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SEA WATER DESALINATION FEASIBILITY STUDY
IN THE LAGUNA MADRE AREA

CHAPTER 1 - EXECUTIVE SUMMARY

1.1  Purpose

The purpose of this report is to evaluate the feasibility of developing and treating sea water resources available in the
Laguna Madre Area which includes South Padre Island, Port Isabel and Laguna Vista. The main objective of this
project is to present recommendations regarding the treatment of seawater to produce a product water that would meet
regulatory guidelines and requirements of the Safe Drinking Water Act (SDWA).

1.2  Background

The Laguna Madre Water District (District) obtains raw water for treatment from the Rio Grande. Over the past three
years, the reservoirs supplying the Rio Grande have continued to deplete due to the drought conditions in the South
Texas Region. The District has serious concerns that a continuation of this drought, coupled with increased demands
from other users and the potential for water theft will severely limit the District’s ability to meet its customers demands.
The record low flows in the Rio Grande, which represents the only source of water to the District, have dramatically
increased the potential for water quality problems to occur, especially given the chronically poor water quality within
the river caused by wastewater discharges, brackish seepage from irrigation leach drains, and irrigation return flows.
Without a means to utilize alternative sources during times of unacceptable water quality or quantity, the District and
its customers are likely to be faced with a very critical situation.

Desalination of sea water has the potential to partially solve the District's long-term drought water storage problems.
Currently, the only water available to the District is the storage in Amistad and Falcon Reservoirs associated with raw
water rights. If the District was able to desalinize sea water to supplement their daily requirements for South Padre
Island, then reliance on this reservoir-based storage system would be diminished, and both the quantity and quality of

their supplies would potentially be assured.
As part of the District’s effort to decrease their dependancy on the Rio Grande, this study was authorized by the District
and the Texas Water Development Board (TWDB). Common resources were used to reduce the overall cost to the

District and the TWDB. This project, which includes the desalination of sea water, would allow sea water to be treated
and distributed to supplement surface water supply and treatment and improve overall water quality.

1.3 Scope
The principal elements of the study include:

1.3.1  Phase I - Preliminary evaluation

L Data Collection and Evaluation

* Establish Optimum Water Quality for Treatment

e Permitting

® Concentrate disposal alternatives

NRS/BOYLE Final Report
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. Prepare Preliminary Letter Report
1.3.2  Phase II - Reverse Osmosis (RO) Implementation Program

. Conduct pilot plant study to include:
Development of design criteria
Evaluate membrane fouling characteristics
Service life of membranes
Concentrate characteristics
Pretreatment requirements

e Monitoring of Pilot Plant
L Evaluate test results
® Provide Final Report of Findings

1.4  Treatment Requirements

Sea water contains excess salts and minerals or total dissolved solids consisting mainly of sodium, calcium, magnesium,
sulfate, chlorides, and bicarbonates. Nitrates, fluorides, and potassium are found in smaller amounts. The EPA has
recommended a maximum total dissolved solids (TDS) content of domestic water supplies of 500 parts per million
(ppm). Texas standards currently require a TDS not to exceed 1,000 ppm. At times, the Rio Grande supply exceeds
the 1,000 ppm and conventional treatment methods do not remove the TDS in the water. Exceeding this amount is

acceptable if no better supplies are available.

Safe Drinking Water Act (SDWA) Standards can only be met through the use of special processes, to remove excess
mineral content from sea water. The most recognized process for treating sea water and generating a product which
would meet SDWA standards is Reverse Osmosis (RO). With the feedwater quality information available, this process
was evaluated and determined that it could easily reduce TDS levels within the recommended concentration value.

1.5 Pilot Plant Operations

A reverse osmosis pilot plant was installed on South Padre Island and started on May 6, 1997 and operated for three
months. The purpose of the pilot testing was to determine if there are potential fouling agents found in the sea water
that would prematurely cause the plant membranes to foul. The plant testing helped to further refine the costs associated
with operation and maintenance of this type of facility.

The pilot plant operated at a recovery rate of 30 percent. This recovery was based on the flux of the available membrane
area. Higher recovery is expected at 50% with additional membrane area.

The pre-treatment program included a filtration system, chemical feed system, and a cartridge filter. The filtration
system is a proprietary system called " JelCleerg" filter developed by Argo Scientific. This filtration system provides
the benefits of polymer-enhanced coagulation. The chemical feed system allowed for both scale inhibitor and acid to
be introduced into the flow stream upstream of the membranes. The cartridge filter was used to minimize the particulate
loading such as sand and other debris suspended in the feedwater to the membrane process over 5 microns in size.

Final Report
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Over the 200 hours that the pilot plant operated, the normalized flux decreased by 7%. It is common practice to clean
an RO system when the normalized flux has dropped about 15 percent. Assuming that flux continues to drop in a linear
fashion, then cleaning would be required after about 400 hours of operation, or every 17 days. This cleaning frequency
is much higher than would normally be experienced with an RO plant, and it is a strong indication that the JelCleer
filtration unit used or other type of filtration unit would not be adequate as a stand alone system for the pretreatment
of sea water at this location due to high amount of solids in the influent.

Preliminary indication is that the use of shallow beach wells could be used to collect and provide the source water for
a sea water RO facility. Utilizing beach wells would provide a natural sand "filter” to the RO plant with consistent water
qualities. It is therefore determined that the best feasible way to provide a sea water source to an RO plant is through
the use of shallow beach wells for purposes of projecting costs.

1.6  Summary of Cost Projections

Based on available information and work performed in this study, a reverse osmosis facility utilizing sea water could
be a viable alternative, in the future, to supplement the Laguna Madre Water District’s current surface water supply from
the Rio Grande. While costs are projected to be three to four times the cost of conventional treatment, this alternative
would give the District an alternate source of water with unlimited supply. It is not expected that sea water RO
(SWRO) would replace the less expensive source of surface water, however, a partial use of SWRO on South Padre
Island would add reliability to the system and provide additional pressure in the area that would minimize the size of
transmission lines as future development.occurs. The development of a reverse osmosis membrane treatment system,
a sea water collector well, a 1.0 mgd product water treatment plant can be developed at a cost for $2.06 per 1000
gallons capital cost and $1.99 per 1,000 gallons operational cost. These figures include the cost savings of the value
of the 1,120 acre-feet of surface water rights valued at $900,000 that would be purchased to provide this amount of
water. A summary of costs can be found in Table 1.1.

Another alternative source of water that the District could compare to is the use of brackish groundwater. The source
of brackish water, however is located approximately 15 miles away. Projected cost of treatment of brackish water RO
(BWRO) in the Brownsville area is $0.93 to $1.20 per 1,000 gallons, including transmission costs'. The District’s
system could possibly utilize existing surface raw water transmission lines in the same area as the brackish water field

area to deliver brackish water to the Laguna Madre area.

1.7 Recommendations

In order for the District to reduce its overall dependancy on the Rio Grande, an alternative source of water should be
established if economically feasible. The use of seawater can be an alternate water supply that can partially supply
current demands on the system that is independent of the Rio Grande supplies. This should be compared to the costand
availability of other sources, these would include wastewater reuse, brackish groundwater treatment and water

conservation.

! Development of Brackish Ground Water Resources in the Brownsville Area, NRS Consulting Engineers,
November 1996. TWDB Contract No. 95-483-1411.
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1.7.1  Implementation Plan
The District can implement this project by accomplishing the following items in the order shown.

. Initiate the permitting process to discharge RO concentrate into the Laguna Madre and approval to construct

in wetland and dune areas.

. Compile and review available geclogic data, water quality information, and hydraulic characteristics of the
South Padre Island area to identify prospective sites for determination of the general extent and depth of

permeable materials.

] Conduct additional test drilling to verify the character of the subsurface material. This information will be
useful for selection of one or more sites for more detailed testing.

. At the selected site (s), construct a temporary test pumping well and at least three (3) observation wells to
conduct a pumping test for determination of site specific hydraulic characteristics of the formation necessary
for well system design and estimation of a yield.

L] With the use of a computer model, evaluate the performance of the formation in response to pumping.

L Develop water quality testing parameters to develop treatment needs.

It is recommended that land purchase options be obtained for test drilling sites. Sites should not be bought until test

drilling at each site have indicated favorable subsurface conditions.
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Table 1.1 - Summary of Costs

(CAPITAL COST PROJECTIONS

SEAWATER COLLECTOR WELL $1,605,000
REVERSE OSMOSIS $1,905,000
SUPPORT SYSTEMS 2,270,000
TOTAL CONSTRUCTION $5.780.000
OVERHEAD AND PROFIT @ 25% $1,445,000
ENG., FISCAL, LEGAL & ADMIN @ 20% $1,156,000
CONTINGENCIES @ 20% $1,156,000

TOTAL CONSTRUCTION $9,537,000
LESS WATER RIGHTS VALUE ($900,000.00)

TOTAL CAPITAL COST 8,637,000.0
PRODUCT WATER, MGD 1.0
ANNUAL DEBT SERVICE @ 6%, 20 YRS. $753,013
DEBT SERVICE PER 1000 GALLONS

$2.06

OPERATION AND MAINTENANCE PROJE CTIONS

$467,000

POWER @ $0.07/KWH
MEMBRANE REPLACEMENT $50,000
CHEMICAL $61,000
LABOR $85,000
MAINTENANCE $50,000
CARTRIDGE FILTER REPLACEMENT $15,000
TOTAL TREATMENT O&M PER YEAR $728,000
$1.99

OPERATIONAL COST/I 000 GALLONS ‘

NRS/BOYLE
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TOTAL ANNUAL COST

TOTAL $$ PER YEAR $1,481,013

TOTAL $%/1,000 GALLONS $4.06

TOTAL $3/ACRE FOOT OF WATER PRODUCED $1,322.07
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CHAPTER 2 - REVERSE OSMOSIS PILOT STUDY

2.1 Work Program

The work program during this pilot study included:
Site Selection and Data Collection
Seawater Quality

Pre-treatment requirements

Reverse Osmosis Pilot Unit

Pilot Unit Operation

Operating data evaluation

Conclusions

2.2 Site Selection and Data Collection

A suitable location was necessary to implement the Reverse Osmosis Pilot Unit. The identification and selection of this
site were based on the following guidelines:

] Consistent Seawater Quality

Seawater intake accessability without bottom sediment uptake.

Concentrate/Product blend disposal without interference with a sea water intake.

Minimum Pre-treatment requirements.

Minimum Permit Requirement.

NRS Engineers identified three sites as possible locations for implementation of this study. Figure 2.1 illustrates the
location of these sites. The site locations identified were:

] The Marina at Port Isabel
L The Andy Bowie Wastewater Treatment Plant
L The Jetties at the south end of South Padre Island

The Marina at Port Isabel was initially identified as a possible location because of its accessability and space availability
for installation of the RO Pilot Unit. The site had easy access to the Laguna Madre for seawater intake and concentrate
discharge. The site was discarded in regards to water quality. Oil and gasoline in the water were visually identified
coming from the boats docked in the Marina. The pre-treatment requirement would have been extensive and costly

precluding the use of this site.

Final Report
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The second site identified was the Andy Bowie Wastewater Treatment Plant on the north end of South Padre Island. As
the first site, this site was initially identified as a possible location because of its accessability and space availability for
installation of the RO Pilot Unit. The site, however, did not have easy access to the Laguna Madre for seawater intake.

A pipe approximately 500 ft long away from the Andy Bowie Wastewater Plant effluent discharge was necessary for a
sea water intake. Discharge of the concentrate stream was not a problem. This site was discarded in regards to seawater
quality and intake accessability. The Laguna Madre average depth near the intake point is of approximately 3 ft. This
depth would not allow the intake of seawater without sediment intake from the bottom of the lagoon. The seawater
quality within the Laguna Madre was determined to be significantly variable in chemical composition. The Laguna
Madre is considered a hypersaline lagoon.

The third site identified was the area of the Jetties located on the south end of South Padre Island. The Jetties site was
determined to be a feasible location. The site has space availability for installation of the RO Pilot Unit and easy traffic
access. A sea water intake of 50 gpm is also viable with minimal bottom sediment intake. The water depth at the
proposed intake point varies from 6-9 feet. In addition, there is a stand pipe at approximately 30 ft from shore, near the
location of the site, which was used to provide bracing support while extending the intake pipe along the sea bottom.
The proximity of the Jetties site to the Brazos Pass entrance from the Gulf of Mexico provides for more consistent
seawater quality. The sea water feed to the RO pilot unit would still, however, require pre-treatment. This pre-treatment
requirement would be less costly than the one required at the other evaluated sites.

The pre-treatment requirements for the mentioned sites prompted the decision to evaluate the feasibility of obtaining the
feed source to the RO pilot unit from a shallow beach well. Well drilling was not part of the scope of this report,
however, the District took the initiative to explore this alternative and cover the expenses associated with this drilling.
The objective was to obtain a well able to produce at least 50 gpm with a consistent water quality similar to that of sea
water requiring minimum pre-treatment. The Texas Water Development Board provided assistance in drilling three
shallow 10-20 feet deep wells at South Padre Island. Figure 2.1 illustrates the location of these drilling sites. Appendix
A compiles the information provided by the Texas Water Development Board on these wells. None of the wells drilled
provided sufficient quantity of water to feed 50 gpm to the RO pilot unit. These wells proved to be a non-viable
alternative at this time for this project. In addition, the discharge of concentrate from the pilot unit was also becoming
an issue for this alternative mainly because of the complications associated with the disposal of the sea water from any
of the drilled well sites. Therefore, a sea water intake from the Jetties was further evaluated as a possible site for

implementation of the RO pilot unit.

While the attempt to cost effectively construct temporary beach wells was not successful, beach wells appear to be a
viable alternative to supply sea water to an RO facility. The location of wells close enough to the beach was not possible
due to time, cost and environmental approvals required for drilling at South Padre Island. Locations of test wells drilled

were too far inland with inadequate permeability.

To better define the feasibility and cost effectiveness of a sea water supply from wells at South Padre Island a more
extensive test drilling would be necessary. This test drilling would better define location, feasibility and likelihood of
finding favorable sites with the desired quantity and quality of sea water. This is beyond the scope of this study.

2.3 Sea Water Quality

Final Report
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The next step in the evaluation of the selected Jetties site was to determine the quality of the seawater at the proposed
intake point. The District began a testing program to determine water consistency with regards to total suspended solids,
pH, temperature, and oil and grease. In addition a single grab analysis was performed by a private laboratory on other
additional chemical analysis. Appendix B compiles the results of this testing. Table 2.1 summarizes these results.

Table 2.1 - Seawater Chemical Analysis

PARAMETER | VALUE
Calcium 389 milligrams/liter (mg/1.)
Magnesium 1,270 mg/L
Sodium 10,400 mg/L
Potassium 379 mg/L
Bicarbonate 151 mg/L
Sulfate 2,250 mg/L
Chlorides 19,300 mg/L
Nitrates ND
pH 8.19
Electrical Conductivity 62,500 umhos/cm
Total Dissolved Solids 35,074 mg/L
Total Suspended Solids 9-100 mg/L
Non-Volatile Organic Compounds 2 mg/L
Barium _ ND
Silicon Dioxide 4.0 mg/L
Strontium 7.12 mg/L
Qil and Grease 1.4 mg/L

2.4 Pre-treatment

To control the rate and type of possible fouling that can occur within the membrane element a pretreatment scheme
requiring a filtration system, acid and scale inhibitor was identified upstream of the RO system for implementation of
the pilot unit. The filter system was used to minimize the total suspended solids loading of the feed water to the
membrane process. Acid and scale inhibitor were utilized to prevent scale formation and precipitation of calcium

carbonate on the membrane surface.

The JelCleer filter functioned as pretreatment filtration for the reverse osmosis system. The JelCleer filter is a proprietary
filtration system developed by Argo Scientific. The system consists of a medium composed of small alumina beads,
which are coated with a polymeric substance. The beads themselves are not capable of fine filtration, but when coated

NRS/BOYLE ' Final Report
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should provide the benefits of polymer-enhanced coagulation. The filter operates at about 2.5 to 5 gpm per square foot
loading rates. The filter is backwashed when pressure drop exceeds about 15 psi. The polymer coating was replaced once
during pilot testing,.

The filter supplied was a 4.5-foot diameter by 6 foot sideshell pressure vessel equipped with piping and valves sufficient
to allow operation and manual backwashing. Design capacity of the filter was 80 gallons per minute (gpm) at 5 gpm per
square foot. The intent of the JelCleer system is to provide the simplicity of a direct filtration system with the solids-
removal efficiency of a coagulation/sedimentation/filtration system.

Filter performance data (feed and discharge pressure, flow, and inlet and outlet turbidity) were recorded two to three
timesa day. In addition, the silt density index (SDI) of the filtered water was measured when filter data was recorded.
SDI is a measure of the number of particles contained in the water and their potential to foul the membranes. The data
recorded by the District during the pilot test is included in Appendix C. In addition to the operating data, the raw and
filtered water were sampled on July 23 and subjected to particle size and total organic carbon (TQC) analyses. The
results of the laboratory analyses are compiled in Appendix B.

Raw water quality, as measured by turbidity, during the test varied widely from a minimum of 0.8 nephelometric turbidity
units (NTU) to amaximum of 27 NTU. These variations had a substantial impact upon the filter. When the water quality
was poor, filter runs (between backwashes) were as short as four hours. It was soon observed that these short filter runs
generally coincided with the passage of a large ship through the adjacent ship channel. As a result, during the later
portions of the test the plant was not operated for about a day after the passage of a large ship.

The JelCleer filter provided an average of 94.2 percent removal of turbidity, which is about the same as the measured
particle removal efficiency of 94.6 percent for 20 micron and larger particles. Removal of 5 micron particles was about

83 percent.

Silt density Index (SDI) is often described as the best measure of the fouling tendency of a particular RO feed water.
Membrane warrantees often require that feedwater SDI be below a particular level, either 4 or 5 depending upon the
manufacturer. The best SDI produced by the JelCleer filter was 4.4, on July 23. This happened to be the same time that
samples were taken for particle size analysis. Thus, it is likely that the particle removal efficiency noted above represents
the best filter operation, and may not be representative of normal day-to-day operation.

Based upon the results noted, it does not appear that the JelCleer filter alone provides adequate pre-treatment for the RO
system with this difficult and highly variable surface seawater. If the JelCleer filter is used in a full scale plant treating
surface seawater, additional pre-treatment should be considered.

2.5  Reverse Osmosis Pilot Plant Description

This self-contained trailer mounted system, provided by Boyle Engineering Corporation, included the RO membranes
housed in fiberglass pressure vessels, a chemical feed system, a Wheatley-Gasso quintuplex plunger pump capable of
providing up to 1000 psig discharge pressure at 37 gpm delivered flow, a semiautomatic control system, and analytical
instrumentation. The process and instrumentation diagram on Figure 2.2 illustrates the system.

Final Report
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The RO system comes standard with two fiberglass pressure vessels arranged into two stages in series. The two stages
are interconnected such that the concentrate stream from stage one makes up the feed water for stage two. Each vessel
houses three membrane ¢lements for atotal of six membranes. The Hydranautics Model 8040-HSY-SWC 1spiral wound
membrane elements were selected for this study. These are a new generation of high specific flux/high surface area thin
film composite sea water membranes.

The chemical feed system allows for both scale inhibitor and acid to be introduced into the flow stream upstream of the
membranes. The system includes two 25 gallon chemical storage tanks and chemical metering pumps. The pilot plant’s
control system monitors the chemical levels in each of the storage tanks and shuts the pilot plant down if the levels drops

below a preset depth.

Analytical instrumentation installed on the RO system monitors water temperature, electrical conductivity of the feed
and permeate flow streams, pH of the feed water, and pressures throughout the system. The RO control system monitors
each of these parameters. Rotameters measure the concentrate, and permeate flow streams.

Final Report
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2.6  Pilot Plant Operation

The RO pilot unit was delivered to the Laguna Madre Water District on April 1, 1997. After setup and operator training
to the District’s staff, the pilot plant began operating on May 6, 1997 and ran during working hours (8:00 A.M. to 4:30
P.M.) for the three-month duration of the pilot study. Unmanned continuous operation was not possible because of the
relatively short backwash intervals required by the JelCleer filter.

The operator would first turn on the intake pump and establish filtration through the JelCleer filter. If pressure drop
through the filter indicated that backwashing would be required soon, he would perform the backwash prior to starting
the RO. Otherwise, when the RO supply tank was full, he would start the RO.

When operation of the pilot was established, the operator would record operating data on the log sheet and take samples
for analysis. Analyses performed by the District included inlet and filtered water turbidity of the JelCleer filter and

permeate water turbidity and bacteriological analysis.

The primary means of measuring filter performance was the silt density index (SDI) test. This test measures the tendency
of small particles contained by water to plug a 0.45 micron filter pad. The SDI test of the filtered water was generally

measured twice a day.

The plant would be allowed to run through the day with operator supervision. Log sheet data was taken at approximately
noon and again just before shutting the system down for the day. If filter pressure drop reached 15 psi, the RO system
would be shut down and the filter backwashed. After backwash the RO system would be restarted when sufficient filtered

water became available.

At the end of the day, the operator would shut down the RO system, and finally the intake pump. If necessary, the filter
would be backwashed. The plant would then be shutdown for the night.

The District’s operators recorded operating data twice a day. These readings consisted of feed water temperature,
permeate and concentrate flow rates, pressures throughout the system including feed, concentrate, permeate, interstage,
the pressure drop across the cartridge filter, and the electric conductivity of the feed and permeate flow streams. Samples
of the feed and permeate were also taken and sent to a private laboratory for analysis of anions and cations.

The pilot plant began operation at a recovery of 30 percent. Recovery is defined as the percentage of feed water that is
converted to "treated water" or permeate. This recovery was established from preliminary water quality analyses of the
expected feed water. Table 2.2 summarizes the operating conditions of the pilot plant.

Table 2.2 - Pilot Plant Operating Conditions

Raw/Feed Water Flow Permeate Flow Concentrate Flow Recovery
Stream (gpm) Stream(gpm) Stream (gpm)
37.0 11.0 26.0 30%

2.7  Operating Data
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SEA WATER DESALINATION FEASIBILITY STUDY
IN THE LAGUNA MADRE AREA

The data collected at the pilot plant was tabulated and analyzed. The following discussion is a summary of the
findings and conclusions of the analysis.

2.7.1  Pilot Plant

The reverse osmosis system was operated for a total of 225 hours during the pilot test. Essentially all of this time
was during the daytime, as it was necessary to continuously monitor the operation of the pretreatment filter.

Because of the relatively small amount of time the RO plant was operated, it is difficult to make fong-term
~ projections of membrane performance. However, the relatively high solids content of the RO feedwater provided
some data as to the performance of the membranes with a fouling feedwater.

The pilot RO unit operated at a relatively low average feed pressure of 735 pounds per square inch gage (péig). This
low feed pressure resulted from several factors:

The pilot operated at a relatively low recovery of 30 percent.
The membrane flux was kept to 7 gallons per square foot per day (gfd).
The membrane modules provided by Hydranautics are a new generation of high-specific flux, high surface area

membrane.

The average net driving pressure required to produce the 7 gfd flux was 266 pounds per square inch (psi). The high
solids content of the feedwater led to a relatively rapid buildup of pressure drop through the feed side of the
membranes. Initial pressure drop (as can be seen in Figure 2.3, Delta Pressure) was around 15 psig. After about 100
hours of operation, the pressure drop had increased to about 25 psig. It should be noted that the pressure drop was

calculated by subtracting the concentrate pressure from the feed pressure. These pressures were in the range of 700
psig, and were read from a pressure gauge with a full scale range of 1000 psig. It was impossible to read this gauge

closer than 5 psi.
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The increased pressure drop indicates that material accurnulated in the feed channel of the membranes. This material
restricted the flow of water in the feed channel, increasing the pressure drop. The RO membranes were cleaned after
about 200 hours of operation. It can be seen from Figure 2.3 that initial pressure drop for one reading only was
restored by the cleaning, indicating that the cleaning was successful in removing the particulate material.

2.7.2 Membrane Performance

The performance of the membrane elements is generally monitored by observing the relationship between flux and
pressure. Flux is expressed as permeate flow through a unit of membrane area measured in volume per square unit of
membrane surface area per day. In the United States flux has the units of gallons per square foot per day or gfd .

" Normalizing the flux consists of compensating for feed water temperature fluctuations and for osmotic pressure,

delta pressure, and permeate back pressure variations (a function of the feed, concentrate, and permeate TDS).

Ideally the normalized flux would be constant throughout the pilot study. A decrease in normalized flux indicates that
the membranes are scaling or fouling and that additional pressure is required to produce the same permeate flow.

An increase in normalized flux indicates that less pressure is required to produce the same permeate flow. Increases
in normalized flux generally indicates a shifting or tearing of the membranes which allows feed water to bypass the
membranes. The normalized flux for the pilot plant is plotted against hours of operation in Figure 2.4.

Figure 2.4 shows that after an initial drop (common to placing new membranes in service) the normalized flux
remained fairly constant, but with a very slight downward slope. Over the period of operation from about 4 hours to
200 hours, the normalized flux decreased from about 0.027 gallons per day per square foot per psi (gfd/psi) to about
0.025 gfd/psi, or about 7 percent. It is common practice to clean an RO system when the normalized flux has dropped
about 15 percent. Assuming that flux continues to drop in a linear fashion, it could be expected that cleaning would
be required after about 400 hours of continuous operation, or every 17 days. If operated at 8 hours per day, cleaning
would take place every 50 days. This cleaning frequency is much higher than would normally be experienced with
an RO plant and is a strong indication that the pre-treatment system was not performing adequately. As previously
mentioned, the RO membranes were subjected to a chemical cleaning on July 23 after about 200 hours of operation
in order to determine whether the normalized flux could be restored to its initial value. The cleaning consisted of a
low-pH cleaning, a high pH and detergent cleaning, and a final flush. The cleaning was successful in reducing
pressure drop through the membrane system approximately to its startup value. However, while normalized flux
improved slightly, it was not returned to its startup level.
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The average electrical conductivity of the feed water was 53,300 micromos per centimeter (umhos/cm), while the
average conductivity of the permeate was 833 umhos/cm. This indicates an overall conductivity rejection of 98.4
percent. Initial permeate conductivity was about 580 umhos/cm (salt rejection of 98.9 percent). Figure 2.5 displays
permeate conductivity over the course of the test. The figure shows a consistent increase in conductivity passage
over the period of the test. The cause of this increase is undetermined, but it is hoped that analysis of the membranes
after they are returned to the manufacturer will help determine the cause.

Samples of the RO permeate stream were taken on July 23 and delivered to a private laboratory for analysis. The
analysis results are included in Appendix B, and summarized in Table 2.3 below. The TDS shown in the table
represents approximately 1.3 percent of the TDS of seawater, indicating that actual salt rejection of the membranes

was about 98.7 percent.

Table 2.3 - Permeate Analysis Results

Constituent Value (mg/L)

Calcium 2.6

Magnesium 4.0

Sodium 162
Potassium 8
Bicarbonate 4

Chloride 249
Sulfate 35

Total Dissolved Solids 450

Final Report

NRS/BOYLE
2-13 December 1997



Conductivity (umhos/cm)

1200

1000

800

600

400

200

FIGURE 2.5
PERMEATE CONDUCTIVITY

50

100 150

Elapsed Operating Hours

200 250
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2.8  Pilot Plant Conclusions
Based upon the information gathered in the pilot test, the following conclusions can be drawn:
® Reverse osmosis can successfully be practiced on the Laguna Madre sea water.

® Using the latest, high-specific flux, high surface area membranes allows for a lower net driving pressure
operation, and hence a lower feed pressure to the membrane system than previous generation of membranes.

® Using the latest generation membranes, the energy requirement for producing a million gallons of potable water
from sea water is about 22,000 kilowatt-hour (KWHr) at 30 percent recovery, dropping to about 14,650 KWHr
at 50 percent recovery (assuming high pressure pump efficiency of 80 percent). This includes the energy
necessary for filtering the incoming seawater.

. While chloride concentration of the permeate approaches the Secondary Standard of 250 mg/L, the water

quality produced by the reverse osmosis process is generally very good compared to other South Texas
locations. At higher recovery, feed pressure and flux will be higher and salt passage will be lower.

. The JelCleer filter is not by itself a sufficient pretreatment for surface sea water at this location.
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CHAPTER 3 - FULL SCALE OPERATIONAL PARAMETERS

3.1 Full Scale Plant

For purposes of this analysis, it is considered an RO treatment facility capable of producing 1.0 mgd of product water
ata 50% recovery. The pilot plant operated at a 30% recovery with an average feed pressure of 735 psig. Increasing
the recovery to 50% will require a higher feed pressure (about 920 psig), but at a substantially reduced feed flow of
2.0 mgd versus 3.33 mgd at 30% recovery.

3.2  Source Water Quality

The quality of water is the most critical parameter with regard to membrane treatment processes. The options for
source of water at South Padre Island include: open sea intake and shallow beach wells.

The use of an open sea intake could prove to be an expensive option. The major cost factors associated with an open
sea intake include pipe layout, intake installation and permitting requirements. As with any surface water source the
cost and feasibility of treatment begins with primary filtration systems designed to remove suspended or floating
particles in the water source. The water quality from a sea intake would tend to be very inconsistent requiring the
implementation of a pre-treatment filtration system.

The use of sea wells is the preferred option and will be the one utilized for cost purposes. The use of shallow beach
wells allows the sea water source to be filtered by the sand rather than a pre-treatment system, so that it is generally
not necessary to install pre-treatment filtration. In some cases, supplemental filtration may be required, but it is
generally possible to use a less expensive filtration system than is required for an open sea intake. In an oceanfront
setting, it is possible to pre-filter sea water using an infiltration system called “Ranney Collector” well that creates
drawdown in the coastal setting, inducing the sea water to infiltrate into the beach sands and flow through the sands
into the well screens placed horizontally beneath the beach. In this manner, suspended particles in the sea water are
filtered out before reaching the membrane process, simplifying the treatment process and reducing treatment costs. A
Ranney collector well essentially consists of a reinforced concrete caisson that extends below the ground surface
with water well screens projected out horizontally from inside the caisson into the surrounding aquifer deposits.
Since the well screen in a collector well is placed horizontally at depth, more drawdown is available, so that higher
yields, per well site, are possible. This results in fewer wells being required to meet demand yields. For purposes of
cost estimation only one well collector with two laterals at a depth of approximately 50 ft is considered to obtain a

2.0 mgd feedwater flow to the RO treatment plant.

33 Pre-treatment

The results of the pilot test indicate that the JelCleer filter by itself does not provide adequate pre-treatment for the
RO system utilizing a surface sea water at this location. If the treatment system is provided with an open sea intake,
it will be necessary to provide pre-treatment filtration for the reverse osmosis system. Based upon the high solids
loading experienced during the operation of the pilot unit and the fact that a good percentage of the suspended solids
appear to be very fine, there are two primary choices for pre-treatment: (1) conventional treatment with
flocculation/sedimentation/filtration; and (2) membrane filtration.
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Studge disposal would be difficult on South Padre Island because of the lack of suitable disposal sites. Therefore,
membrane filtration would be selected as the most appropriate method of pre-treatment for an open sea intake. Most
membrane filtration systems presently in the United States are the “Memtech” microfilters provided by Memcor. The
microfilters are provided as modular units, nominally rated at 1 million gallons per day (mgd). However, for waters
containing significant suspended solids loadings, the filters should be operated at lower capacities.

As previously mentioned, however, the preferred option will be the use of shallow beach wells for which it is

assumed no pre-treatment filtration will be required. The pilot study required both acid and scale inhibitor injection
to prevent scale formation. Both of these pre-treatment processes will be required in the full scale plant.

3.4  Water Quality

The design feed water analysis along with the Fluid Systems ROPRO6 computer program was used to determine the
expected full scale water quality. This projection includes the feed, concentrate, permeate and final product flow
streams. Table 3.1 summarizes the expected water quality for each of the flow streams.

Table 3.1 - Water Quality Summary

Process Streams
Constituent Feed Concentrate Permeate (Before Post- Product (After Post-
(mg/L) (mg/L) treatment) (mg/L) treatment) (mg/L)

Calcium 389 777.1 0.9 20
Magnesium 1,270 2,537.0 3.0 3.0
Sodium 10,400 20,681.5 118.5 118.5
Potassium 379 752.6 5.4 54
Strontium 7.12 14.2 0.0 0.0
Barium nd 0.0 0.0 0.0
Bicarbonate 151 2359 2.1 100
Sulfate 2,250 4,545.1 57 5.7
Chloride 19,300 38,4074 192.6 192.6
Nitrate 0.0 0.0 0.0 0.0
Fluoride 1.3 2.6 0.0 0.0
Silicon 4.0 8.0 0.0 0.0
Dioxide
TDS 35,074 67,954 328 450

The product water goal for this plant is to have 2 TDS of less than 500 mg/l as the most cost effective means of

producing a better quality water than is currently.
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3.5 Post-treatment

Post-treatment requirements include lime beds for pH adjustment and corrosion control and chlorine for disinfection.

3.6  Permitting

Permitting was an issue during implementation of this pilot project. Several governmental agencies were involved in
this project. The U.S. Corps of Engineers had jurisdiction over the selected Jetties site. To conduct the study on
government property and especially near the jetties a U.S. Corps of Engineers permit was required before
implementation of this study. It took approximately two months to obtain this permit. In addition, the Environmental
Protection Agency (EPA) required a permit for the temporary sea water intake and discharge. The Texas Natural
Resource Conservation Commission (TNRCC) was advised and approved the pilot study. Appendix D compiles all
permit correspondence.  Thus, permitting the implementation of a full scale RO plant using an open sea intake could
not only take quite sometime to obtain but could also become a major expense. Concentrate disposal will require a
discharge permit regardless of the feed source (surface or beach wells) from the TNRCC and the EPA.

3.7 Concentrate Disposal

For the purposes of this analysis, it is expected that the concentrate discharge can be permitted to discharge into the

Laguna Madre, a hyper saline water body.

3.8 Geological and Hydrogeological Investigation

To better define the feasibility and cost effectiveness of Ranney collectors, the geology and hydrogeologic conditions
of prospective sites at South Padre Island must be evaluated to determine first if the site conditions appear favorable
for developing a sea water supply. Then site-specific detailed testing must be conducted to calculate the necessary
values for the hydraulic characteristics of the formation to enable well design and determination of well yields. The
cost estimates prepared include the investigation of these geologic and hydrogeologic conditions at South Padre

Island.
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4.1

CHAPTER 4- PROJECTED COSTS

Treatment Facility

For the purpose of this cost projection, basic assumptions were made and the best available information, including
surface sea water data, and actual pilot reverse osmosis operations, was used to determine the feasibility of treating
sea water in the South Padre Island area. The projected capital cost for the treatment system is shown in Table 4.1.

4.1.1

Capital Cost Factors

LOCATION - The initial planned location of the plant would be next to the existing Andy Bowie
Wastewater Facility. This offers the advantage of utilizing existing offices and other site facilities already
in existence at this site. In addition the concentrate could be blended with the effluent discharged from the
wastewater facility to prevent fresh water inflows into the Laguna Madre. Other advantages would include
improved pressure distribution resulting in a reduction of future water transmission capital expenditures.
Figure 4.1 illustrates the proposed layout.

SOURCE WATER QUALITY - The quality of water is the most critical parameter with regard to
membrane treatment processes. A shallow beach water collector well is the selected most economical
option for source of sea water supply at South Padre Island.

CONCENTRATE DISPOSAL -. For the purposes of this analysis, it is expected that the concentrate from
the membrane process can be permitted to discharge into the Laguna Madre, a hyper saline water body. This
is shown in Figure 4.1.

SIZE OF FACILITY - For purposes of this analysis, it is considered a treatment facility with a capacity of
1.0 mgd product water.

WATER RIGHTS - The Laguna Madre Water District as an ongoing process, purchases rights to obtain
surface water from the Rio Grande. These rights, if available, are purchased at an approximate rate of $800
per acre-foot. This one time capital charge was deducted from the capital cost of the project since there are
no water rights required for the use of sea water.
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Table 4.1 - Projected Capital Cost for Reverse Osmosis System

SEA WATER COLLECTOR WELL
COLLECTOR WELL $1,100,000
PUMPS AND CONTROLS $200,000
PUMP HOUSE $75.,000
TEST DRILLING $150,000
PROPERTY $30,000
TRANSMISSION PIPING $50,000

REVERSE OSMOSIS SYSTEM
MEMBRANE SYSTEM $1,000,000
FEED PUMPS $200,000
ENERGY RECOVERY TURBINE $100,000
CLEANING SYSTEM $75,000
INSTRUMENTATION AND CONTROLS $300,000
CONCENTRATE DISPOSAL PIPING $50,000
CONCENTRATE DISPOSAL PERMITTING $100,000
START UP AND TRAINING $80,000
SUPPORT SYSTEMS

BUILDING $600,000
CHEMICAL FEED SYSTEMS (Pretreatment & Post-treatment) $300,000
TREATMENT BUILDING PIPING $170,000
ELECTRICAL $350,000
STORAGE $500,000
HIGH SERVICE PUMP STATION $200,000
SITE CIVIL $150,000

TOTAL CONSTRUCTION COSTS $5,780,000
CONTR OH &V PROFIT @ 25% $1.445,000
Engr. Fiscal, Legal Admin @ 20% $1,156,000

TOTAL RO SYSTEM COSTS $9,537,000

NRS/BOYLE
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4.1.2  Operational Cost Factors

. PRE-TREATMENT - A major factor in the operationai cost of membrane treatment is attributed with the
quality of water. It is projected that sulfuric acid will need to be added for pH adjusted prior to the
membrane process and an antiscalant will be utilized to prevent premature fouling of the membranes.

. POST-TREATMENT - 1t is projected that caustic soda will need to be added for pH adjusted after the
membrane treatment process. Additional post-treatment such as lime beds would be required for corrosion
control and chlorine for disinfection.

] MEMBRANE REPLACEMENT - In a properly operated plant, membranes can be expected to last 4 to 10
vears, depending upon pret-treatment and the frequency of cleaning. With properly designed sea water
collector wells, it should be possible to obtain at least a five-year membrane life.

L] LABOR - Labor can be expected to require at least one operator working eight (8) hours per day, seven (7)
days a week, and one (1) maintenance technician working half-time at the treatment plant, for a total of 80
hours per week

. ENERGY COSTS -Power cost have a significant impact on the overall O&M cost. power costs. It is
considered a cost of $0.07 per KW.
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4.2  Cost Analysis

A summary of costs which includes total capital costs and an operation and maintenance cost analysis can be found
in Table 4.2. An interest rate of 6% was used to arrive at an annual payment for capital costs for 20 years.

CAPITAL COS' T PROJECTIONS:

Table 4.2 - Summary of Costs for RO System

$1,605,000

SEAWATER COLLECTOR WELL
REVERSE OSMOSIS $1,905,000
SUPPORT SYSTEMS $2.270.000
TOTAL CONSTRUCTION COSTS $5.780,000
OVERHEAD AND PROFIT @ 25% $1,445,000
ENG., FISCAL, LEGAL & ADMIN @ 20% $1,156,000
CONTINGENCIES @ 20% $1,156,000
TOTAL CONSTRUCTION $9,537,000
LESS WATER RIGHTS VALUE ($900,000)
TOTAL CAPITAL COSTS $8,637,000
PRODUCT WATER, MGD 1.0
ANNUAL DEBT SERVICE @ 6%, 20 YRS. $753,013
DEBT SERVICE PER 1000 GALLONS

OPERATION AND MAINTENANCE PROJECTIONS

$2.06

$467.000

POWER @ $0.07/KWH

MEMBRANE REPLACEMENT $50,000
CHEMICAL $61,000
LABOR $85,000
MAINTENANCE $50,000
CARTRIDGE FILTER REPLACEMENT $15,000
TOTAL TREATMENT O&M PER YEAR $728,000

TOTAL ANNUAL COST

OPERATIONAL COST/IOOO GALLONS _ _

$1.99

$1,481,013

TOTAL $$ PER YEAR

TOTAL $$/1,000 GALLONS $4.06
TOTAL $$/ACRE FOOT OF WATER PRODUCED $1,322.07
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APPENDIX A
WELL DRILLING INFORMATION
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SEA WATER DESALINATION FEASIBILITY STUDY
IN THE LAGUNA MADRE AREA

(1)

(@)

3

)

CHEMICAL ANALYSIS

Location:

Jetties Site Location
Sampling Point:

Sea Water Source

Date:

Various (See Enclosed Table)
Analysis:

Total Suspended Solids

pH

Temperature

Oil and Grease

Anions and Cations

NRS/BOYLE

Final Report
December 1997
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1222 E. Tyler Suite C
P.O. Box 2544
Harlingen, Texas 78551
Phone (210) 423-7409
Fax (210) 423-7482

MEMORANDUM
Date: January 13, 1997 LAS501
From: Jesus Leal, NRS Engineers
To: Mark Hurley, Boyle Engineering
Chris Martin, Boyle Engineering
Subject: South Padre Island R.O. Pilot Unit
The Laguna Madre Water District has been collecting samples twice a day at the proposed site
location of the R.O. pilot unit. These are the results for TSS, pH, and Temperature.
DATE TSS (mg/L) pH TEMPERATURE(°C)
Morning Afternoon Morning Afternoon Morning Afternoon
17197 64.8 79.2 8.1 e 11.3 ——
1/8/97 92.1 196.1 8.2 e 8.9 ——————-
1/9/97 38.4 54.8 8.2 ———— 8.7 ———
1/10/97 42.8 43.2 82 | e 14.2 R

The results on the TSS have been performed by allowing any collected sand in the sample to settle
before performing the TSS analysis. | have asked the laboratory to perform pH and Temperature in
the afternoons also. The District will continue sampling and conducting these analyses all week.

Jesus

: By

BROWNSVILLE

m DALLAS

HARLINGEN

B |ONGVIEW =

McALLEN

TEXARKANA
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CONSULTING ENGINEERS

MEMORANDUM

Date; January 22, 1997

From: Jesus Leal, NRS Engineers

To: lan Watson, Boyle Engineering
Mark Hurley, Boyle Engineering
Chris Martin, Boyle Engineering

Subject: South Padre Isfand R.O. Pilot Unit

Testing Update

1222 E. Tyler Suite C
P.O. Box 2544
Harlingen, Texas 78551
Phone (210) 423-7409
Fax (210) 423-7482

CF9611

The Laguna Madre Water District has continued collecting samples twice a day at the proposed site
location of the R.O. pilot unit. These are all the analyses resuits for TSS, pH, and Temperature..

DATE TSS {mg/L) pH TEMPERATURE(°C)
Moerning Afternoon Morning Afternoon Morning Afterncon

117187 64.8 79.2 81 |- 11.3 ————
1/8/97 921 96.1 8.2 ——— 8.9 —————
1/9/97 38.4 54.8 8.2 e 9.7 ————
1/10/97 42.8 43.2 8.2 ——— 14.2 ——————
1/13/97 168.1 (%) 303.2 () 8.3 8.2 9.0 7.0

1/14/97 187.2 (%) 174.4 (") 8.2 8.2 9.0 6.0

1/15/97 85.6 100.0 8.2 8.1 ‘9.0 11.0
1/16/97 44.8 48.4 8.2 8.1 8.0 10.0
1/17/97 28.8 46.0 8.2 8.2 8.5 12.0

() TSS Results on these two days include the co

BROWNSVILLE = DALLAS =  HARLINGEN

lected sand In the sample

E |[ONGVIEW =

McALLEN

m TEXARKANA



CF9611

The results on the TSS have been performed by allowing any collected sand in the sample to settle
before performing the TSS analysis (except on 1/13/97 and 1/14/97). | have asked the District to send

samples to a private laboratory to perform Oil and Grease analysis.

| have asked the District to stop sampling for TSS, pH, and Temperature, . Please let me know if
additional testing is necessary to determine pre-treatment requirements. Give us a call when ready to

discuss pre-treatment requirements

Saludos,

Jesus

cc: Bill Norris



P. 0. BOX 9000 - KILGORE, TEXAS 75663-9000 - 903/984-0551 — FAX 903/984-5914

Analytical Chemistry o Utility Operations

ORR

THE COMPLETE SERVICE LAB W
Page 1 of 1

M anmimmnn : TEST REPORT: R16209

Laguna Madre Water District
105 Port RA4.

Port Isabel, TX 78578-
Attention: Memo Perez

Sample Identification:Jetties Project
Collected By:Jarrod Martinez
Date & Time Taken:01/24/97 1345

Bottle Data:
#01. - O&B (Hexane Rinsed w/H2804-Teflen Lid)

#02 - O&G (Hexane Rinsed w/H2504-Teflon Lid)

Sample Matrix: Aqueous Liquid

Report Date: 02/03/97 Received: 01/24/97 Client: CAMS
PARAMETER RESULTS UNITS ANALYZED MAL METHOD BY
0il & Grease ND mg/1 1345 01/31/97 6 EPA Method 413.1 EAH

Quality Assurance for the SET with Sample R16209

...................... 4 % o e ® # ¥ = w & + ® » 4 w B B m o8 4 & ® B 4 4 8 B & uw s & & & » & s b 4 e momo k% s omoaow ok oeo=os o om s s o o= omow

Sample # Description Result Units. Dup/Std Value Spk Conc. Percent Time Date By
0Oil & Grease

Blank -0.0002 gramsg _ 1345 01/31/97 EAH

Standard 21 mg/1 20 105 1345 01/31/97 EAH

R16208 Duplicate ND mg/1 ND 0 1345 01/31/97 EAH

R16209 Spike grams .1032 92 1345 01/31/97 EAH

MAL is our Minimum Analytical Level/Minimum Quantitation Level. The MAL takes into account the Instrument Detection Limit (IDL),

Method Detection Limit (MDL), and Practical Quantitation Limit {(PQL}, and any dilutions and/or concentrations performed during

sample preparation (EQL).

Qur analytical result must be above this MAL before we report a value in the "Resultsa" column of our report. Otherwise, we report -

ND (Not Detected above MAL), because the result is "<" (less than) the number in the MAL column.

These analytical results relate to the sample tested. This report may NOT be reproduced EXCEPT in FULL without written approval of

Ana-Lab Corp.

I certify that the results were generated using the above specified methods.

O Wt

C. H. Whitesidg&, Ph.D., President




28°d W0l

Laguna Madre Sampling Results, BC Labs, January 2, 1997

Ca

Mg

Na

K
HCG3
S04
Cl
NO3
pH

EC
TDS
T88
NVYOC
Ba
Silica
St

Oil & Grease

389
1270
10,400
379
151
2250
19,300
nd
8.19
62,500
21,100

0.42
7.12
1.4




SEA WATER DESALINATION FEASIBILITY STUDY
IN THE LAGUNA MADRE AREA

CHEMICAL ANALYSIS
(D Location:
RO Pilot Plant Location
2) Sampling Point:
JelCleer Filter Influent
(3) Date:
7/23/97
4 Analysis:
Total Organic Carbon
NRS/BOYLE Final Report

December 1997



P. 0. BOX 9000 ~ KILGORE, TEXAS 75663-9000 — 903/984-0551 - FAX 903/984-5914

‘ Analytical Chemistry o Utility Operations
4

-
THE COMPLETE SERVICE LAB

NRS Consulting Engineers
P.O. Box 2544

Harlingen, TX 78550-
Attention: Jesus Leal

Page 1 of 2
TEST REPORT: 350223

Sample Identification: Gel-Filter Influent

Date & Time Taken: 07/23/97 1245

Collected By: JAJ

Sample Matrix: Liquid Aqueous )
Received:  07/23/97 Client: NRS Report Date: 08/11/97

Results for Sample 350223

001 Total Organic Carbon 12.6 mg/l .4

EPA 415.2 02 08/07/97 1300 WOB

001 :I'otal Orgénic Carbbn

Sample Preparation Steps for 350223

e

e

SRRy i o
Fax This Report AS Soon As DONE! FAXED 08/11/97 10:54 KEK
Bottle Data for Sample 350223

#01 - Sm Plastic w/1+1 H2504
#02 - Sm Plastic w/1+1 H2S804

Quali the SET with Sample 350223

2 S

e
$2

Total Organic Carbon ( Analyzed: 08/07/97 1300 WOB Verified: 08/11/97 1006 WJP )
Standard 10.0 10.0 mg/l 100
Standard 10.1 10.0 mgf! 101
350595 Duplicate 0.6 0.6 mg/l 6]
350595 Spike 10.0 mg/l 97

MEMBEH

Continued

ACCREDITED



P. 0. BOX 8000 - KILGORE, TEXAS 75663-9000 — 903/984-0551 - FAX 903/984-5914

Analytical Chemistry o Utility Operations

Page 2 of 2
TEST REPORT: 350223

SET with Sample 350223

Total Organic Carbon ( Analyzed: 08/07/97 1300 WOB Verified; 08/11/97 1006 WJP )
LCS 5.14 4.90 mg/l 105

Bottle Tracking for Sample 350223
Bottle #: 01 Sm Plastic w/1+1 H2S504

07/24/97 20:36 AAJ Login

07124197 20:36 AAJ Main Walk in Cooler in Main
Bottle #: 02 Sm Plastic w/1+1 H2504 .

0712417 20:36 AAJ Login

07/24/97 20:36 AAJ ' Main Walk In Cooler in Main

EQL is Estimated Quantitation Limit. The EQL takes into account the Instrument Detectiocn Limit (IDL), Method Detection

Limit (MDL), and Practical Quantitation Limit
{PQL}. OCur analytical result must be above our EQL before we report a value for any parameter.

»

Otherxwise, we report

ND (Not Detected above EQL).

These analytical results relate to the sample tested. This report may not be reproduced except in full without written

approval of Ana-Lab Corp.

I certify that the results were generated using the above specified methods.

&y ylldad

C. H. Whiteside, Ph.D., President

MEMBEH

i ACCREOT 'rg B!




SEA WATER DESALINATION FEASIBILITY STUDY
IN THE LAGUNA MADRE AREA

CHEMICAL ANALYSIS
(D Location:
RO Pilot Plant Location
(2) Sampling Point:
JelCleer Filter Effluent
(3) Date:
7/23/97
(4) Analysis:
Total Organic Carbon
NRS/BOYLE Final Report

December 1997



P. 0. BOX 9000 ~ KILGORE, TEXAS 75663-9000 ~ 903/984-0551 — FAX 903/984-5914

ORE -

‘ Analytical Chemistry o Utility Operations
THE COMPLETE SERVICE LAB W

NRS Consuiting Engineers
P.0O. Box 2544

Harlingen, TX 78550-
Attention: Jesus Leal

Page 1 of 2
TEST REPORT: 350222

Sample Identification: Gel-Filter Effluent

Dafe & Time Taken: 07/23/97 1250

Collected By: JAJ

Sample Matrix: Liguid Agueous

Received:  07/23/97 Client: NRS Report Date: 08/11/97

..[xesults for Sample 350222

01 Total Organic Carbon 1.1 mg/l

001 Total Organic Carbon

SRR RIS SRR AR

0811197  10:54 KEK

A A A R

'Fax This Report AS Soon As DONE! T EAXED

Bottle Data for Sample 350

e

#01 - Sm Plastic w/1+1 H2SC4
#02 - Sm Plastic w/1+1 H2504

Quality Assurance for the SET with Sample 35022
1 -' alt

Total Organic Carbon ( Analyzed: 08/07/97 1300 WOB Verified: 08/11/97 1005 WJP )
Standard 10.0 10.0 mg/l 100
Standard 10.1 10.0 mg/l 10
350595 Dupticate 0.6 06 mg/l 0
350595 Spike 10.0 mg/l 97
MEMBER

2

ACCABEDITED

Continued




P. 0. BOX 9000 - KILGORE, TEXAS 75663-9000 — 903/984-0551 — FAX 903/984-5914

CORF.

THE COMPLETE SERVICE LAB

‘ Analytical Chemistry » Utility Operdtions
w

Page 2 of 2
TEST REPORT: 350222

Quality Assurance for the SET with Sample 350222

Rt pa SXER R R e i

Lo A e R

c Carbon ( Analyzed: 08/07/97 1300 WOB \Verified: 08/11/97 1005 WJP )
LCS 5.14 4.90 mg/l 105

T

Total Organi

Bottle Tracking for Sample 350222
Bottle #: 01 Sm Plastic w/1+1 H2S04

07724197 20:33 AAJ Login

07724197 20:33 AAJ Main Walk In Cooler in Main
Bottle #: 02 Sm Plastic w/1+1 H2504

07/24/97 20:33 AAJ Login

07/24/97 20:33 AAJ : Main Walk In Cooler in Main

EQL is Estimated Quantitation Limit. The EQL takes into account the Instrument Detection Irimit (IDL), Method Detection

Limit (MDL}, and Practical Quantitation Limit

{PQL) . Our analytical result must be above cur EQL before we report a value for any parameter. Othexwise, we report

NI} (Not Detected above EQL).

These analytical results relate to the sample tested. Thia report may not be reproduced except in full without written

approval of Ana-Lab Corp.

I certify that the results were generated using the above specified metheds.

(0,5, /It

C. H. Whiteside, Ph.D., President

MEMBER




SEA WATER DESALINATION FEASIBILITY STUDY
IN THE LAGUNA MADRE AREA

CHEMICAL ANALYSIS

(D Location:

RO Pilot Plant Location
(2) JelCleer f‘ilter Influent
3) Date:

8/14/97
€G] Analysis:

Particle Count
NRS/BOYLE Final Report

December 1997
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ANA
CORE

‘ Analytical Chemistry o Utility Operations
THE COMPLETE SERVICE LAB WP

NRS Consulting Engineers
P.O. Box 2544
Harlingen, TX 78550-
Attention: Jesus Leal
Page 1 of 2
TEST REPORT: 351952
Sample Identification: Gel-Filter Influent

Date & Time Taken: 08/14/97 1605

Collected By: Client

Sample Matrix: Liquid Aqueous

Received: 08/15/97 Client: NRS Report Date: 08/23/97

Results for Sample 351952

001 Particle Count 08/22/97 cou

R

08/22197  16:27 " KEK

Fax This Report AS Soon As DONE!  FAXED

Bottle Data for Sample 3561952 N 4 o o

T

#01 - Unpreserved

Bottle Tracking for Sample 351952

Bottle #: 01 Unpreserved
08/15/97 14:28 SKL Login
08/15/97 14:28 SKL Main Walik In Cooler in Main

EQL is Estimated Quantitation Limit. The EQL takes into account the Instrument Detection Limit (IDL), Method Detectiochi

Limit (MDL), and Practical Quantitation Limit
{PQL). Our analytical result must be above our EQL before we report a value fox any parameter.

ND (Not Detected above EQL).

EACGHEDITED!

Otherwise, we report

MEMBEHR

Continued
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‘ Analytical Chemistry » Utility Operations
-

THE GOMPLETE SEAVICE LAB ,
Page 2 of 2

TEST REPORT: 351952

These analytical results relate to the sample tested. This report may not be reproduced except in full without written
approval of Ama-Lab Corp.

I cextify at ghe results were generated using the above specified methods.

;lQ/‘-\—t

BilfPeery, Jr., M.S., Lak Manager,

MEMBEHR



P. 0. BOX 9000 - KILGORE, TEXAS 75663-9000 — 903/984-0551 — FAX 903/984-5914

Analytical Chemistry o Utility Operations

THE COMPLETE SERVICE LAB -
Aug —22—-97 pa 25F Coulter PC Diwvis<son DBE =80 3922 P.O4

= MULTISIZER AmuComp@ 1. 19 o p
age
CaULI El_—'l 23 Aug 1997

Filenamse; 13045307 Sampla Numbsr: i
Group |D: 13045
Sarmple 1D: ANA LAB
Commeant: WATER, LOT=351952-01
Qperator: J&
Eletinohaz: ISOTON
Dispersani: NO
Aparture Size: 200 urn Aporturg Cutrent 3200 uA
Channeis: 128 5 2151
Full Data, Lag Diamster Gain: 1
Coniral Method: ' Siphon 2000 ul
Elapsed Time: *$1.8 Secands
Raw Count 1985
Colnc, Comr, Counl: 1983
Acquired: 14:55 22 Aug 1997
Serial Numbar: | 21403444
Electrulyte Wal: 150 mi
Analylic Volume: 2000 ul
Sampla: 20 mi
Number
500
450 -
400 . :
N 350 7
1]
m 300
b
& 250 i
r
200
I
o 1850
I
100 |
]
50+ i
s} I = - T 1 1 ¥ T T 1 3
30 AD 50 &0 80 100 200

Particle Qiametar {pm)
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Analytical Chemistry o Utility Operations

ORF

THE.GOMPBLETE SERVICE LAS W
AugTZ?—Q? P3:255 Coulter PE Oivisdion 205 asc =2z F.Os T
1A MULTISIZER AccuComp® 1.19
' - : ’ Fage 2
COULILTE™ 22 Aug 1997
Number Stafistics (Arithmetic) 13045401 '
Calculalions from 4,187 um lo 146.0 pm
Number . 1928
Moean: 7.623 pm 95% Conf. Limlts: 7 496-7.750 pmn
Madiian: G.7563 pm s.D.: 2.84 pm
MeanfMedian Ratig: 1.127 Varance: 8.07 2
Mode: - " 4755um EA . b
Spac. surf. area: 0.595 rm2fmil Skewness: 1.73 Right skewed
: Kurtosis! £.32 Leptokuriic
% > 10 25 5G 78 S0
Size pm  11.69 8.134 /763 8,438 4,935
13045301
Channel Pacticle [m5 41 Cum > [en)i g Cum =
Number Diameler Volume “Welume Numbar Numbec
prn % % dmi frees
1 4,197 o 10000 @ 8,184
2 4.315 0 106,00 o 8,184
3 4.437 o 100.00 © 8,194
2 4.561 0 100.00 Lo} 8.194
s 4650 0.833 100.00 450.5 8104
& 4.822 . 0.84s e9,.11 443 7.743.5
7 4,957 0.287 985,17 425 7,301.56
8 5008 0.751 a7.18 297.8 6,876.5
9 5240 0.858 86,43 327.25 5,579
10 5.387 0937 895.53 314.5 8,261.75
11 £,538 1.17 g24.60 381.25 5.937.25
12 5694 1.00 93.43 28B4 .75 5,576
13 5.854 0.943 92 42 246.5 5.291.25
14 6019 110 91.48 283.5 5,044.75
15 6.188 117 8038 289.25 4,761.25
16 6352 0.960 89.21 196.6 4,522
17 : G.541 0.898 88.25 187 4326.5
18 - a8.725 1.23 8726 212.8 4 139.5°
19 6.914 1.29 . 88.03 204 3.6827
20 - ‘7.108 1.51 B4.74 221 . 3,723
21 . 7.208 1.68 B3.23 22525 3.502
22 T 7.519 1.95 : 81.58 246.5 3,27V6.75
23 7.725 1.83 70.56 20825 2.030.25
24 7.842 1.62 T7.73 170 2,822
2s 2165 1.58 76.10 181.5 2852
25 . , BaSS 1.73 74.43 153 2.400.5
27 . 8.&531 1.93 TAT0 167,25 2.337.5
=423 8872 1,64 077 12328 2.180.28
29 09.123 243 6913 198.5 2,057
3 9.379 2.2 €8.30 140.25 1,861.5
233 52.10 136 1,721.25

- 2.843
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Analytical Chemistry o Utility Operations

THECOMPLETE SERVICELAB WP . ]
Aug~22—oF ?S:ZGP‘ coulter PC DiviIsion . BOE 3I\/BD =322 F.O8
Tnts . " MULTISIZER AcouComp® 1.19 :

Paga 3

CC:L]L:i'ER 22 Aug 19957

13048 3704

Chanrel Parlicle DI Sum = Diff cum >
Number Diameter Velume Volume Mumbar Mumber
HmM % % fmil il
32 9,914 2.76 B1.77 148.75 1,585.25
33 10.16 3.69 5%.01 182.76 1,436.5
34 10448 2408 5552 93.5 1.252.785
38 10.77 2,52 53.25 108,25 1,380,285
38 11.08 2.87 5D.73 114,75 1,054
a7 11.29 3.5 AT TS 127.6 53525
38 11.71 3.25 4417 106.25 814.78
a9 12.04 2.54 40,92 765 7055
40 12.38 276 38.27 78.5 629
47T 272 3.87 3561 83.5 552.5
42 13.08 3.45 31.93 BO.75 459
43 1345 3.35 28.49 T2.25 378.25
44 13.82 3.43 25.14 88 305
45 14.22 2.56 21.71 4875 238
46 14.62 253 18.18 42.5 191.25
47 18.03 3.02 16.62 4575 148.75
48 15.45 12Q 13.59 17 102
40 15.88 1.5 32.4D 28.5 as
S0 16.33 141 10.45 . 17 582.5
51 16.79 i.158 9.04 12.75 42,65
52 17.26 1.25 7.89 1275 29.75
53 17.78 n} 6.64 v} 17
54 18.23 D 5.64 o 17
55 1B.76 a 6.6 ju] 17
85 18.28 4] 6.54 Q 17
57 18.83 0 6.64 Q 17
58 20.39 o 6,64 0 17
59 20.98 a 6.8 el 17
&0 21.55 o811 [ ) 4.256 17
&1 2215 , bal H.83 o) 12,75
[}4 22 78 fus 5.83 -Q 12,75
63 23.42 1046 583 4.25 12.75
64 2408 i) 4.79 o B.5
1] 2475 o 4.7 o 3.5
65 Z5.45 o - 4.7% o B.5
&7 - 26,16 1.45 4.79 4.25 8.5
68 § 26.849 Q 3,33 u] 4.25
89 . i a7 a 3.23 [u] 4.25
70 28,43 4] 3.33 4] 4.25
71 . Z29.23 (o] B8.33 13 .29
- T2 - 3005 0 3.32 o .25
73 1 30.90 a 33z v} A4.25
74 - 3177 Q 3.53 n} 4.29
75 " 3268 o 3.33 1] 4.25
768 33.58 [o] pe 1S [n] 4.25
77 34 .52 3.33 3.33 425 4.25
78 3549 0 s} ) [+
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THE COMPLETE SERVICE LAB WP
AUug-22-97 QI :28PFP Cou ltaer PL Divisson 305 IS0 IS22 P.O7

- Page 4

COULTER 22.Aug 1507

13045 #01 .
Channsl Particie ' Diff Cum > Diff Cum >
Number Diarneter YVolume Volume Number Number

K -3 Yo mil ml
79 26.49 o o] o] o]
B0 37.62 4] 0 o o3
81 38.57 Q- o o o]
82 39.85 0 0 o o
a3 40.77 ko] Q 0 o
B4 41.492 o) a] o o
85 43,10 o o 0 o
86 44 .34 1] 4] 0 o
87 45,85 0 o] o Q
88 <583 o] L] 0 a
-2 48.15 0 a a] Q
t=a) 4850 Q a o O
oi 50.90 a ] L] ]
92 52.33 o Q ] o
=i 52.80 4] o] g o
94 §5.31 Q o o o
85 58.87 g 3} 6] o
a5 5547 O 0 o o
o7 s0.11 vl Q0 Q 4]
o8 ' 61.80 Q Q 0 0
=22 53.54 ] ] 4] Y]
100 68.32 o o} 0 0
101 &7.16 o) o] 0 Q
102 £9.05 o o o ]
103 70.99 18] o] (o] o]
104 72.8& 4] [+] D [+]
105 75.05 a 4] 1} o]
1086 T8 ] O o o
107 78.81 o] (] ¢} L]
108 81.54 o] ] Q o
108 B3.84 Q ] Eo] 0
110 86.19 0 s o o
111 8362 0 a o o
142 91.14 s a x] 0
113 93.67 0 . o 0 0
144 26 31T 1) Q 0 L]
.18 99.01 o Q o 0
116 - - 101.3 Q v e} o
117 104.7 o] 4] qQ o
118 1076 a o al @
* 119 ’ 1105 e} o a Q
.~ 124 ; 3137 o} a a b}
;121 , 118.9 o} a 0 o}
R b1 120.2 1] Q 0 Q
123 123.6 a a 0 o]
124 127.1 o Iv] a o]
128 ' 130.6 ¢} 0 v} o}
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THE COMPLETE SERVICE LAB W@
ALg-22—-97 :?33 2REP Coulhor PC Divis Ion IO5 3Ian 3v2>2 , FP.as
. 3 MULTISIZER AccuComp® 1.19 . :

e | Page 5
COoOuUuULTE . 22 Aug 1997
13045801 .

Channel Particle Diff Cum = Dift Cum >
dNumber Diamstec - Volumes Volume Number Number
um 1S % frm! fral
-128 1343 o] 0 e} 0
127 128.1 0 0 fa] v]
128 142.0 a a Q o
146.0 0 o



SEA WATER DESALINATION FEASIBILITY STUDY
IN THE LAGUNA MADRE AREA

CHEMICAL ANALYSIS

(1) Location:

RO Pilot Plant Location
(2) JelCleer Filter Effluent
3) Date:

8/14/97
(4) Analysis:

Particle Count
NRS/BOYLE Final Report

December 1997
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w

THE COMPLETE SERVIGE LAB

NRS Consulting Engineers
P.O. Box 2544

Harlingen, TX 78550-
Attention: Jesus Leal

Page 1 of 2
TEST REPORT: 351953
Sample Identification: Gel-Filter Effluent
Date & Time Taken: 08/14/97 1605
Collecfed By: Client .

Sample Matrix: Liquid Aqueous
Receijved: 08/15/97 Client: NRS Report Date: 08/23/97

Results for Sample 35195

001 Particle Count Ses Attached

Analytical Details for Sample 351953

001 Particle Count 08/22/97 Ccou

Sample Preparation Steps for 351953

Fax This Report AS Soon As DONE! FAXED 08/22/97 16:27 KEK

Bottle Data for Sample 351953 _—

B =X

#01 - Unpreserved

Bottle Tracking for Sample 351953

Bottle #: 01 Unpreserved
08/15/97 14:30 SKL Login
08/15/97 14:30 SKL Main Walk In Ccoler in Main

EQL is Bstimated Quantitation Limit. The EQL takes into account the Instrument Detection Limit (IDL)}, Method Detection

Limit (MDL), and Practical Quantitation Limit

(POL) . Our analytical result must be above our EQL before we report a value for any parameter. Otherwise, we report

ND (Not Detected above EQL).

MEMBER

% Continued
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M ‘ Analytical Chemistry o Utility Operations
-

THE COMPLETE SERVICE LAB
Page 2 of 2

TEST REPORT: 351953

These analytical results relate to the sample tested. This report may not be reproduced except in full without written
approval of Ana-Lab Corp.

I certify that the results were generated using the above specified methods.

290

Bill Peery, Jr., M.S., Lab Managgr
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THE COMPLETE SERVICE LAB
Aug =22-97 93 Z28PF Coultar BPC DiSwisdan BEOS IEG Io22 2 .09

i MULTISIZER AccuCcmp@ 1.1% p
- age 1
cmg ILTER 22 Aug 1997

Fllename: 13p48b.8a1 | Sample Number; o
Sraup . 10: - 13045k
Sampile [D: AMA LAB
Commant L WATER, LOT= 351953-01
Operator: e
Electroiyte: ISOTON
Olsparsani NG
Aperiurg Size: 200 gm Apartare Current: 3200 ua,
Channals: 128 Ko : 2181
Full Data, Log Diameter Qain: 1
Caontrol Method: Siphon 2000 ul :
Etapasd Time: 11.5 Seconds
Raw Count: 203
Coins. Corr. Count: 204
Acquirsd: 15:02 22 Aug 1997
Sertal Number; 21403444
Elegirokde Vol: 160 ml
Anaftic Valurme: 2000 ol
sSample: 20 mi
Number
120
‘0
100 !
!
N :
IT] 30 -
m
b
-] (=18 by
¢
l 40—
m
I
204 .
O !‘1 U il I’ £ T 7 Y .. T T
4 20 30 =0 SO én BO 100 200

Particls Diameter {am)
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CORF

THE COMPLETE SERVICE LAB WP
Aug%ZZ—BT éB:ZSF" Coultar PC Divi=ian 3065 2RO RDZ22 P.1O
f .

) r MULTISIZER AccuCompa 119
: i Page 2
COLIILTER 22 Aug 1987

Nummnber Statistics (Arthmatic) 13C4Eb.#01
Calenlaitons from 4,187 pm to 148.0 g
Number 282.Q
tean: 8.980 um 55% Conf. Limits:  6.323-7.855 ym
Median: . 5.801 um S0 5.39 pm
Mean/Median Ratio! 1.184 Variance: 29,1 um=
Mode: 4.889 pm CV 77.2%
Spec. surf. araa: 0.200 w2mil Skewness: 8,84 Righl skewed
Kurtosis: 97.2 Leptokuriic
5% = g 25 50 75 8d
Size pm 9083 7.041 5801 5108 %8681
13046b #01
Channet Rariicle Diff Cum = Eiff Cum >
Numiber Rismeter Volume wolume Number Number
urm % % sl mt
1 4.197 o 100.00 Q 1071 °
2 4.315 n} 100.00 Q 1,071
3 A.437 ja] 100,00 [ 8} 1,074
4 4,561 o 1Q2.00 [ 9] 1.071
5 4,690 0.328 40000 6.5 1.071
51 4,822 0,495 BO.67 1086.25 €34.5
Kd 40857 {.4509 98.18 BO.75 aE8.25
B 5.0a8 0281 9877 s1 BO7. S
g 5.240 0433 08.48 T2.25 i-cE=)
10 5.387 Q332 94.05 81 684.25
14 8.538 Q.301 ar.T2 #2.5 B833.25
iz 5,684 ©.359 7 42 46.78 580.75
13 5.854 0.248 a7.ns 29.78 544
14 &6.019 .X86 9681 425 514.258
15 &.188 0,593 85 43 51 47175
is B.262 0.547 95,92 51 420.75
17 B.541 0,495 95.28 42.5 38878
18 B.725 o484 04,38 38,25 32725
15 6.914 0.585 “ S4.40 42.5 289
20 - 7.108 0.445 83.81 2975 246.5
21 - 7.308 0.414 S3.27 25.5 216.75
22 C 7514 0.450 . 82495 25.9 181.25
23 TT25 6.082 g2.50 4.25 185,75
24 T.942 0.443 942 21.25 161.8
25 B.185 0.056 oi.98 4.25 140.25
28 3395 0.208 g1.88 8.8 126
z7 ' 8.631 04714 21,837 425 127.5
28 BB 0618 91.56 . 21.25 123.25
29 9123 Q.403 0G94 12.7S 102
30 9.379 0.282 90.54 8.5 Ja.25
31 . 5.643 0,159 90,25 425 80.7%
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Analytical Chemistry o Utility Operations

* -
THECQMPLEFTE SERVICE AR _ .
AugTE?-Q‘.? :?3=2?F‘ Coultay PC Diwis-ion 30 IBO 392é P.31x
R MULTISIZER AccuComp® 1.19
- 1 b Page 3
COOLIILTE 22 Aug 1967
13045b 201
Chanpei Particle Oiff Curmy > Diff Cum >
Numther Diameater Valume Wolume Number Nuwber
L) Yo o fmi fml
3z o414 0.345 S0.09 8.5 76.5
33 1079 0. 187 89,74 &£.25 &8
24 1048 Q.204 a9.56 4,25 63.75
35 1077 0.443 £9.35 as 59.5
as 11.08 0.481 8g8.91 8,5 51
37 11.39 o3 88.43 o] 2.5
38 T1.71 o] BB.43 o 42.5
39 12.04 0.309 a8.43 4.25 S42.5
40 12.38 o aa.12 o 3B.25
41 12,72 D729 as.12 8.5 S8.25
42 13.08 L 87.39 ¢] 28.75
43 13.45 0 B7.39 Q 28.75
44 13.83 o B7.29 v 28.75
a5 14,22 0 87.38 o 26.75
a6 14 .62 g a7.39 o 29.75
47 15,03 a 87.29 o 2975
48 165.45 a 8739 o 2975
48 15.88 Q By.39 [¢] 2975
50 16,33 Q 7,38 e 29.75
51 18.79 0 87.39 0 29,75
52 17.28 2.73 BY 3G 12.75 29,75 -
53 17.75 v} 8486 a 17
54 18.25 Lol B4, 656 Q 17
S5 18,76 Q 84 65 a 17
58 19.29 q 84.66 4] 17
57 19.83 o 8466 o] 17
58 20,39 O B84.56 o] 17
fo1-] 20.96 o] 84.66 a 17
B 21.55 Q 84.68 Q 17
81 22.t5 ol 84.566 Q 17
[ 22.79 L] 84 655 o] 17
83 23.42 a B4.65 o] 17
&4 2408 a 84 66 Q 17
85 ' 24,75 o3 B84.68 a 17
., BB 2549 kol - Ba 6t o 17
87 . 26.15 317 84.66 4.25 17
D B8 28,50 o a1.49 4] 12.78
69 27 66 8] ‘ 81.49 a 12,75
Z7Q 28.4% a} 89.49 4] 12.75
71 . 25823 Q B1.49 g 12,75
72 30.05 4.30 2149 4.25 1275
73 . 30.90 a) 76.62 Q B8
Ta& . 3177 o 76659 G 8.5
75 32.66 o 76.89 0 85
=] 33.88 o] FB.89 o) B5
T 34 52 Q 75,69 Q 3.5
& 38.49 7.91 76,69 4,25 8.5
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*
THE COMPLETE SERVICE LAB W@

AUg-22-9F 03 :2Z27F Couliteaer FC Divis1on IDE 280 2ozz P.1l%
3 MULTISIZER AccuComp® 1.19 -
Fage 4

COLILTER 22 Avg e

130450 #01
Channel Particle - Diff CSurn = Oiff Cum >
Number Diameater Yolume Voluma Numbear NUmper
om U % ot Aml
78 35.48 a 8E.78 Q 4,25
ao 37.52 Q €8.78 a 4,25
81 38.57 a B8.78 o] £ 25
82 39.868 o] aa.78 (s} 4.25
83 40.77 fa] a8.78 [} 4.25
&4 41.92 1] 68.78 o 425
85 43.10 o] 68.78 o 4.25
5T A4_31 [s ] e8.78 o 425
87 45 65 e 83,78 o 4.25
BG 45,93 o] 8B.78 Q 4.25
a9 48,15 0 &8.78 a 4.25
ap 45 50 a 88.78 a 4,25
a 50.90 0 B8 78 a 4.25
a2 52.33 D €8.78 Q 4,25
93 53.80 o] 58,78 [ r] 4,25
o4 25.31 o G8.78 [»] 4,25
85 SB.87 Q aB.78 Q 4,25
56 58.47 o] &3.76 0 4,25
o7 60.11 [v] 68,79 [»] 4,28
o8 61.80 Qo 68.78 Q 425
o9 g3.54 2] 88.78 0 428
100 &65.32 C &8.78 o 425
101 5716 a €B.78 ju) 4,25
12 89.05 o] 6B.78 [} 4.25
103 70906 o 88.78 a] 425
104 T2.98 6878 aB.78 425 425
1086 75.04 [a] a Q a3
108 7T.15 o] o] Q 2]
107 79.31 D [s] a Q
108 81.54 Q [n] o] ]
09 83.84 o v Q o
110 88.19 o o] L a
111 8362 n] =) o o
112 e1.14 o ] e u)
113 93.87 4] . o [u] [+
114 86.30 0 Q Q a
115 98,07 la] o 4] Q
116 101.8 a C a 3] )
117 104.7 Q v} 0 g
718 107.8 Q [} [ »] o]
‘119 1106 [b] qQ Q Q
. 120 + 113.7 0 o] [y D
12 116.9 O o] Q ju ]
122 120.2 Lol o] L»] [¢]
128 123.6 s o] o) g
124 127.1 Q o o la]
L] o (o o

123 130.8
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THE COMPLETE SERVICE LAR W
ANg-22Z-97 OR:27F Goulter PC Rivision 208 IS0 Zoz= P.13

3 o MULTISIZER AccuComp® 1.19 ’

o had Fage &
COOLUILTE 22 Aug 1997
13045b.301

Channel Particle Diff Sum = DIff Catm >
Number Diamster Volume Volume Number Mumber
pm 2% % Al ml
126 1343 o n] o 4]
127 138.1 0 &} o ]
128 142.0 o 0 o o
146.0 [¢] Q



SEA WATER DESALINATION FEASIBILITY STUDY
IN THE LAGUNA MADRE AREA

CHEMICAL ANALYSIS
(1) Location:
RO Pilot Plant Location
(2) Sampling Point:
Permeate (Product Water) from RO Pilot Plant
(3) Date:
7/23/97
(4) Analysis:
Anions and Cations
NRS/BOYLE Final Report

December 1997
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‘ Analytical Chemistry o Utility Operations
4

L 4
THE COMPLETE SERVICE LAB

NRS Consulting Engineers
P.O. Box 2544

Harlingen, TX 78550-
Attention; Jesus Leal

Page 1 of 10
TEST REPORT: 350221

Sample Identification: RO Permeate

Date & Time Taken: 07/23/97 1255

Collected By: JAJ

Sample Matrix: Liquid Aqueous

Received: 07/23/97 Client: NRS Report Date; 08/11/97

Results for Sample 350221

SRR

{On Site) 6.2

002 Cation-Anion Balance 7.72717.97 meg/meq
003 Bicarbonate 4.00 mg/l 0.6
004 Carbon Dioxide 8.34 mgl/l 0.5
005 Carbonate ND mgh 0.5
006 Free Carbon Dioxide 4.82 mg/l 0.5
007 Hydroxide ND mgf 0.5
008 Ammonia Nitrogen 03 mg/t .02
009 Specific Conductance at 25 C 975 umho/cm
010 Total Dissolved Solids 450 mg/l 5
011 Temperature 21.2 degrees C A
012 Total Barium ND ug/ 10.0
013 Total Calcium 2.64 mg/l 0.0500
014 Total Iron 0.0930 mg/| 0.0500
015 Total Magnesium 4.04 mg/| 0.100
016 Total Manganese ND mg/| 0.0300
017 Total Potassium 7.92 mg/| 2.00
018 Total Sodium 162 mg/l 5.00
018 Total Strontium 27.0 ug/l 10.0
020 Silicon (as Silica, Si02) 2.07 mg/l 0.107
021 Chloride 249 mg/l 20.0
022 Fluoride ND mg/l 0.10
023 Nitrate ND mg/l 0.09
024 Sulfate 35.2 mg/l 20.0

4 mg/l 1

025 Alkalinity (as CaCO3)

026 Hydrogen Sulfide ND mg/| 0.050

MEMBER

% Continued
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‘ Analytical Chemistry o Utility Operations
L4

.
THE COMPLETE SERVICE LAB

Page 2 of 10

TEST REPORT: 350221

Analytical Details for Sample 350221

07/23/97 1255

A

001 pH (On Site) EFA Method 150.1

002 Cation-Anion Balance APHA 18th 1030F 08/08/97 NGT
003 Bicarbonate APHA 18th 4500-C02 D 07/31/97 17256 NGT
004 Carbon Dioxide APHA 18th 4500-CO2 D 07/31/97 1725 NGT
005 Carbonate APHA 18th 4500-CO2 D 07/31/97 1725 NGT
006 Free Carbon Dioxide APHA 18th 4500-CO2 D 07/31/97 1725 NGT
007 Hydroxide APHA 18th 4500-CO2 D 07/31/97 1725 NGT
008 Ammonia Nitrogen EPA 350.1 12 07/28/97 1000 RSV
009 Specific Conductance at 25 C EPA Method 120.1 07/23/97 1255 JAJ
010 Total Dissaolved Solids EPA Method 160.1 01 (7/25/97 0920 SKL
011 Temperature EPA Methed 170.1 07/23/97 1255 JAJ
012 Total Barium 7440-39-3 EPA Method 200.7 13 08/01/97 1604 WOB
013 Total Calcium 7440-70-2 EPA Method 200.7 13 08/01/97 1646 WOB
014 Total Iron 7439-89-6 EPA Method 200.7 13 08/01/97 1601 WOB
015 Total Magnesium 7439-95-4 EPA Methed 200.7 13 08/01/97 1646 WOB
016 Total Manganese 7439-96-5 EPA Method 200.7 13 08/01/97 1646 WOCB
017 Total Potassium 7440-09-7 EPA Method 200.7 13 08/01/97 1646 WQOB
018 Total Sodium 7440-23-5 EPA Method 200.7 13 08/01/97 1646 WOB
019 Total Strontium 7440-24-6 EPA Method 200.7 ] 13 08/07/97 1503 WOB
020 Silicon (as Silica, Si02) EPA Method 200.7 MOD 13 08/08/97 1027 WOB
021 Chloride EPA Method 300.0 01 07/28/97 1037 KLB
022 Fluoride EPA Methed 300.0 01 07/28/97 1037 KLB
023 Nitrate EPA Method 300.0 01 07/28/97 1037 KLB
024 Sulfate EPA Method 300.0 01 07/28/97 1037 KI.B
025 Alkalinity (as CaCO3) EPA Method 310.1 04 07/30/97 1100 BAP
026 Hydrogen Sulfide EPA Method 376.2 09 07/25/97 1600 RSV

Ammonia Distillation

Bottle Data for Sample 350221

Sample Preparation Steps for 350221

ﬁ#01 - Unpreserved Plastic

Fax This Report AS Soan As DONE! FAXED 08/11/87 10:54 KEK
pH of Metals Bottle upon Receipt <2 07/24/97 1932 AAJ
pH of Metals Bottle upon Receipt <2 07124187 1932 AAJ
Metals Digestion - Liquid 50/50 A/B/S 07/31/97 1600 GDG
500/500 07/28/97 1100 KBW

MEMBEH

Continued

IAGCREDITED!
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‘ Analytical Chemistry o Utility Operations
THE COMPLETE SERVICE LAB

Page 10 of 10
TEST REPORT: 350221

Bottle Tracking for Sample 350221

Bottle #: 15 ICP Preparation
07/31/97
08/01/97 07:02

1600 GDG Wet Lab - Bldg1
GDG Instrument Room 1

CAS is Chemical Abstract Service Registry Number. EQL is Estimated Quantitation Limit, and is the minimum analytical
level (MAL} or minimum cquantitation level (MQL). .

The EQL takes into account the Instrument Detection Limit (IDL)}, Method Detecticn Limit (MDL), and Practical
guantitation Limit (PQL). Our analytical result must be

above our EQL before we report a value for any parameter. Otherwise, we report ND (Not Detected above EQL} .,

These analytical results relate to the sample tested. This report may not be reproduced except in full without written

approval of Ana-Lab Corp.

I certify that the results were generated using the above specified methods.

Oy ks

C. H. Whiteside, Ph.D., President

MEMBER




SEA WATER DESALINATION FEASIBILITY STUDY
IN THE LAGUNA MADRE AREA

CHEMICAL ANALYSIS
(O Location:
RO Pilot Plant Location
(2) Sampling Point:
Permeate (Product Water) from RO Pilot Plant
3) Date:
7/23/97
(G)) Analysis:
Total Organic Carbon
NRS/BOYLE Final Report

December 1997
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‘ Analytical Chemistry o Utility Operations
THE COMPLETE SERVICE LAB &

NRS Consulting Engineers
P.O. Box 2544

Harlingen, TX 78550-
Attention: Jesus Leal

Page 1 of 2
TEST REPORT: 352318

Sample Identification: RO Permeate

Date & Time Taken: 07/23/97 1255
Collected By: JAJ
Sample Matrix: Liquid Aqueous
Received:  07/23/97 Clienft: NRS Report Date: 08/23/97
Other Data:
Reference 350221

Results for Sample 352318

001 Total Crganic Carbon ND mg/l 4

001 Total Organic Carbon EPA 415.2 06  08/21/97 0300 WOB

Sample Preparation Steps for 352318

Fax This Report AS Socn As DONE! FAXED ' 08/22/97 15:00 KEK

#01 - Unpreserved
#02 - Unpreserved
#03 - Unpreserved Glass
#04 - Unpreserved Glass
#05 - H2804 Preserved
#06 - H2804 Preserved
#07 - Unpreserved Glass
#08 - Unpreserved Glass

MEMBEHR

i Accnspt?!n!

Continued
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THE COMPLETE SERVIGE LAB WP
Page 2 of 2

TEST REPORT: 352318

Bottle Data for S 352318

#09 - Pressrved with NaOH and Zinc Acetate
#10 - Sm Plastic w/1+1 H2504
#11 - Sm Plastic w/1+1 H25804

#12 - NH3N TRAACS Autosampler Vial 06 (500 ml)
#13 - ICP Preparation 08 (50 ml)
#14 - |ICP Preparation 08 (50 ml)
#15 - ICP Preparation 08 (50 ml)

Quality Assurance for the SET with Sample 352318

= 24

Total Organic Carbon ( Analyzed: 08/21/97 0900 WOB Verified: 08/22/97 14:51 SAH)

Standard 10.3 10.0 MGI/L 103
Standard 10.5 10.0 MG/L 105
Standard 9.4 10.0 MG/L 94
351786 Duplicate 36.2 36.7 MG/L 1
351892 Duplicate 8.3 8.4 MG/L 1
351788 Spike 10.0 MG/L 94
351789 Spike 10.0 MG/L g4
LCS 4.98 4.80 MG/L 102

EQL is Estimated Quantitation Limit. The EQL takes into account the Instrument Detection Limit (IDL), Method Detection

Limit (MDL), and Practical Quantitation Limit
(PQL) . Our analytical result must be above our EQL before we report a value for any parameter. Otherwise, we report

ND (Not Detected above EQL).

These analytical results relate to the sample tested. This report may not be reproduced except in full without writt =

approval of Ana-Lab Corp.

I certify that the results were generated using the above specified methods.

L 00t

Bill Peery, Jr., M.S., Lab Managér

MEMBER




SEA WATER DESALINATION FEASIBILITY STUDY
IN THE LAGUNA MADRE AREA

APPENDIX C
OPERATIONAL DATA

NRS/BOYLE Final Report
December 1997
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Seawater Pilot Study T
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Laguna Madre Water District
Seawater Pilot Study

GelCleer Filter Data Collection Sheet
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Laguna Madre Water District
Seawater Pilot Study

GelCleer Filter Data Collection Sheet
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Laguna Madre Water District

Seawater Pilot Study
ﬁ GelCleer Filter Data Collection Sheet
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Laguna Madre Water District

Seawater Pilot Study T
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Laguna Madre Water District
Seawater Pilot Study
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Laguna Madre Water District
Seawater Pilot Study

GelCleer Filter Data Collection Sheet
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Laguna Madre Water District

Seawater Pilot Study z
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Seawater Pilot Study 3
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DEPARTMENT OF THE ARMY
GALVESTON DISTRICT, CORPS OF ENGINEERS
P.O. BOX 1229
GALVESTON, TEXAS 77553-1229

REPLY TO
ATTENTION OF: March 4 1997
’

Real Estate Division

SUBJECT: License No. DACW64-3-97-34, Brazos Santiago Pass and
Jetties, Brazos Island Harbor Project, Texas

Mr. Jesus Leal

NRS Consulting Engineers
P.O. Box 2544 sy
Harlingen, Texas 78551 — o/

Dear Mr. Leal:

We have enclosed a fully executed copy of the subject
license which authorizes Laguna Madre Water District to conduct a
Reverse Osmosis Pilot Study on Government property at the lorth
Jetty - Brazos Santiago Pass, South Padre Island, Texas. Your
check has been deposited with our Finance and Accounting Office.

We draw your attention to Condition 17 of the license. This
license is valid only if you have also obtained the Department of
the Army Permit addressed in 17.C.

Please call Ms. Joy Smith of my staff at 409-766-3144 if you
have any questions. Thank you.

N

Sincerely,
/ /’/
A //‘/(;//;,{/ -*ZJW’
ichard W< Harrlson
Chief, Real Estate Division

Enclosure



DEPARTMENT OF THE ARMY
GALVESTON DISTRICT. CORPS OF ENGINEERS
P.O. BOX 1229
GALVESTON, TEXAS 77553-1229

REPLY TQ -
ATTENTION OF March 24, 1997

Evaluation Section

SUBJECT: SWG-97-07-003

Laguna Madre Water District
105 Port Road
Port Isabel, Texas 78578

Gentlemen:

You may procecd with the installation of intake and outfall structures
associated with an experimental reverse osmosis unit, which you proposed in
your February 21, 1997, letter. A copy of your plans in five sheets is enclosed.
Your letter resulted in the initiation of the pre-discharge notification proce- -
dure specilied for Nationwide Permit 7. Your agent, Mr. Jesus Leal, NRS
Ingineering, was notified by telephone on March 21,1997, that the District
Engineer has delermined that the work is authorized under Nationwide
Permit 7. The project is located in Brazos Santiago Pass, north jetty, Jetlies
Restaurant, South Padre Island, Cameron County, Texas.

Nationwide Permitl 7 authorizes the construction of cutfall structures and
associated intake structures where the effluent from the outfall is authorized,
conditionally authorized, or specifically exempted, or are otherwise in
compliance with regulations 1ssued under the National Pollutant Discharge
Elimination System Program (seclion 402 of the Clean Water Act). This
nationwide permit does not obviale the need to obtain other Federal, State, or
local permits required by law nor does il authorize any injury to the property

rights of olhers.

This verification is valid for 1 year. Plzase letme know when you com-
plete your project by returning the enclosed pre-addressed post card. If you
lhave any questions concerning this matter, please contact the Project
Manager, Marcel Duronslet, at the letterhead address or by telephone at 409-

766-3995.

Sincerely,

Robert W. Heinly

Leader, South IEvaluation Unit

Enclosures

l Copy Furnished: Mr. Jesus Leal, NRS Engineering, 1222 East Tyler, Suite C,
Harlingen, Texas 78551



NO. DACW64-3-97-34

DEPARTMENT OF THE ARMY LICENSE
BRAZOS SANTIAGO PASS, BRAZOS ISLAND HARBOR PROJECT

CAMERON COUNTY, TEXAS

THE SECRETARY OF THE ARMY, hereinafter referred to as the
Secretary, under authority of General Administrative Powers, hereby
grants to LAGUNA MADRE WATER DISTRICT, Cameron County, Texas,

hereinafter referred to as the grantee, a license to conduct a
Reverse Osmosis Pilot Study at the North Jetty on the south end of
South Padre Island, over, across, in and upon lands of the United
States, as identified in Exhibits A, B and C, attached hereto and
made a part hereof, hereinafter referred to as the premises.

THIS LICENSE is granted subject to the following conditions.

i. TERM

This license is granted for a term of SIX (6) MONTHS, beginning 24
February 1997 and ending 23 August 1997, but revocable at will by

the Secretary.
2. CONSIDERATION

The grantee shall pay in advance to the United States the amount of
ONE HUNDRED THIRTY FIVE AND NO/100 DOLLARS ($135.00), in full for
the term hereof, payable to the order cof the Finance and Accounting
Officer, U.S. Army Corps of Engineers, and delivered to District
Engineer, U.S. Army Engineer District, Galveston, ATTN: Real
Estate Division (RE-M), P.O. Box 1229, Galveston, Texas 77553-1229.

3. NOTICES

All notices to be given pursuant to this 1license shall be
addressed, if to the grantee, to Laguna Madre Water District, c/o
Mr. Jesus Leal, NRS Consulting Engineers, P.O. Box 2544, Harlingen,
Texas 78551; and if to the United States, to the District Engineer,
Attention: Chief, Real Estate Division (RE-M), P.O. Box 1229,
Galveston, Texas 77553-1229; or as may from time to time otherwise
be directed by the parties. Notice shall be deemed to have been
duly given if and when enclosed in a properly sealed envelope
addressed as aforesaid, and deposited, postage prepaid, in a post
office regularly maintained by the United States Postal Service.



4. AUTHORIZED REPRESENTATIVES

Except as otherwise specifically provided, any reference herein to
"Secretary", "District Engineer", or "said officer" shall include
their duly authorized representatives. Any reference to "grantee"
shall include any duly authorized representatives.

5. SUPERVISION BY THE DISTRICT ENGINEER

The use and occupation of the premises shall be subject to the
general supervision and approval of the District Engineer,
Galveston District, hereinafter referred to as said officer, and to
such rules and regulations as may be prescribed from time to time

by said officer.
6. APPLICABLE LAWS AND REGULATIONS

The grantee shall comply with all applicable federal, state, county
and municipal laws, ordinances and regulations wherein the premises

are located.

7. CONDITIONAL USE BY GRANTEE

The exercise of the privileges herein granted shall be:
a. without cost or expense to the United States;

b. subject to the right of the United States to improve, use
or maintain the premises.

c. subject to other outgrants of the United States on the
premises.

d. personal to the grantee, and this license, or any interest
therein, may not be transferred or assigned.

8. CONDITION OF PREMISES

The grantee acknowledges that it has inspected the premises, knows
its condition, and understands that the same is granted without any
representations or warranties whatsoever and without any obligation
on the part of the United States.

9. PROTECTION OF PROPERTY

The premises shall at all times be protected and maintained in

good order and condition by and at the expense of the grantee. The
grantee shall be responsible for any damage that may be caused to
the property of the United States by the activities of the grantee



under this 1license, and shall exercise due diligence in the
protection of all property located on the premises against fire or
damage from any and all other causes. Any property of the United
States damaged or destroyed by the grantee incident to the exercise
of the privileges herein granted shall be promptly repaired or
replaced by the grantee to a condition satisfactory to saiad
officer, or at the election of said officer, reimbursement made
therefor by the grantee in an amount necessary to restore or
replace the property to a condition satisfactory to said officer.

10. INDEMNITY

The United States shall not be respon51b1e for damages to property
or 1n]ur1es to persons which may arise from or be incident to the
exercise of the privileges herein granted, or for damages to the
property of the grantee, or for damages to the property or injuries
to the person of the grantee’s officers, agents, servants or
employees or others who may be on the premises at their invitation
or the invitation of any one of them, and the grantee shall hold
the United States harmless from any and all such claims not
including damages due to the fault or negligence of the United
States or its contractors.

11. RESTORATION

On or before the expiration date of this license or its termination
by the grantee, the grantee shall vacate the premises, remove the
property of the grantee, and restore the premises to a condition
satisfactory to said officer. If, however, this license is revoked,
the grantee shall vacate the premises, remove said property and
restore the premises to the aforesaid condition within such time as
the District Engineer may designate. In either event, if the
grantee shall fail or .neglect to remove said property and restore
the premises, then, at the option of -said officer, the property
shall either become the property of the United States without
compensation therefor, or said officer may cause the property to be
removed and no claim for damages against the United States or its
officers or agents shall be created by or made on account of such
removal and restoration work. The grantee shall also pay the United
States on demand any sum which may be expended by the United States
after the expiration, revecation, or termination of this license in

restoring the premises.
12. NON-DISCRIMINATION
The grantee shall not discriminate against any person or persons

because of race, color, religion, sex, age, handicap, national
origin in the conduct of operations on the premises.



13. TERMINATION

This license may be terminated by the grantee at any time by giving
the District Engineer at least ten (10) days notice in writing
provided that no refund by the United States of any consideration
previously paid shall be made.

14, ENVIRONMENTAL PROTECTION

A. Within the limits of their respective legal powers, the parties
to this license shall protect the premises against pollution of its
air, ground and water. The grantee shall comply with any laws,
regulations, conditions, or instructions affecting the activity
hereby authorized if and when issued by the Environmental
Protection Agency, or any Federal, state, interstate or local
governmental agency having Jjurisdiction to abate or prevent
pollution. The disposal of any toxic or hazardous materials within
the premises is specifically prohibited. Such regulations,
conditions, or instructions in effect or prescribed by said
Environmental Protection Agency, or any Federal, state, interstate
or local governmental agency are hereby made a condition of this
license. The grantee shall not discharge waste or effluent from the
premises in such a manner that the discharge will contaminate
streams or other bodies of water or otherwise become a public

nuisance.

B. The grantee will use all reasonable means available to protect
the environment and natural resources, and where damage nonetheless
occurs from the grantee’s activities, the grantee shall be liable
to restore the damaged resources.

C. The grantee must obtain approval in writing from said officer
before any pesticides or herbicides are applied to the premises.

1S. EISTORIC PRESERVATION

The grantee shall not remove or disturb, or cause or permit to be
removed or disturbed, any historical, archeological, architectural
or other cultural artifacts, relics, remains or objects of
antiquity. In the event such items are discovered on the premises,
the grantee shall immediately notify said ocfficer and protect the
site and the material from further disturbance until said ocfficer

gives clearance to proceed.

i16. DISCLAIMER

This license is effective only insofar as the rights of the United
States in the premises are concerned; and the grantee shall obtain
any permit or license which may be required by Federal, state, or
local statute in connection with the use of the premises. It 1s
understood that the granting of this license does not preclude the
necessity of obtaining a Department of the Army permit for

4



activities which involve the discharge of dredge or fill material
or the placement of fixed structures in the waters of the United
States, pursuant to the provisions of Section 10 of the Rivers and
Harbors Act of 3 March 1899 (33 USC 403), and Section 404 of the
Clean Waters Act (33 USC 1344).

17. SITE SPECIFICS

A. Before implementing the Pilot Study, the grantee must have a
plan in place to completely remove the activity from the floodplain
at the end of the six-month license period, or at the threat of
floeding during the six-month period.

B. The wastes produced by the Reverse Osmosis process must be
identified, and the intended containment and disposal methods and
locations for the wastes must meet State standards.

C. A Department of the Army Regulatory Permit will also be required
for this action. Please contact Mr. Marcel Duronslet at 409-766-

3995.

THIS LICENSE is not subject to Title 10, United States Code,
Section 2662, as amended.

IN WITNESS WHEREOF, I have hereu%te—-set my hand by authority of the

Sec Zgggégzthe . this day of
W ' , 1997,

AN

TCHARD W. HARRISON

Chief, Real Estate Division
U.S. Army Corps of Engineers
Galveston bDistrict
Galveston, Texas

THIS LICENSE is also executed by the grantee this Zf;fﬁ

day of _Febrvary , 1997.

LAGUNA MADRE WATER DISTRICT

4 i,@,!% -

Name:® €dwn-do hlo P
Title: Grwe -l m;uglqu
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CONSULTING ENGINEERS P ani bz Haringen, Toxc 78551
; 2104237400 B
FAX 210 423-7482
2= - CF9611

Joe Rodriguez
Texas Natural Resource Conservation Commission
134 E. Van Buren, Suite 301

- Harlingen, Texas 78550

Re: Laguna Madre Water District
Sea water Desalinization Pilot Plant Permit Request

Dear Mr. Rodriguez:

As previously discussed, the Laguna Madre Water District is in the process of
conducting a sea water desalinization pilot study. Recent Drought conditions in the
area of the Rio Grande Valley has created the need to alleviate potential shortages of
surface raw water supply from the Rio Grande by possibly utilizing groundwater or
sea water resources. The project is located in Brazos Santiago Pass, north jetty,
Jetties Restaurant, South Padre Island, Cameron County, Texas. The site selected
for this pilot study is under the jurisdiction of the U.S. Corps of Engineers. We have
obtained a temporary permit to proceed with this project at this site.

The Reverse Osmosis Pilot Unit is mounted on a trailer bed. A temporary shack has
been built to protect equipment. The reverse osmosis pilot unit consists of pressure
vessels for membrane housing, high pressure pump, scale inhibitor feed system, acid
feed system, and filtration system. A 4" PVC intake pipe was extended from the
beach to a stand pipe located approximately 35 ft from the rock barrier. the pipe was
run on the bottom and attached to the-stand pipe. The intake pipe was run into the
temporary shack and connected to the intake pump. The intake pipe will provide the
feed to a 80 gpm filter which then provides the feed to a 50 gpm reverse osmosis
pilot unit. The concentrate and product from the reverse osmosis pilot unit will be
combined and directed to a 4" discharge line. The filter will be backwashed with
seawater at a rate of 185 gpm at least twice a day and the flow directed also to the
4" discharge line. The flows will be discharged back into the ocean.

BROWNSVILLE = DALLAS @ HARUNGEN = LONGVIEW @  BENTON AR TEXARKANA, AR



May 7, 1997 | . CFSB11
Joe Rodriguez
Page 2

Enclosed please find copies of the authorization letter from the U.S. Corps of
Engineers for use of the Jetties site. Also find copies of the drawings provided to this
agency for evaluation of the project. We will begin operations on May 7, 1997. The
. pilot unit will be in operation for a period of approximately 90-days. You have
provided you verbal permission to proceed with the project. Please provide us with a
written permission for record purposes. Please let me know if you have any

guestions or require additional information.

Sincerely,
NRS Consulting Engineers
/
Lo
sus Leal, P.E.

JL/bh

cc: Eddie Hernandez



Barry R. McBee, Chairman
R. B. “Ralph” Marquez, Commissioner
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John M. Baker, Commissioner

Dan Pearson, Executive Direcfor

TEXAS NATURAL RESOURCE CONSERVATION COMMISSION

Protecting Texas by Reducing and Preveniing Pollution

May 19, 1997

Mr. Jesus Leal P.E.

NRS Consulting Engineers
P.O. Box 2544

Harlingen, Texas 78551

Subject: Laguna Madre Water District; ID No. 0310005
Seawater Desalinization Pilot Plant

Dear Mr. Leal:

I have reviewed your permit request for the above referenced project previously discussed by

telephone on March 12, 1997. The project, located in the Brazos Santiago Pass, north jetty, South

Padre Island, Cameron County, Texas, consists of a reverse osmosis unit and related appurtenances

which will treat seawater at a rate of 50 gpm and the discharge water will be placed back into the

ocean. Based on information previously and currently provided, we voice no objection to the project.
. This letter serves to confirm permission previously given verbally.

Sincerely,

Jose A. Rodriguez, R.S. Y
Environmental Investigator

Public Water Supply Section
Water Program

JAR/jar

REriy Too RECION 15 » 134 15 Van Buren, Surre 301 » HARLINGEN, TEXAS 78550 « AREA Cope 210/425-6010 =+ Fax 210/412-5059

P.O. Box 13087 - Austin, Texas 78711-3087 - 512/239-1000



Harlingen, Texas 78551

~eum m [~ 1222 E. Ty'ef, Suﬂ'e C
T - _ P.O. Box 2544 I

CONSULTING ENGINEERS
210 423-7409
FAX 210 423-7482
August 29, 1997 CF9611

Wilma Turner (6 WQ-CA)
Environmental Protection Agency
Region 6

1445 Ross Avenue
Dallas, Tx 75202-2733

Re:  NPDES Application No. TX0116203
Laguna Madre Water District (R.O. Pilot Unit)
Withdrawal/Cancellation of Application

Dear Ms. Turner:

As per our phone conversation on August 28, 1997, the NPDES application previously submitted
was a request for a temporary permit. We have completed our activities for this project and will not
be necessary to continue processing of the permit application. We request withdrawal and

cancellation of the above referenced permit application.

Sincerely
NRS Consulting Engineers

sus Leal, P.E.
roject Engineer

cc! Eddie Hernandez
Bill Norris

BROWNSVILLE m DALLAS m HARLINGEN m LONGVIEW m BENTON,AR m TEXARKANA AR



gy"‘“ Py, UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
§ REGION &

%Fm 2 1445 ROSS AYENUE, SUITE 1200

DALLAS, TX 75202-2733
AL paah®
September 5, 1997

Anenct

REPLY TQO: 6WQ-CA

Mr. Eduarde Hernande:z
General Manager

Laguna Madre Water District
105 Port Road

Port Isabel, TX 78578

Re: NPLES Application Wo. TX0116203-Laguna Madre Water District
Dear Mr. Hernandez:

In accordance with your request of August 29, 1987 from Mr.
Jesus Leal of NRS Consulting Engineers, you are hereby notified
that your National Pollutant Discharge Elimination System (NPDES)
application for the above referenced facility has been
discontinued and void.

Any resumption of the discharge or any new discharge from
your facility without a permit will be uniawful. Should vou
again propose to discharge any pollutants from this facility to
waters of the United States, it will be necessary to file a new
NFDES application at least 180 days in advance of the proposed
discharge.

If you have any questions, please do nhot hesitate to contact
Wilma Turner at the above address or telephone (214) 665-7516.

Sincerely yours,

ayne Fontenot
Chief
Customer Service Branch

cc: Texas Natural Resources Conservaiion Commission

Mr. Jesus leal, P.E. Postit’ FaxNote 7671 [022 9 770 /g 7| Ak> 7

NRS Consulting Engineers - £
P.0. Box 2544 T Cuniferiny Pmr. Hernardez
Harlingen, Texas 78551 Co/Dept. Co,
Phang # Fnone #
Hm#4*£2.?_.1f€;§LZJ Fax &

TOTAL P.@&1



NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM
APPLICATION FOR PERMIT TO DISCHARGE WASTEWATER

STANDARD FORM A — MUNICIPAL

SECTIONI. APPLICANT AND FACILITY DESCRIPTION

Uniess otnerwise speclfled on this form all [lems are o be completed.

I an item Is not appllcable indicate ‘NA.*

Form Approved.
QM3 No. 2040-0086
Approval expires 7-31-88

FOR AGENCY UISE

lﬂfi

ADDITIONAL INSTRUCTIONS FOR SELLECTED ITEMS APPEAR IN SEPARATE INSTRUCTION BOOKLET AS INDICATED. REFER TO

BOOKLET BEFORE FILLING OUT THESE ITEMS,

1. Legal Name of Applicani
{see !nstructions)

2. Mailing Address of Applicant
(see Instructlons)
Number & Strest

Clty
State

Zip Code

3. Applleant™s Aulharized Agent
(sea Inslructlans}
Name and Tltie

Number & Street
City

Slate

Zlp Code

Telephaone

4. Previous Application
Il a previous application far a per-
mit under the MNational Poilutant
Olscharga Ellmination Syslem has
been made, glva the date of
application.

L}
| certity that t am famillar with the Information contained In Lhis application and that to the best of my knowledge and bellet

Is true, complete, and accurate. .

Fduardo Hernandez

Please Print or Type

Laguna Madre Water District

105 Port Road

Port Isabel .

Texas

78578

Jesus Leal, P.E.

NRS Consulting Engineers

1222 E. Tyler, Suite C

Harlingen
Texas .
18550
210 423-7409
Area - Number
Code
N/A

General Manéger

Title

such Informatton

Printed Name of Person Slgning

/

£

17 2

e

YR MO DAY

2k . <

SlJnalur’e ol Appllcant or Autharlzed

18 U.S.C. Section 1001 provides that:

Whoever, in any matier within the jurisdiction of any depariment or agency of the United States knowingly and wilfully falsifies, conceals or
fact, or makes any faise, fictitious or fraudulent statement or representation, or makes or

! . . .
covers up by any trick, scheme, or device a material
uses any false writing or document knowing same 1o coniain any false, fictitious or fraudulent statemernt or entry, shall be fined noi ore t

510,000 or imprisoned not more thun five years, or both.

Dale Applicalion Signed

han

FOR AGEMNCY USE

DY T SEE B S



FOR AGENCY USE

5. Facitity {see Instructians)
‘Giva the name, ownership, 2nd physi- --
cal iocation of the piant or other
opearating facility where discharge(s)
presantly occur{s) or wiil cccur.

Name -

Temporary Reverse Osmosis Pilot Treatment Plant

located on the Brazos Santiago Pass, North Jetty,

Jetties Restraunt, South Padre Island, Cameron
County TeXxas

Ownership (Public, Private ar
Bath Public and Privata).

KhPus Oprv DBPP

Check block if a Federal facility ClFeo
and give GSA Inventory Control
Number

Locations Channelview Road on Ncrth Jetty

Number & Slreet

Town of South Padre Island

Clty
Camercn

County

Texas

State

6. Discharge to Another Municipal

Facility {see |astructions}

a. Indicate it part of your discharge
is into a municipal waste trans-
port system undear another re-
sponsible crganization. If yes,
complete the rest of this item
and continue with Item 7. If no,
go directly to Item 7.

[Ives E] No

b. Responsible Organization
Receiving Discharge
MName

N/A

Number & Strest

City

State

Zip Code

N/A

¢. Facility which Receives Discharge
Glve the name af the facility
{wasta treatment plant} whicn re-
ceives and is uittmately respon-
sibte for treatment of the discharge
fram your faciilty.

o N/A
d. Averade Daily Flow to Fachity mygd P
{mgd) Give your average daily

flow into the receiving faciiity.

7. Facility Discharges, Numpber and
Discharge Volume (see instructions}
Specify the number af dlscharges X
described in this application and the’
volume of water ¢ischarged or lost
ta each of the categories below.
Estimate average volume per day in'
million gailans per day. Oo nat in-,
clude intermittent or noncontinuous
overflows, Dypassés or sesasonal dis-
charges from lagoons, holding
ponds, elc.

EPA Form 7750-.22 (7.73)

g



: Form Approved.
OMB No. 2040-0086
Approvai expires 7-31-88

FOR AGENCY USE

Number of Total Volume Dlscharged,
Discharge Palinls Million Gallons Per Day
. 1 0.075 mgd
To: Surface Water el
Surface impoundment with
no Effluent —_———
Underground Percciation —_— —_—
welt {Injection}
Other
0.075 d
Total Item 7 1 mg
If *other’ is specified, describe
If any of the discharges from this
facility are intermittent, such as from
overftow ar bypass polats, or are -
seasanai or periodlic from lagoons,
halding ponds, etc., complets (tem B.°
8, Intermittent Discharges
a. Facility bypass points None
Indicate the number of bypass ——
paoints for the facility that are
discharge points. {see Instructions)
b. Facitity Qverflaw Points None
Indlcate tha number of overflow ——
points to a surface waler (Or Lthe
facillty {see instructions).
¢. Seasonal or Periodic Discharge None
Points Indicate the number of P
palnts where seasanat disgharges :
occur fre.n holding ponds,
' . lagoaons, utc.
9. Cotiection System Type -
Indicate the type and length (In
mites) of the coilection system used
oy this facillty. (sse instructions}
Separale Slorm [JssT done
Separate Sanitary Osan .
o '
. Combined Sanitary and Storm M css
v
' Both Separate Sanitary and v
Combined Sewer Systems Oasc
Both Separate Storm and v
I Compined Sewer Systems [Ossc
Length miles .
I 10. Municipalities or Areas Served Actual Papulation
{see instructians) Name Served
|
I
NONE NONE
1

' Total Population Served

EPA Form 755022 (7-73) -3



FOR AGENCY USE

11. Average Daily industrial Flow
Totat estimated average dally waste
ftow from ail Ingustrial sources.

mad

Note: All major Industrles {as dafined in Section | V)
discharging to the munlcipal system must be
fIsted in Sectlon 1V,

12. Permits, Licenses and Applicatlons NOt Appllcable
List all existing, pending or denied permits, Hicensas and appllcations refated to discharges fram this facility. (see instructions)

For Rate Date Date Expiratlon
P
Issulng Agency Agency Use Tygreljfce:sr;nlt 10 Number Filed Issued Denled Date
Y R/MO/DA Y R/MO/CA Y R/MO/DA Y R/MO/DA

13. Maps and Drawings
Attach all required maps and drawings to the back of thls application, (see Instructians)

14, Addttional tnfoermatlon

N:.lt:nr;er' Information
] Project Location
2 Site Plan
3 Plan View -
4 South Side Cross Section l
5 West Side Cross Section
: - l

hY
.

EPA Form E7550—22 (7-73) [-4 Y U.S. GOVERNMENT PRINTING OFF(CE: 1975—628-068/448 3-1 .
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STANDARD FORM A—-MUNICIPAL

SECTION II. BASIC DISCHARGE DESCRIPTION

FORM APPROVED
OMB Na. 158—=R0106

FOR AGENCY USE

Compiete thiy saction for aach prasent of propaied dlscharge Ingdicated In Section |, itami 7 and 5, that Iy to JUrtace waters, Tha inciudes
Qlicharges (0 Othe: MUNICIDA! Hwelage LY3lemL in whlch the waslie walsr does ROl go through 3 trestment works Prior 10 being discnargea 1o
UTTace waters, DidCharges 10 waelllt Musl De G84CIIDed where {here are 3130 disCnargas 1o surtace waters from tnis dacitity. Separate
wescriptions of sach diecharye sre required sven if saverk; dischargas origiasie in the sama facllity. Afl values for an exitting ditcnarge shouta
D& rapresantstive Of Lha lwelve previcus Mmonins of opecation, 11 1nitis 2 BICPOKd dIKKNST 94, values should reflect Desl anginedring e3timates.

ADODITIONAL INSTRUCTIONS FOR SELECTED ITEMS APPEAR IN SEPARATE INSTRUCTION BOOKLET AS INDICATED, REFER TO
BOOKLET BEFORE FILLING OUT THESE ITEMS,

1.

Ducharge Jarisi No. and Name

Déscharge Operaling Diater

Discharge Lccation
POIICH! DOuNAariet within whniCt,
the point of discnarge 11 lo%awed

{1t appilcanie) Clty ot Town
Discharge Polnt Dmscription
{sa¢ Intiruchions)

Discnarge I3 Into (check one)

Stream (inciudes ditchet, arroyos,
and Gthet watercpures)

Estuary
Laks

Ocaan

Wall {tnjection]

Other

I ‘othar’ s chadiad, lmclrw;: lype

DHscharge Point — Lat/Long.
Siate the precite location ot the
Salint af gcharpe 19 the nearest
seconxl. (tme Instructlonts)

Discharge Serlal No,
{sa s inslructiant)

Discharye Nama
Give namae of discharge, I{ any -
(swe Instructions)

Pravious Discharge Sariai No
It ¢ pravious NPDES parmis
AL .L3UAN walt Made far they dede
g 2 (e L Sert on 1) peC.ide
previous Jischaige 1ar 13l numper.

Ditcharge 1o Bagin Date
It the dilkNAIgE Nas never '
occurred DUt b planned for some
fulure date, give the dale tne l
discharge wili bagin, i
!

Ditcharpe to Endg Date it the dis
Gharge 15 icneduied Lo De disk O
Hnued within the next 5 years,
give the date {within Dest estimaie)
1he dlf":hquc will eng. Give rea-
son for aiscontinuing (Nis dascnarge
in ltem 17,

Namae the

State

County

Latitude

L.ongltuae

001
201a
South Padre Island Reverse Osmosis Pilot Plant
20tp e
Qutfall
N/A
Lots S .
97 05
102, U
YR MO
98 08
X0ln ——
YR MO
Spensr il
ro3a Texas zror- |
Cameraon
291b 2830 | e
Islan
s South Padre Island ] o1
s | [STR ¥
O EsT
OLKE ’
éocz
weL
OotH
P ]
ees 97 bea. __9_____wN 22 SEC
26 4
Foy DEG. ———— MATN —_— SEC



DISCHARGE SERIAL NUMBER !
FOR AGENCY USE |

!

-
8. Discharge !ln:-nivlm Watsr Namae 1 i - i
Name e vevrorn e ot o . Brownsville Ship Channel Brazos Santiago
dlecnarge-(eae insiructions) Pass, Segment No. 2494 '
r -
For Agency Ue For Agency Use
Major | Minor| Sub po8<c 303:
17 the discharge i5 through an oui- 204> J
1all that extends beyond the thoreline
o H Delow the mean low water lina,
complate Itam 7,
7. Otfshere Ducharge
N/A
& DAischarge Distanca from Shore 2:7Ta toe!
B, Dutnargs Daptn Batow Water N/A -
Suriage 147> teet

- . .
1{ discnarge s 170mM 5 Dy Pasi Of 50 Overfiow DOINI Of 14 & 4£330NJ) AIECNarge from 4 1agoon, hodiag pona, atc., complate itamy B, 9 ar 10,

as applicable; and continue with ltam 11,

f. Bypas Discharyt [1e¢ instructiont)

a. Syphis Occurrance
Chec whnen Dypsss accurt
Wet weatner pa8s1 | [ ves é No

: ' Ory waather gota2 | [ ves @Xwo
b. Bypasi Frequency Give ihe
MIual OF APProvITEte NuMDer
of bypass inCIAENtY Def yaar,

wel Waziner TOAR1 | _____ _ lirmei per year

Ory \.‘Julncr 20882 _____timaes per year NONE
c. Bypars Durstisn Give Lhe -
average Ny pais Quidtion in hours,
wWet wasther 80! hours
| S nours NONE

Ory weather

d. Hypass Voiume Give the
aversge voluma per Dypas incidend,

In thousand galtons.
20041 — e __thoutdnd galloni per INnciaent

'NONE

Wet westher
Dry westher oSl thousand galions par incidant
e Syyass Repgrent Gilve regians \
o8

why Dypdis OCCUrt.

Procesd to item 11,

8. Overfisw Dcharga (see Instructions)

a. Ovarflaw Oceurrencs Check
whaen gverflow occurs,
! z2esat | Oves  RINo

Wet weatner ;
Dry weatnar poser| [ves [@No

i
bD. COvartlow Frequancy Glve the
aclual or approximate Incidents
D4l yadr.

el wentner P8 | .. __timei per year

NONE

OB . timel Der year

Dry weatner

EPA Form 7450-22 7273 I1-2



3

Owerflow Duration Give the
¥edraoe govertlow guratian In
houre

Yot wastner
Dry wasther

Overflow Yoiume Give the
Avarage volumae pa7 overflow
Incident In thousand gaitons.

Wat waatner

Dry weathar

Proceed to itam }1

10. SsatonsyPeriodic Discharyes

LR W
[ B

Strignai/Fenacic Dissharge
Frequency ' If discharge i3 inter-
mittent from § hoiding pand.
fagoon, stc., give tha actusl or
approximate numper af Limet
this dilcharge otcu, + Der year,

$astonat/Periogic Discharge
Volume Give tha average

volume per discNarpe cccurrence
in thousand gatons, -
Stasonal/Periedic Discharge
Duration Give the sverage qura-
Hon Of sach discnarge occurrence
In days.

Saa1)nai/Periadie Disgharye
Occusrence~Manths Check the
montns during the year wnen
tne dlscnarge normally oceurs.

Dischargs Treaimeni

Discharys Treaimant Dascripilon
DOwicripe walte aDatamant prac-
et ured 0N this dlachargse with
»briaf narrative. [Sae Imstruc-
tlans)

Faeem TG0 77 (7T

Nl

209c2

Taedl

N2

2104

P 3T ]

21 b

2184

111a

DISCHARGE SERIAL NUMBER

hours
NONE

Hours

trousand gallons per Incldent

thautang gallons par incidant

.._N__/_/._éllmcl Per yaat

FORM APPROVED
OME No 15§_RG 10C

FOR AGENCY USE

NONE

N/A
thoutand galions pet dlkcharge occurrence

N/A

days
Osan [OFes [Jmar
Oarr Omavy [JunN
Ouue QOauc [Oser NONE
Qoct Ow~ov ‘Jpec

This is a 90-day Reverse Osmosis (R.0O.)

Desalinization Pilot Study consisting of

a 4" intake pipe, intake pump)filter,

high pressure pump,” 50 gpm R.0. Pilot unit,gnd

4" discharge pipe.

-3

e

|




DISCHARGE SERIAL NUMBER U —
FOR AGENCY USE

|

b Discharge Treatmant Codas WF, WR
Uting 1he codes listea in Taple ¢ 231

. of the Instruction Booklet,

: detCribe tha waste apatemaent
Proceiset applieg 1o this dit-
snarge in the order in which
they occut, tf pastidia.
Separate ali cooes with coOmmas
excap! whare sipsnss sre utad
to geslgnate paratiel operations,

1t thh dlscharge 11 frem & municlpal waste
treatment plani (rct an overfiow Or
bypats), complets Itams 12 ana 13

12, Mant Dexlgn and Oparstion Manusis
Check wnich of the following are
Currently avaliaple

a. Enginsering Dmilgn Rapor’ 2tXa ]
N/A
b. OQgeratian and Maintensnce
Manual 21Lm D
13. Pant Design Datas (sae instructions)
s. Mant Desigh Flow ( mgd ) 213s — e, ga
D. PNt Deugn BOQ Ramovai (%) 213 % N/2
¢ Pant Deign N Ramoval {%) 213 L]
d. PMant Detlgn P Removal (%) 2134 “
8. Plant Desgn S5 ) smovat (%) 213 "
1. Mant Besan Oparstlon {year) 1Y ———
g Pant Last Majar Ravidon {yasr) 1131 ———————n
)

L

FPL Kurm 7850072 (7277) ii



DISCHARGE SERIAL NUMBER

14, Descriptlon of inftuent and Efftuent [see Instructions)

FORM APPROVED

oMB N

155-R51406

FOR AGENCY USE

lafluen Elfluent
In o 2> =
3 & £ y £ g -
Parameter and Code s 1 &= g3 - = 5‘
214 < < x i = t ¥ - _C_ e -
— — - 3 - B v v [V o
3¢ E g » & 2= £ X E
£z E = ] ¢ g E EZl €
< > < > - < T < L < z <l &
(1) (1) (3) 4) (53 (6) 1 (7)
Flow
Milbon gallons per day
50050 0.075 0.075 | === | ————- 5/5 60 G|*
pH
L aits 7.0 8.5 5/5 60 G| *
004 00 :
Temperature {winter}
*Fr o i o i __,____' —
74028
Temperature (summer)
'F
14027 68 68 43 77 5/5 60 | G| *
Fecal Sireptococci Baciena
Numbes/100 mi
74054 '

(Provide if availabic)

Fecal Coliform Baciena
Numbes/j0C mli

T4055

(Provide if aviilable)

Touw Coliform Baciera
Number/100 m]

74056

(Provide if available)

BOD 5-dsy
mg/!
. 00310 r
Chemicaj Oxygen Demand (COD) ’
mg/t
00340 i
(Pronide if available)
OR P )
Tota Organic Carbon (TOCY
mg/l ;
00680 :
(Provide if available)
(Either analy st ks acceplabk)

Chlorine —~Tota) Rendusl

my/l
50060

- ™

N. Pilat Plant



Parameter and Code
214

OISCHARGE SERIAL NUMBER

FOR AGENCY USE

14, Dﬁcrinllan of tnflusnt and Etfivanti (se¢ instructions) {Continued}

In{luent

Effluent

Annual Average
~ Value

~

S Annual Average

Lowest Monthly
~ Average Value

3

Averape Value

5 Highest Monthly

—

~ Fiequency of
Analysjs

LV
—

Numbes of
~ Analyses

—_
o

—

Samplc Type

'~
—

Toual Sclids

mg/l
00500

Totax] Dissolved Solids
mg/!
70300

21,100

21,100

5/90

7 -:al Suspended Solds

mg/l
00530

100

100

1250

3790

l Settleable Matier {Regdus)
ml/1 )
00543

Ammona (as N}
mg/}

- 00610
(Provid: U available)

Kjeldahl Nitrogen
mgh

00615

(Provide if available)

—_——

Niuate (as N)

mg/}

00620

(Provide Il available)

—— o —

Nitrite (s N)

mg/l

00615

(Provide if avuilable)

Phosphorus Total (as P)
my/l .
00665 *
(Provide if yvailable)

——————

Ditsolved Oxygen (DQ)
mgfl 3
00300

o ey

n-6




18,

Pani Controls  Check |1 the follow-
ing plant controlt are availabie

for this dlscharge

Ailternate powsr source for major
pumping Ocitity including thase

for coliection system Iift seations

Alarm for power of squipment
falture

z18

DISCHARGE SERJAL NUMBER

N/A

0 ars

O awm

FOR AGENCY USE -I

Additions| Infprmatian
ttam information
MNumber rmate
i
.
] Ld
i
i
L& I

A —

Balle o o
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ATTACHMENT 1
TEXAS WATER DEVELOPMENT BOARD
Review Comments for Laguna Madre Water District
Contract No. 97-483-202

The Texas Water Development Board recommends the following additions and
changes:

1.

10.

Page 2-6, 2nd para, last sentence, the word “analyses” is left out; the sentence
should read “results of the laboratory analyses are compiled in Appendix B.”

Also on page 2-8, 3rd para, first time that NTU is used, it should be written out with
abbreviation in parentheses. :

Figure 2.2, page 2-8, ‘GelCleer” is misspelled-also should there be a legend that
says what P11, PE, PSL, P12, etc stands for.

In most places throughout the report reverse osmosis is abbreviated R.O. but on
page 2.9, 2nd para (and maybe elsewhere too), RO is used. Abbreviation should
be consistent.

On page 2-10, flux given as galions per day per square foot and abbreviated gfd
{lower case) but on page 2-12 its units are given as gallons per square foot per day
and GFD {upper case). Be consistent. Units elsewhere in report are gfd in lower

case.

Consistency needed, when first time units are given it needs to be spelled out with
abbreviation in parentheses, and then abbreviations used afterward. Most of the
time this is done correctly, but there were a few times units appeared the initial time
as abbreviation and never spelled out.

Page 3-2, end of 2nd para, what does “derated” mean?
Page 4-4, 3rd para, “pre-treatment” typo.

In the cost estimate, the cost is reduced by $900,000 for less water rights value.
Is this present rights that are to be sold or is this future water rights that would have

to be purchased?

The use of reverse osmosis is a viable altermative, it is recommended that the cost
of other alternatives be documented.

N v



William B. Maddcn, Chairmax

December 5, 1997

Mr. Eduardo Hemandez
General Manager

Laguna Madre Water District
105 Port Road

Port Isabel, Texas 78578

Re: Review Comments for Draft Report Submitted by Laguna Madre Water District, TWDB
Confract No. $7-483-202 ' ‘

Dear Mr. Hernandez!

Staff members of the Texas Water Development Board have completed a review of the draft
report under TWDB Conltract No. 97-483-202. As stated in the above referenced contract, the
District will consider incorporating comments from the EXECUTIVE ADMINISTRATOR shown in
Attachment 1 and other commentors on the draft final report into a final report. The District
must include a copy of the EXECUTIVE ADMINISTRATOR's comments in the final report.

The Board looks forward to receiving one (1) unbound camera-ready original and nine (9)
bound double-sided copies of the Final Report on this planning project. Please contact Mr. J.D.
Beffort, the Board's Contract Manager, at (512) 463-7989, if you have any questions about the
Board's comments, ,

Y

ommy Kn S

Deputy Exécutive Administrator
for Planning

cc.  J.D. Beffort, TWDB
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