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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. I Phase I- Preliminary evaluation 

• Data Collection and Evaluation 

• Establish Optimum Water Quality for Treatment 

• Permitting 

• Concentrate disposal alternatives 

NRSIBOYLE 
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• Prepare Preliminary Letter Report 

1.3.2 Phase II- Reverse Osmosis (RO) Implementation Program 

• Conduct pilot plant study to include: 

Development of design criteria 

Evaluate membrane fouling characteristics 

Service life of membranes 

Concentrate characteristics 

Pretreatment requirements 

• Monitoring of Pilot Plant 

• 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 (SDW A) 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 SDW A 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 refme the costs associated 

with operation and maintenance of this type of facility. 

The pilot plant operated at a recovery rate of30 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" JelCleer®" 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. 

NRSIBOYLE 
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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 Je!Cleer 

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 I ,000 gallons operational cost. These figures include the cost savings of the value 

of the I, 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 costs1
• 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. 

1 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. I 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. 
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Table 1.1 - Summary of Costs 

cAPITAL cbsrikoJEcrioivs ··· 
········•••··•·•• <·.•· )i••·•··••.•••···•······••··•······••••······ t•····••••·•··r•.·•··•••·.·•• r···· >>> >.>I. 

SEAWATER COLLECTOR WELL 

REVERSE OSMOSIS 

SUPPDRT SYSIEMS 

TOTAL CONSTRUCTION COSTS 

OVERHEAD AND PROFIT @ 25% 

ENG., FISCAL, LEGAL & ADMIN@ 20% 

CONTINGENCIES @20% 

TOTAL CONSTRUCTION 

LESS WATER RIGHTS VALUE 

TOTAL CAPITAL COST 

PRODUCT WATER, MGD 

ANNUAL DEBT SERVICE@ 6%,20 YRS. 

DEBT SERVICE PER 1000 GALLONS 

lnu, 

r··········· I }\ $1,605,000 

$1,905,000 

$2.270.000 

_$5.7!!0 000 

$1,445,000 

$1,156,000 

$1,156,000 

$9,537,000 

($900,000.00) 

8,637,000.0 

1.0 

$753,013 

$2.06 

OPERAT10NANDMA1NTENANCE.PROJECTIONS •••...• ·•· .••... ··•••·• > ..••. > \ ... i i ....... •· .·. L ·•••··•· ·····•• POWER@ $0.07/KWH 

MEMBRANE REPLACEMENT 

CHEMICAL 

LABOR 

MAINTENANCE 

CARTRIDGE FILTER REPLACEMENT 

TOTAL TREATMENT O&M PER YEAR 

OPERATIONAL COST/1000 GALLONS 

TOTALANNUAiCOST>> .••.. •.·•·•··· .> ··•••· ...... ·········· ·····• ...... \•>•••········· >• i. ····.·············< J-.····· > TOTAL $$ PER YEAR 

TOTAL $$/1,000 GALLONS 

TOTAL $$/ACRE FOOT OF WATER PRODUCED 
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$467,000 

$50,000 

$61,000 

$85,000 

$50,000 

$15,000 

$728,000 

$1.99 

•····.·••••·•·••·•••••····••••····• .•.•. ) •...••• ( < ..•..••••••• ·•·•••••· $1,481,013 
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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 

• 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 ofthis site. 
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The second site identified was the Andy Bowie Wastewater Treatment Plant on the north end of South Padre Island. As 

the first site, this site was initially identified as a possible location because of its accessability and space availability for 

installation of the RO Pilot Unit. The site, however, did not have easy access to the Laguna Madre for seawater intake. 

A pipe approximately 500 ft long away from the Andy Bowie Wastewater Plant effluent discharge was necessary for a 

sea water intake. Discharge of the concentrate stream was not a problem. This site was discarded in regards to seawater 

quality and intake accessability. The Laguna Madre average depth near the intake point is of approximately 3 ft. This 

depth would not allow the intake of seawater without sediment intake from the bottom of the lagoon. The seawater 

quality within the Laguna Madre was determined to be significantly variable in chemical composition. The Laguna 

Madre is considered a hypersaline lagoon. 

The third site identified was the area of the Jetties located on the south end of South Padre Island. The Jetties site was 

determined to be a feasible location. The site has space availability for installation of the RO Pilot Unit and easy traffic 

access. A sea water intake of 50 gpm is also viable with minimal bottom sediment intake. The water depth at the 

proposed intake point varies from 6-9 feet. In addition, there is a stand pipe at approximately 30ft from shore, near the 

location of the site, which was used to provide bracing support while extending the intake pipe along the sea bottom. 

The proximity of the Jetties site to the Brazos Pass entrance from the Gulf of Mexico provides for more consistent 

seawater quality. The sea water feed to the RO pilot unit would still, however, require pre-treatment. This pre-treatment 

requirement would be less costly than the one required at the other evaluated sites. 

The pre-treatment requirements for the mentioned sites prompted the decision to evaluate the feasibility of obtaining the 

feed source to the RO pilot unit from a shallow beach well. Well drilling was not part of the scope of this report, 

however, the District took the initiative to explore this alternative and cover the expenses associated with this drilling. 

The objective was to obtain a well able to produce at least 50 gpm with a consistent water quality similar to that of sea 

water requiring minimum pre-treatment. The Texas Water Development Board provided assistance in drilling three 

shallow 10-20 feet deep wells at South Padre Island. Figure 2.1 illustrates the location of these drilling sites. Appendix 

A compiles the information provided by the Texas Water Development Board on these wells. None of the wells drilled 

provided sufficient quantity of water to feed 50 gpm to the RO pilot unit. These wells proved to be a non-viable 

alternative at this time for this project. In addition, the discharge of concentrate from the pilot unit was also becoming 

an issue for this alternative mainly because of the complications associated with the disposal of the sea water from any 

of the drilled well sites. Therefore, a sea water intake from the Jetties was further evaluated as a possible site for 

implementation of the RO pilot unit. 

While the attempt to cost effectively construct temporary beach wells was not successful, beach wells appear to be a 

viable alternative to supply sea water to an RO facility. The location of wells close enough to the beach was not possible 

due to time, cost and environmental" approvals required for drilling at South Padre Island. Locations oftest 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 
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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 ofthis testing. Table 2.1 summarizes these results. 

Table 2.1 - Seawater Chemical Analysis 
. 

PARAMETER VALUE 

Calcium 3 89 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 

Silicon Dioxide 4.0 mg/L 

Strontium 7.12mg/L 

Oil 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 JeiCieer 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 
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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 of0.8 nephelometric turbidity 

units (NTU) to a maximum of27 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 s1J.ort 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 of94.6 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 3 7 gpm delivered flow, a semiautomatic control system, and analytical 

instrumentation. The process and instrumentation diagram on Figure 2.2 illustrates the system. 
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The RO system comes standard with two fiberglass pressure vessels arranged into two stages in series. The two stages 

are interconnected such that the concentrate stream from stage one makes up the feed water for stage two. Each vessel 

houses three membrane elements for a total of six membranes. The Hydranautics Model8040-HSY-SWC I spiral wound 

membrane elements were selected for this study. These are anew generation ofhigh 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 ofthe feed water, and pressures throughout the system. The RO control system monitors 

each of these parameters. Rotameters measure the concentrate, and permeate flow streams. 
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2.6 Pilot Plant Operation 

The RO pilot unit was delivered to the Laguna Madre Water District on April!, 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 (8:00A.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 SDitest 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 I 5 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 fmally 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 of30 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. 

Raw/Feed Water Flow 

Stream (gpm) 

37.0 

2. 7 Operating Data 

NRSIBOYLE 

Table 2.2 - Pilot Plant Operating Conditions 

Permeate Flow Concentrate Flow 

Stream(gpm) Stream (gpm) 

11.0 26.0 

2-8 

Recovery 

30% 

Final Report 
December 1997 



SEA WATER DESALINATION FEASIBILITY STUDY 
IN THE LAGUNA MADRE AREA 

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

findings and conclusions of the analysis. 

2. 7 .I Pilot Plant 

The reverse osmosis system was operated for a total of225 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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The increased pressure drop indicates that material accumulated in the feed channel of the membranes. This material 

restricted the flow of water in the feed channel, increasing the pressure drop. The RO membranes were cleaned after 

about 200 hours of operation. It can be seen from Figure 2.3 that initial pressure drop for one reading only was 

restored by the cleaning, indicating that the cleaning was successful in removing the particulate material. 

2.7.2 Membrane Performance 

The performance of the membrane elements is generally monitored by observing the relationship between flux and 

pressure. Flux is expressed as permeate flow through a unit of membrane area measured in volume per square unit of 

membrane surface area per day. In the United States flux has the units of gallons per square foot per day or gfd . 

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

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

Ideally the normalized flux would be constant throughout the pilot study. A decrease in normalized flux indicates that 

the membranes are scaling or fouling and that additional pressure is required to produce the same permeate flow. 

An increase in normalized flux indicates that less pressure is required to produce the same permeate flow. Increases 

in normalized flux generally indicates a shifting or tearing of the membranes which allows feed water to bypass the 

membranes. The normalized flux for the pilot plant is plotted against hours of operation in Figure 2.4. 

Figure 2.4 shows that after an initial drop (common to placing new membranes in service) the normalized flux 

remained fairly constant, but with a very slight downward slope. Over the period of operation from about 4 hours to 

200 hours, the normalized flux decreased from about 0.027 gallons per day per square foot per psi (gfd/psi) to about 

0.025 gfd/psi, or about 7 percent. It is common practice to clean an RO system when the normalized flux has dropped 

about 15 percent. Assuming that flux continues to drop in a linear fashion, it could be expected that cleaning would 

be required after about 400 hours of continuous operation, or every 17 days. If operated at 8 hours per day, cleaning 

would take place every 50 days. This cleaning frequency is much higher than would normally be experienced with 

an RO plant and is a strong indication that the pre-treatment system was not performing adequately. As previously 

mentioned, the RO membranes were subjected to a chemical cleaning on July 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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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 of98.4 

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 

Calcium 

Magnesium 

Sodium 

Potassium 

Bicarbonate 

Chloride 

Sulfate 

Total Dissolved Solids 

NRS/BOYLE 
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Value (mg!L) 

2.6 

4.0 

162 

8 

4 

249 

35 

450 
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2.8 Pilot Plant Conclusions 

Based upon the information gathered in the pilot test, the following conclusions can be drawn: 

• Reverse osmosis can successfully be practiced on the Laguna Madre sea water. 

• Using the latest, high-specific flux, high surface area membranes allows for a lower net driving pressure 

operation, and hence a lower feed pressure to the membrane system than previous generation of membranes. 

• Using the latest generation membranes, the energy requirement for producing a million gallons of potable water 

from sea water is about 22,000 kilowatt-hour (KWHr) at 30 percent recovery, dropping to about 14,650 KWHr 

at 50 percent recovery (assuming high pressure pump efficiency of 80 percent). This includes the energy 

necessary for filtering the incoming seawater. 

• While chloride concentration of the permeate approaches the Secondary Standard of250 mg/L, the water 

quality produced by the reverse osmosis process is generally very good compared to other South Texas 

locations. At higher recovery, feed pressure and flux will be higher and salt passage will be lower. 

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

3.1 Full Scale Plant 

For purposes of this analysis, it is considered an RO treatment facility capable of producing 1.0 mgd of product water 

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. 

3.3 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 Jack of suitable disposal sites. Therefore, 

membrane filtration would be selected as the most appropriate method of pre-treatment for an open sea intake. Most 

membrane filtration systems presently in the United States are the "Memtech" microfilters provided by Memcor. The 

microfilters are provided as modular units, nominally rated at 1 million gallons per day (mgd). However, for waters 

containing significant suspended solids loadings, the filters should be operated at lower capacities. 

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

assumed no pre-treatment filtration will be required. The pilot study required both acid and scale inhibitor injection 

to prevent scale formation. Both of these pre-treatment processes will be required in the full scale plant. 

3.4 Water Quality 

The design feed water analysis along with the Fluid Systems ROPR06 computer program was used to determine the 

expected full scale water quality. This projection includes the feed, concentrate, permeate and fmal product flow 

streams. Table 3.1 summarizes the expected water quality for each of the flow streams. 

Table 3.1 - Water Quality Summary 

Process Streams 

Constituent 
Feed Concentrate Permeate (Before Post- Product (After Post-

(mg/L) (mg!L) treatment) (mg/L) treatment) (mg!L) 

Calcium 389 777.1 0.9 20 

Magnesium 1,270 2,537.0 3.0 3.0 

Sodium 10,400 20,681.5 118.5 118.5 

Potassium 379 752.6 5.4 5.4 

Strontium 7.12 14.2 0.0 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 38,407.4 192.6 192.6 

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/1 as the most cost effective means of 

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

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

3.6 Permitting 

Permitting was an issue during implementation of this pilot project. Several governmental agencies were involved in 

this project. The U.S. Corps of Engineers had jurisdiction over the selected Jetties site. To conduct the study on 

government property and especially near the jetties a U.S. Corps of Engineers permit was required before 

implementation of this study. It took approximately two months to obtain this permit. In addition, the Environmental 

Protection Agency (EPA) required a permit for the temporary sea water intake and discharge. The Texas Natural 

Resource Conservation Commission (TNRCC) was advised and approved the pilot study. Appendix D compiles all 

permit correspondence. Thus, permitting the implementation of a full scale RO plant using an open sea intake could 

not only take quite sometime to obtain but could also become a major expense. Concentrate disposal will require a 

discharge permit regardless of the feed source (surface or beach wells) from the TNRCC and the EPA. 

3. 7 Concentrate Disposal 

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

Laguna Madre, a hyper saline water body. 

3.8 Geological and Hydrogeological Investigation 

To better define the feasibility and cost effectiveness of Ranney collectors, the geology and hydrogeologic conditions 

of prospective sites at South Padre Island must be evaluated to determine frrst 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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CHAPTER 4- PROJECTED COSTS 

4.1 Treatment Facility 

For the purpose of this cost projection, basic assumptions were made and the best available information, including 

surface sea water data, and actual pilot reverse osmosis operations, was used to determine the feasibility of treating 

sea water in the South Padre Island area. The projected capital cost for the treatment system is shown in Table 4.1. 

4.1.1 Capital Cost Factors 

• LOCATION - The initial planned location of the plant would be next to the existing Andy Bowie 

Wastewater Facility. This offers the advantage of utilizing existing offices and other site facilities already 

in existence at this site. In addition the concentrate could be blended with the effluent discharged from the 

wastewater facility to prevent fresh water inflows into the Laguna Madre. Other advantages would include 

improved pressure distribution resulting in a reduction of future water transmission capital expenditures. 

Figure 4.1 illustrates the proposed layout. 

• SOURCE WATER QUALITY- The quality of water is the most critical parameter with regard to 

membrane treatment processes. A shallow beach water collector well is the selected most economical 

option for source of sea water supply at South Padre Island. 

• CONCENTRATE DISPOSAL-. For the purposes of this analysis, it is expected that the concentrate from 

the membrane process can be permitted to discharge into the Laguna Madre, a hyper saline water body. This 

is shown in Figure 4.1. 

• SIZE OF FACILITY- For purposes of this analysis, it is considered a treatment facility with a capacity of 

1.0 mgd product water. 

• WATER RIGHTS - The Laguna Madre Water District as an ongoing process, purchases rights to obtain 

surface water from the Rio Grande. These rights, if avaiiable, are purchased at an approximate rate of $800 

per acre-foot. This one time capital charge was deducted from the capital cost of the project since there are 

no water rights required for the use of sea water. 
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Table 4.1 -Projected Capital Cost for Reverse Osmosis System 

···········........... · ................ r •······ .·· ........ < . ·•· i . ··••.·>·.·•····<•.••••··.• ···•••·· .. ).· •. (•·.(.)• (···.·······i f . ;LL·•••• < ···.·······•.·•·•·.·•·•·•·········•• 
f:APIJ't\¥ GQSJ'S > . .·•. ·•·· •· •.·· ···••••·• •.. . •• · < "-'l}.:SJ .. • ..• < < > 

SEA WATER COLLECTOR WELL 

COLLECTOR WELL 

PUMPS AND CONTROLS 

PUMP HOUSE 

TEST DRILLING 

PROPERTY 

TRANSMISSION PIPING 

REVERSE OSMOSIS SYSTEM 

MEMBRANE SYSTEM 

FEED PUMPS 

ENERGY RECOVERY TURBINE 

CLEANING SYSTEM 

INSTRUMENTATION AND CONTROLS 

CONCENTRATE DISPOSAL PIPING 

CONCENTRATE DISPOSAL PERMITTING 

START UP AND TRAINING 

SUPPORT SYSTEMS 

BUILDING 

CHEMICAL FEED SYSTEMS (Pretreatment & Post-treatment) 

TREATMENT BUILDING PIPING 

ELECTRICAL 

STORAGE 

HIGH SERVICE PUMP STATION 

SITE CIVIL 

TOTAL CONSTRUCTION COSTS 

CONTR OH &V PROFIT@ 25% 

Engr. Fiscal, Legal Admin @ 20% 

Continencv lal 20% 

TOTAL RO SYSTEM COSTS 

NRSIBOYLE 
4-2 

. 

$1,100,000 

$200,000 

$75,000 

$150,000 

$30,000 

$50,000 

$1,000,000 

$200,000 

$100,000 

$75,000 

$300,000 

$50,000 

$100,000 

$80,000 

$600,000 

$300,000 

$170,000 

$350,000 

$500,000 

$200,000 

$150 000 

$5,780,000 

$1,445,000 

$1,156,000 

$1156000 

$9,537,000 
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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. It is projected that sulfuric acid will need to be added for pH adjusted prior to the 

membrane process and an antiscalant will be utilized to prevent premature fouling of the membranes. 

• POST-TREATMENT- 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 corrosion 

control and chlorine for disinfection. 

• MEMBRANE REPLACEMENT - In a properly operated plant, membranes can be expected to last 4 to I 0 

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 (I) maintenance technician working half-time at the treatment plant, for a total of 80 

hours per week 

• ENERGY COSTS -Power cost have a significant impact on the overall O&M cost. power costs. It is 

considered a cost of$0.07 per KW. 
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4.2 Cost Analysis 

A summary of costs which includes total capital costs and an operation and maintenance cost analysis can be found 

in Table 4.2. An interest rate of 6% was used to arrive at an annual payment for capital costs for 20 years. 

Table 4.2 - Summary of Costs for RO System 

CAPrTALCi"iSTl'ROJEctiONS ...... < ·•••·. • ..... ·• •••• .. · ...•••.•. · .•• ••••• . .••••• < \ { PHA$El··~···· 
SEAWATER COLLECTOR WELL $1,605,000 

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 $2.06 
OPEiiATIONAND·MAfNTENAJVCEPROJECTIONS ............. 

. ·iJ ··············.>······ ······ i \.····~····· ········>·.·····•<• <<······. ) ..... POWER@ $0.D7/KWH 

MEMBRANE REPLACEMENT 

CHEMICAL 

LABOR 

MAINTENANCE 

CARTRIDGE FILTER REPLACEMENT 

TOTAL TREATMENT O&M PER YEAR 

OPERATIONAL COST/1000 GALLONS 

TOTALANNUAL COST ..... ·.·.···•· .. · ..... · ............ • ... 
TOTAL $$ PER YEAR 

TOTAL $$/1,000 GALLONS 

TOTAL $$/ACRE FOOT OF WATER PRODUCED 
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$467,000 

$50,000 

$61,000 

$85,000 

$50,000 

$15,000 

$728,000 

$1.99 

······ .. . .... ·. { ..... .......... .... •.. .... . -- .·· ........ ·· . 

$1,481,013 

$4.06 

$1,322.D7 
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APPENDIX A 

WELL DRILLING INFORMATION 
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SEA WATER DESALINATION FEASIBILITY STUDY 
IN THE LAGUNA MADRE AREA 

(1) 

(2) 

(3) 

(4) 

NRS/BOYLE 

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 

Final Report 
December 1997 



iii:I\AS•a-
coNsuLTING ENGINEERS 

Date: 

From: 

To: 

Subject: 

MEMORANDUM 

January 13, 1997 

Jesus Leal, NRS Engineers 

Mark Hurley, Boyle Engineering 
Chris Martin, Boyle Engineering 

South Padre Island R.O. Pilot Unit 

1222 E. Tyler Suite C I 
P.O. Box 2544 

Harlingen. Texas 78551 
Phone (210) 423-7 409 

Fax (210) 423-7 482 

LA9501 

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 

1/7/97 64.8 79.2 8.1 ------- 11.3 ------
1/8/97 92.1 96.1 8.2 ------- 8.9 ------

. 

1/9/97 38.4 54.8 8.2 ---- 9.7 ------
1/10/97 42.8 43.2 8.2 ------ 14.2 -------

-

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

Jesus 

tc: Zt// 

-1-
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Date: 

From: 

To: 

Subject: 

MEMORANDUM 

January 22, 1997 

Jesus Leal, NRS Engineers 

ian Watson, Boyle Engineering 
Mark Hurley, Boyle Engineering 
Chris Martin, Boyle Engineering 

South Padre Island R.O. Pilot Unit 
Testing Update 

1222 E. Tyler Suite c I 
P.O. Box 2544 

Harlingen, Texas 78551 
Phone (210) 423-7 409 

Fax (210) 423-7482 

CF9611 

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

DATE TSS (mg/L) pH TEMPERATURE(0C) 

Morning Afternoon Morning Afternoon Morning Afternoon 

1/7/97 64.8 79.2 8.1 ----- 11.3 ----
1/8/97 92.1 96.1 8.2 ----- 8.9 -----
1/9/97 38.4 54.8 8.2 ------ 9.7 -----

1/10/97 42.8 43.2 8.2 ------ 14.2 ------
1/13/97 168.1 (*) 303.2 (*) 8.3 8.2 9.0 7.0 

1/14/97 187.2 (*) 174.4 (*) 8.2 8.2 9.0 6.0 

1/15/97 85.6 100.0 8.2 8.1 9.0 11.0 

1/16/97 44.8 48.4 8.2 8.1 8.0 10.0 

1/17/97 28.8 46.0 8.2 8.2 8.5 12.0 

*) TSS Results on t ese two days Jnclude the co ected sand Jn the sample 

-1-
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CF9611 

The results on the TSS have been performed by allowing any collected sand in the sample to settle 
before performing the TSS analysis (except on 1/13/97 and 1/14/97). I have asked the District to send 
samples to a private laboratory to perform Oil and Grease analysis. 

I 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 

-2-



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

CORP. ' 

Analytical Chemistry • Utility Operations 

THE COMPLETE SERVICE LAB W 
Page 1 of 1 

llu•llulul.l.l.ullulni•J.I TEST REPORT: Rl6209 
Laguna Madre Water District 
105 Port Rd. 
Port Isabel, TX 78578-
Attention: Memo Perez 

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

Bottle Data: 
#01 - O&G (Hexane Rinsed w/H2S04-Teflon Lid) 

#02 - O&G (Hexane Rinsed w/H2S04-Teflon Lid) 

Sample Matrix: Aqueous Liquid 
Report Date: 02/03/97 Received: 01/24/97 

PARAMETER RESULTS 
Oil & Grease ND 

UNITS 
mg/1 

ANALYZED 
1345 01/31/97 

Client: CAMS 

MAL METHOD 
6 EPA Method 413.1 

Quality Assurance for the SET with Sample Rl6209 

Sample # 

Rl62 08 

R16209 

Description 

Blank 

Standard 

Duplicate 

Spike 

. . . . . 
Result Units. 

-0.0002 grams 

21 mg/1 

ND mg/1 

grams 

. . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . 
Dup/Std value Spk Cone. Percent Time Date 

Oil & Grease 
1345 01/31/97 

20 105 1345 01/31/97 

ND 0 1345 01/31/97 

.1032 92 1345 01/31/97 

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) . 

BY 
EAH 

By 

EAH 

EAH 

EAH 

EAH 

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 11 < 11 (less than) the number in the MAL column. 

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

Ana-Lab Corp. 

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



t 
~ 
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C121'd ll:i.LO.i 

Laguna Madre Sampling Results, B C Labs, January 2, 19 97 

~ 

Ca 389 

Mg 1270 

Na 10,400 

K 379 

HC03 151 

S04 2250 

Cl 19,300 

N03 nd 

pH 8.19 

EC 62,500 

TDS 21,100 

TSS 9 

NVOC 2 

Ba nd 

Silica 0.42 

Sr 7.12 

Oil & Grease 1.4 



SEA WATER DESALINATION FEASIBILITY STUDY 
IN 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 

NRSIBOYLE Final Report 
December 1997 



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

CORP. ' 

Analytical Chemistry • Utility Operations 

THE COMPLETE SERVICE LAB W' 

NRS Consulting Engineers 

P.O. Box 2544 

Harlingen, TX 78550-

Attention: Jesus Leal 

Sample Identification: 
Date & Time Taken: 

Gel-Filter Influent 
07/23/97 1245 

Collected By: JAJ 
Sample Matrix: Liquid Aqueous 
Received: 07/23197 Client: NRS 

001 Total Organic Carbon 

001 Total Organic Carbon 

#01 - Sm Plastic w/1+1 H2S04 
#02- Sm Plastic w/1+1 H2S04 

12.6 

EPA415.2 

Assurance for the SET with 

Total Organic Carbon (Analyzed: OB/07/97 1300 WOB 
Standard 
Standard 

350595 
350595 

Duplicate 
Spike 

Verified: 08/11/97 1006 WJP) 
10.0 
10.1 
0.6 

Continued 

Page 1 of 2 

TEST REPORT: 350223 

Report Date: 08/11197 

mg/1 

02 

10.0 
10.0 
0.6 
10.0 

.4 

08/07/97 1300 WOB 

mg/1 
mg/1 
mg/1 
mg/1 

100 
101 
0 
97 

MEMBER •••• 



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

CORP. ' 

Analytical Chemistry • Utility Operations 

THE COMPLETE SERVICE lAB W 

Total Organic Carbon (Analyzed: 08/07/97 1300 WOB 
LCS 

Verified: 08/11/97 1006 WJP) 
5.14 

Bottle Tracking for Sample 350223 
Bottle#: 01 Sm Plastic w/1+1 H2S04 
07/24/97 20:36 
07/24/97 20:36 

Bottle#: 02 Sm Plastic w/1+1 H2S04 
07/24/97 20:36 
07/24/97 20:36 

AAJ 
AAJ 

AAJ 
AAJ 

Page 2 of 2 
TEST REPORT: 350223 

4.90 mg/1 105 

Login 
Main Walk In Cooler in Main 

Login 
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. 

£r5;,)~ 
C. H. Whiteside, Ph.D., President 

MEMBER 

EfAIII 



SEA WATER DESALINATION FEASIBILITY STUDY 
IN THE LAGUNA MADRE AREA 

CHEMICAL ANALYSIS 

(1) Location: 

RO Pilot Plant Location 

(2) Sampling Point: 

JelCleer Filter Effluent 

(3) Date: 

7/23/97 

(4) Analysis: 

Total Organic Carbon 

NRSIBOYLE Final Report 
December 1997 



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

Analytical Chemistry • Utility Operations 

NRS Consulting Engineers 

P.O. Box 2544 

Harlingen, TX 78550-

Attention: Jesus Leal 

Sample Identification: 
Date & Time Taken: 
Collected By: 

Gel-Filter Effluent 
07/23197 

JAJ 
Sample Matrix: Liquid Aqueous 

1250 

Received: 07/23197 Client: NRS 

Page 1 of 2 

TEST REPORT: 350222 

Report Date: 08111/97 

t.1::millillliilli!l!:l!:l;l:11rlrii.iiiiiitiliili1Ritil~1il~lji:!l:a~llill1lliliiill~1119~1tl11ii~11sl1l1•~•tl1l 
001 Total Organic Carbon 1.1 mg/1 .4 

Ana!xtical Details for Samele 350222 

001 Total Organic Carbon EPA415.2 01 08/07/97 1300 WOB 

:;l~,~~~\:l!I~IW.1!:\\i::i:i1t1ill1!!l!:!:~i!l!!!:i:li:ii!!:i!l1!!!:iliiiiiilili!~!i~:~iilliiilii~t~\l\jllf!llgl!!ill1!!1lliiili!iilli!::rfi!&l1!li!!1i!lllll~1~iiiili!!i!i1m~iiil!i1~~~1ii~llitiilli 
#01 - Sm Plastic w/1 +1 H2S04 
#02- Sm Plastic w/1 +1 H2S04 

Total Organic Carbon ( Analyzed: 08/07/97 1300 WOB 
Standard 
Standard 

350595 Duplicate 

350595 Spike 

Verified: 08/11/97 
10.0 
10.1 
0.6 

Continued 

1005 WJP) 
10.0 mg/1 100 

10.0 mg/1 101 

0.6 mg/1 0 

10.0 mg/1 97 



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

Analytical Chemistry • Utility Operations 

Assurance for the SET with 

Total Organic Carbon (Analyzed: 08/07/97 1300 WOB Verified: 08/11/97 1005 WJP} 
LCS 5.14 

Bottle Tracking for Sample 350222 
Bottle#: 01 sm Plastic w/1+1 H2S04 
07/24/97 20:33 
07/24/97 20:33 

Bottle#: 02 Sm Plastic w/1+1 H2S04 
07/24/97 20:33 
07/24/97 20:33 

AAJ 

AAJ 

AAJ 

AAJ 

Page 2 of 2 

TEST REPORT: 350222 

4.90 mg/1 105 

Login 
Main Walk In Cooler in Main 

Login 
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. 

(},)I,~ 
C. H. Whiteside, Ph.D., President 

MEMBER -·· 



SEA WATER DESALINATION FEASIBILITY STUDY 
IN THE LAGUNA MADRE AREA 

CHEMICAL ANALYSIS 

(1) Location: 

RO Pilot Plant Location 

(2) JelCleer Filter Influent 

(3) Date: 

8/14/97 

(4) Analysis: 

Particle Count 

NRS/BOYLE Final Report 
December 1997 



CORP. ' 

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

Analytical Chemistry • Utility Operations 

THE COMPLETE SERVICE LAB ., 

NRS Consulting Engineers 

P.O. Box 2544 

Harlingen, TX 78550-

Attention: Jesus Leal 

Sample Identification: 
Date & Time Taken: 
Collected By: 

Gel-Filter Influent 
08!14197 

Client 
Sample Matrix: Liquid Aqueous 

1605 

Received: 08/15197 Client: NRS 

Results for Sample 351952 

001 Particle Count See Attached 

Bottle#: 01 Unpreserved 
08/15/97 
08/15/97 

Bottle Tracking for Sample 351952 

14:28 
14:28 

SKL 
SKL 

Page 1 of 2 

TEST REPORT: 351952 

Report Date: 08/23/97 

Login 
Main Walk In Cooler in Main 

EQL is Estimated Quantitation Limit. The EQL takes into account the Instrument Detection Limit 

Limit (MDL), and Practical Quantitation Limit 

(IDL), Method Detection 

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

ND (Not Detected above EQL) . 

Continued 

Otherwise, we report 



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

Analytical Chemistry • Utility Operations 

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. 

results were generated using the above specified methods. 
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AH4' Analytical Chemistry • Utility Operations 

THE COMPL~TE SERVICE Lij~ W 
Au~~22-97 93:2SP Cou,~~r PC D,v~s~on ~05 3~0 3~22 

. i ~~·:. 
.: 1 ~no~. 

MUL TISIZER AocuCorrip@l 1.19 

COULTEr:=l 

Filc>name: 13045.#<11 Sample Number: 
Gnoup ID; 13045 
Sa.mpl!> JD: ANA LAB 
Ce>mment: WATER. LOT= 351952-01 
Operator. JC 
E[.,,;.trolyte: ISOTON 
Disp eraanf: N 0 
Al><>rtur<> Sl:;ee: 200 ~,~m 
Channels: 126 
Full Data, Log: Oiameter 
Cantrol Method: · Siphon 2000 ul 
Elapsed Time: '11.8 Seconds 
Raw count: 1955 
Coinc. Corr. Count: t9B3 
Aequired: 14:55 22 Aug 1997 
Serial Number: 21403A4ot 
Electn;~J)Ite Vol: 150 ml 
Analytic Volume: · 2000 ul 
sample: 20 ml 

Apcorture Current: 
Kd; 
Gain: 

0 

3200uA 
2151 
1 

Number 
500 ,_ 

1-

1-

)-

450 

400 

N 350 
LJ 

)-m soo 
b 
.. 250 ~-
r 

zoo 1-
f 

1-m 150 
I 

100 ,_ 

50 ,_ 

0 

. ~ ' 

i ; rtn 
I ·11 I 

1· 1 1:~ I: r j. t·l r I ~L : ;-
'~I; : r 1 ,;l~r I ' · I · ' • I • •• . I' I ! • " ' I 
. [I! I .. ·; · li' lli'l.i ~·;i!.:l, . 

'· ' .! . '· -·- ~·- -'· ~~ 5 6 7 8 10 ::~o 3a 40 so eo 
Partie! .. Diame!er {"m) 

-.-...... _ 

e', ,,!.. so 101) 

P-04 
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Analytical Chemistry • Utility Operations 

TWE: COMPbsJEi 55j:ll'ICE LAB W' 
Aug~~2-97 ~3:25P 

I~··· ' Ill' ..... :... 
0 ' 

I .... : 

C~u1te~ PC D~vi~;on 305 2BO 3S~2 

MUL TISlZER AccuComp® 1.19 

C:OLJLTEr=t. 

Numbar stalislics (Aritl'lmetic} 1304~.;'#01 

Calcula1icms fr<>m 4.197 ~m to 14e.O pm 

Number 1'928 
M<Y.On: 7.6-23 J.lM 95% Cont. Umlt:ii: 7.49e-7.7!)0 J.lm 
Medran: 6.76S !-"" S.D.: 2.845-Jm 
MeanfMO>ditor'l :Ra1it;>: 1.127 Vartance: S.071Jm2 
Mode: 4.7SS!Jm C.V.: 37.3o/• 
Spec.. surf. area: o.sssm2/ml Stwwness: 1.73 Right skew..d 

l<urtosi.s: $.:;3.2 Leptokurtl<> 

%:> 10 25 50 75 90 
Si;;:e J.lm ,,_69. 9.134 t\.763 5.438 4,$35 

130"15.#0 1 
Channel Partlcle Dlff Cum> Clff Cum> 
Number Diameter Voh.lme ·volume Number Number 

l'tm % % Jml 1m1 

1 4.1$7 0 ~00.00 0 8,1B4 
2 4.315 0 100.00 0 5,194 
3 4-437 0 100.00 0 6-,194 
4 4.561 () 100.00 0 6,194 
s 4.690 0.888 100.00 450.5 8,194 
6 4.82.2 0.945 99.11 442 7,743.5 
7 4.957 0.987 98.17 4.25 7,301.5 
B s.oee 0.751 $7.16 297.5 e,e76.5 
9 5.240 0.896 96.43 .327.25 G,579 

10 5.387 0.937 95.53 2-14.5 6,251.75 
1.1 6.:>38 1.17 04.60 361.25 5.937.:.2.5 
12 ~-"~ 1.00 93..43 264.75 :>,5?6 
1S 5.854 0.943 92..42 246.5 5,291.2!5 
14 6.019 1.10 91.48 263.5 5,044.75 
15 6,188 1.17 190.39 :259.25 4,781.25 
16 6.362 0.960 89.21 195.6 4,522 
t7 $.541 0.99!1 88.25 167 4,326.5 
18 6.72.5 1.23 87.26 212.5 4,139.5' 
19 6.914 1.2.9 86.03 204 3,927 
20 '7.108 1.51 84.74 22:1 3,7.23 
21 7.:;\0B 1.68 83.::?:3 22S.25 3.502 
22 , 7.014 1.99 81.55 2-46.5 3,276.75 
23 7.725 1.83 79.56 .208.25 3.030.25 
24 7.942 1.62 77.73 170 2,822 
2.5 3.16!; 1.68 76.10 161.5 2,Gs2 
26 s.aso 1.73 74.43 153 2,400.5 
27 6.6'31 1,93 72.70 1!>7.25 2.337.5 
28 a. an 1,54 70.77 123.25 2,180.25 
251 9.1.23 2.83 69.13 195.5 2,057 
30 9.379 2.21 6~.30 140.25 1,861.5 
31 9.643 :2.33 64.10 136 1,'7':2.1.25 

P.05 

Page2. 
.22Aug "1997 



Aug-22-97 03~Z~P 

~· . ~ . 

C::OULTER 

13045.#01 
C~a"ltrel _Partie!<> 
Number DJameter 

IJM 
3:2 9.914 
33 10.19 
34 10.4-a 
ss 10.77 
:l6 11.08 
37 11.39 
38 , 1.71 
39 ~2.04 
40 12.38 
41 '12. 7:2 
42 13.08 
43 13.-45 
-44 13.83 
45 14.22 
-46 14.62 
47 16.03 
48 15.45 
-4!01 1s.sa 
50 16.33 
51 15.79 
52 17.26 
.53 17.75 
54 18.25 
55 16.76 
.ss 1S.:2B 
57 19.63 
5B 20.39 
59 20.98 
60 2:1.55 
6'1 22.15 
62 22.78 
63 23.42 
1>-4 ;zA.08 
as 24.75 
66 25.45 
137 . 26.16 
ea 26.90 
69 2.7.6e 
70 28.43 
71 .2~.23. 
72. 30.05 

·.! 73 
74 ! ~~:~~ 
75 . 32.66 
76 33.58 
77 34.&2 
78 35.4$ 

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

Analytical Chemistry • Utility Operations 

Cc:;~~u,t~r PC: D"'lv'is"i-on 305 3$0 392.2 P.OIS 

MUL TLSIZER AccuComr;j® 1.19 
Paga3 

2:? Aug '1S97 

Oiff C"m"'" O~ff Cum> 
Vo!um& Volume l'h•mt>er Number 

% % tml lml 

:2.76 51.77 1M!.75 1,585.2.5 
3.69 59.Q1 152.75 1,435.5 
:2.05 55.32 93.5 1.263.75 
2 . .53 53.:26 100.25 1,150.:2!; 
.2.97 50.73 114.75 1,05A 
s.se 47.76 1.27.5 939..25 
3.25 44.17 10S.25 811.75 
2.54 -40.9:2 76.5 705.5 
2.76 38.37 76.5 629 
3.67 ~5.El1 93.5 552.5 
3.45 3Ul3 80.75 459 
3.35 28.-4$ 72.25 378.25 
:;1.43 ,2,5.14 68 306 
2.55 21.71 -"G. 75 238 
2.5:3 19.15 42.5 191.25 
3.02 16.6:2 <le.75 148.75 
1.20 13.59 17 102 
1.95 1:2.40 25 . .5 as 
1.41 10.45 17 59.5 
1.1.5 9.04 12.75 42.5 
1.25 7.69 1:2.75 29.75 

0 6.64 0 17 
0 6.64 0 17 
0 15.64 0 17 
0 e.!>-4 0 17 
a 6.64 0 '17 
0 6.1>-4 0 17 
0 6.64 0 17 

0.811 15.1S4 4.25 17 
0 5.83 0 12.75 
0 5.~ 0 12.75 

l.O" 5.83 -4.25 12.75 
0 4.7>! o· S.-5 
0 4.79 0 8.5 
0 4.7$ 0 8.5 

1.45 4.79 4.25 8.5 
0 3.33 0 4..2.5 
a 3.33 0 4.25 
0 3-.33 0 4.25 
0 3.;3-3 0 '1-.25 
0 3-.33 0 4.25 
0 3.33 0 4.25 
0 3~3:3- 0 4.25 
0 3.33 0 4.25 
0 3.33 0 4.25 

3.33 3.33 4,25 4.25 
0 0 0 0 



13~.ftl01 

Chann91 
Numbf!r 

79 
so 
81 
82 
83 
84 
a5 
86 
87 
68 
89 
IPO 
91 
92 
9$ 
$4 
95 
!36 
!17 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
toe 
110 
111 
112 
113 
114 
, 15 
116 
117 
118 

. 119 
·120 
. 121 
. 122. 

123 
1.24 
125 

Paroole 
Diameter 

J.Lm 

-:lEL49 
'37.52 
3<!.57 
S9.00 
40.'77 
41.92 
-43.10 
44.31 
45.-55 
46.83 
48.15 
49.50 
50.:90 
5:2.33 
S3.$0 
55.31 
-58.87 
58.47 
61}.1 f 
61.80 
63.54 
65.3:2 
67.16 
6!il.05 
70.:99 
72.S~ 
75.04 
77.1-5 
7e.31 
61.54 
153.84 
86.19 
68.62 
91.11 
93.67 
96.30 
99.01 
101.8 
104.7 
107.6 
110.-6 
113.7 
116.9 
12.0.2 
123.6 
1Z7.1 
130.6 
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Cou,ter PC o;~~~~on 30S 360 

MULTISIZER Acc:;uComp® 1.19 

0111 
Volume ., .. 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
a 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
() 

(l 

0 
.(} 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
II 
0 
0 
0 

cum:> 
Volume 

% 

0 
0 
0 
0 
(l 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
() 

0 
(l 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
a 
0 

Diff 
Nt.Lmber 

lml 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
D 
D 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
a 
0 

Cum~ 

Number 
/ml 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
(I 
0 
0 
0 
a 
0 
0 
0 
0 
0 
0 
0 
0 
{} 

0 
0 
0 
0 
0 
0 
0 
0 
0 
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Analytical Chemistry • Utility Operations 

THE COMPLETE $EAVICE LAB W 
Aug-22-97,~3:2GP Cou1tc~ PC 01v,s~on ~OS 3SO 3P2~ 

. ~~; MUL TJSIZER AccuComp® 1.19 . 
P.~~ 

PageS 
22Aug1997 C:OULTEi=l 

1304$.!1>0 1 
9hannel 
Number 

126 
127 
126 

Partlcle 
Di;;~meter 

,IJm 
134.3 
13B.1 
142.0 
146.0 

Dlff 

Volume. 
% 

0 
0 
0 

Cum> 
VOII,lme 

% 
0 
0 
0 
0 

Dlff Cum=> 
Number Number 

lm1 /ml 

0 0 
0 0 
0 o· 

0 



SEA WATER DESALINATION FEASIBILITY STUDY 
IN THE LAGUNA MADRE AREA 

CHEMICAL ANALYSIS 

(1) Location: 

RO Pilot Plant Location 

(2) JelCleer Filter Effluent 

(3) Date: 

8/14/97 

(4) Analysis: 

Particle Count 

NRS/BOYLE Final Report 
December 1997 
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NRS Consulting Engineers 

P.O. Box 2544 

Harlingen, TX 78550-

Attention: Jesus Leal 

Analytical Chemistry • Utility Operations 

Page 1 of 2 

TEST REPORT: 351953 

Sample Identification: 
Date & Time Taken: 

Collected By: 

Gel-Filter Effluent 
08/14/97 

Client 
Sample Matrix: Liquid Aqueous 

1605 

Received: 08/15197 Client: NRS 

Sample Preparation Steps for 351953 

Report Date: 08/23197 

Fax This Report AS Soon As DONE! FAXED 08/22197 16:27 KEK 

Bottle#: 01 Unpreserved 
08/15/97 

Bottle Tracking for Sample 351953 

Login 

08/15/97 
14:30 
14:30 

SKL 
SKL 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. 

ND (Not Detected above EQL) . 

Continued 

Otherwise, we report 

MEMBER -·· 
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CORP. ' 

Analytical Chemistry • Utility Operations 

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 generated using the above specified methods. 

MEMBER P¥••• 
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Analytical Chemistry • Utility Operations 

THE COMPL~TE SERVICE LAB W 
AUg-22-97 ,9,3:2GP 

. ,~ .. Cou,tQr ~c o;~~~1o~ 3CS 380 
..... =~ 

~ ·- . MUL TISIZER AocuComp® 1- 19 

C:CUL'TEi=l 

Fnaname: 13t)4.51).#01 
Gro~.Jp:Jo: · t3Q45b 

Sample Numb&r: 

Sample ID: ANA I.A6 
Comment . WATEFI. LOT~ 351953-01 
0pC>r21wr: JC 
Electroll/W: . ISOTON 
Dispersant: NO 
ApC>rture Size: ;zoo I'm 
Channels: 12.13 

Apo!U'!.tit"e Current: 
Kd; . 

Fult Cata. L..o9 Diameter Gain: 
Contra! Method: Siphon :2000 ul 
Elapdled Tlrroe: 11.9 Seconds 
R"w Co~ nt: 2!l3 
Coinc. Corr. Count: 204 
Acquired: 15:03 22 Aug 1997 
Serial Number: 21403444 
e:recirolyle Vol: · 150 ml 
Anafytic Vc•uma: 2000 ul 
Sample: 20 ml 

3.200uA 
2151 
1 

39:22 ~-09 

Page1 
22Aug 1W7 
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Analytical Chemistry • Utility Operations 

THE COMPLETE SERVICE lAB W' 
' . . 

Aug~22-97 ~3~26P 

'~~.:!: 
C:OLJLi'ER 

Cou1te~ PC O~vis;an 

~I U L'flS r7.f.R . At: cu Com [l'lil 
305 380 3922: 

1.19 

Number Statistics (Arill'lmeli<;.) 1304Sb.#01 

Cal<:Uiations from 4.197 1-1m to 146.0 iJm 

Number :2.52.0 
Mean: 5.9S9tJ.m 95% C9nf. Limits: &.:.l23-7.l3!>5 l'ffl 
Mer;llao: 5.901 "'m S.D.: 5.<39JJm 
Mean/Median Ratio! 1.164 v .. riance: 29.1 !Jm2 
Mode: 4.889 j.lffi c.v.: 77.2% 
Spec. surf . .ataa: o.z.oo rn2fml $kewness: a .a4 Right $F<ew<!<i 

Ku rt.o:sfs: 97.2 Lept;QJ<.urtlc 

% ... 10 25 50 75 so 
Sioz:e~m 9.063 .. 7.011 5.901 5.108 4.61:11 

13046b.#01 
Cflt>Ono!>l Par'liele Diff cum"" Diff Ct.~.m.> 

Number Dl.,me1er Voh.lrne Velum~> Number Number 
ym % % /MI Ji'nt 

1 4.197 0 100.00 0 1,071 
2 4.~15 0 100.00 0 1,071 
3 4.437 0 100.00 0 1,071 
4 4.561 0 100.00 0 1,071 
5 4.690 0.:;1;28 100.00 76.5 1,071 
6 4.= 0..496 99.67 106.25 994.5 
7 4.957 0..409 99.18 80.75 888.25 
B 6.098 0.261 98.77 51 807.5 
s 5.240 0.4~3 9!£.49 72.25 7~6.!5 

10 5.387 0.332 96.05 51 684.25 
tj 5.538 0.30~ 97.72 42.5 633.25 
12 5.694 0.359 97.42 46.75 S90.7S 
13 5.8.54 0.246 97.06 29.75 S44 
14 6.019 o.:sse 96.81 42..5 514.25 
15 6.H!S 0.503 96.43 51 47~.75 

16 8.362 0.547 95.92 51 420.7.5 
17 5.5-41 0.495 95.38 42.5 369.75 
18 6.725 0.4e-4 94.SS 38.2$ 327.25 
19 6.914 0.555 94..40 .4.2.5 269 
20 . 7.108 0.445 93.81 :;>9.75 246.5 
21 7.30S 0.414 93.37 25.5 .216.75 
22 : 7.514 0.450 $2.95 25.5 .191.25 
23 ·7.725 0.082 92.50 4.25 165.75 
24 7.94:2 0.443 92.42 21.25 161.5 
25 6.1~ 0.096 91.$8 4.25 140.25 
.213 8.395 0.209 G1.S8 8.5 1:!.6 
27 . 8.631 0.114 9!.E>T 4.25 127.5 
26 8.873 0.518 91.~ 2t.25 123.25 
29 9.123 0.403 90.94 12.75 102 
30 9.379 0.292 90.54 6.5 ll9.25 
31 9.643 0.159 90.25 4.25 80.75 

P-10 
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~' 
Analytical Chemistry • Utility Operations 

TI::IEGQMPlETE SERVI.GE.LA.B ., ____ • ·-·---
1 . 

A~gT22-97 =o3:27P cou,~9r PC Div;s,on 30& aao 3922 

.· : i ~.:: MUL TlSIZER AccuComp® 1.19 

C:CLJLTER 

1304!ib.#Ol 

Chanpei Particle Oiff Cum> Difj' Cum> 
Number Digmez:er Volume Volume Number Number 

r<m % % 1m1 /ml 

32 9.914 0.3<15 90.09 8.5 76.5 
33 10.1!;) 0.187 89.74 4.25 68 
::14 10.46 0.;!04 $9.56 4.25 63.75 
;;15 10.77 0.443 e9.::~s a..s 59.5 
36 11.06 0.481 88.91 8,5 51 
37 H.39 0 88.43 0 42.5 
38 11.71 0 88.43 0 42.5 
3S 1;2.04 0.309 88.43 4.25 42.5 
40 12.38 0 aa.1;:: 0 38.25 
41 12.72 0.729 88.12 8.5 :38.25 
42 13.08 0 67.39 0 ~.75 
43 13.45 0 87.39 0 29.75 
44 13.83 0 67,3Sl 0 ~-75 
45 14.22 0 87.39 0 2.9.75 
46 14.62 0 a7.39 I) 29.75 
47 15.03- 0 87.39 0 29.75 
48 15.45 0 87.39 0 2!1.75 
49 15.66 0 67.:39 0 29.75 
15£1 16.33 0 87.39 0 29.75 
51 16.79 0 87.39 0 29.75 
52 17.26 2.73 87.39- 12.:15 ;2$.75. 
5:3. 17.75 0 64.156 0 17 
154 18 . .25 0 84.66 0 17 
55 18.7& 0 B4.es 0 17 
58 19.29 0 84,66 0 17 
57 19.83 0 84.66 0 17 
56 20.39 0 84.66 0 17 
510 20.95 0 84.&6 0 17 
ISO 21.55 0 84.66 0 17 
61 22.15 0 84.66 0 17 
62 22.76 0 84.$5 0 17 
es 2::1.42 0 84.66 0 17 
64 2-4.08 0 84.66 a 17 
65 :24.75 0 84.66 0 17 
as 25.45 0 84.66 0 17 
67 . 28.16 3.17 64.66 4.2<:> 17 
68 26.90 0 81.49 0 12.75 
69 27.66 0 81.49 0 12.75 
70 28.43 0 81.49 0 1:2.75 
71 .:29.23 0 61.-49 (J 12.75 
72 :;10.05 4.80 a1.49 4.25 12.75 
73 :30.90 0 76.69 0 8.5 
74 31.77 0 75.69 0 8.5 
75 32.66 0 76.69 0 8.5 
76 33.58 0 76.69 0 8.5 
77 34.52 0 75.69 0 8.5 
'78 '35.49 7.91 76.69 4.:25 a.s 

Pag&3 
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1S045b:#01 
Channel 
Number 

79 
SC> 
81 
82 
83 
84 
85 
66 
BT 
B8 
69 
91) 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104-
105 
106 
107 
108 
109 
110 
111 
112. 
113 
114 

.. 115 
116 
117 
116 

"119 
-12() 
"1.21 
122 
12~ 
124 
125 

F"a:Miele 
Dfameter 

j.fm 

36.-49 
37.52 
36.57 
39.65 
40.77 
41.92 
43.10 
44.31 
45.Sf; 
46.8-;3 
~.15 
49.50 
5C>.90 
52.33 
53.80 
5:5.31 
55.87 
58.47 
60.11 
61.80 
163 • .54 
65.32 
67.16 
69.05 
70.99 
72.98 
75.04 
77.15 
7~.31 
81.54 
63.84 
SB.19 
88.62 
91.11 
93.67 
96."30 
99.01 
101.S 
104.7 
107.6 
110.6 

• 113.7 
116.9 
12().2 
123.6 
127.1 
130.6 
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C~u,t~r PC 01v1s~on 30B 3SO 

MUL TISIZER AccuComp® 1.19 

.Qiff 

Volume 
% 

0 
0 
0 
D 
0 
0 
0 
0 
() 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

56..78 
0 
0 
0 
0 
0 
0 
0 
0 
(l 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Cum:> 
Ve>lurna 

% 

66.78 
68.78 
66.78 
68.76 
68.78 
68.75 
68.78 
66.78 
ea.7B 
61!.78 
&a:ro 
66.78 
58.78 
68.78 
66.78 
68.78 
BB.7S 
68.76 
68.78 
68.78 
68.78 
88.78 
68.75 
6B.7B 
68.78 
66.78 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
l:l 
0 

Diff 
Number 

fmt 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

4.2iS 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Cum> 
Numcer 

lrnl 

4.25 
4.2S 
4.25 
4.:25 
4.:25 
4.:25 
4.:25 
4.:25 
4..25 
4.25 
4.:25 
4:25 
4.25 
4,25 
4.25 
4.25 
4.25 
.4,~5 

4.25 
4.25 
4.25 
4.:25 
4.25 
4.25 
4.:25 
4.2.5 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Q 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

3922 P.l.:2 
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Avg-22-9~ 03~27P Co~,te~ PC o;~;s~on 30$ 380 3922 

~ .. ---~,: MULTISIZER AccuComp® 1.19 

C:OULTEr=t 

t3045b.#01 

Channel Particle Dlff Cum:=. Olff Ccfln :> 

Number mam.et&t Voluma Volume Numb-er Noumt>Eor 
I-'m % % Jml /ml 

126 134.3 0 0 0 0 
1.27 138.1 0 0 0 0 
1.28 142.0 0 0 0 0 

146.0 0 0 

P-.13 

Page5 
22 Aug 1$97 



SEA WATER DESALINATION FEASIBILITY STUDY 
IN THE LAGUNA MADRE AREA 

CHEMICAL ANALYSIS 

(1) Location: 

RO Pilot Plant Location 

(2) Sampling Point: 

Permeate (Product Water) from RO Pilot Plant 

(3) Date: 

7/23/97 

(4) Analysis: 

Anions and Cations 

NRS/BOYLE Final Report 
December 1997 
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023 
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P. 0. BOX 9000 - KILGORE, TEXAS 75663-9000 - 903/984-0551 - FAX 903/984-5914 

Analytical Chemistry • Utility Operations 

NRS Consulting Engineers 

P.O. Box 2544 

Harlingen, TX 78550-

Attention: Jesus Leal 

Sample Identification: 
Date & Time Taken: 
Collected By: 

RO Permeate 

07/23/97 

JAJ 

1255 

Sample Matrix: Liquid Aqueous 

Received: 07123197 Client: NRS 

pH (On Site) 6.22 
Cation-Anion Balance 7.72/7.97 
Bicarbonate 4.00 
Carbon Dioxide 8.34 
Carbonate ND 
Free Carbon Dioxide 4.82 
Hydroxide ND 
Ammonia Nitrogen .03 
Specific Conductance at 25 C 9.75 
Total Dissolved Solids 450 

Temperature 21.2 

Total Barium ND 

Total Calcium 2.64 

Total Iron 0.0930 

Total Magnesium 4.04 

Total Manganese ND 

Total Potassium 7.92 

Total Sodium 162 

Total Strontium 27.0 

Silicon (as Silica, Si02) 2.07 

Chloride 249 

Fluoride ND 

Nitrate ND 

Sulfate 35.2 

Alkalinity (as CaC03) 4 

Hydrogen Sulfide ND 

Continued 

Page 1 of 10 
TEST REPORT: 350221 

Report Date: 08/11/97 

su 
meq/meq 
mg/1 0.5 
mg/1 0.5 
mg/1 0.5 
mg/1 0.5 
mg/1 0.5 
mg/1 .02 
umho/cm 
mg/1 5 
degrees C .1 
ug/1 10.0 
mg/1 0.0500 

mg/1 0.0500 

mg/1 0.100 
mg/1 0.0300 
mg/1 2.00 
mg/1 5.00 
ug/1 10.0 
mg/1 0.107 

mg/1 20.0 

mg/1 0.10 

mg/1 0.09 

mg/1 20.0 

mg/1 1 

mg/1 0.050 

MEMBER r:.••• 
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CORP. ' 

Analytical Chemistry • Utility Operations 

THE COMPLETE SERVICE LAB W' 
Page 2 of 10 

TEST REPORT: 350221 

002 Cation-Anion Balance APHA 18th 1030F 08/08/97 NGT 
003 Bicarbonate APHA 18th 4500-C02 D 07/31/97 1725 NGT 
004 Carbon Dioxide APHA 18th 4500-C02 D 07/31/97 1725 NGT 

005 Carbonate APHA 18th 4500-C02 D 07/31/97 1725 NGT 

006 Free Carbon Dioxide APHA 18th 4500-C02 D 07/31/97 1725 NGT 

007 Hydroxide APHA 18th 4500-C02 D 07/31/97 1725 NGT 

008 Ammonia Nitrogen EPA 350.1 12 07/29/97 1 000 RSV 

009 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 0920 SKL 

011 Temperature EPA Method 170.1 07/23/97 1255 JAJ 

012 Total Barium 7440-39-3 EPA Method 200.7 13 08/01/97 1604 WOB 

013 Total Calcium 7440-70-2 EPA Method 200.7 13 08/01/97 1646 WOB 

014 Total Iron 7439-89-6 EPA Method 200.7 13 08/01/97 1601 WOB 

015 Total Magnesium 7439-95-4 EPA 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, Si02) EPA Method 200.7 MOD 13 08/08/97 1 027 WOB 

021 Chloride EPA Method 300.0 01 07/28/97 1 037 KLB 

022 Fluoride EPA Method 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 1 037 KLB 

025 Alkalinity (as CaC03) EPA Method 310.1 04 07/30/97 11 00 BAP 

026 Hydrogen Sulfide EPA Method 376.2 09 07/25/97 1500 RSV 

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

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

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

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

Ammonia Distillation 500/500 07/28/97 1100 KBW 

#01 - Unpreserved Plastic 

Continued 

MEMBER D.t••• 



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

Analytical Chemistry • Utility Operations 

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

Bottle Tracking for Sample 350221 

1600 
07:02 

GOG 
GOG 

Page 10 of 10 
TEST REPORT: 350221 

Wet Lab- Bldg1 
Instrument Roam 1 

C~ 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. 

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

MEMBER w••• 



SEA WATER DESALINATION FEASIBILITY STUDY 
IN THE LAGUNA MADRE AREA 

CHEMICAL ANALYSIS 

(1) Location: 

RO Pilot Plant Location 

(2) Sampling Point: 

Permeate (Product Water) from RO Pilot Plant 

(3) Date: 

7/23/97 

(4) Analysis: 

Total Organic Carbon 

NRS!BOYLE Final Report 
December 1997 



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

Analytical Chemistry • Utility Operations 

NRS Consulting Engineers 

P.O. Box 2544 

Harlingen, TX 78550-

Attention: Jesus Leal 

Sample Identification: 
Date & Time Taken: 

Collected By: 

ROPermeate 

07123197 

JAJ 
Sample Matrix: Liquid Aqueous 

1255 

Received: 07/23197 Client: NRS 
Other Data: 

Reference 350221 

------------~- ----................... ...
Page 1 of 2 

TEST REPORT: 352318 

Report Date: 08/23/97 

::l!lti~:::till~l~~:~r:;~::i&:!l1!:;;::::;::;:ill:·;ill:':l!::::::::·::·:::::i:i;i]'::i·::;~i];ii::f!ii:~i:i·ii~iaii~i~::lsraryjJ!t~:-:::t1!::i;\::~~~:~11ll::;;;t:::;;;;:::.!]i::;;::;;:::ilrl:lllr:~:;]::;::~:;:t!l::®t!::~ill~~::ri1!r:l~::;t&il::;r:;:::· 
#01 - Unpreserved 
#02 - Unpreserved 
#03 - Unpreserved Glass 

#04 - Unpreserved Glass 
#05- H2S04 Preserved 
#06- H2S04 Preserved 

#07 - Unpreserved Glass 
#08- Unpreserved Glass 

Continued 
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Analytical Chemistry • Utility Operations 

#09 - Preserved with NaOH and Zinc Acetate 
#10- Sm Plastic w/1+1 H2S04 
#11 - Sm Plastic w/1 +1 H2S04 
#12- NH3N TRAACS Autosampler Vial 
#13 - ICP Preparation 

#14 - ICP Preparation 
#15 - ICP Preparation 

06 (500 ml) 
DB (50 ml) 

DB (50 ml) 
DB (50 ml) 

Quality Assurance forthe SET with Sample 352318 

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

3517B6 
351B92 
3517BB 
351789 

Standard 10.3 
Standard 10.5 
Standard 
Duplicate 
Duplicate 
Spike 
Spike 
LCS 

9.4 
36.2 
B.3 

4.9B 

10.0 
10.0 
10.0 
36.7 
8.4 
10.0 
10.0 
4.90 

Page 2 of 2 

TEST REPORT: 352318 

MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 

103 
105 
94 
1 

1 
94 
94 
102 

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

Limit (MDL), and Practical Quantitation Limit 

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

ND (Not Detected above EQL) . 

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

approval of Ana-Lab Corp. 

I certify that the results were generated using the above specified methods. 
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Day I Hour. 
f_ff<fl\, P~t!.Jr,, . 

Turb Temp Pressures, psig Flow, gpm Conductivity pH Notes 
I Met~r NTU ~c D ilTo P ---·· 

&!': Ftl~ ~p 1-'' c,,. Affr-v 
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I ~t;R.fT' P~~"'-
Day I Hour Turb Temp Pressures, psig Flow, gprn Conductivity 1J, pH Notes 

Meter NTU oc ouJ 'rll .. _ . ..........,. -· 

Filter Filter Feed Inter- Cone. Perm. Cone Perm Feed Perm 
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P/!ll-k_, fef/YI, 
Day Hour Turb Temp Pressures, psig Flow, gpm Conductivity 

. 

pH Notes 
Meter NTU oc 

-· 11/T!( 5-ritL-Jt-p R.o-1 fJJ I{ s-;;-.. 
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PER/I\· PcR!t\. 
3.Y Hour. Turb Temp Pressures, psig Flow, gpm Conductivity pH Notes 

Meter NTU ·. oc 
Filter Filter Feed Inter- Cone. Perm. Cone Perm Feed Perm 1UR.f>, £.lf_ ot.trcP 
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P~Rtn.. Ft~"'· 
1ay Hour. Turb Temp Pressures, psig Flow, gpm Conductivity 

Meter NTU . oc 
-··-

Filter Filter Feed Inter- Cone. Perm. Cone Perm Feed Perm 
In Out stage 
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?-'Z>~ \~!6~ o.os ?2>·0 3~'1$ ~tt.01) _730 1'J-i) 7"UJ f.( ?..t+ II S.lff .111 
-11-11 ?- 'J(f;- cJfl'(ll· Wo:? f w fllt:j f/Z c ~t;-c7/2, /)c ~ 'I) {'If f!.T/lt /)C 

•/ 
tr ,c/ 7, ~~2~ eo. {_o ,C:: f' 

.... ~ q ;:U.A---

Q-7vD ?tf.so "775 '77o Lfro J_ .. J t- /) 5tfj ,g71 -'J.tff? n~q,o o .o I 35.9) '75b 
11-<S ;o .-a:u, .. . 
-H-f! J'J t 'l.l _j)_()3 ?3.0 Jr.s' 'jtf.?.S" -n/) 7t0 7cftJ tf. 0 9.,/. -r 11 5- c.;o . 71/ 
:~"-~· ).·'f 3f-

11,75 Jcf. {) ;.,;~-t41 1'31-1'-¥ 6.03 ,_,J.o 7 1{0 7J{ 1Jt; zj, 0 ;)If ?I S?/i I 
·[tV 

f/o.(j "$;;Sj!r-
C>. t \. ?J.. ~ '31·2) ')lf.iJ 1~() j]IJ 71~ ~,o :f-l-1-' Jl 5-1J ~?S1 (. Jif-~ h JJ?t/.1 

Comments: ~ &,-:;.5 .. -f? l{oo& .4-,QOh Jyo/!.C s.yirP./2-tc.. JKtP lf?/0 .5t4/q ;Jt)}t.SJ-p_.e_, 

G-2-f-17 I I .'D t#-- /1-0 () £ p M 6/-f'_ .;.CJJI if rJti/h /ll J2r;e_ 

Laguna Madre Seawater RO Test Engineers: NRS Consulting Engineers (Jesus 'Leal) 423 7409 

-~o) 

1[lR.f>, 
i!lll r cr: 
0:Ei f/16 

0,/Cl 

(!), I 't 

~_qo 

0.3'-. 

0.33 

6 ·27--
{).;) tj 

6, lcf 

C). Jt.( 

B~yle Engineering (Chris Martin, Travis Fisher) 805 325 7253 

.. 

pH Notes 

PH 

571H1TEZ> A. tJ .1/-/'1-'f/O/f<.-. 
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PE"R~". Pdrr... 
Day Hour. Turb Temp Pressures, psig Flow, gpm Conduetivi 

71 
pH Notes 

Meter NTU ac (/cu/) 
--:<' 

Fi!ter Filter Feed Inter- Cone. Perm. Cone Perm Feed Perm ~~/= £,!.. ! 
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l)ltd ) 175-"f 

&-Jf.-f Cf'.'J7A• Gr01-. 2).2. 3~-2) Jt/.2) 7~0 7)0 --,lJO 1/-0 ;J./ . ..f-- J/ 5·'ftf .:fl'f t:J.;l..3 G.~ 1 
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REPLY TO 
ATTENTION OF 

DEPARTMENT OF THE ARMY 
GALVESTON DISTRICT. CORPS OF ENGINEERS 

P.O. BOX 1229 

GALVESTON. TEXAS 77!1!13-1229 

March 4, 1997 

Real Estate Division 

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

Mr. Jesus Leal 
NRS Consulting Engineers 
P.O. Box 2544 
Harlingen, Texas 78551 

Dear Mr. Leal: 

::I i 
/./ .. 

I . ' 
/J / • 

, ; ··~ .. f.u I 
• ' .... }l_ '-') .... 
- "---~<.· .. 

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 r:orth 
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, 

Enclosure 



DEPARTMENT OF THE ARMY 
GALVESTON DISTRICT. CORPS OF ENGINEERS 

P.O. BOX 1229 

GALVESTON. TEXAS 77553-1229 

REPLY TO 
ATTENTION OF 

Evaluation Section 

SUBJECT: SWG-97-07-003 

Laguna Madre Water District 
105 Poz·t Road 
Port Isabel, Texas 78578 

Gentlemen: 

March 24, 1997 

You may proceed with the installation of intake and outfall structures 
associated with an experimental reverse osmosis unit, which you proposed in 
your February 21, 1997, letter. A copy of your plans in five sheets is enclosed. 
Your letter resulted in the initiation oflhe pre-discharge notification proce
dure specified for Nationwide Pcz·mit 7. Your agent, Mr. .Jesus Leal, NRS 
Engineering, was notified by telephone on Mnrch 21,1997, that the Distr·ict 
Engineer has determined that the work is authorized under Nationwide 
Permit 7. The project is located in Brazos Santiago 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 arc 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 Federal, State, or 
local permits required by law nor does it authorize any injury to the property 
rights of ol.hcrs. 

rrhis v~rificQtion is valid fOr 1 ?ear. Pl!::ase let ;;1c h:::1ov .. ~ ~xhr:D. :,~ou COin

plete your project by retuz·ning the enclosed pre-addressed post card. If you 
have any questions concerning this matter, please contact the Project 
Manager, Marcel Duronslet, at the letterhead address or by teiephone at 409-
766-3995. 

Sincerely, 

RoberL W. Heinly 
Leader, SouLh Evaluation Unit 

Enclosures 

j 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. 

1. 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 N0/100 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, cjo 
Mr. Jesus Leal, NRS Consulting Engineers, P.O. Box 2544, Harlingen, 
Texas 78551; and if to the United States, to the District Engineer, 
Attention: Chief, Real Estate Division {RE-M), P.O. Box 1229, 
Galveston, Texas 77553-1229; or as may from time to time otherwise 
be directed by the parties. Notice shall be deemed to have been 
duly given if and when enclosed in a properly sealed envelope 
addressed as aforesaid, and deposited, postage prepaid, in a post 
office regularly maintained by the United States Postal Service. 



4. AUTHORIZED REPRESENTATIVES 

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

5. SUPERVISION BY THE DISTRICT ENGINEER 

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

6. APPLICABLE LAWS AND REGULATIONS 

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

7. CONDITIONAL USE BY GRANTEE 

The exercise of the privileges herein granted shall be: 

a. without cost or expense to the United States; 

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

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

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

a. 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 
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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 des.troyed 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 

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

12. NON-DISCRIMINATION 

The grantee shall not discriminate against any person or persons 
because of race, color, religion, sex, age, handicap, national 
origin in the conduct of operations on the premises. 
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13. TERMINATION 

This ~ice~se may ~e terminated by the grantee at any time by g1v1ng 
the 01str1ct Eng1neer 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 is specifically prohibited. Such regulations, 
conditions, or instructions in effect or prescribed by said 
Environmental Protection Agency, or any Federal, state, interstate 
or local governmental agency are hereby made a condition of this 
license. The grantee shall not discharge waste or effluent from the 
premises in such a manner that the discharge will contaminate 
streams or other bodies of water or otherwise become a public 
nuisance. 

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

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

15. HISTORIC PRESERVATION 

The grantee shall not remove or disturb, or cause or permit to be 
removed or disturbed, any historical, archeologiqal, architectural 
or other cultural artifacts, relics, remains or objects of 
antiquity. In the event such items are discovered on the premises, 
the grantee shall immediately notify said 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 penuit or license which may be required by Federal, state,. o:: 
local statute in connection with the use of the premises. It 1s 
understood that the granting of this license does riot preclude the 
necessity of obtaining a Department of the Army permit for 

4 



activities which involve the discharge of dredge or fill m~terial 
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 
flooding 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 
~taJY _ op the , this 

hereu9:t.e--set my hand by authority of the 

~ 1 1997. 
_d day of 

~~ frHARi5 W .' HARRISON 
Chief, Real Estate Division 
U.S. Army Corps of Engineers 
Galveston District 
Galveston, Texas 

THIS LICENSE is also executed by the grantee this --~--~-~-~---------
day of re6YViHI( I 1997. 

5 

LAGUNA MADRE WATER DISTRICT 

Yc/ 
H•$#-t .. -
MA,;dyt. 
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May 7, 1997 

Joe Rodriguez 

~~ -0 r~ ~eeL rrlu& 
o a r1C! ~CJ3283 

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: 

1222 E. Tyler, Suite c I 
P.O. Box 2544 

Harlingen, Texas 78551 
210 423-7409 

FAX 210 423-7482 

CF9611 

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

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

BROWNSVILLE II DALLAS ill HARUNGEN II LONGVIEW II BENTON,AR II TEXARKANA.AR 



May 7, 1997 
Joe Rodriguez 
Page 2 

CF9611 

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 

~M 
sus Leal, P.E. 

JUbh 

cc: Eddie Hernandez 



Barry R. McBee, Chairman 

R. B. "Ralph" Marquez, Commissioner 

John M. Baker, Commissioner 

Dan Pearson, Executive Director 

TEXAS NATURAL RESOURCE CONSERVATION COMMISSION 

Mr. Jesus Leal, P.E. 
NRS Consulting Engineers 
P.O. Box 2544 
Harlingen, Texas 78551 

Protecting Texas by Reducing and Preventing Pollution 

May 19, 1997 

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

Dear Mr. Leal: 

... ----... --~----

I have reviewed your permit request for the above referenced project previously discussed by 
telephone on March 12, 1997. The project, located in the Brazos Santiago Pass, north jetty, South 
Padre Island, Cameron County, Texas, consists of a reverse osmosis unit and related appurtenances 
which will treat seawater at a rate of 50 gpm and the discharge water will be placed back into the 
ocean. Based on information previously and currently provided, we voice no objection to the project. 

! This letter serves to confirm permission previously given verbally. 

Sincerely, 

~~4~//~, 
Jose A Rodriguez, R.S 
Environmental Investigator 
Pub~ic Water Supply Section 
Water Program 

JAR/jar 

Riii'U" To: [{ECION 15 l:J!j E. VAN l3tll<lcN. SUITE 301 • llAHI.INCEN. 1'EX,\S 78550 • AI<EJ\ CODe 210/425-6010 • f.~X :!10/41:!-SOSY 

P.O. l3ux 13087 Austin, Texas 78711·3087 512/239-1000 



August 29, 1997 

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: 

1222 E. Tyler, Suite C 
P.O. Box 2544 

Harlingen. Texas 78551 
210 423-7409 

FAX 210 423-7482 

CF9611 

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 

~A 
sus Leal, P.E. 

roject Engineer 

cc: Eddie Hernandez 
Bill Norris 

BROWNSVILLE • DALLAS • HARLINGEN • LONGVIEW • BENTON, AR • TEXARKANA AR 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGIONS 
1445 ROSS AVENUE, SUITE 1200 

DALLAS, TX 75202·2738 

REI?LY TO: 6WQ-CA 

M~. Eduardo Hernandez 
General Manager 
Laguna Madre Water District 
105 Port Road 
Port Isabel, TX 78578 

September 5, 1997 

r • tJ -'· 

Re: NPDES Application No. TX0116203-Laguna Madre Water District 

Dear Mr. Hernandez: 

In accordance with your reque5t of August 29, 1997 from Mr. 
Jesus Leal of NRS Consulting Engineers, you are hereby notified 
that your N'ational Follutant Discharge Elimination System (NPDES) 
application for the above referenced facility has been 
discontinued and void. 

Any resumption of the discharge or any new discharge from 
your facility without a permit will be unlawful. Should you 
again propose to discharge any pollutants from this facility to 
waters of the United States, it will be necessary to file a new 
NPOES 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. 

yours, 

Service Branch 

cc: Texas Natural Resources Conservation Commission 

Mr. Jesus Leal, P.E. Post-if' Fax Note 7671 D<tll> ? /1 ~17l~e<l· I NRS Consulting Engineers 
P.O. Box 2544 To ~rr--k' fU .ti r ~1'". f((fr'\~r.:l.. 
Harlingen. Texas 78551 Co.IO~t. co. 

Pl'tOo'ie ~ Ptlone4 

Fou +d. 3 _ 1 ~ 'i2..J Fs:t# 

TOTAL P.01 
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NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM 
APPLICATION FOR PERMIT TO DISCHARGE WASTEWATER 

STANDARD FORM A- MUNICIPAL 

SECTION I. APPLICANT AND FACILITY DESCRIPTION 
Unless otnerwlse specified on this form all Items are to be completed. II an Item Is not .applicable Indicate 'NA.' 

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

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

BOOKLET BEFORE FILLING OUT THESE ITEMS. 

1. Legal Name of AppHcan l 
(see Instructions) 

2. · f-1.o~lling Address of Applicant 
(see Instructions) 

Number & Street 

City 

State 

Zlp Code 

J. Appllc:ant•s Authorized Agent 
(see lnslrucllons} 

Name and Title 

Number &. Street 

City 

Slate 

Zip Code 

Telephone 

4. Previous Application 
If a previous application for a per· 
mit under the National Pollutant 
Discharge Elimination System tus 
been made, give the date of 
application. 

Please Print or Type 
Laguna Madre Water District 

105 Port Road 

Port Isabel 

Texas 

78578 

Jesus Leal P.E. 
NRS Consulting Engineers 

1222 E. Tyler, Suite C 

Harlingen 

Texas 

78550 

210 423-7409 
Area 
Code 

Number 

N/A ------
YR MO DAY 

' I certify that I am 1amlll.ar with~ the Information contained In ll'lls application and tt\at to the best ot my knowledge and belle I such \nlormatlon 

Is true, complete, and accurate .. 

Eduardo Hernandez 
Printed Name of Person Signing 

' \ 
General Manager 

Title 

17 ot/- u 
YR MD DAY 

Date Application Signed 

18 U.S. C. Section 1001 provides that: 
Whoever, in any mal/er within the jurisdictiot! of any department or agency of the United Slates k~towingly artd wilfully falstfier, concealS ~r 
cJvers LIP by a~ry trick, :scheme, or device a material fact. or makes any false, fictitious or fra,,duient statemenl or representation, or nuikes Or 
u.se:s any falu writing ordocumell!lknowing rame ro contaiTJ any fuJse, ficlitious or [raucl1deJJt statement or entry, shall be fined not more thall 

$10.000 or imprisoned not more t/Iun five yearr. or both. 

T~.•~ c:..-rlion cnnlnlrtK .J pa~es. 



5. Facility (see Instructions) 
"Give the name, ownership, and physi· 
cal location of the plant or other 
operating facility where discnarge(s) 
presently occur(s) Or wii_J occur. 

Name 

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

Check block it a Federal facility 

and give GSA Inventory Control 
Numoer 

Location; 

Numoer &. Stre~t 

City 

County 

State 

6. Discharge: to Another Municipal 
FacilitY {see Instructions) 
a. Indicate if part of your discharge 

Is into a municipal waste trans· 
port .system under another re
sponsible organization. If yes, 
complete the rest of this Item 
ant;! continue with Item 7. It no, 
go directly to I tern 7. 

b. Responsible Organization 
Receiving Discharge 

Name 

Number&. Street 

City 

State 

Zip Code 

c. Facility Which Receives Discharge 
Glve the name of tile facility 
(waste treatment plant) whicn re
ceives and is ultimately respon· 
slble tor treatment of the discharge 
from your facility. 

cL Average DailY Flow to Facility 
(mgd) Give your average daily 
flow into the receiving tacil!ty. 

7. Facility Discharges, Number and 
Olschar9e Volume (see instructions) 
Specify the number of discharges 
described in this application and tne· 
volume of water discharged or lost 
to each of the categories below. . 

1 Estimate average volume per day 1n 
million gallons per day. Do not In-:, 
etude Intermittent or noncontinuous 
o..,erflows, oypasses Ol' seasonal dis
charges from lagoons, holdJng 
ponds, etc. 

EPA form 7750-22 (7-7J) 

Temporary Reverse Osmosis Pilot Treatment Plant 

on the Brazos Santiago Pass, North Jetty, 

Restraunt, South Padre Island, Cameron 
Texas 

0 PRV 0 BPP 

Channelview Road on North Jetty 

Town of South Padre Island 

Cameron 

BNo 

N/A 

N/A 

N/A ___ .:._ __ mgd 

I-2 

J 

J 

I 
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To: Surface Water 

Surface Impoundment with 
no Effluent 

Underground Percolation 

Well {Injection) 

Other 

Total Item 7 

If •other• is specified, describe 

If any of the discharges from tnis 
facility are Intermittent, such as from 
overflow or bypass points, or are 
seasonal or periodic from lagoons • 
holding ponds, etc., complete 1 tern 

B. Intermittent Disch.arges 

a. Facility bypass points 
Indicate the number of byp;1ss 
points for the facility that are 
dlscna rge pol nts. (see I nst ructions) 

b. Facility Overflow Points 
Indicate the number of O\lerflow 
points to a surface water for the 
facility {See Instructions). 

c. Se~sonal or Periodic Discharge 
Point.s Indicate the number of 
points wnere seasonal CJiscnarges 
occur fn:: .. ,n h aiding ponds, 

. lagoons, ... tc. 

9. Collection SYstem Type 
Indicate the type and length (In 
miles} of the collection system used 
Dy this facility. (see Instructions) 

Separate Storm 

Separate Sanitary 

Combined Sanitary and Storm 

Both Separate Sanitary and 
Combined Sewer Systems 

Both Separate Storm and 
Comblneo Sewer Systems 

Length 

10. Municipalities or Areas Ser\led 
(see instruct\onsJ 

Total Population Served. 

EPA fo,m 7550-22 (7-73) 

Number at 
Discharge Points 

None 

None 

None 

WON E. 

______ miles 

NONE 

1-3 

Name 

Total Volume Discharged, 
Million Gallons Per Day 

0.075 mgd 

0.075 mgd 

•' 

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

Actual Population 
s~rved 



1 t. Avenge Daily Industrial Flow 
Total estimated average dally waste 
flow from all Industrial sources. 

_.N"'o"'-'-n...,e"--- m 9d 

Note: All major Industries {as defined In Section IV) 
dlscnarging to. the municipal system must be 
listed In Section IV. 

12. Permits, Licenses .and Applications Not Applicable 
List all existing. pending or denied permits, licenses and applications related to discharges from this facility,(see instructions} 

10 Number 

13. ~bps .illnd Drawings 
Attacn all required maps and drawings to tne back of this application. {see Instructions) 

14. Additional Information 

-'~: Item 
lntormatlon l<t Number 

. 1 Pro-ject Location 

2 Site Plan 

3 Plan View 

4 South Side Cros·s Section 

5 West Side Cross Section 
·-·-

____ ,:______,_ __ 
' 

i 

.. 

.. 

' 

' 

' 

EPA Fo<m :7550-22 (7-73) 1-4 tr U.S. GOVERNMENT PRINTING OFFICE; 1975-628-068/4"8 3·1 
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~~ .... ~ .......... -
-·~ tr CONSULTING ENGINEERS ----- --···-··· -------------
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STANDARD FORM A-MUNICIPAL 

SECTION ll'. BASIC DISCHARGE DESCRIPTION 

FOR.\1 APPRO\'ED 
OMB f'·;o, 158-R0/0(• 

Complete thll Hctlon 1or each orncnt or propoud diSCI'\If9'« lnc:Jicated In Stctton t, Item' 7 tnd I, tnac h to surface wat•rt. Th•• ine~.:..dc~ 
dlscnarQ*~ 10 otnc· muntCIO.II Hwet&9C 1y1Uml In whlcn tl"'4 wntt watat dO. I not go 1rttouwt'1 1 treatment wotKI grlor to b•ing Otlcnar9'fO 10 
Jur1aCI wateq, OtKr'\U9f~ to ...,tlll must Dt dU·t:riDed wnett tntre .1te .tl'-0 dlloCMat~l to IUtfacc water& hom thll ttCIIUy ..... JIIar.Ue 
•..crlption' of tach di'-Ch&rtc an: nqui,...d uen If....,.,.: Oh·d\lrtu arlttnate In ttlt urne hcUtty, Allwalutl for lr"' ••lttln9 OiiC.h.tr9c \houto 
t>e r•c:uewntatl'l't of tr111 lwei..,• preV'IOU1 montnl of oo-.raltOn. If U\h t• 1 I:UOOOMG dl..cnar94, "'lluel 11'\0ula te1\4ct btU •n9•n•ertn9 Utlm.IIIL 

AOOITIONAL INSTRUCTIONS FOR SELECTED ITEMS APPEAR IN S.EPARATE INSTRUCTION SOOKL..ET AS INDICATED. REFER TO 
IIOOKLET liEF ORE. FILLING OUT THESE ITEMS. 

1. D•cNI"'Itl S..rbl No. Jn4 Nam• 
a. Ditcna..,. Serial No. 

(We int.lruc11oni} 

ll. Dlolcf\.aJ"te Name 
Ghtc n.amc of di&.eharl'll, If any· 
(,... ln&tructlonl) 

C.. P'rt~riOUI Dta..c.h.lf'll S.rhl No 
It c nrevlous NPOES. l)eJrnil 
.u. .:1110n wai m1.::Jc for trat, Clt1• 
, .... :<,. (IU.., -'·Sot" 0'1 I) ~:·c .. de 

pre.., lOU' dla.Gl\At~ Uflal numo•r. 

1. Dacha,..., Oocrallnt Oatu 
.a. Oi.chu'tc to ••t•n Date 

If lhif CliS.Cr'l.&rg:e hu n~r~o~cr 

rxcurnCI tlut is pllnn.cl lor •omc 
future due., ljlive tnc dale tnc. 
Gllcnlrtf' wiH D•9•"· 

Ulc 

b. Dllcha~ to l:nd Oatc If tnc d1"" IOZb 

cnar9e '' \Cncdulcd to De a•t.eon-
llnu.o wltn•n the ncllt !i y«.u~. 
ttvc the Cl.at• (wltntn bell c1tlmau) 
1hc dlfO::hl"iJC will tna. Gi"'e ru· 

" son for diSCOntmuing !nil d•SCI\If9C 
In It en, 17. 

l. Ohcn.a,..... Lc.cation N.amc tne 
pollt•C.al bound~t•cs wi1n•n wn•C•· 
HH polnt of di\Ch•r9e 11o IO":o~lUl 

St.alc 

County 

4. Dhd\a,.... Polnl D•crlpUon 
(w-e 1nuru'110n') 
04ac.n.t.r94 11 Into (en•"" one) 

StrNrn (ln<.tude:s. dltcne1, 1rroyo,, 
end otn•t w•t.etcourMl) 

L.ak• 

~n 

1. Dnctu,.,. P'olnt- L.....Jt/\...Dnt. 
Suu tn• or..c;lu 1oc.a11on of tne 
s>olnt at dl1cl"\ .. rptt to tn• ~.arctt 
MCond. (....., lnuructlonl) 

l....ltltudc 

nn .. .,. 

-

-
-· ... 

001 

South Padre Island Reverse Osmosis Pilot Plant 

Outfall 
N/A 

97 05 
VR MQ 

98 08 
"VR MO 

Texas 
__ , 

Cameron 

South Padre Island 

QSTR j 

QEST 

0 LKE 

~OCE 

QWEL 

DOTH 

97 DEG. LMIN, ~SEC 
26 4 6 

OEG . __ MIN. --SEC 

-------- ,._ ... "' (" .. 

I 

I 

J 

I 

I 

J 

I 

I 

I 



I. Dhclu,..._ lhc:tiYint W.1hr Nam. 
N•m• ttl« ....,lt•rway at tne point of 
diiCnargc".(Wc lnstructlontl 

11 tnt diHh.rljtC U lhrougn an out· 
fall lhllt extend! t>cyond tnc lnore11ne 
ot t& b•low tne m.an low w•t•r lln41, 

comol•t• lt•m 7. 

b. OU.Cftartc Oeptn ••tow W.1ttr 
S.Urfa.G:I 

.. ,. 

DISCHARGE SERIAL NUMBER 

Brownsvllle Shlp 

Pass, Segment No. 

Fo• A911ncy Uu / .. ~I [MojO< Minor I lot> 

N/A . ... 
N/A 

IHI 

Channel - Brazos Santiago 

2494 

Fo• A94ncy u ... 

I 
lOl• 

I 

' 

It diJ.Cn.u~ 11 from a DYPIU ot .1n ov•r11ow Po•nl or •• a ua~on.11 a.,cnar9c from .. 1a9oon, ho•o•ng pono, etc.., c.omot•tc ltem1 8, 9 or 10. 
•1 A&:!Piic.&blc; and continue witn 1\em 11. 

•• aypau DIIC:h.l,.. (ue inurucflonl) .. aypiU 0C:CU"410CI 
Che<M wncn oypau occ.ur'l 

Wet w••tncr 

Cry Wloltner .. aypu• ,r,equency G•ve tne 
...ctu.al or approKuT'\oltc numocr. 
ot Dypu' tncldcnu ;ar yur. 

Wet Wtatncr 

Cry ,,1,11ncr 
,J 

<. aypus Ourallon Gh•e tne 
ner.a9c r"'YPUl autll•on In houri. 

wet wtatncr 

Cry weatt~cr 

d. ay.eu VOlume G1ve tnc 
•••r.t91 ..,oh.ame P•' DyJ)al.l lnc•dcnl, 
In tnouMnd ;allont. 

wn wutncr 

... ayJUU klaiOnl Gl•• ,..,ont 
why byp.U.$ OCCUfL 

PrOCMd to Item 11. 

a. O.....rftew Ott.ct\a,... ( ... lni1Nct•ons} 

A. OY•rft .... OcC.II~nce Ch•Ck 

wn•n O'ltl'•rflo ..... occu rl. 

Wet w ... tner 

b. O.lrflow ,rrequency Give the 
.IICtu•l or aggro•lmau an..::idenu 
P4f yur. 

We-t WI.IU\ef 

fPJ. Form 7550-22 0-7Jl 

,....,, Qv .. , f:§ No 

:tM•• ____ limn per yeo~r 

.... IOZ ____ tlmci ~:•r yeu NONE 

Mlc1 

r a ____ nourt NONE 

'NONE 

-
....,, Ov•• -.a ov •• 

-· ____ tlm11 pet y6Jir -2 ____ ttmes per yur NONE 

Il-2 



C. O•trllow Duration G1vt tnc 

r~•ra~ ovtr11ow aur1Uon In 
tl.ourL 

Wtt w•atncr 

d. 0¥11rflow Volume Gtve the 
avera~ volume p.cr o<~~•lflow 
lncldcnt In thouuna l)olllons. 

Wet w•.athcr 

Cry w•.atn•r 

a. SllJI.On.aiJ'"'•'•OC:IC 0":11artr 
Jl're•u•ncy If dliCharwc 11 Inter· 
mltlcnt from 1 1'1otdln9 pond. 
~goon. etc., Jtve th• actual or 
aggro.:lm•te numttc' of tame-~. 
U'lll dllcn&r9' OCCIJ, ~per year. 

b. J.acaanattperlo41c: Ohc:ha~4' 
'Volume GN• 1hc aver ave 
volume per dilcnarljiC· occu rrcnc~ 
In tnou..,.nd g..auon•. 

c. s.cuonal/hrioclic Ohch1,t 
Duration G1ve the I¥CI.ICilll cJun· 
Uon Of wen d11en.arve oc,urnnce 
In day,. 

d. Sut ,nal!1"•rtocllc Ol&cha,c 
Occ~.olnnc.--Mantf'lt. Cn.c~oc tnc 
montn' durtnv tnc y.,, wnen 
tnc dl,cnarwc normally oc;r:ut~.. 

1 t. Olacturtc T,...tmcnt 

&. Dlacha,• T,..atmcnt Oncrtptlon 
D.:~crlbc waste lbatcmcnt pr1C· 
Uca& u....a on tnt, c:ll.cn.ar.,.. wttn 
1 tJr~f n.arratlvc. (S.. lm.truc· 
tlon&) 

OIS.CHARG£ SERIAL NUMBER 

NONE 

FOR\1 APPRO\"ED 
OME /\"o JSo-ROiOC· 

Z"c.% ___ Houri. 

ll1 .. 

Z1 .. 

ll1 ... 

211• 

-------thouund 9alion' pcf lnCJdent 

N/A 
_______ ,nouund ;altona poet di..Ch.&rljJt oc:curtenc:e 

N/A 
---dAy~ 

0JAN 0 FEB 0MAR 

0APR 0MAY 0JUN 

0Jul.- 0 AUG 0SEP 

0 OCT 0 NOV 'J DEC 

NONE 

NONE 

This is a 90-day Reverse 'osmosis {R.O.) 

Desalinization Pilot Stbdy consisting of 
a 4" intake pipe, intake pump,filter, 

high pressure pump /.50 gpm R .0. Pilot unit, and 

4" discharge pipe. 

l 

I 
I 
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J).. Olscna,... T,..atment CDd•• 
U&ini the Cod&-1. I1U1rd In T a Die I 

ot the ln•tructlon Booklet. 
d4"tCrlboe the willa .uutem•nl 
JHe<eu.e' aopll•d to tnu. c:l•i· 

cn.arg4 In tne order In wnicn 
tnay occut, It paul Die_ 

S4~r•1• .all cOOts. wltn commas 
exc.e9t ...,,.,, IJtiJ'\eJ are ua..d 
to Hlljn.ate p.ar.all•J 004fJtlonl. 

11 t,ta CIIICtUr9&- 11 from 1 municipal wartc 
treatment pl.a:"l! (r.c.: •n o .. crf.o ... or 
ttyp.au). completa 1tem1 12 ana 13 

12. ,_..nt Detltn an4 Opantlon ""•"'-'•'• 
Ch-eck wnlch of the foHow1n9 are 
currenlly avallaDie 

u. 

.a. Entln .. r/ng 0•19n Reoo,• 

b. Ooer.atlon and M.aJnlenant:c 
M.1nu.11 

ll'la"t Dnltn 0.1b (lee tnstruct•on"J) .. 1"1.ant D..-.ltn I' law ( tntd) 

.. ~Unt O•ltn •oo "•moval !"I 

c.. l"t.ant D•ltn N Jhmow-11 ('%) 

... ~ant O.sltn P' "•moul (%) 

.. P'tant o-.-wwn 55 ' a~ou1 (%) 

f. """"' •l"l•n Opoenllon ()'Url 

.. """"' L..ut M.~Jo' ,.,..,,..,on ()'Ur) 

DISCHARGE SERIAL NUMBER 

.... WF, WR 

.11.1"• 0 
N/A 

.au• 0 

··~ 
mga 

11» 
_____ ... N/A 

JU• 
_____ ... 

11U 
_____ .... 

J13o 
_____ ... 

J1:t1 

··~ 
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QJSCHA!=(C.E SERIAL. NUMSER 

lnOuenJ Efllu<nl 

" " 
>. :::: ... "' :;: " "" " I! r. c; - ~ 

l'uameler and Code ~ " " -> > c ~ e " 
.2H < < :E:> ::.:> 

':; ~ - " -;; " ;;; " r. ... 
~ - ~ = u !:! " ~ 

0 - ~ ..t:. ~ 

" .11- ~ t: n c -;; ::. ~ 
-<:> <> ..J< X< 

(I) (1) !3) (4) 

Flow 
Nill>on plloru p¢T d•y 
50050 0.075 0.075 ----- -----

pH [X IX L. nm 7.0 8·. 5 
00400 

Tcmpeulurr {~ in1cr} 
• F ----- ----- ----- -----
74028 

r~mpcuture (sum mel) 
• F 
74027 68 68 43 77 

Fecal Sln:ptococCJ B•cltn> rx [>( [>< Nurn~rllOp ml 
74054 
(Provide if IVJ.ili bi< l 

Fce&J CoUform lnco<m ex: [5\ IX Number/ I 00 ml 
7405~ 

(PTOYide if avaiJ•bk) 

Total Coliform B•c1eru 

IX X [>( Num bcr{l 00 mJ 
740$6 
(Provide if av..U.bl<) 

BOD 5-<Uy 
m&fl 
00310 l .. 
Cbc1nicaJ Oxysen Dcnu.nd !COD) 

m&ll 
003-40 
(Prc.vid• if aniableJ 

OR . .. 
T9ul Orpnk:.Cul>on (TOC). 

mc/1 ' O<M80 
(}'Tavide if av..U.ble) .' 

(Either a.nJJyJis iJ acccpubk) 

Chlorine - T ot.al It uid ual 
m,/1 
50060 

- n n. Pilot Plant 

c 
>. 
u 
c .::: " .. 
~ >. 
e--:: 
~ i::: 
t:..< 

(5) 

5/5 

5/5 

------

5/5 

. 

FOR'! APPROI'ED 
O.'r!B s;. IS5-R:..v.;c. 

~ c >. 

~ 1-
<: " .<; ... c. E t; E ~ c 

~ Z< "' 
(6) (7) 

60 G 

60 G 

---1 --

60 G 

' 

* 

* 

* 

I 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

Jj 

I j 

II 
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j 

j 
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DISCHARGE SERIAL NUMBER 

Influent Efnuent 

t, u 
,., ,., 

"' :;; u 5 u 
~ ~ - ~ c .: 0 u hurneter &nd Code ~ ~ c-;; 0 ~ ~ 0. 

~;. ::E:> 
,... 

0 
,., 

. .lH < < " ~ 1-
-;; "; ... It u 6 7. .z ~ ~ .... 
e ~ ~ " ~ 

~ tS ~ ,., ... "-c ~ ~ g-- e- E c;-;; c-;; ·- > - a ~ ~ . <:> <:> ..J< :I:< U.< Z< Vl 

(I) (2) (3) (~) (5) (6) (JJ 

Toul Solid• -
mg/1 ----- ----- ----- ---- ----- -- --
00500 

Tot>.l Diuolved Solids 
mg/1 

2 1 , 1 00 21 , 1 0 0 ---- 5/90 5 G 10300 -----

-;- _ :11 Susp<nded Saud s 
mg/1 100 100 50 250 3/90 3 G 
00530 

. . 

Scttle•ble M>tt<r (Residue) 
ml/1 ----- ---- ---- ----- ----- '-- --
00545 

-
Arnmonu (as I') 

mg/1 ---- ---- ---- ----- ----- -- --
00610 
(l'rovid< if .v..W.ble) 

Xjeldilil Nitrog<n 
mg/1 
00615 ----- ---- ---- ----- ----- -- --
(Provide if av..W.ble) 

Nitr•tc (u N) 
ln&f1 \ 
00620 ----- -- --
(Provide If •niloble) ----- ---- ----- ------

Nitrite (u N) 
111c/1 1------ ------ ----- ------ -- --
00615 -----

' (?Tovide if 1niloble) 

P'lloophorus Tol.&i (ul') -·. 
mr/1 ---- ----- ------ -- --

- '· ----- ----- ' 00665 ' .! 

(Provide if llYiillble) 

Diuclvod O:r.yJ<n clXl) C>< m&fl ' 
00300 ----- ----- ------ --- -------
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11. P'\.ant Control' Check If the rouo_. 
Jnt p111nt contrott are avaiLable 

101" thll dla.c.h•rv-c 

AJttrn.1te pow·., lOY rce for major 
JKJmptng fJclllty lncJudlntJ thou 
tOt coUe<Uon 1ystem lltt uatton' 

Al.arm for powet or equlp~nl 
filii Lin 

t7. M.41tlo•ul lnform.attan 

OtSCHARGf. SERIAL NUMBE:R 

N/A 

0APS 

0 ALM 

ft lt•m 
7 Information 

~ , ------~Nau~m~t>o~·----~----------------------------------------------------------------------------==~===-~ 
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·.,.;,-,• 
• ''-'-'J _ _.._ · .. __ , -·-· ,._. 

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

2. Also on page 2-6, 3rd para, first time that NTU is used, it should be wtitten out with 
abbreviation in parentheses. 

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

4. 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 

5. On page 2-10, flux given as gallons per day per square foot and abbreviated gfd 
Oower 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. 

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

7. Page 3~2, end of 2nd para, what ~oes •cJerated" mean? 

8. Page 4-4, 3rd para, "pre~treatmene typo. 

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

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



~· -_ . 
~::.: ' v ·-

TE_XAS \YATER DEYELOP.\lENT BO.\HD 

William B. Madden, CAaif"IKIJII 
Chari•" W. Jenness, M..,.O,r 
Lynwood Sanders, MmtfNr 

December 5, 1997 

Mr. Eduardo Hernandez 
General Manager 
Laguna Madre Water District 
105 Port Road 
Port Isabel, Texas 78578 

Craig D. Pederecm 
Ex«u/ioo AtimisistroiDr 

Noe F cmindcz, 'I'IU-Cimi1"11111JJI 
Elaine M. Barr6n, M.D.,M~ 

Charles L. Geren, Mmt/Jrr 

Re: Review Comments for Draft Report Submitted by Laguna Madre Water District, TWDB 
Contract No. 97-483-202 

Dear Mr. Hernandez: 

Staff members of the Texas water Development Board have completed a review of the draft 
report under lWDB Contract No. 97-483-202. As stated in the above referenced contract, the 
District will consider incorporating comments frc)m the EXEctmVE 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 ADMINISTRAT'?R's comments in the final report. 

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

y, 

-~~-%~ 
ommy s 

Deputy E · cutive Administrator 
for Planning 

cc: J.D. Beffert, 1WDB 

Ottr Missitm 
E:t1friu katlmllip is tk f»~,. ,.a ~tktJt/opmnJt st- rrsm~ms for* 4ueft/sftlildti:etu, -nry. aiiii.UIWI-1 o/Tf!ZDS. 

P.O. Box 13231 • 1700 N. Congress Avenue • Austin, Texas 78711-3231 . 
Telephone (SlZ) 463-7847 • Telcfax (512) 475-2053 • 1-800- RELAYTX (for the bearing impaired) 

URL Addrcm: http://www.twdb.statc.rx.os • E-Mail Ad<ln::ss< inf"o@twdb.state.tx.w; 
• PriJtf8(1/ Oil Rqkll Paptr 8 
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