 250 208 212 214 214 214
g Gross PSB Demand (af/yr) 2,572 4,019 5,485 7,002 7,433 7,433
Demand w/Conservation
Scenario A & C (af/yr) 2,572 2,913 4,081 5,198 5,518 5,518
Scenario B (af/yr) 2,572 3,384 4,707 6,028 6,413 6,386




PROJECTED WATER DEMANDS BY PLANNING AREA

Piggging ¥335 2000 2010 2020 2030 2040
Ccity Population 6,650 9,816 13,872 18,731 23,053
County Population 0] 6,650 9,816 13,872 18,731 23,053
PSB Service Area Pop. 1,556 6,650 9,816 13,872 18,731 23,053
Historical Usage (gpcd) 354 320 279 258 232 216
H Usage w/Conservation
g Scenario A & C (gpcd) 354 228 220 212 211 211 ,
5 Scenario B (gpcd) 354 252 237 227 224 224 ,
Gross PSB Demand (af/yr) 617 2,384 3,068 4,009 4,868 5,578 é
Demand w/Conservation |
Scenario A & C (af/yr) 617 1,698 2,419 3,294 4,427 5,439 '
Scenario B (af/yr) 617 1,877 2,606 3,528 4,707 5,792 ]
J‘>
&
Ccity Population 529,723 652,022 | 779,119 924,748 1,076,466 | 1,164,314
County Population 609,193 752,188 905,795 1,081,764 1,264,705 1,367,916
PSB Service Area Pop. 552,415 695,731 854,270 1,036,138 1,235,552 1,367,916
Historical Usage (gpcd) 201 200 198 198 197 196
Usage w/Conservation
g Scenario A & C (gpcd) 201 160 160 160 160 160
g Scenario B (gpcd) 201 170 170 170 170 170
L Gross PSB Demand (af/yr) 124,213 155,541 189,730 229,858 273,123 300,281
Demand w/Conservation
Scenario A & C (af/yr) 124,213 124,910 152,982 186,108 222,013 245,151
Scenario B (af/yr) 124,213 132,733 162,552 197,763 235,962 260,472




EXHIBIT 2

CAPITAL IMPROVEMENTS - SCENARIO A

A-37




— MISILLA WELL FIELD
— 15 EX!STING WELLS

NORTHWEST

24" D& TUNNEL

[RI | -] B

MESILLA WELL FIELD M= =
— 30 NEw WELLS

EL PASO CONVEVANCE -
CHANNEL

ROBERTSON/UMBENHAUER WATER TREATMENT —
BLANT = 20 MGD

NQTE:

NOT ALL EXISTING RESERVOIRS AND PUMP STATIONS
ARE SHOWN

PIPELINES TO TURF AREAS AND [NDUSTRIES FOR WATER
REUSE NOT SHOWN

A-39

PIPELINE TC NIWMAN
POWER PLANT FROM
FRED HERVEY WRT PLANT

NORTHEAST

EXISTING
REINJECTIO
WELLS

FORT BLISS

RIO GRANDE

JONATHAN W ROGERS WATER
TREATMENT RLANT — 40 MGD

3000 AF REGULATING RESERVOIR

‘. LOWER VALLEY

LEGEND
--48L__  EXISTING WATER TRANSMISSION LINE
—28__  PROPOSED WATER ITRANSMISSION LINE

= e —  WATER CONVEYANCE CHANNEL

o EXISTING RESERVOIR

* PROPOSED 6 MG RESERVQIR

03 EXISTING PUMP STATION

@ PROPOSED PUMP STATION

< EXISTING WASTEWATER TREATMENT PLANT
A PRESSURE REDUCING VALVE STATION
EXISTING PRESSURE RLOUCING wALVD 3747
bid EXISTING WATER TREATMENT PLANT

SCENARIO A

CAPITAL IMPRCOVEMENTS

YEAR 2000




NORTHWEST NORTHEAST FORT BLISS
24 Dia TUNNEL . EXISTING
R /RE.‘NJEC‘.‘\O
L., wELLS
Lo
60"
48"
L]
N, 48"
24
SR
S 0 A HUECO
-
[5) o
5} ™
vESILLA WELL FIELD [} CENTRAL ey -
- 45 EXISTING WELLS / N N H
— "7 NEW WELLS . - b E
/ K :
AP - EAST ]
EL PASO CONVEYANCE — 3¢ - A h
HAMNT | . > ;
¢ L w7 A 60 2
b el RN N
[ LN g
LMERICAN DAM o -~ j‘s
i
(TS i
ROBERTSON/UNMBINHAUER WATER TREATMEINT Ll f
SUANT ~ 2l WGD N ¢
G ;
\ o
\ PO
S
o
Xo
3674 /l
RID GRANDE \ /
\ ;48"
\ /
JONATHAN W ROGIRS WATER K
TRIATMENT PLANT — 40 MGD

NOTE:

NOT ALL EXISTING RESERVOIRS AND PUMP STATIONS
ARE SHOWN

PIPELINES TO TURF AREAS AND INDUSTRIES FOR WATER

REUSE NOT SHOWN
A-41

3000 AF REGULATING RESERVOIR

*LOWER VALLEY

LEGEND

L EXISTING WATER TRANSMISSION LINE

—2& _  PROPOSED WATER TRANSMISSION LINE

——— =  WATER CONVEYANCE CHANNEL

] EXISTING RESERVOIR

[ J PROPOSED & MG RESERVOIR

3 EXISTING PUMP STATION

= PROPOSED PUMP STATION

< EXISTING WASTEWATER TREATMENT PLANT

A PRESSURE REDUCING VALVE STATION

s EXISTING PRESSURE REDUCING VALVE STATION
= EXISTING WATER TREATMENT PLANT

'Y

SCENARIO A

CAPITAL IMPROVEMENTS

YEAR 2010




RIO GRANDZ

e
NORTHWEST i
/3,] .

24" DiA, TUNNEL R,
N\ :

ADD 3 PUMPS 7O .~
EXISTING LW T —
STATIONS
p
P

MESILIA WELL FIELD =
— 62 EXISTING WILLS

— 1 NEw WELLS

EL PASO CONVEYANCE -/

CHANNEL
/

AMERICAN DAM —

ROBEZRTSON /UMBENHAUER WATER TREATMENT —
PLANT — 40 MED

TRIATMINT PLANT —
TG 50 mGD

3000 AF RIGULATING RESERVOIR

NOTE:

NOT ALL EX!STING RESERVOIRS AND PUMP STATIONS
ARE SHCWN

PIPELINES TO TURF ARCAS AND INDUSTRIES FOR WATER
REUSE NOT SHOWN A-43

NORTHEAST

EXISTING
REINJECTION,

RIQ GRANDE /

JONATHAN W, ROGERS WATER

CXPANDED

FORT BLISS

T

'\ LOWER VALLEY

LEGEND

EXISTING WATER TRANSMISSION LINE
PROPOSED WATER TRANSMISSION LINE
WATER CONVEYANCE CHANNEL

EXISTING RESERVOIR

PROPOSED 6 MG RESERVOIR

EXISTING PUMP STATION

PROPOSED PUMP STATION

EXISTING WASTEWATER TREATMENT PLANT
PRESSURE REDUCING VALVE STATION

EXISTING PRESSURE REDUCING VALVE STATIOH

EXISTING WATER TREATMENT F’LANT-

CAPITAL

SCENARIO A

IMPROVEMENTS

YEAR 2020




o RIO GRANDE

Rl R
NORTHWEST — NORTHEAST FORT BLISS
. — EXISTING
24" DIA. TUNNEL Tl RIINJECTION

%)MPS T0

i EXISTING LIFT
; STATIONS

“R

L MESILLA WELL FIELD et v ¢ 1 CENTRAL e Voo
- 73 OX'STING WELLS N [
- 22 NEW WELLS . [ O R

T PASO CONVEIVANCE
CHANNEL

T
AMERICAN DAV —=

ROBERTSON/UMBENSALIES WATER TRIATMENT -
PLANT — a0 MGD

RiD GRANDE -

JONATHAN W ROGIRS WATER —
TRZ T PLANT ~ €2 wGD

3000 AF FEGULATING RESERVOR e Vo
'\, LOWER VALLEY

NOTE:

NOT ALL EXISTING RESERVOIRS AND PUMP STATIONS
ARE SHOWN

PIPELINES TO TURF AREAS AND INDUSTRIES FOR WATER
REUSE NOT SHOWN A-45

LEGEND
-~ EX'STING WATER TRANSMISSION LINE
-8 PROPOSED WATER TRANSMISSION LINE
———— WATER CONVEYANCE CHANNEL
6 EXISTING RESERVOIR
) PROPOSED 6 MG RESERVOIR
0 EXISTING PUMP STATION
™) PROPOSED PUMP STATION
o EXISTING WASTEWATER TREATMENT PLANT
A PRESSURE REDUCING VALVE STATION
EXISTING PRESSURE REDUCING VALVE STATISN
bid EXISTING WATER TREATMENT PLANT

SCENARIO A
CAPITAL IMPROVEMENTS

YEAR 2030




QI GRANDE

NORTHEAST
EXISTING

a
& T

CENTRAL

i

T MESILA WELL FIELD
— 95 IX'STING WLLLS
- 14 NIW WELLS

EL BASG CONVIYANCE
CHANNEL

AMERICAN DAM e

ROBTRTSON/UMSENNAUER WATER TREATMENT ‘/
PLANT — 40 MGO

A0 GIANDE _

JONATHAN W ROGZRS WATER
TREATMENT FLANT — B0 MGD

3000 AF REGULATING RESERVOIR ———————A,

NCTE:

NOT ALL EXISTING RESERVOIRS AND PUMP STATIONS
ARE SHOWN

PIPELINES TO TURF AREAS AND INDUSTRIES FOR WATER
REUSE NOT SHOWN A-47

E
Rl s
r;—: T REINJECTION

EAST

FORT BLISS

48"

Dhfeme oo

e
(9]

»

“JLOWER VALLEY

LEGEND
-8 EXISTING WATER TRANSMISSION LINE
28 PROPOSED WATER TRANSMISSION LINE

— = e =  WATER CONVEYANCE CHANNEL
EXISTING RESERVOIR

[ ] PROPOSED & MG RESERVOIR

0 EXISTING PUMP STATION

] PROPOSED PUMP STATION

o EXISTING WASTEWATER TREATMENT PLANT

A PRESSURE REDUCING vALVE STATION

EXISTING PRESSURE REDUCING VALVE STATION
b EXISTING WATER TREATMENT PLANT

3%

SCENARIO A

CAPITAL IMPROVEMENTS

YEAR 2040




EXHIBIT 3

CAPITAL IMPROVEMENTS - SCENARIO B

A-49




PIPELINE 7O NIWMAN
MESILLA WELL FIELD 20WER PLANT FROM
- 15 EXISTING WILLS FRED HERVEY WRT PLANT

]
Pl

]

NORTHWEST NORTHEAST FORT BLISS

4

CENTRAL

<

MESILLA WELL FIELD
- 35 NIW WELLS

£ =aS0 CONVEYANCE _/

CHANNEL /

AMERICAN DAM ———

ROBZRTSON/UMBENSAUER WATER TREATMENT
RPLANT — 40 MGD

RIO GRANDE

JONATHAN W ROGERS WATER
TREATMEINT PLANT - 40 MGD

3000 AF REGULATING RESERVOIR

NQTE:

NOT ALL EXISTING RESERVOIRS AND PUMP STATIONS
ARE SHOWN

PIPELINES TO TURF AREAS AND INDUSTRIES FOR WATER
REUSE NOT SHOWN A-51

LEGEND

€2
Pty

EXISTING WATER TRANSMISSION LINE
PROPOSED WATER TRANSMISSION LINE
WATER CONVEYANCE CHANNEL

EXISTING RESERVOIR

PROPOSED 6 MG RESERVOIR

EXISTING PUMP STATION

PROPOSED PUMP STATION

EXISTING WASTEWATER TREATMENT PLANT
PRESSURE REDUCING VALVE STATION

EXISTING PRESSURE REDUCING VALVE STaIN

EXISTING WATER TREATMENT PLANT

SCENARIOC B

CAPITAL IMPROVEMENTS

YEAR 2000




NORTHWEST FORT BLISS

24" DIA, TUNNEL

NORTHEAST

EXISTING
REINJECTION
- WELLS

MESILLA WELL FIELD
— 50 EXISTING WELLS
- 18 Ntw WELLS

EL 7ASO CONVIYANCE
CHANNEL

AMZRICAN DAM T

ROBERTSON/UMBENHALUTR WATER TREATMENT
PLANT — 20 MGD

RIO GRANDE

JONATHAN W ROGERS WATER «
TREATMENT PLANT — 40 MGD

/\
3000 AF REGU.ATING RESERVOIR

« LOWER VALLEY

NOTE:

NOT ALL RESERVOIRS AND PUMP STATIONS
ARE SHOWN

PIPELINES TO TURF AREAS AND INDUSTRIES FOR WATER
RE—USE NOT SHOWN A-53

LEGEND

a
Py

EXISTING WATER TRANSMISSION LINE
PROPCSED WATER TRANSMISSION LINE
WATER CONVEYANCE CHANNEL

EXISTING RESERVOIR

PROPOSED 6 MG RESERVOIR

EXISTING PUMP STATION

PROPOSED PUMP STATICN

EXISTING WASTEWATER TREATMENT PLANT
PRESSURE REDUCING VALVE STATION

EXISTING PRESSURE REDUCING VALWE STATION

EXISTING WATER TREATMENT PLANT

SCENARIO B

CAPITAL IMPROVEMENTS

YEAR 2010




RIQ GRANDE

e,
NORTHWEST g
24" DA, TUNNEL T
|
o~

PUMPS TO £X:STING
LIFT STATIONS

Z MES'H LA WELL FIELD

— BB IXISTING WELLS

- I2 WIW WELL |
B

EL PASC CONVEYANCE —
CHANNEL —

AMERICAN DAM. -

ROBERTSON/UMBENHAUER WATER TREATMENT
BLANT — 40 MGD

NQTE:
NOT ALL EXISTING RESERYOIRS AND PUMP STATIONS
ARE SHOWN

PIPELINES TO TURF AREAS AND INDUSTRIES FOR WATER
£-USE NOT SHOWN A-55

EXISTING
! REINJECTION
s WELLS
. o

FORT BLISS

NORTHEAST

48"

O mmmem

C

&

RIO GRANDE

JONATHAN W ROGERS WATER

TREATMENT PLANT ~ 40 MGD /
AN
A

3000 AF BEGULATING RESERVO'R

LEGEND

EXISTING WATER TRANSMISSION LINE
PROFOSED WATER TRANSMISSION LINE
WATER CONVEYANCE CHANNEL

EXISTING RESERVOIR

PROPOSED 6 MG RESERVOIR

EXISTING PUMP STATION

PROPOSED PUMP STATION

EXISTING WASTEWATER TREATMENT PLANT

PRESSURE REDUCING VALVE STATION

EXISTING PRESSUREL REDUCING YALVE STATICNH

EXISTING WATER TREATMENT PLANT

SCENARIC B

CAPITAL IMPROVEMENTS

YEAR 2020




RIO GRANDE
N N .
\./NORTHWEST PN
-
' O 24’ DIA. TUNNEL
CH m [ \ By
(=53
o

r b -

MESILLA WELL FIELD
- 30 EXISTING WELLS
— 22 NEW WELLS

EL PASO CONVEYANCE J/ /

CHANNEL

AMERICAN DAM _/

RCBERTSON/UMBENHAUER WATER TREATMENT -
PLANT - 40 MGD

NOTE:

NOT ALL EXISTING RESERVOIRS AND PUMP STATIONS
ARE SHOWN

PIPELINES TO TURF AREAS AND INDUSTRIES FOR WATER
RE-USE NOT SHOWN A-57

NORTHEAST FORT BLIS3

EXISTING
REINJECTION

T S
L

RID CGRANDE

JONATHAN W ROGERS WATER
TREATMENT PLANT — 403 MCGD >

Ny [
/‘;"LOWER VALLEY
3000 AF REGULATING RESERVOIR

LEGEND

S S EXISTING WATER TRANSMISSION LINE

g PROPOSED WATER TRANSMISSION LINE

- = —  WATER CONVEYANCE CHANNEL
[} EXISTING RESERVOIR
® PROPQSED €& MG RESERVOIR
s EXISTING PUMP STATION
| PROPOSED PUMP STATION
< EXISTING WASTEWATLR TREATMENT PLANT
A PRESSURE REDUCING YALVE STATION
Py EXISTING PRESSURE REDUCING VALVE STATION
b4 EXISTING WATER TREATMENT PLANT

SCENARIO B

CAPITAL IMPROVEMENTS

YEAR 2030




RIC GRANDE
/_

e
®  NORTHWEST ) NORTHEAST FORT BLISS
o 24" DIA. TUNNEL e EXISTING
e
I O et _Jﬁc—\
h L H r

MESILLA WELL FIELD 7o
— 112 EXISTING WEILLS * AL T e T e
-1 NEW WELLS ./ NN X\ T2 by e

EL PASC CONVEYANCE
CHANNEL

AMERICAN CAM

ROBERTSON /UMBENHAUER WATER TREATMENT:
PLANT — 40 MGD

RI0 GRANDE

JONATHAN W ROGERS WATER
TREATMENT PLANT —~ 40 MGD

3000 AF REGULATING RESERVOIR

*LOWER VALLEY

NOTE:

NOT ALL EXISTING RESERVOIRS AND PUMP STATIONS
ARE SHCWN

PIPELINES TO TURF AREAS AND INDUSTRIES FOR WATER
REUSE NOT SHOWN A-59

LEGEND
-—28.__  EXISTING WATER TRANSMISSION LINE
—=*8& __ PROPOSED WATER TRANSMISSION LINE

-~ = —  WATER CONVEYANCE CHANNEL

) EXISTING RESERVCIR

® PROPOSED 6 MG RESERVOIR

0 EXISTING PUMP STATION

u PROPOSED PUMP STATION

O EXISTING WASTEWATER TREATMENT PLANT

A PRESSURE REDUCING VALVE STATION

EXISTING PRESSURE REDUCING VALVE STATIOM

b4 EXISTING WATER TREATMENT PLANT
SCENARIC B

CAPITAL IMPROVEMENTS

YEAR 2040




EXHIBIT 4

CAPITAL IMPROVEMENTS - SCENARIO C

A-61



NEW RIQ GRANDE NORTHWEST

DIVERSION DAM

] 2~ MESILLA WELL FIELD
7 — 15 EXISTING WEELS

: POWER PLANT FROM

MESILLA WELL FIELD
— 10 NEW WELLS

EL PASO CONVEYANCE
CHANNEL

AMERICAN DaM ——

ROBERTSON/UMBENHAUER WATER TREATMENT
PLANT ~ 40 MGD

NOTE:

3-36" PIPELINES

NEW PIPELINE TG NEWMAN —

FRED HERVEY WRT PLANT ™
PN

e
=

e
-~

o
-~
R
e

ALL EXISTING STORAGE TANKS AND PUMP STATIONS

ARE NOT SHOWN

PIPELINES TO TURF AREAS AND INDUSTRIES FOR WATER

RE—~USE NOT SHOWN A-63

SEDIMENTATION &
RECHARGE BASIN:

NORTHEAST

FORT BLISS

RIO GRANDE

\ ra
_/ﬂ 748
EXPANSION OF STORM 3 4

WATER COLLECTION BASIN ROBERQ R. BUSTAMANTE WWT PLANT
‘G' T0 900 AF o
s

JONATHAN W ROGERS WATER
TREATMENT PLANT — 40 MGD

*. LOWER VALLEY
3000 AF REGULATING RESERVOIR

LEGEND

(3]
'Y

EXISTING WATER TRANSMISSION LINE
PROPCSED WATER TRANSMISSION LINE
WATER CONVEYANCE CHANNEL

EX!STING RESERVOIR

PROPOSED 6 MG RESERVOIR

EXISTING PUMP STATION

PROPOSED PUMP STATION

EXISTING WASTEWATER TREATMENT PLANT
PRESSURE REDUCING VALVE STATION

EXISTING PRESSURE REDUCING VALVE STATION

EXISTING WATER TREATMENT PLANT

CAPITAL

SCENARIO C
IMPROVEMENTS

YEAR 2000




RIO GRANDE

MESILLA WELL FIELD
- 25 EX'STING WELLS
— 10 NEW WELLS

L PASD CONVEYANCE
CRANNEL

AMERICAN DAM /
ROBERTSON/UMBENHAUER WATER TRIATMENT
PLANT = 40 MGD

NOTE:

ALL EXISTING STORAGE TANKS AND PUMP STAIONS
ARE NOT SHOWN

PIPELINES TO TURF AREAS AND INDUSTRIES FOR WATER
RE-USE NOT SHOWN A-65

FORT BLISS

2
N
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D
M
CENTRAL 30 :
‘D i
|
2o EAST |
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"‘) i ........
O3 . j‘48"
e i
. X :
L\ 60 L
\ 5 i
\ o
. If
5
o
N
30" ,
RIC GRANDE
48
JONATHAN W ROGERS WATER S
>

TREATMENT PLANT — 40 MGD B
/ « LOWER VALLEY
3000 AF REGULATING RESERVOIR

HUECO

20 MGD WATER RECLAMATICN PLANT
& 16 REINJECTION WELLS

NEW 30" PIPELINE FROM SE WWTP

LEGEND

--*B__._  EXISTING WATER TRANSMISSION LINE

—&  _ PROPOSED WATER TRANSMISSION LINE

WATER CONVEYANCE CHANNEL

[ EXISTING RESERVOIR

L] PROPOSED 6 MG RESERVOIR

H EXISTING PUMP STATION

| PROPOSED PUMP STATION

1 EXISTING WASTEWATER TREATMENT PLANT

A PRESSURE REDUCING VALVE STATION

& EXISTING PRESSURE REDUCING valvL S7aTION

b4 EXISTING WATER TREATMENT PLANT

vy

SCENARIQ C

CAPITAL IMPROVEMENTS

YEAR 2010

e



RIC GRANDE

MESILLA WELL FIELD A
— 35 EXISTING WELLS
— 4 NEW WELLS

El. PASO CONVEYANCE
CHANNEL

AMERICAN DAM

ROBERTSON/UMBENHAUER WATER TREATMENT
PLANT — 40 MGD

NOTE:

ALL EXISTING STORAGE TANKS AND PUMP STAIONS
ARE NCT SHOWN

PIPELINES TO TURF AREAS AND INDUSTRIES FOR WATER
RE—-USE NOT SHOWN A-67

o,

3

B

‘1:‘b
%y
R

NORTHEAST

RIC GRANDE

JONATHAN W ROGERS WATER

TREATMENT PLANT - EXPANDED N
O 60 MGD /\

3000 AF REGULATING RESERVOIR

FORT BLISS

EXPAND 20 MGD WATER RECLAMATION
FACILITY TO 40 MGD w/ 16
ADDITIONAL REINJECTION WELLS

LEGEND

--8 .. EXISTING WATER TRANSMISSION LINE

28 PROPOSED WATER TRANSMISSION LINE
=== —~ WATER CONVEYANCE CHANNEL

[»] EXISTING RESERVOIR

® PROPOSED 6 MG RESERVOIR

HY EXISTING FUMP STATION

[ ] PROPOSED PUMP STATION

@ EXISTING WASTEWATER TREATMENT PLANT

A PRESSURE REDUCING VALVE STATION

EXISTING PRESSURE REDUCING VALVE STATION

EXISTING WATER TREATMENT PLANT

RA
P2y

SCENARIO C

CAPITAL IMPROVEMENTS

YEAR 2020




el o
% et N
NORTHWEST e
l Tt
[ 1
I o AT~
h RIO GRANDE
l/ o~ >~
|| R bl
_; ﬁ'((\
/‘QM
S oo
i
e
Pf\
s S
/ “
RS
e
[
]

MESILLA WELL FIELD
— 39 EX!STING WELLS

EL PASQ CONVEYANCE
CHANNEL

AMERICAN Dam

ROBERTSON/UMBENHAUER WATER TREATMENT
PLANT — 40 MGD

NOTE:
ALL EXISTING STORAGE TANKS AND PUMP STAIONS
ARE NOT SHOWN

PIPELINES TO TURF AREAS AND INDUSTRIES FOR WATER

RE-USE NOT SHOWN A-89

NORTHEAST

FORT BLISS

JONATHAN W ROGERS WATER
TREATMENT PLANT ~ 60 MGD

3000 AF REGULATING RESERVOIR

LEGEND

ra

41
(e}

w
S
]

[
]

™y
[

EXISTING WATER TRANSMISSION LINE
PROPOSED WATER TRANSMISSION LINE

WATER CONVEYANCE CHANNEL
EXISTING RESERVOIR
PROPOSED 6 MG RESERVOIR
EXISTING PUMP STATION

PROPOSED PUMP STATION
EXISTING WASTEWATER TREATMENT PLANT

PRESSURE REDUCING VALVE STATION
EXISTING PRESSURE REDUCING VALVE STATION

EXISTING WATER TREATMENT PLANT

JLOWER VALLEY

SCENARIO C

CAPITAL IMPROVEMENTS

YEAR 2030




RIO GRANDE

MESILLA WELL FIFLD =
— 39 DXISTING WELLS

EL PASC CONVEYANCE —

CHANNEL /
AMERICAN DAM
ROBERTSON /UMBENHAUCR WATER TREATMENT
PLANT = 40 MGD

RIO GRANDE

JONATHAN W ROGERS WATER
TREATMENT PLANT — 60 MGD

S
/‘\ LOWER VALLEY
3000 AF REGULATING RESERVOIR

NOTE:
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UNIT COSTS FOR CAPITAL FACILITIES

Item Description Unit  Unit Cost ($)

Mesilla Bolson Pumping

Water Wells
Drilling and Casing, incl. screens, LF 204.00
Pump, Motor, house, foundation, chlorination LS 154,750
Electrical Ls 45,000

Collection & Manifeold Piping
14" Steel/Concrete Cylinder Pipe w/Trenching LF 38.00
18" Steel/Concrete Cylinder Pipe w/Trenching LF 49.00
24" Steel/Concrete Cylinder Pipe w/Trenching LF 77.00
30" Steel/Concrete Cylinder Pipe w/Trenching LF 98.00
**A1]l fittings and jointing mat'l. includedx**

Reservoirs - 6 Million Gallons
6 MG Reservoirs EA 1,740,000
Piping, Valves, Fittings, Paint Ls 360,000

Surface Water

Conveyance Channel See Appendix 10

Expansion of 40 MGD Water Treatment Plant to LS 29,400,000

60 MGD

3000 Acre-Foot Storage Reservoir and

Expansion of Basin "G" to 900 AF
Excavation cY 2.10
Embankment incl. Compaction CcY 2.65
Screw Pumps w/160 hp Motors EA 25,000
Turbine Pumps w/125 hp Motors EA 21,000
Reinforced Concrete Structures (04°4 350.00
Sluice Gates EA 25,000
48" Reinforced Concrete Pipe w/Fittings LF 161.00
Pond Lining sy .50
Buildings incl. Foundations SF 42.00
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UNIT COSTS FOR CAPITAL FACILITIES

Item Description Unit Unit Cost ($f-
Reuse and Recharge Facilities
Pipeline from Fred Hervey WWTP to Newman PP
18" Steel/Concrete Cylinder Pipe w/Trenching LF 49.00
incl. fittings with jointing material
Turbine Pumps @ 56 hp EA 10,240
Electrical LS 22,500
Pipelines from WWTP to Turf and Industrial Areas
6" Pipeline w/Trenching LF 16.80
8" Pipeline w/ Trenching LF 19.60
10" Pipeline w/Trenching LF 24.00
12" Pipeline w/Trenching LF 28.00
14" Pipeline w/Trenching LF 38.00
16" Pipeline w/Trenching LF 45.00
**A]ll fittings and jointing mat'l. included#*=*
Pumps HP 250.00
Buildings incl. Foundations SF 42.00
Misc. Facilities CFS 12.50
20 MGD Waste Water Reclamaticn Plant LS 24,100,000
Expand 20 MGD WWRP to 40 MGD LS 28,800,000
Reclaimed Water Injection Wells incl. Associated EA 325,000
Piping and Conveyance Systems
Pump Station from WWTP to WWRP
30" Steel/Concrete Cylinder Pipe w/Trenching LF 98.00
Buildings incl. Foundations SF 42.00
Turbine Pumps EA 75,000
Recharge Facility w/Sedimentation & Spreading -
Basins incl. Rio Grande Diversion Structure,
Lift Station, & Transmission Lines
Rio Grande Diversion LS 500,000
Pump Station LS 5,390,000
Substructure LS 1,200,000
Electrical LS 1,600,000
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UNIT COSTS FOR CAPITAL FACILITIES

Item Description Unit  Unit Cost ($)
Headworks and Valving Ls 440,000
Pumps & Motors EA 200,000
Channels and Cates LS 350,000
36" Concrete Cylinder Pipe LF 119.00
Spreading Fields LS 4,200,000
Earthwork 163 4 2.00
Fences & other misc. LS 500,000
Headworks Ls 500,000
Transmission Facilities
Western Slope Booster Stations
Vertical Turbine Pumps EA 90,000
Building w/Appurtenances incl. Electrical LS 350,000
Building Addition for 3 Pumps incl. Electrical LS 155,000
Building Addition for 2 Pumps incl. Electrical LS 100,000
Transmountain Tunnel w/o Pipeline LF 595.00
Pressure Reducing Valve Station incl. Vault, IN-DIA 1,250
Piping, Foundation, and Misc.
24" Transmission Line incl. Trenching LF 77.00
30" Transmission Line incl. Trenching LF 98.00
36" Transmission Line incl. Trenching LF 119.00
42" Transmission Line incl. Trenching LF 140.00
48" Transmission Line incl. Trenching LF 161.00
54" Transmission Line incl. Trenching LF 182.00
60" Transmission Line incl. Trenching LF 203.00
66" Transmission Line incl. Trenching LF 235.00
72" Transmission Line incl. Trenching LF 260.00
84" Transmission Line incl. Trenching LF 292.00
Project Water Rights
Leasing of Additional Water Rights Land AC 500.00
Miscellaneous Costs
Lands incl. Easements and Right of Way AC 2000-4000
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SCENARIO A

ANNUAL CAPITAL EXPENDITURES AND OPERATING COSTS -

1991 TO 1995

1991 1992 1993 . 1994 1993
o&M o&M Q&M &M - 3]
1em Description Capitel FPows? Other Totalr Capital Powar Other Totar Capital Powsr Other Tetol Capitoai Powsr Other Total Capital Power Dther Total

Huezo Bolson Pumping

Woler Wells — 3,035,671 865,020 | 3,900,881 —_— 2,827.53+  B65,020 3,792,534 _— 2,712,876 883,020 | 3,577,896 —_— 2.662.917 BB5,020 3.427,837 —_— 2,680,815 385,020 3,545,838

Reservoira end Manifoeid piping —_— —_— 237,000 237,000 — — 237,000 237.000 —_ bt 237,000 237,000 —— —— 237,000 237,000 —_— —-— 237,000 237,000
Masil16 Bolson Pumping

Water Weila 1,500,000 200,718 42,000 1.742. 718 1,560,000 401, 436 84,000 1,985,438 1,500,000 602,154 126,000 | 2,228,154 1,500,000 802,872 168,000 2,470,872 1,500,000 1.003,590 230,000 2,713,590

Collaction & wonifold Piping 1,218,000 —_ 6,090 | 1,224,000 1,218,000 — 12,180 1,230,180 1,218,000 —— 18,270 | 1,238 270 1,218,000 — 24,360 1,242,380 1,218,000 — 30,450 | 1,248,450

Regervoird — & NG 2,100,000 —_ 10,500 2,110,500 —_ —_— 10,500 10, 500 — _— 10, 500 10, 800 2,300,000 _— 21,000 2,121,000 — - 21,000 21,000

Lends «,BDO —_ —_ 4,800 48, c0O0 —_— — 48, 000 3.200 —_ —_— 3,200 4,800 —_— —_— 4,800 4,800 —_ —_— 4,800
Surface Water

€l Pawo Conveyonce Chahne! — — — 300, 009 —_ —_ 300,000 1,200,000 —_ —_ 1,200,000 8,271,800 -_— —_ 8,271,800 52,170,570 — — 52,170,570

:ixjsuo:::!rlr\;gl;:;:/slz;" —_ 288,000 1,620.000( 1,373,000 —_ 258,000 1.820,000 | 1,878,000 _— 258,000 1,520,000( 1,278,000 _ 238,000 1,820,000 1,878,000 — 258,000 1,620,000 | 1,878.000

3000 A Regulating Reservoir 1, B0C, 00D —_— —_— 1,800, 000 1,800,000 338,700 24,200 2,162,800 -— 338,200 24,200 362,900 _ 338,700 24,200 362. boo —_— 138,700 24,200 382,500
Re—Uae & Recharge Focilitiea

Pip#line from F. Harvey WP 262,024 24,350 1,450 287,824 — 24,380 1,430 25,800 -_ 33,800 2,000 35,600 —_ 33,800 2,000 8,500 —-— 33,600 2,000 33,600

to Newton Powsr PIlant

:ipll ines from WHTP to Turf Arecs 235,290 10,125 3,375 249,750 27.000 10,428 3,475 40,900 &7.,500 1,178 3,725 82,400 101,250 12,300 4,100 117.650 178,500 14,250 4,750 194,500

Industries

Tronam'asion Focititiey —‘

Western Slops Bosster Stotiens —_ — _ —_ - —_ -—_ -_ —_ _ -_ -_ —_ —_ —_

Tranzmountolin Tunnel wfo Pipe!ine — — —_ — _— _— - _— -_ —_— -_ -— —_— —_— —

FRY Voult - 36" —_ o —_ - - —_ — —_ —_— -— — —_ - —_ —_

PRY Voult - 80" — — — — —_ ot — —_— —_ -— —_ —_ —_ - —

48" CCP Tronamission Line 1,183,350 _ 5.017 1,189,287 1.183,350 —_— 11,834 1,195,184 1,183,350 —_ 17,750 1,201,100 1,183,350 —_ 23,567 1,207,017 1,183,350 — 29.584 1,212,834

60" CCF Tronsmimgion Line 1,055,600 — 5,278 1,060, 878 1,055,600 —_ 10,556 1,068, 156 1,088, 600 —_— 15,834 1,071,434 1,058,600 —_— 21,12 1,076,712 1,055, 600 _ 26,%0 1,081,990

72" CCP Tronsmiksion Line 1,032,200 — LA 1,037,381 1,032,200 —-— 10,322 1,042,522 1,032,200 — 15,483 1,047,648 1,032,200 — 20,644 1,052,844 1,032,200 -_— 25.805 1,058,008
Project Woter Rights

Leased Water Rignts Land & 2,088,240 —_ §15,750 | 2,703,980 180, 840 — 817,508 798, 345 140,840 — 650,490 | 831,330 180, 840 — 637,020 817,860 180,840 — 3,438,690 | 3,619,530

Drought Contingency Conteacts
Totol Extimoted Cosi 12,480,484 3,528,854 3,417 541 19 426, 86% 8,344,990 1,960,445 3,459 268 | 15,812,477 7.440,680 3,938,505 3, 806.272| 15,003,487 14,647 B40 4,100, 389 3,688 123 | 22,424,352 58,520,880 4328, 985 5,534,889 | 69,384,704
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SCENARIO A

ANNUAL CAPITAL EXPENDITURES AND OPERATING COSTS — 1996 TO 2000
1996 1997 1998 1999 2000
o kW D kM o&NM [ 0 kW
tem Description Capltal Powar Gtnar Total Capltoat Power Otner Totol Capital Pawsr Qther Total Capital Powar Other Total Capltal Powar Other Total
Hyego Holaon Purping
water veils _ 2,011,422 885,020 | 3,876,442 —_ 3,061,634 865,020 3,926,854 —_— 1,347,895 865.020 | 2.212.915 —_ 576,070 132,500 704,570 _— 67,287 15,470 82,727
Reservoiry and Monifold piping — — 237.000 | 237,000 — —_ 237.000 237,000 —_ — 237,000 | 237.00 — — 35,853 35,853 _ — 4,186 4,188
Mealila Bolson Pumping
Water wells 1,800,000 1,204,308 152,000 ( 2,956.308 1,500,000 1,405,026 294,000 3,199,028 1.500,000 1,605 744 335,000 § 3,444,744 1,500,000 1,806 462 378000 3,684,482 1,500,000 2.007.18¢ 420.000 3,927,180
Collection & Manlfeld Plping 1,218,000 — 35,540 1,254,540 1,218,000 -_— 42,620 1,260,830 1,218,000 _ 43,70 1,268,720 1,218,000 —_ 34,810 1,272,810 1,218,000 _ 60,900 1,278,800
Resdfvoirs = 8 MG -—_ —_ 21.000 21.000 — — 21000 21,000 —_ —_— 21,000 21,000 _ —_ 21000 2t,000 —_ — 21,000 21,000
Landa 4,820 _ —_— 4,800 4,800 _ _— 4,800 4,800 -_— 4,800 4,800 —_ 4,300 4,800 _ 4,800
Surfoca wWoter
El Pogo Conveyancs Channsl $2.170.570  ~— 500.060 | 52.670.570 | 48.098.770 —— 500,000 | 48,598,770 | «8.088.770 — 750,000 | 44,848,770 —_ —— 1,000,000 | 1.000,000 — — 1,000,000 | 1,000,000
RA water Tregtment Plant
te oparcte J6% doysfyear — 258,000  1.820.000| 1,878,000 — 288,000 1,820,000 | 1,878,000 — 258,000 1,420.000( 1,478,000 — 258,000 1,820,000 | 1,878,000 — 285,000 1,620,000 | 1,878,000
3000 AF Requiagting Resarvoir —_ 338,700 24.200 362,900 —_ 334, 700 24,200 362,900 -_— 333, 700 24,200 362,900 - 338, 700 24,200 382,500 _ 338,700 24.200 362,900
Re-use & Rechorge Facllities
Pipaline trom F. Harvay WATP — 33,600 2,000 35.600 — 13,600 2.000 35,800 — 33.800 2,000 33,800 — 33,600 2,000 35,800 — 33,500 2,000 35,500
to Newmn Pawar Plant
;i;lx-;in:s from WHTP to Turf Areas 101,250 15,378 5,125 121,750 101,250 16.500 5,500 123,250 135,000 18,000 5,000 159,000 101,250 19,125 8,375 126,750 303,750 22,500 7,500 333,750
ndustriss
Transmivsion Faciiities
Weatern Stops Booater Statione —_— -— _ —_ _— _— 1.428.50¢ —_— -_ 1,428,500 1,428,500 — —_— 1,428,500 1,428,500 3,500,00C 103,583 5,032,083
Trentmountain Tunnel w/o Pipeline — —_— — 1.983, 350 — —_ 1,983, 350 1.983.350 —— —_ 1,943,350 1,943,350 —_ —_— 1,983,350 — -— 24, 750 24,750
PRV Voult - 3687 -_ _ _ _— -_ —_ — _ _ —_— —_ 45,000 — 7. 480 52,480
PRV Vault - 807 — -—_ — — s — — —-— —_ 75,000 —_— 7.835 82,615 — — 7,835 7,63%
48" OCP Transmizsion Line 1,183,350 — 35,501 1,218,851 1,183,350 — 41,437 1,224,767 1,183,330 — 47,334 | 1,230.684 1,183,350 — 53.251 1,236 801 1,183,350 — 59,168 1,242,518
80" CCP Tranamisaion Line 1,055,400 — 31,568 1,087,288 1,055,600 —_— 36,946 1,092,548 1.053, 800 —_— 42,224 1,097,024 1,068,800 _— 47,502 1,103,102 1,085,800 — 52.780 1,108,380
72" OCP Transmission Lina 1,032,200 —_ 30.966 1,083, 188 1,032,200 —_ 38,127 1,088,327 1,032,200 — 41,288 | 1,073,488 1,032,200 — a8, 449 1,078,840 1,032,200 —_— 51,810 1,083,810
Projact water Rignty
Leoaed Wotéer Rignta Land & 180, 840 —_ 3.385.353( 3.566.793 180, 840 — 3,309,821 3,490,481 180,340 _ 3.356,879| 3,337.81¢% 180,840 — 834,870 1,015,710 180, 840 _ 802,980 983,820
Orougnt Cantingency Contracts
Total E3timated Cost SB. 446,510 4,961,405 7.048,073] 70,354,388 38,338,160 5,113,450 7,033 +41 ! 28,507,281 57,820,410 3,601,939 7 397,763 48,820,114 9,782,830 3,031,957 4 284 445 | 17,059,292 7,952,040 8, 227.237 4,285,243 18, 464,520
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SCENARIO B

ANNUAL CAPITAL EXPENDITURES AND OPERATING COSTS - 1996 TO 2000

1998 1907 1998 1999 2000
ShM a kM Ok oM ORM
Item Denerlptlon
Copltal Fower Totat Copltal Power Other Total Capltal Power Cther Total Capitat Powar Other Totgt Capltat Powsr Cther Total
Musco Boleon Pumping
Water Weile -— 2,010,294 885,020 { 3,775 314 —— 3,000,759 865,020 | 3,874,770 — 1,488,229  B83,020 | 2,333,240 _ 1,052,775 865,020 1,917,708 —_ 383,847  B1,340 434,087
Rezervolry and Monifold Plpling _ b 237.000 237,000 —_ — 237.000 237, 000 —_ -— 237,000 237,000 —_— —_— 237,000 237,000 — -_— 22,010 2,010
Mes!ila Boteon Purping
Water Welle 2,000,000 1,322,828 260,000 | 3,502,628 2.000.000 1,601,076 136.000 3,937,076 2.000,000 1,879,524 392,000 | 4,271,524 2,000,000 2,157,972 448,000 4,805,972 2,000,000 2,435,420 304,000 4,640,420
Callactlon & sonifold Piping 1,824,000 - 38.570 1,882,570 1,624,000 -— 46,890 1,870,890 1,624,000 — 54,810 1,878,410 1,824,000 — 42,930 1,828,830 1,824,000 —— 71.0%0 1,835,050
Reservoira =~ 8 MG 2,100,000 —_ .30 2,131,300 — —_— 31.500 31,500 2.100.000 —_— 42,000 2,142,000 2. 100.000 —_ 52,500 2,152,500 —_— -—_ 52,500 52,500
Londs 8,400 —_ —_— 8,400 8.400 — _ 8,400 8,40 — —_— 6,400 8, 400 —_— —_ 8,400 8,400 -— —_ 8,400
Surface Woter
Ei Poso Conveyonce Chomnel 52, 170. 870 — 300,000 | 52.470,570 48,098, 770 —_ 500, 000 48,508,770 48,098,770 — 750,000 | 48,848,770 -— — 1,000, 000 1,000,000 —_ — 1,000,000 | 1.000,000
RAJ Woter Tregtment Plont
te eperote 353 doys/year — 258,000 1,020.000| 1,878,000 — 258,000 1,820.000 | 1,478,000 — 288,000 1,820,000{ 1,878,000 — 258,000 1,620,000 | 1.478 000 —_ 258,000 1,820,000 | 1,878,000
3000 AF Regulating Reaervelr — 338,700  24.200 362.900 -_ 338,700 24.200 362,900 — 338,700 24,200 362,900 -— 338,700 24,200 362300 _ 338,700 24,200 382,900
Re-Use & Recharge Facllities
Plpaline trom F. Harvay WWIP -— 33,600 2.000 35,800 —_ 33,800 2,000 35,800 _— 33,600 2,000 35,800 _— 33,400 2,000 38,800 _— 33,800 2.000 35,600
to Newmon Powsr Plont
l;fp::ﬁl]n::ilrcm WNTP to Tur{ Arecs 101,250 15,375 5,125 121,750 101,2%0 18,500 4,500 123,2% 133,000 18,000 4,000 150, 00 101,230 19,125 8,375 128,750 303, 750 22,500 7,500 RLL L
ndustsi