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INTRODUCTION

The lower Neches River and Neches-Trinity Coastal Basins (Exhibit I) are characterized by

moderately dense population; a heavy petroleum and petrochemical industry; a hub of highway,

rail and deep-water transportation facilities; and a major rice-producing agricultural industry. The

well-being and prosperity of all of these interests are incontrovertibly dependent on an abundant

supply of freshwater.

While less populated and less industrialized areas north of the lower Neches area are largely

consumers of gro,rndwater, the lower basin's groundwater supply has neither the volume nor the

quality to meet the local freshwater requirements. Thus, the lower basin must depend on its

surface water supply in the Neches River and its tributaries.

The area,s fresh surface water supply is continually in danger of the threat of saltwater

contamination. Saltwater may threaten the freshwater intakes of lower Neches cities, industries

and farms by moving upstream from the Gulf of Mexico through the deepwater channel to

Beaumont.

The effects of saltwater on those clependent on freshwater may be catastrophic. Humans and

domestic animals cannot consume freshwater significantly contaminated by saltwater because of

detrimental effects on their health. Industries are even less tolerant of saltwater because of its

adverse effects on their products and damages to their processes and equipment' Farmers may

not use water degraded Ly saltwater becausi it may be fatal to crops and damaging to the soil.

The extent of upstream intrusion of saltwater varies inversely with the downstream flow of

freshwater. That is, if freshwater flows are abundant, their downstream pressure will prevent the

saltu,ater from moving upriver to the freshwater intakes at and above Beaumont' If freshwater

flows are insufficient, saltwater may move upriver and the Lower Neches Valley Authority

(LNVA) must take measures to protect the intakes'

The measures taken by the LNVA consist of the installation of temporary saltwater barriers in

the Neches River uni pitt. Island Bayou. These structures effectively block the upstream

intrusion of saltwater when freshwatei streamflows are insufficient to hold the saltwater in

abeyance.

Relatively economical to construct and effective controls, the temporary barriers ffo'

unfortunately, controversial. They block boat traffic and are perceived to be the cause of

flooding. They undoubtedly are a boating inconvenience, but they have been ploven to have

insignificant backwater (flooding) effects'

Despite these facts, the public unpopularity of the temporary barriers has caused the U.S' Army

corps of Engineers to cancel LNVA's peimit, originally issued in 1945, to install the barriers'

Although a new permit was reissued with imposition of very expensive conditions on any



subsequent installations, the new permit will terminate on December 31, 1999. After that point

LNVA must have either built or be well underway on constructing an alternative saltwater control

device meeting more stringent requirements'

The LNVA has been considering the building of such a device since the 1960's. It is a

permanent saltwater barrier, designed by the Corps of Engineers, with gates capable of being

opened when streamflow, ur..upuble of controlling saltwater intrusion and closed when the flows

are inadequate. The structure wbuld also contain a gated navigation channel, which would allow

free access to the river by boats and the migration of fish. Its backwater effects have been

designed to be insignificant and it is an enormously efficient freshwater conservation device'

Why is this so? As was noted earlier, saltwater intrusion may be controlled by freshwater flows,

if sufficient in volume. If dry weather flows are not supplemented by freshwater releases from

reservoir storage, the battle may be lost. When water stored in Sam Rayburn Reservoir is

plentiful, river flows are supplemented with releases from the reservoir' These releases are made

solely for the purpose of saitwater control and have little benefits other than that'

Enormous quantities of freshwater may be released from Rayburn for saltwater control during the

dry season. The volume may be more than double the one billion gallons a day being delivered

to LNVA customers for useful purposes. If drought conditions persist, measures must be taken

to protect watef remaining in Rayburn, and thai is when temporary barriers are installed as

discussed above. See Section 3 for information on drought effects.

A permanent saltwater barrier would enable the encroachment of saltwatfr to be controlled by

simply closing the gates rather than by the nonconservative practice 
,Pt-l"tnt"g 

away the

saltwater. The gateJ could be used to minimize freshwater drawdown ifi Rayburn, creating a

more constant level reservoir, and even more importantly, extend the arr{ount of surface water

held in feserve to support the future demands of the afea's growth and dpvelopment'

The permanent saltwater barrier offers that prospect. If offers not only the customers of LNVA

an additional source of water for their fuiure, it holds the same promise for those residents'

businesses and farms not presently served by the LNVA'

This latter point, in large measufe, is the reason for assembling this information' The Congress

of the United States authorizes Federal projects and provides a certain level of funding' Local

beneficiaries, in this case the local ur"ri of the water, will provide the balance of the project

costs.

As a non-prof,rt agency of the State of Texas without powers of taxation' the LNVA has no

authority to appropriate any part of project costs from those benefitting from the project other

than its customers. Therefore, a relativeiy small segment of the population will pay for a project

which benefits a larger group of residents and businesses'

The following information was excerpted from the lggl permanent saltwater barrier design report

by the Galveston District, corps of Engineers, and various reports by the LNVA' Some of the

LNVA reports were writien sweral y"irc ugo-fbr various purposes' and redundancies will be



found in their content. However, each represents a chapter in the history of the project, and are

included for reference.

The readers of the information contained in this report are asked to consider the long-term

benefits of the permanent saltwater barrier and to recognize the importance of a fair and equitable

uurangement for Federal/Local sharing of project costs'



Excerpts from the Phase I Report, General Design

Memorandum - Main Report and Supplement
to Final Environmental Statement

SECTION 1

Neches River and Tributaries
Saltwater Barrier at Beaumonto Texas

Galveston Districto Corps of Engineers
Galveston, Texas

1981



NECHES RIVER AND TRIBUTARIES,
SALTWATER BARRTER AT BEAUMONT, TEXAS

INTRODUCTION

plan to control saltwater intrusion on the Neches River as described in House Document 94-629,

94th Congress, 2nd Session, titled Neches fuver and Tributaries, Saltwater Barrier at Beaumont,

Texas.

The primary purpose of the project is to prevent saltwater contamination of municipal, industrial,

and agriculiural surface water supplies while maintaining free and reasonable unobstructed use

of the river by existing and future navigation.

STUDY AUTHORITY

Authority for construction of a permanent saltwater barrier in the Neches River as described in

the Interim Review of Reports on Neches River and Tributaries Covering Saltwater Barrier at

Beaumont, Texas (reprinteb as House Document 94-629) is contained in Section 102 of the Water

Resources Developrnent Act of 1976 (Public Law 94-587). The pertinent part of the act is quoted

as follows:

Local Cooperation

The previously described plan has been authorized with the provision that, prior to construction,

locaf interests agree to the following items of local cooperation:

,'a. provide without cost to the united States all lands, easements, and rights-of-way necessary

for construction and subsequent maintenance of the project and for aids to navigation upon the

request of the Chief of Engineers, including suitable areas determined by the Chief of Engineers

to Le required in the general public interest for initial and subsequent disposal of excavated

materials, and including necessary retaining dikes, bulkheads, and embankments therefor, ot the

costs of such retaining works;

,'b. Contribute 25 percent of the first cost of the barrier located at the environmental quality site

the sum of the non-Federal contributions currently being estimated at $3,485,000ri, including the

value of lands, easements, and right-of-way and alterations and relocations, to be paid either in

a lump sum prior to commencement of construction, or in installments prior to commencement

of pertinent work items, in accordance with construction schedules as required by the Chief of

Engineers, the final apportionment of costs to be made after actual costs have been determined;



',c. Accomplish, without cost to the United States, all alterations and relocations of structures,

pipelines, powerlines, cables, utility facilities, sewers, and highway facilities made necessary by

the construction of the project;

"d. Maintain and operate all the works after completion in accordance with regulations prescribed

by the Secretary of the Army and bear 25 percent of the incurred cost;

,,e. Arrange, without cost to the United States, for construction and maintenance of a suitable

connecting road from the project to the city street system;

"f. Hold and save the United States free from damages that may result from construction,

maintenance, and operation of the projec| and

"g. Obtain, without cost to the United states, all water rights needed for operation of the project

in ttre interest of navigation and prevention of salinity intrusion, and resolve any conflicts in

water rights necessary for effective operation of the project'"

Section 102 of the Water Resources Development Act of 1976 (P.L' 94-587) amended the

conditions recommended by the Chief of Engineers to state that ". . . the non-Federal share for

such project shall not exceed $2,100,000." Section 9 of the Water Resources Development Act

of lg14ip.r. %-2s1) amended the "hold and save" clause (item f) to read "Hold and save the

United states free from damages due to the construction, operation, and maintenance of the

project except where such damages are due to the fault or negligence of the United States or its

contractors."

PROBLEM IDENTIFICATION

A feasibitity report identified and considered problems relating to saltwater contamination of

existing surface water supplies; seasonal interruptions to use of the river by navigation as a result

of procedures employ.d 
-Uy 

the Lower Neches Valley Authority (LNVA) to halt saltwater

contamination; and pieservation and enhancement of natural environmental resources.

The report briefly described the resources of the study area and discussed the problems, needs,

opportunities, and concerns of the public relative to permanently controlling salinity intrusion on

the Neches River.

1l Limited to $2,100,000 by the Water Resources

authorizing legislation for this project.

Development Act of 1976, Section 102 (P.L. 94-587)' the



NATIONAL OBJECTIVES

Planning efforts have focused on achieving National Economic Development Q"IED) and

Environmental Quality (EQ) as co-equal National objectives, as required by the "Principles and

Standards for planning Water and Related Land Resources" developed by the Water Resources

Council. National Economic Development is defined as increasing the value of the Nation's

output of goods and services and improving National economic efficiency. Environmental

quatity is defined as the management, conservation, preservation, creation, restoration, or

improvement of the quality of certain natural and cultural resources and ecological systems.

plans presented have been evaluated for their contributions toward these objectives. All of the

plans iisplayed reflect an overall improvement in the quality and/or quantity of economic and

environmental resources when compared to existing conditions.

EXISTING CONDITIONS

Location

The Neches River Basin is located in East Texas and encompasses an area of about 10,000 square

miles, including all or portions of 20 counties. The watershed is about 210 miles long, with a

maximum width of about 70 miles. Figure 2-1 shows the basin and its pertinent water resource

development features. Elevations within the watershed range from sea level at Sabine Lake to

about 550 feet at its headwaters near colfax, in van zandt county.

The portion of the Neches River Basin affected by construction of a saltwater barrier, the study

*.u iot this report, is encompassed by Orange and Jefferson Counties'

Climate

The climate of the study area is generally mild, although it is distinctive in the relative large

range in annual and daily temperatures. Snowfall and subfreezing temperatures are rarely

exp-erienced. The averag. u*"ut precipitation in the study area is about 60 inches, although

p.iiodt of extreme flooding or drought have occurred'

Population

The population of the study area is centered in the Beaumont-Port Arthur-Orange metropolitan

area,- containing approximately 63 percent of the two-county total. Most of the 1960-1970

population gto*tft.*perienced by ttre study area was located in suburban industrial communities

such as Groves, Nederland, Port Neches, and Vidor'
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Land Use

Land use within the study area includes agriculture; rangeland; industry; urban-business; timber;

recreation; and undeveloped wetlands, forests, and forested wetlands. Much of the prairies and

high marsh areas are used for agriculture or as rangeland. Industrial land use is mostly comprised

of petroleum-related industries concentrated along specific reaches of the Sabine-Neches

Waterway.

Salinity

prior to 1900, salinity intrusion was not a serious problem in the Neches River and its tributaries'

Natural salinity barriers at the mouth of the river effectively prevented salinity intrusion upstream

except during periods of extremely low river flows. Federal construction and progressive

maintenance of the Sabine-Neches Waterway to the City of Beaumont removed natural salinity

barriers and increased the cross-sectional area of the river, thus largely creating the present

problem. Increasing freshwater withdrawals upstream for irrigation and water supply has

aggravated the problem. In a study conducted by the U.S. Army Corps of Engineers, Waterways

Cxleriment Station, it was estimated that the adverse effects caused by works of man are

assignable to the navigation project and to upstream withdrawals in the relative proportions of

about 75- and 25-percent, respectively'

NO FEDERAL ACTION CONDITIONS

If no Federal action is taken to protect the freshwater supplies of the area from saltwater

intrusion, the area will continue to undergo modifications as a result of man's activities. These

modifications form a base by which impacts created by implementation of each of the alternative

plans may be measured. For purposes of this analysis, it is assumed tirat LNVA will continue

its present practice of installing te*poruty saltwater barriers in Pine Island Bayou and the Neches

River annually, as needed to protect freshwater supplies'

The parameters which were analyzed in determining effects of no Federal action include

economic indicators as well as expected environmental and social conditions.

Future V[/ater Supply Requirements

A study of the Lower Neches River Basin to determine future water supply requirements was

conducled by the Corps' Southwestern Division office (SwD). A copy of the report on the study

is available in either the District or Division Office. Based on this study, future water supply

needs for the study area are expected to be generally for the same types of uses now served'

petroleum refining and chemical production are projected as the heaviest industrial freshwater

users in Jefferson County, with a paperboard mill in Jasper County adding significantly to the

overall industrial water use. Municipal per capita water use rates are projected to increase at a

decreasing rate. The municipal and induitrial water requirements are projected to increase from



265.98 million gallons per day (MGD) rn 1976 to 622'58 MGD by the vear 2040'

Although the study did not analyze irrigation and other agricultural water requirements, it
recognizes the fact that these requirements are expected to continue to represent a signilicant

share of the total water requirements of the study area. Projections of irrigation water

requirements developed by the Texas Water Development Board (TWDB), in its draft report

Continuins Water Reso ins and Dev tfl indicate that the amount of
water required for this pufpose is expected to remain relatively stable.

General Economic Conditions

Without the project to control saltwater intrusion, LNVA is expected to continue to bear the full

cost of seasonal installation of the temporary saltwater barriers, Vessel movement above the

temporary barriers is halted during the time they are in place, causing a compromised operation

of a commercial sand-dredging firm.

Enviro nmental C o n ditions

From an environmental standpoint, if no Federal action is taken, irreversible commitments of

environmental resources associated with project construction would be avoided' such as

permanent coverage of some wildtife habitat, conversion of wetlands to channel bottom, and

.ou"rug. of chann-el-bottom dwelling organisms. However, this condition would forgo several

environmental enhancement features inherent in implementation of any alternative plan such as

maintaining or restoring freshwater conditions in the Neches River and Pine Isiand Bayou and

the associated swamPs.

Failure to control salinity intrusion would contribute to the continuing degradation of up to 16.7

miles of the Neches River and Pine Island Bayou and the adjacent swamp areas located

downstream of the temporary barriers presently installed by LNVA. Water quality problems

below the temporary bairiers, related to saltwater intrusion and industrial pollution, are expected

to continue. The natural balance of this segment of the river may be seasonably disturbed,

adversely affecting fish and invertebrates.

S o cio economic C o nditions

The direct effects of no Federal action on the socioeconomic factors in the study area constitute

acceptance and continuation of the existing conditions. Water quality in the Neches River and

pine Island Bayou below the temporary Larriers will continue to be seasonally degraded by

saltwater intrusion. This seasonal degradation of water quality will continue to impact

unfavorably on aesthetics and recreational opportunities in the study area. Access to points

upstream of the temporary barriers by recreational and commercial navigation will continue to

be impeded.



Vl/ater Conservation

Renewed National emphasis on water conservation makes it essential that conservation measures

be fully considerecl in any water supply study. The study of water needs in the basin

incorporated water conservation in two ways. The per capita use rates were projected to increase

at a decreasing rate during the period of analysis. Also, the needs fbr the industrial segment were

adjusted to reflect expected increased recycling by industrial users.

Water Supply

Several studies have been undertaken which deal with water supply problems and needs for the

Lower Neches Basin and the State of Texas. The most comprehensive of these studies was an

overall appraisal of water problems of the state, with possible solutions, which was undertaken

by the llexas Water Deveiopment Board (TWDB) in the mid-1960's. The data gathered and

conclusions of the study were published in November 1968 as the Texas Water Plan (TWP),

which is intended to seive as a flexible guide for future water planning in the State of Texas.

A draft revision and update, titled ins Water

Texas, was completed in }i4laY 1977.

One important conclusion of these studies is that Texas is rapidly becoming a water-short region'

The TWp report indicates that there are areas with surplus water resources in the eastern portion

of the state and areas of critical future water shortages in the western portion of the state' The

report concludes that development of all of the state's surface and underground water resources

will not satisfy the anticipated water needs of the foreseeable future'

The Lower Neches River Basin is located in the easternmost portion of the State of Texas, in the

area designated as containing surplus water resources. The average flow at the mouth of the

Neches River from !922 through water year 1977 is approximately 5,600,000 acre-feet per year.

Dependable surface water supplies in the study area include Sam Rayburn Reservoir (annual yield

gt5,ooo acre-feet) and B.A. Steinhagen Reservoir (annual yield 133,000 acre-feet), providing a

dependable annual yield of 1,048,000 acre-feet of surface water' LNVA is authorized to

appropriate up to dZO,OOO acre-feet of water from Sam Rayburn Reservoir for municipal,

indusiriat, and irrigation uses, such water to be impounded and re-regulated in B. A. Steinhagen

Reservoir.

LNVA provides water to 26 industrial customers, including oil refineries and petrochemical

.ornp*i.r. Municipal customers consist of three water districts and the Cities of Groves,

Nederland, Nome, port Arthur, and Port Neches in Jefferson County . In 1979, LNVA provided

15,555 acre-t'eet of water for municipal uses; 141,938 acre-feet for industrial uses; and229,I72

acre-feet for irrigation; or a total surface water use of 386,665 acre-feet'

The City of Beaumont is also authorized to withdraw 56,467 acre-feet of Neches River water for

municipal use. The estimated actual surface water use by the city tn1979 was 18,517 acre-feet'



Groundwater resources in the study areahave been estimated at approximately 169,000 acre-feet

annually through the year 2030 by the Texas Water Development Board. Groundwater usage for
the area in the year 2000 is estimated to be 62,000 acre-feet, increasing to approximately 78,000

acre-feet by 2030.

A comparison of safe annual groundwater withdrawal rates currently used and projected

groundwater withdrawals indicates that projected demands can be met without creating extreme

water-level declines, significant land-surface subsidence, or saltwater encroachment.

Projections by TWDB indicate that the study area will remain water self-sufficient through the

year 2030. These projections are based on the assumption that measures will be continued to

prevent contamination of the freshwater supply by salt water and that the authorized but deferred

Rockland Reservoir will be constructed by the year 2030.

Water Quality

Except for localized conditions of stream degradation, inorganic water quality of the Neches

River Basin is excellent, with low dissolved solids and low hardness. The Neches River near

Evadale contains dissolved-solids concentrations less than 150 milligrams per liter (mg/l) about

50 percent of the time. This concentration has equalled or exceeded 200 mg/l only about one

percent of the time.

Most of the Neches River Basin receives moderately low organic loadings and maintains

dissolved-oxygen concentrations in excess of 5 mg/I. Effluent streams from industries and cities

along the lower Neches have been improved since the study was performed, and that reach of the

River has experienced a dramatic recovery.

The tidal reach of the river is frequently contaminated by salt water in addition to municipal and

industrial wastes, creating serious water quality problems in this segment of the river. During

periods of low flow and high water use, salt water from the Gulf of Mexico moves up the Neches

River in concentrations sufficient to contaminate the freshwater supplies of the City of Beaumont

and LNVA, endangering the suitability of the water for irrigation, municipal, and industrial uses.

Although rice, the primary irrigated crop in the atea, is tolerant of small amounts of salt at any

stage oi growth, higher concentration can affect the existing crop. Long-term effects may also

develop ihrougtr salt build-up in the soil, adversely affecting future crops. Industries in the area

require water with salinities less than 10 grains per gallon'

The City of Beaumont normally withdraws water from the Neches River at a gravity intake at

Bunns Bluff, mile 30.3, but activates its Weiss Bluff Pumping Station at mile 41.7 when salt

water is present at Bunns Bluff. This condition has occurred on the average of 1 11 days per year

since 1929. The city also has the capability to withdraw water through a gravity intake at its

Lawson,s Raw Water pump Station, located adjacent to its Lawson's Crossing siphon under the

Neches River.



LNVA withdraws water fiom Pine Island Bayou at Voth and fiom the Neches River at Lakeview,

mile 38. Both intakes are subject to saltwater intrusion and are protected by temporary steel sheet

pile barriers installed almost annually by LNVA downstream of its water supply intakes to

prevent contamination of its water supply. The locations of the water intakes and the temporary

barriers are shown on Fieure 2-3.

Navigation

The only commercial navigation on the Neches River upstream from Interstate Highway 10 is

involved with the transport of river sand. One firm in Beaumont presently dredges sand from

the Neches River and transports it to its supply yard just downstream from Interstate Highway

10 in 30- by 200-foot barges with loaded drafts of 5 feet. Recent communications with this firm
indicate that the sand is delivered on an as-needed basis, resulting in less than one trip per week'

The firm obtains its sand from the reach of the river from 500 feet above IH 10 to l-% miles

above the mouth of Village Creek. During the time the LNVA temporary saltwater barriers are

in place, the company is restricted to that reach of the river below Lakeview.

Extensive recreational boating on this portion of the Neches River is discussed in the following

section on recreation.

Recreation

Numerous recreational craft frequent this reach of the river for such purposes as pleasure boating,

sightseeing, water skiing, and fishing. Some of these recreational crafts are large vessels moored

aiboat clubs along the river while others are smaller craft which are trailered to launch sites.

Several facilities are located along the Neches River which provide limited access to recreational

opportunities. Free public boat ramps provided by the Texas Parks and Wildlife Department are

located in Beaumont at river mile 26.5 and just under the Interstate Highway 10 bridge. The

Beaumont Boat Club, located at river mlle 22.5, allows public use of its facilities on a fee basis.

This facility is reputedly the most highly utilized access to the Neches River during the peak

recreational season, with over 400 boats launched per weekend.

The Neches Boat Club (river mile 25.9) and the Beaumont Country Club (river mile 26.5) are

privately owned access points to the Neches River. Use of these facilities are limited to their

members.

The temporary saltwater barriers installed by LNVA each year block access by recreational craft

to those portions of the Neches fuver above Lakeview and Pine Island Bayou above Voth.

Included in these areas are a portion of the Beaumont Unit and the Little Pine Island-Pine Island

Bayou Corridor of the nearby Big Thicket National Preserve, shown on Figure 2-3, as well as

many miles of scenic streams and bayous. Recreational boating originating in Beaumont is,



therefore, limited to the reach of the Neches River and Pine Island Bayou below LNVA's
temporary barriers.

Environment

Environmental problems, needs, and opportunities are mainly related to water quality in the

reaches of the Neches River and Pine Island Bayou downstream from LNVA's temporary

barriers. Prior to Federal construction of the Neches River Navigation Channel, the waters of the

Neches River were, for the most part, fresh year-round. Extensive freshwater swamps and

numerous cypress and tupelo gum trees covered the natural floodplain of the river.

Since construction and continued enlargement of the Federal project, saltwater intrusion has

become more and more of a problem. With construction of the temporary saltwater barriers by

LNVA, the reach of the Neches River and Pine Island Bayou below the barriers become very

saline and polluted with municipal and industrial wastes, threatening the existence of the

freshwater habitat provided by the freshwater swamps and slowly destroying the cypress trees.

Protection of this area from contamination by salt water and industrial and municipal pollutants

would constitute a significant environmental gain.

Improvements Desired

Several workshop meetings have been conducted in the study area during post authorization

planning efforts. The purpose of these meetings was to afford local interests and the public an

opportunity to express their desires, views, and concerns regarding the authorized Neches River

Saitwater barrier Project. At these meetings, the City of Beaumont and LNVA reaffirmed their

desire for construction of a permanent saltwater barier and navigation by-pass channel at the

authorized site 1 location. A desire to protect and enhance as much of the natural freshwater

environment of the Neches River and Pine Island Bayou as possible was also expressed at these

meetings.

Public Concerns

Subsequent to Congressional authorization of the Neches River Saltwater Barrier at site t, the

Orange County Drainage District (OCDD) expressed concern that construction of the barrier at

this location would have a serious detrimental effect on drainage in portions of western Orange

County. In a letter dated 18 April 1977, OCDD formally stated its opposition to construction of
the barrier at site l. OCDD did not oppose construction of a saltwater barrier at any of the other

sites, and especially favored site 4. This issued has since been resolved'



PLA]Y FORMULATION RATIONALE

Formulation of a plan of improvement to prevent saltwater contamination of freshwater supplies

in the study area has involved consideration of the various measures available to protect the

freshwater supplies of the study area. Each alternative investigated was considered on the basis

of engineering feasibility, sociological compatibility, and its contribution to the National
economic and environmental objectives or goals. Those alternatives which least satisfied the

formulation and evaluation criteria and were obviously lacking justification were deleted from
further study early in the formulation process. The alternatives which survived the development

and evaluation of preliminary plans were then subjected to a more extensive screening to select

a plan which best meets the needs of the area.

Guidelines used during plan formulation studies for this design memorandum are in accordance

with the Water Resources Council's "Principles and Standards for Planning Water and Related

Land Resources" and the Engineer Regulation 1105-2-200 Multiobjective Planning series dated

13 July 1918, as well as other applicable laws and guidelines.

PLANS OF OTHERS

During the post authorization planning process, consideration has been given to the plans of other

governmental agencies, Federal, state, and local; together with other public and private groups

or individuals. At present, there are no known plans, other than those proposed in this report,

for improvements or modifications to the Neches River in the interest of salinity control.

ANALYSIS OF PLANS CO]YSIDERED

preliminary evaluations were made of potential alternative solutions to determine their suitability

to satisfy evaluation criteria. Some of the alternatives described in the following paragraphs were

eliminated from further consideration without benefit of detailed analysis. The reasons for

dropping these alternatives are indicated. Other alternatives were found to be desirable and were

carried through the iterative process to the detailed planning stage.

Possible Solutions

Alternative measures which would prevent saltwater contamination of the freshwater supplies in

the Neches River include continuation of the present practice of installing temporary saltwater

barriers in the Neches River and Pine Island Bayou each year; flushing the saltwater wedge

downstream with fresh water; extension of the freshwater intake canals to points above the

possible limits of salinity intrusion; increased use of groundwater as a substitute for surface water

lrom the river; and construction of a permanent saltwater barrier with facilities to meet the needs

of the resion.



Temporary Saltwater Barriers. Periodic installation of temporary steel sheetpile saltwater barriers

across Pine Island Bayou and the Neches River downstream from freshwater intakes is one

method of protecting the tieshwater supplies of the study area from salinity intrusion. This
solution is currently undertaken by LNVA whenever salinity levels at their water intakes reach

unacceptable levels, at an estimated average annual cost of approximately $250,000.

Although relatively inexpensive, installation of these temporary barriers constitutes a less than

desirable solution to the water quality and other problems and needs of the study area for several

reasons. While in place, these barriers prevent passage of commercial and recreational vessels,

impeding the public right of free and reasonable unobstructed use of the naturally navigable river.
The river is the primary access to the Little Pine Island-Pine Island Bayou Corridor and the only

access to the Beaumont Unit of the Big Thicket National Preserve. These barriers also create

minor backwater effects while in place and are not responsive to sudden changes in river flow.
No environmental enhancement or preservation is inherent in this solution.

In order to protect the freshwater supplies of the study area, LNVA will have to continue its
practice of installing this type of barrier until a more acceptable solution is provided.

Flushing. The salinity levels at freshwater intakes could be controlled by flushing the salt water

downstream from Bunns Bluff with fresh water released from upstream reservoirs. With the

present project dimensions of the Neches River Channel at 40 by 400 feet, an estimated net flow
of approximately 1,900 cubic feet per second would be required to depress the saltwater wedge

below the freshwater intakes at Bunns Bluff. This flow would be required for an average of 111

days per year, requiring approximately 407,000 acre-feet of water per year in addition to the

water required for withdrawal for municipal, industrial, and agricultural uses' Proposed

enlargements to portions of the Sabine-Neches Waterway would increase the quantity of water

required to maintain an acceptable degree of water quality at Bunns Bluff.

Rather than alter the authorized functions of Sam Rayburn Reservoir, to the detriment of its
extensive recreational development, it was assumed for evaluation purposes that the additional

water would be supplied by the authorized but deferred Rockland Reservoir. Approximately 40

percent of the annual yield of this reservoir would be required to provide flows of the magnitude

required under existing conditions.

This solution was deemed unacceptable for a number of reasons. The water required for flushing

would be provided by Rockland Reservoir. This project is currently deferred and is being

restudied by the Fort Worth District during 1981 and 1982 for reclassification. According to the

Texas Water Development Board, Texas is rapidly becoming a water-short region' Future

demands for water for municipal, industrial, and agricultural uses, therefore, preclude

consideration of such water use aS a realistic long-range solution.

Extension of Intake Canals. It is technically feasible to extend the water intake canals of LNVA
;tth; City of Beaumont above the influence of the tides and any possible saltwater intrusion.

The canals would have to be constructed to a point above river mile 50, which is the point at

which the thalwee of the river rises to an elevation of one foot above mean sea level.
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This plan would do nothing to preserve or enhance the environment in the area. Extension of
these canals would cause extensive disruption of the natural environment of the river's flood
plain. Flow patterns in adjacent wetlands would be disturbed. Relocations of roads and utilities
bisected by the canals would also be required. Water quality in the lower reaches of the Neches

River would remain poor, impacting unfavorably on the associated swamps and cypress trees as

well as other flora and fauna in the area. Theretbre, extension of the intake canals above the

reach of salt water was considered an unacceptable solution.

Use of Groundwater. Prevention of saltwater intrusion in the Neches River would not be

necessary from a water supply standpoint if the municipal, industrial, and agricultural water

demands in the study area could be supplied entirely from groundwater. The Texas Water

Development Board has estimated the safe annual yield of groundwater from aquifers in and near

the study area at about 170,000 acre-feet per year. TDWR has also determined that

approximately 530,000 acre-feet of water are used annually by this area, 307,000 acre-feet of
which are for municipal and industrial users. Groundwater may be used to augment surface water

supplies in the study area, but the entire safe yield would be inadequate to meet the entire water

needs of the study area. Withdrawals in excess of the safe annual yields would induce land

subsidence and evsntually lead to depletion of the aquifers. Use of groundwater in place of
surface water was, therefore, determined to be technically infeasible.

Permanent Saltwater Barrier. Construction of a permanent structure and related works in the

Neches River downstream from the water intakes of LNVA and the City of Beaumont to control

salinity intrusion and accommodate navigation is a technically feasible solution. This alternative

would satisfy the majority of the planning objectives in that it would prevent salinity intrusion,

allow free and reasonable unobstructed use of the river, contribute to the preservation or

enhancement of the environment, and enhance recreational opportunities. The degree to which

these objectives are satisfied, as well as satisfying the archeological and cultural resources

objective, is partially determined by the location and design of the barrier structure'

Location of the Barrier. Seven sites were investigated in the feasibility report, six of which are

shown on Figure 3-1. The seventh site was at or below the Interstate Highway 10 bridge.

Examination of this site indicated alterations to the bridge would be necessary. These alterations

were deemed uneconomical, and this site was dropped from further consideration.

Each of the other six sites was found to be technically and environmentally suitable for

construction of a saltwater barrier and navigation gate. Since the design of the barrier structures

and navigation gates would be similar at any of the six sites, major differences in project costs

would be associated with related works such as lengths of channels, levees, access roads, and

appursenant works. Each of the six sites also provide varying amounts of environmental and

recreational enhancement.
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ALTERNATE SITE DESCRIPTIONS
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FIGURE 3.2

Site 1 (authorized location), shown on Figure 3-2, is located et river mile

23.0 on che Neches River. A project eE site 1 is Che second rnost costly site

investigated. An auxiliary dam and aPPurtenant works required to Prevent

saltwater intrusion via a canal that drains the southern end of Bairds Bayou

contribute substanEially to its cost. A barrier at site 1 would require

relocation of the effluent outfall from the Tenple-EasEex, Inc., PaPer nil1 at

Evadale, Texas, to a new locaEion downsEream from Interstate Highway 10'

However, a barrier at site 1 would assure the reliability of Ehe freshwater

supplies of LNVA and the City of BeaumonE for municipal, industrial, and

agricultural uses. It also provides Ehe greatesE environmenEal and

recreeEional enhancemenl features of any of the sites, restoring a dependable

freshwater environrent in all of che river and swamP areas above Interstate

Highway 10 except for 600 acres of srramp drained by Brakes Bayou, located on

the west side of Lawson Canal (See Figure 3-1). Approximately 16.7 miles of

the Neches River and Pine Island Bayou between the PermanenE barrier locaEion

and the existing Eemporary barrier tocations would be improved for freshwater

fishing. This site would also enhance Ehe environment by barring the upstream

mvemenL of polluted water. Site l is che site preferred by locat inEeresEs

and environmental groups.
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FIGURE 3-3

Sice 2, shown on Figure 3-3, is located dt river mile 24,3, jusE

downstream from Tenmile Bayou. A project at this site would require a rmrch

longer navigaEion by-pass channel, diversion channel, access road and more

levees than site 1 but would not require construcEion of auxiliary works at

Bairds Bayou. It would also require relocation of Temple-EasLex's effluent

outfall to a point downstream from InterstaLe Highway 10. Based on

preliminary cost estinates, siEe 2 was found to be slightly more costly than

site 1, making it the nrost costly sire invesrigated. Locat.ion of a barrier at

site 2 would protecE the water supplies of LNVA and the CiEy of Beaumont. It

would also provide environmental and recreat.ional enhancement features, buE to

a lesser degree than site l. SiEe 2 would restore a dependable freshwaEer

environrrent to approximarely 15 .4 mi le s of the Neches River and Pine Island

Bayou by barring the upstream movement of polluted water, but would divide one

of the trnst heavily used recreational segments of the river. The

configuracion of the river aL site 2 does noE lend icsetf to diversion

techniques as readily as other siEes, requiring lengrhy channels and levees.

The long navigation and diversion channels require desLrucIion of much more
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vr''!E l.atld hab i.rac than Ehose at s ice l. The length and location of che access
road and levees could alter flow regines in the wetland areas. Because of
([ore potential adverse environmental effects, lessened environmental benefiEs,
less desirable river configuration, and desires of local interesE,s as well as
recreation and environmental groups, s ite
cons iderac ion .

2 was removed from further
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FIGU RE 3.'I

Site 3, shown on Figure 3-4, is located at river mile 25.4, jusE

downstream from the mouth of Lake Bayou and adjacent to the Temple-Eastex,

Inc., effluent outfa11. A projecr at this sire would require a long

navigation channel and access road. Several structures would be affected by

construction activities aE rhis sire. RelocaEion of the Temple-Eastex, Inc.,
effluent outfall below the barrier slrucLure would be relatively simple,

requiring only minor consEruction to locate the outfall below the barrier.
However, the U.S. Fish and Wildlie Service indicated Ehat relocation of the

Temple-Easrex effluent outfall below InEer-Stace Highway l0 would have the

rnost favorable impacL on fish and wildlife resources in the project area.

Based on preliminary cost estimates, siIe 3 was found to be less costly than

siEe I or siEe 2. Location of a barrier aE site 3 would protect the qrater

supplies of LNVA and rhe City of BeaumonE. It would provide a lesser degree

of environnrental and recreaEional enhancement than the aforementioned siEes,

resEoring a dependable freshwater environmenE tc apprcximarely 14.3 miles of

the Neches River and Pine Island Bayou by barring t:1e upstream movement of
polluEed water, Site 3 would be less favorable with recrea:ional boaters than

sites 1 or 2, since ic would divide a heavily used recreaLional segment of che
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t'ivcr almos l: aE i cs midpoint. The r iver conf iguracion aE sit,e 3 is not, as

Iavorable as at oEher s ices, requiring lengthy navigation and divers ion
c.hannel"s. Mo:'e weEtands would be affecced by construcEion of a satt',rater
barr ier aE sice 3 uhan at siEes I or 2. Because of potenEial adverse
environmental effects, Leseened environmental benefics, less desirable river
configuraEion, and the desires of local interest,s as ne11 as recreaEional and

environmenLal groups, sice 3 was not carried into detailed planning.
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FIGURE 3-5

Site 4, shown on Figure 3-5, is tocated at river mile 26.3, downstream

from the BeaumonE Country Club. Lawson's Crossing, Ehe City of Beaumontts

water supply siphon under the Neches River, and the Neches Boat Club are

located just downstream of the site. Based on preliminary cost estimates,

site 4 was found to be the most economical of any of the sites. Location of a

barrier at site 4 would prot,ect the water supplies of LNVA and the City of
BeauspnE, although Beaumont would not be able to use its gravity intake
structure at the Lawsonts Raw l.Iater Pump Station when salinities are at

unacceptable 1evels. It would also provide environmental and recreational
enhancement features, but. to a lesser degree than sites 1, 2, or 3. However,

the City of Beaunpnt does not support any siLe upstream of sire 3 because none

of Ehese sites al1ow use of the gravicy intake structure locaced aE Lawsonrs

Raw Water Pump Station. Approximately 13.4 miles of rhe Neches River and Pine

Island Bayou would be restored to a freshwaLer environmenE by barring lhe

upsEream movement of saline and polluted r.taEer.
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FIGURE 3-6

Site 5, shown on Figure 3-6, is located aE river mile 28.1. This location
is upstream from all three existing boat clubs. A project at site 5 would
require the largesE area for construction of the diversion and navigaLion
channels and a long access road. Access to the overflow darn for maintenance
purposes would be very difficult. Based on preliminary cost estimates,
construction of a barrier aE site 5 would be more costly than at site 4. The
water supplies of LNVA and the city of Beaumont at Bunns Bluff would be
protected by consEruction of a barrier at this locacion. However, the ciEy of
Beaumont does not favor Ehis site since it is upstream from the Lawson
Cross ing. rt ranks fi.fth overall in environmental and recreaEional
enhancement. When in use, minor backwater effecEs of a barrier at sice 5 may
extend into the lower reaches of the Big Thicket National preserve, with
possible adverse effecEs on flora and fauna arong Ehe banks of the Neches
River and Pine rsland Bayou. This siEe would resEore a dependable freshwater
environment Lo aPproximaLely 11.4 miles of Ehe Neches River and pine rsland
Bayou by barring uPscream movement of saline and polluted wacer. unfavorable
backwaEer e ffects, lessened environmenEal benefits, and Ehe opposirion of
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l'ocal inlerescs and environmenEaL groups caused site 5 Eo be delered froru more
deEailed analyses.
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siEe 6, shown on Figure 3-7 , is locared at river mile 29.7 , just
downsLream from the confluence of the Neches River and Pine Island Bayou. A

project aE this site would require the shorLest navigaLion channel but a long
diversion channel and the longes t access road. Based on preliminary cost
esEimates' siEe 6 was found Eo be only slightly more expensive than site 4.
This location would also protect the water supplies of LNVA and the City of
Beaumont at Bunns Bluff. A projecL at site 6, however, has significant
environrnental di sadvantages. A project aL rhis location would irnprove
freshwaLer conditions to only 10.0 miles of the river and Pine Island Bayou,
would improve the least amount of swanp area, and would excend minor backwater
effects, when operational, into Ehe Big ThickeL National Preserve. The river
configuration at rhis sice is the leas t favorable for construcEion of a

divers ion channel. Sire 6 is also locaied upsLream from the three existing
boaE clubs and is not favored by tne local in[erests and environmental
grouPs. For Ehese reasons, site 6 was not considered during deEailed analyses.
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Desigrr oE Etre Barrier. Five des igns Eor a permanenr saltwaE,er barrier
were analyzed during prelirninary pLanning efforcs: a fi"xed-wier dan, a claru
wlch flap-gated ouEteEs, a dam utilizing a number of chanoine wickeEs, dfl
inFlauable Iabric dam, and a lainEer-gaEed dam. A fixed-wier dam woulrl be the
mosc economical design. However, severe sedimenEation problems and increased
backwaEer effecEs inherent in such
consideraLion.

a des ign removed i t trorn fur Eher

FIap gaEes are an effective nethod of naintai.ning one-\{ay flow in g

hydraulic system. They have been used effectively in small systems such as
drainage ditches, PumP sEations, and small sLreams and, bayous. llowever, flap
gaEes of che size and magniEude required to prevent salinity inErusion on the
Neches River without increasing backwat,er effecEs are an untried design.
Maintenance and replacement costs of such a design are also unknown.
Extensive design and model studies would be required before such a structure
could be compared with other, more thoroughly tesEed designs.

Chanoine wickets' are a tyPe of collapsible flashboard used across the
navigation pass of a dam. They may also be used' as the engire corr.rol
sEructure. These st,ruclures are used in waEer depLhs up to about 13 feet.
The raising of the wickets is a slow operation, requiring Ehe use of a service
boat, with che cost of crew and other operating expenses rnaking them very
expensive to opera Ee and maintain. There is cons iderabl"e leakage bet,ween
wickeEs unless special sealing materials are used. An improved two-position
chanoine-Pascoud wicket was developed by the Corps of Engineers which can be
raised quicker with less risk lo operating employees. Tescs indicate ghac
wickeE heights uP Eo 25 feet, rnay be feasible. i{owever, because of the
uncertainEy of this new design, the inadequale size of the proven design, Lhe
high operation and maintenance cost, and the other undesirable facets of these
wickels, utilizaEion of chanoine wickets for the barrier sEructure was removed
from furEher consideration.

rnflatable fabric dams were inves cigaEed as an alternative barrier
strucEure design- These dams consist, of an inflatable fabric bag insEalled on
a concrece si-11. Iaflation of che bag creates a dam. These dams have been
trsed e f f e;Eively in shellow-water siEuations for waE,er conservaEion, levee
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corltroL' rai.sing spillways, .sslcwacer oarri.ers, and recreaELon dreas.
Ht)wr3V€rr cheir design i-s unEesced in deep-water si-l,r:ario,rs as are presenE oo
tlte Neclres River. An Lnf latable fabr ic dam eras ins rai led on Ehe Colorado
River ac Bay City by the Lower Colorado River AuEhoriE,y (LC^1A) in 1963. This
dam was t3 feeE high and 227 feeE long. From the Lime of installacion, LCRA

exPerienced problems. Shearing and tearing of the fabric have been Ehe

largesE problems although Iogs moving downsEream have t,orn Ehe fabric several
times, even wiEh Ehe dam deflaced and, lying flar on Ehe river boiiorn. Danage
co Ehe fabric by vandals tras also a recurring problen. LCRA decided that
maintenance of Lhe fabric dam was too cosEly and removed ic in the early
1970's. Because of Ehe numerous problems experienced by LCRA and Ehe facE
thaE an inflaEible fabric dam of the size required for the Neches River has
never been consEruct,ed' use of this type of structure was not given further
cons iderat ion.

TainEer gaLes are simple gaLes usually employed as the control elements on

non-navigable dams on channelized rivers. They hold rhe wager surface aE a

predeEermined elevat,ion by passing varying amounts of water, Backwater
effecE,s are minimized because they can be fu1Ly opened during major floods.
Their design and operation costB; as well as operaLion, maint,enance, and
replacemenL cosLs; can be est,irnated with reasonable accuracy, sin,:e many such
gates have been builU by the Corps of Engineers.

Navigation Fealures. A11 of the sE,ruct,ures described above would require
cons L ruct ion of a navigaEion by-pass s Eructure except for the Chanoine
wickets. This navigation strucEure would be required to meet the needs of the
exis ting and poLential corrnericaL and recreational 'vessels utilizing this
sect ion of the river. It should aLso be adapt,abie bo conversion to a

navigaEion lock should future needs justify it,

Comparatiae Assessment and Et,aluation

The s i.x siE,es inves cigated for location of che salEwater barrier were all
Eechnically and environmencaLly feasible, buE Eo varying degrees. The
diiterences in the esL,imaEed firsc costs of projeccs aE ail six si..es are
small, the main difEerences being costs incurred as a result of varying
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lengEhs oE channeLs, Ievees, and access roads. Sice L includes Ehe cosE of
appurtenenc wor[<s aE, Bairds Bayou and relocaEion of che Temple-Easteg effluenc
outfal[, making it orle of the most cosEly siEes. SiEes 2 and 3 also require
relocaEion of this outfall.

EnvironmenLally, Lhe sit,es generally provide decreasing environmenEal and
recreaEional enhancement benefits as the locaLion of Ehe barrier progresses
uPsEream. ConsEruct,Lon activities aE some of Ehe sites damage upre of Ehe

environmenE Ehan at oEhers, based on conditions aE Lhe site and the area
required for consEruction. AI 1 of the projects, however, protec! Lhe wager
supplies of LNVA and bhe CiEy of Beaumont at ics Bunns Bluff int,ake structure,
therefore providing the same economic benefits relaEing to prevention of
agricul Eural damages.

Table 3..2 shows the sites ranked in order of increasing est,iuated firsc
cost and environmenLal and recreational- enhancement values.

TAsLE 3-2

RANKINC OF BARRIER LOCATIONS
( Increas ing )

Estimated Project
First Cosc
Rankine

EnvironmenUal and
Recrea E ional Enhancement,

Values Rankine
ts"oLeas

I

I
I

I
t

I

I
I

I

Y
Mos t

The five barrier sEructure designs inves rigated effectively halred
intrusion by salE \^taLer. Some of Ehe designs caused undesirable backwat.er
effecEs wh ile oLher have never been EesLed irr the sizes requirad by this
project - Onty the tainter-gaEed strucLure, or a modification Ehereof, in

4
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con.jurrcL ion wi Eh

in tlre d im.:ns ions

Crtnclusions

a nav igac i.on by-pass channe t an<i gate ,

reqrrired wiLhout creacing unacceptable
u/as of a proven design
backwater effecEs.

oE Ehe six siEes invesEigaLed for construcEion of a salEwater barrier
scruccure' site 4 protects Ehe municipal, indusErial, and agricultural waEer
supply of LNVA and che city of Beaumont fron salinity incrusion at Lhe lowc.srpr'ject first cosE ' since iu provides the same benefiEs with regard toagricultr'rral r'/aEer supply as any of Ehe oEher sites, it, Lherefore, coniribrrt,es
Lhe mosc to Lhe NaEional Economic Development objeccive. site I conEribuEes
Ehe most' environmental enhancemenE features and fulfills Lhe objectives of Ehe
Environmental QuaLity objective. Therefore, these two sites were selected forconsideration during derailed planning. Desires of local interesEs,
environmenEal impacts, and undesirable backwater effects resuLted in the otherfour sites being removed from further consideration. undesirabLe backwater
effecl's; uncertain or untested designs; and operaEion, maintenance, and
replacement problems resulted in all of the barrier structure designs e*ceptfor the tain.er gaEe design being dereted from detair.ed anarysis.
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THE IMPACT OF DROUGHT CONDITIONS ON
FRESHWATER SUPPLY IN THE LO\ryER NECHES AREA



THE IMPACT OF DROUGHT CONDITIOI\S ON
FRBSHWATER SUPPLY IN THE LOWER NECHES AREA

The drought of 1995-1996 brought into perfect lbcus the absolute need for a permanent saltwater
barrier in the Neches River. As discussed in the Introduction section of this report, during
periods of normal rainfall in the watershed of Sam Rayburn Reservoir, sufficient *ui., is storei
to make releases of fieshwater from the reservoir to force saltwater away from the lower Neches
River freshwater intakes. When freshwater stored in the reservoir is in short supply, typical of
drought periods, releases may not be made for this purpose, and the LNVA must install
temporary saltwater barriers to hold the saltwater downstream of the freshwater intakes.

The operator of Rayburn Reservoir, the Corps of Engineers, makes releases from the reservoir
determined on the basis of demand for water by LNVA and hydroelectric production of power.
By a formula based on current water elevation in the reservoir, the Corps makes releases for
saltwater control only when the elevation of the reservoir lies above Zone 3 as illustrated on the
two enclosed reservoir level charts. Conditions which control reservoir levels and operations are
described below.

In typical years, those in which rainfall throughout the Sam Rayburn watershed occurs in normal
amounts, the reservoir begins the year reasonably full. Winter and Spring rains frequently cause
water stored in the reservoir to rise into the flood storage zone, above the-elevation of 164.4 feet
above mean sea level (msl.)

As Spring rains subside and water demands in the lower Neches Basin rise to meet the needs of
area rice farms, industries and cities, the water level in the reservoir falls. Normal water use
during Summer and Fall, combined with high evaporation losses, may cause the reservoir to fall
six to eight feet by late Fall.

By that time, frequent rains and low evaporation rates combine to elevate the water level in the
reservoir to near full by the end of the year.

This annual fluctuation in reservoir levels is illustrated on the enclosed chart entitled Sam
Rayburn Reservoir 1995 Elevation Data. It will be noted, however, that the reservoir failed to
refill in late 1995, as earlier described.

This is reflective of the drought conditions beginning in early 1995. The second enclosed chart,
Sam Rayburn Reservoir 1996 Elevation Data clearly illustrates that the reservoir continued to fall
most of the year, because streamflows in Rayburn's watershed produced only 30Yo of normal
reservoir inflows. Compounding the problem of low inflows was a hot summer producing
extremely high reservoir evaporation losses.

When Rayburn's elevation falls into Zone 3, the temporary saltwater barriers are installed in the
lower Neches fuver and Pine Island Bayou. Following their installation, the large amounts of
freshwater customarily released from Rayburn for saltwater control are withheld. This permits
conservation of approximately 5,000 acre feet of water a day in Rayburn Reservoir.



The LNVA is not permitted to begin installation of the temporary saltwater barriers until
Rayburn's elevation has been within Zone 3 for a period of 30 Oays. it may be easily seen that
the release of freshwater for saltwater control may result in a drawdo*n of ,.u.rui feet from
Rayburn's storage pool during the course of typical dry periods.

The Permanent Saltwater Barrier in the Neches River would permit retention of those saltwater
control releases from the reservoir. The permanent barrier would be a gated structure. In periods
of abundant streamflows, the gates would remain open and saltwater would be held in abeyance
by the large freshwater flows.

When streamflows are low, the gates would be partially or completely closed to prevent the
upstream movement of saltwater and the conservation of unnecessary releases in Sam Rayburn
Reservoir.

Studies have confirmed that, when considered as a conservation device, the Permanent Saltwater
Barrier has the effect of a reservoir with a dependable yield of approximately 150,000 acre feet
of freshwater a year.
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CHRONOLOGY OF EVENTS
PROPOSED SALTWATER BARRIER



CHRONOLOGY OF EVENTS
PROPOSED SALT WATER BARRIER

ON THE NECHES RIVER AT BEAUMONT, TEXAS

July 1960

Freese & Nichols, Consulting Engineers, recommended to the LNVA Board of Directors
that a permanent salt water barrier be considered for the lower reaches of the Neches
River.

September 1960
Division Engineer agrees to study feasibility of a permanent salt water barrier and lock
on the Neches River.

December 1960
District Engineer reports that he is not authorized to do a specific study on barrier without
authorization from Chief of Eneineers,

August 1961

LNVA asked Congress for funds to study salt water barrier and also met with General
Fleming, Division Engineer, to consider barrier site.

November 14, 196I
Public hearing at Beaumont, Texas with reference to SWB on Neches River below mouth
of Pine Island Bayou.

December 9, 1970
Second Public Hearing, Beaumont.

September 30, 1970
LNVA met with City and Eastex to discuss site location.

October 8, 1970
Beaumont City officials met with Representative of LNVA and Eastex. Inc.

December 13,1971
Chas. Hill, City Manager, responded and agreed to a distribution of responsibilities and
cost of barrier at site t.

March 8, 1972
Letter to LNVA from Eastex concerning the stipulation by the Corps of Engineers that
site 1 would be considered only if Eastex effluent point is located downstream of the
barrier. Eastex pledges full cooperation.



March 24, 1972
Third Public Hearing, Beaumont.

December 20. lgTZ
Preliminary draft of environmental statement issued.

December Zg. lg72
Interim Review of SWB in Neches River issued by Galveston Corps of Engineers
recommending 95% - 50lo cost sharins.

April 30, 1973
Review of Interim Review completed by Division Engineer and forward to B.E.R.H.
(Board of Engineers for Rivers and Harbors)

September 26, 1973
B'E'R'H' asks Waterways Experiment Station at Vicksburg to study salinity intrusion in
Neches River.

June 17;1974
Waterways Experiment Station report completed and sent back to B.E.R.H. under
signature of Carl J. Hubal.

lutv t6ffial 
of B.E.R.H. of swB for Neches River at s9o/oFederal- 25yo Local cost

sharing.

August 1974
Revised draft Environmentar statement sent to B.E.R.H.

Decernber 18, 1974
B.E.R.H. sent report to Governor Briscoe for comments.

February 24,1975
Public Hearing before Texas water Rights commission.

March 17,1975
Governor Briscoe sends comments to B.E.R.H. reconlmending change of cost sharing to
95% - 5%.

Iuly 17, 1975
B'E.R.H. replies to Gov. Briscoe's recommendation by saying W.E.S. is sound and cost
sharing to remain at 75o - 25%.

October 2I, 1974
Governor Briscoe filed a letter with Gen. Gribble, Chief of Engineers, in support of a
more reasonable cost sharins.



-., Aprrl2}, 1974
Application sent to Secretary of Army from chief of Engineers with 75% - z5yo cost
sharing.

May 26, 1976
From Secretary of Army to OMB.

Iuly 16, 1976
City of Beaumont agrees to contribute $400,000 toward construction of project.

August 27, 1976
Senator Bentsen presented our application to Senate Subcommittee on public Works.

September 2, I976
Congressman Brooks presented our application to House Subcommittee on public Works,
based on LNVA's action to support maximum contribution of $2.1 million and etc.

September 2, 1976
Still in OMB.

September 9, 1976
Out of OMB, back to Secretary of Army.

September 28, 1976
Approved by Senate.

September 29, 1976
Approved by House.

September 30, 1976
Conference Report Approval -- Local Share not to exceed $2,100,000 of construction cost.

October 22, 1976
Omnibus Bill signed by president Ford.

January 17,1977
Letter from Mr. Hammack, Eastex, relative to relocation of the Eastex effluent line.

February 23,1977
General McGinnis testified, Corps capable of starting advanced planning and design in
FY'78 provided $100,000 is provided to Corps Budget.

April 5, 1977
Congressman Jack Brooks presented request for $100,000 to House Subcommittee on
Appropriations.



Aprtl 19, 1977
orange county Drainage District wrote 50 letters protesting site l.

June 14.1977
House approves funding $100,000 in Appropriations Bill.

Iuly 25, 1977
House approves conference committee recommendations on water resource projects,
including $100,000 for SWB, and sends bill to Senate for action.

September, 1977
LNVA hosts meeting, District Corps of Engineers and orange county Drainage District
directors, also City of Beaumont.

February 16, I97g
Announcement of pre-construction planning for the Neches River salt water barrier atBeaumont, Texas by District Corps of Engineers.

March IS, l97g
TWC approved LNVA as local sponsor.

April 5, t97B
Congressman Brooks requests $240,000 in Federal budget for Fy'79.

May l-2, 1978
District C.O.E. personnel conducted public workshops in Vidor and Beaumont to gain
public comments on site 1 location of the SWB.

August 1,, I97B
District Corps of Engineers mailed Plan of Study to Southwest Division outlining time --job projections from now to construction.

August, 1978
Corps decided to do hydraulic survey in house.

November I, lgTB
Corps decided to analyze hydraulic survey data with Corps staff.

February 20, l9l9
Hydraulic analysis forwarded to the Division office.

March 23, 1979
J. D. Nixon and A. T. Hebert, Jr. discuss salt water barrier and LNVA legislative items
with Gary Smith, Corps of Engineers, Orange County Drainage District.



March 26, 1979
Division returns hydraulic analysis with comments.

March 27. 1979
Colonel Vanden Bosch says District is on schedule, next public hearing due July orAugust, 1979.

April 4, 1979
Jack Brooks presented our request to Congress for 1980 funds in amount of $500.000.

August 17, 1979
Joe Trahan and District Corps of Engineers staff met to give us the results of the
hydraulic study started August 197g.

November 16, 1979
Corps of Engineers met with LNVA to explain modifications to barrier.

December 4, 1979
Corps of Engineers met with Orange Drainage District to explain modifications to
barriers.

January 9, 1980
Orange County Drainage District voted to drop protest against barrier as modified.

February 19, 1980
corps of Engineers testified capability of $350,000 in 19g1.

April 1, 1980
Congressman Jack Brooks presented request for 1981 funds to Subcommittee on
Appropriations.

April 10, 1980
District Engineer to give LNVA revised time table: (18 months delay) construction
contract possible in May, 1983.

November 21, 1980
General Design Memo I sent to Division.

January 21,1981
General Design Memo I returned to District office.

May 12, I98I
Public hearing at LNVA office to discuss modified site 1 plan as contained in:1. Phase I G.D.M.
2. Phase I G.D.M. appendices
3. Fish & Wildlife Report



May 12, l98l
Colonel Sigler stated the District would work to complete other segments so that he could
express a construction capability to congress in February, lgg2.

December l, 1982
Final Design of levee and access road to barrier site completed by COE.

May 1, 1982
construction plans and specifications for levee and access
road completed.

November 11, 1983
COE forwarded to LNVA a local cooperation (Section 221) agreement between COE and
LNVA which would signify agreement on cost sharing.

November 22, 1983
LNVA Board authorized and approved a Resolution of Cooperation between the U.S.
Government and LNVA agreeing to share costs specifieil in the Water Resources
Development Act of 1976. This was the Act which set LNVA's share at $2,100,000.
COE failed to execute the agreement, apparently because it did not meet current Federal
financing policy guidelines.

July 10, 1985
New Federal policy on local cost sharing of Federal projects was instituted, requiring that
LNVA's local cost share be set at 35% of project costs.

August 6, 1985
Galveston COE advised LNVA that the project would be scheduled for construction in
1987 if agreement could be reached on new financing policy requirements.

August 22, 1985
LNVA Finance Committee met with representatives of Galveston COE to discuss details
of financing project under terms of new Federal financing policy. project costs were
estimated at $40,800,000, with LNVA's share set at 514,2:73,000 and Temple-Eastex
relocation costs were $5,700,000.

August 27, 1985
Letter from LNVA to Galveston COE agreed that LNVA would provide necessary water
rights; lands for construction site; relocating of pipelines, powerlines, highways; and
provide cash contributions as agreed during construction. However, LNVA expressed
doubt that they could meet requirements to provide 35Yo of project costs. COE placed
project on inactive list.



June I l, 1987
A report entitled "The Impact of the Proposed Neches River permanent Saltwater Barrierof Water Supply Yield" was completed by LNVA. It confirmed that the barrier would
be the equivalent of a reservoir with an annual dependable yield of 155,700 acre feet of
^rrresn water.

September 20, lggl
In a letter to Galveston CoE, LNVA attempted to restart the project and initiate
construction.

October 11, 1991
Galveston CoE replied that, in order to reactivate the project, cost sharing must be
consistent with financing policies of the Water Resources Act of 1986, which set LNVA,s
project cost share at 35yo.

March 30, 1993
At the request of LNVA and their assurances that they will accept local project
sponsorship-under existing Federal financing policies, a request for the appropriation of
$200,000 of Federal funds was made and afproved to reevaluate the project.

November 30, 1993
A letter was received from Galveston COE requesting a strong letter of commitment from
LNVA and a resolution and plan to provide funds to pay its-35% share of project costs.

Januaxy 5, L994
LNVA adopted a letter of commitment and a Resolution of Agreement for local
sponsorship of the project.

September 1, 1994
COE submitted a draft report to LNVA and COE Division Headquarters on
"Preconstruction Engineering and Design Reevaluation" of the project.

January 5, 1995
LNVA was notified by Galveston COE that project benefits were further considered based
on their municipal and industrial benefits, a procedure that would result in a higher local
cost allocation. Cost shares were as follows:

Federal Government
LNVA & City of Beaumont
Temple-Inland

$17,955,000
$30,936,000
$25,889,000

March, 1995
House and Senate Appropriations Committees
appropriation to be utilized by the Corps to perform
the Barrier Proiect.

approved an additional $100,000
a Limited Resource Reevaluation of



November 9, 1995
The City of. Beaumont requested that the construction site of the permanent barrier bemoved to a location between Lawson's Crossing and the Temple-Inland discharg" point.

March 1996

House and S-enate Appropriations committees approved a budget of $520,000 for
completion of the Limited Resource Reevaluation Stuoy of the perinanent barrier.

April 19, 1996
Meeting with staffs of Senators Hutchison and Gramm and Deputy Assistant Secretary of
the Army regarding progress and local cost share of the saltwater barrier project.

June 17,1996
Galveston District Corps of Engineers advised that LRR study funds had been exhausted
and work would be suspended until '97 funds were receiveA. fNVa offered to provide
$100,000 to enable the study to remain active. Galveston District prepared Memorandum
of Agreement, approved by LNVA, and forwarded to the office of ifr. Secretary of theArmy. The offer was declined.

January 28, 1997
Texas A & M submitted draft of the Limited Resource Re-evaluation report. The findings
were interpreted by Corps personnel to indicate that agricultural benefits of the project hid
declined further, and a new breakdown of project cost shares was developed. AsL resultLNVA's share was recommended to be approximately g0% of project costs.
Concurrently, the Galveston District concluded that projeci costs could be reduced to
approximately $43'3 million by siting the project upstrearnof the Temple-Inland discharge
point, Resultant cost shares were recommended as follows:

Federal Government
LNVA & City of Beaumonr

$ 4,200,000
$39,100,000



FINANCING THE PROJECT



FINANCING THE PROJECT

Since the early 1970 s various proposals have been made to allocate the permanent saltwater
barrier costs among Federal and local sponsors. The U.S. Congress has suppliecl planning funds
since inception of the project, and have offered to provide u ,hur. of proiect capital costs. But
final allocation of cost-shares for construction and operating costs have not yet been autho rized,.

The first attempt to set the amount of cost allocations was established in the Water Resources
Development Act of 1976 (WRDA 76.) Thatdocument fixed the amount of local cost allocations
{ $2,100,000. By agreement, the LNVA proposed to provide $1,700,000 of this amount and the
City of Beaumont agreed to a $400,000 share.

Between 1976 and 1982, the Corps of Engineers continued planning functions with Federal
sponsorship' In November, 1983, LNVA approved a Resolutionof Coof,eration agreeing to share
project costs as specified in WRDA 76. The Corps, however, failed to execute the agreement and
the financing agreement authorized, in WRDA 76 *us later voided.

In 1985, the Corps advised LNVA that the Permanent Barrier could be built with Federal
sponsorship of 65Yo of project costs. LNVA was assigned a cost share of $14,273,000 and
Temple-Eastex (now Temple-Inland) was asked to supply $5,700,000 to relocate its outfall canal
downstream of the barrier. When LNVA attempts faijelto obtain reinstatement of the financing
agreement authorized in 1976, LNVA advised the Corps that the new proposal exceeded its
financial capabilities.

In 199 f it became clear that escalating environmental concerns relative to the temporary saltwater
barriers made these structures questionable for the future. LNVA requested that ihe Corps restart
the Permanent Barrier project. The Corps advised that WRDA SO cost sharing poiicies set
LNVA's share at 35o/o of project costs. LNVA agreed to those terms and final project design
work resumed.

In January, 1994 LNVA adopted a Resolution of Agreement and issued a
commitment to finance the project. The Corps initiated a Design Reevaluation
in late 1994.

strong letter of
Report, finalized

In January, 1995 the Corps advised the Congress that the reevaluation study revealed that the
project's principal beneficiaries were municipalities and industries, and Federal policies required
that LNVA's cost allocation would be reestimated at $31,000,000. Temple-Inland's relocation
costs were estimated at $26,000,000. In reaching this assignment of costs, the Corps ruled that
a decline in agricultural freshwater demands was the reason for the reallocations.

In January, 7997, the Corps reported that afurther decline in agricultural water demands required
that LNVA's cost allocation should be set at $39,100,000.

It is LNVA's opinion that the Corps has misinterpreted the reason for the agricultural use
declines. These declines were reached principally by cost cutting measures taken by ur"ufarmers
to reduce water uses by 40oh. The farmers have been the largest users of freshwater in the lower
Neches area and remain the lareest users todav.



The impact of the Corps' recommendation on cost assignments on the consumers of LNVA wateris severe' In order for LNVA to finance projects it must be generated through increases in itswater rates' Although LNVA is a public agency, it does not have the power to tax nor receive
appropriations.

Approximately half of the lower Neches area residents consume LNVA water. The other halfof those residents live in the City of Beaumont and other more rural areas. The residents and
businesses in the counties surrounding Rayburn Reservoir receive large economic benefits fromthe reservoir. The Permanent Saltwater Barrier would further benefit that area by making
Rayburn a more constant level reservoir, adding to its recreational and wildlife benefits.

obviously, LNVA has no authority to appropriate funds from any person or business which does
not consume its water. Thus, only a portion of the residents of the area would pay for a proleci
yit-h a much larger list of beneficiaries. It appears that a more logical funding formufa would
be based on the recognition that many tax-payers will benefit fromihe project without incurring
costs' It seems that their equitable share should be provided in the form of a share of their tai
contributions returned to the area by way of the Federal cost share.

LryyA feels strongly that the U.S. Congress should acknowledge that the permanent barrier is
critically important to the future of not only the lower Neches aiea, but has^ great benefit to the
economy of much of East Texas.



FACTS SUPPORTING 35% LOCAL COST
SHARING OF THE PERMANENT

SALTWATER BARRIER



1.

RIV ER
Facts Supporting35"/" Local Cost Sharing

The water Resources Development Act of 1976 (Public Law 94-5g7) authorized theproject and concluded that the local cost share of the Neches River Saltwater Barrier
project should be approximately l5oh of total project costs. The principal basis for fixing
the local share at that amount followed p..""d*t established by the^Federal Calcasieu
River Saltwater Barrier project, in which a Federal deepwater channel to Lake Charles,
LA, permitted saltwater to threaten private freshwater iniakes. Congress agree.l that local
interests should bear costs only of lands, relocations and construction liability.

From its inception, the Neches Barrier project has been justified and the local cost share
has been allocated on the basis of its agricultural benefits. only in most recent
correspondence and studies by the Corps of Engineers (COE) have ihe municipal and
industrial benefits been considered in calculations of local cost share allocations. If
agricultural benefits continue to be the basis for cost share allocations, the local, public
cost share of the presently estimated project cost would be approximately $1g,000,000.

Because of concerns expressed by the Orange County Drainage District in September,
1977, the COE authorized a hydraulic evaluation to assess the potential backwater effectsof the proposed Permanent Saltwater Barrier. The one-year study resulted in a
modification in the project design, and Orange County interests withdrew their opposition
to the Barrier. Partly because of this delay, the project fell victim to changes in the
Federal financing policy, which superseded the authori zationof the project granted by the
Water Resource Development Act of 1976. When reauthorizea, LUVa{ project cost
share increased from the previously agreed $2,100,000 to $14,300,000. rNva felt that
this cost was above its financial capability atthattime and the project was placed on hold
by CoE' Because of present conditions, partly described in item 5, beloi, LNVA has
revised its position and is firmly committed to local sponsorship of the project.

LNVA is a public non-profit, non-taxing agency which receives no public appropriations
and which exists solely on revenues generated from the sale of its fresh water and
services. It serves 26 industries, 8 municipal users and approximately 100 farmers, all of
whom are recovering from several years of economic striss. Over fiity percent (50%) of
LNVA's annual freshwater deliveries are consumed by its agricultural-users, and local
industries consume 35%-40% of LNVA's deliveries. Less than 30Yo of the residents
within LNVA's jurisdiction are customers of the Authority. Reduced to simple terms,
30o/o of the area's residents will bear costs of a project of tremendous economic benefits
to a much larger area. Continuing economic recovery could suffer a severe setback if
LNVA's customers are required to bear a disproportionate share of total project costs
through a large increase in the cost of its most essential resource - its fresh water.

2.

J.

4.



5.

6.

Page 2
Saltwater Barriers
March 7, 1995

By terms of a Permit recently issued by CoE, LNVA is prohibited from continued
installations of temporary saltwater barriers, the devices previously utilized to protect the
aroa's freshwater resource, beyond December 3I, lggg. LNVA is therefore required to
abandon a more affordable means to control saltwater intrusion, primarily because of
environmental concerns, and move very rapidly toward the more acceptabll alternative,
the proposed Neches River Saltwater Barrier project.

The project will enhance the aquatic environment by restoring over seventeen (17) miles
of the River and thousands of acres of associated wetlands to their original fresh water
sJate. Additionally, the barrier will protect the Big Thicket National prrr.ru. against
damages of saltwater intrusion. It has the benefii of offering greater environmental
advantages than damages, features not normally associated witl pro.lects located in
wetland environments.

The project offers the additional benefit of an extremely efficient water conservation
device. That benefit is realized through conservation of many billions of gallons annually
of fresh water, which are presently being released for no purpose other than to flush
saltwater away from local freshwater intakes. Conservation of tfiis resource will not only
assure an abundant supply of fresh water for the area well into the next century, it may
also delay the need for new fresh water storage facilities.

8. The period of construction of the project is estimated at four years. projects of this
magnitude will create many new construction jobs. Additionally, operating and
maintenance of the facilities will require permanent employees as well.

7.



EXHIBIT I

THE NECHES RIVER AND NECHES-TRINITY
COASTAL BASINS
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EXI{IBIT II

DESIGN OF'THE NECHES RIVER
PERMANENT SALTWATER BARRIER AND

NAVIGATION CHANNEL
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NECHES RIVER AND TRIBUTARIES, TEXAS
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