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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

° Data Collection and Evaluation

° Establish Optimum Water Quality for Treatment

L] 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

L 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 gatlons 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 cost and
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 geologic 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.

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

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.

NRS/BOYLE
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Table 1.1 - Summary of Costs

(CAPITAL COST PROJECTION.
SEAWATER COLLECTOR WELL $1,605,000
REVERSE OSMOSIS $1,505,000
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

OPERA TION 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

TOTAL ANNUAL COST

TOTAL $3 PER YEAR $1,481,013
TOTAL $$/1,000 GALLONS $4.06
TOTAL $3/ACRE FOOT OF WATER PRODUCED $1,322.07
NRS/BOYLE Final Report
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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
] 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 sife.

Final Report

NRS/BOYLE
2-1 December 1997



ANDY BOWIE PARK
DRILLING SITE NO. 1 & 2

ANDY BOWIE W.W.T.P.

SITE NO. 2
GULF OF
MEXICO
SCALE: 1" = 5000’
SOUTH PADRE
ISLAND
LAGUNA PADRE GRAND
MADRE DRILLING SITE NO. 3
PORT
ISABEL
=4
T

£| JETTIES
- SITE NO. 3

PORT ISABEL MARINA
SITE NO. 1

CONSULTING ENGINEERS

LAGUNA MADRE WATER DISTRICT
FIGURE 2.1

SITE SELECTION
SEA WATER REVERSE OSMOSIS PILOT PLANT
F\SERVER\JOBS\CFAT11\FIG2.1.0W8 PROJECT
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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 {dentified 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 SO 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

impiementation 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/L)
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
Silicen 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
times a 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 (TOC) 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

NRS/BOYLE
2-5 December 1997



SEA WATER DESALINATION FEASIBILITY STUDY
IN THE LAGUNA MADRE AREA

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 elements for a total of six membranes. The Hydranautics Model 8040-HSY-SWClspiral 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 set up 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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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 long-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 (psig). 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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SEA WATER DESALINATION FEASIBILITY STUDY
IN THE LAGUNA MADRE AREA

The increased pressure drop indicates that material accumnulated 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.

2.72 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 25 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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SEA WATER DESALINATION FEASIBILITY STUDY
IN THE LAGUNA MADRE AREA

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
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SEA WATER DESALINATION FEASIBILITY STUDY
IN THE LAGUNA MADRE AREA

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 (K WHr) 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.

NRS/BOYLE Final Report
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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
at a 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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Sludge 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.

34  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 389 771.1 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
Barium nd 0.0 0.0 0.0
Bicarbonate 151 235.9 2.1 100
Sulfate 2,250 4,545.1 5.7 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 a 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.

38 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 coliector 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 reguired 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 $100,0600
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
Continenc 20% $1,156.000

TOTAL RO SYSTEM COSTS 59,537,000
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4.1.2

Operational Cost Factors

PRE-TREATMENT - A major factor in the operational cost of membrane treatment is attributed with the
quality of water. Tt 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 - It 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 corresion

control and chlorine for disinfection.

MEMBRANE REPLACEMENT - In a properly operated plant, membranes can be expected to last 4 to 10
years, 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.

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.

NRS/BOYLE
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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

JprasEr

$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

OPERAT ION AND MAINTENANCE PROJEC: TIONS -

$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
OPERATIONAL COST/1000 GALLONS $1.99
TOTAL ANNUAL COST - i 181 i
TOTAL $$ PER YEAR $1,481,013
TOTAL $$/1,000 GALLONS $4.06
TOTAL $8/ACRE FOOT OF WATER PRODUCED $1,322.07
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APPENDIX A
WELL DRILLING INFORMATION
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SEA WATER DESALINATION FEASIBLILITY STUDY
IN THE LAGUNA MADRE AREA

(1)

2

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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CONSULTING ENGINEERS

lc

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

1 177797 64.8 79.2 8.1 R 11.3 ——

1/8/97 92.1 196.1 8.2 ———— 8.9 —

1/9/97 384 54.8 8.2 e 8.7 ———_—

1/10/97 42.8 43.2 82 | e 142 |

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 alsc. The District will continue sampling and conducting these analyses all week.

Jesus

-9/

BROWNSVILLE

m DALLAS

HARLINGEN

LONGVIEW

McALLEN

TEXARKANA



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

CF9611

= NS e

CONSULTING ENGINEERS

MEMORANDUM

Date: January 22, 1997

From: Jesus Leal, NRS Engineers

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

South Padre Istand R.Q. Pilot Unit
Testing Update

Subject:

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

DATE TSS (mg/L) pH TEMPERATURE(’C)
Maorning Afternoon Morning Afternoon Morning Afterncon

117197 64.8 79.2 81 e 11.3 e
1/8/97 92.1 96.1 8.2 B 8.9 ——
1/9/97 384 54.8 82 |- 9.7 nnm
1/10/97 42.8 43.2 82 |- — 142 | - —-
1/13/97 168.1 (%) 303.2 (M 8.3 8.2 9.0 7.0

1/14/97 187.2 (%) 174.4 (%) 8.2 82 9.0 6.0

1/15/97 85.6 1C00.0 8.2 8.1 9.0 11.0
1/16/97 44.8 48.4 8.2 8.1 8.0 10.0
1/47/97 28.8 48.0 8.2 8.2 8.5 12.0

() 155 Resuits on these two days include the collected sand In the sample

BROWNSVILLE m DALLAS = HARLINGEN ® LONGVIEW = McALLEN ® 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 1/13/87 and 1/14/87). | have asked the District to send

samples to a private laboratory to perform Qil 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 903/884-5914

THE COMPLETE SERVICE LAB W

lllll[lllllllllllllllIII[IIIIII'

Laguna Madre Water District
105 Port Rd.

Port Isabel, TX 78578-
Attention: Memo PereZz

Analytical Chemistry » Utility Operations

Page 1 of 1
TEST REPORT: R162095

Sample Identification:Jetties Project

Collected By:Jarrod Martinez

Date & Time Taken:01/24/97 1345
Bottle Data:
#01 - 0&G (Hexane Rinsed w/H2S04-Teflen Lid)
#02 - O&G (Hexane Rinsed w/H2804-Teflen Lid)
Sample Matrix: Agqueous 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 Methed 413.1 EARH

Quality Assurance for the SET with Sample R16203

Sample # Description Result Units Dup/Std Value Spk Conc. Percent Time Date By
0Oil & Grease
Blank -0.0002 grams 1345 01/31/97 EAH
Standard 21 mg/1 20 105 1345 01/31/97 EAH
R16208B Duplicate ND mg/1 ND [ 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).

Our analytical result must be above this MAL before we report a value in the "Results" 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.

Ana-Lab Corp.

This report may NOT be reproduced EXCEPT

in FULL without written approval of

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

O Wit

C. H. Whitesid€, Ph.D., President
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Laguna Madre Sampling Results, BC Labs, Jaguary 2, 1997

Ca

Mg

Na

K
HCO3
S04
Cl
NO3
pH

EC
TDS
TS5
NYOC
Ba
Silica
St

Qil & Grease

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

0.42
712
1.4




SEA WATER DESALINATION FEASIBILITY STUDY

{N THE LAGUNA MADRE AREA
CHEMICAL ANALYSIS
(1) 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.O. 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 Crganic Carbon 12.8 mg/| 4

_Analytical Details for Sam_g!g 350223

ot SRR

001 Total Organic Carbon o )  EPA 4152 ‘

Sample Preparation Steps for 350223

FAXED ' “osner 10:54 KEK

Fax This Report AS Soon As DONE!

Bottle Data for Sample 350223

#01 - Sm Plastic w/1+1 H2S504
#02 - Sm Plastic w/1+1 H2804

Quality Assurance for the SET with Sample 350223

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 mg/! - 101
350595 Duplicate 0.6 c.6 mg/l 0
350585 Spike 10.0 mag/l a7
MEMBEH

Continued

ACOREDIT & D)




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

‘ Analytical Chemistry o Utility Operations
L4

THE COMPLETE SERVICE LAB
Page 2 of 2

TEST REPORT: 350223

Quality Assurance for the SET with Sample 350223

A R R

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 H2504

07/24/197 20:36 AAJ L.ogin

07/24/97 20:36 AAJ Main Walk In Cooler in Main
Bottle #: 02 Sm Piastic w/1+1 H2504 .

07/24/97 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 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 written

approval of Ana-Lab Corp.

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

&5yl

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

MEMBEH

inccneul‘r!n:




SEA WATER DESALINATION FEASIBILITY STUDY
IN THE LAGUNA MADRE AREA

(D

CHEMICAL ANALYSIS

Location:

RO Pilot Plant Location

(2) Sampling Point:
JelCleer Filter Effluent
(3) Date:
7/23/97
) 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

CORF.

‘ Analytical Chemistry o Utility Operations
THE COMPLETE SERVICE LAB W

NRS Consuiting Engineers
P.O. Box 2544
Harlingen, TX 78550-
Aftention: Jesus Leal
Page 1 of 2
TEST REPORT: 350222

Sample Identification: Gel-Filter Effluent

Date & Time Taken: 07/23/97 1250

Collected By: JAJ

Sample Matrix: Liguid Aqueous

Received:  07/23/97 Clienf. NRS Report Date: 08/11/97

001 Total Organic Carbon .1 A

AR

LS A

Fax This Report AS Soon As DONE! 10:54 " KEK

T EAXED 08/11/97

Bottle Data for Sample 350222 N .

#01 - Sm Plastic w/1+1 H2504
#02 - Sm Plastic w/1+1 H2804

Quality Assurance for the SET with Sample 350222

RER

Total Organic Carbon ( Analyzed: 08/07/87 1300 WOB Verified: 08/11/97 1005 WJP)

Standard 10.0 10.0 mgfl 100

Standard 10.1 10.0 mgfl 101
350595 Duplicate 0.6 0.6 mg/l 0
350595 Spike 10.0 mg/l 97

MEMBER

Continued

ACCABDITED




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

‘ Analytical Chemistry » Utility Operétions
-

THE COMPLETE SERVIGE LAB

Page 2 of 2
TEST REPORT: 350222

Quality Assurance for the SET with Sample 350222

Total Organic Carbon ( Analyzed: 08/07/97 1300 WOB Verified: 08/11/97 1005 WJP )
LCS 5.14 4,90 ma/l 105
Bottle Tracking for Sample 350222
Botile #: 01 Sm Plastic w/1+1 H2504
07/24/97 20:33 AAJ Login
07724197 20:33 AAJ Main Walk In Cooler in Main
Bottle #: 02 Sm Plastic w/1+1 H2504
0724197 20:33 AAJ Login
07124197 20:33 AAJ : Main Walk In Cooler in Main

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

Limit (MDL), and Practical Quantitation Limit

(POL). Our analytical result must be above cur 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 withount written

approval of Ana-Lab Coxp.

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

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 Filter Influent
3) Date:

8/14/97
® Analysis:

Particle Count
NRS/BOYLE Final Report

December 1997
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‘ Analytical Chemistry » 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: 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

PEYERY

001 Particle Count See Attached

Anal ple 351952

ytical Details for Sam

001 Particle Count

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

Bottle Data for Sample 361952

#01 - Unpreserved

Bottle Tracking for Sample 351952

Bottle #: 01 Unpreserved
08/15/97 14:28 SKL Legin
08115197 14:28 SKL Main Walk In Cooler in Main

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

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

ND (Not Detected above EQL).

iAccHEDITED!

Otherwise, we repeort

MEMBEHR

Continued




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

‘ Analytical Chemistry » Utility Operations
4

THE GOMPLETE SERVICE 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 Ana-Lab Corp.

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

}lQ/“\—t

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

MEMBEHR

i‘cannITEn!
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THE COMPLETE SERVICE LAB w

Aug-—zz =27 pa Z2EP Coultey PC Dbiwistdon

MULTISIZER AocuComp® 1. 19

P". :

t:dULTER

Analytical Chemistry o Utility Operations

BO0B5 I80 3922

P.04

Pagse 1
22 Aug 1887

Filename: 13045.#07 Sampla Numbsr: 0
Group Dy 13045
Sample 1D ANA LAD
Comment: WATER, LOT= 351952-01
Qperator; J&
Electrohvie: ISOTON
Dispersant: NC
Aparture Size! 200 urn Aporiure Cutrent 3200 uA
Channels: 128 kKd: 2151
Full Data, Lag Diameater Gain: 1
Control Methed:  Siphon 2000 ul
Elapsed Time! " $7.8 Seconds
Raw Count 19E5
Coinc. Comr. Count: 1983
Acquired: 14:55 22 Aug 1887
Serial Numbar: L 214032444
Electrulyie Wol: 150 mi
Analylic Volure: ' 2000 ul
Sampla: 20 mit
Humber
500 -
450 .
400 :
N 350 i
H . n
o A00— ol
b
& 2504 ] ! il
r 5 sl
200— i ', g’ i
! ! i
o 150 : SN
I
1 H
S50 i" i -
oAl .
) T 7 T T T A L 3
4 5 30 A0 50 &Q 80 109 20a

Particle Diarnatar {pm)
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Analytical Chemistry o Utility Operations

CORF. g
THE-COMPLETE SERVICE LAB
Aug;2?_97 P3:=28, Coulber FPE Divisdion 205 asc spaz e.os
. w@r : MULTISIZER AccuComp® 1,12
' ik : : Page 2
COLULILTE™M 22 Aug 1997
NMumber Statistics (Arithmetic) 13045 401
Calculalions from 4,197 pm 10 146.0 pm
Number . 1928
Mean: 7.623 pm 95% Cont. Limlts:  7.49€-7.750 pm
Median. B.763 pm s.Da 2.84 prm
Meanriiedian Ratio: 1.127 Vartance: 8.07 2
Mode: - i 4755 um cA 3?_3;:.“1
Spae. surf. area: 0.595 m2rmi Shawness: 1.73 Right skewed
: HKartosis: 65.32 Laptokuric
a4 = 10 25 50 75 S0
Size pm  11.689 9134 8763 5438 4,935
13045301
Channel! Pacticle Dire Cum > o2} 8 CSum >
Number Diameter Volume *Wolume Numbar Numbec
pm % % dmil frrd
1 4,167 o 10000 ‘o 8,184
2 4315 Q 100,00 4] 8,184
3 a4.437 (] 13000 . O G,124
4 4.581 Q 100.00 o] 8,194
13 4650 0.888 100,00 4505 8194
& 4.822 X 0.845 99,11 492 7.,743.5
7 4,957 0.987 98.17 425 7,301,656
g 5,088 Q751 ar. 18 287.8 8,876.9
9 5240 0.858 896,43 2327.25 6,579
10 5.387 Q937 25.53 at4.5 8.261.75
11 &.538 117 94,60 381.25 5,837.25
12 5694 1.00 9343 ZB4 .75 . 5,576
12 5.854 ., 0.943 9242 246.5 5,291.25
14 B.019 1.14 91.48 283.5 5044.75
15 6,183 117 80.39 259.26 4.781.25
15 6,382 0.e60 89.21 195.6 4522
17 G.541 0.808 as.28 187 4,326.5
18 68725 1.23 87.26 212.5 41395
19 6.914 .29 - as.03 204 3.827
20 ‘7.108 1.51 84.74 21 . 3,723
21 7.208 1.68 83.23 22525 3.502
22 * 7.5%4 1.99 : 81.55 246.5 3276.7T5
23 7.725 1.83 70.56 20825 2.039.25
24 7242 1.62 I773 170 2,822
25 a1&s 1.68 T6.10 181.5 2882
25 . , 89S 1.73 74.43 153 2.480.5
27 8.531 4.93 7270 157.28 2.337.5
28 8,872 1,54 077 12328 2,180.25
22 2123 2,92 62.13 194.5 2,057
30 9.379 2.21 66,30 140,25 1,861.5
. 31 2.843 233 64,10 136 3. 721.25



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

Analytical Chemistry o Utility Operations

THE COMPLETE SERVICELAB WP _ . ]
Aug~E2a —g97 ?B:ZSP CouTlter PC Diwvi=sion . IDE I/O 3922 F.OB
iets . © MULTISIZER AccuComp® 1.18 :

Paga 3

COUL:i-ER 22 Aug 1957

13045701

Charyrel Pariicle DiF Sum =~ Diff Cum >
pNumber Diameter Volumes olume Mumbar Mumber
Hm % % sml fml
32 9.914 765 81.77 148.75 1.585.25
33 10.19 3.68 55.01 182.75 1,436.5
34 1044 2.05 5532 93.5 1.253.78
35 10.77 2.5 $3.26 108.25 +,360.25
a8 11.08 2.97 5D.73 114,75 1,054
a7 11,39 3.52 A7.78 127.6 93925
38 11.24 3.25 4417 106.25 B8141.78
38 12.04 254 40,92 785 T08.5
40 12.38 2.76 as.sy 76.5 629
4T q2.72 3.67 28561 a3. 8 552.6
42 13.08 3.45 231.93 BO.7S 459
43 13485 3.3 28.49 T72.25 378.25
44 13.82 3.43 25.14 242 305
+45 14.22 2,58 2171 45,78 238
A48 14.62 253 18.18 42.5 19125
47 15.03 3.02 16.62 46.75 148,758
48 1545 1.20 13.59 17 102
49 15.88 1.95 $2.40 25.5 as
a0 16.33 141 10.85 . 17 59.5
51 16.79 115 9.04 1275 A2.5
52 17.268 1.25 7.89 T275 29.75
53 17.76 u] 6.84 o 17
54 1B.23 a] 5.64 o 17
55 1B.76 a 5.64 Q 17
58 158.289 4] 6.54 O 17
57 19.B3 1] 6.64 Q ‘17
58 203.39 0 6,64 0 17
59 20.96 3] 8.684 Le] 17
&0 21.55 o811 5,64 4.256 17
&1 2215 5 q 8.53 0 12,75
[}4 Z22.78 a 5,82 -Q 12,75
&3 23.42 1.04 5.83 4,25 12.75
64 24.08 2 4,79 [s) 8.5
a5 2475 0 375 o 8.5
65 25.45 o - 4.79 4] B.5
&7 . 2618 1.48 4.79 4.25 85
68 ¢ 26.890 0 333 a] 4.35
89 . 27.66 Q 3as 0 4.25
7Q 28,43 [4] 333 ¢] 4.25
b . Z9.23 0 3.23 o £.25
-T2 . 30.05 s} 333 o} 2.25
v, 73 1 30.90 o 332 v} 4.25
74 - 31.77 o 3.33 o} 4.29
75 T 3268 ] 3.33 o} 4.238
75 33.68 a 335 o 4.23
77 34.E2 3.33 3.33 425 4.25
78 35.49 o] o] [v] &
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Analytical Chemistry o Utility Operations

THE COMPLETE SERVICE LAB W
Aug=-22—-97 PIF:=2SP Cou ltaer PL Divissaon 3I0s I JR=a P.O7

. Page 4

COULTER 22.Aug 1667

13045801 -

Channel Particie © Diff Cum > Diff Cum >

Numbear Diarneter Yolume Volume MNumber Number
e Ve . Yo fmi fmit

K4z 26.489 o o} O Le]

=] 37.82 Q 0 Q o

81 38.57 o o] L] Rod

a8z 39.66 0 Q 0 o

83 40.77 o] Q 0 o

B4 41.92 o) o] o o

85 43.10 8] s v} 2]

a6 44.31 a [+] s} o

87 45,55 0 [+ o a

a8 <4583 o] la] u} a

84 4815 Q [} ja} Q

L=a) 4350 a o o [+

ai 50.90 [ L] 2} Q

92 52.33 <] o] L] o

a% 52,80 Q D ] o

94 65.31 Q 4] o u]

895 58,87 L4} o o] o

a5 5847 v o o 3}

97 &80.11 a 0 0 3}

o8 ’ 61.80 Q Q 0 0

59 £3.54 ] o 4] 4]

100 65.32 o o 0 0

101 &7.18 o o 0 Q

102 £9.058 o ] [+ L]

103 70.99 o o] L+ 4]

104 72.9& o] (4] o] o

105 . 75.04 o [+] o [ ¢]

106 TrAas ] Q [»] o]

107 78.81 o] Q v} L]

108 851.54 C 0 Q o

108 83.84 Q Q ] o]

110 86.19 0 o o o

111 862 o a o v

142 891.114 1] «] o 0

113 g3.67 o . o o 0

144 96.30 o Q 0 1]

118 89.01 [»] qQ 0 0

v31E - - 101.3 Q o 0 o

117 104.7 0 0 a o

118 107.6 Q s} o Q

- 119 : 1105 o e] ] Q

« 120 ; 3137 o] o a b}

: 121 , 11 5.9 o a 0 o}

t 122 i20.2 a ] 0 Q

T 123 1236 a v ¢ (o]

124 127.1 o 0 Q D

128 © 130.6 o] a 0 Qo
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ANA“} ‘ Analytical Chemistry = Utility Operations
CORF. _ .
THE COMPLETE SERVICE LAB w
AUg-22-S57 '93: zeP Couitor PC Diwvision 305 3ED 3922 \ P.08a
et MULTISIZER AccuComp® 1.19 - : ‘.

N e | Page 3
COoOUULTE . 22 Aug 1997
13045 %501 .

Channel Particle Difr Cum = Ditt Cum >
MNumber Diamater - velumes Volume Number Numbsr
um o % ol fmi

128 1343 o 0 o

127 1381 e} o 0 o
128 142,83 a o 0
148.0 o o



SEA WATER DESALINATION FEASIBILITY STUDY
IN THE LAGUNA MADRE AREA

CHEMICAL ANALYSIS

(D 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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‘ Analytical Chemistry » Utility Operations
-

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

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

Results for Sample 35195

001 . See Attached

Analytical Details for Sample 351953

A

08/22/97 cou

001 Particle Count

Sample Preparation Steps for 351953

SR

Fax This Report AS Soon As DONE!  FAXED 08/22/97

16:27 KEK

Bottle Data for Sample 351953

#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 Cooler in Main

FQL is Estimated Quantitation Limit. The EQL rakes into account the Instrument Petection 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.

ND (Not Detected above EQL).

EACGRﬁDIT!D!

otherwise, we report

MEMBER

Continued
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H_Hﬂ ‘ Analytical Chemistry » Utility Operations
CORF. o
THE COMPLETE SERVICE LAB W
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 gemerated using the above specified methods.

~

UG

Bill Peery, Jr., M.S., Lab Managgr
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Analytical Chemistry o Utility Operations

- -
THE COMPLETE SERVICE LAB W@
Avg-22~97 .?3=26p coultar BC DSwisnion BE0s & 22z P .09

D AR MULTISIZER AccuComp® 1.18 R
- age 1
COULTER 22 Aug 1997
i 1

Filename: 130450801 . Sample Number; o
Group a0: - 13045k
Sample [D: ANALAR
CGomment CWATER, LOT= 351953-01
Operaten e
Electrolyte: ISOTON
Dispersand: NO
Aperture Size: 200 pm Apartre Current: 3200 uA
Channals: 128 Ka: : 2181
Full Data, Log Diameter Gain; 1
Caontrol Method: Siphon 2000 ul :
Elapssd Time: 11.8 Seconds
Raw Gount 203
Caine. Carr, Count: 204
Acquired: 15:02 22 Aug 1697
Serial Number: A1403444
Elegirolyie Vol: 180 ml
Analytic Valums: 2000 ul
Sample: 20 mil
Number
120~
|
100 !
E
N
T} 83 - "l
m !
b :]:_
e 50— R
v ‘-_
[kt 11
{ ap- i
m 1 |
I ,: 1 !
20+ ' | Al .
i : :
. Il A ET i -
?il!u‘. | £ I L TR B : 1
o T . 1 1 T T L) T T ] T T T T T T
4 g & FT & 14Q 20 30 <0 S50 eb BO 100 200

Partlels Diameter {(m)
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‘ Analytical Chemistry o Utility Operations
THE COMPLETE SERVICE LAB -
Aug-ZZ -7 93 262 coultar PC EHv-;su:-n I0B 3RO 3IRZ2Z P.1O
wew I MULTISZER AccuCompa 114 :

COULTER 22 Avs so07

4

Nurnbar Staiistics (Arithmeticy 1304Eb 301

Caleutaiions from 4,187 @m 1o 146.0 um

Number 262.0
Mean: B5.988 um §5% Conf. Limits: 63237 H55 pm
Mecdian: . 8.5901 pm S.0.: 5.39 pm
Mean/Median Ratio! 1.184 wariance: =01 ymz
Mode: 4.289 pm OO 77.2%
Spec. surf. araa: 0.200 m2/mil Skewness: 8,84 Righl skewed
Kurtosis: 97.2 Lepwhkurtic
% = 14 25 80 75 =5
Size pm = 9.083 7.011 5001 5108 4.881
13048b#01
Channet Rariicle Ditf Cum = Eiif Cum >
MNumber Pizrmeter Volume Volume Number Number
@M Yo % Jritl mit
1 4397 o $00.00 Q 1071 °
2 4.315 n} 100.00 (] 1,071
3 A437 4] 100.00 o 1,074
4+ 4.661 4] 10000 0 1,071
5 4,690 0.328 40000 6.5 1,071
[51 4,822 0,495 809.67 106.25 |a84.5
¥ 4057 0.809 98.18 80.75 aH8.25
8 5098 0281 Q877 S§1 B807.5
=1 5.240 0433 08.48 T2.25 TEG.S
10 5.387 Q.332 98.05 &1 884.25
11 5.538 0.301 Q772 #2.5 £33.25
i2 5,694 0359 97 42 46.78 580.78
13 5.854 0.248 ar7.0s8 29,78 5494
14 8.019 0286 o681 425 514.25
15 £.188 0,503 96.43 51 471,75
15 B.262 0.547 25.92 51 420.75
17 B.541 0,495 95.08 42.5 JIE8.78
18 - G.725 0484 94.88 28,25 32725
15 6.4aid 0.585 . 5S4 40 425 28
20 - 7.108 0.445 83,81 2975 246.5
21 - 7.308 0414 9337 255 216.75
22 S T7.514 0.450 : B2.493 25.% 191.25
23 TT25 0082 8250 425 165,75
24 T.942 0.443 92 .42 21.25 1616
25 B.185 0,086 51.98 425 140.25
=28 . 3.395 0.208 g91.88 8.5 126
27 . © 8.631 0414 21.87 425 127.5
28 B3B7TI 0618 91.56 . 21.25 123.25
29 8,123 Q403 90.94 12.75 102
30 9,379 0,292 90.54 8.5 ga.25

a1 . 8643 0.159 90.25 425 80.75
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Analytical Chemistry » Utility Operations

CORF.

THE.COMPLETE SERVICE LAB W _
A,L,lg-]-:!?-g? 1;;33:2?13 CaulEzay PC Division Ink 3IBVO 3922 .31
! ,@. BULTISIZER AccuComp® 1.19
Page 3

Cdl—'l—-i-EF{ 22 Aug 1897

13045b #01

Chanpel Fartide Oiff Cum > Diff Gum >
Number Diameler Volurne Volume MNumber Numbar
o Yar o6 Smai fml

az 9.414 0.345 S0.00 85 76.5
33 1019 O.187 89.74 4.25 &8
34 10.43 0,204 89,56 4,25 63.75
3% 1077 0.4«43 89,35 as £59.5
a8 11.089 0.481 Aa8.91 85 51
37 11.39 ol 88.43 O Q2.3
38 11.71 o BB.43 (o) 42.5
39 12.04 0.309 843 4.25 425
A0 12.38 o 88,12 o 38.25
41 1272 D728 as.12 8.5 38.25
42 13.08 o g7.38 o 28.75
43 13.45 o] 8739 Q 20.75
44 13.83 0 BY 29 o 28.75
a5 14.22 0 87.32 o] 26.75
a6 14.62 Q ar.3g o 29.75
47 15.03 a §7.38 o 29.75
48 15.45 [s] 87.39 o 2975
40 15.88 Q B¥.a39 a 2975
50 16,33 [»] &V.3% fa ) 29.75
51 18.79 [a] ar.34a [n ] 29.78
52 17.26 2.73 8739 12.75 2875 -
53 17.75 o B4 66 o 17
54 18.25 o 8456 Qo 17
85 18,76 Q 84 65 4] 17
58 1829 Q 54,66 o 17
57 19.83 o 8466 o) v
58 20.39 o 84.86 a 17
659 20.95 0 84.66 o k2
B 21.58 Q 84.68 Q ks
681 2215 a 84.66 Q 17
oz 22.76 Q 54.56 o] 17
83 23.42 [n] 84 .66 [0} 17
&59 L2408 a 84 56 o) 17
B85 24,75 [»d B4.66 < i7
&8 28.45 o - B8 85 O 17
87 . 26.18 3.17 84,66 A4.25 17
55 28,20 o 81.49 o] 12.75
69 27 66 o i B81.49 a 12,76
rge 28.4= Q B1.49 0 1275
71 L2823 Q B1.49 [»] 1275
72 20.05 4.80 81.49 4.25 1275
73 S 30.90 a) 76.6%2 Q 8.5
74 31.77 o 7E.69 a 8.6
75 32.66 W] 7B.69 s] as
=] 33.58 o] 76,869 Q a5
res 34, 52 Q 7569 g 8.5
& 35.49 7.91 TB8.69 4.25 8.5
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Analytical Chemistry » Utility Operations

ORE :

THE COMPLETE SERVICE LAB W
Aug-22-97 03:27F Coulter PC Division 308 =80 o=z P.12

FPage 4

COLILTER 22 Avg 1057

130450H.¥01
Channet Paricle - Diff curmn = Oiff Cum >
nNumber Diameter Yolume voluma Number wNumbar
am % % fent Aol
78 35.48 a 28.78 Q £.25
80 ar.s582 Lo £8.78 a 4.25
81 38.57 a 68.78 o] £.285
82 39.86 [v] a’.78 (s} a.25
83 40.77 Q &8.78 [») 425
84 41.92 1] 68.78 o 4.25
85 43.10 o] 68.78 v] 4.25
B A4 31 [s] 8B.78 [a) 4.25
ev7 45,65 ¢ 683,78 o] 4.25
B8 46,53 o B8B.78 Q 4.25
88 48,15 ] &58.78 o 425
ax AS.50 Q £8.78 a 4.25
a1 50.90 a] B58.78 a 425
82 52.33 o &8.78 o 4,25
o3 53.80 o EB.78 [ r] 4,25
o4 2531 o] G8.7% o 4.26
g5 58,87 9] B88.78 o 4,25
Ba6 L8.47 a €3.78 o] 4,25
o7 &0.11 [s) 88.79 Q 4.28
S8 €1.80 Q 68.78 aQ 425
29 €3.54 o] 88.78 Q 4.28
100 &65.32 [s] 83.78 0} 4.25
101 &7.16 a €B.78 o 4,25
H2 89.05 o] 6B.78 =] 4.25
103 7080 %] §8.78 a] 425
104 T2.98 6878 6B.78 £ 25 525
108% 75.04 [a] s} Q [»)
106 77.15 [0} (o] (o] (2]
107 79.31 D [s} o) Q
108 B1.54 o o [} o
ic9 83.84 9] =3 Q o
110 88.19 0] ] O Q
111 88,62 [nd #] O O
112 S1.19 4] o} 8} (s
113 93.87 0 . o v 2
. 114 86.30 (] Q 4] a
115 99.0°F 4] 3] 4] Q
116 101.8 0 o a (4] )
117 104.7 0 L] Q g
118 107.8 Q Q o o
‘110 1106 s} qQ o o]
L -120 » 113.7 [n} o] [»] D
‘121 116.8 Q 1¢] o} o
122 120.2 . Q < o D
128 1236 o] Lo} O a
124 1271 0 o} o 4]
Q o O O

125 130.8
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‘ Analytical Chemistry o Utility Operations

THE COMPLETE SERVICE LAB @

Aug—22—97 O=2=227F Cowlker PC RNSwisiork IS IO I9Z2Z2 P.13

. - By MULTISIZER AccuComp® 1.12 )

A - Fage &
COOLILTER 22 Aug 1997
13045b301

Channel Particle Diff Cum = DI ety >
Number Diametar Vvolume Volume Number Numbec
pm o6 % Al imi
128 134.3 +] ] 0
127 138.1 3] (o) o a
128 142.0 a 4] o o
146.0 o] Q



SEA WATER DESALINATION FEASIBILITY STUDY
IN THE LAGUNA MADRE AREA

(D

CHEMICAL ANALYSIS

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 » Utility Operations
v

THE COMPLETE SEAVICE 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

001 pH (GCn Site) 6.22 su

002 Cation-Anion Balance 7.7217.97 meg/meq

003 Bicarbonate 4.00 mg/l 0.5
004 Carbon Dioxide 8.34 mg/l 0.6
005 Carbonate ND mg/’ 0.5
006 Free Carbon Dioxide 4.82 mg/l 0.5
007 Hydroxide ND mg/l 0.5
008 Ammonia Nitrogen .03 mg/l .02
009 Specific Conductance at 25 C 975 umho/cm

010 Total Dissclved Solids 450 mg/l 5

011  Temperature 21.2 degrees C A

012 Total Barium ND ug/l 10.0
013 Total Caicium 2.64 ma/l 0.0500
014 Total Iron 0.0830 mg/l 0.0500
015 Total Magnesium 4.04 mg/| 0.100
016 Total Manganese ND mg/l 0.0300
017 Total Potassium 7.92 mg/l 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/I 20.0
022 Flucride ND mg/ 0.10
023 Nitrate ND mg/l 0.09
024 Sulfate 352 mg/l 20.0
025 Alkalinity (as CaCO3) 4 ‘mg/l 1

026 Hydrogen Sulfide ND mg/l 0.050

MEMBER

% Continued
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4 ‘ Analytical Chemistry o Utility Operations
L 4

L]
THE COMPLETE SERVICE LAB

Page 2 of 10

TEST REPORT: 350221

Analytical Details for Sample 350221

07/23/97 1265 JAJ

08/08/97 NGT
07/31/97 1725 NGT
07/31/97 1725 NGT
07/31/97 1725 NGT
07/31/97 1725 NGT
07/31/97 1726 NGT

EPA Method 150.1

APHA 18th 1030F

APHA 18th 4500-C02 D
APHA 18th 4500-CO2 D
APHA 18th 4500-CO2 D
APHA 18th 4500-CO2 D
APHA 18th 4500-CO2 D

pH (On Site)

002 Cation-Anion Balance
003 Bicarbonate

004 Carbon Dioxide

005 Carbonate

006 Free Carbon Dioxide
007 Hydroxide

EPA 350.1

12

07/28/97 1000

RSV

008 Ammonia Nitrogen

008 Specific Conductance at 25 C EPA Method 120.1 07/23/97 1255 JAJ
010 Total Dissolved Solids EPA Method 160.1 01 07/25/97 0820 SKL
011 Temperature EPA Method 170.1 07/23/97 1255 JAJ
012 Total Barium 7440-39-3 EPA Methad 200.7 13 08/01/97 1604 WOB
013 Totai 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 Method 200.7 13 08/01/97 1646 WOB
016 Total Manganese 7439-96-5 EPA Method 200.7 13 08/01/97 1646 WOB
017 Total Potassium 7440-09-7 EPA Method 200.7 13 08/01/97 1646 WOB
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, SiO2) EPA Methed 200.7 MOD 13 08/08/37 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 KLB
025 Alkalinity (as CaCO3) EPA Methad 310.1 04 07/30/97 1100 BAP
026 Hydrogen Sulfide EPA Method 376.2 09 07/25/97 1500 RSV

Sample Preparation Steps for 350221

Fax This Report AS Soon As DONE! FAXED 08/11/97 10:54 KEK

pH of Metals Botile upon Receipt <2 07/24/97 1932 AAJ

pH of Metals Bottle upon Receipt <2 07/24/97 1932 AAJ

Metals Digestion - Liquid 50/50 A/B/S 07/31/97 1600 GDG

Ammonia Distillation 500/500 07/28/97 1100 KBW
Bottle Data for Sample 350221

#01 - Unpreserved Plastic

MEMBEH

Continued

IAGCREDITED!
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j ‘ Analytical Chemistry o Utility Operations
\ 4

THE COMPLE.TE SERVICE LAB
Page 10 of 10
TEST REPORT: 350221

Bottle Tracking for Sample 350221
Bottle #: 15 ICP Preparation
07/31/97 1600 GDG Wet Lab - Bldg1
08/01/97 07:02 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 quantitation level (MQL).

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 written

approval of Ana-Lab Corp.

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

Oy ylitad

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

MEMBEH




SEA WATER DESALINATION FEASIBILITY STUDY
IN THE LAGUNA MADRE AREA

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

December 1997
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‘ 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: 352318

Sample Identification: RO Permeate

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

R Its for Sample 352318

R

00% Totaiud}ganic Cérbén ND mg/! 4

R R

352318

001 Total Organic Carbon T EPA4152 06 08/21/97 0900 WOB

Sample Preparation Steps for 352318 ——

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

Bottle Data

#01 - Unpreserved

#02 - Unpreserved

#03 - Unpreserved Glass
#04 - Unpreserved Glass
#05 - H2S04 Preserved
#06 - H2804 Preserved
#07 - Unpreserved Glass
#08 - Unpreserved Glass

MEMBEHR

% Continued
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‘ Analytical Chemistry » Utility Operations
4

THE COMPLETE SERVICE LAB

Page 2 of 2
TEST REPORT: 352318

352318

#09 - Preservegﬁwﬁh NaOI:I anﬂ
#10 - Sm Plastic w/1+1 H2504
#11 - Sm Plastic w/1+1 H2804

#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

Total Organic Carbon ( Analyzed: 08/21/97 0800 WOB Verified: 08/22/97 14:51 SAH)

Standard 10.3 10.0 MG/L 103
Standard 10.5 10.0 MGI/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 g4
351789 Spike 10.0 MG/L 84
LCS 4.98 4.90 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 FQL 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.

0 e

Bill Peery, Jr., M.S., Lab Managér

MEMBER

etk




SEA WATER DESALINATION FEASIBILITY STUDY
IN THE LAGUNA MADRE AREA

APPENDIX C
OPERATIONAL DATA

Final Report
December 1997

NRS/BOYLE
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SEA WATER DESALINATION FEASIBILITY STUDY
IN THE LAGUNA MADRE AREA

APPENDIX D
PERMIT DOCUMENTATION

Final Report

NRS/BOYLE
: December 1997



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

REPLY TO
ATTENTION OF: March 4 1997
f

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

Harlingen, Texas 78551 — L

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 North
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.

Sincerely,

J - / : - . ,//_// \

” ) /——’”Mld’ et . //-—;“Z’W{—Q‘

.~ Richard W, Harrison

chief, Real Estate Division

Enclosure



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

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 proceed with the installation of intake and opulfall 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 specified for Nationwide Permit 7. Your agent, Mr. Jesus Leal, NRS
Engineering, 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 Sanliago Pass, north jetty, Jetties
Restaurant, South Padre Island, Cameron County, Texas.

Nationwide Permit 7 authorizes the construction of outfall 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 issued under the National Pollutant Discharge
Elimination System Program (seclion 402 of the Clean Water Act). This
nationwide permit does not obviate the need to obtain other FFederal, State, or
local permits required by law nor does it authorize any injury to the property

rights of olhers.

This verification is valid for 1 year. Plzase let e know when you com-
plete your project by returning the enclosed pre-addressed post card. 1f you
have 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 Evaluation Unit

Enclosures

1 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 of 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 license 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 1223,
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
ngecretary", "District Engineer", or "gaid 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 license, 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 said
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 responsible for damages to property
or injuries 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

Oon 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, 1if 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 esaid 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, revocation, or termination of this license in

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

pecause 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 jurisdiction to abate or prevent
pollution. The disposal of any toxic or hazardous materials within
the premises 1is specifically prohibited. Such regulations,
conditions, or instructions in effect or prescribed by said
Fnvironmental 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
pefore any pesticides or herbicides are applied to the premises.

15. HISTORIC 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
antiguity. In the event such items are discovered on the premises,
the grantee shall immediately notify said officer and protect the
site and the material from further disturbance until said officer

gives clearance to proceed.

16. 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
flooeding 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 hereunteo-set my hand by authority of the

Sec zgggégzifhe ., this day of
/7% ' , 1997

A/M/AVMA

W. HARRISON
Chlef, Real Estate Division
U.S. Army Corps of Engineers
Galveston District
Galveston, Texas

THIS LICENSE is also executed by the grantee this 2514

day of _ Febrvary , 1997.

LAGUNA MADRE WATER DISTRICT
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e fln F\{[,L m&,kQ 1222 E. Tyler, Suite C

B B R e -
o .PO.B
CONSULTING ENGINEERS p aﬂbl 9‘)615:99\5 Harlingen, Texc??ggg?
- 210 423-7400 ==
FAX 210 423-7482
May 7, 1997 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 0smosis
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 & HARLUNGEN = LONGVIEEW = BENTON, AR TEXARKANA, AR



May 7, 1997 | © CF9611
Joe Redriguez
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
questions or require additional information.

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

JL/bh

cc: Eddie Hernandez



Barry R. McBee, Chairman
R. B. “Ralph” Marquez, Commiissioner

John M. Baker, Commissioner

Dan Pearson, Executive Direcior

TEXAS NATURAL RESOURCE CONSERVATION COMMISSION

Protecting Texas by Reducing and Preventing 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 SO 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. 4
Environmental Investigator

Public Water Supply Section
Water Program

JAR/jar

Repiy To: RECION 15 = 134 15, VaN BureN, Surre 301« HARLINGEN, TEXAS 78550 « Arga Copt 21044256010 « Fax 210/412-5059

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



P~ ms [~ 1222 E. Tyler, Suite C
[ ™ " 7 P.O. Box 2544

Harlingen, Texas 78551

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

Wilma Turner (6WQ-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 Hernandéz
Bill Norris

BROWNSVILLE m DALLAS m HARLNGEN m LONGVIEEW m  BENTONAR ® TEXARKANA, AR



g,»*““ oy, UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 6

x
w Z 1445 ROSS AVENUE. SUITE 1200

4 ot OALLAS, TX 75202-2733
September 5, 1997

Agenct

REPLY TQ: 6WQ-CA

Mr. Ednardo Hernandaz
General Manager

Laguna Madre Water District
105 Port Road

Port Isabel, TX 78578

Re: NPDES Bpplication No. TX0116203-Laguna Madre Water District
Dear Mr. Hernandez:

In accordance with your regquest of August 2%, 1557 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 dischaxrge or any new discharge from
your facility without a permit will be unlawful. 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
NPDES application at least 180 days in advance of the proposed
discharge.

If you have any questions, please do not hesitate to contact
Wilma Turner at the above address or telephone {214} 665-7516.

Sincerely yours,

ayne Fontenot
Chief
fustomer Service Branch

cc:  Tewas Natural Resources Conservation Commission

Mr. Jesus Leal, P.E. Postdt FaxNote 7671 [0 9 77a/g7lhdka> /

NRS Consulting Engineers

P.0. Box 2544 T fraendc ferind [P mr. Hernard ez
Harlingen, Texas 78551 CoJDept. Go.

Phane # Frone

g 3-1432;, ™

TOTAL P.81
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Form Approved.
oMa No. 2040-0086
Approval expires 7-31-88

FOR AGENCY USE

1

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM
APPLICATION FOR PERMIT TO DISCHARGE WASTEWATER

STANDARD FORM A — MUNICIPAL

SECTION I. APPLICANT AND FACILITY DESCRIPTION

Uniess otherwlise speclfled on this tarm all llems are to be completed. if an item Is not appilcabie indlcate ‘NA.’
ADDITIONAL INSTRUCTIONS FOR SELECTED ITEMS APPEAR IN SEPARATE INSTRUCTION BOOKLET A5 INDICATED. REFER TO

BOOKLET BEFORE FILLING OUT THESE ITEMS.

Please Print or Type
Laguna Madre Water District

1.  Legal Name of Appiicanl
{see lastructions)

2. Mailing Address of Applicant

(see lnstructions)
Number & Street

105 Port Road )

port Isabel .

Clty
s1ate TexXas
Zip Code 7 8578

3.  Appllcant's Aulharized Agent
{seaq Instructlons}
Name and Tltie

Jesus Leal, P.E.
NRS Consulting Engineers

1222 E. Tyler, Suite C

Number & Street
Harlingen
Cilty
Texas .
Slate
Zlp Code ______7_.§_5_5 0
210 423-7409
Telephone
Area Number
4. Previous Application Code
If a previous appiication tar a per-
mit under the National Pollutant
Dlscharge Ellminatiaon Syslem nas N/A

been made, glve the date of [
YR MO DAY

applicatlion.

L}
In Lhis application and that to the best of my knowledge and beliel such Information

| certlfy that t am famtilar with the Information contained
\

General Manéger

Title

Is true, complete, and accurate. .

Eduardo Hernandez

. iZﬂ04~g£ ’

Printed Name of Person Slgning
YR MO DAY

H
0’ M‘Q
Sld‘nature ot Appilcant or Authorized Dale Applicalion Signed
'

18 U.S.C Section 1001 provides that:
the jurisdiction of any

United States knowingly and wilfully fatsifies, concenls or
resentation, or makes or

dulent starement or rep
searement or ey, shall be fined noi wore than

department or agency of the
akes any false, fictitious or frau
fictitious or fravdilent

W;haevcr, in any matter within
 device a material fact, or m

covers up by any trick, schemne, O
uses any false wriling or document knowing same 10 confain any [alse,

£10,000 or imprisoned nof more ijran five years, or both.

FOR AGEMNCY USE

Thie earlian cnntaing 4 pages.



FOR AGENCY USE

5. Fagitity {see Instructions)
'Give the name, ownership, and physi- .-
cal 1ocation of the piant or other
operating facility where discharge(s)
presently occur{s) or will occur.

Name -

Temporary Reverse Osmosis Pilot Treatment Plant

located on the Brazos Santiago Pass, North Jetty,

Jetties Restraunt, South Padre Island, Cameron
County T&exas

Ownership (Public, Private or
Bath Public and Private).

KPus OrPrv [;lapp

Check block if a Federal facility O rFeo

and give GSA Inventory Control
Numbper

Location:
Number & Street

Channelview Road on North Jetty

Town of South Padre Island
Clty -

Cameron
County

Texas

Slate

6. Discharge to Another Municipal

Facility {see Instructions)

a. Indicate if part of your gischarge
is into a municipal waste trans-
port system under another re-
sponsible organization. 1f yes,
complete the rest of this item
and continue with Item 7. if no,
go directly to Item 7.

Oves E] No

b. Responsible Organization
Receiving Djscharge
Name

N/A

Number & Sireet

City

State

Zip Coda —_— . .
: N/A ' .

c. Facility which Receives Discharge . '
Give the name af the facility
(waste treatment plant} whicn re-
ceives and is uitimately respon-
sible for treatment of the discharge
from yaur facillty.

) . N/A
d. Average Daily Flow to Facility maygd E
{mgd) Give your average daily

flow into the receiving facifity.

Discharge Volume (see instructions) ‘
Specify the number of dlscharges A
described in this application ang tha’
valurne of water discharged or lost |
to each of the categories below.
Estimata average volume per day in'
million gallons per day. Do not in-
clude intarmittent or noncontinuous
overflows, bypassas or seasonal dis-
charges from lagoons, halding

ponds, etc,

7. Facility Discharges, Number and o ' .

EPA Form 7750..22 (7.73)




To: Surface WaAter

Surface Impoundment with
no Effluent

Underground Percolation
weli {Injection}
Other

Total Item 7

If *other’ is specified, describe
If any of the discharges from this

facility are intermittent, such as trom

overftow or bypass polnts, or are
seasanai or periodlc from lagoons,

halding ponds, &tc., compieta (Tem 8.

Intermittent Discharges

a. Facility bypass points
Indlcate the number of Dypass
points for the facility that are
discharge points.[see instructions)

b. Facility Qveritaw Points
Indlcate the number of overflow
polnts to a surface waler for the
facillty {see instructions).

c. Seasonal or Periodic Discharge
Points Indicats tha number of
palnts where seasonat aischarges
occur frem holding ponds,

' ,lagoons, wic.

Coliection System Type-

Indicate the type and length {In
mites) of the collection system used
by this faciilty. (see instructions}

Separate Storrm
Separate Sanitary
Combined Sanitary and Storm

Bolh Separate Sanitary and
Combined Sewer Systeims

Botn Separate Storm and
Combpbined Sewer Syslems

Ltength

10. Municipalities or Areas Served

{see instructians)

* Taotal Papulation Servea

EPA Form 7550-22 (7-73)

Number of Total Volume Discharged,

Discharge Palnls Million Galtans Per Day
—————

0.075 mgd

]

0.075 mgd

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

FOR AGENCY USE

None

None

None

DssT pONE

OsAan

[]css

MNesc

T

[dssc

miles

Name

NONE

[-3

-~

Actual Poadlation
Served

NONE




FOR AGENCY USE

11. Average Daily industrial Flow
Total estimated average dally waste None_ __ mga
flow from ail fndustrial sources.
Note: All major Industrles {as dafined in Sectlon 1V}
discharging 1o the munlcipal system must be
lsted in Sectlon 1V.
12, Permits, Licensas and Applicatlons NOt Appllcable
List all existing, pending or denied permils, Hicensas and app!lcations retated to dlscharges fram this faciltity.{see instructions)
For Date Date Date Expiratlan
P
Issulng Agency Agency Use Tyg:al;e:::nlt 10 Number Filed 1ssued Denled Date
Y R/MO/OA Y R/MO/OA Y R/MO/DA Y R/MO/OA
Ak ERRR A A R,
1.
2. ‘
3.
13. Maps and Drawings
Attach all required maps and drawlings to the back of tnls apelication. (seée Instructions)
14, Additional infermatlon
Item Information
Number
1 Project Location
2 Site Plan
3 Plan View :
4 South Side Cross Section
5 West Side Cross Section
§
”
r
L
[-4 % U.S. GOYERNMENT PRINTING QFF{CE: 1975-628-068/448 3-1

EPA Form 755022 (7=73)
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FORM APPROVED
OMB No. 158=R010C

STANDARD FORM A—MUNICIPAL ' '
FOR AGENCY USE

SECTIONTI. BASIC DISCHARGE DESCRIPTION 7 l \ l \

Compiete 1hit section for mach prewent or propoted alscharge Indicatad In Section 1, itams 7 and 8, that iy to surface waters, Thes ingiudes
dlscharges to athe” muaICIDal Hewerage fystemy in which the wasle wals! doet nal go through 2 tregtment works prior to being ditcnarged 1o
surtace waters, Oricharped 1o wellt must De gascriped where (hers ate 3is0 discnarges o suriace waters from this faciitty. Separate

wescriptions of sach dlechargs are required gaven If pavarki dlscharget ariginaia in the same tacility, Al raluat for an enitting gitcharge yhould

ba raprasantative of tha Lwelve previous montni of opsration. 11 initis & proposas GlIchargs, values should reilact DEsl aNGiNeEnIng estimates.

ADODITIONAL INSTRUCTIONS FOR SELECTED I'TEMS APPEAR IN SEPARATE (NSTRUCTION BOOXLET AS INDICATED. REFER TO

BOOKLET BEFORE FILLING OUT THESE ITEMS.

1. Dmcharge arial No. and Name 001
a. Dischargs Sarial Nao. 2013
{san instructions) .
gsouth Padre 1s5land Reverse Osmosis Pilot Plant
b. Dhchargs Name 2018 -
. Glve nama of aischarge, 1( a0y~ Outfall
[ ] Instructions) .
N/A :
c. Praviout Dhcharye Sariai NO ge1s e
i1 ¢ pravious NPDES permil -
2L .oatlon wai maae far thes Qis-
cneor (Item 4 Se't an 1) ErC.rde
previous glschatge seriat AUMDSr.
1. Ducharge Operaling Dated 97 Q0 5
».. Discharyes 1o Bagin Date 1022 JE—————
11 the discharge nas never l vyR MO
occurred But it planned lor some
tuture date, give the date ine i
gischarge wil bagn. i
! 98 08
p. Dischsrye to End Date 11 ine div © go2n
charge 1§ wcheduied to BE discon YR MO
tinued within the next 5 yeafh,
give the date {withen Dest estimaie)
1he dl!_::rurqc will ang. Give rea°
son fot giscontinuing tnit gischarge
in 1em 17
3. Ducharst Lecation Name 1ne .
paninicat poundariet within whidte Agency Use
the point of discnarge 1 1o7aed "L""—-'
Texas
State rede | e ——— o ——
Cameron
County b 3 P 1] 20 | ———"
south Padre Island _
(i appiicapie) City ot Town 283s . wWwH | —
A Dlscharet point Dascription .
{3ee Ingtrucions) \
Discnargs 13 nto (check one) N
Straam (Inciude gilcnet, arroyos. seds | [JSTR ¥
snd gthef watsfcOu i) .
Estuary O EsT
I
Lake O LxE : -
Ocaan é ocE
wall (tnjection) : [ wEL
Ctner gotr
. .
If totnar’ s chackad, specify type o
2
§. Dachare Point — Lat/Long.
S1ats the preciie |ocation of the
paint af dlscharge ta the nearest
o ond. (ses \nstructions)
97 9 22
Latitudse F . 1] _- . DEG o MIN SEC
26 4 6
Longitude sy | —— DEG e MIN — — SEC




DISCHARGE SERIAL NUMBER
FOR AGENCY USE

-
§. Discharss Rn;civln' Watsr Namas vi 1 — i
ey R armay a1 tne point of . Brownsville Ship Channel Brazos Santiago
dlscharge.(tae Instructions] Pass Segment No 2494 -
r .
For Agency Uie For Agency Use
Major | Minor] Sub o8 303z
It the discharge i through an out- j < o 7 ]
1all that axtends beyond the stharehine
or It below the Mean low watef Ina,
¢ompleta 1tam 7,
7. Oftshore Dicharge N/A
& Discharge Distance from Shart 247 toel
b. Dischargt Deaptn Batow water N/A .
Sufrface 147h feet

. . .
| discharge It from & Dy pass o an overitow DOINT OF 14 & +£330N3) AricNarge trom & 1ageon, howaing pong, etc., complate items B, § o7 10,

as applicable; and conlinue witn jtam 11.

g. Bypasu Discharyt [1e¢ instructions)

a. Sypaut Ocgurrance
Check whan Dypass accurt

W at weatner b T D Y ey é No -
: : Ory weather . roual | [0 ve: @XNQ
b. Bypass Frequency Givelne
aciual OF approsimatie numMbes
of Dypass incildents Def yoaf.

wWel Waztner reapt | . limes pef yeas

' Ory |.1Jugnu 20802} . timei CA! year NONE
c. Bypast Duration Give lne )
average hyDais Qquiation In hourt.
YWaet wasiner opc! hours
f | —.—hours NONE

Dry weaiher

d. Wypass Volume Givethe
aversgs voluma per DyDan inciaenl,
In thousand galicns.

thoutsnd gations pe’ tncigant

2004y | -

waeat wasthes .
'NONE

Dry weather P X — . thousand gations per incidant

o Sypast Reatont Glve ressaont
why Dypdis DCCUTE P 1

Proceed to item 11,

8. Overfiaw Dacharpd (s4d Instructions)
a. Ovarfiow Ocgusrrence Check

whaen gverfiow oCcurs.

Wat weather - zepat] Ovm  RBiNo

Dry weatnar potat | Cves [wNo
P
B. Ovarfiow Frequency le't the -
sctual or approximate Incid-nn
par ysar.
el weaatna b . )] e time3 Dt youIl

NONE

fimel Der yaar

Dry weather o2 |

EPA Form 7850=22 (7=72) 1I-2



¢. Ovwertiow Duration Give 1he
average overtigw guriatian In
hRourk

Yat westhaer
Ory weslhas

d. Owerflow Woiume Give the
avarage voluma par ovesflow
mcident In thousand galions.

Wat weaather
Dry wealhar

Proceed to itsm }1

10. SsasonsUPariodic Discheryes

a. SeaianaijFenacic Dnsharge
Frequency ' If d'scharge |3 Inter
mittent from & hoiding pond,
tagoon, ¢tc., give the actual or
spproximate numper of fimet
this glicharge DCCu. 4 par year.

p. Saasensi/Perlodic Discharge
Veoluma Give lhe aversge
volume per discnarpe: cLcurrance
in thousand gations,

c. Ssazonal/Puriadic Discharye

Duration Give the pvaiage qura-
ton 0f SACHh discharge OCCUrrence

In gays.

d. Seatnal/Periodic Dlscharye
Occisrince—Manths Check the
montns during the yssr wnen
the dlscnarge NOrmMally occufi.

11. Dischary¢ Treatmeni
. Dlicharys Treaimant Dxcription

Describa watte dDatemant prace
tices uted ON LN Glichargs with
s briat narrative. (See [mtruc.
ttans)

%o TEG) 7Y (7T

o1

I99cl

Heél

by 2124

2184

218

z18:d

211a

DISCHARGE SERIAL NUMBER

e hourn
NONE

Hours

(USSR

e e

Mtsmu per yeal

N/A

N/A

L _.days

Osan [DOrfes {OMAR

Oarr [Jmay [JJunN
Ouue Oavs [Oser

Qoct [Ownov ‘JDEC

trousand gallons per Incldent

thousang gallons paf incidant

thoutandg galions par glcharge occurrence

NCNE

FORM APPROVED
OME No 158~RG 100

FOR AGENCY USE

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

Desalinization P

ilot Study consisting of

a 4" intake pipe.

intake pump’filter,

high pressure pump ,” 50 gpm R.O.

Ppilot unit,wm;

4" discharge pipe-

11-3




DISCHARGE SERIAL NUMBER
FOQR AGENCY USE
b Diichsrge Trestmeni Codes WF 7 WR
Uting 1he codel histed In Tapte ! 211h
. of the Instruction Booklet,
: detcribe tha wasie abatermnent
processes 20plled to this dit-
charge in the order in which
they occur, I pastidbia.
Separate all COGL with COMIMat
excep! whars sashes are uted
to cwesignate parstiel opsrations.
If this discharge 13 tram & municlpat waste -
treatment plant (r:ici an Overtiow OF
bypats), compliste Itams 12 ana 13
12. Marnt Ostlgn and Oparstion Manuals
Check which of the following are
currently avaliable
a. Enginsering Dsign Repgs® 2ixn a
N/A
b. Ogaeratian ana Maintensnce
Manuai 211 a
13. Mant Deslgn Datas (see Instructions)
s. Mant Daiign Flow { mgd )} 213s — . ™Mga
b. Pant Deign BOO Ramaval (%) P LT I8 R N/A
o Pant Osmign N Ramoval (%) 213c —_——%
@ Mant Seilgn P Removal (%) 2134 —_——%
s. Piant Design 55} ln_iout (%) 212« — %
1. Punt Bsgan Oparaltian {rear} 1 — e ———
g Plant Last Major Raevidan (yasr) 113 PRSI
)
Y

P Nem 7550272 (72T3) 114



14, Dess

DISCHAEGE

1

Influent

SERIAL NUMBER

e

ription gt influent ang EHE

uent (Fee Ins"uctloni]

Effluent

FORM APPROVED
oMB Nz 155=RuI56

o o > =
~ s Z vy £y -
Parameter and Code g g E = £ 4 ‘; - 2
214 < < - 7 g . €L |-
: 2 s, | §F | 2 £ | £3%
E = E 7 L 8 g E EE|E
< > < > a < T < = < Zz <\ wn
(1) ¥3) (3) ()
Flow
Milbon gallons pe! day
50050 0.075 6.075 | -——— | 7T~ 5/5 60
pH ,
Lnits G *
00400
Tempenture {* inter)
e .
74028

Temperatut® {summer}
*F
14037

Fecal Streptococel Bactens
Numbes/100 ml

74054

(Provide if availabie)

Fecal Colifonm Bactenz
Number/100 mi

T4055

(Provide if availablc)

Total Coliform Baclef
Number/ 100 ml
74056
(Provide i available)
BOD 5-day
mg/l

. 00110

Chemical Oxygen Demand (COD)

mg/t
00340
®rovide if availsble),

OR .

Totad OrpnkACubOn rody
my/1 i
00680 B

(Provide if available)

(Either anslyss is acceptabk)

ey

Chlorine ~Total Resdus!

mgf1
50060

n

(SN

pilot plant




DISCHARGE SERIAL NUMBER FOR AGENCY USE

14. Dascriptian of tnflusnt and Etiivent (se¢ instructions) (Continued)

oo N

Parameter and Code
L 214

Influent

E{fluent

Yalue

~ Annual Average

—

Annual Average

Value

(2)

Lowest Monthly
Average Value

(3)

Highest Monthly
Average Value

(4

—

. Fiequency of
Analyajs

(%]
—

Number of
Analyses
Samplc Type

—_
o~
~—
—
-
—

Total Solids

mg/!
00500

Tota) Dissolved Solids

mg/!
70300

21,100

21,100

5/90

7.l Suspended Sohds

mgfl
00530

100

100

250

3790

- Settleable Matter (Resdue)
mlfl ’
005435

Ammonia (as N)
mg/i

00610

(Provid: if available)

Kjeidahl Nitogen
m/t

00625 -

(Provide if available)

Nitrate {as N)

mg/1

00620

{Provide Il availabic)

— e

—— e —

Nitzite (as N)

mg/t

00615

(Provide if available)

e ——

Phosphorus Towl (a3 P)
m;jl i
00665
(Provide if available)

Dinsotved Oxypen (DO)
mgfl !
00300

e aa se s WA

n-6




17.

Pani Cantrets Check |f the follow~
fng plant controlt are availa bie

for this dlscharge

Alternate power sourcs for major
pumpihg raciity including thase

for collection systam JIfL seations
Alarm f{or power ot sguipment
falture

DISCHARGE SERIAL NUMBER

N/A
] APs

O awm

FOR AGENCY USE ]

Addtlonal Intormation
tem infarmation
Number
.
-
-
i\
i
L B I g

- —
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APPENDIX E
EXECUTIVE ADMINISTRATOR’S COMMENTS
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December 1997



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 gallons 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 ime units are given it needs to be spelied 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 woulkd have

to be purchased?

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

e e



- MRS

%) TENAS WATER DEVELOPMENT BOARD

William B. Maddcn, Clairmax Noé Femnindez, Vice-Chasrmaon

Charles W. Jenness, Msmber Crnig D. Pedereen Elsine M. Barrén, M.D., Member
Lynwood Sanders, Memnber Exeeniioe Adwigistraior . Charles L. Geren, Memder

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
Contract No, §7-483-202 ’ ‘

Dear Mr. Hernandez:

Staff members of the Texas Water Development Board have com pieted a review of the draft
report under TWDB Contract 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 repart.

The Board looks forward to receiving one {1) unbound camera-ready original and nine (8)
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. :

) §

ommy Kr ]

Deputy Exécutive Administrator
for Planning

cc  J.D. Baffort, TWDB

Our Mission
Exarrise lecdership in the conseroation and respansibie decelapment of WatT rESONIUS, - for the dewefSt of B cibixess, C0ORING, ard sxvirpnment of Texas.
P.O. Box 13231 = 1700 N. Congress Avenue * Austin, Texas 78711-3231 ) ’
Telephone (512) 463-7847 ¢ Telefax {512) 475-2053 » 1-800- RELAY TX (for the hearing impaired)
1IRL. Address: hop:ffwww.twdb.state.ocus ® E-Mail Address: info@rwdb.stare.rxus
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