





Diamond Shamrock Refining Company, L.P.

TABLE 1 (SHEET 1 OF 2)

BIOMONITORING REPORTING: DAPHNIA PULEX SURVIVAL

TPDES Permit No. 01353

Date Time Date Time
Dates and Times No.1 FROM: TO:
Composites
Collected No.2 FROM: TO:
Test initiated: am/pm date
Dilution water used: Receiving water Synthetic Dilution water
PERCENT SURVIVAL
" Time Rep Percent effluent (%) “
0% 2% 42% 56% 75% 100% f'
A |
24h B
C
D
E e —————
A
B -
48h c
D
E
Mean at test end
CV%*

*Coefficient of Variation = Standard Deviation x 100/mean
Dunnett’s Procedure or Steel’s Many-One Rank Test as appropriate:
Is the mean survival at 48 hours signiﬁcam_ly less (p = 0.05) t.ha.n‘the control survival?
| YES

CRITICAL DILUTION (100%): NO

Enter percent effluent corresponding to the NOEC below: : .

NOEC survival = % effluent
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Diamond Shamrock Refining Company, L.P. o TPDES Permit No. 013535
TABLE 1 (SHEET 2 OF 2)
BIOMONITORING REPORTING: FATHEAD MINNOW SURVIVAL

Date Time Date Time
Dates and Times No.1 FROM: TO:
Composites
Collected No.2 FROM: TO:
Test initiated: am/pm date
‘Dilution water used: ____ Receiving water ____ Synthetic Dilution water
PERCENT SURVIVAL
Time Rep Percent effluent (%)
0% 32% 42% 56% 75% 100%
N
24h B
C
D
E e
A
;
48h c
D
E
Mean at test end
CV%®

*Coefficient of Variation = Standard Deviation x 100/mean
Dunnett's Procedure or Steel's Many-One Rank Test as appropriate:
Is the mean survival at 48 hours significantly less (p = 0.05) thin the control survival?
CRITICAL DILUTION (100%): _____YES - NO

Enter percent effluent corresponding to the NOEC below:

NOEC survival = % effluent
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Diamond Shamrock Refining Company, L.P. TPDES Permit No. 01353

24-HOUR ACUTE BIOMONITORING REQUIREMENTS: FRESHWATER

The provisions of this section apply individually and separately to Qutfall 001 for whole effluent toxicity testing
{biomonitoring). No samples or portions of samples from one outfall may be composited with samples or portions
of samples from another cutfall. The provisions of this Section are in addition to other biomonitoring requirements
in this permit.

1. Scope Frequencv and Methodology

a.

The permittee shall test the effluent for lethality in accordance with the prolvisions in this Section. Such
testing will determine compliance with the Surface Water Quality Standard, 30 TAC §307.6(e)(2)(B),
of greater than 50% survival of the appropriate test organisms in 100% effluent for a 24-hour period.

The toxicity tests specified shall be conducted once per six months. The permittee shall conduct the
following toxicity tests utilizing the test organisms, procedures, and quality assurance requirements
specified in this section of the permit and in accordance with "Methods for Measuring the Acute
Toxicity of Effluents and Receiving Waters to Freshwater and Marine Organisms, Fourth Edition”
(EPA 600/4-90/027F), or the most recent update thereof:

1) Acute 2:1-hour static toxicity test using Daphnia pulex. A minimum of five (5) replicates with
eight (8) organisms per replicate shall be used for this test.

2)  Acute 24-hour static toxicity test using the fathead minnow (Pimephales promelas). A minimum
of five (5) replicates with eight (8) organisms per replicate shall be used for this test.

The permittee may be required to repeat an invalid test, including the control (0% effluent). Aninvalid
test is herein defined as any test failing to satisfy test acceptability criteria, procedures, and quality
assurance requirements specified in the test methods or in this permit. An invalid test shall be repeated
within the required reporting period.

In addition to an appropriate control, a 100% effluent concentration shall be used in the toxicity tests.
Except as discussed in item 2.b., the control and/or dilution water shall consist of a standard, synthetic,
moderately hard, reconstituted water.

This permit may be amended to require a Whole Effluent Toxicity (WET) limit, a Best }Ianagement
Practice (BMP), chemical-specific effluent limits, additional toxicity testing, and/or other appropriate
actions to address toxicity. The permittee may be required to conduct additional biomonitoring tests
if biomenitoring data indicate multiple numbers of unconfirmed toxicity events.

2. Required Toxicity Testing Conditions

a.
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Test Acceptance - The permittee shall repeat any toxicity test, including the control, if the control fails
to meet a mean survival equal to or greater than 90%.

Dilution Water - In accordance with item 1.c., the control and/or dilution water shall normally consist -
of a standard, synthetic, moderately hard, reconstituted water. If the permittee utilizes the results of
a 48-Hour Acute test or a Chronic test to satisfy the 24-Hour Acute Biomonitoring requirements in
accordance with item 1.e., the permirtee may use the receiving water or dilution water that meets the
requirements of item 2.a. as the control and dilution water,

Samples and Composites .

1) The permirtee shall collect one flow-weighted 24-hour composite sample from Outfall 001. A



Diamond Shamrock Refining Company, L.P. TPDES Permit No. 01353

24-hour composite sample consists of a minimum of twelve (12) effluent portions collected at
equal time intervals representative of a 24-hour operating day and combined proportional to flow,
or a sample continuously collected proportional to flow over a 24-hour operating day.

2) The permittee shall collect the 24-hour composite samples such that the samples are
representative of any periodic episode of chlorination, biocide usage, or other potentially toxic
substance discharged on an intermitzent basis.

3)  The permittee shall initiate the toxicity tests within 36 hours after collection of the last portion
of the 24-hour composite sample. Samples shall be maintained at a temperature of 4 degrees
Centigrade during collection, shipping, and storage.

4) If the outfall ceases discharging during the collection of the effluent composite sample, the
requirements for the minimum number of effluent portions are waived. However, the permitee
must have collected a composite sample volume sufficient for completion of the required test.
The abbreviated sample collection, duration, and methodology must be documented in the full
report required in Part 3 of this Section.

3.~ Reporting -

All reports, tables, plans, summaries, and related correspondence required in any Part of this Section shall
be submitted to the attention of the Toxicity Evaluation Team (MC 150) of the Water Quality Division.

a.

The permittee shall prepare a full report of the results of all tests conducted pursuant to this permit in
accordance with the Report Preparation Section of "Methods for Measuring the Acute Toxicity of
Effluents and Receiving Waters to Freshwater and Marine Organisms, Fourth Edition” (EPA 600/4-
90/027F), or the most recent update thereof, for every valid and invalid toxicity test initiated. All full
reports shall be retained for three (3) years at the plant site and shall be available for inspection by
TNRCC personnel.

A full report must be submitted with the first valid biomonitoring test results for each test species and
with the first test results any time the permittee subsequently employs a different test laboratory. Full
reports nead not be submitted for subsequent testing unless specifically requested. The permittee shall
routinely report the resuits of each biomonitoring test on the Table 2 forms provided with this permit.
All Table 2 reports must include the information specified in the Table 2 form attached to this permit.

If serni-annual biomonitoring is required, the test results (Table 2 reports) are due on the sixth (6th)
menth and annual anniversary dates of permit issuance. The results of the initial toxicity tests are due
six (6) months from the permit issue date.

If quarterly biomonitoring is required, the test results (Table 2 reports) are due on the third (3rd), sixth-
(6th), and ninth (Sth) month and annual anniversary dates of permit issuance. The results of the initial
toxicity tests are due three (3) months from the permit issue date.

4. Persistent Mortality

The requirements of this Part apply when a toxicity test demonstrates significant lethality, here defined as
a mean mortality of 50% or greater to organisms exposed to the 100% effluent concentration after 24-hours

a.
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-

The permittee shall conduct two (2) additional tests (retests) for each species that demonstrates
significant lethality. The two retests shall be conducted once per week for two (2) weeks, Five effluent
dilution concentrations in addition to an appropriate control shall be used in the retests. These



Diamond Shamrock Refining Company, L.P. TPDES Permit No. 01353

additonal effluent concentrations shall be 6%, 13%, 25%, 50% and 100% effluent. The first retest
shall be conducted within 15 days of the laboratory determination of significant lethality. All test results
shall be submitted within twenty (20) days of test completion of the second retest. Test completion is
defined as the 24th hour.

If one or both of the two retests specified in item 4.a. demonstrates significant lethality, the permittee
shall initiate the Toxicity Reduction Evaluation (TRE) requirements as specified in Part 5 of this
Section.

5. Toxicity Reduction Evaluation

a.
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Within forty-five (45) days of the retest that demonstrates significant lethality, the permittee shall
submit a General Outline for initiating a TRE. The outline shall include, but not be limited to, a
description of project personnel, a schedule for obtaining consultants (if needed), a discussion of
influent and/or effluent data available for review, a sampling and analytical schedule, and a proposed
TRE initiation date.

Within ninety (90) days of the retest that demonstrates significant lethality, the permittee shall submit
a TRE Action Plan and Schedule for conducting a TRE. The plan shall specify the approach and
methodology to be used in performing the TRE. A Toxicity Reduction Evaluation is a step-wise
investigation combining toxicity testing with physical and chemical analysis to determine actions
necessary to eliminate or reduce effluent toxicity to a level not effecting significant lethality at the
critical dilution. The TRE Action Plan shall lead to the successful elimination of significant lethality
for both test species defined in item 1.b. As a minimum, the TRE Action Plan shall include the
following: .

1)  Specific Activities - The TRE Action Plan shall specify the approach the permittee intends to
utilize in conducting the TRE, including toxicity characterizations, identifications, confirmations,
source evaluations, treatability studies, and/or alternative approaches. When conducting
characterization analyses, the permitiee shall perform multiple characterizations and follow the
procedures specified in the document entitled, "Metheds for Aquatic Toxicity Identification
Evaluations: Phase I Toxicity Characterization Procedures” (EPA/600/6-91/003), or alternate
procedures. The permittee shall perform multiple identifications and follow the methods specified
in the documents entitled, "Methods for Aquatic Toxicity Identification Evaluations, Phase II
Toxiciry Identification Procedures for Samples Exhibiting Acute and Chronic Toxicity " (EPA/60-
0/R-92/080) and "Methods for Aquatic Toxicity Identification Evaluations, Phase III Toxicity
Confirmation Procedures for Samples Exhibiting Acute and Chronic Toxicity” (EPA/600/R-
92/081). All characterization, identification, and confirmation tests shall be conducted in an
orderly and logical progression;

2)  Sampling Plan - The TRE Action Plan should describe sampling locations, methods, holding
times, chain of custody, and preservation techniques. The effluent sample volume collected for
all tests shall be adequate to perform the toxicity characterization/ identification/ confirmation
procedures, and chemical-specific analyses when the toxicity tests show significant lethality.

Where the permittee has identified or suspects specific pollutant(s) and/or source(s) of effluent
toxicity, the permittee shall conduct. concurrent with toxicity testing, chemical-specific analyses
for the identified and/or suspected pollutant(s) and/or source(s) of effluent toxicity;

3)  Quality Assurance Plan - The TRE Action Plan should address record keeping and data
evaluation, calibration and standardization, baseline tests, system blanks, controls, duplicates,
spikes, toxicity persistence in the samples, randomization, reference toxicant control charts, as
well as mechanisms to detect artifactual toxicity; and
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4)  Project Organization - The TRE Action Plan should describe the project staff, project manager,
consulting engineering services (where applicable), consulting analytical and toxicological
services, etc.

Within thirty (30) days of submittal of the TRE Action Plan and Schedule, the permittee shall
implement the TRE with due diligence.

The permittee shall submit quarterly TRE Activities Reports concerning the progress of the TRE. The
quarterly TRE Activities Reports are due on or before April 20th, July 20th, October 20th, and January
20th. The report shall detail information regarding the TRE activities including:

1)  results and interpretation of any chemical-specific analyses for the identified and/or suspected
pollutant(s) performed during the quarter;

2)  results and interpretation of any characterization, identification, and confirmation tests performed
during the quarter;

3) any daia and/or substantiating documentation which identifies the pollutant(s) and/or source(s)
of effluent toxicity;

4)  results of any studies/evaluations concerning the treatability of the facility’s effluent toxicity;

5)  any data which identifies effluent toxicity control mechanisms that will reduce effluent toxicity
to the level necessary to eliminate significant lethality; and

6) any changes to the initial TRE Plan and Schedule that are believed necessary as a result of the
TRE findings.

Copies of the TRE Activities Report shall also be submitted to the U.S. EPA Region 6 office (6WQ-PI)
and the TNRCC Region 14 office. =
The permittee shall continue routine biomonitoring quarterly (as a minimum) during the TRE, using
the most sensitive species unless, after initiating the TRE, the effluent ceases to induce significant
lethality for twelve (12) consecutive weeks with at least weekly sampling and testing. Such evidence
shall be submitted with a statement of intent to cease the TRE. The permittee may then resume testing
as required by this Section.

This provision does not apply as a result of corrective actions taken. Corrective actions which eliminate
or reduce effluent toxicity include source reduction or elimination, housekeeping improvements,
changes in chemical usage, and moedifications of influent or effluent treatment.

The permittee shall complete the TRE and submit a Final Report on the TRE Activities no later than
elghteen (18) months from the last test day of the retest that demonstrates significant lethality. The
permittee may petition the Executive Director (in writing) for an extension of the 18-month limit.

However, to warrant an extension the permittee must have demonstrated due diligence in their pursuit
of the TIE/TRE and must prove that circumstances beyond their control stalled the TIE/TRE.

The report shall specify the control mechanism(s) that will, when implemented, reduce effluent toxicity
as specified in item 5.g. The report will also specify a corrective action schedule for implementing the
selected control mechanism(s). The permitee shall also submit copies of the Final Report on the TRE
Activities to the U.S. EPA Region 6 office (6WQ-PI) and the TNRCC Region 14 office.

Within three (3) years of the last day of the test confirming toxicity, the permittee shall comply with
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30 TAC 307.6.(e)(2)(B), which requires greater than 50% survival of the test organism in 100%
effluent at the end of 24-hours. The permittee may petition the Executive Director (in writing) for an
extension of the 3-year limit. However, to warrant an extension the permitee must have demonstrated
due diligence in their pursuit of the TIE/TRE and must prove that circumstances beyond their control
stalled the TIE/TRE. :

The requirement to comply with 30 TAC 307.6.(¢)(2)(B) may be exempted upon proof that toxicity is
caused by an excess, imbalance, or deficiency of dissolved salts. This exemption excludes instances
where individually toxic components (e.g. metals) form a salt compound. Following the exemption,
the permit may be amended to include an ion-adjustment protocol, alternate species testing, or single
species testing.

Based upon the results of the TRE and proposed corrective actions, this permit may be amended to
modify the biomonitoring requirements where necessary, to require a compliance schedule for
implementaticn of corrective actions, to specify a WET limit, to specify a BMP, and/or to specify a
chemical-specific effluent limit(s).



Diamond Shamrock Refining Company, L.P. ' TPDES Permit No. 01353

TABLE 2 (SHEET 1 OF 2)

DAPHNIA PULEX SURVIVAL

GENERAL INFORMATION

I Time (am/pm) Date___l
|

[___ ]
L Temfmes | ||

Composite Sample Collected

' PERCENT SURVIVAL
Time Rep ‘ Percent effluent (%)
0% 6% 13% 25% 50% 100%

" -

24h B
C -
D
E

MEAN’

1. Enter percent effluent corresponding to the LC50 below:

24 hour LC50 (Daphnia or Ceriodaphnia) = % effluent
(circle appropriate genus)

95% confidence limits: "

Method of LCS0 calculation:

*If 24-hour survivorship data from the chronic Ceriodaphnia dubia test is being used, the mean survival per dxlunon

. for all 10 replicates shall be reported on this row.
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Dizmond Shamrock Refining Company, LP. TPDES Permit No. 01353

TABLE 2 (SHEET 2 OF 2)

FATHEAD MINNOW SURVIVAL
(Pimephales promelas)

GENERAL INFORMATION

II Composite Sampie Collected
“ ' Test Initiated

Time (am/pm) Date

|

PERCENT SURVIVAL
Time Rep ' Percent effluent (%)
0% 6% 13% 25% 50% 100%

A

24h B
C -
. =
E

y MEAN

1.  Enter percent effluent corresponding to the LC50 below:
" 24 hour LC50 (Pimephales) = % effluent
95% confidence limits:

Method of LCS50 calculation:

W
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APPENDIX NO. 5

SOIL SALINITY INVESTIGATION PLAN



JAMES MIERTSCHIN & ASSOCIATES, INC,
ENVIRONMENTAL ENGINEERING
P.O. Box 162305 o AusTiv, Texas 78718-2305 < (512) 327-2708

MEMO ]

.‘“.5 = 0}_“‘}‘“\‘
T0: TNRCC Ground-Water Protection Team . \t-_’.‘.-€-'~ ------- £ ﬁ'q"r,
FROM: James Miertschin, PE, PhD 3’} @

DATE: 15 September 1999 | R

SUBJECT: <SEESaETIRY:Invastigation Plan ( RSN intiy f

Diamond Shamrock Refinery lrrigation Tract
TPDES Permit No. 01353

TPDES Permit No. 01353, Other Requirements, ftem 13 requires the Diamond
Shamrock Refinery to develop a plan for investigation of soil salinity and sodium
absorption ratios within the wastewaterirrigation trect. This plan was to be submitted
within 90 days of permit issuance (which was 18 June 1998},

Diamond Shamrock is currently preparing an application for permit amendment to
expand the existing irrigation tract.

1.0 TA RACT MANAGEM

1.1 SOILS

A soils map for the existing and proposed irrigetion area Is shown in Figure 1. The
mapping of indigenous scil units is superimposed over the irrigation erea. Solls
mapping was based upon unpublished soil survey data for Live Oak County provided
by the USDA Natura! Resources Conservation Service {NRCS, formerly Soil

Conservation Service).

According to the general soils map for Live Oak County, the gensral soil group on the
existing irrigation tract is the Runge-Papalote-Wilco group. These are typically deep,
moderate to very slowly permeable, well drained upland soils that have sandy and
loamy surface layers and loamy to clayey subsoils. The soils map for the irrigstion
tract indlcates the presence of numerous individual soil types. Soils on the site appasr
to be fairly homogeneous with respact t6 composition, depth, and permesbility. The
soils are generaily sandy clay loam. Permeabilities may be as low as 0.06 Inches/hour
in speclfic lccations, but they ere generally within the range of 0.2 - 2.0 inches/hour.

The individual soll types and pertinent characteristics are described in Table 1, based
upon the information provided by the NRCS. The mapping units correspond to the
solls map in Figure 1. Surface soil textural classification for the Irrigation tract Is also
shown in Figure 1.
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Additional soils data is available from sampling conducted in accordance with existing
permit requirements. An annual soil sample from the root zone of the irrigated site is
collected and tested for oil and grease, pH, total nitrogen, nitrate nitrogen, potassium,
phosphorus, and conductivity. These data are displayed In Table 2. In addition, the
existing permit requires that surface semples of s0il shall be collected quarterly from
heavily irrigated areas and analyzed for exchangeable sodlum percentage (ESP),
Results of the ESP tests are shown in Table 3.

The subsurface charactaristics of the irrigation tract were described in an earlier report
by Underground Resource Management, Inc. (URM, 1984). The tract is located on an
outcrop of the Catahoula Formation, which is primarily clay and mudstone, with
scattered beds and lenses of gravel and sand. The Catahoula yields very small to
small quantities of fresh to slightly saline water in the project area. Two borings were
performed to determine the underlying stratigraphy. The northern portion of the site
is underlain by a thick caliche deposit which ranges in thickness from greater than 40
feet to less than 15 feet. Sediments obtsined in the borings were dry to depths
greater than 30 feet, and no free water was encountered in the drilling program.
Surface sediments in the area appeared to be slowly permeable and significant
seepage of waters would appear to be low. The borings did not indicate the presance
of any shallow ground water at the site. The permeability of the underlying sedimeants
was low and seapage would not be expacted to be significant (URM, 1984)

1.2 WASTEWATER QUALITY
Historical data for wastewater quality is shown in Table 4.

The existing TPDES permit for the refinery stipulates that the effluent application rate
not exceed an annual average rate of 2.95 acre-feet/acre/year. Past application rates
have besn at or near this permitted value.

1.3 COVER CROP MANAGEMENT

Crop

The currant cover crop on the existing irrigation system Is coastal bermudagrass and
winter ryegrass. Approximately 341.5 acres of bermuda and rye have besn under
cultivation on the existing 617-acre tract, the exact acreage at any one time
dapending upon the layout of the plvot and side roll sprinkler Irrigation systems at any
particular time.

The irrigation area will be expanded under a proposed permit amendment. A minimum
of 403 acres is proposed for irrigation, and the actual area could be greater on the
expanded irrigation tract that will have a total area of 1376 acres. Bermuda will be
grown year-round, but the principal growing season Is March through October. Rys
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will be grown during the cool-weather months. The dual cropping approach provides
evapotranspiration needs on & year-round basis.

Both bermuda and rye have been successfully cultivated on the irrigation tract using
effiuent from the refinery as the sole source of Irrigation water. Crop gro'wth has bsen
vigorous to date. The main difficulty at the site has been the need to irrigate under

the occaslona! prolonged wet-westher conditions.

Nutrients

The nitrogen application rate for bermuda is recommended at 100 Ibs N/acre per
cutting, according to the Texas Agricultural Extension Service. Ryegrass will require
an additional 200 Ibs N/acre per year.

The nitrogen requirements for the cover crop will be provided by the nitrogen content
of the refinery effluent. No other fertilization is practiced at the site.

Watering

All irrigation will utllize treated effluent. The effluent application rate for the cover
crop is projected to be 2.85 feet/year or less.

Harvgsting

When the system is operating at the maximum effluent application rate, and maximum
allowable nitrogen concentration, on a spacific irrigation tract, 4 cuttings of coasta!l
bermudagrass per year are anticipated fromthat tract. The number of cuttings will be
reduced if the average nitrogen concentration in the effluent is below the maximum
allowable. The bermuda ls harvestad with hay cutting and baling squipment by a
~contract lease operator. The cover crop is occasionally burned to control fire ants.

Salt Tolgrances

Bermudagrass is relativsly tolerant of high salt loadings. Published data indicates that
a 100% yield potential for bermuda would require 8 maximum soil extract conductivity
of 6.9 mmhos/cm and an irrigation water conductivity of 4.6 mmhos/cm (Schwab,
G.0., et al., 1981, "Soil and Water Conservation Engineering”). Ryegrass is also
relatively salt tolerant, but to g lesser extent than bermuda. The salt concentration in
the root zone is controlled by leaching.
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2.0 SCHEDULED MONITORING ACTIVITIES

Several monitoring activities that will provide information on soil salinity are planned
for the irrigation tract.

2.1 COMPREHENSIVE SOIL SAMPLING

Comprehensive soils data for the irrigation tract will be obtained with an onsite
sampling survey, in accordance with the permit renewal application requirements. A
composite sample will be prepared for each itrigation zone on the irrigation tract., Each
sample will actually consist of three composite samples, one from each of the three
vertical zones of 0-6, 6-18, and 18-30 inches. Each composite sample will be
prepared from 15 subsamples.

Each composite sample will be tested for pH, conductivity, sodium adsorption ratio,
total nitrogen, nitrate-nitrogen, potasslum, phosphorus, calcium, magnasium, sulphur,
and sodlum. Nutrient parameters will be analyzed on a plant available or extractable
basis. Laboratory analyses will be provided by the Texas Agricuitural Extension
Service soil testing laboratory In College Station.

2.2 ANNUAL SOIL SAMPLING

TPDES Permit No. 01353, Other Requirements, itam 13 requires annual soll sampling

from the root zone of the irrigation site. This provislon could be satisfied with & single

soil sample from the site, as was provided under the previous permit stipulation. To
support the soit salinity investigstion, Diamond Shamrock will increase the spatiai
coverage of the annua!l soil sampling ectivity and provide one composite sample per
pivot irrigation zone. Each of these composite samples will be split into three vertical
layers for testing, nominally, 0-6, 6-18, and 18-30 inches. Each sample wilil be tested
for oiland grease, pH, total and nitrate nitrogen, potassium, phospharus, conductivity,
calclum, magnesium, sulphur, sodium, and SAR.

2.3 QUARTERLY SOIL SAMPLING

TPDES Parmit No. 01353, Other Requirements, ltem 12 requires guarterly sampling
of surficial soils from the most heavily irrigated areas on the tract. To support the soil
salinity investigation, Diamond Shamrock will increese the spatial coverage of the
quarterly surficial soil sampling activity and provide one sampie per pivot Irrlgation

zone.
2.4 WASTEWATER SAMPLING

Wastewater sempling will continue in accordance with TPDES Permit No. 01353,
Irrigation Requirements, Item 10. Testing will be provided for BODg, COD, oil and
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grease, ammonia-nitrogen, phenols, sulfides, total chromium, hexavatent chromium,
and pH. To support the soil salinity investigation, Diamond Shamrock will add

measuremant of conductivity to the sampling activities.

3.0 FUTURE IRRIGATION TRACT MANAGEMENT
3.1 SOILS

In the past Irrigation practice, salinity in the root zone has been controlled by leaching
and this practice is expeacted to continue. The sampling data described in Section 2.0
will be reviewed for indication of any special management actlvitles that may be
required. For example, a program of calcium amendment will be implemented (f
needed to reduce ESP, in accordance with TPDES Permit No. 01353, Other

Requiremants, Item 12,
3.2 WASTEWATER QUALITY

Wastewater quality is not expected to be substantially different from the historical
wastewater quality.

3.3 COVER CROP MANAGEMENT

The historical cropping of bermuda and rye has been successful and will be contlnued.

[
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TABLE t
SOHILS PROPERTIES
DIAMOND SHAMROCK IRRIGATION TRACT

Petcantage High Wate Teble
Map Depth Prssmg Sieve Liquad Plasticity Parmeability AWC Depth
Soil Series Symbol {n} USDA Texune No. 200 Limit Index {m/hr) {infin) {H}
Monteols BA 05 ‘Clay . 75-90 51-7% 3050 <0.06 >6.0
572 !Clay 75-98 568-80 31354 <0,08 .-
Clarsville 12A 011 |Clay Loam, Loam, Sandy Clay Loam 4570 32-48 15-27 0.62.0 >0.0
. 11-38 |Clay Loam, Clay, Sandy Clay 51-80 4600 2537 0.2-0.6
- 3884 |Clay Loam, Losm 51-75 39.52 17-30 0.62.0 !
Weesatche S1AB/B1C/H2AB 08 [Sandy Clay Losm, Loam, Fine Sundy {oam 28-65 , 28-45 ' 1328 0.8-2.0 . >80
| 8-38 [Sandy Clsy Loam, Clay Losm 28-7% ¢ 30-50 2130 0.6-2.0 .-
38-80 iSandy Clay Lown, Clay Loam, Fine Sandy Loam 28-80 1 33-60 20-30 0.6-2.0 ..
Pavelek BIAE 07 |Clay ] j 70-80 56-66 3341 0.06-0.2 - ; >6.0
7-14 Gravelly Clay, Gravelly Clay Loam 45-55 51-66 23-41 0.06-0.2 -
14 20 :Cemented - -- - .- . --
20-80 {Silty Loam, Loam { 70-80 2030 512 : 0820 ..
Peinitas 1928C 0-11 jFine Sandy Loam 30-40 <30 | NP7 2080 0.11.0.18 >80
g28¢ | 011 {Swndy Clay Loam 36-55 24.37 920 0.6 20 0.11.0.16 >0.0
11-17 {Sardy Clay, Clay, Clay Loam 5375 I 3ze7 1833 0.62.0 0.13-0.18 -
17-30 |Clay Loam, Cley 4570 i 3055 18-32 06290 0.130.19
. 30-72 {Sandy Clay, Sendy Clay Laam 4087 P 3680 ° 17-27 0.8-2.0 0.10-0.15 - -
Coy 191A7191B  0-12 [Clay Loam, Clay 7085 35 55 18-30 0.2-0.6 >8.0
* 1286 {Clay. Clay Loam, Sandy Clxy /0-90 42.62 27-42 <0.00 .
Buchel 84A ; 0168 [Clay 75-85 ; 5575 3248 <0,08 0.12-0.20 >80
! 1842 |Clay 76-95 i 6575 32-48 <0.00 0.12-0.20 .-
‘ 42-80 _[Clay 75-95 £5.76 3248 <0.00 0.12-0.20 -
Raymondville-Vaniam 298 l 0-14 |Clay Loam 51-85 37.50 18-30 - -
14-38 |Clay, Clay Loam 75-95 38-65 19-35 -
| 3860 |Cisy, Clay Loam 76-95 40-63 2035 ..
Papalote 38A/38B 0 14 |Fine Sendy Loam 26-50 <2% NP9 - .
l 1438 |Sandy Clay, Clay, Clay Loam 45-70 41.60 21-38 -- ..
| 3680 |Sandy Cisy Loam, Clay Losm, Saxiy Lomm 40-70 38-48 18-31 .- -
Rosanbrock 78A 0-8 |Clay i BO-B0 5066 33-41 | <0.06 0.14-0.20 >6.0
8.43 |Clay ' 8595 61.76 3649 , <0.08 0.14-0.20 .
4362 |Loam, Clay Loam ! 85-95 38-51 17.28 | 0.20.8 0.13 0.19 .-
! 82-80 [Losm ‘ 70-80 20-30 512 | 0620 0.07-0.11 .-
Phatr 1158D 018 |Fine Sandy Loam ! 36 50 21-30 513 | . -
18-72 |Sandy Clay Losm, Cley Loam : 3855 30-40 11-21 | .- .-
Olmon 2978BD i 013 [Gravelly Loam ; 20-35 2535 7-1% 0.6-2.0 0.05-0.10 >8.0
{1328 |Cement H - - -- - - -- -
Eovo 1199A/171998 ° 05 [Clay i 75-B5 56-60 3341 <0.06 0.140.20 ¢ >6.0
. 528 |Clay i 75-85 5006 Iz <0.08 0.140.20 -
. 2837 {Qlay Loam, Clay. BO-085 61.66 2944 0.08-0.2 0.08-0.18
3780 iLoam I 70-80 2030 517 I 0.6-2.0 0.08 0.18 -

Sourcoe: NACS Soil Dta
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Table 2
Soil Analysls on Irrigation Tract
Diamond Shamrock

Oil &
Nitrogen Phos Potassium Cond Grease  NO3-N
Date pH (ppm) {ppm) {ppm) {uhmos/cm) {ppm) {ppml
2-Sep-93 7.8 240 <0.5 3700 2000 <10 13
10-Aug-94 B.1 3600 5 4860 59 <10 9.4
10-Aug-94 B.5 3100 3.85 4530 110 <10 12.3
11-Sep-95 7.8 B23 1.18 2260 660 52.6 2.53
28-Aug-96 7.5 178 15.5 4760 3088 10.05 35.5
1-Sep-97 7.8 346 778 4380 6540000 20 54.7
2-Qct-98 8.1 276.7 3090 1690 89 20 11.4
8-Aug-99 8.5 1830 138 3500 422 410 16.1
3-Sep-99 -- - -- .- - 59 -
JMA/S/1G/39/DS15099A XLS James Migrtnchin & Aggociates, inc.
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Table 3
Quartarly Irrigation Solls Analysls
Exchangeabla Sodium Percentagas
Diamond Shamrock Thres Rivers Reflnery

#6 #4 #5H | K #1 ’2 7
Datc Soutr Center Wast East Sige Row  Side Row  Side Row
22-Jan 92 9.43 7.65 10.81
9.08
4.May-92 B.25 8.34 9.7%
9.00 -
6-Jul-92 B.44 7.85 8.03 5.46
8.69
28-S0p-92 8.06 7.93 7.73 4,88 4.44
9.19
9-Dec-92 8.45 7.76 7.83 1.39 4.59
8.22
5-Jun-93 6.59 12.13 5.28 5.87 572
10.42
14-Sep-93 B.35 11.88 6.32 5.44 4.39
10.88
7-Dec-93 7.42 10.39 5.47 5.40 5.61
11.72 '
1-Apr-33 7.22 £.16 7.88 3.37 B.52 N
9.49
?-Mar-93 7.59 10.00 12.38 9.12 7.9
13.16
293-Aug-94 10.19 12.33 1215 9.44 10.21
11.06
1-Duc-94 7.46 10.25 11.67 9.37 6.1
13.48
16-Mar-95 28.90 2.40 2.80 4.30 0.50
10.60
158-Jur-95 8.70 2.68 2.94 3.21 0.47 0.38
16-Nov-95 0.088 0.049 0.081 0.04b 0.051 C.046
26-Feb-96 6.79 9.37 13.62 7.28 1.52 3.86
5-Nov-36 4.78 §.12 3.9% B.05 &17 .00
10 Feb-97 13.32 13.84 8.68 8.71 0.74 5.81
24-Apr-97 1.67 4.21 2.2 5.22 0.33 2.95
2-Sep-97 4.08 4.36 11.06 1.59 6.85% 2.82
' 3-Dec-97 1.2 7.4 6.8 1.1 3.4 38
31-Mar-98 18 7.2 B.1 7.9 1.2 4.1
29-May-98 1.8 9.3 8.2 10.8 6.9 7
21-Sep-98 14.76 €.59 6.12 7.72 .34 4.42 Lv.67
31-Dec-88 0.25 0.02 0.32 0.02 0.5% 0.02 0.02
16-Feb 99 4.6b 12.59 7.66 12.16 7.44 3L
19-Msy-99 2.21 3.73 6.99 10.65 1.48 10.55
9-Aug-99 12.19 16.87 16.78 10.02 8.8% 12.95 9.12 -

INAIS1B/A9/05150998.XLS

Jamas Misrtachin & Aseocletec. Inc.
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"TABLE 4
HISTORICAL WASTEWATER DATA

IRRIGATION

30 - DAY AVG AMMON A APPLICATION
DATE FLOW BOD (5) TSS NITROGEN RATE

MO / YR (gpd} Img/h tmgh) Imgl {acre-lgat/mo.)
Jul-97 926,519 5.5 N/A 0.36 B8.15
Aug-97 1,380,058 9 NI/A 0.874 131.28
Sep-97 1,169.620 29.5 NIA 12.4 104.08
Oct-97 686,921 33.8 N/A 6.7 29.51
Nov-27 701.200 19 NJA 1.62 43.03
Dec-97 804,196 30.4. NJA 7.1 76.50
Jan-98 1,135,106 15.6 N/A 0.32 107.97
Feb-98 838,046 11.4 N/A 3.38 33.43
Mar-98 1,054,564 19.8 N/A 6.7 80.60
Apr-98 1,270,471 14 M/A 3.7 109.15
May-98 1,371,771 31,4 N/A 15.1 130 .48
Jun-98 1,341,903 30.4 N/A 10.4 123.53
Ju-98 863,765 32.5 N/A 10.1 60.36
Aug-98 936,805 26.3 NIA 12.8 58.11
Sep-98 796,278 13.3 N/A B.13 65.87
Oct-98 993,062 9.7 N/A 0.318 63.99
Nov-88 651,939 4.8 N/A 0.3 46.01
Dec-98 870,886 5.6 N/A 0.23 7216
Jan-99 942,987 3.1 N/A 1.91 89.70
Feb-99 1,289,339 9,9 ' N/A 0.87 111.63
Mar-83 879,768 22.9 N/A 3.3 75.59
Apr-99 886,016 190.5 N/A 28.3 51.65
May-99 1,2098.154 21.1 N/A 5.23 103.89
Jun-99 1,361,503 25.9 NJA 2.1 121.16

s
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APPENDIX NO. 6

COST ESTIMATES



COST ESTIMATE

NEW WATER TRANSMISSION FACILITIES TO SERVE CHOKE CANYON W.S.

Transmission Pump Station 1LS $25,600
16,500 LF of 8" PVC @ $14/LF $231,000
10 Fittings @ $300/EA $3,000
4 - 8" Valves @ $600/EA $2,400
300 LF of 12" Casing Installed by Boring
@ $100/LF $30,000
1 EA Creek Crossing @ $40,000/EA $40,000
4 Air Release Valves @ $2,000/EA $8,000
Service Pump Station 1LS $75,000
Ground Storage Tank @ $35,000/LS $35,000
Contingencies (10%) $45,000
TOTAL CONSTRUCTION COST $495,000
Engineering $55,000
inspection $22,000
Land / Easements $36,000
TOTAL PROJECT COST $608,000

Appendix 6-1



COST ESTIMATE

NEW REGIONAL WTP AT CHOKE CANYON RESERVOIR AND

CHOKE CANYON WATER SUPPLY TIE-IN

New 2.0 MGD Water Treatment Plant $4,000,000
New Transmission Line to C.C.W.S.
8" PVC 5,000 LF @ $14/LF $70,000
Parallel 6" PVC 9,000 LF @ $10/LF $90,000
10 Fittings @ $300/EA $3,000
5 Valves @ $600/EA $3,000
200 LF of 12" Casing by Boring @ $100/LF $20,000
4 Air Release Valves @ $2,000/EA $8,000
Contingencies (10%) $420,000
TOTAL CONSTRUCTION COST $4,614,000
Engineering $507,500
Inspection $140,000
New TNRCC Permit $10,000
Land (12 Acres) $36,000
TOTAL PROJECT COST $5,307,500

Appendix 6-2



COST ESTIMATE

NEW CONVENTIONAL THREE RIVERS WWTP AT NEW LOCATION

New Conventional WWTP $1,000,000
New Force Main 1,500 LF @ $7.50 $11,250
Lift Station Modifications $20,000
Demolish Existing Pfant $25,000
Contingencies (10%) $105,750
TOTAL CONSTRUCTION COST $1,162,000
Engineering $128,000
Inspection $58,000
New TNRCC Discharge Permit $10,000
Land (12 Acres) $36,000
TOTAL PROJECT COST $'1,394,000

Appendix 6-3



COST ESTIMATE

NEW LAGOON/WETLANDS THREE RIVERS WWTP AT NEW LOCATION

New Lagoon/Wetlands WWTP $1,000,000
New Force Main 1,500 LF @ $7.50 $11,250
Lift Station Modifications $20,000
Demolish Existing Plant $25,000
Contingencies {10%} $105,750

TOTAL CONSTRUCTION COST $1,162,000

Engineering $128,000
Inspection $58,000
New TNRCC Discharge Permit $10,000
Land (60 Acres) $150,000

TOTAL PROJECT COST $1,508,000

Appendix 6-4



COST ESTIMATE

RENOVATE EXISTING THREE RIVERS WWTP

Renovation and Modifications

Contingencies (10%)

$400,000

$40,000

TOTAL CONSTRUCTION COST
Engineering

Inspection (5%)

$440,000
$44,000

$22,000

TOTAL PROJECT COST

Appendix 6-5

$506,000
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LIVE OAK UNDERGROUND WATER
CONSERVATION DISTRICT
MANAGEMENT PLAN
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Mr. Craig Pedersen

Executive Administrator

Texas Water Development Board
1700 N. Congress

Austin, Texas 78711-3231

Dear Mr. Pedersen,

The Live Qak Underground Water Conservation District (LOUWCD) is pleased to
submit to the Texas Water Development Board (TWDB) a copy of our adopted
Management Plan as mandated by Senate Bill 1 of the 75th Texas Legislature.

The Live Oak Underground Water Conservation District Management Plan
(LOUWCD MP) was adopted by the LOUWCD Board of Diractors at their quarterly
meeting on November 1, 1997, by unanimous consent. In addition, a certified copy of
the LOUWCD Board of Directors resolution adopling the plan is also attached.

The LOUWCD, established in 1991, has historically had an excellent working
relationship with the TWDB and it is our hope that we can count on your support as we
implement the encloged plan, it is the intent of our Board of Directors that we will begin
implementation of this plan immediately to facilitate the success of our efforts.

The LOUWCD MP was developed during open meetings of the Board of Directors in
accordance with all notice and hearing requirements stated in the District’s
procedures. Documentation thal notice and hearing requirements were followed

is presented in a separate attachment. The following cross-references are
provided as a means of documenting the completeness of our Management Plan

as applicable to the statutory requirements of Senate Bill 1 and TAC Chapter 356.
During preparation of the LOUWCD Management Plan, (LOUWCD MP}) all planning
efforts were coordinated with the Nueces River Authority, as mandated by

36.107 (a) and TAC 356.6(a)(4). Documentation of this coordinated effort,
including the resolutian acknowledging this coordination, is included in this

packet for your review. 36 1071(&)(1) is addressed In LOUWCD MP Section 2.0.

_36.1071(a}(2) is addressed in LOUWCD MP Section 1.0. e

- '36.1071(a)(3) Is addressed in LOUWCD Section titled SB-1 Management Goals
Determined Not-Applicable 1.0
36.1071(a)(4) is addressed in LOUWCD MP Section 4.0.
36.1071(a)(5) is addressed in LOUWCD MP Section titled $B-1 Management Goals
Determined Not Applicable 2.0
The requirement of 36.1071(e)(1) is met by the submission of the LOUWCD MP {o
the TWDB.
36.1071(e}(2) is addressed in LOUWCD Section 3.0.
36.1071(e)}(3)(A) is addressed in LOUWCD MP Section titfed Topagraphy, Drainage
and Groundwater Resources of Live Qak County.
36.1071(e}{3)(B) is addressed in LOUWCD MP Section titled Projected Water
Supplies in Live Oak County
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36.1071(e)(3)(C) is addressed in LOUWCD MP Section titled Projected Demands
for Water in Live Oak County and in LOUWCD MP Seaction 3.0.

36.107 1(e)(3)(D) is addressed in LOUWCD MP Section titled Projected Demands
for Water in Live Qak County.

36.107 1(9)(4) is addressed in LOUWCD MP Section titled Potential Demand and
Supply Issues and Solutions.

Recently we provided your staff with a copy of our District Rules. In accordance with
the requirements of 36.1071(f) we are attaching an additional copy of the District Rules
in a separate enclosure. These District Rules were adopted by the LOUWCD Board of
Directors at the regularly scheduled meeting on July 1, 1997, and will be used during
the implementation of the LOUWCD MP.

36.1071(g) and TAC 356.6(a)(5) will not be applicabie at this time, but will
be addressed in five years in 2002 when the LOUWCD MP must be recertified.

The LOUWCD MP will be in force for 10 years from the date of certification. If there is
any other documentation we can provide {o the TWDB: that will ensure the prompt
certification of the Live Oak Underground Water Conservation District Management
Plan, please do not hesitate to call me or my staff. | look forward to working with you

and your staff throughout the implementation of the various elements of Senate
Bill 1.

Sincerely,

Scotft Bledsoe i

B P A e e L e s ma ame s RS

comat t A eeeh oy g
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DISTRICT MISSION

The Live Oak Underground Water Conservation District will strive {o devetop, promote,
and implement water conservation, augmentation, and management sirategies to

protect water resources for the benefit of the citizens, economy, and environment of the
district.

TIME PERIOD FOR THIS PLAN

This plan becomes effective upon certification by the Texas Water Development Board
and remains in effect until a revised plan is certified or September 1, 2007, which ever
is earlier.

STATEMENT OF GUIDING PRINCIPLES

The district recognizes that the groundwater resources of the region are of vital
importance. The preservation of this most valuable resourcae can be managed in a
prudent and cost effective manner through regulation and permitting. This
management document is intended as a tool to focus the thoughts and actions of those
given the responsibility for the exacution of district activities.

General Description

The District was created by the citizens of Live Oak County through election,
November, 1991. The current Board of Directors are Scott Bledsoe HI - Chairman, Mark
Katzfey - Vice-Chairman, Lonnie Stewart - Secretary and Treasurer, Mark Riser and
Howard Crawford , Live Oak Underground Water Conservation District (LOUWCD) has
the same areal extent as that of Live Oak County. The county has a vibrant economy
dominated by agriculiure and petroleum. The agricuiture income is derived primarily
from beef cattle production, wheat, corn, sorghum, and cotton, with some sheep and
goat ranching.

Location and Extent

Live Oak County, consisting of 1,072 square miles, is located in South Texas. The
county is bounded on the east by Bee, San Patricio, and Karnes counties, on the north
by Atascosa county, on the west by McMullen County, and on the south by Jim Wells
County. George West, which is centrally located in the county, is the county seat.
Three Rivers, the only other municipality in the county, is tocated in the northern
portion of the county.
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Topography , Drainage and Groundwater Resources of Live Oak County

Live Oak County is on the Guif Coastal Plain in southern Texas. Most the 1,072
square miles of the county are devoted to farming and ranching which provide the

principal income for the 9,000 inhabitants. The production of oil is also an important
industry.

The principal water-bearing formations underlying the county are the Carrizo sand,
Qakville sandstone, Lagarto clay, and Goliad sand, and range in age from Eocens to
Pliocene. The formation dip toward the coast at rates ranging from less than 20 to
about 140 feet to the mile. :

About 2,150,000 gallons per day of ground water was withdrawn in 1957 from
approximately 1,000 wells in the county. Some irrigation, municipal, and stock supplies
were obtained from surface-water sources. in Live Qak County the water-bearing
sands above a depth of 2,000 feet contain approximately 20 million acre-feet of fresh
and slightly saline water. Even though it may be impracticai to recover much of the
stored water, the rate of withdrawal could be increased several times more than the
1957 rate without appreciably depleting the water available from storage for many
decades. A large but unestimated amount of fresh to slightly saline water occurs in the
Carrizo sand in the northern and northwestern parts of the county at depths as much as
6,000 feat. Most of the water in the Carrize sand in Live Qak County is more than
4,000 feet below land surface and therefore is too deeply buried to be economically
developed for most uses.

Most of the ground water in Live Oak County is substandard in quality for municipal,
industrial, and irrigational uses. However, bacause belter water is not availabia in most
areas in the county, substandard water has been used successfully by users of all
three categories. Generally the Goliad sand contains water of better quality than that
in any formation except the Carrizo sand. in favorable areas properly constructed wells
in the Carrizo, Oakville, Lagarto, and Goliad may yield 1,600 gallons per minute or
more. Yields from wells tapping the other water-bearing formations generally are small.
and the water commonly is suitable only for stock,

Most of Live Oak County is rolling to moderately hilly, athough some areas are nearly
flat. The altitude ranges from about 460 feet in the southwestern part of the county to
about 90 feet near Lake Corpus Christl. The county is drained by the Nueces River
and its tributaries, the Frio and Atascosa Rivers, with the exception of a small,
elongated area near the Bee County line which is drained by tributaries of the Aransas
River,

The water-bearing formations in Live Oak County are continually recharged by the
infiltration of a small part of the precipitation, which falls on the more permeable strata. .
However, most of the precipitation that falls in the county runs off in steams,
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evaporates, or is transpired by plants. The remaining water, probably less than five
percent, may reach the zone of saturation where it moves slowly toward an area of

discharge such as a well, natural outlet, or, under artesian pressure, it may seep or
percolate slowly upward into overlying beds.

Surface Water Resources of Live Oak County

There are two surface impoundments used to supply water other than for livestock
consumption, Choke Canyon and Lake Corpus Christi. The average annual supply
from these impoundments is 241,000 acre-feet, however, the calculated firm yield is
252,000 acre-feet. For planning calculations the impoundments witi be assumed to
supply 162,500 acre-feet per year by the year 2050, These figures came form the City
of Corpus Christi. The owners and operation is the Nueces River Auuthority and the
City of Corpus Christi within all reaches of the Nueces River in Live Oak County. The
City of Corpus Christi is the major user of surface water in Live Oak County with the
City of Three Rivers and the petrochemical plant, Diamond Shamrock.

Projected Water Supplies of Live Oak County

The annua! rate of production for the Guif Coast aquifer is 5,242 acre-feet. The
estimated recharge rate for the Guif Coast aquifer is smali.

Groundwater Use in Live Oak County

During the past five years, annual groundwater usage in the County has varied from a

high of 8960 acre-feet to a low of 7,479 acre-feet. Annual usage for the past five years
is as follows:

1985 7691 acre-feat
04 7479 acre-feet
93 7769 acre-feet
92 8960 acre-feet
91 8689 acre-feet

Projected Demands for Water in Live Oak County

This management planning document is based upon the estimates provided by the
Texas Water Development Board and will be used until alternatives are generated,
The TWDB has projected that the total water demands for Live Oak County wili be
9783 acre-feet by the year 2050. This estimate is based on projections of the
following breakdown and papulation statistics. George West will have a demand of 584
acre-feet per year and a population of 3499 by the year 2050. Three Rivers will have a
demand of 448 acre-feet per year and a population of 2341 by the year 2050. The
projected agricultural demands are 2145 acre-feet per year, projected mining demands
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are 2915 acre-fest per year, projected domestic and stock demands are 1324 acre-feet
per year, and projected manufacturing demancs are 1345 acre-feet per year by the
year 2050. Total projected demands in 2050 will be 9,783 acre-feat per year. With the
exception of Three Rivers and Diamond Shamrock {used both surface and
groundwater), all others use is from groundwater.

Potential Demand and Supply Issues

The supply and demand totals for 2050 are as follows;

Groundwater from

Carrizo Wilcox aquifer 2,399 acre-feet/year
Gulf Coast aquifer 5,242 acre-feet/year
Surface water 162,500 acre-fest/year

Total projected Supply 170,141 acre-feet/year
Total projected Demand 9,783 acre-feet/year
Balance (plus) 160,358 acre-feet/year

The totai demand of groundwater is estimated to be 7,641 acre-feet per year by the
year 2050 which is the same as projected supply. Projected supply will meet projected
demand until the year 2050. A majority of the surface water is contracted aiready.
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LIVE OAK UNDERGRQUND
WATER CONSERVATION DISTRICT
MANAGEMENT PLAN

MISSION STATEMENT

The mission of the Live Oak Underground Water Conservation District is to protect and
assure a sufficient quantity of quality water for our constituents use.
We value:
*Collection and maintenance of data on water quantity and quality
*Efficient use of groundwater
*Conjunctive water management issues
*Development and enforcement of water district rules concerning
conservation of ground water.

GOALS , OBJECTIVES , AND ACTION STEPS

Goal 1.0.Collection and maintenance of data on water quantity and quality
1.1.Measurement of water quantity and quality
a. Take measurements of depth to water lavel below the land
surface on strategic wells on an annual basis.
b. Take water sampies for chemical analysis on strategic
wells on a menthly and annual basis.
¢. Publish water quality and quantity data, and update
reports annually.
1.2. Measurement of pollution sources and wells
a. Identify wells that are polluted and take appropriate
action.
b. ldentify sources of poliution and take appropriate action,
c. Provide information 10 the public about wells that are
poliuted and the sources of poliution.

Goal 2.0 Efficient use of groundwater
2.1. School education
a. Provide speakers {o address water topics.
b. Distribute water resource education packets far use in the
classroom
c. Sponsor teachers to attend workshops and seminars on the
conservation of water and natural resources.
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2.2. Farm education

a. Provide speakers to address water topics at farm meetings.

b. Distribute water resource education packets to farm leaders
and farmers.

c. Sponsor farm ieaders to attend workshops and seminars on the
conservation of water and natural resources.

2.3. Home education

a. Provide speakers to address water topics,

b. Distribule water resource education packets to community
people.

c. Encourage community leaders to attend workshops and

saminars on the conservation of water and natural resourcas,
Goal 3.0. Developement and enforcement of water district rules

3.1. Develop rules concerning the protection of water quality, well permitting,
and prohibiting waste of water.
&. Develop ruies
b. Develop enforcement and implementation guidelines.

3.2 Adopt a permitting system by January 1, 2000, permit cost basis

determined by administrative costs, not to exceed $25.00.

3.3 Implement procedure to have all non-exempt weils operaling under

production permit by January 1, 2001,
3.4 implement and enforce a system of rules for the drilling, completing and
equipping of water wells by December 1, 1999,

3.5 District Manager will prepare and present an annual report to the Board
of Directors on District performance in regards to achieving management
goals and objectives (during last quarterly Board of Directors meeting
each fiscal year beginning December 31, 2000).

Goal 4.0 Conjunctive water management issues

4.1 Coordinate emergency response/drought contingency pianning with

surface-water entities.

4.2 Evaluate existing historical data and data derived from new monitoring

programs to enhance understanding of aquifer/surface-water.. . ... .. ...
relationships.

4.3 Evaluate the impact of surface-water usage on groundwater resources
within the District as needed. Provide comments regarding surface-water
rights requests for 100 percent of those requests effecting the

groundwater resources of the district. Coordinate with surface-water
entities on conjunctive use issues in regards to regional planning efforts
by January 1, 2000 and every five years after.

e Pt a1 o S S

. —— ————
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$B8-1 MANAGEMENT GOALS DETERMINED NOT -APPLICABLE

Goal
1.0 Control and prevention of subsidence.

The rigid geologic framework of the region precludes significant subsidence from
oceurring.

Goal
2.0 Cooperative resolution of natural resource management issues.

The district has no decumented occurrences of endangered or threatened
species dependent upon groundwater resources.
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RESOLUTION

Whereas, the Live Qak Underground Water Conservation District has held the
appropriate public hearings, and;

Whereas, the District has presented the management plan to the county officials and
the Nueces River Authority.

Wheraas, the District has followed the rules set forth by SB 1 and the TWDB.

Now, Therefore be it Resolved, that the Live Oak Undergroung Water Conservation
District voted to pass the District management plan.

In favor: 5 Against___ O

Passed and Approved this /! day of ﬂ den , 1998

)
/ﬂg"’) Attestbyl/[‘)l 2o )LS—(' t ,L’

ﬁcotl Biedsoe Ili, President Lonnie Stewarl, Secretary




