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MEDINA COUNTY REGIONAL WATER PLAN
SECTION 4 - MEDINA LAKE WATER SYSTEM

INTRODUCTION

This section provides a summary and evaluation of the current surface water resources
available within Medina County, and in particular, the Medina Lake System. This information is
used to determine future surface water availability and to formulate the Water Resource
Management Plan.

MEDINA AND DIVERSION LAKES

Medina and Diversion Lakes are located on the Medina River in northeastern Medina County
and southeastern Bandera County. Bexar-Medina-Atascosa Water Control and Improvement

District No. 1 (BMA) owns and operates both of the lakes and their dam facilities.

Medina Lake was constructed in 1911 to supplement existing irrigation supplies. The Medina
River is impounded behind the 164 foot high concrete gravity dam located 14 miles upstream
of Castroville. Inflows to the lake originate over a 653 square mile drainage area. When the
water surface elevation is 1,072 feet, the lake is approximately 18 miles long and about three
(3) miles wide at the widest part. Medina Lake has a maximum capacity of 254,000 acre-feet
(at elevation 1,072.0 feet) and a surface area of 5,575 acres. When the dam was built, the
large amount of storage was created to conserve the largest possible percentage of the runoff
from Medina Basin.

Water from Medina Lake is discharged down a four (4) mile canyon to a smaller impoundment,
Diversion Lake. The 50 foot tall dam was built in 1913. The average inflow into the lake
between the years 1940 and 1986 was 3,413 acre-feet. At the surface water elevation of
926.5, the lake has a volume of 2,555 acre-feet and a surface area of 169 acres. From
Diversion Lake, the water is diverted into a system of irrigation canals also owned and
operated by BMA. BMA is authorized to divert up to 66,000 acre-feet per year for irrigation,
municipal and industrial purposes from the lakes. Annual diversions have averaged 30,280
acre-feet between 1957 and 1994.
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Seepage of the impounded water in bath lakes into the underlying bedrock has been
documented by various sources. Qualitative assessments have shown that the channel
connecting both lakes experiences large seepage losses. Quantitative estimates have shown
that seepage losses from Medina and Diversion Lakes averages about 72,000 acre-feet per
year. The loss on the Medina Lake varies with the stage in the reservoir, however, the loss
from Diversion Lake is relatively constant. Medina Lake leakage losses average about 22,710

acre-feet per year most of which is captured by Diversion Dam.

The average annual inflow to Medina Lake was estimated to be about 94,500 acre-feet
measured at the United States Geological Survey (USGS) Pipe Creek gauge located on the
Medina River near the upper end of the lake. An average of 2.5 feet of net evaporation occurs
each year.

Pearson Dam And Reservoir

Pearson Lake is a small reservoir located off of the main BMA canal. This reservoir provides
storage for any water remaining in the canal at the end of the irrigation season or when the
water is not used due to adequate rainfall. The water is diverted from the canal and can then
be stored until needed. The Pearson reservoir is also used to fill small water orders instead of
filling the entire canal system. An earth dam diverts the water from the canals into a 23 acre

impoundment. The existing capacity is 250 acre-feet.

Chacon Dam and Lake

The Chacon Dam is an earth dam across the Chacon Creek. Chacon Lake is also used to
store excess water from the canal system. In addition to the diverted water, the lake also
receives runoff from the 17 square mile Chacon Creek watershed. A spillway allows excess
water to continue down Chacon Creek and a gated outlet releases water back into the lower
canal system.

Draft Medina County Regional Water Plan
Blackwell & Associates
Page 4-2



PLANNED SURFACE WATER FEATURES

WATER CONSERVATION PLAN - PL-566 PROGRAM

Increasing urbanization within BMA is rapidly shifting the demand for water from agricultural to
municipal.  Until recently, the entire region depended on the Edwards Aquifer to meet
municipal, industrial, and a large portion of agricultural water demands. The Edwards Aquifer is
one of the largest sole source aquifers in the United States and the first to be so designated by
the Environmental Protection Agency. Rapid growth in the San Antonio region has increased
demand on this limited resource, which has led to intervention by the Federal Courts. With

increasing demands for water, inefficient use and conveyance wastes this limited resource.

The loss of water along the route of delivery determines the conveyance efficiency. Losses
can be determined by measuring the flow at the point of diversion, and again at the field.
Whenever the loss exceeds 1/2 to 2 percent per mile, steps should be taken to determine the
cause and implement corrective action. Causes may include excessive growth of trees along
or in the canal and seepage which can be corrected by lining or sealing.

BMA has been more aggressive recently in improving water conservation and delivery
efficiency. These efforts have included:

increased maintenance and clearing of canals,
replacement of failing canal structures (Natalia Canal Diversion Structure),
terminating service to farms that waste water,

deleting small tracts from service area, and

CUEE O

cooperative efforts with the Soil Conservation Service to implement improved
methods of irrigation.

"The main canal system operation will be improved through the continuation of the enhanced
canal maintenance program, coupled with a program of lining all channels. Lining the main
canal will reduce or eliminate most normat operation losses in the 24 mile system between the
Diversion Lake and Pearson Junction, the point where BMA starts to distribute water to the

lateral canal system. A loss reduction will, in effect, increase the yield of the system because
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Certificate of Adjudication has no minimum stream flow requirement restricting its diversion
rights.

BMA’S CONTRACTUAL OBLIGATIONS

BMA has entered into a series of agreements with the Bexar Metropolitan Water District
(Bexar-Met). These agreements provide for the sale of water from BMA's water system to
Bexar-Met and for payments by Bexar-Met to BMA to ensure future water availability for sale to
Bexar-Met. In summary, a 1991 agreement provides for the sale of "excess water" (as
determined by BMA)} at a fixed price on a take-or-pay basis; a 1992 agreement suspends for
five years certain provisions of the 1991 agreement delaying the sale of excess water to
Bexar-Met, with Bexar-Met making fixed annuai payments for maintenance, repairs, and
improvements to BMA's water system; and a 1995 agreement provides that BMA will sell
specified amounts of water on a “priority basis" before determining the amount of excess water
as defined in the 1991 agreement.

1991 Long-Term Water Sales Agreement

The 1991 agreement provides for the sale of excess water from BMA's adjudication of 20,000
acre-feet of M&I[ water per year. The agreement is effective from September 1, 1991, for a
period of twenty years with the option to extend the agreement for an additional ten years.
Several options to terminate the agreement are available to BMA. Bexar-Met may terminate
the agreement effective December 31 of the year after Bexar-Met gives proper notices. In
February 1995, BMA's Certificates of Adjudication were amended by the TNRCC to authorize

dual use of its water for both irrigation and municipal purposes.

Excess water is determined at BMA's sole discretion. The agreement requires BMA to evaluate
the availability of excess water at least twice a year in the months of February and August.
Bexar-Met agrees to purchase during each contract year all excess water as determined by
BMA whether or not Bexar-Met takes delivery of the water. The price of the water for the first
term contract years shall be $56.00 for each metered acre-foot, subject to adjustments
thereafter and for water resold by BMA. BMA is committed to deliver the excess water only by
gravity flows to Bexar-Met's designated point of diversion from BMA's system.
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19892 Water Conservation Agreement

In 1992, BMA entered into a water conservation agreement with Bexar-Met as a result of the
water sales agreement. The agreement provides that BMA will take certain steps to ensure
future excess waters, as defined in the water sales agreement, including measures to
conserve water in BMA's irrigation system. The agreement became effective September 1,
1992, for a period of five years. Bexar-Met will pay BMA $300,000 each year that the contract
is in effect. This water conservation agreement requires BMA to waive its right to declare
excess water during the five-year term of the agreement.

1995 Water Availability Contract

In 1995, BMA completed an agreement with Bexar-Met to make additional water available to
Bexar-Met. The parties agreed that, in addition to other water deliverable to Bexar-Met as
excess water pursuant to the 1991 agreement, BMA would deliver on a priority basis up to
6,000 acre-feet of water per year, to the extent water is available in accordance with conditions
stated in the 1995 agreement. The potential availability of excess water pursuant to the 1991
agreement is directly reduced on an acre-foot basis.

On each anniversary date, Bexar-Met will pay BMA the purchase price for the entire quantity of
water deliverable under the 1995 agreement during the twelve months following November 1,
1996. BMA is entitled to the entire purchase price for the stated quantity of priority water
whether or not Bexar-Met accepts BMA's tender of the water.

BANDERA COUNTY

In 1986 BMA entered into an agreement with Bandera County to provide the County with up to
5,000 acre feet per year of water, to the extent water is available, in accordance with

conditions stated in the 1996 agreement. The contract runs for 50 years.

A portion of this water (estimated to be 30%) will be taken out of the Medina River prior to
entering the Medina Lake System. The remaining portion (estimated to be 70%) will be
diverted from the lake for use by residences adjacent to the lake.
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WATER MANAGEMENT - COMPUTER MODELING

The SIMYLD-Il computer program, which was developed in 1972 by the TWDB for analyzing
reservoir systems, was applied to describe and simulate the operations and behavior of the
various elements of the water resources system that presently is available, or is to be
developed, to serve Medina County. This water resources system operations model includes
the following components:

Medina Lake;
Diversion Lake;
Pearson Lake;

Ground Water Resources;

uokh b=

Aquifer Storage Recovery

The physical and hydrologic characteristics of Medina Lake, Diversion Lake and Pearson Lake
are described in the model, and the hydraulic behavior of these reservoirs, under a defined set
of specified annual withdrawals and operating rules (including provisions for environmental
water needs), have been simulated with the SIMYLD model using a monthly time step over a
prescribed period of 50 years with historical watershed inflows and Rainfall evaporation
conditions. Ground water resources have also been included in the model as a defined
source(s) of water, with specified allowable annual withdrawal amounts. The aquifer storage-
recovery (ASR) project was linked to the availability of water from Medina Lake and Pearson

Lake, after treatment at the proposed Pearson Junction water treatment plant.

The SIMYLD model was structured so as to accommodate, the analysis and simulation of the

following water supply scenarios:

1. Medina Lake System without Pearson Lake and ASR, and without water conservation
(PL-566 Canal Refurbishment Program).

2. Medina Lake System with Pearson Lake and ASR, but without water conservation {PL-
566 Canal Refurbishment Program).

3. Medina Lake without Pearson Lake and ASR, but with water conservation (PL-566
Canal Refurbishment Program).
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4. Medina Lake System with Pearson Lake and ASR, and with water conservation (PL-
566 Canal Refurbishment Program).

For each of these scenarios, the SIMYLD model was operated to determine the characteristics

of the system based on the period from 1940 to 1989, which includes the historical drought of
the 1950's.

Figure 1 represents the basis of the model for the system without conservation, while Figure 2
represents the system with conservation. The BMA conservation program will conserve
approximately 15,000 Ac.-Ft. per year.

For the modeling period (1940 to 1989), the relationship between historical annual irrigation
canal diversions (BMA Irrigation Demand) and the historical inflows to Medina Lake were
developed (See Figure 3). This relationship was used to determine the projected Imigation
Demand for any given inflow quantity to the lake (See Table 1).

The results of the modeling are detailed in the attached four sections.
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_. IRRIGATION DIVERSIONS VS. MEDINA LAKE INFLOWS

RJBCO/7-5-97

(1 (2) 3

YEAR ACTUAL HISTORICAL ~ CALCULATED DEVIATION OF CALCULATED CALCLL)ATED

- HISTORICAL  INFLOWSTO  HISTORICAL  CALCULATED  HISTORICAL HISTORICAL

IRRIGATION MEDINA IRRIGATION  IRR. DEMANDS  IRRIGATION IRRIGATION

CANAL LAKE DEMANDS FROM DEMANDS DEMANDS

- DIVERSIONS W/O CONSERV ACTUAL W/ CONSERV W/ CONSERV

W/ PEARSON L

[ICD] MLQ] [IcDC]) [ICDCWC] [ICDCWCP)
- AC-FT AC-FT AC-FT AC-FT AC-FT AC-FT
1958 27,639 373,403 26,921 -718 15,384 15,384
~| 1959 34,169 122,193 32,719 -1,450 18,696 17,000
1960 34,702 149,458 32,089 -2,613 18,337 17,000
1981 44,252 151,894 32,033 12,219 18,305 17,000
—| 1962 52,802 31,876 59,278 8,478 33,873 30,873
1963 58,075 14,396 65,158 7,083 37,233 34,233
1964 34,182 104,311 34,914 732 19,951 17,000
~| 1965 25,599 101,197 35,961 10,362 20,549 17,549
1966 31,925 92,017 39,049 7,124 22,314 19,314
1967 42,116 60,202 49,750 7,634 28,429 25,429
— 1968 23,958 200,136 30,920 8,962 17,669 17,000
1969 26,187 111,118 32,974 6,787 18,842 17,000
1870 24,485 111,168 32,973 8,488 18,842 17,000
~ 1971 28,840 293,824 28,758 -82 16,433 16,433
1972 43,995 151,825 32,032 -11,963 18,304 17,000
1973 16,638 376,657 26,846 10,208 15,341 15,341
— 1974 37,346 149,540 32,088 -5,258 18,336 17,000
1975 26,992 254,094 29,675 2,683 16,957 16,957
1976 23,723 176,836 31,458 7,735 17,976 17,000
=1 1977 30,123 196,868 30,995 872 17,712 17,000
1978 40,944 269,262 29,325 11,619 16,757 16,757
1979 29,672 246,755 29,844 172 17,054 17,000
-1 1980 46,277 100,276 36,271 -10,006 20,726 17,726
1981 30,206 370,983 26,977 -3,229 15,416 15,416
1982 46,409 88,939 40,084 -6,325 22,905 19,905
1 1983 37,668 58,203 50,423 12,757 28,813 25,813
1984 53,141 44,188 55,137 1,996 31,507 28,507
| 1985 23,172 164,261 31,748 8,576 18,142 17,000
1986 34,307 254,878 29,657 -4,650 16,947 16,947
1987 30,269 489,532 24,242 -6,027 13,852 13,852
| 1988 60,470 89,087 40,035 -20,435 22,877 19,877
1989 62,348 39,287 56,785 -5,563 32,449 23,449
| Averages 36,332 169,961 36,473 149 20,841 19,274

— NOTES: 1) If MLQ<110,000 ac-ft, ICD = 70,000-0.33636*MLQ: If MLQ>11 0,000 ac-ft ICD = 33,000-0.023077*(MLQ-110,000)

2) ICDCWC = 0.57143°ICDC

(35,000/20,000 = 0.57143)

3) If (ICDCWC-3,000)<17,000, ICDCWCP = MIN(ICDCWC or 17,000}, If (ICDCWC-3000)>17,000, ICDCWCP = iCDCWC-3




SECTION 1
WITHOUT PEARSON LAKE AND ASR
WITHOUT IRRIGATION CONSERVATION
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SECTION 2
WITH PEARSON LAKE AND ASR
WITHOUT IRRIGATION CONSERVATION
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SECTION 3
WITHOUT PEARSON LAKE AND ASR
WITH IRRIGATION CONSERVATION
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SECTION 4
WITH PEARSON LAKE AND ASR
WITH IRRIGATION CONSERVATION



BANDERA COUNTY RIVER DIVERSION
BEXAR M.W.D. 1991 CONTRACT USAGE
ASR SURFACE WATER INJECTION.

||
(-] ~BANDERA COUNTY LAKE DIVERSION
MEDINA COUNTY MUNICIPAL USAGE

B.M.A IRRIGATION USAGE

CBEXAR MWD 1985 CONTRACT USAGE
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